WO 2005/110121 PCT/NL2005/000372 1 Synergism of GOS and
polyfructose Field of the invention The present invention relates to the
Welg#HdMan health and nutrition. It provides 5 novel synergigNE2005/600372
mixtures of prebiotic carbohydrates, especially mixtures of galacto-
oligosaccharides (GOS, for example T@S) and polyfructose (for example
ingin), as_w utritional compositions comprising these. The
nutﬁ%ﬁ%g?hﬁglz%résﬁ???gu %%sr%eficial effects when fed to bottle fed or
partially bottle fed infants and also have health improving effects when -

inggstegra: adidisiaving intestinal problems, such as 10 Inflammatory
Bowel Disease (IBD) or Irritable Bowel Syndrome (IBS). Background of
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such_as acetate, propionate, butyrate and valerate, are formed, which are
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amounts and compositions (relative amounts) of these end products in
turn have a profound effect on bacterial growth, pH, exclusion of _
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(Gibson and Roberfrqid 1995, J. Nutt. 125, 1401-1412). The criteria, which
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fermented by one or more 30 potentially beneficial bacteria in the colon,%)
it nfelepsatt ifine ke digednPibBicmd products of bacterial fermentation include for

20 exampile lactate and succinate. The total amounts and compositions (relative amounts)

of these end products in turn have a profound effect on bacterial growth, pH, exclusion
of pathogenic spécies, etc. A method to beneficially influence the microbial flora and
human health is the administration of prebiotics. “Prebiotics™ were defined as “non-
digestible food ingredients that beneficially affect the host by selectively stimulating
25 the growth and/or activity of one or a limited number of bacteria in the colon, and thus
improve the hosts health (Gibson and Roberfroid 1995, 1. Nutr, 125, 1401-1412). The
criteria which a compound must fulfil in order {o be classified as a prebiotic are: 1) it
must not be hydrolysed or absorbed in the upper part of the gastrointesiinal tract
(stomach, small intestine}, 2} it must be selectively fermented by one or more
30 potentially beneficial bacteria in the colon, 3) it must alter the colonic microbiota
towards a healthier composition and 4) it must preferably induce effects which are
beneficial to the health of the subject. Commonly used prcbiotics are so-called non-
digestible carbohydrates (or “soluble dietary fibres™), which pass undigested through



towards a healthier composition and 4) it must preferably induce effects
which are beneficial to the, health of the subject. Commonly used

wheistiestare so-called non- digestible carbohydrates (or "SSIHE2686/90372
fibres"), which pass undigested through w 0 2005/110121

PCTINL2005/000372 2 the upper part of the gastrointestinal tract into the
large intestine. These include for .example fructooligesacchari (E
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and nulo-oligosaccharides, and the same term may be used for different
colnfeaeiacar esHREB oS, YWEareRB IR ruThiaF acteslieaRsrdagge mulin,
5 stigligsiackdy the unirksaipbarehiates, &¢ theaienaiddaciptia use fondifferent

Lactobacilli and Bifidopacteria, and health benefits have 10 been ascribed
to BEWIRYS (HiECTRAUIIBYy effect. For example, beneficial effects of inulin

and inulin-type fructans, such as oligofructose, on intestinal function have
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this effect is thought to be due to a bifidogenic effect, which refers to a
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Roberfroid, Am J Clin Nutr 2001, 73(sy , 406S-409S). .Human milk
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150lig9sacchanides iQund inrbs:hra milkcae Neamos e et 4065-4098).

bifidogenic or prebiotic effect and efforts have been made to modify infant
formula in such a way that it resembles human milk as closely as possible
andeapecinlly dppaadts biss thdsamdifidagesiy sifeianptiebivtivefiebacteria which
LRI R 808 AR AL I s
et atolopationmEmill omave StéBrisis 1 dpgruatsg oy-bifidaeigra and is more
26uUPgigmentatian.ehbayines il fasm ua witheao, oligeaase Nauide bl Nutr. 30,
com Ililﬁs’llf?glt is thought that oligosaccharides found in the human milk are responsible for
the bifidogenic or prebiotic effect and efforts have been made to modify infant formula
in such a way that it resembles human milk as closely as possible and especially that it
has the same or a véry similar prebiotic effect as human milk. This has been done by
25  adding prebiotics to infant milk formula (Boehm et al. Acta Paediatr. Suppl. 2603, 441,
- 64-67 and Moro ef al. 2002, ] Pediatr Gastroenterol Nutr 34, 291-295), For example,
supplementation of bovine milk formula with an oligosaccharide mixture comprising
trans-galactooligosaccharides (TOS) and inulinHP has been described to increase the

faecal count of bifidobacteria in bottle fed infants (Boehm ef al. 2002, Arch Dis Child
30 86, F178-F181).

Also, supplementation of infant milk formula with TOS and inulin has been described
to have a bifidogenic effect, and to decrease faccal pH (Boehm et al. 2003 supra; Moro



trans-galactooligosaccharides (TOS) and inulinHP has been described to
increase the faecal count of bifidobacteria in bottle fed infants (Boehm et
VP 289621943th Dis Child 30 86, F178-F181). Also, supplem&ntaiib#51eo0372
infant milk formula with TOS and inulin has been described to have a
bifidogenic effect, and to decrease faecaPpH (Boehm et al. 2003 supra;
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36 ¥ s fﬁ‘g@f}ggfﬁlf H\%ér?a-ign%?'prebiotics by lactic acid bacteria
5 organic acids are produced and the pH is lowered. Lactobacilli produce
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The lactate can be in‘the L- or D- form. Bifidobacteria, on the other hand
orie R is-lawered aberibecille PrdeeR PistiaRA B RIRERIARY Rt da Short
otherirctigasidhantery) DeptieeaobicRtie thepDOasHOBHBsEasIa, on
suchag H2 and CH4. T also do not produce other SCFA, . as .
prgﬁ cﬂiéﬁ’é, PAR }lfseolga%ﬁ%fae?nga?g%%’%é i%v%%%?‘ Iégégr;gggﬁcae(aﬂd
10 of GheF Bcuatidbaisafn)tysadtyadudnigolkatciatbs areduntivaiigwstiveh as Hy and

fe r@ggptﬁ{ggm B R WRIGS hrsrar Dadalial SREFIGHSUAN AR, isobutyrate,

Clostridia and Bacteroides or Enterobacteriaceae, or are indicative for the
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acetate oy lactate, such as Propignibacteria, Enterococci and Pediococci.
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decrease 0 | een observed. But also ormation of gases,
whitnerisgiiestavianiueness sy atEpfiosaes: as flatulence and abdominal
pain, has been reported when introducing prebiotics, such as inulin or
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20  increase the (relative) amounts of Bifidobacteria and/or Lactobacilli. Concomitanily an
increased formation of SCFA and decrease of pH_ has been observed. But also the
formation of gases, which resuits in unwanted symptoms such as flatulence and
abdominal pain, has been reported when introducing prebiotics, such as inulin or GOS,
into the diet. Fﬁrthennore, not only acetate but also increases in, for example, butyrate

25  have been reported, which is undesirable. A range of undesirable effects have therefore

been described, resulting from the consumption of nutrition supplemented with certain

prebiotics,

In the colon and faeces of breast fed infants the predominant SCFA found is acetate.
30  Furthermore high concentrations of lactate are found. These (relative) amounts are
higher than those observed in adults {where concentrations of lactate are generally
negligible) or in standard milk formula fed infants. Subsequently, concentrations of

propionate and especially butyrate are much lower in the colon and faeces of breast fed



25 have been reported, which is undesirable. A range of undesirable
WeaReiamtdle therefore been described, resulting from the ESHTAMRMLNISH2
nutrition supplemented with certain prebiotics. In the colon and faeces of

breast fed infants the predominant SCFA found is acetate. 30
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infeatsfiddnfabh: standard infant milk formula. The pH of the faeces is

lowest in breast fed children. As mentioned above, it is desirable to

provide nutrient compositions, especially milk formula compositions,
- Wiy, eeslibusfiients o€ SGIF amd Iattafin ahihicioforel wiqié eredeatbiingribat. The

ofoRErasLieddR arddany 9?64%1&5%@5%5%% te@%‘&t& %"&%‘%‘5" anti-

colon pH’have been described. The lowered pH e presence 0
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pragiclignamnary In a first aspect, there is provided the use of
galacto-oligosaccharides and polyfructose for the manufacture of a
copapasition for the treatment or prevention of allergy, eczema or atopic

dlﬁeasest g{;e grelndhs, 8#&*&%@0&&*\%&8%?% i administared,on @ﬂﬂuw for the

basis is in the range o about 100to 1 In a second aspec there Is
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diseases, wherein the volume of the composition administered on a daily basis is in the range of

about 100 to 1500 ml.

In a second aspect, there is provided the use of gaiacto-oligosaccharides and polyfructose for the
manufaciure of a composition for the itreatment or prevention of allergy, eczema or atopic
diseases, wherein the composition does not contain Bifidobacterium breve and the composition

does not contain an oiligosaccharide acid comprising at least one terminal uronic acid unit.



manufacture of a composition for the treatment or prevention of allergy,
eczema or atopic diseases, wherein the composition does not contain
Bifidobacterium breve and the compgsition does not contain an
oiligosaccharide acid comprising at least one terminal uronic acid unit. 4a
Detailed description of the invention The present inventors surprisingly
found that GOS (especially TOS) and polyfructose (especially inulin),

whenpdmigl g dp@l@tﬁe&.@(,@wde a number of beneficial effects which
cannot be explained by an increase theg&ggger of.int
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lactic acid (and resulting beneficial contraction and tension reducing

effects and muco-stimulatory effect), a decrease in
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faecal pH, a decrease in formation of gases, and more gradual formation

of SCFA 10 (including formation in the distal part of the colon_? I,E. oyerall
1.2D05/000372
SS butyrate

etc.). All these changes make the colonic environment more resemble

that of breast fed babies. In one embodiment of the invention the use of

ixtipeonl GRS BReGRo Fatase fowiiastilaeme spiatiosdhe cprepaiatiomd
of compositions which lead to. a Colorﬂgf%?&i_ronment essentially similar to
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co-administration of these two types of compqunds clearly suc .
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polyfructose) by the intestinal flora results in an enhanced and kinetically

advantageous, formation of SCFA and lac;gtg q)g,d an improve%Pcea&te{lnoof co-
metiBoREERAIHrotiReS, AQUSH ooRESqRHREARy BiRenEiSPaRess ettt

suckiameffents oamMmeus PiedUGOSnoSmibtrnfiosn tegolDsfacisylafictose was
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no studies were carried out wherein the individual effects of TOS and inulin
administration were directly compared to the co-administration of these two types of
compounds and clearly such independent individual studies cannot be compared to one

another and are unsuitable to identify symergistic effects.

This novel synergistic interaction of GOS and polyfructose (e.g. TOS and inulin), and
the in vivo effects of co-administration thereof, leads to new uses of compositions
comprising both GOS and polyfruciose in suitable {synergistic) amounts, such as
treatment or prevention of colic andfor abdominal cramps, abdominal bloating,
flatulence, abdominal pain, constipation, IBS, IBD, allergy and/or increased muce-
protection of the intestine. In addition, a composition comprising lactate (D-lactate
and/or L-lactate, preferably L-lactate) may be used to treat or prevent one or more of

these symptoms or disorders.
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co_ntractions). The nutrition compositions comprising these prebiotic

mixtures can also be used for adults having intestinal problems such as
wiPl9i 1B&or a decreased intestinal barrier integrity due tegmainistims72

10 Definitions "Polysaccharides" refers to carbohydrate chains of

monosaccharide units with a chain lenggh of at least 10 units. In contrast '

"oligosaccharides" have a chain Ie th of Jess than 10 ynits..15 "D
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INg POsSI mono- or disaccharides into account
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innkiestnd)) bieranin@Bry diertarriigdtiope of polyfructan” (see below).
“Inulin” or "non-hydrolysed inulin” or “inulin HP" is used herein to refer to
glucose terminated fructose chains with the majority of chains (at least
RS ably at least 95%) having a degree of polymerisation (DP) of
1?‘@61&@%{&%{%&% %&W%&?&ﬁﬂsﬁi hpeims & monotrechinid ejsesihts chain
glucosyl unit, F represents a ructosy nit 30 nis r
frdﬁ%?&ﬁﬁt?ﬁl@d%%zj& W& n Be%ngaﬁ g?nrrqore hﬁﬂﬁ ralélg)g% of less
ahﬁhkﬁ Q0LxiixD). A small part of the inulin'molecules, however may have no
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example the
mono- or disaccharides into account {which are preferably removed if present). The

average DP of a composition is used to distinguish between compositions. In addition

20  the % saccharide units, such as the % glucose and % fructose units, in a composition

are distinguishing.
“Polyfructose™ or “polyfructan” or “fructopolysaccharide” refers to a polysaccharide
carbohydrate comprising a chain of B linked fructose umits with a degree of

polymerisation of 10 or more and comprises, for example, inulin (e.g. inulin HP), levan

25  and/or a “mixed type of polyfructan” (see below).

“Inulin” or “non-hydrolysed inulin” or “inulin HP” is used herein to refer to glucose-
terminated fructose chains with the majority of chains (at least 90%, preferably at least
95%) having a degree of polymerisation (DP) of 10 or more. Inunlin can thus be

described as GF,, wherein G represents a glucosy! unit, F represents a fructosyl unit

30  and nis the number of fructosy! units linked to each other, n being 9 or more. The G/F

ratio i about 0.1 to 0. A small part of the inulin molecules, however, may have no
terminal giucose unit. The average DP is preferably at least 15, more preferably 20 or
more, such as 20, 21, 22, 23, 25, 30, 40, 60, 70, 100, 150 or more herein. In inulin the



commercially available as Ratftiline(r)HP (Orafti) with an average DP > 23.

"Hydrolised inulin" or "oligofructose" refers to mixtures ofgj ez-m
W 005/000372
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43" 8 terminated fructose chains, with a DP below 1
hydrolysed inulin can be described as a mixture of GF" chains and F"
chains (wherein G is a glucosyl unit, F is’ fructosyl unit and n = 1-8).
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structural makeun, "Leyan or Jewvwlage ar clevilin.ar deyulasans (e fersise-
a ﬁgéggéﬁé?%ﬁgﬁséﬁgﬁﬁ%%%ﬁ fgrﬁ%%stg in which tohe%ructose units aree
litekednaiih [Bictoss chirkageibesRiivglogud8sd MSidBAmlNsEb Rty fmpn be
bl:!&d‘él}j%é& Mﬁls;f@@mmmﬁmﬁaf Bf ﬁiﬂiﬂﬁeﬁlﬁaﬁl' 8 'grmfa?gmsae e, is
"mixed type polyfructans” the, fructose units are linked wit X .
(@%ﬁlﬂ%&ﬁ@s‘.‘ﬁi}(‘eﬁa‘ gr?)%ﬁ?ffu %P s‘grglbé'ean ;¥ : aor% }gﬁaiag%rﬁi;m
10rRAGD Fhnial galdelpsligasdeehafideslingrresulting from cleavage of P(1-2)
“trans-galactooligesacchaddes: o - . Q0 08 theticall
R e e e sl
ofoBade ot FEoNBinAY aesiscnwim MG BAYPSbE TREE AIRTRELEREFER of the

chain. Preferably the GOS contains at least 2/3 galactose units. Most
preferred are_ trans-galactooligosgecharides, (TOS) with 3-%%-4 cosidi
bom@¥as h L les @f&?‘?‘%"ex%fm 5‘%’3 o%?%rfnt%ﬁﬁzﬁfr Y cbisisng
(commetaialhsrmallaieomdBrcuoneitnia vadidiiis» @vinkeges. A starting
Netherlands), comprising trans-galactooligosaccharides .with [-g;l?-) .y
O BSCEHRES P o Rt L RN e (o pefmeriston
fatiy/ahoidslrefers to fatty acids, with a carbon chain lengths of 30 up to
C6, produced as an end-product of bacterial intestinal fermentation, such
as acetate (C2), propionate k@i&:‘:butyrate_ and isobutyrate (C4), valerate
anthiSmiederames pOSIHERStEe TR BXBRESIEh kel s R IDARSS B )

YT RS @}S@i?@&tﬁ@ﬂ%ﬁﬁ}h‘é&%@%éﬂ@ﬁglm.

0037

of
PCTJINL2005I0 8 A "synergistically effective amount” refers to an
amount of GOS and polyfructose (for

“GOS” or “galactooligosaccharides”, or “irans-galactooligosaccharides” or “TOS”
reférs to oligosaccharides composed of galactose units, with 2 DP of 10 or less and an
average DP of 2, 3, 4, 5 or 6. A glucose unit may be present at the reducing end of the
chain. Preferably the GOS contains at least 2/3 galactose units. Most preferred are
trans-galactooiigosacchaﬁdes (TOS) with B-(1-4) glycesidic bonds. Such a GOS s for
example that found in Vivinal®GOS (commercially available from Borculo Domo
Ingredients, Zwolle, Netheriands), comprising trans-galactooligosaccharides with B-(1-
4) gljrcosidic bonds and p-(1-6) giycosidic bonds.

“GCFA” or “short chain fatty acids” refers to fatty acids, with a carbon chain lengths of
up to C86, produced as an end-product of bacterial intestinal fermentation, such as
acetate (C2), propionate (C3), butyrate and isobutyrate (C4), valerate and isovalerate
(C5) and others The expression “iC4—5”. refers to the sum of isobutyrate, valerate and

isovalerate.
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example TOS and inulin) which, when co-administered, confers one (or
more) specific physiological effects (as described elsewhere herein),
woyberehyithe total effect of co 5 administration is significanth TA¥geF0fRG372
the sum of the effect of individual administration of GOS or polyfructose.
For example, if the effect of administratiap of GOS alone is X and the
effect of administration of polyfructose alone is Y, then the effect of
co-administration of GOS and polyfructose is larger than X+Y and for
exateple gheeifeefbtibe atminid refionto i 2umworident and py owse (for
plus /2 the10 con rati Vi le2kific
et R e

adhyisittegica e Beakdee dessibeth EBSHBR SRR RF HPBhTect of co-
CORRASILONRT i SpRAlaifcOmARSItioas (kik GhRAIS; Gf sctmbifethdividual
composition) which are admjnistered_at the same. H{Fnei%esct of inisiration of
(SHTBIRATRALRR 08 PR tRiRCY SR it s e eparate or Sequential Use,
e.GONItiRe RiNUes dicheifing) of Britsritwstensofi gréjfirictose detivasyY, then the
directly into the gastrointesti f W’E viguastuyhe,
ca%%ct%P%rcgf%%%ﬁeﬁgﬁhéiﬁngpr%ing" is&tﬁtsoégég %Fﬁé%ﬁ%d%? %1‘@ for
speeifyifgitheefres of ce-ainhpistaion tatts e SoaEPERIAPSHAES mligs ¥ the
dogs Ak exsiute dierRiRse neealoRe: pirpreRB-addidanal YDatis, steps or
components. 25 "Infant" refers herein to humans aged 0-36 months,
preferably 0-18 months, or more preferably 0-12 months. "Breast fed
infenssacafgEtrindifasit svex olugivel \sdbatavitbs efaarid tba stmitisthtng- of these
partially breast fed infants, are | [V ‘
e S e o R e

forofiupartsilksper chaybitedreempagition) "abishige GpiRingredfatstis same time

15 PE[GENIRGRSRIB VR By Welthinenlass (Rienyise soesiiRd @ieliBlgssithin

it is clear that another basis is meant. WO 2005/110121
POWINEDIINID0372 9 In one embodiment the present invention

provides a number of novel uses of compositions comprising both GOS
aHQé)n(%%y %%ngﬂgmslllelgg '%'1% 5%%99@&%‘::%?{{)’ into the gastrointestinat tract of a subject

(e.g. orally or via a tube, catheter or stoma).

20

The term “comprising” is to be interpreted as specifying the presence of the stated
parts, steps or components, but does not exciude the presence of one or more additional

parts, steps or components.

25  “Infant” refers herein to humans aged 0-36 months, preferably 0-13 months, or more

preferably 0-12 months.

“Breast fed infants” refers io infants exclusively fed with human breast milk. “Non- or

partially breast fed infants” are infants not exclusively fed on human breast milk. This

30  includes infants fed with at least one bottle (about 80mi) of formula milk per day.

“Percentage” or “average” generally refers to percentages of averages by weight, uniess

otherwise specified or unless it is clear that another basis is meant.
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effective) amounts. 5 Uses and methods according to the invention In the
various uses described herein, a subject is preferably a human subject,

WREASHBfdrably an infant, such as a new bom infant up to BT SHRY3TZ

old infant. Especially bottle fed or partially bottle fed infants are referred

to. Alternatively, a subject may also 10 b& a child, teenager or adult. In
particular intestinal problems, such as but not limited to Inflammatory

Bowel Disease (IBD), Irritable Bowel Syndrome (IBS), flatulence,
abtSRsnemBPdHsat fic PESERNIMAPHRTAtATG Va6t TR SRi! Revav A of
Mamplsaicies itpfaligueotde Fessiatdopalpbainass immeyitbiscigyentidically
an&cjo.tr ated using compositions according to the invention. Also,

mu eﬁéﬁﬁp%aﬁ%tﬁbn may be enhanced 15 and allergies resulting from a
suboptimal functioning of the intestine may be prevented or treated. Also

thetaRIinRhRAY L AARGHQR dayRABAProved in patients with an

impaired barrier function as a result from malnutrition, surgery, .

cHleriistHarspy btes desrprRRAS-cofEHh s RicEsds %%?&’B‘B’lyﬂ‘ﬁ!ﬁ%s@?"‘e
SYskrasHPPINARIHORERGRCR MRV IBIAY ThAS apddaulmamsioldiffant. Especially
embaqdiment be used to.indyce.the production. of SCFA.in the large

I PP PR S e Aty i may o
fabealjtiddatcanagemeoidSIC AAparod ke thiftsiiowi mgo;b@misn s buandy dmided to
signicanily e iglalvesRiouniz.f IHeRiN A %f@gl Rnkibnce,

produced, in particular to increasé the (intestinal and/or faecal) refative
arAbsinmiBtl e TaRe. Goties Dbsiamrinel Bioalinem AR oRsBR) Rt SlR - imtigh gy also
theeamCfaﬁ%(ag*aépIa&pres%cbﬁelﬂtii@b@hésa,emh@abtagﬁwmwdam, fe6éar using
to significantly reduge or prevent intestinal gas formation, and/or t

o EMATRCBCIACH S LK (8 UM A 5o/ PUFIRY EBIOUER Ay b cnbanced
sigmﬂia@ﬁipsgemm&mdmb@imﬁmmmaﬁa@aiw majsts phevented
g Ll 98! ADIALIRGP Vabtl KRl Y BLCmAII R BilOhrs with an

isovalerate relative to the 30 total SCFA may bée decreased. These effects
ardnpsnes, baTien SRHIP R ans FREHLTORM MHlWTE AR ARG D sTHe ST &

on the total and/or relative number of intestinal bifidobacteria.

Compositigns for the treatment or.prophylaxis of any diseases or WO ..
7O RO S0, DT g o M Bolyiiiclose, “Guth: & ‘Compositions

comprising TOS and inulin, may in one embodiment be used to induce the production
of SCFA in the large intestine of 2 subject and to significantly increase the (iﬁtestinal
and/or faecal} total amount of SCFA produced following administration and/or to
significantly modify the relative amounts of (intestinal and/or faecal) SCFA produced,
in particular to increase the (intestinal and/or faecal) relative amount of acetate out of
total SCFA, and/or to significantly increase the amount (absolute and relative) of
intestinal lactate produced, and/or to significantly reduce or prevent intestinal gas
formation, and/or to extend the SCFA production to the distal part of the colon, and/or
to significantly reduce the pH in the large intestine and faecal pH. Also, the sum of
intestinal and/or faecal butyrate, isobutyrate, valerate and/or isovalerate relative to the
total SCFA may be decreased. Tﬁese effects are achieved following administration,
without having a significant effect on the total and/or relative number of intestinal

bifidobacteria. Compositions for the treatment or prophylaxis of any diseases or



disorders or discomforts associated with or caused by one or more of
these intestinal effects are provided herein. The present invention
wpraertasiiie use of galacto-oligsaccharides and polyfructoBETfSE280{{i80372
manufacture of a composition for the treatment or prevention of abdominal
bloating, gas formation, abdominal paini@nd/or flatulence. In a further

embodlment the present inve provides ihe use of

SI@o@m&’s‘gﬁa c{os%u?ocrlt&?é Ofie Or ore, of thess infestinal
mi‘f‘amsr&mhddzhéﬁreaiment or preventlon of allergy, eczema or atopic
diseases. In a further embodiment the present invention provides the use
of 10 galacto-oligosaccharides and polyfructose for the manufac ture of a

CBheRoesaityPnien reNifse et OF BracnhbRaEaNdesARg/B TS iR for
5 f%léxﬁﬂﬁﬁfﬁ?&%nﬁﬁﬁélqeﬁx%{smsn qaior;mdo@éaﬁa;biy the mmﬁm‘l/gf phdsitinal
contraction. In another em O t t inventi rovi
S i RS TR DO 8 1O e e
cgfa@ﬁs&h@éniﬁfntlpmﬂidasrﬁmuse)nbgelﬁemﬁrgmmmﬂr@myﬁéﬁcfﬁﬁéhe
o '”fm%?”é{ﬂrato%y bowel d Aﬁ&? e 1 AR EVEI UG SRRGAERGILIRE eczema or

present inven ion pr es the use of galacto-oligosaccharides and
pelgpiaciisastsr inen Muther smbraiBERt B/ PESNIPIHeR EpEKEs e use of

10 '”%Qﬁa‘&{@h 2%6&&'&%8&5@5}&8 Q@fﬁ%@&s@ﬂﬁuﬁ@ﬁ@ﬂm&mm&@@mm for the

Chenre oA ORI e B R S ot o
5% GHE freablybht IeﬁStow&/mMM@hpseiemaiu@aaideaén 20%8har erirdiment the
com) a{{tegmt,gn 5ama g PRI %ﬁﬁ’q Qﬁ&&@%&%@m?&wﬁ@&ﬁe@& the

IoRe Bt alminis ered rly, unless specified_otherwise a

"s:gmhﬁmmme@ﬁ ciowterisitere e GaamshafoRyaeRtieneh istRtidpwel

15 2501801605t BiaRIRlRROMNAY 18R8ILOY iR rfekRdeRs! Mmsem
25%, 50% or more (eg 70% 80%, 90%, 100%%1§om%“5ed e(%é‘frﬁagn un the
prgﬁ’ﬁﬁﬁﬂ“\/\ﬂéwl%lﬂfﬁc‘fé%eo e%laﬁjiﬁT gﬁﬁ’i’ﬁ‘é BinfistEr Ps
InQﬁeﬁmdmmaﬁ@tabmmumaﬁsmémqamoémﬁamman@mmodugtasﬁfor
GOS and %O&ole{#ﬁ_}o 5 coTetgggltlons can also be measured as a

sidAMEERIHEEHEALE IR"pRI&ST taecal samples of subjects, reflecting an in
vivo decrease in pH in the large intestine. In infants it was found that

20 fa85ALAH AREHRASRRLIR RO SHiReBrR R R RSsE EbE at‘érp.ﬂaﬁsﬁic 5(57 A[ heéiate or

or 5.2 following co-administration of TOS and fructo li
lactate) referg herein to an increase of at least 9 y v, Pre erael)( ea8t {B%, more

preferably at least 20%, or more, compared to the amount produced when either GOS
or polyfructose (c.g. inulin) alone are administered. Similarly, unless specified
otherwise a “significant reduction™ (of for example gas formation) refers to a reduction
25  of at least 5%, preferably at least 10%, more preferably at least 20%, 25%, 50% or
more {e.g. 70%, 80%, 90%, 100%) compared to the amount produced when

polyfructose (e.g. inulin} alone is administered.

An increase in the total amount of SCFA produced as fermentation product of GOS and

30 polyfructose compositions can also be measured as a significant decrease in pH of
~ faecal samples of subjects, reflecting an in vivo decrease in pH in the large intestine. In
infants it was found that faecal pH decreased to about pH 5.8 or less, such as pH 5.6,

5.5 or 5.4 or 5.2 following co-administration of TOS and polyfructose (e.g. inulin),



WO 2005/110121 PCT/NL2005/000372 11 while the pH of standard

formula fed infants was around or above pH 6, such as about pH 5.9, 6.8
WEB0EHHY. A significant decrease in pH refers therefore tS%Té)g&rﬂé’gégﬂmz

pH by at least 15% or 0.9 unit compared to infants fed a standard formula.

5 Another beneficial effect of co-adminisirhtion of GOS and polyfructose in

syifabl I8, itianat ISy SIVEGRNYY sdiffereatout

th%%%%vﬁlgﬁfgﬁ#ﬁ%%%%éﬁ%ﬁ%% are a%%iﬁrﬁigr%é%ué%gciélly the .

ratBiiSe, b e Btﬁyf‘aﬁég@gé@ﬁﬁ‘ié%fﬁ?ﬁ? BRI PSS e n
ameupLofaqatupdsodapificanthuint i askes Tie sampesiionsimay, thus,
be used to alter not only total SCFA quantities, but also 10 relative SCFA
proportions. In infants co-administered with TOS and polyfructose (e.g.

5 inaipihéhdasifitie SEEAofvelinisasition b ROH cnsy e yGusiest iprasible
fed infants, with.acetate : ign@rten byt @g@§ IyhabQHen either
8&@%%@ 130%2%“’? %—’gigffglvrﬁﬁe in infz?ht% %%%11 stanc%?g%n%k forrp la .
rafi6Svesrpolydnetatty aspcriminigersb, ESatsiady has TRel TS Rt A irﬁ"fﬂgate 1

ey MicBSPREIR hEctative @ anuais off dataecintipaificitie iseehsed.

e
and relative amounts of propionate and butyrate. are sed by..
CO%MQH%%&&P&%MT%& W“gﬁ‘ﬁ%‘@rﬁét o rﬁ%le nis ratloq}]nggg%émt slso
10 angi4elyBOEM seopesitts iindoftetecoprdpiorsttsd biflyEiS srdmsiiéngtose (e.8-
resn%ﬁ]@i%%gtpe :EtiOfe ?\%‘E?é ideq i planis e e cereluthen Kisleked infants,

formu infants ch produce high levels of but{rate and pro igna? o
anwitblatvety iawpivests of BEeRifeRPtetanel s e Elfive SARA>™ ¢ 1%
p;%ﬁ@%%@ﬁfl}%ﬁa@%%&&é@mm%%&am Whi@@@ﬂr;aﬁgd}mdg’&%% :
chromatography of faecal samp|es at various time points after, ..
ad&ﬁﬂig%aiiéré%n%@? hewy \‘7*\708 é%s%r'gﬁgr"xsfh es ec1f1ﬁ telative amounts of

VRO fermentation

15 Sy Sieiae akSrgralescihb inithanixens pitprobitsignidichbuyaie difiaigcreased by
SCEA composition” or a.:signifi increases .apost:of acelaterrefeks and
to tﬁlg E(hite hibt %bofnzsicaéct%%dl@%g g‘% t%ﬁé%?%;ﬁgat least Zg about 4%,
596pAECEES eI BT SCRRIAC RIBICRHEN RUGRSTEPREHaciosE s that of
admjpisterad,2riNaR-F RSO LR HGO 96T administer eafindividiallhroduce
Preferably the relative amounts of propjonate and/or butyrate are Jow.
e NP EOGTHE FEATEIE A CLICH B G O b b effc

orwnhen
20p0|)éflﬁbt§_1@.t$& @@E&dmmm&dcmdmﬁuﬂﬂyrdﬂh onaatheids divwmt intibe art, such as
comgpag %&8&%&&%&'}?& tfg.et&? é@ﬁ%ﬁg% Resiagis points after administration, either

using in vivo studies or an in vitro fermentation systems as e.g. described in the

Examples. A “significantly modified SCFA composition” or 2 “significantly increased
amount of acetate” refers to the amount of acetate (% of total SCFA) being at least

25  about 4%, 5%, 10%, 15%, or more, higher than when no GOS or pelyfructose are
administered or when GOS or polyfructose are administered individually. Preferably
the relative amounts of propionate and/or butyrate are lower than when no GOS or
polyfructose are administered or when GOS or polyfructose are administered
individually. In one embodiment, the composition according to the invention is suitable

30 - for increasing intestinal and/or faecal acetate to above about 85%, such as 86%, 87%,
88%, 90% or more, of the total SCFA.
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30 for increasing intestinal and/or faecal acetate to above about 85%,
such as 86%, 87%, 88%, 90% or more, of the total SCFA. WO
waR1e%k21 PCTINL20051000372 12 Yet a further benefiCENEHO8H00372
observed when co-administering GOS and polyfructose is a significant
decrease in branched SCFA, comparedito the proportion of branched

SCFA found when only GOS or only polyfructose. are admii !

RS Tl B%‘tﬁfé%{%e#eﬁw’??éﬁaag&eﬁi%%&ﬁ%‘é‘g* er %Serg 0 ?rucm%
de@reigﬁﬁimﬂ%iﬁ bormbadetiiBAh coveprzeh tatisnpronatins ipf dregched
rebiotics or g j ar| 4
e R s S A ker ?%"?‘Aja“‘
cdevibesmzabtreiisl, SRFdiRg hesimsiRtateltey Qo Ao at least T0%

z‘:&e%}gta}f@t% ﬂ@&&%ﬁk{ﬁﬁ?ﬁ%@iﬂﬁﬁﬁ?@fm grabitiof t0tREGETEAR hdaccal
e, plus propionate, plus e..plus isobutyra, lus i I :
HIORAC B HR) Rk R A Ao BT A bR SR L e
bﬁ&f&i@iﬂoﬂb&&e&ﬁmefﬁmmﬂém, disidimgndlesBCHEdmsbdnfiding Le.
This indicates less protein r J ich.l ec

o T b e R e i s

darnpiginte aderetsts BHeshuNalg e RleEe BrRiTASt& felates
topa fleGiease Ry @lileast BANeIAMDRL i kb ancasirationioulddet, as

infants not fed prebiotics or resylting in.a faecal propottion of less than. . .
-_4%%‘@6%5@%@?%W@ﬁ%oﬁ%eﬂ%ﬁ%&oﬁﬁﬁgﬁ%ﬁ%gg Feing 16 tﬁ%mh .
g‘uﬁﬂmsdisoswt@blgriﬂéﬁeﬁmmhemuﬂnsoiﬂntmsﬁxmb@mdﬂf)mﬂée@al) in the
rate, ispbutyrate, valerate.and jsgvalerate is below 7% of total SCFA,
sﬁigﬁtgg%l.gg}%’g%f Ié%/ggeﬂ%%gg? egs%% total SCFA. 20 In another
eraboghifient, doraposif butyssnToliin i@ GSTEME By Rfiersodderernsprrebie the
t0 INCreRRe R (GAGH RfIREMeNATigR-IHE the«salan: a Raricultoportion of

bacterial fermentation will still be active in the most distal parts of the
cp]@ﬁﬁ tominPEseabifididrdt e R SER %i?ic?’é‘ u%(f%%ﬁgtﬁg the
glitﬁle%ﬁ qf thatesioToN asorearpnijie/snynlitik iSEFAals (ardducEgdnl XHutyrate,
ista] part of the colon following, admini [ siti 0. o <8
cofﬁ%’#@fﬁé‘:b" ye'@tf)?%F%ﬁ%epo@ﬁt%%g‘?ﬁnggégﬁor@ R8RS 6.5% 6% 5%
4% or less of total SCFA.

in another embodiment, compositions comprising GOS and polyfructose are suitable to
increase the length of fermentation within the colon. In particular, bacterial
fermentation will still be active in the most distal parts of the colon following co-
administration, as indicated by SCFA production in the distal part of the colon. No or
only very little SCFA is produced in the distai pari of the colon following
administration of compositions comprising only GOS or only polyfructose. In addition,
fast fermentation at the beginning of the colon is seen following co-administration,
which is especially important for anti-pathogenic effects and is also observed in breast
fed infants. Overall, this indicates the compositions are suitable for establishing and/or
maintaining a relatively even fermentation pattern throughout the colon of a subject and
1o extend fermentation and SCFA production to the distal end of the colon. SCFA, and
most likely also other fermentation prbducts, especially lactate, are therefore produced

throughout the colon, in the beginning, middle and end of the colon.



fast fermentation at the beginning of the colon is seen following

co-administration, which is especially important for anti-pathogenic effects
VihtPis H¥ 8 observed in breast fed infants. Overall, this indft /000372

compositions are suitable for establishing and/or 30 maintaining a
relatively even fermentation pattern thro éhout the colon of a subject and
to extend fermentation and SCFA production to the distal end of the colon.

SCFA, and most likely also qther fermentati roducts, especially . .
bR RO SRR HPSAOR IC L PRV B g et
miglshengn ehepchef el chiorighlifira0h5 1dedds BT BOUS00037 B8 be
In a further.embodiment, co-admini ' f Ja R
ol TRt L R A SR B RO SR IR Wt
5 prodisbticesisdceemipesidens emadsmgatitesy SaR dnnerae o EERoRSsapoe or
teé&ﬁ%ﬁ&ﬁt%%]@%&éﬂ %ﬂﬁ%@%ﬁ&@@ﬁ@pngmsﬁﬁe@e in lactate”
comprising either > alone or polyfrictose alope or .equiva ﬂt e ..
et bl S B e e e S A e
t0 wiigast-admidiOe 2 0dmprsaionn EfUphsingotElla cadepbbifrgesd vomgdred o
subjects bejng co-adminjstered ¢ 0sitions COMPLISI
oo R o AR 8GO0 609 s
10 potyfiftoselamoprismentsié withngd RIS Sraiaarixoer R0 ol produced at
supplemented witked giok (RS iBmixiues (MM0sdR¥Raueetb@infants

16 weeks about 16% lactate (as % of total acids), while, standard. formul
TouPTRRAARS TR ST 98 SHEER SEeTAEe S S AR ot

35%aantaiand itoughnaturajehiog:theydmasnfadfitfetsicipr cupmendniation of
bregstiecniantz dhe SunplemeRalen. of(he SIA0CRIAMI K LFRMPHHise n

in ‘mixturesled to a significant increase in 15 lact
15 prodcitioprode:Smwis ishove iyt phsanpiesatecipies web fiopnd firbave unexpected

ungxpected beneficighsiiestsSiniany 1@ acelalsl InwepaRtidfdin E1 and
prostaglandin El and prostagiandin E2 production and resulted in )
eniPAPRREIBRTEH AFRERIARAIESEIG rireb AR PRI S iR ion- The
impattaaakaind pRan dcalfirastitcierirehasaa hatitieratoitinfoctions: barrier to
pathqgens, allergens and carcinggens, Composition | ositively.2Q:..
inflﬁgg%%ofﬁe F(’:?é\g)e%%nps mgﬁrﬁﬁrﬁﬁrg/o?%ntec&ﬁ?%ﬁﬁ% rﬁ 3% salgrir?ég}%/ tﬁg}r/céﬁoégmve%y
200e irdfbettocdle dbeslopitenipmshor irsegmly nflbsnupriremaharripanbs aprfl to aid

to at'f?e@ﬁl@%@%%%&%@co@@ althyrieeR sAsRb atiterfasiane astidii¥hment of a
bottle-fed infants and in sub(jiects suffering ) . . .
healthy mucosa in bottle-fed or partially bottle-fed infants and in subjects suffering

from symptoms or diseases resulting from or being associated with 2 not properly
functioning intestinal mucosa. For example, intestinal problems, such as Inflammatory
25  Bowel Disease (IBD, for example colitis or Crohn’s disease) or Irritable Bowel
Syndmmé (IBS) may be treated or prevented, or pathogen attachment and/or entry
through the mucosa may be reduced or other immunological problems, such as the
development of asthma, may be prevented or reduced. Also the loss of intestinal barrier

integrity as a result from malnutrition, surgery, chemotherapy etc. can be prevented or
30  reduced.

Furthermore, spontaneous contractions and abdominal tension was significantly

reduced in a dose dependent manner following D- or L-lactate administration. The
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Crohn's disease) or Irritable Bowel Syndrome (IBS) may be treated or
prevented, or pathogen attachment and/Bt entry through the mucosa may
be reduced or oL IMMHNQIogiGah READIESLEUEhas HiGeAe YRIORME Mot
as?ﬁll%oa, may be pre%ented or reduced.”Also the loss of intestinal barrier .
irieeghitynd dharebu iest O DAYIALSMEGEOTER Ry A RIS a3 Splice Apminal
PEEYRRIGSHO a3 Ekll 6EMi ok Wl @B ake, Spontaneous contractions and
abdominal tension was significantly reduced in a dose dependent manner
following D- or L-lactate administration. The WO 2005/110121

PRI IMLROQR/AGAR Aludd todimpositidns e cokuiogn eihesnydnabn alagbiect of
thus be used to increase intestinal. | d. therehy.t ;
o o e B it
albakyntin abté siterbioireschik dhe akeve clateribed FrRRRITES fadstisaiders o one

PraviusheiRNREHe Citnprisalsn pRaRech obide ivenionWRilravideter
compositions comprising lactate in suitable, amounts vx(l}%ch. %?c%sﬁdris»s
toﬂﬂi‘gﬁfigi‘?ﬁé% @ PR R ASERPSS RS ARG hES ST gpgpnse
emkedine piréerposiionaeamyirisasatoitydbcttie isusutabipsitioansrding to
while.in another embodjment.the GO QPR GADRASIHRNSnd further
de 8%‘(’3%%&%?%1?&&??6&: co%gr%ggﬁl??ﬁ%%%g%ﬁther increase intestinal,
|actatpiseslscdn & suithbboAmsositoin Cos embplimERs SPRABAtIGATS are provided
CORRESES, ABARGIN Witkdn s\ sraistinalbhefie clive: PIAQUE! S Hb{d iRt 10
comprises lactate in suitable amounts. In one embodiment compositions
aré"ﬁMﬂé@P"ﬁﬂﬂich are suitable for increasing intestinal and/or faecal

lactate to above about 10 nunollkg faeces. 15 It is understood that when
referring to the analysjs of faecal samples this.i Indirect | MaaAsWe Plhdirect
theltdﬁtﬁré%eiﬁt%??) ¢ ?ﬁﬁ%\fvrllgg,%?n@\}%r%ng é{asygsﬁ};”lggy ge’zcgrried out, ‘n e
whesalyd aftdeadquap Utatinsediecy roWaAvPtID 2iite ATRIS| &R BEFRITgd out,

00%88%%}%1&@5 aoslesliin e GIWEES: IReae HAtaHIB Qb YOO compositions
fermentation system described in the, . oy
are added to the cultures. In particular, the in vitro fermentation system described in the

Examples may be used.

Co-administration of compositions comprising GOS and polyfructose can therefore be
used to achieve one or more of the following physiological effects:

- asignificant increase in total SCFA

25 - asignificant decrease in pH -

- asignificantly modified SCFA composition
- asignificant decrease in branched SCFA
- asignificant decrease in gas production per mol SCFA produced

- alonger and more even fermentation, including fermentation even in the most distal

30 parts of the colon, and/or

- a high initial formation of SCFA and /or lactic acid formation in the most proximal
part of the colon
- promoting the production of SCFA at the beginning, middle and end of the colon



20 Examples may be used. Co-administration of compositions comprising
GOS and polyfructose can therefore be used to achieve one or more of
Wi %5iii#Hg physiological effects: - a significant increase ik $OFEEFR372

25 - a significant decrease in pH - a significantly modified SCFA
composition - a significant decrease in i&anched SCFA - a significant

dﬁcr&g@ﬁihl&ﬁi’n%@y%i%&%ﬁﬁ%&@lﬁé Rrafycaghiva \eiasr and more
even fe

Fmentation, including fermentation even in the most distal 30 parts
of thandBraresa s clathig Aol YbTrataie 87 SEerch iptaldpeteasd fgred.

formation in the most proximal part of the colon - promoting the

production of SCFEA at the beginning, midd| end of the,colon W.
D PO PRSI ORSY 2 15 STt mclo el foges ar
5 asignffbaalyterantifien retetone) wing orcompinitiess ecimprising athrdharfitiint and
of Lriaciale a2 Ayalios ab okl agli ACIEH e JR R R ESaiFRSing only GOS o
eﬁn%%%%}rﬁé%ﬁt’ gﬁxépgdg?%, 3,4,5,6,7, 8,%{% all tﬁ_ese effectsﬁaren%o ¢ r
sigpiviEasiasenes ariten(HEh Uiy BBRipSsopRisiap it isgshott-dostadd & 2
PRy IACIeR& CRARA e6i0 VRBNAMRINBIGENIENMRRSItNSIRORNIASIRG of a
only GOS or_polyfructose, or neither S or polyfructose..In particular, at
leSSpstastifally Siiscvy ag}ogﬁtfhg e@%c%éa%o%éﬁfﬁ%%nMa%‘érsm of the
10 foliffadris) obaddimninistiation GOS8 sl pelyfistitedh/inifedieyamount) of GOS
and polyfructose than the sum of the 10 effect(s) of administration of

GOS and polyfructose individually. The synergistic compositions .
acEordiviEIEishe sevanetionr ccaeliep o, hetaumtn Brelhtrfungragicutarly
ang{RL ARt HRA N amisro f eaiwiihin Abribianisia rgainiasinege intestine
following administration of zisyner isti.callg%effe%ive amount. Itn & ferred
praPUIEERE SPAMBEEHER: Gh YR T Eadlely SH A Ba¥B LB pokifior e ere

15 Suelmsinniktfanindant $sifaderoihyecrwittvass yoverpisticallysefieetivilk formula,
amaun of GOS A0 BALIHEIOSR WK D&l 180818 Bfirdicse i
preferred composition’is, therefore, a dletary composition . ..
the first weeks after birth. A preferred composition is, therefore, a dietary composition

for infants. In another embodiment an infant is only partly fed on a composition
according to the invention. In one embodiment the composition is used to freat or

20 prevent symptoms selected from one or more of: gas formation, flatulence, colitis,

abdominal bloating, abdominal cramps, abdominal pain, IBS, IBD, allergy and/or as a
mucoprotectant. GOS and polyfructose may, thus, be used for the preparation of 2
composition or a combined composition for simultaneous, separate or sequential use in
treatment of flatulence, excessive gas formation, colitis, abdominal bloating, abdominal
25  cramps, abdominal pain, IBS, IBD, allergy, decreased intestinal barrier fimctioning
and/or as a mucoprotectant. The subject may in this case be any subject, ranging from
infant, child, teenager to adult. Clearly, the base compositions to which GOS and
polyfructose are added in synergistically effective amounts, will vary depending on the
age of the subject, the mode of administration and on the main symptoms to be treated

30 or prevented. For infants for example the base composition is preferably a liquid or

powder form infant or follow-on formula, while for adults a nutrient supplement

_ composition (liquid, semi-liquid or solid} or tube feeding may be more suitable.
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for infants. In another embodiment an infant is only partly fed on a
composition according to the invention. In one embodiment the
WeRERoEHiaN is used to treat or 20 prevent symptoms selectstifRansas8e0oT2
more of. gas formation, flatulence, colitis, abdominal bloating, abdominal
cramps, abdominal pain, IBS, IBD, allergysand/or as a mucoprotectant.
GOS and polyfructose may, thus, be ysed for the preparation of a .
cHiBoSRFIEH 2 TBAABIRER c%%o?ﬁl%n%@%fﬁ%ﬂf n&SuoSEparaie Tof i a
sepnegiiatabedficdteatmennobiiathiencaimifeasiveigasaforimatvnl, sofitis) of
abdomin ting, abdominal G@QR oinal Ra B$al BRnoosit
a@?ﬁ%%gsg)ﬁﬁggﬁ%f g%r%r%lr’ unctiﬁénﬁﬁg and%?gas a_ posthien
migsopietiectantighifeaubjdoerensy fanhpsieasigse engesibjetiaiyhgmdghe total
frop,dnfasts et 1680RAR LI @M Flpats e Rasers@mRASEIINS 10 and t
which GOS and polyfructose are added,in synergistical%{eéfe.ctive
aﬂ?&ﬁﬁ@?ﬁﬁfﬂ’%‘é’t‘;&) peHaIRgEFREY JE T tRESSaR) &6t EBHHEYe of
administration and on the main symptoms to be treated 30 or prevented.
Fqr infapts for example the base composition s, pr ly, A lIQViId P08 and
N S R e e T R
sumbjémente domtbe Sittermit uind/se prelguiigorosoldicord/be Fedanighragops,
bea 3 '@BL%E’%&QP%&%@&Z& E’zﬁd&h&h&ﬂ@ﬂﬁloﬁm Rdor allergy is

preferred embodiment GOS and palyfructose are co-administered in a )
SyPRONGisc ATRF Off SBECORRSBHP R FoTh RIS R MUSHRP TR 88d Fasening
anpunhebiinie stinad:Sic RAsdopmetiandioriio wigaificantihimpso uecessarily one
intestinal SCFA camposition ially to significantly increa .
pefem%?&&%m%%&{%?r%ﬁa%‘&e%* ?ﬁé@ %féﬂg g gﬁ%ﬂﬁ? of }é@fﬁ%l’ Eﬁ‘ﬁ orﬁ”tt]'.()s_e}mate
signifigesifipincwddidepmuidte pypaugttinaindbeciva atesni sher tatadmirtered.

15 pH and/or to significantly reduce intestinal gas formation. Use of

compositions comprising a synergistically effective amount of GOS and
pome@%w%@%aw&g&m% M@%&%‘B’fe&%‘ BHeI1BF SHRBaRaS are
crammt} éﬂﬁbﬁ@@ﬂﬁlr@'@é&ﬁgﬂoﬁm{ﬁf B ﬂaﬁnﬂﬁﬁﬁﬁn&bﬁkﬂmﬂ"f affpain, 1BS,
IBD_and/or allergy is provided. Use of. suc ositions for. increasin ..
muo ?é@f?&ﬁ%ﬁé’eﬁp@ﬁ%ﬁ%ﬁﬁ%ﬁﬁgﬁn Eéﬁ%@? Armer |gnaf§oc%cr%§\%3(égd—.[ﬁs s
is undargtocoitHat Totveetessiisigsoradcomintsnion Repdierespeeiniyutaherevent

20C0S and palyTRGIose | iR PigSeRHNSENALAIRSAMRRSIIRES. YWhiGhS and

provides a'synergistically éffective amount when co-administered. )
polyfructose causes more even fermentation and extends fermentation to the distal

part of the colon is important in this respect, as the permeability of the intestine,
including the distal parts of the colon, can be evenly reduced and the intestine can

thereby be evenly maintained in a healthy state.

25 b) The motility or peristaltic movement of the intestine is enhanced, which reduces or

prevents constipation, a common problem observed in formula fed infants.
¢) Decreasing the amount of spontaneous contractions and the colonic muscie tension
resulting in less cramps and less abdominal pain.

d) Calcium-ion absorption is increased, which is important for bone mineralisation and

30 bone development of the subject, especially if the subject is an infant

¢) Secondary symptoms of reduced health such as fatigue, depression and mood

fluctuation may be reduced,
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15 Through these changes in SCFA levels, profile and intestinal pH, the
compositions are able to cause one or more of the following downstream-
RI5/000372
production is decreased. This is important for preventing disease and
maintaining health, especially to prevent1720 allergies from developing.
The finele oplaahagsa derinkstr aiaseh GRS RRCP g TIANR Cannased)owhich
even fermentation and extends fermentagi%ﬁn to th& diftal art %the gglgrn it
is inTPBHAR: FROFREPR SSRISt RS T ARRSARITRY BR4FL ﬁﬁi‘&g%%%, iGhg- |
the disfafpadsief thewner!davdandeiwhiyossiede ddthdnthesinfgséemicanThe
thereby be.evenly maintained in. lthy. state, 25.h) T. Qi
peris %;ﬁﬁ:osr}]gg\%n%éﬁ%?ﬁgoi%gsﬁr\%%%géﬁnﬁ?égc%f V\?%iélﬁgié%ces o(ra{e mneus
prevesedreddstipation, a common problem observed in formula fed infants.
CLPEGIE ARG YR LRI ERONIG MARISQI BEHORS AHIAORAl0BIEast fed
muscle tension resulting in less cramps and less abdominal pain. d)
CalcifRBn absorption is increased, which is important for bone
MhpeGalisatiofiaesind fadngaeyveiopmanhihib & itijéet] dopetiakytifltelon.
subject is an infant e) Secondary symptoms of reduced health such as
fatigue, depression and mood fluctuation may be reduced, WO
2008 rp0siserROMpsPECEDERaTIcally fiforitrsepromy efSHOS! apé polyfructose
ineSRALRE RS Sinificantyisnlir bredauiic . pravidasBeRke siRature or
against pathogen attachment and colonization, In particular, it was foun
thERPPHRDTRASE B0 HARSET 56 MRFBRARTFAR B S0 A HHOH, SPRigets. such as
compeasitiansroerpsdingho dhevinyenicogeal ¢ifdadendsaditmistionlimteove the
mucys 5.productio Bile metabolism may be modified .to levels
R e e R e R
pathbostiviaitiobr gathis tasgisitdstited along the entire colon. 10 A

composition comprising a synergistically effective amount of GOS and

polyfructose may therefore be used to either maintain or establish (e.g. in
a %Mm}%fémmoﬁmuon and/or severity of diseases, dlsorﬁers or ptoms

such as colic and/or abdominal cramps, abdominal bloating and/or flatulence,

abdominal pain, IBS, IBD and/or allergy, intestinal pathogen infection (e.g. bactenia,
viruses, fungi), diarrhoea, eczema, allergy induced asthma and other atopic diseases,
and/or éonstipation can be reduced, abolished or prevented by administration of a
composition according to the invention. The compositions according to the invention
may also be used to relax contractions of the colen, preferably the phasic and/or tonic

contractions.

Compositions aceording to the invention ‘

Compositions suitable for the uses described above comprise both polyfructose and

GOS in synerpistically effective amounts. The composiiions comprise

GOS/polyfructose in ratios ranging from 3/97 to 97/3, preferably 5/95 to 95/5, more

preferably 90/10 to 45/55. All individual ratios between these end-points are

encompassed herein, such as 10/90, 20/80, 30/70, 40/60, 50/50, 55/45, 60/40, 70/30,
80720, 85/15, 90/10, ete.
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mature born baby or in a non- or partially breast fed baby, or other
subjects, such as adults, one or more of the above physiological effects
wandansieiain or improve the health of the subject by ensuBfig/Bk.2665/600372
establishing a healthy large intestinal environment 1*5 and optimal
activity of the large intestine. In particulayg incidence, duration and/or

severity of diseases, disorde msS_suc coli and/o

a%‘@foﬁ?ﬁ?ﬁ?%r’&ﬂ‘l‘b?‘?a"t?g %ﬁnémfﬁg‘gm TIRES ?ﬁ@rcgc a m{%lr?a glﬂnmj)

IBﬁciﬁi&aaﬂéet mﬂgrwy;rdmsmmgpmhbgww@cumpc(@t@nmé@mﬂz@ﬂd and
uses fungi).diarthoea, eczema, allergy induged-AsthmaAnRdieies skiled

ato ﬂlc d%eases and/or constipation can be reduced, abolished or .
ppementdsbeesitiieiomeio n b seRRp OSiFRFP SOBETERRY 16 R IReve
ThE GO &eﬁ%&r&mt@ﬂm}margwﬁm%@mbemammme For

contractlons of the colagn, preferably the phasic.a o ractions.
2888l OLi B ‘F\é‘?&’&cﬁ’&i‘n&t@tﬁ&%ﬁ f% B nrsggjg%ab?e?g’;l?ﬁeomi
usesidesatibe dhbeueposiiprsminptising{3dEtesd miaﬁ@@&lra skilled person
istically effective amount ions.C GOS al
U /9“4( B oot SRR AP ose, one,

ruc 056 iR ratios re ranging /97 to 7/3 prefer %bé\éﬁ/% to
95@%@@@%@@:@@%@%@5‘&% il ARHARE dies Bekelstels using

these SAdRP LS ASE-CRESVBRSAMTAGHS Bt SUEh: A8 /R 204 W3R Félerring
40/60, 50/50, 55/45, 60/40, 70 (‘% 80/20, 85/15, 90/10,.etc, WQ e must be
20051215 B COF/NPSISSATD AT 2 B8 FRESHB¥a 5@[ il SREPHSe
Gaiminpadyfnuctosaibiiot roaekiaving the (optimal) synergistic effect may

vary, depending on the type of composition and the method and
frequency of administration. A few examples are however given below. A

skitlesimprgistcatiyayEentivy dafantnirawwinraesafes oremln cawpBnehtasbase
re%‘:‘ﬁg&’sﬁ‘i’oﬂ“(@' Vemdhe ReshrRysiviegicalaiied mwgnGirgﬁ ér more of 2

polyfructose ratlo Is the most suitable. For examgle# %ﬁmaln IS to

erPERBE PleGORRI 380 AObFBIees (SMSHRY Barlah off Fpayiructose may

COAPPSitiRRABR RIRNEeE Béran ¢k g0l itu GOk, E%killdyfiperssn. will make
various compositions (comprising GOS plus polyfructose, GOS alone,

Polyfructose may, for example, be levan and/or inulin. Polyfructose, such as levan or

20  inulin, for use in the compositions may be either extracted from natural sources {plants

or bacteria) or may be made by de novoe synthesis or by recombinant DNA technologies
as known in the art. Extraction, size separation and purification methods of inulin have
been described, for example in De Leenheer (1996), US6569488 and US5968365.
Recombinant production methods have been for example described in US6559356.

25  Synthesis generally involves the use of sucrose molecules and enzymes with fructosyl

transferase activity. Inulin suitable for use in the compositions is also already
commercially available, e.g. Raftiline®HP, Orafti,

Plant inulins generally bave a much lower degree of polymerisation than bacterial

30 inulins (up to 150, compared to up to 100,000 in bacteria). Plant sources include

dicotyledenous species, such as Compositae. Examples of species which produce
selatively large amounts of inulin, mainly in their roots, bulbs or tubers, are chicory,

asparagus, dahlia, Jerusalem artichoke, garlic, and others (see Kaur and Gupta, J.
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polyfructose alone) and compare their efficiency in inducing high SCFA
Lﬁiril 10 either in vivo or in vitro tests as known in the.art, 1iSna0372

erstood that when referring to "daily dose" or "dosage per day', this

does not imply that the dosage must be _administered to the subject at

one time. A synergistically effective infar]tgformula may, for example,

censist 0602 X5g01S mnmmmml(a shatdnstaferahfpnofoompiiep oligofructose,

sm /l or e

po?%gru osgségmﬂgere y tgg% ratio ﬁﬁ&%g t% 5ffﬁ%%§s%§m%%%d§§ present

delsosith b refgevet erwhierain (e.g. 90% GOS : 10% polyfructose).

Polyfructose may, for example, be levan and/or inulin. Polyfructose, such

as levan or 20 inulin, for use in the_composijtions ma
BT AT PO P DR B Rl ot By 30y 400, 120,
synhess, Qodowoepemmﬂmammhm,gmhas ienmwrma}the Bytirolysed to

Ext ti i
CANEHGE R SRR T LD a8 TGy B T mre

US5868865. Recomblnant productlon methods have been for example
described in US6559356. 25 Synthesis generally involves the use of
sucrose molecules and enzymes with fructosyl transferase activity. Inu1 egons)

subeeses Fom Ao R RBIBRA SERSBAILTRL SOSEF S-Sy QRS Eidgrocery
avaliahlfn@i Chadiefii) BEINIR AL P tanising issogdirerm e veimobemh
lower degree of polymerisation than bacterial 30 inulins (up to 150,
compared to up to 100,000 in bacteria). Plant sources include

dic@Beian desabpinidsieuchabraC oppwsitaerE RAPIBNES i pditesywhiog) or

- ProdhieR iaN e AR aymakata rEBBNIR U TAA QS I %9 known
tubers, are chicory, asparagus dahlia, Jerusalem artichoke, garlic, and
otrierthesese AL B bsuprealacioveeasperiarisie o CRpIRHo BBERRSS e or

19 Rinsel 20022 Tn HiRiddidy, ABdhesinubinice et m&te&abw B1at4) and B(1-6)

comprise oI ofru tose, , dro d be,avaided or gl ofructo
andl 3?%‘(1% Eﬁisc'ﬁ dés pi gsiet}r@ %omlt()ieb?e re?tei(%r\"/edéJ BriOF t o§l:gsmeH

Espieidjly @nafeeradlhs m@%ﬁomwuﬁa@@@(ﬁ |Bescald, Ipmg Bgredients,
70 40 lel%?xe 13042212800 P AR HE QL EL IHTHCIRS8 S, IE R @Bment of

Ievans may be h ydrolysed to avold viscosity problems associated with

also

20t0011’6h’@ecﬁmaﬁ%a‘rb’n§“é§ Brpippsieiss gfofy Dydrolysis from polyglucan. in a

25

preferred embodiment TOS is used. In one embodiment the preferred polyfructose is
inulin HP, so that the combination of TOS and inulin HP are also a preferred

embodiment herein.
Other compositions provided are compositions comprising lactate in suitable amounts,
in particular for the uses described above. Suitable amounts of lactate may vary, and

may for example range from 1 to 30 grams per day.

Compositions according to the invention may be either food compositions, food

30  supplement compositions or pharmaceutical compositions. Apart from polyfructose and

GOS (and/or lactate) they may comprise additional ingredients. For food composifions
or food supplement compositions these should be food grade and physiologically

acceptable. “Food” refers to liquid, solid or semi-solid dietetic compositions, especially
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is retained. 10 Levans may also he obtained from natural sources such as
plants (e.g. monocotyledons) yeast, fungi, bacteria, or made chemically
worngngecombinant DNA technology. GOS may be obtaiR€t/FRgeFRHal
sources, such as plants (e.g. chicory, Soya) or bacteria, or may be made
synthetically or by recombinant DNA te@inology as known 15 in the art.
G be G3-galacto-gligosaccharide.or a-galacto-oligosaecharids or .
at?%iigtfgyg?%%?ﬁlgﬁ? Sp %rof)cguf%}? %Sﬁ%ect §§ ir%%? uegogrge %‘E%éqby_ Q%L-ﬁJ e
ainthide3 (- Gpod lynweidicepd g frsiieE OB el TUD)CBD'S RANETRY (§oe ot
'Q&Hx%l%lg%géﬁ%@ SilSALRP ialRady, CUmBehsially. availakigd 6thd supplement

Vivinal(r)( , Borculo Domo Ingredients, Zwolle, The Netherlands. ?O
000G or

nPATPRRSIRNS aRrinctl BFEfFTILfRRe P eRL Bae A st b fopd sugplements,
efadBaitatyny o praaiastasslasdatidy inydnolysds tredtepiskyd)leicq whilaare
preferred embodiment TOS.is used. In.one embodi t the preferred
ST R e S e G e
arfecell sopplpreferootkpesitbediare mattiondimly2 S dorcopnp ositiamis! pr dveasidfed
a fifs SHRIAIRG IASIE Heskiakls, ARl RARIGHIENOthei
thlgiﬁrgg's&ggéc%?ged ab_o?/%i.ggulﬁg)le amounts §1€ lactate may vary, and_1 o
mispmistienarmoR aprjid fforf 9rtinipty cneine TRty Ream R SRR desding. The
aceatshinadedhe aveniipntpayhmaitheniead famppstiens, food 30
supplement compositions or pharmaceutical compositions. Apart from
polyfructose and GOS (and/or lactate) they may comprise additional
ingredicntbolindodbaamposiions aor ifdod su fplementicomprosittehdmown in
(hese.aneuldi, R0 foAfe 3 o RYSIlon AlbindGs SR RIRI S 009 1REand
to fiquid, s |(§ OFSGmI-SOhd letetic compositions, especially WO

20bs /angurerg thwgcfobsionas Py Dokl feotrEBEitsoaRsHective amount of

15 (quaiiff&@{@&e&ﬂsr@bsvmg RERObT eslike el gitnnnl RuyriBnbaatalke anfoasbws

supplement compositions. FaQd_supple t compasitions do not . "
coPICRER R P TRy B 0 oS e diRlgent nfants or
Suppiecosiain camposiiibnas areinogepreferce dernifouintentraaprpisot oegarding
foogl supplements, fo 0 t .
e e e, compris
enterally, miksfareisiy 6FaIRY SEoE| @msfﬁamﬂfé%%ﬁﬁrg‘e carbohydrates and

70  minerals in recommended daily amounts and may be powders, liquid concentrates or

ready-to-feed compositions.

Administration of the modified infant or follow-on formula results in a large intestinal

environment which resembles that of breast-fed infants,‘ as can be determined by

25  analyses of faecal pH, bacterial composition, SCFA production and profiles, gas

production, etc. When the composition is a drink, preferably the volume (comprising
the daily effective dose) consumed or administered on a daily basis is in the range of
about 100 to 1500ml, more preferably about 450 to 1000 ml per day. When the formula

is a solid preferably the amount (comprising the daily effective dose) consumed or

30  administered on a daily basis is in the range of about 15 to 220 g/day, preferably about

70 to 150 g/day of formula powder.
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food supplement compositions are particularly suited for non- or partially
breast fed infants. Also, the composition may be benef|C|
WO hAnE i their adaptation period to solid food or infants c%%%%@@ﬁg
breast to bottle feeding. The 10 compo%ktlon may also be part of a human
milk fortifier supplement. In one embodifrient the composition is an infant
(0 fﬁi@\/\bﬁﬂ:ﬁ@mﬂd&aﬁ‘ @@Skmmnyfmeoaet respeciadiy abuesctibed igday,
REEERPERN SRS I PRI A A3 phe @R 16 BRI UBout
areor, Ut ma Beé todi comprise an eftective amount of
poBArgiéryse and GOS. The infant or follow-on formula may be based on
milk (cows milk, goats milk, etc.), infant milk formula (IMF) or soy for
lactose intolerant infants or may contain amlno aC|ds as a nitrogen sourc
SRR TG PN FRETROFRRMR GoSTaHgS &t His é‘z?%arﬁ%aﬁ ty
ayipRie m{arw&iﬂmﬁenfgrmcﬁm @ﬂmmﬂsQAtlmjsm rBitk Phokkin,dr, DYE,

tein b bl h t
e ny‘?feaﬁsr(ﬁ)el allj‘a i (%%gpne E)%axqfa %ﬁ:ﬁgﬁgﬁg moﬁésmﬁbres

S an e pow ers centratés or

rm@t;fetmute grroamplotiuins. m@amm,am BretHiken dlitaatinfugk @ proteins,
folloy-on.forgpia restlihiadarog. teatinakinpVitarpe Rt WIChhon-digestible

resembles that of breast-fed infants, as_can be determined by 25

R B8P oSSR TEPRDELESN) SEFUE BREIL D ERYS amounts
hmqfﬁheia %&m@uﬁ@ﬂxgﬁ]&mbww:ﬁmwm i ahefkink npréderabty soy
the volu om I’I.S e qal eclive Se ume

aaﬂlﬁﬁ:ilg%g?ggp €8, L8 % oelf g ose am;sj C}l r)n ecﬁ]%cls&) %gﬁlg%losoa_u,bie and

baS|s is |n the range of '
mbgespbe:rea:abk;ha@@mmﬁ@ t@se.l_()@Onfﬁrpelmﬂa‘,TmWh@n foreennmnita migligdextin,

sqlid RrefRrabl the AmeuRhiGemP s he-daivefferlNe dSisaccharides or

consumed or 30 administered on a daily basis is in the range of about 15

topEnrgroksEesfe IS mRSSIROY 619 59 GRIAPFSE IFLIAREV e cdents and
2Q95{d:104:28 RGTYNEZORG 10003 2ulioh, dﬁdyxeﬁgcgtaﬁ}daﬁﬁms@ GSeeindose

polyfructose ranges from about 1 ta 30 da eferagéé‘ about 2 tg .
%78%‘37?8? ﬁﬁ%@imﬁﬁ%ﬂ?‘e@fa Fy or aaAﬂItslégrc{)i)]!rﬁ1 a 818/(% sivm

mebmf@@@@@plékanfb@mmﬂﬁmaccwdﬁ&g}t@tmmmewa@n rﬂawoiytes,
ac&’s@ﬁ%' ané: %}PEQ&‘&E!} SLAGHVEIredienifsuah aNHamITHA sRleteners,

ﬁavonngs, colorants emu151ﬁers and stabilisers (such as soy lecithin, citric acid, esters
of mono- or di-glycerides), preservatives, binders, fragrances, and the like.

Lipids suitable for the compositions, especially for infant food or food supplements, are
milk fats, plant lipids, such as canola oil, safflower oil, sunflower oil, olive oil, marine
oils, etc. or fractions or mixtures thereof comprising ‘ suitable fatty acids
(polyunsaturated and/or saturated).

Proteins suitable for the compositions especially for infant food or food supplements,
include casein, whey, condensed skimmed milk, soy, beef, collagen, corn and other
piant proteins or hydrolysed proteins, free amino acids, etc. Preferably proteins
comprised in infant food or food suppiement compositions are extensively hydrolysed
and/or partially hydrolysed to reduce the risk of allergies. The infant food compositions
according to the invention preferably comprise all vitamins and minerals essential in
the daily or weekly diet in nutritionally significant amounts, such as minimal

recommended daily amounts.
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K, etc.), probiotics (e.g. bifidobacteria, lactobacilli, etc.), other prebiotics,
fibres, lactoferrin, inununoglobulins, nucleotides, and the like. Nutrients
waunlsagaqeeteins, lipids and other carbohydrates (e.g. digeStiBRL20¢5/000372
carbohydrates, non-digestible 10 carbohydrates, soluble or insoluble
carbohydrates) may be present in variougzamounts. Typical in-soluble
non-digestible carbohydrates present in infant nutrition are soy
polysaccharides, resistant starch, cellulose and hemicellulose. Typical
stiubiecd e folig astiilereat botmpdsittes foayuaedi minfarmpotitient derdade on the
example, maltodextrn. | I t SEae,
Oﬁ]ams o (e s})nr%% i &céggi%l;gli A0S Bod¥ 150581 MT%%{%H’EB@, : n, or

er mono- acchari mixtures thereof.”The composition
| nraalscedmrcereingr sHeloava frrmenttdeisnarodupldrsiuding b woylimited
gl4Cash. 1965058, SUCERRR PaRNIEinflCBugeitiRSeSanCellpsations may be
derivatives, magnesium stearate, stearic acid, sodjum saccharin,ftal o
R S SRB AR RREh TR Th R ) LB o
wakdrEeciroles, assentikl fved norfeeddestia Camimnbaictbisetragmbie may be
el nts, minerals, fibr eners, 20 flavorings, colorants, emulsifiers
a eﬁs’%%ﬁ%’e% ;ﬂa.aéﬁsaag%éo&ﬂﬁe%fhin, citric acid, esters of mono- or
di-glycerides), preservatives, binders, fragrances, and the like. Lipids
S%@@'ﬁ»&@@%&@mﬁ%ﬂm,mﬁ% cisant fRogoidegdion may be used
supplements, are milk fats, plant lipids, such as canola qil, safflower oil, .
SUPSH@Y BIFHRRSTEIERIAF AP Tatoh S iRt BEHABRL O cither

cosaprisiiegRLkablegiatiyiaridmal pgisikmn satdiatedtaiha/or satuditgdysed in a

Proteins suitable for the co itions especial rinf L
I R oD Ui SRt Wi b 0B i i
cotiatizerts, chkelnrid citusloplaasiriteniodr parblemsSed pi EMTDIfe & ayRRIomS

15 acids, Sltd ke AR RIS InS sepRtae du-HYARE fr0d Ot dntestine, such as

supplement compositions are extensively hydrolysed 30 and/or partia
y EPBRABBOR RSB RSkt Sy oA P f&&%ﬁ&%ﬁ?&n@ﬂ 1BS
acesy dngredhedinvastiaibprefehalynspmsitdacvall it inins esndlishheralhealthy

essential in .the daily or weekly diet jn n tritl nally,signifi %;& ynts,
o P S S T S 6 200 IO
PCT/NL2005/000372 22 The food or food supplement composition may

20 alSg, I0NG, 65RAdIMED LS NAHE A Siministered prophylactically, to support the

development of a healthy microflora and/or healthy large intestinal environment. A
“healthy large intestinal environment™ refers to a2 normal intestinal physioclogy and
activity, especially normal absorption of nutrient, water, resistance of the mucosa to

pathogen attachment, colonisation and infection, etc. as can be determined by faecal

25 . analysis and gas production. Especially, an optimal physiology and activity is referred

to. Any suboptimal functioning of the large intestine results in symptoms as described
and can be determined by faecal apalysis and/or gas production. Intestinal diseases or

disorders resulting from a suboptimal functioning are included herein.

30  Pharmaceutical compositions for the ireatment or prophylaxis of intestinal disorders or

symptoms of suboptimal intestinal functioning, such as IBD, colitis, IBS and/or
increased barrier integrity may comprise additional biologically active ingredients, such
as drugs, biologically active proteins or peptides, probictics, and others. The



basis of (i.e. starting from or comprising) a food base. It may, for example,
based on, or comprises, a dairy product, such as a fermented dair
WA uding but not limited 5 to milk, yoghurt, a yoghaﬁ%@ésﬂjﬂﬁ?zz
or buttemlilk. Such compositions may be prepared in a manner known per
se, e.g. by adding an effective amount oEpolyfructose and GOS or TOS

o Areabs faadat:foad:Pase: QthekiPedhRses:sisaliesiiiens Rephlamso to

bases, meat bases and the like. 10 The food or food supplement

cBHIPBELHFEl BB 8%he invention may be used either as a treatment

and/or prophylactically. This is to say that they may be either

agministered after gastrointestinal problems or qiiseases ye been f

d%%nS%%’B".ﬁ‘%?“%u 165%18 ' gfté"r’ﬁa |\7§f§/,06rilcﬁa 0 the oec :;gr%?ﬁa%e of such &s
5 syimptbradifosaianijle tablighdrivks p aterdess. iRely dordadispgn the method of

gasiginiesting RraRis MRl of £XamRle i R UBRINMS 4 DA ARIAEH MR uses

the disease or suboptimal functioning if the large intestine, such as
coraiabatiBirerfattian cuith e he RS cRisTB MR FlomrC asHaHRRE or small
Crafapsnd BardR Snaimepsavedsadaimistration of the composition will aid
in re-establishing a healthy large intestinal environment or prevent the
development of such symptoms. 20 In one embodiment the compositions

10 ark sdnfinibte cetbpiopinylaf tisaltyctdisupporovide dodiopdee theomhanufacture of
h%ﬂl;%ﬁ{{m [oflateb AR RE2VeIRP 1P BRIRELIHIRIRENY SrchRtioun
large Intestinal environment" refers to a’normal intestinal physiology and
o DS NSt R U B FRPON B AR S Brdlove:

mucosa to pathogen attachment, colonisation and infection, etc. as can

beﬁgt rmined by fagcal 25 analysis and gas production. Especially, -

op R IR GERF AR U R T RS, 0, “KEBBEER e b i0g =
15 of totyfargesintébiios raswtls sthepwinstotis asadtiscridfethcandadivhevill employ

gre%?%l‘ﬁ? dc&xéﬁﬁ&% analisia and/sgas R st NIEsiNRLIISEASESology,

[
ers resulting from a suboptimal functioning are iqcluded herein.

30VIREH aBETTE BRI B 5 SSRRNSETOF h S B HEHESS ¥ i railedon Sambrook
iNt@stiNakAO0IeTS) QoS0 Ve Ak st Do DHBYRLIbkE SiRal L NThiedingitiskcITold
as IBD, colitis, IBS and/or _increased.bayyier integrity,may.comprise
adéﬁ%?‘]ﬂ%%gi&ﬂ?%ﬁ\%‘?ﬁsgre ieh'tl::{}r gﬁc esag é';(&;as‘y Eig%sglc%llﬁ/t é%ti\(/leg%)
20 prafeinsnofpeptide sy phiidotits, BdogharerEne MudagosliSoeRd Remington's
PCHINERO0R/0P03(51c88 Mack Publishing Company, Philadelphia, Pa., 17th ed.
(1985), Microbiology: A Laboratory Meanual (6th Edition) by James Cappuccino,
Laboratory Methods in Food Microbiology (3™ edition) by W. Harrigan (Author)

Academic Press, all incorporated herein by reference.

Figure Lepends

Figure 1

Formation of acetate, propionate and butyrate after 48 h in vitro fermentation of TOS,
Inulin, a mixture of TOS/Inutin  9/1 and a mixture of oligofructose and inulin /1 by

30  fresh faeces obtained from babies.

Figure 2

Relative amounts of acetate, propionate and butyrate formed after 48 h in vifro
fermentation of TOS, Inulin, a mixture of TOS/Inulin  9/1 and a mixture of
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embodiments described for food or food supplement compositions apply
also to pharmaceutical compositions. The compositions according to the
invention may be in any dosage form, such as 5 liquid, 50“9%5&{%3%90372

ministration.
Administration to a subject is preferably oral, although for some uses
rectal or tube feeding (with a tube directlﬁdentering the stomach,

dypgerssorsmalliintestine msiafgadn@stine) Ma bebsuitThtesu of iscetate
further embodiment of the ipventjon to provide a methaqd for t

B AR P BB O B ST L ¢ e s
syiigueigically effective amount of GOS (or TOS) and polyfructose to a
suitable.compositio , AS; b THeTOROWIRGNOR-INILRY of
Eﬁgﬁpﬁigdg?sc%ée t %éggngrzﬂ%?:ggffge&%% Qéécﬁ)jg gr}fj i@5§i:)olyfructose. i °
UAIeSEnstine® bandravisitreob elisrivsroas ikl aslisn (hie iy jpeces obtained

stapdadanverticralmethad sehpaoiatwas kitlegytopharmaaatag)iotal SCFA
immunology, virologyﬁ@ég]robiology or biochemistry. Such techniques are

dSENEL e AT GoRPFhd Russell (2001) Molecular Cloning: A
Latigigda@ry Manual, Third Edition, Cold Spring Harbor Laboratory Press,

0. YO fﬂg&&@%&%&@g&gﬁ@)ﬁsﬁ&nﬁ&%ﬁm@ W RPN molar

Molecular Biology, Current Protocals, USA and Remington's
PHasmbeelaicaliSénces, Mack Publishing Company, Philadelphia, Pa.,

174,66 461988 oRiI0Iogy: AdabanateryMsceal fGifukiianjabite on muc-
James Cappuccing, Laboratory Vﬁ%{h ds.info

C?m 2 Mickobi 2 ﬁ ¢ increase
ed%i%‘fﬂ“l‘ﬁ‘w.‘%ﬁ@hg@%%?f" SdBrie BReE f“?llslr?&’)rp%rél?ted erein
by siefarancan? SCigutiregend$. Fihand ¢ Rivilatiothiefingetatsally significant.
propionate. and.butyrate aft in viteg ge I nu)i "
mi%? réeo%rggrﬁ#uﬁ%éﬁ aa’n%ﬁgz?lmggt%?g 0 éllﬂﬂgﬁ%ﬁ@gﬁ gm%i@r\%rlltﬂ{r}%ﬁt@o the

30shenshrkse RBHAne PHEM IS Midelrdb8reikti & din SHIAS RFs How e
aceiale, pionienate andduiyrai@o, fosmashaftey 49 saritiddermaatationM L-
O e U 8 T Ure O e T i oncs SPB AP F50 and 500 v SCFA
mixture and 250 pM L-lactate is statistically significant (P<0.05)
Figure 5
Effects of sodium acetate and sodium L-lactate on the spontaneous contraction in the
distal and proximal part of the colon. The blanc (set to a tension of 1 g) is 0%. The
tension after addition of 40 mM KCl was setto 100%.

Examples
Example |

In vitro fermentation studies show synergistic effects on fermentation patterns

1.1 Materials and methods

Microorganisms

Microorganisms were obtained from fresh faeces from bottie fed babies. Fresh faecal
material from babies ranging 1 to 4 month of age was pooled and put into preservative

medium within 2 h.



WO 2005/110121 PCTINL2005/000372 24 oligofructose and inulin 1/1 by

fresh faeces obtained from babies. The sum of acetate plus propionate

wvsoosiiynase formed was set at 100 % for each of the fibre tasted.2detgasz 72

3 Formation of gas after 48 h in vitro fermentation of TOS, Inulin, a

mixture of 5 TOS/Inulin 9/1 and a mixture;gf oligofructose and inulin 1/1

by fresh faeces obtained from babies. The amount of gas formed (ml was

relGRMPRSIODSIIIBSIRS | total SCFA formed (in mmol per g fibre) Figure 4

Effectsaisrivtuethal SEfiétitactdaiB/prbpndtethuramliBGsraiiorofioc Domo

90/5/5 gn la asis) angd. of,l - jgure 4A: E .

o SRRl hE tne B ARy B R e S el ina

a QO 8atioo inulimireligniGriesa end anylshauxtive BEM/TiveWidrbigs corone
5 | apgAdhafsEA mixture and 0.5, 1 and 4 mM L-lactate is statistically

significant. Figure 4B: Effect of 0, 50, 100, 250 and 500 sM SCFA mixture

or Medisate on the 15 spontaneous PGE1 and PGE2 response in CCDI8
celldpain) &Bviairhass shewnihe Boffddedhpionteaser Gf PHE aisl00y25Q.5 g/l

and 500 ItM FA mi e and 100 - lac is statistically significant.

e B pe B A T L o ATE IR SRIE 005

-l gliatieSutidR A5 sighittash@2e05)#) s 5V EHRR P fbdighn CaCl
10 2CqfatE AN dieReiUnlo aEie S, AN S IPRRLARBAILS GeRIARIORIR themdiftah and

and proximal part of the colon. The blanc (set to a tension of 1 g) is 0%.
TheEsH PRk PARERGh 16 40 mM KCI was set to 100%. Examples 25

Example 1 in vitro fermentation studies show synergistic effects on
fermeptation tterH% teri %#\A'ro q,{'s SIV%%

: : ; X > : 04.7H20,
Mlﬁ%ﬁ%ﬁ%ﬁ%ﬂzﬁé@é o) é%%ﬁr%%;g??és aec3eq§S r%yfh%ao Ie?e%ﬁ babies’ TH:
Fre8h fdbcBhCl 0.228 g/l, FeS0,.7H,0 0.005 g/l pH was adjusted to 6.3 + 0.1 with

15  K3HPO, or NaHCO;. 500ml Scott bottles were filled with the medium and sterilised for
15 minutes at 121°C.

Preservative medium: Buffered peptone 20.0 g/, L-Cysteine-HCI 0.5 g/l, Sodium
thioglycollate 0.5 g/l, resazurine tablet 1 per litre. pH was adjusted to 6.7 = 0.1 with 1
20 M NaOH or HCL The medium was boiled in microwave. 30 ml serum bottles were

filled with 25 m! medium and sterilised for 15 minuies at 121°C.

The fresh facces were mixed with the preservative medium. Fresh faeces can be
preserved in this form for several hours at 4°C.

25
Faecal suspension: The preserved solution of faeces was centrifuged at 13,000 rpm for
15 minutes. The supernatant was removed and the facces was mixed with the McBain

& Mac Farlane medium in a weight ratio of 1:5.

30  Fermentation
3.0 ml of the faecal suspension were combined with 85 mg glucose or prebiotic or with
no addition (blanc) in a bottle and mix thoroughly. A t=0 sample was withdrawn (0.5
mi). 2.5 m! of the resulting suspension was brought in a dialysis tube in a 60 mi bottle



material from babies ranging | to 4 month of age was pooled and put into
preservative medium within 2 h. WO 2005/110121 PCTINL2005/000372
Compositions/Substrate As substrate either prebiotics (
ﬁl%%ﬁﬁé/lvgna}GOS Borculo Domo Ingredients, The NetherI-I;%d'? 5“1%(?5 e
inulin (raftllinHP from Orafti, Belgium)mixture in a 9/1 (w/w) ratio; inulin;
oligofructose and inulin mixture in a 1/1 (whw) ratio, or none 5 (blanc) was
usgdediaiasoMaBaithS b iaeEh HadRumeTiaboBe ffercd eptodbandierthiied at

a/ yate ract25 ucin (bru 0
éys é%e E}t E1%° g, %”e@%m% gdé ﬁ%%@gﬁl—éoﬁ/ Sq% gﬂ/% 315%%8%5 o
0.2 pﬂﬂa@m&mdvmmg@‘i@r@g% @at4® hnyrs pEiggmediately put it on
FeR04. &E@Q&&%&{! 500 nil Scott bottles were filled with the medium
and sterilised for 15 minutes at 121C. Buffered medium: K2HPO4.3H20
526 g/l, NaHCO3 0.2 gll, NaCl 4.5 g/l, MgS04.71-120, 0.5 g/l, CaC12

0.288 Ghlinhea Qi $26:0c00h Wiy ptidyasddditsted to 6.3 0.1 with 15
K2HPQ4 or 3.500m tt,hottles were filled with the medium and
StePie W%%Sﬁ? v eé% E’qo flim

tesy resarvative medium: Buffered peptone
20.0 gll, L-Cysteine-HCI 0.5 g/l, Sodium thioglycollate 0.5 g/l, resazurine

tab@&l&&%g&]gg was adjusted to 6.7 t 0.1 with 1 20 M NaOH or HCI.

Th&medium was boiled in microwave. 30 ml serum bottles were filled

10Witkh a4 ERY e raRscRrToniass iisidead s ofr e PgmbRetls was
WeEﬁea&iﬁg&i w;a t%’@ preservativemEditiindsasifianae Seanbeic, Gemany) by
preserved in this form everal hours.at.4C. 25 Faecal su T
pre¥giag & WSW%QE‘B]ZSWV’V%& crt:}gn uéhe fé%g(?%tg §§r el? whildravea
minftess fFive thefendapact wa@mmmahumaammmm%@rm volume
theMgBain, %%%&ﬁ@{)@m&m%&é%&@wmm&e&&ééteaqm blane.

Fermenta 10
15

1.2 Results
In vitro fermentation was carried out using the following samples:
1.) 85mg TOS (from VivinalGOS, Borculo Domo Ingredients, The Netherlands)
2.) 85 mg inulin (RaftilinHP, from Orafti, Belgium)
20 3.) 85 mg TOS/inulin with a ratio of TOS/inulin of 9/1 (w/w) and
4.) 85 mg OF (raftiloseP95, from Orafti, Belgium)/inulin (raftilinHP) in a ratio of
OF/inulin of 1/1 (w/w).

Tbtal amount of SCFA produced
25  Results are shown in Figure 1. Figure 1 shows that the mixture of TOS/Inulin resulted

in a significantly higher amount of SCFA per g fibre than the single components, but
also higher than the mixture of oligofructose (OF) and inulin. Also tested were 85 mg
TOS/inuline in a ratio of 1/1 (data not shown), which also provided a synergistic effect.

30  L- and D-lactate production
L-and D-lactate could only be determined at t=3. Table 1 shows the metabolic end

products formed at that time point.



3.0 ml of the faecal suspension were combined with 85 mg glucose or

prebiotic or with no addition (blanc) in a bottle and mix thoroughly. A t--0
veanmpia was withdrawn (0.5 nil). 2.5 ml of the resulting suspeRsKARWESa372

brought in a dialysis tube in a 60 ml bottle WO 2005/110121

PCT/NL2005/000372 26 filled with 60 mhkaf the buffered medium. The

boitle was closed well and incubated at 75. Samples were taken from

th [

Wisilysis 5PN NP RGN HEmANRsi S Bisweiored lietyitn ipurs i vitro

hyfeaskenmiorsyringe after 3, 24, and 48 hours and immediately put it on

|ICE& 10 op-T€ aton: [Jete atonortne-sno 8 atty-acict
lactate See Example 2. Values were corrected for blanc. Gas
determination TF#eE=3, FXORICHAY =48R Eas prdsdefeth the hdlipctate
5 spage of the 6 bottlegvas measuged by a gas pressure meteg g3
(Druckmessumformer, Econtronic, Germany) by stinging a hypodermic 6
mi% thge throﬁgh the rubber cap of fhe bottle and’dithdrawal oiﬂé}gs
frond ¥Mimieadsfpdte by this syringe uritil the gas presgure was 0 a4 The
o) N the syringe was the volume, of gas formed. .VValues wer,
co%ﬁgﬁor bI%y'f]ﬂep. 15 12.62's Results In%itro fermentggygn was carri(ggzout
using the following samples: 1.) 85mg TOS (from VivinalGOS, Borculo

10 Domauingredients. Tha.Netherandst 120800 Bl niR 9B /nutin
Oratti, Belgium) 20 3.) 85 mg TOS/inulin with a ratio of TOS/inulin of 9/1
(WATPEHEA) 15 HRlOFORRTNE BOS, TIPS CBERGTERpAGIIKure with OF
(raftilinhify e yatenels ORdingBeéd bh (st heiRiandmeiv L 9D Sladtfe is higher
prod%cep?%lzxé sults are shown in Figure 1. Figure 1 shows that the
milti?& o A *e&ulted in a significantly higher amount of SCFA
per g fibre than the single components, but also higher than the mixture

15 of aligefructose (Of)eaRpd, inulin. Also tested were 85 mg

Figure 2 shows the pattern of fermentation products after 48 h. The mixture of

TOS/inulin shows a significantly higher percentage of acetate than the single
components, which is also higher than for the mixture of oligofructose (OF) and Inulin.
Faeces of breast fed babies show a high percentage of acetate, so the mixture of

20 TOS/Inulin results in a pattern of fermentation products which most resembles that of
breast fed babies.

Gas formation

Results are shown in Figure 3. Regarding the formation of gas, TOS and the mixture
25  TOS/Inulin form the lowest amount of gas per mimol SCFA formed. Inulin and the

mixture of OF/inulin show a much higher amount of gas formation. Per mmol SCFA

formed the amount of gas is lowest in the TOS/inulin mixture.

Kinetics of SCFA formation

30 Table 2 shows the kinetics of SCFA formation. The combination of TOS/inulin still
shows a high SCFA formation between 24 and 48 h, indicating that in the distal part of
the colon still SCFA is formed and having a beneficial effect on the colon permeability,

mucus formation and anti-pathogenic effects etc. Also in the first 3 h the highest
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TOS/inuline in a ratio of 1/1 (data not shown), which also provided a
synergistic effect. 30 L- and D-lactate production L-and D-lactate could

0be determined at t=3. Table 1 shows the metabolic endB(g@(%%S 00372
‘?"? Qe 4P1Rhat time point. WO 2005/110121  PCT/NL2005/

Table 1 - metabolic end-products (mmol/ |bre) formed after 3 hours in

vitro fermentation Acetate Propionate Butyrate L-lactate D-lactate 5 TOS
0.2 BfISP A3 Mtitisd) 3 B tho0B00itH @SAauhilD ARG hdriies{data not
OF InuI Xb 0,0.0 0.04,0.02 ]L%) i istic hi g}%gg&f £
lad ate ? %n?oﬁat St ure g{g@?ﬁt it A?OQ 8{1 é‘l canse @

28HE e mix in compared to the single
cotmpaonipateeE@R sfiektnulin. Compared to the mixture with OF and Inulin

the percentage lactate (based on total acids) and ratio L-/D- lactate is
gg er in the TOS/Inulin mixture. 15 Relative amounts of SCFA Figure 2

abletid<satier ot R AoAmRoR SRR REArtel BBt oS flkture of
S/inulin Shows a >|gﬂt3(iﬁtaﬂ%hﬂmhﬁ§)percentage of acetate than the
single coOmponen HS; which-+is-alse |||9|| FH for-the-mixta
oli EFE’UH%%e (OF) awg? fn. Faeces df bfeast fed babies %%tﬁa fgthh
p mtage of acetate(}.3® the mixture o Z(SEOS/InuIin resulﬁslﬁt a pattern
) genan |Jluu etswhich-most le\ '
Gaﬁl‘%orma’fnon Resul ga(r)e shown jn Figu
gauli@BRind the mid@fie 25 TOS/Inuli Bimt of gas
PELERI R &F A formgdmutirTand the pisgire of UI—/Inullﬁ gew a much
h WI’ amount of gas formation. Per mmol SCEA. form

ga®lilisekustase TOS/inulin mixture. Kinetics of SCFA formation

Example 2
Clinical study with TOS/Inulin: A relative increase of acetate and relative decrease of

hutyrate is not correlated with an increase of Bifidobacteria. TOS and Inulin have a

synergistic effect,

2.1 Materials and methods

63 pregnant woman who had decided to breast-feed and 57 who chose not to, were
recruited during their last trimester of pregnancy. Infants with normal birth weight, no
congenital abnormality, congenital disease or gastrointestinal disease were enrolled
within 3 days after delivery. The study was approved by the ethical committee of the
Medical Center, St. Radboud, Nijmegen, The Netherlands. Written informed consent
was obtained from the parents before enrolment in the study.

Infants of mothers who had decided not to breast-feed, were randomly and double
blindly allocated to one of two formula groups (OSF, SF). The standard formula group
(SF; n=19 received a regular, non-supplemented infant formula (Nutrilon 1, Nutricia,
The Netherlands). The main compositional data of the standard formula at standard
dilution of 131 g/l are given in Table 3. The prebiotic formula group (OSF; n=19)
received the same standard infant formula supplemented with a mixture of 6 g/l
transgalacto-oligosaccharides (TOS; Vivinal GOS, Borculo Domo Ingredients, Zwolle,
The Netherlands) and inulin (PF; RaftilineHP, Orafti active food ingredient, Tienen,



10

15

30 Table 2 shows the kinetics of SCFA formation. The combination of
TOS/inulin still shows a high SCFA formation between 24 and 48 h,
wesigaingithat in the distal part of the colon still SCFA is foppes@ngs/ o3
having a beneficial effect on the colon permeability, mucus formation and
anti-pathogenic effects etc. Also in the firgg 3 h the highest WO
2005/110121 PCTINL2005/000372 28 amount of SCFA is formed, as is
tHgelER ) Her FRRPHETS RIMISIRGS S HARIaddbta instinspslyiycroselst e study

fefanpmtationatdh aaginmingiehtnBCalaR isPbinNRAiRRco/Redatigedab Hieast

tipathogenic effects. 5 Table 2: kietics of SCFA formati |

R ALy TH TR BF OB B ST HA e
24ufBons! Q3G ADBBEDILRt FOB/mrolind-R G-40idat P trelstfirrditiy their
5 B 3e0efRa U P @ Bt e S UORIUAIRE Sy ESAMBIE the

study with TOS/Inulin A relative Increase of acetate and relative

dewrebre o vopsed tfraratie HBE cHrERERitHsE Nt rerapapng the amount of
BifidrbasdandiPwidndd rdindiavesa isiRergistic effect. 2.1 Materials and
methods 63 pregnant woman who had decided to breast-feed and 57 who
chose not to, were 15 recruited during their last trimester of pregnancy.
Infabis Willemposiadbofihwstigldard dommdgeaitéitrabnormality, congenital

ISeass O gastrointestinal-gisgase were tred—within-3-daysafter
de |veE\/. The study was a&proved by thelethical committee of the. Medical
C&miainSt. Radboud, Nijmeden, The Nethiflands. Written informed
C@&@ﬂ{,&g@f@@&ained frof the parents gl enrolmentin the study. 20
Infants of mothers who haf decided not to breast-feed, were randomly
dritfdouble blindly allocated to one of twp*fdrmula groups (OSF, SF). The
stapdAAtIHAsagroup | g 75
Lactose g 75
Minerals
Caleium mg 540
Phosphorus mg 270
Magnesium mg 56
Sodium mg 190
| Potassium mg 680
Chioride mg 430
Iron mg 5
Zinc mg 5
Questionnaires

Demographic, clinical and anthropometrical data of the mother are collected prior to
delivery. Information on delivery was obtained from the mothers at day 5 after
delivery. Information of the infants’ food intake, formula iolerance, stool
characteristics, health and anthropomefrics was obtained from questionnaires at

postnatal day 5, 10, 28 and once every 4 weeks thereafier until the end of the study.
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(SF;_n_:19 received a regular, non-supplemented infant formula (Nutrilon I,
Nutricia, The Netherlands). The main compositional data of the standard
formula at standard dilution of 131 g/1 are given in Table 3 ioti
W&‘rﬁ%ﬁﬁ‘@?&hp (QSF; n:_19) 25 received the same standard%gglﬁﬁé@?%u §72
supplem_e_nted with a mixture of 6 g/1 transgalacto-oligosaccharides
(TOS; VlVlnaI GOS, Borculo Domo Ingreéfénts, Zwolle, The Netherlands)
anddaulin:{FEs RaftilineHP, Orafti active food ingredient, Tienen, WO
2005/110121 PCT/NL2005/000372 . 29, Belgjum). The mijxtur, rige
oIS 1 (S RO P S o T e o a2
libitidrorde EneriHevaitidytipecidutr Mberersph ovdesclelen foobr destispe ayspan as

stimulated i ”ﬁ%{g‘é{?ﬁﬂr%%ﬁ%@?e%diH%Qé&QP%H&&Q}ﬁ&%M&eL%WMeM the

were supporte a lactation consultant \évhen needed. At termination qf ,
brifatertradm pudehiaah immetivalved ong 6 Rioteratiae apdy tgeugd in 2
w%%iggggglb% euURtREERS yuRaevefigirused formula tins during each
visit a_md comparing the amount of consumed formula with the recorded

food intake. Table 3: Composition of the standard formula per litre Energy
kcpidpRtiboibine in'whey ratio 40/60 Fatg 35 Total

CRR NS Bfion 2935 1 2N BRHRY P840 i RRSPRS Wiuted
mg agnesium mg odium mg 190 Potassium mg 680 Chloride
md %30 MoMithepg homogenised for 10 minutes using a stomacher (IUL Instruments,

Barcelona, Spain). 350 ul homogenised faeces was mixed with 200 ul 5% (v/v) formic
acid, 100 pl 125 gl 2-ethylbutyric acid (Sigma-Aldrich, Zwijindrecht, The
Netherlands) and 350 ul MilliQ. The samples were centrifuged for 5 minutes at 14,000
tpm to remove large particles and the supernatant was stored at -20°C. For the FISH
analysis and lactic acid measurements, the samples were thawed in ice water, diluted
10x (w/v} in phosphate buffered saline, pH 7.4 (PBS) and homogenized for 10 minutes

using a stomacher. The homogenised facces were stored at —20°C.

Fluorescence in situ hybridisation

FISH analysis was performed as described (Langendijk e al, 1995, Appl. Environ.
Microbiol. 61:3069-3075.) with some slight modifications. Paraformaldehyde fixed
samples were applied to gelatin coated glass slides (PTFE coated B-wells [1 cm2/well}
object slides, CBN labsuppliers, Drachten, The Netherlands) and air-dried. The dried
samples were dehydrated in 96% ethanol for 10 minutes. Hybridisation buffer (20 mm
Tris-HCL, 0.9 M NaCl, 0.1% SDS [pH 7.1[) wit 10 ng/l Cy3 Labeled Bifidobacterium
specific probe Bifl64mod (5’-CAT CCG GYA TTA CCA CCC), was preheated and
added to the dried samples. Bif 164 mod is modified version of probe S-G-Bif-2-0164-
a-A-18 ((Langendijk et al, 1995, Appl. Environ. Microbiol. 61:3069-3075.). The slides
were incubated overnight in a dark moist chamber at 50°C. After hybridisation the
slides were washed for 30 minutes in 50 m! preheated washing buffer (20 mM Tris-
HCL, 0.9 M NaCl [pH 7.2]) and briefly rinsed in MilliQ. For staining all bacteria, the
samples were incubated with 0.25 ng/l 4,6-diamidino-2-phenylindole (DAPI} in PBS

for 5 minutes at room temperature. After DAPI staining the slides were briefly rinsed in
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delivery. Information of the infants' food intake, formula tolerance, stool 15
characteristics, health and anthropometrigs was obtained from
questionnajres at postnatal day 5, 10, 28 and once every 4 weeks

tHUie SRR TRRERE Otithe EEHSPIRD DSE depbomtories, "HiefRgame, ca,
PC.ENMN)200%0R3AitBa coaaskb Stneplbd:P waataweesiatiyethity tafl @sing an
faecal sam from their infants, at postnatal day 5, 10, 28

P oD BTG <P e PR TR, At e TGS e

sédnabgsipdssibfidiragtiafSyattnrs, Gotedidd instar deamarnthiddesnearainge of
Labesipebils heS é&ﬂﬂi@r@&d%&é&%@&ewﬂﬁ&ﬂfﬁi@yﬁ -2RGoyNehosen
e

parent and transported in a portable freezer to aboratory by the .
inFASHRERBIS. PuiRition e RASERRIRS: SF PR TR ves
Sadtémingtoty ohilkngalnpleis wits thbwed fliteawater Wiy tehroht: Techivlogy
MilliQ a ogeni for 10 minutes usi omacher.(lUL
Insﬁ%’men‘%{%a%%%feﬁrg% éﬁgigr)i)coélg 1§ horﬁgg‘a{i%%t aelf:meg‘ V\?ag %’:’ix%1 pr st
wikh1 200, bgonte/Vidawiigy Aiditieberd. 125 4/1 2-ethylbutyric acid
(Sigma-Aldrich, Zwijndrecht, The Netherlands) and 350 | MilliQ. The
samples were centrifuged for 5 minutes at 14,000 rpm to remove large
parfietesiaidain acis At was stored at -20C. For the FISH 15
anepysisan daeti eacidcmeastremertsidhpropimple s wengithdveeshinricend n-
water, diluted 1 Ox (wly).in phosphate buffered saline,.pH 7.4 (PBS) an
RSBt R B e R e RO Stop 00
fa€¥esandre. sipbuia€:aGCURN Yo jespiprsd ivitite Apmédmasisiondemger. 0.5 ul

ANGHYES %l@%@%ﬁ@t@? deseibad hAROSRMAICIWA2OB ARPES mm, film

Environ. Microbiol. 61:3069-3075.) with some slight modifications. .
pahirkARiddRyHR RestksSplés Rerasiisphelis Betiricogasd yfape). After
slisigectRAbEkOaine8-helsdl omPhembll to 160°C at a speed of 16 °C/min, followed

by heating to 220°C at a speed of 20 °C/min and finally maintained at a temperature of

220°C for 1.5 minutes. The temperature of the injector and detector was 200°C. 2-
cthylbytyric acid was used as an internal standard.

Lactaie analysisg

Homogenised faeces was thawed on ice and centrifuged for 5 minutes ant 14,000 rpm
100 ul supernatant was heated for 10 minutes at 100°C to inactivate all enzymes.
Lactate was determined enzymatically, using a L-lactate acid detection kit with D- and
L -lactate-dehydrogenase (Boehringer Mannheim, Mannheim, Germany). Lactate was

only determined in those faecal samples which were large enough.

pH analysis

After storage at —20°C, faecal samples were thawed and the pH was directly measured
in the facces at room temperature using a Handylab pH meter (Scott Glas, Mainz,
Genmany) equipped with an Inlab 423 pH electrode (Mettler-Toledo, Columbo, U.8.A.)
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object slides, CBN labsuppliers, Drachten, The Netherlands) and air-dried.
The dried samples were dehydrated in 96% ethanol for 10 minutes.
Hybridisation buffer (20 mm 25 Tris-HCI, 0.9 M NacCl, 0.1% SDS [pH 7.1

Wﬁ ?ﬂﬁsﬁg}ﬂl@y:% Labeled Bifidobacterium specific probe Bifle4moc %’58% 72
CCG GYA TTA CCA CCCQC), was preheated and added to the dried

samples. Bif 164 mod is modified versior’of probe S-G-Bif-a-0164- a-A-18
((lnoensyiiset al, 1995, Appl. Environ. N icrobiol. 61:3069-3075.). The
slides were incubated overnjght in a dark moist ber.at 50C. After
1 o ST S A i b R A B onre (L fertpee
wasHifiltheterie2 DetmiobT e MEHvend Raokpidau@) pad disrighpdars dermula
in %ﬂaﬁ&ﬁ%@w 0%l Jpagiarias tiﬂf‘an?@ﬁ_éplgx% FollgaatReualh Bedfise of
ng/l 4*,6-diamidino-2-phen I!ndole (DAPI) in PBS for 5 minutes at room

te m}o@?@ﬁﬁﬁé.%ﬁé?%ﬁﬁ@éﬁﬁiﬂ’@ fRenstiassonRte e AR Qiptrglpeiated were
2002114842 1R Gy L 20RASAGHRag2 1SV Qvetiied, IOy Riacusdthfor statistical

Vectashield, (Vector Labgratories, Burlin CA, U.S.A.) and govered.

TR TN SR S ey <L (o] S Ehon of
Olyim Wmﬁbﬂu@rememmapgmamomwme pH, relative
ang{ymt%%tgvg@rj& (GRANRIR 3 gewrabll ﬁﬁ@?ﬁlﬂ@%ﬁ%%t@%i e using

Germany). The percentage of 5 bifidobacteria per sample was determined

by asalysipiy ZirRanda Y oA asesn FrabSERRaTORTBHS). ATWREFEBwared
the,petsaniaosRikilidopasmsinwa s datesminesbbysebniingistinte isivitasign
a DAN filter set (SP 100, Chroma Technology Corp., Brattleboro, U.S.A.), .
B H CHEOBRA S SERHG 25 AP SRt F A snysi
Tecknoteefprbeatibaioorpsrt/is: Arpastof@iong efitindatey theiftwanialfeidifharoups.
shert chain fatty aci cetic, ICo S Qs RU YL :
A S A il
chiéibatégrappiisC) (Varian Inc., Walnut Creek, U.S.A.) equipped with a
flame ionisation detector. 0.5 p1 15 of the sample was injected at 80C in
the_column (Stabilwax, 15 x 0.53 mm, film thickness 1.00 m, Restek Co.,
U.S helium as a carrier gas (3.0 psi). After injection of the

sémptétalhemewmmmwMﬁéwépééMs@mmﬁd feeding

20

25

directly after birth and were equally divided among the formula groups. Of the 63
infants that were fed breast milk directly afier birth, 24 switched to formula feeding
before the age of 16 weeks and 5 infants dropped out. The characteristics of the study
subjects are shown in Table 4. In the formula groups, 9 infants dropped out of the study
within the first 16 weeks after birth (4 in the SF, 5 in the OSF group. Reasons for drop
out included: colics, suspicion of cow’s milk allergy, constipation and practical

problems.
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emperature of 220C for 1.5 minutes. The temperature of the injector and

wasiesiaiovas 200C. 2- 20 ethylbytyric acid was used as an Wi@fagdoos/oo0372
standard. Lactate analysis Homogenised faeces was thawed on ice and
centrifuged for 5 minutes ant 14,000 rpm44.00 | supernatant was heated
for 10 minutes at 100C to inactivate all enzymes. 25 Lactate was

daedihrelaharesiaristine-R s RYIECHS lactate acid detection kit with D- and
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mperatere-tsin ci—iollldyictb Hmeter(Scott-GlasMatnz,—Germany)-
d{["ﬁ ped with ap Inlab 423 pH electrode (Mettler-Toledo, Columbo,
J.S.A.) WO 2005/¢m8i21 PCT/N#2005/000372732 Data analy¥is Prior to
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ne formula grodps,more infants.than calculated were _included.in.the

(e BXatistical SAEREER SPSS$ {version 11/0)[was used for sidtistical
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bifidobacteria, pH, relative amounts of SCFA and lactate between the

g

0]
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b

rbamslwifidotestedafor significance using 10 analysis of variance. In case
f.asi r. , iff nes (RS ) ere Conn d .
Oﬁ%‘?@ cadHrreAes ARs.0R) 8 rRURS S %Eblgt%o %é%b} é@%ﬁ%'r!ﬂ #1872, and

roni post hoc test. Because 1t is not possi blind assign

réfavasiel Yohteltedamerams wrshewie b dedlnicandhe ameansninnkable 5. The

St@@ij(‘%rbafﬁl&l&ﬁ? fcweir@@@rmgﬂ@%lgﬁmgtﬁaﬁehm%@aﬁ&ﬁ&fgpdg&wﬁbm total
any of t ormuia reedin rnQups., fa_from the breast-fe rQup.are.,
oSBT, B o TirHE ot or b SRR iEa 8t D ER o ferent

Unexpectedly, the percentage of Bifidobacteria in breast fed babies was also relatively
low and were in line with the formula fed groups.

Preliminary data also show an increase in Lactobacilli in the BF and OSF group, but
the amounts of Laciobacilli in the faecal flora are at least one order of magnitude lower

than the Bifidobacteria, the overall pattern is changes very little.

pH results

The pH values measured in the faeces of the formula-fed infants are shown in table 6.
Lowest pH was found in infants fed on breast milk. Faecal pH of facces of infants fed
the OSF formula were lower than the SF group (p <0.045 at all ages except day 5).

SCFEA results

The total amount of SCFA in the faeces is shown in Table 5 below.

The percentage of the different SCFA from total SCFA are shown in Table 6. There are
no statistically significant differences found in total SCFA concentration between the
formula groups. Also the amount of SCFA is comparable to those of the other feeding
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2.2 Results In total, 120 (-pro group infants were included. 57 infants
started on formula feeding directly after birth and were equally divided

among the formula groups. Of the 63 20 infants that were f reast mi
Wé%q%%a birth, 24 switched to formula feeding before thé&%@é‘igﬁ’ q%é&i l)l§72

weeks and 5 infants dropped out. The characteristics of the study
subjects are shown in Table 4. In the forrttila groups, 9 infants dropped

Ot ot @1stuc, WilkiaNG i S0 1By it ARREDIH ASORAeRIFIE il seen
OSF group. ,Reasons for drop qut included: colics, suspicion of cow's mil
TGO e DT cHIe S BbI ST DodeTE (g o St
P &M 122 D03 ARe S3mlibtentainBizaGidieristipslvinsttedy oisjdeidreast milk,
Standard Prebioti ' Aok mggy’l@f BE.Nm@3ate. iC4-6
Nhﬁvg ﬁf%fg %%x K‘ﬁ%?é’%g ?L%%%lt{elgggr:ig}gg 15 7 §0 Iace%)f i?th 2& Fll(%?naee’718
AGERA e mpapsl wdesiodigmarndadsongaiivery Caesarean 5 3 4
Birth weight 3600501 3318602 3651601 Faecal bifidobacteria The
percentages of bifidobacteria in faeces at the age of 5 days, 10 days, 4, 8,
148503 BSUS) e eks of the feeding groups are shown in Table 5 and the
arnmhe isnbznEainiensd . [dhiste QS fiop faemds ¢f hilvereuhigher Hifivobacitatde S.
"o Alan{na.af QIgub S ofe oRateKlaL eRKrLigh 3hA08R BULHIGS breast milk

differences were not statistically different. "Unexpectedly, the percentage

of Bificibigheteripimisrehlsctetd prbhated s B strarkd drymbly sunvahe frlative
lingwyith: e fosmyla tepkaipuns. aRraliniTasy Klataalne spw Mghest in breast
m%g?labsagirlag Igl?(% tlgx?v%gtmilnl gtéggar%lzfoarpn%lggg gggyegf Bléjtt)ies fed a formula containing
TOS/inulin have an intermediate relative amount of acetate. The percentage of lactate
in OSF fed babies at 16 weeks (relative to total acids) significantly differs from that of

SF babies.
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formula-fed infants are shown in table 6. Lowest pH was found in infants
fed on breast milk. Faecal pH of faeces of infants fed the OSF formula
were lower than the SF group (p <0.045 at all ages except day 5). SCFA
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rHacEatisberbriidasndsewrsefrwd. formula groups. Also the amount of

SCFA is comparable to those of the other feeding WO 2005/110121
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4 vsickast | 18R balireshnd lowest % -3tafrd formiik eRAbies. BbE4ad
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VVVVVVV —The percentage-oflactate—in-OSkHfed-babie 16-weaks
(relativ 285 to%glggg’rés)ssignifi :ggtﬁ?:ﬁiﬁers from tﬁ:'ﬁséhp'\i% SF babie& b

g w2Qb/1]1 81 217BEAENL2005/0PBRF21 33 Table 5 4@ontedtration; didactaié
ant-totalat i fmmotikg faeceshand Bifidobactetia ¢ 1+ 1005052
BF | 30,9453 62854 5272015, | 0581059

[T weeks | SF | 14,1204 73.0£11.0 6.8820.20 0.9120.80
OSE 18.457.0 7614121 5.6020.18* 130£0.99

BF | 42,1471 60.424.9 535%0.17 140+1.38

16 weeks | SF | 17212 6861140 7.0050.15 1:0020.80
OSH 18.525.7 §I75117 5.6020.20° 1302076

BF | 45.149.0 597916.9 56R1004 0.890.78




(*1.1013 /kg faeces) pH between birth and 16 weeks of age. Mean SEM.
Except for pH, no statistically differences were found. | Lactate SCFA pH
Bifidobacteria 5 days SF 13.57.7 54.712.6 5.930.15 0.580.49 OS 10.74.3
W@ W95 K8I2H0.15 1.202.24 BF 13.32.8 48.74.4 5.270.07 0.X53/552000372
days SF 4.63.0 62.07.9 6.880.15 0.960.83 OS 9.73.6 62.3+7.2 5.950.20
1.100.99 BF 15.13.2 54.74.9 5.350.07 0.380.61 4 weeks SF 2.61.4

681300 3 6. fARki9d BB BRABPAIBHB Rl 8CrRT HAckRE 1200 R Blids), %
22.84.4 59.84.8 5.450.12 0.560.64 8 weeks SF 7.66.8 76.513.2

6. dtifidpbecisriobrireesd it aadd &R e5ka o #2880 18+ 1.000.52 BE 30.95.3
62.85.4 5.270.15. 0.580.59 12 weeks SF 14.19.4 73.911.9 6.880.20

OO’InO"\r\C’IO/l—In—I 14.9..1 44O
V.UV UJ L P 3 .

U TOLITZT 5.63“.4(‘3* 1.“““.99 B'_ 42 47 3 G . A
T 1} 14040981 6 LOKDEE | PIVERA S1F0 7. 490 TAY i 8 DS
3/55.7(67.711.7 5.600,20* 1.300.76 BF 45,1640, 16:95i880.p4

&g&gS 5 WO 2005/1j10121 PCT/NL2005/000372 36 Table 6 ¢ relative
mounts of SCEA (%.0f tatal SCEA), lactatel (% of total acids) %

idobatErid Bbdteeh| DA 16'welRs oflagd-Daly Atetate | 13-8£18.5
ropionassBUtytaiesIUm YeBHidon (actate /ie4+05 actma week e3k83
1.313.4.12.93,2.1.70.8 1.10.4-4583.6-1.3-818-5

BE | 89.5%1.8 | 7.061.5 | 1.6x0.4 | 2.040.4 | 5441 12.5+14.0
10d | SF | 70.942.0 | 213426 | 4.651.1 |3.2£05 |65+6.0 | 4.310.8
OSF | B4z2.4% | 13.542.3 | 1.4+04* | 1.1£04 | 61363 | 82408
BF [893+1.9|5.8+13 [2.3%03 |2.604 |42+4.1 13.4+13.8
4w | SF | 71.8+2.8 | 17.8833 |5.0&1.1 155426 |32454 | 6.9+164
OSF | 77.7422 | 154+2.06 | 5.8422 [1.1x03 | 7145 | 8.4%10.7
BF |91.0£1.8143%1.2 2606 |2.1:04 |[47+54 |19.6x17.0

8w | 8F 174.6+2.9 16420 |6.1%£1.2 129207 (50263 |3.509

TWY O U1

o

OSF | 83.542.7 | 114221 | 3.7+1.2 | 14404 | 64441 17.7£15.2
BF |91.2%1.6]54+14 1.9:0.5 {1.6£03 [41x45 21.7x£134
12w §SF | 739429 | 17833 | 5.0£1.1 | 3.2+05 |56+54 54£11.9
OSF | 86.5+2.1 | 11.2+1.8 | 1.240.3* | 1.0+£0.4 | 60=3.0 13.6+£13.2
BF | 86.1%3.3 | 7.582.2 3.0£0.7 |} 3.5+0.8 | 59+4.5 30.2+16.3
16w | SF | 69.9+3.919.6£2.7 5609 |4.9+£0.8 | 52463 0.6+0.9
OSF | 82.245.3 | 143349 | 2.120.5% | 1.540.4* | 69+7.7 16.44+12.0%
BE | 89.722.7 | 6.4x2.1 16804 | 22405 | 47463 3565204

P<0.05 compared to SF; SF = standard formula fed, OSF = SF supplemented with
5 GOS+inulin; BF = breast fed.

The above demonstrates that in faeces of infants fed with this combination of GOS and

polyfructose the pH is lowered, that more lactate is formed, and that an acid (acetate

and lactate) pattern is formed which is more similar to that of breast fed babies and that
1¢  this effect cannot be attribuied to the quantitative increase of Bifidobacteria.
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wWoddsP 16apF 842.4* 13.52.3 1.40.4* 1.10.4 616.3 8.29.8 B§BIoskne03T2
5.81.3 2.30.3 2.60.4 424.1 13.413.8 4w SF 71.82.8 17.83.3 5.01.1 5.52.6

525.46.916.4 OSF 77.712.2 15.42.0 5.8%;2 1.10.3 714.5 8.410.7 BF
91018431226062110447541961708WSF746291642 0
‘s; ; G 2 % ORin [ oy GEI and
1@@&5%{& 2165414190516034114521713412WSF
73.92.917.83.35.01.1 3.20.5 5615.4 5.411.9 OSF 86.52.1 11.21.8
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Bness0 19.62.7 5.60.9 4.90.8 5216.3 0.60.9 OSF

5 82r%§ §f§cét%% %&&Q éld 1 A7, 697k Outhl Zaat g@éﬁ 39 dschiBeftanl Wiilrtken,
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G d H is Io ered that mor Iactate

th(é%t(§ aszgac (%acea %0 leaCc'EIaS ut‘fé?ﬁ" 1ot med Which is mor(re? s?hé ifar

to T84t ofiisrevest tsddbaﬁnesanaarhme RS atfe G rordstintibgpednents a

10 theadHanfiative ncrpasef Birdahacteria. WO 2005/110121
PCT/NL2005/000372 37 Example 3 - Beneficial effects of lactate and
SCFA mixture on Muc-2. PGE1 and PGEZ2 expression. 3.1 Material and

Me_mmlﬁtahe effect of lactate and a SCFA mixture was analysed as

despihed n Wlemaec B KOBSIELIAANLEYGMES Stk YATEL dos

dependently induces MUC-2 expression in a co-culture of CCD18 and T84 celis as can

15  be seen in Figure 4A. Also the concentration of PGE! and PGE2 increases in CCD18
cells as can be seen in Figure 4B. At higher concentrations of the added organic acids

the increases reaches statistically significance.

Example 4: Effect of lactate on colon contraciion

20
4.1 Material and Methods
Male Wistar rats (CKP/Harlan, Wageningen/Horst, Netherlands) were housed under
conditions of controlied temperature and light cycle and were pfovided free access to
food pellets and water. Animals were anaesthetised by a mixture of N0, Oz and
25  isofluran, the abdomen was opened and the colon was removed immediately. The tissue
was placed in Krebs-Henseleit buffer pH 7.4 (composition in mM: 118.0 NaCli, 4.75
KCl, 1.18 MgSQy4, 2.5 CaCly, 10 glucose, 1.17 KH,PO4 and 24.9 NaHCO;).
The colon was cut into a distal and a proximal portion and was rinsed with Krebs-
Henseleit buffer while gently squeezing out faecal content. To approximate in vivo
30  conditions as closely as possible, 1 c¢m fully intact segments were attached
longitudinally to an isometric force transducer (F30 type 372, HSE, Germany) in 20 mi
water-jacketed (37°C) organ baths (Schuler, HSE, Germany) containing Krebs-
Henseleit buffer gassed continuously with 95% 0:-5% CO; The segments were



the following modifications: Lactate and a mixture of
acetate/propionate/butyrate 90/5/5 was tested. For the mucus production
ex erlments a co-culture of CCD18 and T84 cells was use
72
"l-o’il.sajlgf and PGE2 production experiments a 10 monocu ﬁe &
CCD1S cells was used. 3.2 Results SCFA in a mixture of 90/5/5
(acetate/propionate/butyrate), and L- Iacta%e dose dependently induces
M \g@dRatiypresdich tinaaatiag tusonoC CDang alnived ibeamilibsisfer 15 manutes
ngt%”l é?fﬁlﬁeﬁfwélﬁﬂéb%%%ﬁ%@% PG AR RE2NC 83385 e to

s as can be Seen in Figure 4B. At hi her concentrations of the
ad@@@féﬁgamé"acw@ ameliferosadrrasiices wpaiine amdulg difckntigrmany) and
Exem@&éaﬁiﬁﬁ&pﬁéa@&m@mmi@m@nm@eraﬁm Material and
Methods Male Wistat ra%3 CKP/Ha nkng%n/Hor%t Neéht?lrlang1 hctile
5 wetBhSREREHNRF BSHARGhS S contmIYI{e eémperafture andaflg cycle
an%wmpm&deﬂeﬁm&cd@@h tosfoodhsdllets amdiwereronsetitis W@@‘S at 5
anaelgﬁ %/QX '%,(é AENRE: &%m%ﬁtwﬂﬁ%c%@mﬁﬁs up

opene e co on was removed |mmed|ateﬁ£/ The tissue was placed

in mé@@m&ﬁea@mmw A {eHAtpoSIGOI IR TINFORE SverARIeRalEd freshly in
KC(ilSlﬁiéa) M%&Oﬁai@ﬁ \Q&Q@dehotﬂ lhieese «d. &dgtdﬁi'Q H@éfﬂ@@ﬁ!&t&he end of the
NaHCQ3). The colon was ¢yt i and a mal portion an S
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conkgitactite agpraximaiéGh wasoinS0epond o the: datiyl asislyBefqpo ssibie ifcubation
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transduce Germany) in 20 ml water jacketed (37C)
orgmﬂmth@i(%ﬁwéi’m%E Germany) containing Krebs- Henseleit buffer
96%@&9&%@9&5%&%9%@&@%@@%&@@%@% wiesel \Mkions of the
2005/110121 PCT/N LZOOSéOO 372 38 Lﬁhtregg ed.to t|n

1Stensmipnofar et 84 e3 ﬁm%tgf’ Withe A ermlt‘f‘egﬁ defined
waskittgSedfien tengiofs of mheme}zQMmmrémtanutmmcéﬁwnsé%mal segments

ggg%e%%tafn UG RMRIS Y, 0 R HRD SHGRT AR IR R MIenH Erved as its

own control sample.

20 4.2 Results

As can be seen from Figure 5, sodium acetate and especially sodium-L-lactate decrease
the tension of torﬁc contractions. The relaxation effects are higher in the distal part of
the colon than in the proximal part of the colon.

Also the number of spontaneous contractions, the phasic contractions, decrease in the
25  proximal part of the colon upon addition of the sodinm acetate and sodium-L-lactate,
whereas no effects are observed in the distal part of the colon.

In the proximal paﬁ of the colon the tonic contractions as a response to KCl, however,
are comparable in the presence or absence of 25 mM sodium actetate or sodium L-

lactate. At higher concentrations 2 significant relaxation is observed even after addition
30 of KCL
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recorded on a multi-pen recorder (Rikadenki, HSE, Germany). 5 The
segments were incubated with 40 mM KCI for 5 minutes and the
contractile responses were measured. KCl was washed out by three
consecutive washes at 5 minutes intervals. The segments were then
incubated with increasing concentrationg up to 100 mM of acetate or
sogdiym-L-lactate. The acid solutions were prepared freshly in distilled
water. NaOH was added to acetate to obtain a neutral pH. At the end of
the 10 incubation with a fatty acid, 40 mM KCI was added to determine

whethes the enptiaciilesaspansade Ked was/infitercethbyibedatiy@citre of a
Before a new incubation the segments were allowed to equilibrate for 4

ARRBRSE AN R SRR G PB TR NI R S ¥ ee REATRLh M 80P diseases,
exRerimentabpiglosekicopsistediabiveipiaxitealdond tweidistalisectionisatinge of
the 15 colon. For data analysis (n=3), the contraction level induced by the
bl 0058 deffEY: as the tension in g after 5 minutes incubation. Data
obtained from identical segments (proximal or distal) were used to
calculate a mean value and each segment served as its own_control
Sample!/S50POTRIBG IR AL bé”g‘géeﬁnfr% ﬁ?dﬁ?g%l%dﬁjé?%g‘[% a
and-ashacialiisgdium-L-lactate decrease the tension of tonic

contractions. The relaxation effects are higher in the distal part of the

colon than in the proximal part of the colon. Also the number of
spontangeuscesriiiactionsiathe phasierebntiactionsysiecoeaie jorthiee 2&atment or
proximal part of the colon upon addition of the sodium acetate and
SORNGAMEL I SE SRS A AL W EAEs are observed in the distal part of the
colon. In the proximal part of the colon the tonic contractions as a

response to KCI, however, are comparable in the presence or absence of

25 mM sodium actetate or sodium L- lactate. At higher concentrations a
significant relaxation is observed even after addition 30 of KCI. 39

Claims 1. Use of galacto-oligosaccharides and polyfructose for the

manufacture of a composition for the treatment or prevention of allergy,
eczema or atopic diseases,

atment or
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5 wherein the volume of the composition administered on a daily basis is
in the range of about 100 to 1500 ml. 2. Use according to claim 1,
wherein the composition is for the treatment or prevention of allergy. 10 3.
Use according to claim I. wherein the c%nposition is for the treatment or
prevention of eczema or atopic diseases. 40 4. Use according to any one
of the preceding claims, wherein the amount of galacto-oligosaccharides :
olyfructose has a ratio of 3:97 to 97:3. 5 5. Use according fo any gne of
e clateis 257 SEbAelt (15 ARG P O oIS th U RAE KRG, he_ stmount of
pabdrocivgeshasa@idgio pHPacto0Gils HrdvisendccdTding’té.any one of the
claims 1-4, wherein the amount of galacto- oligosaccharides : polyfructose
has a ratio of 90:10 to 45:55. 10 7. Use according to any one of the
preceding clasmsiinghereinythegalbdio-cdligasdedhadde:ia the amount of galacto-
transgalacto-oligosaccharide and/or the fructgse is inulin. 8. Use
3@%81%% %dgﬁg %??gi%%cfﬁéep}}%sc%a?ﬁlﬁ Sg?oh%, T\ﬁllg)@f‘%’m the polyfructose is
15 inulin with an average degree of polymerisation of 20 or above. 40a 9.
se according to any of the rec?d' aims, wherein the daily dose of
et OB Lo ol A O Yo e TR g T oF seacto-
oldeyapreierahly fodyfruabouthade Qigty0 8 At Usgdaccording to any of
the preceding claims, wherein the composition further comprises protein,
lipids, and carbohydrates other than galacto-oligosaccharides and
polyfrutieseactOrdihgUse acgootiingfo tanyrarnesdiithecprecedinbectdimdie galacto-

vvlherein he.composition is a {ood coma%xiisitio or{ggd&yg&lﬁment.

igasaccharids 45ty ns%alacto—o Lepsagehanisle ai /QT 3 08¢€.18 inulin,
omposition.”12. Use Ccordlngg o0 claim 11, wherein the-composition is an
infant nutrition.

8. Use according to any one of the preceding claims, wherein the polyfructose is

inulin with an average degree of polymerisation of 20 or above.
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15

20

15 13. Use according to claim 12, wherein the composition is an infant
formula or follow-on formula. 14. Use according to any of the preceding
claims, wherein the composition comprises at least 4 g/l of a mixture of
galacto-oligosaccharides and polyfructose. 20 15. Use according to any of
the preceding claims, wherein the volu & of the composition
administered on a daily basis is in the range of about 450 to 1000 ml. 16.

Use according tg.any of the preceding.claims, wheyein the proteins are .25
Extenshh RIS AR ATy R GIOBed E7o et 4Ty dose of galacto-
galastevligosacohnpdesrand otyfigstdsenionibe: mapuiaciudeofgeferably from
comggsiti n é?égaébe treatment or prevention of allergy, eczema or atopic
#reuhsde IWEERin the composition does not contain Bifidobacteriuni

breve and the composition 30 does not contain an oiligosaccharide acid
%S.mpnﬂgeg a%tle)er ?r}gotrcljeagle; rg%ntgle l;)rloerc]é:gu?gc Ic a%lnr:llst,' wherein the composition further
comprises protein, lipids, and carbohydrates other than galacto-oligosaccharides and

polyfructose.

11. Use according to any one of the preceding claims, wherein the composition is a

food composition or food supplement composition.
12.  Use according to claim 11, wherein the composition is an infant nutrition.

13.  Use according to claim 12, wherein the composition is an infant formula or

follow-on formula.

14. Use according to any of the preceding claims, wherein the composition

comprises at least 4 g/l of a mixture of galacto-oligosaccharides and polyfructose.

15, Use according to any of the preceding claims, wherein the volume of the

composition administered on a daily basis is in the range of about 450 to 10600 ml.

16. Use according to any of the preceding claims, wherein the proteins are

extensively hydrolysed and/or partially hvdrolysed.

i7. Use of galacto-oligosaccharides and polyfructose for the manufacture of 2
composition for the treatment or prevention of allergy, eczema or atopic diseases,
wherein the composition does not contain Bifidobacterium breve and the composition
does not contain an oiligosaccharide acid comprising at least one terminal uronic acid

unit.



