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WO0008984 relates to a mixture of non-digestible carbohydrates for stimulating the
health and enhancement of the healthy micro-organisms present in the natural flora of the

large intestine.

Before birth the intestinal tract of the infant is normally sterile. During vaginal delivery
the intestinal tract of the infant is inoculated with vaginal and/or fecal bacteria of the
mother, resulting in a colonization of the infant’s gastrointestinal tract by bacteria

originating from the infant’s environment.

Natren® produces the probiotic product Life Start® which is designed specifically for
infants and suitable for infants delivered via caesarean section. Life Start® is made with
Bifidobacterium infantis. Because the Life Start® product contains only one single

Bifidobacteria species, the benefits for the infant will be very limited.
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A healthy and fully developed gastrointestinal flora has important physiological effects.
One important aspect is that it reduces the occurrence of (gastrointestinal) infections.
Because infants delivered via a caesarean section lack a healthy flora, preventing
infection is particularly important for these infants. These infants are normally delivered
in a hospital environment, which is a risk for pathogenic infection due to the occurrence
of nosocomial bacteria. Additionally, the impaired development of a healthy intestinal
flora results in faster colonization of pathogenic bacteria compared to a situation where

the infants intestinal tract is inoculated by maternal bacteria.
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oligosaccharides differing in structure and/or DP synergistically stimulates the
development of a healthy gastrointestinal flora. Galacto-oligosaccharides, and/or fructo-
oligosaccharides are particularly suitable as these were found to stimulate the growth of
B. longum, B. breve and/or B. infantis (Example 2). Uronic acid oligosaccharides prevent
adhesion of pathogenic bacteria to the intestinal wall, thereby further preventing and/or

treating infections caused by pathogens.
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preferably a method for the prevention and/or treatment of infection; and/or the

prevention and/or treatment of allergy in infants delivered via caesarean section.

In a further aspect the present invention provides a method for stimulating the
development of a healthy intestinal flora and/or decreasing the occurrence of intestinal
pathogens in an infant born via caesarean section comprising the steps of: a) admixing I)
a nutritionally or pharmaceutically acceptable liquid; and II) a dry composition, wherein
the dry composition II comprises non-digestible oligosaccharide and b) administering the

composition obtained in step a) to the infant.
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Non-digestible oligosaccharides

The present composition comprises a non-digestible oligosaccharide, which preferably
stimulates the growth of the intestinal lactic acid producing bacteria, particularly

Bifidobacteria and/or the Lactobacilli.

The term “oligosaccharide” as used in the present invention refers to saccharides with a
degree of polymerization (DP) of 2 to 250, preferably a DP 2 to 100, more preferably 2 to
60, even more preferably 2 to 10. If the oligosaccharide with a DP of 2 to 100 is included
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Preferably the present composition comprises at least one non-digestible oligosaccharide
selected from the group consisting of galacto-oligosaccharides, non-digestible dextrins,
xylo-oligosaccharides, arabino-oligosaccharides, gluco-oligosaccharides (including
gentio-oligosaccharides and cyclodextrins), chito-oligosaccharides, fuco-
oligosaccharides, manno-oligosaccharides, isomalto-oligosaccharides fructo-

oligosaccharides (including inulin), galactomanno-oligosaccharides, glucomanno-
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60%. The present composition preferably comprises galacto-oligosaccharides with a DP
of 2-100, more preferably a DP of 2-10. Preferably the saccharides of the galacto-

oligosaccharide are -linked, as is the case in human milk oligosaccharides.
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resent COHDOSIt conp
un@f‘mﬂaf‘c&r%ﬁemaﬂg‘dyﬂtﬂéﬁ%paﬁﬁowksEp@eﬂ%@dl%ﬁnhﬂqﬁ@r@n@ﬂp

consi sting of transgal act o-oligosacchari des,

I - e t t o)
o AL AR SR R ORI PR AR s
olipssas@ntidesepdn dd0cpanrdrg exighhepatinably dttwatn O afd S0 grams. The

transgal act o- o sacchari alact e] n- gl ucose;
PSSR B OR U SP RIF R wﬂsségﬁéé%? B s St olgosigharides
pel41 OO'Z_gralﬁ dry weight, ?%fer@lgy bBtfwRER0akhY 50 ghns2, 3, 4, 5, 6,

8, 9 and/or Tr ansgal act o- ollgosaccharldes

(TCS) are for exanple sol d under the trademark

Eé%ﬁ{ ﬁfemod((:(ﬁgfefa%hp c&ﬁ?ﬁ@seg L gg#ﬁl%tiom'f r&eg%@\ggﬁ%)n?gsing

e present conposition prefer y conprises 0.
be‘qveam@ 06fanti 36 gnons whngdigestibleenlighsagdsace haefethbly ipgwechdD1 and 5

el A B g BBk A LeBRS e i iduatign 08 Bosgvine

cofibA&Rg 8Etwebie 098288 06 pRlnQFRES Bigdsal@Baiik, ORralalBrdesh 0.1
ght, preferably between 0.1 and 50 grans. The
an%?é@%%gaﬁ%@ﬁb&”ﬁﬂ%@@&ﬁbly conprises the adm nistration
of a serving conprising between 0.05 and 25 grans
non- di gesti bl e ol i gosaccharide, preferably between 0.1
Tha rnjeﬁn‘g hvarﬁrstorSTlma'e pries énind rtkatho chipmef ef aldbyg cham miog @lggestible

nIS ion of, a S rvin
oy SR eyl o ot SRR BERERENS (36 Wi Puggpypides
syﬁt@@f@ﬁiﬁﬂyosﬂmaﬁté Sh@r giowgial aft0-kdalthps atetiagli dRsa, particularly
Bifidobacteria and reduces the occurrence of E. coli in infants delivered via caesarean

section .

The present composition thus preferably comprises at least two non-digestible (neutral)

oligosaccharides with different average degrees of polymerization (DP). Preferably the

weight ratios:

a. (non-digestible (neutral) oligosaccharides with DP 2 to 5) : (non-digestible (neutral)
oligosaccharides with DP 6, 7, 8, and/or 9) > 1; and/or



The present inventors have also found that a m xture
of a long chain non-digestible (neutral)
w@biogos@mexhar i des and short chai n non-di gest i bP@I/NL2006/050247
(neutral) oligosaccharides synergistically stinulate
the growh of a healthy intestinal flora, particularly
Bi fi dobacteria and reduces the occurrence of is. col
in infants delivered via caesarean section . The

b. P8R AN es®NENAS thal P B1i L bNdSchRFi@dse kathl YWPC APl 65 aEnoh%?i’ngtstlble

two non-digestible (neutral) oligosaccharides wth
dineteal boltgosacehaties weth et 708, gndioy fetilzati on (DP).
th el idle
PSRBT RR Yol A0hud A s, O forp pR ) Bk
(non-di gestible (neutral) ol i gosaccharides wth DP 6,
7,. 8, and/or 9 and/ orb non-di gest |
For Tt dF‘}’“B’eF’@%% St hesriagriehigs Oi@%faa%ade preferably has a
relﬁtﬁwry dicesiidat 6f 6MeUERR bligddSdsAGENas RS sttbrigly Biinblate the
8, and/or 9) > 1 Preferably both weight ratios are

gr%tbv@f Bifi d@b@ﬁerfﬁbrléerpﬁep@ffahbly Bolewd 1), WEar of (fh¢ mep-digestible
ohg@ﬁ&\éﬁ 'th seﬁ'f Ig% t[b%rha%?tﬁf%q P{OGS ie. 2, 3 4 and/or 5) and

I gosacchar pre er y has a relatively hi'gh
atbaﬂﬁeMW%dhsaﬁﬁ¥Mﬂ@habﬂ Ek&gﬂ&ﬁ@dhﬂtﬁ@e$%6awntpe£EMMyatkam

tr, t owt h. of  Bi f d teria..
75 B B A pLE S O B0l B IOPR S B . 2.3, 4.5
6, N afd/gePt | bl e ol i gosaccharides in the present

conposition has a DP of 2 to 5 (i.e. 2, 3, 4, and/or
5) and at least 5 w.%has a DP of 10 to 60.

ToP'irﬁJfrWeatl% 361&f1velr§§setm(§15&1n¥ﬂlate/°the'@ro§fﬂp BFBI%B?H?& m&tméle&gémsms

% of the n esti bl e neutral gosacchari
thdqlav@nac@mmsftloz m@e@bbq cogpriges t9/0 npn- (Bgesable Z)hg&acghadd@;rwnh a

dlf%e)r%nt sﬁr tnlpe P{l? Iprffsgnt Cr??ng)é%’/l 1%1? lptre\%?ralglxlcg mg)rls?s tq% eg)%(h fiifferent
nofi-@igeeshle (nbﬁtr@lﬁ ef@dsa&dhyn@@['fi@'hd:ﬁﬁh&h& wgdi,@ctbhdﬂl% Sltat/é)h @omology
. ollgosaccharldes with a dlffer%nt structure.

in speelaide vBEHRRAQY ePOK FBrePEfaptly eleﬁ‘pﬂ‘ygégewweeragﬁer@t%below

259, T8 &fre DTEbgeRtdb! 8, (PRUtLA! )hoﬁlo'lc%glsaa%‘clﬁ@(ﬁ 8% present
wherei n the ol i gosaccharides have a hondl ogy i n

ln@a@@h & thd ecunmilatiye 9é | tasvp erenizgeo@bsantsy wiehraaide yniah dhe different

ohgosa Lehan&ds. FBI &ad ?ef %ﬁl%gsla}écharelldg W (OL1) has the structure fruc-fruc-glu-

gal, and thus comprises 50% fruc (fructose), 25% gal (galactose) and 25% glu (glucose).
Oligosaccharide 2 (OL2) has the structure fruc-fruc-glu, and thus comprises 66% fruc,
33% glu. The different oligosaccharides thus have a homology of 75% (50% fruc + 25%

glu).

The present composition preferably comprises galacto-oligosaccharides and fructo-
oligosaccharides, more preferably transgalacto-oligosacharides with a DP of 2-7 and

fructo-oligosaccharides with a DP of 10-100.



25% even nore preferably bel ow 5% The term

"“honol ogy"” as used in the present invention is the
waewladeds/e of the percentage of same sacchar i PET/ND2M06/050247

in the different oligosaccharides. For exanple,

ol i gosaccharide 1 (OLl) has the structure

fruc-fruc-glugal, and thus conprises 50% fruc

(fructose), 25%gal (galactose) and 25% gl u (gl ucose).
Urhic90RRAGHAICLAR s (OL2) has the structure

fruc-fruc-glu, and thus conprises 66% fruc, 33% gl u.
Thyhareghint f cmnenositioni prsksednasanesises Huenipaneed oligopastlrgide ofmore
pre%ér 259 O/OMbld‘ElthIl 20'_?0/%(91 %esuﬁl:e ﬁ?%ﬁ% %Eﬁ?l%lete{n%nuronlc acid

pre rabl'y conprises ga acto-o I gosacc arldes and
olifosacthanti¢. gbisaoodar acidsoligvsacehgidef @nalpdry reduces the adherence of

ransgal act o- ol charides with a.DP of 2-7 and

PaPES 80 B Y Gude AR G D e Re T GHEaT 61 b1 g athogens

acid ol igosaccharides The present conposition

preferably conprises uronic acid oligosaccharide, nore
They sy wepy a¢id @Hﬁ@%‘thaeﬁe @F qﬁ@fhﬂ@j |ﬂ§‘e§’feisﬁ}temﬁ‘§lﬁlpfldlefefs to an
olifbhaRAGE Nt R AR LRGS0 LARRAGENAY 1A sBOP of ihe

ronic acid olig ac arlde fur &y reduces

maokerkencle wfits gaedﬂ:ogen@et ohgdsecqhmmmtﬂ onzd s@fmwdwéionatla:ngiroup

suppre col oni zati on b ..pat hogens.
copy it aie it rigeattd 1R R B PRTF Ae. dinronic
acidl @Rlegliicurbivie Mcido Min rehRFcsretl endfd dthény ABAGEM hel@ oMaBsaRtthride
preferably at |east 25% preferably at |east 50% of
CORRESGoh deasic oA rgaReturgisig gmé pasedfn fo %;a 1 genic acid units in the uronic
acdl b%&@&%@&ﬁé dFhe' rAhe R %ﬁ&@s‘icé}faﬂﬁést &9 'iIPU[He invention are
consfi sting | uroni c acid, mannuroni ¢ acid
prafdablanpxrpaed dfronnl p@mmnlmcawb olalglgab,aehmdmtlue,abyaﬂuramd acids,
| ucurqnic acid nt th uronic
i oﬁlleaeg%%eCCh act g?cg%%tgo%ggragegt ISIeag C@B%/ 01dan fuco-
ohjéﬁaaﬂiaﬂﬂ@narﬁl/cacﬁaﬁa@aﬁzﬁﬂ nfute pedfahblyriasmh pe@i £hdlridiginatd even

t he uroni c acid oligosaccharide. The uronic acid
MQSE PO ARl HE Aeding S0at PRiCrAY PR EHEStEIRNISrAs1do 1 BF @FegptyTonic

ac1Br %H@&s%@chfaﬁ@én RepickablPest fchin BLGLDRLE p&hﬁad LR/ NEginate
hyal uroni ¢ aci ds, heparine, heparane, bacteri al

deg@d@@h@p@;e@@re@r&h@@eymhg deg@d@ticmlamoduct is a pectin hydrolysate
(prePar{%) kg%ogr% ysis b ecgrts ]i)e%pld/ WY %ec(%ge{p%%geon ’ta é‘[" mlnatlon) The pectin

degradation product is preferably prepared from fruit and/or Vegetable pectin, more
preferably apple pectin, citrus pectin and/or sugar beet pectin, more preferably from
apple, citrus and/or sugar beet pectin. The pectin degradation product is preferably
prepared with lyases and/or variations of the temperature and pressure, more preferably
with pectin lysate, i.e. by beta-elimination. The pectin degradation product is preferably a

pectin lysate

Preferably the present composition comprises uronic acid oligosaccharide with a DP of 2
to 250, more preferably a DP of 2 to 100, even more preferably a DP of 2 to 50, most
preferably a DP of 2 to 20. Preferably the present composition comprises between 25 and
100 wt.%, more preferably between 50 and 100 wt.% uronic acid oligosaccharide with a

10



nore preferably frompectin, nost preferably

pol ygal acturoni c acid. The present uronic acid
w@biogosmexhari de is preferably a pectin degradetT/8n2006/050247

product and/or al gi nate degradati on product.

Preferably the pectin degradation product is a pectin

hydr ol ysate (prepared by hydrol ysis) and/or pectin

| ysate (prepared by beta-elimnation). The pectin

DHSA RABDHILAR IS eight ANRSAE 88k Yn e %Qﬁb&ﬂtlcﬁﬂ B pidkdrably a
and/ or vegetabl e pectin, nore preferably apple pectin,

DIofi % tod 0Besyen mosmprefrablygy AP tf@de Spenest preferabls a DP of 2 to 20.
preferably fromapple, citrus and/or sugar beet
pectin. The pectin degradation product is preferably

Thp rpe@antadol\ﬁlb tabidloligeesclandé oy preferdbdy bbtamabit btylmzymatic digestion

ture nd press f er abl ectin

of p% v%l% Qe.cgn st%etcgc B{aﬁ?neﬂ qgogplgaleeﬁl}éonﬁ%%em {,Pr pec?unase.
degradation product is preferably a pectin lysate
Preferably the present conposition conprises uronic

In g prefersgd erpodiment ot tastging jof thepprmypal hexgropisgeidagyits of the uronic

acﬁro%%%a@%ld@r}%o%so etl 8{))1}% er gé%lchq%g%f%%!? sRﬁeg%deﬁquLéﬁ Be 'Eﬁ’ and

(kﬁnsﬁenaﬁhyeﬁhnﬁmﬂésembnmcnpbsnm|Em:¢@ﬂ$¥b@@heﬁﬁimégnHMRmS

25 nd 100 eferabl bet n and .10
refipst g gne Sh e B RSt RS seBy B S515” Besgrabiy
onbased t@ﬂllﬁéﬂﬂl@kurhﬁﬁﬂcglbid Wits @6@PHices ARd Gouble Bdmd. The double bond at

conposition, nore preferably a DP of 2 to 100, even
terpgnab hexwpaicatsid unit pp & xapigless obfawed ;?V(?Flé}’faﬁﬂcyh%flr@@m of
peaﬁlguﬁg, ). The present uronic acid oligosaccharide is

preferably obtainable by enzymatic digestion of pectin
with pectin |yases, pectic Iyase

endapol al.act ur ona r
II] %?ﬁﬁ%%r ﬁ%lﬁ{)(!hgien g.an’él uren afnur?m{; hg% g?ﬁaﬁ %arlﬁ%s 1S I}lgendegf% VC a
dlfﬁd’lrd':ﬁtSDDfanH/bE cUim@rseC balii hsothia@is ack halietd thasina lﬁk&uﬂinﬁb acid
ond, whjch is referabl %ituated Qetmeen t he g and
unés poeeplyt dgast Ha. marerRraarablyeat dsash] o ovep mss prefeppply at east

zs%oebltﬁe BOREh# THREoh}ChAd RInAL &AL e qg%la%l@btlg&ae@aﬁd@ﬁs an
the pat hogeni c bacteria to the intestinal epithelial

ungagiirpisd hlmrr(ematﬂc;d omd. ofs taaeh tiadividyal unenterasid coligesagcharide
Yyl EF rises the do bl e ond 1 he doubl. qnd al by 1
preferably compriscs afity one glésa r%tre]d i rmma gxurame a01 dinit, pre crably less
thamb084 nemebmmmymrbﬁic tmyﬂlrmilty ss Sn @nisamméd Rexwtdric haidaeit (i.e.
comprises a double bond). A mixture of uronic acid oligosaccharides preferably contains
between 2 and 50% unsaturated terminal hexuronic acid units based on the total amount

of terminal hexuronic acid units, preferably between 10 and 40%.

The uronic acid oligosaccharide can be derivatized. The uronic acid oligosaccharide may
be methoxylated and/or amidated. In one preferred embodiment the uronic acid
oligosaccharides are characterized by a degree of methoxylation above 20%, preferably
above 30% even more preferably above 70%. As used herein, "degree of methoxylation"
(also referred to as DE or "degree of esterification") is intended to mean the extent to

which free carboxylic acid groups contained in the uronic acid oligosaccharide have been
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In a further enbodinent, a m xture of uronic acid

ol i gosaccharides is used, which have a different DP
w@em/os66e0npri se both unsaturated and sat ur at eBICT/NL2006/050247

term nal hexuronic acid units. Preferably at |east 5%

nore preferably at |east 10% even nore preferably at

| east 25% of the term nal hexuronic acid units of the

uroni c acid oligosaccharide is an unsaturated

estBEEA QAL C bRCIEthYRLiba). AR SafRri fdicred Usthb diABMCtHRCIEnic acid
ol i gosacchari de preferably conprises only one

oligepaecharideselanve ardeigreal of mesthprlefrincabare d0tnprcferphlienbeveniQyo, even

nuh§§§ﬁggﬁga§9/ f, the ternminal hexuronic acid units is
an unsaturate hexuronlc acid unit (i.e. conprises a

doubl e bond). A m xture of uronic acid

ol i gosacchar i des ef erabl y. contai ns t and 50% .
T P o Bh A e BRI PARER G (280 s o acid
oliz®¥adthadB® Uith @f DPesM2NA) 2B@Xpék OMIOC gAGl dryMdight of the present

preferably between 10 and 40% The uronic acid

compgmmarprﬁera@arbeb@eaé}@fwtd & €M, THEN in PEciegally 0.2 to 2

gloi;(ﬂfgllaﬁ‘tre Jrlrg g ﬁgetsgl?)é tnﬁgsqgoégQée%béf%lgﬁﬁs%g ‘between

n-one pre nt t e uroni
0.l algbiacgrams |gdkastuame: ehidr dbsacclzede byitla adE@rde2 agb 250 (more

ordfE i 5y bR e T e 200 R LSRN o 3Pe PR pisch ol Safpigg, more

préfelaBgbttvadeh 05 ahalb$earh .efven ek profead® DB @ 2 cegr ee of
esterification”) is intended to nean the extent to
whi ch free carboxylic acid groups contained in the

ThHrlg‘Bhlg &?d %hgbiaggﬁﬁg&h Al gt%fé?ﬁ}{f Jom d&%ﬁ@@ Eeﬁlte(ﬁ)pgr human

. I'n anot her di ment the
lnt@ﬁtmai tmacaemctiweter gdebic (matmdd)gsto teevisethodidigelegedo L. Prosky et al, J.

h b 30%
AL RE0 430001 ST BB A SIS

prdiétag@rtiabhe}htﬂﬂmﬁy Itﬁcgﬁlt&ahﬁeﬁﬁa OTl(ikflu@Iﬁd: 4dd gligdsacdhbftdsCof the
. aci.d ol igosaccharide wwth a DP of 2 to 250 per 100
inspton @rvAnRereily 65duchdhgpdicsion dopgsbracpicomicrengrggnisms to the

1nt9§t§1faﬁ 'éﬁtme‘flap gLine QHerQb}p %&Efﬁg clbaAtioRY & (ﬂH@B&)mlal) pathogemc
preferably 0.2 fo 2 gram per 100 gram dry wei ght

bagipies mrthe e«‘dnip eﬁtht: |11tfnntpiebff@¢<éby gacsERpY Joseen. Eetth@enrea ﬂ@:mromc

Lacturoni.c agid ol sa cha %ﬁ
ac%qu%%os féarlrdrg%%? I'eCSGFI)lE[ dvention yrefcr o O%M rmlé]tlon of a
hedlHy igtestinatl ﬂ}braV\ﬁidgiﬂé f@mechiod, osdsSENin szﬂa)‘ﬁmﬁttohldf nntemEorgamc
acids and a reduction of intestinal pH, which inhibit the growth of (nosocomial)

pathogenic bacteria.

Lactic acid producing bacteria

The present composition preferably comprises lactic acid producing bacteria, either living
or dead. Lactic acid producing bacteria are preferably provided as a mono- or mixed
culture of live microorganisms. The present composition preferably comprises 10% to 10"
colony forming units (cfu) of lactic acid producing bacteria per gram dry weight of the
present composition, preferably 10 to 10'%, more preferably 10° to 10'°, most preferably

from 10* to 5x10° cfur.
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preferably between 0.05 and 6 gram even nore
preferably 0.2 to 2 gram The uronic acid
wobdogos@mehar i des are preferably non-di gesti bl BCT/NL2d06/050247
upper human intestinal tract and water-sol uble
(according to the nethod disclosed in L. Prosky et al,
J. Assoc. Anal. Chem 71: 1017-1023, 1988). The uronic
acid oligosaccharides are preferably fernentable by
the intestinal flora. The uronic acid oligosaccharides
of the invention advantageously reduce the adhesion of
Prefetahbygéini rrcsent r:@mmsgtm eereprisss thaeteiintoédhg genus Lactobacillus or
I e a
B, PR BBk B R SO MO RLE AP ByRpacrerin
selectbdfibmdae groap ednd‘ngtmg@éﬁaroagmns&chm@nB. FinttineB. mareaylatum, B.

u cC a osacchari es of the sent _
PS%@@H @f{wﬁr éf @403616 1Sy Prfiigels ega# it deriorand B. bifidum,
md1e HréBbi é/nBe%fév@ ak fil@id, andiede, TR feaLesum! 85 Wildudg more

in a production of intestinal organic acids and a

profergblytd. dergytn andte HypisamopHreiarab bhB.i e Prefarptdy dreospmpposition
CORI%I‘I dgﬂogﬁoﬁgﬂ' tQJO) dl@ﬁ}éﬁf)%%o%apz@ﬁbiﬁ rétp%meé'%%&cws or strains. The

roduci ng bac
pnpcmﬂgn@bmyompnﬁnﬂdgsompmﬁmatbmn@npnmﬂa@ﬁmQMMa@tbanawo even

mip nipaply iy e e MeehShofoleBr o Sefel pilhuderion

spédidse THe ‘gfd@éﬁt%ﬁip‘éﬁﬁon Ei’é@‘erﬁ’él?se@ﬂlﬁm@é%r@ Qédsf b)) more preferably at
preferably conprises 10 to 10 col ony forn1ng

least . cyen imaere ireefa@bly frlsertichise wasitefembpent &@anﬁom glifferent
BB rith sﬁQfﬁs HeReRly 6 ORRAS!baos RPLERARLY a0 Olongun
era 05 to

, nore prefera
andBohwk@ﬂhb@b@wmn@gumﬁmc@mbﬁakmbbynmh§ymne$@nbmaﬁﬂhednemuy

osi ti.on ri ses. hact
ong BE PR o8 TR b b 06r MgTHneis) SpEr Ay ion delivered
infaeYPBIS bbhPidiall AFedts &8 idfhnt pRSing@MMeBiuk hekihahefittum
sel ected fromthe group consisting of B. longum B
breve, B. infantis, B. catenul atum B.

Prﬁ@ﬁH@%@tﬁ&Hﬁ@édﬁ{BOSﬁon %@%ﬁ%‘se@ T hSobBilnR rHefE@'JeH Sﬁrongfthe group
gal'fcum B. lactis and B. dum nore preferably B.

copyiging of B. cdsaf anteuteri, Bpamms@ ulmrhmmtsas dnuatidopfiifus,B.. johnsonti,
L AR s P et Rarsl 8 T e R Y g b,
more preferably L. casei, L. paracasei, L. rhamnosus, L. johnsonii, L. acidophilus, L.
fermentum and most preferably L. paracasei. Even more preferably the present
composition comprises Bifidobacterium breve and/or Lactobacillus paracasei, because
the growth of these bacteria in impaired in the intestine of formula fed infants compared
to breast fed infants. The further increased biodiversity will have a stimulatory effect on

health of the newborn delivered by caesarean section.

Long-chain polyunsaturated fatty acids

The present composition preferably comprises long chain polyunsaturated fatty acids
(LC-PUFA). LC-PUFA are fatty acids or fatty acyl chains with a length of 20 to 24

carbon atoms, preferably 20 or 22 carbon atoms comprising two or more unsaturated
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conprises at least two different Bifidobacterium
speci es, subspecies or strains. The present

w@ eouposichs on preferably conprises at | east onePCTINLEN06/050247
preferably at |east two, even nore preferably at | east
three, nost preferably at |east four different
Bi fi dobacteri um speci es. The present conposition
preferably conprises at | east one, nore preferably at

boh&aMork Eﬂ;ferﬁlyl? RhéTBeSenP C6hAEARIYclprls@AStoshperRRnoidRR1d (EPA,
gr efera | east four different Bifidobacterium

t ﬁ%ﬂorﬁ@lexwercac&b@mbh@%ﬁ%@n@ram&wd 6hR donsn.i Blese LC-
PUHA eﬁ@&ltvlclg reh&&glﬂ@sﬁﬂg t%ht f”n@‘x(% dRa {Hﬁé’ KR & %h?qunctlon

conbi nat ns conmon O I NCrease lversi
peamehb ity trdvmcerl dret odcyrrelfce mfmnfwn@a andom rddncds hssagt ef taillm%ens

of the caesar e o] ivered infant. This
H R PBIORY S rr O e it AKR. b g hehaifon improves
intb@idbt Barbien eftbdrity, Rhehersabt utidie I@b&%mtfop oames idbiied via a
conprises a_ Lact obaci | | us sel ected fromthe group
cagsaisan seqtieg safce (these paips hyve 4 ags deyeloped pafeymak Bpra qnd hence a
slorwl% lm%HIE% é‘[f @a(ffléirppfﬂel lﬂﬁ:t)[d'oratioﬁhgis %si Lé PULF@‘PIE' will Lﬁthher
ivari cri spatus, gasseri, L.
coﬁtabuter(tsmgst@ally) pl drt eduend o@ugemeeder scbfleytyLof oHswions and
11L paracasei, L. rhamosus, L. johnsonii, L.
A& dophi lus, L. fernmentum and nost preferably L.
paracasei . Even nore preferably the present
conposition conprises Bifidobacterium breve and/ or

SincgéeBBaRICPIrdion e hd il apdEabBe arhirginaiistive inmgducng tight
Jurigﬁgﬁ ﬁ)@hﬁea'bﬁltﬂl %@'c’bﬁt‘énﬂ Bt LbePUPﬂA %&H ne a%ﬁ jpEMﬂa atfoﬁg in the

ts conpar ed breast fed infants. The furt
praseir easlwltmnoplnef@&rﬂéyt@ewﬂot ehasﬁé &5 sm%wfaﬂ@r yot@f faeciontent

eajth of th e rn deliver rean 0
S e oy AP B o B R afRSRRERER $ivg s of the
totpll €8 eunt@O n‘pﬁsterablp nhprgéenakbypcongr lcsﬁapnbe@ ng thai 0.1 wt%,

unsaturated fatty acids (LC-PUFA). LC PUFA are
p“ff‘érf‘%/ ?‘i

a0 o} W&o frspr%lesfiifer%%ﬁh@aw Wh% BYFgtTROTS fPrefrably at

leas©0, ama,g beNPBERFith P§ GAEDARAYBR Atofls Rde & RAN 8 QMeent. For
conprising two or nore unsaturatedbonds. Mre

thepragfeaeasbh.ythe RBA soetseimrciomhpokics hofrexemdpriveof the total fat, more
pre(%lﬁﬁ&?/a 0%%%10 ee@(g%e% lan[ 9 &Etglo I‘Ii)rel}eralgl;y &g ?e%%}?&enge/n (r)nlﬂge grcelferably

at le@RWUEDS ef. ‘f/(acﬁthwgirtal%rat:g“he E)Hmt:@ﬁéntlpaéfeﬁablgrrdoe;; Horcdxicesd 5 wt.%,
moee pre earetl)lglgf IdE) S noltqggc%gg ? /g hbut 1S at east .1 wt.% of the total fat. As ARA
was found to be particularly effective in reducing tight junction permeability, the present
composition comprises relatively high amounts, preferably at least 0.1 wt.%, even more
preferably at least 0.25 wt.%, most preferably at least 0.35 wt.% of the total fat. The ARA
content preferably does not exceed 5 wt.%, more preferably does not exceed 1 wt.% of
the total fat. When the present enteral composition comprises EPA and DHA are
advantageously added to balance the action of ARA, e.g. reduce the potential pro-
inflammatory action of ARA metabolites. Excess metabolites from ARA may cause

inflammation. Hence, the present composition preferably comprises ARA, EPA and

DHA, wherein the weight ratio ARA/DHA preferably is above 0.25, preferably above
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perneability reduced the occurrence of infection
and/ or reduces passage of allergens. Hence
wo pmanpee@at i on of EPA, DHA and/ or ARA in the pPe&BND2006/050247
conposition inproves intestinal barrier integrity,
which is of utnost inportant for babies delivered via
a caesarean section since these babies have a | ess
devel oped intestinal flora and hence a sl ower maturing

0.9WheP ot Bfeferdh§ abBEOT PPRALHLRNs PhreftRBB o diéw PYFMose Welidrably
urt her contr|buteggﬁgnerglstlcalI ) to the reduced

. . y
belowc LiY- ridn el givi datpedy RA 5 prferabbt badyeenah andal ¢ mypye preferably
' concentration of ARA, DHA and/or EPA are
beafgggéggg?fective in reducing tight junction
perneability, the content of LC-PUFA with 20 and 22
carbon atons..in the present. conposition preferab
Th eSO TRHER PP ORI OO S R TS GHY e ply tnsaturated
fatBr RIRMANDONA6R B Phe fErsBE R WL WY af@ 5@We ;. mor e
preferably does not exceed 5 w.%of the total fat
content. Preferably the present conposition conprises
t L %, pr 3 ) r
oS eopEAE R S CPUF AL bR, AR LEhuk RSy BeSdis ShroBR ifoms.
prdferablly d»ed Ronexded G- PR fWht HotaDfaardnt2@ wsart bodesablesto mimic

based,on total fat.content rr the, sane. reason he ., .
bR T SRS s p B s P BR e R T B R el Geias, in
triglQécaide fradm, inAi@yderiaé esrab by ndaesyseide gxae 66l phospholipid Botin, or

Is preferably at least 0.03 w.% nore preferably at
as p gygurgoipeno gt mgrg of theabpyy. dihe prgsentprEppripor prefcasitly comprises

t Rh&THRE BPAK AJREDIRY il Mm% nore preferably
? oeg not exceed 1 mﬁﬁ%gﬁ%%?ﬁ}slgt | east 0.1 wt. % of

the total fat. As ARA was found to be particularly

A@?L;F give in reducing tight junction perneability, the
——6r8§éfﬁ conposition conprises relatively high anmounts,

Prgfei@bigr elel presdint | @ampbsiflod ddinpHseser@ulcondes apd/ef afialebyidal more
| east 0.25 wt.% rn% t preferaply at |east Q.35 wt.% of
prefprably gugleotidgs. Prefeen CORIRRIIOP cBTses cytigpe s -HaRophospate,

uri@ife €S dmen¥WhoRPatdPiEn RS & AR RRBSe Nhafsmee s -thoMdphRpate,
of the total fat. Wen the present enteral conposition

and/onprosise S -ERACRIMEPMEANCIE @refoibivt crgidma ST ynaagpleagpate, uridine 5°-

balﬁnc t he acti&n of ARA . rggyce thgoﬂggent

€9 (ial- ,
mOFI)er ospate, adénosine 5 -monophospate, guanosi -mronop e, and 1nosine 5’-

monophospate.

Preferably the composition comprises 5 to 100, more preferably 5 to 50 mg, most
preferably 10 to 50 mg nucleotides and/or nucleosides per 100 gram dry weight of the
composition. The presence of nucleotides and/or nucleotides advantageously enhances
gut growth and maturation in the infant, which is of crucial importance in infants
delivered by caesarean section. The nucleotides and/or nucleosides further stimulate the
immune system thereby enhancing protection against a high load of intestinal pathogens
such as E. coli. The nucleotides and/or nucleosides are deemed to act synergistically with

the other ingredients of the present composition.
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inflammatory action of ARA netabolites. Excess
nmet abolites from ARA nay cause inflanmation. Hence,
WO b@7psasent conposition preferably conprises PRANLEIBA050247
and DHA, wherein the weight ratio ARA/DHA preferably
i s above 0.25, preferably above0.5, even nore
preferably above 1. The ratio is preferably bel ow 25,
nore preferably bel ow 15. The weight ratio ARNEPA is
Fopheherably between 1 and 100, nore preferably between
~ 5 and 20. The present conposition preferably conprises
Thy grepesompasndoys pifcrably shigily aduinistergd fraerepreferably orally.
based on total fat, preferably between 10 and 50 wt. %
The content of LC PUFA, particularly the LC-PUFA with
Th2 @raod caiposititiois patforably qomefidsmabioymdbepsrefeadblyexc excht ormula.
T,mﬁ.@bof t he total f%t ont ent s it.is desirable to.. f
B RFFETh GHEROTHE I C4s O [AEEEIREeqe T GBRY ) & 2 1998 RIEES pyeEion for
infamy. 8e BFredchd RAnPssifib L réfdlably 86hpfSsesi 1 lipid PouPBREE protein
form in diglyceride form in nonoglyceride form in
COBRBRGH 8nd 9@r8011>61réﬁ? COMPRRENR ARy %tM?%m@g’ yhaingtergipingligyd form.

The; it anLy, . .
T SRR RO e uSheCTy EPTARR SRURBARECH dorepapieg w0
indroctionshiG] elotik ded dFr bé mattly: witie: prieblerligutigosition

conpri ses nucl eotides and/ or nucl eosi des, nore
preferably nucl eotides. Preferably, the conposition

The OpiBscnS 6ve@ibh tidhtreod gRMasRatea ¢Onpdsiti®n wherein the lipid
5' - monophospat e, adenosi ne 5' - nobnophospat e, guanosi ne
compoRgHh BisEsp atte S0Enefl the tatploaiasies.ghe Riniip sedpareat Progidss S to
509] SHEE AR YaloHld, Shd e 2 bB@M@Q&H@&& t HE4iES B8'90% of the total
nonoﬁaospa%e, édenogiﬁé " -nonop os%é#ef guanosiné) © o
caleriesrdnefplablyp at e peaschticnoppsigorbthe lipihophpspeat movides 35 to 50%

Preferabl vy t conposition conpris 5 ol0 no .
or B<GhE) BeYies W SAERRE AR BPRHLT 151§ 1707% & R ool
andh ¢l @edoh d@ateanehpofient yeiviies hd es SPerof TG ailbiikisy Favadagiitation

of the conp?sltion. The presence of nucl eotides and/ or

of fscToebt!Piaes e ARt Big EUST OBRABTIESS KUt BN PEtdded by the
proBIREHRE ahdah B fal 8BS (W er Bedoc e 2

I mportance I n Infants
The present composition preferably comprises at least one lipid selected from the group
consisting of animal lipid (excluding human lipids) and vegetable lipids. Preferably the
present composition comprises a combination of vegetable lipids and at least one oil
selected from the group consisting of fish oil, animal oil, algae oil, fungal oil, and
bacterial oil. The present composition comprising non-digestible oligosaccharides

excludes human milk.

The protein component used in the nutritional preparation are preferably selected from
the group consisting of non-human animal proteins (preferably milk proteins), vegetable
proteins (preferably soy protein and/or rice protein), free amino acids and mixtures
thereof. Cow’s milk derived nitrogen source. The present composition preferably

contains casein, whey, hydrolysed casein and/or hydrolysed whey protein. Preferably the
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del i vered by caesarean section. The nucl eoti des and/or
nucl eosi des further stinulate the i mmune system

wo b@reissoenhanci ng protecti on agai nst a hi gh | PemND£006/050247
i ntestinal pathogens such as E. coli. The nucl eoti des
and/ or nucl eosi des are deened to act synergistically
with the other ingredients of the present
conposi tion. Formul ae The present conposition is

proéiaf @naklkys Rdce padibivs, adfie NirsfRHBintd® b8 viRE 815 aRb¥ins and/or

~orally. The present conposition’is preferably a

intagithovine sashin pesxtend. s the @faserisiompasitipmisapiitablyrused ko retpge the

S  COF i1 - I l i
oMBERE RAFUSOTE AR, hAT, B0 RAF B WL ROAUE LI AR hEH BR Broup
consiyting Saft hyainolpreelf milkbprygteonnipefcmbdly thel prpsalt compasignt comprises

rotein co ent . and carbohydrate c onent dis .
by fioBieE SR TR RV P RPeihey PO GogTAR Profien L difpino acids.
Thi R¥@ Bt these proclinsdBfham¥difco® the( fletuic RAVERTSSF thhingdht AR use of

acconpanied with instructions as to adm x said dr¥ .
thesg G veediprotanst advantagropslp aproveuthg apgorgiiongfithe ylictarygrotein
coﬁggr?‘e%m)){ 1Y hﬂ@in%iﬁﬁ@&ﬁgg&gﬁtﬁelﬁ)&e%ﬁ &ﬁc?aegag)ea section,

conposition wherein the |lipid conponent” provides 5 to

50% of the total calories, the protein conponent

rovides 5 to 50%.of . the total. calories nd the
g pPSe aree s et enl Sridisus S TR pytars HlEesd frgm e
gréipl @insBEng Bf eh@babl1ystodeN gludescP TREVBE, @RMRASIpt dolils,tfich and
| i pid conmponent provides 35 to 50% of the total
madtafgitiigs mofqrelsFal elaptosgomponent provides 7.5 to 12.5%
of the total calories, and the carbohydrate conmponent
provides 40 to 55% of the total calories. For
St lireduddrition (of. Hand stoplef inswitiakenicsidad vobend, diarthhe) iprotiportant

| of . jded b h :
G FERIR SBbes  L  ElR R BRI B e v

contBitt0ofAECesINtn lth'EhEc@s[ esezlag f@glﬂmisﬂ itb@lgpr]?b@fn@ rrﬁzbi e reduced by
conpri ses at east one e sel ect e romcthne roup .
adpygHsieiang dbe gresshl man-digepiitle (Qieopasahaisien wﬁahqwﬁp%&@) with an

osﬁﬂglifﬂfe gatRb 8ol hii 380 rﬁb%ﬁ{gf"%&ctﬁ@fe%ﬁs ®Bfween 100 and 400
conposi tion conprises a conbination of vegetable

mPynykglsTherigdped [stogb trragplarioed enhencscthe dolprigah anrpadglewelppment of

o 50 kA8t 2 0i 1) The present composition
conpri sing non-di gestible oligosacchari des

In view of the above, it is also important that the liquid food does not have an excessive

caloric density, however still provides sufficient calories to feed the subject. Hence, the

liquid food preferably has a caloric density between 0.1 and 2.5 kcal/ml, even more

preferably a caloric density of between 0.5 and 1.5 kcal/ml, most preferably between 0.6
and 0.8 kcal/ml.

Concentrated non-digestible oligosaccharides

According to a further preferred embodiment, the present inventions provides a method
for providing nutrition to an infant delivered via caesarcan section, wherein a

composition containing oligosaccharides, preferably a concentrated compositions
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excludes human m |l k. The protein conmponent used in the
nutritional preparation are preferably selected from
WO b@7ge@ap consi sting of non-human ani mal pr ot BETINL2006/050247
(preferably mlk proteins), vegetable proteins
(preferably soy protein and/or rice protein), free
am no acids and m xtures thereof. Cow s mlk derived
nitrogen source. The present conposition preferably
coft@il MishCaARRLUAL YhRYigodd¥dhaliysed SasRbM BNHHOhutrition to be
hydrol ysed whey protein. Preferably theprotein
adwanipercd exs thenndimt berovei erssarpmy ccpplef Riogisling p reoaeantrated form
p [ r t
L S A T S L S A I
inﬁmtmﬂwﬂmmuhhmtahtbmgnnnmeact|on in an infant, the
protein of is preferably selected fromthe group
consi sting of hydrolyzed m |k protein. Preferably the
ThRr RERAt IHRANOS ithisOProvRIP I HREAY M QryvEeRgCARETiSh ah hOMmfant
hydr ol yzed whey protein, vegetable protein and/or
deliyfrerbvia epcgarcamies %éaléﬂnqthf@s@nwlélﬁlélthf‘sgtffmrof her reduced
a) h{/bgl} g'{ cg{n%Pgoltﬁgrl? %(é I%:Otélgg ésﬂfﬂ@%ﬁl }g@ggiﬁ@w% A& R to
d@sahpnmmﬁﬁaﬁﬂtheﬁdn@ﬂmcwdpmamemnmneﬂpmnsnﬂ«by t he
I myat ur e |n est.i of the.infan
) o S inebE Trite Siani 30 M atisurFRgeRbmdoriagpgrarcan
CcRBtigd. ns dlgestlble car bohydrat es sel ect ed fron1the
rou§d00n3|st|ng of sucrose, |actose, glucos

Preteigbly e nugigen as yatemedsiol indtep aod tehmathad ﬁsalnif'@él 8yt fopgula or
] i

e B e o P B cormy i A PR Bl Bt rfles as used

inaﬁpuﬂp@aﬁanumpn@dmenmpﬂn@abf9@1dgbwﬂérd&ﬁvmahmaksareamﬂwr

worgﬁ 1S a. C%mP?]Sltl(?ne%Oeéi)HSinlg n\R/ane %689%18 F%OS?CC%? (gﬁis 1 lg%ﬂa I'?EI%S
may be reduced by adm nistering the present

non- di gesti bl e ollgosaccharldes in i, UId food wth an
Thg GeBIPRFIFiPY cORPHERR Nop-digratito o ligeasehagide r?ﬁrL@e‘gr“éfSEPa@I Y the

abORLIBE LA cBbd AORA¥Y, 55%519865 Ilh@earsﬁgw ﬁ%e@é?hbly at least 10
irregul arities enhance the col oni zation and
wtdevelbrpmstiraldy aa lenstP8 hyt-%omoasdipestiblef ¢1tgoaaccmnd@| kagecppon dry

%r Itl()al'lnalg tl%ie opgosacc Hide f1s0(f)fjeferably

W€l 0%11? o%bt {3 (i%)m\})osﬂtl%n Zivceersels
selected from the group consisting of galacto-ohgosaccharldes, non-digestible dextrins,
xylo-oligosaccharides, arabino-oligosaccharides, gluco-oligosaccharides (including
gentio-oligosaccharides and cyclodextrins), chito-oligosaccharides, fuco-
oligosaccharides, manno-oligosaccharides, isomalto-oligosaccharide and fructo-
oligosaccharide (including inulins). This composition can be improved by combining it
with one or more of the components as disclosed above, preferably one or more or all

selected from the group of uronic acid oligosaccharides, LC-PUFA, nucleotides and

probiotic bacteria.

The present invention also provides a composition which can be suitably used in the

present method for admixing to a nutrition, i.e. a composition which comprises a high
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caloric density, however still provides sufficient

calories to feed the subject. Hence, the liquid food
w@e@osabd y has a caloric density between 0.1 BETINR2066/050247

kcal/m, even nore preferably a caloric density of

between 0.5 and 1.5 kcal/m, nost preferably between

0.6 and 0.8 kcal/m . Concentrated non-digestible

ol i gosacchari des According to a further preferred
cofIERREINE R mohli:cBHiIRS ABhirdl PV at AT IR T R 08itIBR IhRrises at

for providing nutrition to an infant delivered via
163@'&@9’@%&?{6@@311?{ ahlcasthldr wi- 1) aoe-digseishle obgoseeetin pargd on dry

' ' er.abl . o

Weg%ﬂﬁ%ggtgﬂ% ﬁ:lgﬁ'@é%ﬁ?%l \ﬁfl’leﬁglﬁht;ﬂg h%grardﬁ%e%?@g gk%l{ggga%gharlde is prefferably
sclotted) Givac the aarowpe sonsising dfgalectotobigddaechatitiesi howdigestidde dextrins,

dmnistered o the infant born via,caesarean sectiaon. .
BN G o R Al s G 6T e i on (B uding
gehtitolRf 0B8R RAkrideNn- digest ichbi8d&luin@9s ac chiad-bii@sadcRaRREN  fuco-

synthetic infant mlk fornula but also breast mlKk,
oligpsacihaedesnt mepperpligesncehiagidesor overadn-ligosagshyrideor and  fructo-
ol RSN BH ARl Al Loy | LA ARACKERAT b 10 519 of an
ur@fic aa)l dignsaccimgide, pofpddy @b elkficainggrovs bged on dry weight of the

non-.di gesti bl e oligosaccharjde wth a.nutrition t.q be
coffii e aPea-TBHER AFaRE el o0 et A Libtaihalifes ndvor
frie®lizeacchangesb) adm nistering the mxture obtained in

step a) to the infant delivered via caesarean section.

Preferably the nutrition as referred to in step a) of

0 o . r . . “ e

T PG R 0 Bl DS B R B 5 o
Thelcugokdive marght e thesnonshgbstible sligpsagdhaiide an tho presattr @ngwsition

. CO ition of .non-di gestibl.e .0l i gosac rides or in .

s GRRERBHARePL. R0 BT PRk P REER i SRyl dprine

Thel dogpesiciohnad bebESabln paclgdd puraditise, .i.eThe a a@iipdst tdf @e serving,
conpri sing._non-digestible oligosaccharide as used in

preferaplydp the, farme0 fah sreBety Q8 iiedl OhvteHoBPopHeR Fdgpyly has a dry

wek £ b 385 28brahRagkrerabl$ bdve & ELRS AR Ymat | east 10

.% nore preferably at |east 25 . % non-di gesti bl e
ol i gosacchari de based on dry
Application

The present invention provides (i) the treatment and/or prevention of a disorder in infants
delivered via caesarcan section and/or (ii) the stimulation of health in infants delivered
via caesarean section. The disorder is preferably selected from the group consisting of
intestinal disorders caused by low bifidogenic flora. Preferably the disorder is selected
from the group of infection and allergy. The present invention preferably provides a
method for the prevention and/or treatment of infections and/or infection disorders,
particularly gastrointestinal infections, more preferably the treatment and/or prevention of
infections caused by one or more micro-organisms selected from the group consisting of
Staphylococcus (especially S. aureus, S. epidermidis, S. haemolyticus), Streptococcus
(especially Streptococcus group B), Clostridium (especially C. difficile), Bacillus

(especially B. subtilis, Pseudomonas (especially P. aeruginosa), Enterobacter, Klebsiella,
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wei ght of the conposition, wherein the non-digestible
ol i gosaccharide is preferably selected fromthe group
wa@ongisdedsg of gal act o- ol i gosacchari des, non- dPQENL206/050247
dextrins, xylo-oligosacchari des,
ar abi no-ol i gosacchari des, gl uco-oligosacchari des
(i ncluding gentio-oligosaccharides and cycl odextrins),
chito-oligosaccharides, fucooligosaccharides,
AR R), IFI6RAL AT HES ranll $ONRY-RiuQbli q&%&@{fa‘%ﬂﬁ!ﬂcﬂ@mﬁﬂﬁcoh (E.
fructool'i gosaccharide (including inulins). This
coboriprelsiablyerihe arcsprs ¢ampresiion isyusedrini mimsghadt foi trdatraens and/or
n &
préé{egt?@{ gfb(ﬁges%%g 1181?%91 gﬂ%e?fy gllsdlcmnﬁi%égtg X gtegt?r%‘f aénrrée}tlon and/or
diavfheario mfantadélyerldibyomacednarscaen, Proerbbly e pmsxdne obdmplkesstion is

d probi i.c bacteria., The present i.nveptjon al so
usEl G, RBehR G BRo Bl P aROES R B 40 Bl PofB e iegesarean
sedtdB. PrRSEHY tlﬁﬁaf)ﬂ&%ﬁt feompadidnisngsed @n @ Mthéd hiodblatel the imehune

conposition which conprises a highconcentrations of

Syyigh- RIPIgEDDI tspdtineinthaprolriigoalibe mémt em atgesy.

conposition conprises at least 5 w.% (preferably at

| east 10 wt.% non-digestible oligosaccharide based on
Thd pyesewdi aphtposifion i‘s@rcfyrqb@sadrhiomermrthd: mfafialelivered via caesarean

seq Bt RE e bah oo 8RS g ibb gD oo Lat G | e more

préfeblgi Wtlsh ithb ey X hftbiSirth Xyied- rﬁd)ﬂeg@sfaﬁ@tyawnﬂlaswo hours, more
ar abi no- ollgosaccharldes gl uco-al i gosacchari des

ProferaRly e iy 7 g Bowrs. auest Pigbsat e WahindShoarscrfiey biiddext ri ns) |

chito-ol i gosaccharides, fucooligosacchari des,
manno- ol i gosacchari des, isonalto-oligosaccharide and
Thﬁrmcieobllﬂvgmm elsarpr@i\ede(si mﬂmﬂhﬁd@pri stuhilatdlg; thandbvalopment of a
| east

healﬁqy dlnt stlnal Oﬁo(rg 111 an dl?fke)m% cQIpRIIsIng e%% C?él /gln Iggon\}llflrltlonaﬁy or

|gosacchar| S

phhlaﬁieéhtﬁﬁllyd I‘g}(:c@}ﬁz]!ctlgé‘ltlg%mﬁd t bed CID)maOﬂf}I Io@ﬁ}ploéﬁh@n whﬁreln C;[he dry
n’p03|t|on prereraply contal n actoo I go charl daes
CO@H&%@ Hicqrpastsi igghacHalr jofgesacemigdeso apd &Fp .BSﬁ dpgnistering the

coﬁb@tﬁﬁ&?@téﬁngﬁﬁ' stpedid £ iRBnAslR dil Qedrdh @Qét%ns erving of
infant nutrition. The cunul ati ve wei ght of the

non- dlgestlble ol i gosaccharide in the present

Adcmlnggs 5(}[1)1: 0 nl%) ?en? (gogﬁfg)ks)ltl%a kr)qistuwem an 1m|pr0ve&I 1n]festlgalq'fnra and/or in

the formation of organic ac1ds as metabolic end products of mlcroblal fermentation. An
increased amount of organic acids results in an increased mucus production, improves gut
maturation and/or and increased gut barrier. Hence, in a further aspect, the present
invention provides a method for treatment and/or prevention of allergy (particularly food
allergy), atopic eczema (e.g. atopic dermatitis), asthma, allergic rhinitis, allergic
conjunctivitis in infants delivered by caesarcan section, said method comprising
administering to the infant a composition comprising the present non-digestible (neutral)

oligosaccharides.

Furthermore, administration of the present composition strengthens the immune system.

In a further aspect, the present invention therefore provides a method for treatment and/or
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The conposition is preferably packed per serving, i.e.

in aunit dose of one serving, preferably in the form
w@booa/osmehet . On serving of the conposition predENRIIY050247

has a dry weight of 0.5 to 25 grans, preferably

between 1 and 10 grans. Application The present

invention provides (i) the treatnent and/or prevention

of a disorder in infants delivered via caesarean
pr&RAfdO8Y FREMRY infdctidns BBtiS il H i rPinfB@RhS th infints delivered

infants delivered via caesarean section. The disorder
byjcgespicen gqctibhy sel ected fromthe group consisting of

i ntestinal disorders caused by | ow bifidogenic flora.

Preferably the disorder is selected fromthe group of
EXA¥MEEEBon and all ergy. The present invention

preferably provides a nethod for the prevention and/ or

treatnment of infections and/or infection disorders,
Exaplel SUNBITEN I GO QI R%bh N inkdfiREt hRASHiotAOM infants born by

preferably the treatnment and/or prevention of
VﬂWﬁﬂhﬁWVﬁﬁ&SﬂaﬂgéﬂLh&ﬁﬁﬁé or nore nicro-organi sns

0 i 81 f . .

B R R A
deh%ymcbrythne omtssunaBtrmebl@lc@mmstiti@estp e thir{l yayBSof Bfst mcwec stsdied

r oy idiu C.difficile),. :
usobf o mulerddh iy SERES P duinlino i indobacreriun
spdcsp@edeatiniindocas rs};l@:iid%%dbne E&It@’b&ié@ SpeRles.

Kl ebsi el | a, Aci net obacter, Proteus, Aeronobnas, and
Escherichia coli, preferably Escherichia coli (E «col)
The Iﬁfc?(gﬁila@i\l)& Wjab%xﬂﬁﬁéie Qﬁd %ﬁ@%' !ldc@ﬂhﬂgs td@?%eﬂ Bt a1, EnV1r0n

for treatnment and/or prevention of intestinal
Microbéd 12002, 6&12h9ﬁ2926yandr&¢<bkarlrﬁtei¢,tfhmi Envnrbei\ﬂucw@iol 2001; 67:504-
nd/.or,di.a delivered by
1R QPR A R S PPl E R sl 2 PR E e composi t 1 o
is used in a nethod for nodul ating the I mune system
in infants born via caesarean secti Preferably
The regdisitof dRirggsiopraeivs apd o ﬁp%i?l‘i%?%&? drgdiascat éarfllﬂés of 21

nely oMY %ﬁ@ry(?a'é%anpde%fv@ﬂ'ya@téin&ﬁﬁqhé BROddy o € RE QHvRRTh @ble 1.
of the infant from all y. The present conposition is
Tabkﬂe?r arvablthe Em”#phcv@qremedn @thehepfrcrﬁsamecttél inviegcel symples of 21
new gr?léaglﬁ(%nva%%%t (?16 1r\1161|§n0btt he fse{t zt'lse: 3err edg?/ r Lfel lle\II? eS'l nal srpeemﬁc for the
spfmi@f 8r azbhzyumyl Bhiaﬂgﬂlmm\l\EE.k&zcaﬁt Rumbioeddrys ebremiiMRidinococcus

refer wi thin 100 hour
1dus an(? lj’%ummococcw obeum was o servec{ in the faeces of infants delivered by

caesarean section as well as of vaginally delivered infants.

It can be concluded that the microbial flora of an infant born via caesarean section differs
from that of an infant born via the vaginal route. Not only is the amount of bifidobacteria
and other species quantitatively much lower, also on a species level the flora of caesarean
section delivered infants is less diverse. Since Bifidobacterium is the dominant genus in
infant’s flora these results can also be generalised to less intestinal bacteria and a less
diverse intestinal flora in caesarcan section delivered infants, leaving the intestine more

susceptible to colonisation by (nosocomial) pathogens.
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I III CL,L UIIS] 11t 1 If allt UCI I \Aw | Cd by gacoaljcall oS -th UIll.
5 EXAMPLES Banpl e 1: Mlecular charagierizationlof
6intestjnal|-mcrpbiot@ in inflants bonna by |vasi nat
sdelivefy vg. capsareqan deliviery In tfhe prlesent [study

The T nflIuepce o] nodE of delfivery (q¢aesarfean deLivery
8 rersusl vaghral—HeH-viry)—erthe—-ptestra—m-efobial
9 conpos|ti 211 at the third dayl-of Iif¢ by was studi ed
1ousing py PCR anplifi¢ati on Wi-th spegtes- gpecifi|c
pprinerp fop. ten[Bififobacter]_um - - -

12 - - - - - - - -
13 - - - - - - - -
16 - - - - - - _ -
17 - - - - - - - -
18 - - - - - - - -
19 - - - - - . B -
20 - - - - - - - -
21 - - - - - - - -
22 - - - - - - _ -
23 - - - - - - - -

(-) = no amplification; (+/-) = weak amplification; (+ )= positive amplification;

( ++) = strong amplification
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speci es, three Rum nococcus species and one
Bact er oi des species. The m crobial DNA was extracted

w@om7anabg/ zed according to Favier et al, ENvi rBeI/NL2006/050247
M crobi ol 2002; 68:219-226 and Satokari et al, App
Environ M crobi ol 2001; 67:504- 513; Satorkari et a
System Appl M crobi ol 2003; 26:572-584. The results of
the Bifidobacterium and other species detected in

Tafb@eepagbag%md%ﬁvgfedgnf;n{gembor ns after caesarean

delivery obtained at the 3rd day of |ife are given in
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susceptibiertocpronigation {mosoqontat

_bﬁf hogehs. These esulls are ihdicative forlthe
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agcordipg to. the|presént invention, g.g. alnethod for
Eéi‘edl ngl[babi{es bprn wg caes%ean Seqtion, [decreasing

bhot bhabio oo HE PPN L,\,\l Il A PR PN A I |
I IIL Coll Al DALl 1TV JCIID, DLI ol 1 Ily A Ifjoar til LU L L=
q

2lagra_apd conseqlent| V- preventing i nfléctiofr,
g%ai mul ali ngla hegl t hy|i-nmmune pystem |and st4 nul af’i ng
gyt matyrat{on. Fabl e 1; Caesprean segti on|del i vered

(-) ”'n@h‘rhﬁhﬁ&atlon (+/—)'— wehk St fﬁhétlbﬂ"é"’ L H@sm\/e ém ificatiot; ak

anpl i fication, + ositive anplification,
(++ {r—pstrong amplification ( ) P P

+ act i ol

Example 2: Effect of non-digestible oligosaccharides on the flora in caesarean delivered

infants.

Infants were administered infant formula supplemented with 0.8 g/100ml galacto-
oligosaccharides (GOS) with an average DP between 2 and 7 and fructo-oligosaccharides
with (FOS, Raftilin HP®) (GFSF-group) or standard infant formula without non-
digestible oligosaccharides (SF-group).

The bifidobacterial content in the feces was determined. The percentage of the genus
Bifidobacterium as a percentage of total bacteria in the first week was 4.3% in caesarean
delivered infants (n=44) versus 19.8% in vaginally delivered infants (n=28). At 6 weeks

the percentage bifidobacteria was 12.3% in the SF-group of caesarcan delivered infants
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( ++ ) = strong anplificationTable 2 : Vaginally
delivered infants ( - ) = no anplification, (+/-) =
woweaR/oaspd | fication, ( + ) = positive anplifi cBtT/NN2006/050247
++ ) = strong anplification Exanple 2 : Effect of
non- di gesttbl e ol i gosaccharides on the flora m
caesarean delivered infants. Infants were adm ni stered
i nfant forrmula supplenmented with 0.8 g/100ni
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gercent age of the genus fg bacterium as
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in caesarean delivered infants (n=44) versus 19. 8%| n

Vsaegreéfrﬂt Xlglc%te tﬁ?r eddml{ngrl éon \N%f(n(EII_]Z(? %%}tlﬁfe I%GF%\E@&P %osaccharl(%es to
in latebalrne\am capedrcyesegtion (¥ gowatyultanda niprobAidegankvetiora and a
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digestghle Ta@lg@S@F ariese pasoyledy i nenlastreligosgpeharides  and - fructo-

ohg@bawuaﬁﬂésaﬁll me RéscROfRb @RI 18] farth@Uifpdbve the present therapy in
gosacc arides to infants born via caesarean section

RE PN TESGFY Y i n a more bifidogenic flora and a

reduced content of potentially pathogenic bacteria
TabRMP AR ntaBe 'B%c%@&c?ter%) Er{‘véfglﬁall‘y}aﬁﬁa&a@ﬁ%aﬁ %E&tio%ﬂieth'{}é’sﬂed G¥ants

f(g recei vé non-d osacchari de
c

e WHHGESShaT Wyh%ésﬁé%r igesfiplgio %?Séc a?l%‘?:‘fuced

mf?l,

Infant ent of . B@‘fdobﬂd’i@fl& o[ heBﬁdﬂZbaMeﬁriar at I (Fecal)f E. coli (%)
.”O”.d' gesti blje 1nh] wee Cgﬂf aef?er 6Twheeeks &/S)u are

indicative flo apeous USe 0 omdPoes ible

Vaginagddeonhar i des, lﬁe&tl culprly
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Example 3: Bifidogenic effect of non-digestible oligosaccharides

Infants were administered infant formula supplemented with 0,8 g/100ml galacto-
oligosaccharides (GOS) with an average DP between 2 and 7 and fructo-oligosaccharides
with (FOS, Raftilin HP®) (GFSF-group) or standard infant formula without non-
digestible oligosaccharides (SF-group).

The bifidobacterial content in the feces was determined. The percentage of the genus
Bifidobacterium as a percentage of total bacteria at 6 weeks was 47% in the SF and 68%
in the GFSF group, respectively, which demonstrates that the GFSF group, fed a mixture
of non-digestible carbohydrates, has a more bifidogenic flora compared to the SF group.

Also on a species level the percentage Bifidobacterium infantis was 22% in the GFSF
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in the present conposition to further inprove the
present therapy in infants born via caesarean section.

wa 207046898 Per cent age Bi fi dobacteria in vagi naP¢TNRZIWG6/050247
caesarean section delivered infants fed a formula wth
(GFSF) or without (SF) non-digestible
ol i gosacchari des. Exanple 3 : Bifidogenic effect of
non- di gesti bl e ol i gosaccharides Infants were

gr&%rﬂnﬂ'lgt/ﬁﬁﬁﬁie ShbaRb, BooadlpwadpPpb et 68sMgtdipQnd 2.9% in the

100mi aIactooI| §acc a S ayer age
SFESOBO R 0n P55 4 RS A e AT 0P PO S et i S EAoUD. The
resuROSe 1ﬁdlﬁ%tt1V|6|f0r thPadvahtag GRSRsg Dbmml)-dlgcstlbteamdaald)lllgniaacharldes
t e es
P R S SO0 BRI OES Rl P IRREREHAENET in, dhe jprosent
comgsr@@} ‘r@ heg dmprpye tlﬁ@g@@pﬂth@@p)bm ipf3pts é‘)@ﬂh\ga caesarean sectlon
Bi fi dobacterium as a percentage of total bacteria at 6
meeks was 47@6|n the SF and 68@6|n the GFSF group,
Exg NP LS St ;.4..'!-’. 10 A ‘—‘gb-l‘ ,_1_L }dCd Caf BEeFL1O! he G:SF gr oup’
Ad ﬁgalﬁ‘ ik, rc%m%t)sﬂ&p cgﬂngﬁﬁﬁé l%'ele lg@rnlﬂoll'&{%r & 82d RATuA: 1.6 g
more bifidogenic flora conpared to the SF group. Also
pr@wna3§@&te@4I&dlgbstfdﬁecqmbcﬁwémeaqmaalf |la§;¢fbah tOeS)r g men-digestible
oL B RS . U RO R BB 87010 g 02
pettin hyiRolSkatg (@emrandy @asb IT@&‘I@I}WBSOf?mt?ﬁé pd’ulh}'] €rHeffabkage and/or
group and 2 3%in the group. .The results are

SURROE e AT EALF S OTPPREY Hihf ﬁpaoggﬁugdla%t%s Bt HERTUgs; s syitably
usQLH hPpredt GASBE GRAT nflRBon RANIhAY ld8R¥e¥ed via caesarean section; b)
gal act o- ol i gosacchari des and fructo-oligosacchari des
préviant 4nd/qurtecse ncogionpyoti £ oni moinfangst drdiverieapyiicogassarpam section; c)
pr%ﬁt %p}or jﬂ%%r a@%ﬁ% ifl i *fg t?ﬁ%l?vep %r\g Xéeéggﬁlesse%{l(g@%gtz/glc 8) rggdulate
thﬁmmﬁmmmyﬁﬂnlnfant formul a conposition conprising per
100 M ready to feed fornmula: 1.6 g protein, 3.6 g
fat, 6.4 g digestible carbohydrates (mainly |actose),
Ex8mBle®: Mthdd BERLHRY 8ai0kd 28 dachahidR Se@®bnWhi ch 0.54 g
transgal acto- ol i gosaccharides, 0.06 g tnulin, and 0.2
Saghepwdtchigonipsol ysat e (prepared by Iyase hydronS|s of
_Cit s eri al
ch%ﬁ%ﬁﬁ agl)d ohgﬁ&c%%‘a@%%&ﬁ{;% P A> at t(#g bt
- canzbg galamb’c‘cbigysaccharlde and 0.3 g fructo ohgosaccharldes (about 20 wt.%

based on dry weight);
- Bifiodobacterium breve and Bifidobacterium longum, about 5%10° cfu of each
strain;

- Bulking agent
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used to a) prevent and/or treat infection in infants
delivered via caesarean section; b) prevent and/or

wo e@an4dend ection with E. coli in infants del i vBeCENLA06/050247

caesarean section; c) prevent and/or treat allergy in
infants delivered via caesarean section; and/or d)
nodul ate the i mmune system Exanple 5 : Method for
f eedi ng babi es born via caesarean section Sachet which

CEQM ns: 0.2 g uronic acid oligosaccharide (about 2

wt . % based on dry weight); 2 g gal acto-oligosaccharide
and 0.3 g fructo-oligosaccharides (about 20 wt. % based

. oHsedqf)p qmgi;@hiti))n c@npiivaphacdigestibin cﬁig@se@clmnides for the manufacture

Boff e{(cgoonp %%1 1%5' ltonglier}qt 8rUtre\§e*n 101 oﬁ‘la' d d%?(l:nhm%anlis (Eieh’vered
ul é) ent I'VS a conposi on conp

nan -ode@mh isbét@noAndgoS@Ee allmal;tnrﬂﬂsncﬁm bf hét&thmnmfﬁ@i dkflﬁ/efbﬁi via
a co S|t|on for (i) treatment and/or prevention of a
dFSH OSSN nf ant s del i vered via caesarean section
and/or (ii) the stinmulation of health in infants
delivered via caesarean section 2. Use according to

. cVss gecardigigde elapn il eherhiin hedlsordes isssslegtst dnf the grqupeonsisting of

Q?%ﬁgkgﬁﬂéhﬁﬁk qgg%, Jg¥ﬁm§§§hna i nfection and

e according to claim1l or 2
wher ei n the |nfect|on |s sel ected fromthe group

nS|st| scheri col i, infection,
i presebie i <[5 oo DG i GRGHPR o St fom the group

Basnkiktints dfnﬁﬁéﬁeh@ﬁka E?§Z$Ufﬁ@er€f—i8@3 Sh@ﬁt@@&dc@ﬁ,mfectlon Clostridium
Ent er obacter i nfection, Kl ebsiell a i nfection,

AeTasBemb el | HiReEON O rPSemianasngs inkgciioni oairbacter infection,
Aﬁ[@@gplrlla (p[fo?lc tAC%IOb\%ﬁt@IUSIEfC@t?(ﬁIO rﬁ'JOZrégS IIQfCQtIIB{l QH(F 9‘{61" omonas

e pr ece I nNg cl ereln € conposi t1on conpri ses
infection.

4. Use according to any one of the preceding claims wherein the composition comprises

5.

6.

at least one non-digestible oligosaccharide selected from the group consisting of
galactooligosaccharides, non-digestible dextrins, xylo-oligosaccharides, arabino-
oligosaccharides, gluco-oligosaccharides (including gentio-oligosaccharides and
cyclodextrins, chito-oligosaccharides, fuco-oligosaccharides, manno-
oligosaccharides, isomalto-oligosaccharide, fructo-oligosaccharides (including
inulins),  arabino-galactooligosaccharides, = glucomanno-oligosaccharides  and

galactomanno-oligosaccharides.

Use according to any one of the preceding claims wherein the composition comprises

galacto-oligosaccharides and/or fructo-oligosaccharides.
Use according to any one of the preceding claims wherein the composition comprises

a lipid component, a protein component and a carbohydrate component, wherein said

lipid component provides 5 to 50% of the total calories, said protein component
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at | east one non-digestible oligosaccharide sel ected
fromthe group consisting of gal actooligosacchari des,

woenwdigest i bl e dextrins, xylo-oligosacchari deBCT/NL2006/050247

ar abi nool i gosacchari des, gl uco-oligosacchari des

(i ncl udi ng gentio-oligosaccharides and cycl odextri ns,
chito-ol i gosacchari des, fuco-oligosacchari des,
mannool i gosacchari des, isomalto-oligosacchari de,

f5re6iies Okd 90BAFERAIOA @8lofikd) GhiH FaBhidtiiei Bfbonent provides 15 to
ar abi no- gal act ool i gosacchari des,

g?Qie oftint@alalalagésacchar i des and

gal act omanno- ol i gosacchari des. 5. Use according to any
one of the preceding clains wherein the conposition

. COosqccsiggalaay boe of thg psacdihaclhaeswiameh oie composition comprises

fructo-ol jgosaccharides. 6. Use ording.to one ..
o S bR Rl sk Ref D Ghnstis? pBRY cSMBosicon.
conprises a |lipid conponent, a protein conponent and a
car bohydrate conponent, wherein said |lipid conponent

- pPenacgerding tp gnpong off the peecedingelaignsy whareis thesgpmpopifign gpiprises
C ravi - 9 : ies, said
AR Rt e sk ha0 A kM A BRSPS Ot
calories. 7. Use according to any one of the preceding

ai ns erein the osition conprises 0.5 to. .75 .
P BRotleug iy pES o R BER b aE Bl S s g PR e prises
Ofon bigai€ PHIP@ShiutQEY fafly adigCaritioidict@gics0 any one of the
precedi ng clains wherein the conposition conprises
non-di gesti bl e neutral oligosaccharides and uronic

r e . . q . a oI . .

O A e OL %, R AL R o P WoZiion i
| wingnisteaddntoptbé ynfaigawitiintond Weak taftenbirdis peefiddtdy within 100 hours
qﬂﬁggpﬁﬂdes. 10. Use according to any one of the
prec 5|ng cl ai ms, wherein the conposition is
adm nistered to the infant within one week after

birth, preferably within 100 hours after birth. 11.
HINdethod 1% stanylaifigatthn oy Heren ePb pneiselthyr 1fetiwal tigye and/or

| lcRslihpahe bEQERNANHS RiteHERT ARG t118n QRGH bGHICHa Rhesarean
intestinal pathogens in an infant born via caesarean
section comprising the steps of:
a. admixing I) a nutritionally or pharmaceutically acceptable liquid; and II) a dry
composition, wherein the dry composition II comprises at least one non-

digestible oligosaccharide

b. administering the composition obtained in step a) to the infant.

12. Method for providing nutrition to an infant delivered via caesarcan section, said

method comprising the steps of:
a. admixing a composition comprising non-digestible oligosaccharide with a
nutrition to be administered to the infant delivered via caesarean section; and
b. administering the mixture obtained in step a) to the infant delivered via

cagsarcan section.,
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section conprising the steps of: a. admxing |) a

nutritionally or pharnmaceutically acceptable |iquid;
w@ea7hdop9 dry conposition, wherein the dry coOPQDNL2006050247

Il conprises at | east one nondi gestible

ol i gosaccharide b. adm nistering the conposition

obtained in step a) to the infant. 12. Method for

providing nutrition to an infant delivered via

13CRERMPBANOS 86pREng 8IcHstMR IR0 nGRIRE BNl RS BEERSbased on
of : a. adm xing a conposition conprising

ndrbi-verighe of iths eonglopigion aa¢ Ablepdd Wi torrenie agid joligesacehgrie based
[ ant delivered via caesarean

qgg@?\aﬁ t%gﬂ%QO&ﬁﬁ?%ﬁgterlng the m xture obtained in

step a) to the infant delivered via caesarean

section. 3. A conposition conprising at least 5 w. %

non- di gesti bl e ol i gosacchari de based on dry wei ght of

the conposition and at least 1 w.% uronic acid

ol i gosacchari de based on dry weight of the

conposi tion.
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