1 USE OF NON- DI GESTI BLE SACCHARI DES FOR G VI NG AN
| NFANT THE BEST START AFTER BI RTH FI ELD OF THE

I NVENTI ON  The present invention relates to a
conposition for stinmulating health of an infant by
adm ni stering the conposition.to a pregnant wonan.
BACKGROUND OF THE | NVENTI ON For the nother it is
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conpositions which aimto inprove growth and
devel opnent of the unborn child. Long chain
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adthigesteaing lep) compesition ﬁg@mgmt wemibnal conpositions with
LG PUFA.  EP705539 describes such a conposition.

EP1296694 relates to }f)r ophyl axi s of allergies, and
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provi ded the use of a water sol uble, non-digestible
saccharide for the manufacture of a conposition,
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prevention of imune systemrel ated disorders
sel ected fromthe group consisting of allergy,
EPe:t%é% relages hoaprophylatis | o, alkegibgvand, relates specifically to primary
prevenuo a%r:[ﬁé d¥§6%§ﬁ§ ’by‘r’\%iglﬁﬁisfg ng' %bq(:;:ﬁd ?&?clter nfb@r‘?etﬁ'c%p%wrobes '
preahnammhmhhy garibrd, pag-iapd pomm Claldden sithéghtrishaif atopic discases.
infl anmation of the infant after birth. 1 aln a
second aspect, there is provided the use of a water
SUMMABNYe, non-digestible saccharide for the

In aﬂﬁl@yés@e& WhereQf pravRiRIRR st bPNwaltP 81618 ﬂohechge@m@ Sackh®Me for
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thejmang ey phe AITMBOTHRD. PRAiHENS FomepTiten irndmitisigted to a woman
preEx%@ bEaPintdd; for i. improving the intestinal flora development of an infant after

birth; ii. Strengthening the immune system and/or prevention of immune system related

disorders selected from the group consisting of allergy, eczema, asthma, rhinitis,
hayfever, rhinconjunctivitis, wheezing, intestinal infections, vaginal infections,
respiratory infections, diarrhoea, constipation, cramps and intestinal inflammation of the

infant after birth.



In a third aspect, there is provided the use of a
wat er sol ubl e, non-digestible saccharide, wherein the
saccharide is a gal actose conprising saccharide
conprising at | east 50% gal actose units based on the
total nunber of nonosaccharide units present in the
saccharide, for the manufacture of a conposition for
i. inproving the vaginal flgra of the pregnant wonman;
wherein the conposition is adm nistered to the
pregnant worman. The inventors have found that-
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receptors CD14, and TLR 2 as present in the nenbrane
birlf ent erocytes and nonocytes. Additionally, it was
found that the devel opnment of the intestinal flora of
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saccharide. After ingestion of the present

sacchar i d t ' T
of SF el Pive TR BT A Frfadiile, pordigenivle
sacqimdrivierto ipeegsantradnadneithpr@eh seeginrenineysystop of rﬂ@fs,@bom infant. It was
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vagi nal and intestinal mcrof] ora.

delwrﬁairhya@e@tl@r vagihsaingsed thetRisterhsectaride & lapr?‘ﬁ Compared to

the RV BRPmERSH the ihidstdal PR SVAdinFAmialivied B ainibthst thatndid not
the first period of life. As a result of the

inggstiths PrateBlSACHRAINE: syst em and optimal intestinal flora
dom nated by the genera Bifidobacterium and
Lact obacillus the infant has reduced chances to
devel op i nmune rel ated di sorders, such as atopic
di seases, but also gastro-intestinal disorders, such
as irnfections, intestinal inflammtion, diarrhoea or
consti pation. As disclosed herein, it was
surprisingly found that admnistration of this
non- di gesti bl e saccharide beneficially affected the
i mune system of the pregnant wonen and/or of the
infants. It was found that the child i mmune system
before delivery is prined towards a faster Th 1
response after birth. As a result the chances to
devel op rmmune rel ated di sorders, such as atopic
di seases, is even further reduced. DETAILED
DESCRI PTI ON OF THE PREFFERED EMBCDI MENTS The present
i nvention provides the use of a water sol uble,
non-di gesti bl e saccharide for the manufacture of a
conmposition for i) inproving the intestinal flora

devel opment of an infant after birth; ii)
strengt hening the i mMmune system of an infant before
birth; and/or; iii) strengthening the i mune system

and/ or prevention of imune systemrel ated di sorders
of the infant after birth; wherein the conposition is
adm nistered to a woman pregnant of said infant. The
present invention further provides the use of water
sol ubl e, non-digestibl e saccharide for the

manuf acture of a conposition for i) strengthening the
i mmune system of a pregnant woman;



i) inmproving the intestinal flora of a pregnant
woman; and/or 3 WD 2007/ 105945PCT/ NL2007/ 050094

i) inproving the vaginal flora of a pregnant -wonman,
wherein the conposition is adm nistered to the
pregnant woman Water sol uble. non-digestible
saccharide 5 The conpositi®én used in the present
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25Wat er solu , non-di gestible gal actose conprising’
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the manufacture of a composition for
i) improving the intestinal flora development of an infant after bII‘th
(i) strengthening the immune system of an infant before birth; and/or,
iii} strengthening the immune system and/or prevention of immune system related
disorders of the infant after birth; 7

wherein the composition is administered to a woman pregnant of said infant.

The present invention further provides the use of water soluble, non-digestible saccharide
for the manufacture of a composition for
i) strengthening the immune system of a pregnant woman;
. ii) improving the intestinal flora of a pregnant woman; and/or
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conprise at | east 50% gal actose units based on the

total nunber of nonosaccharide units of the
WO Weruhessi de. GAL-ol i go has an i nproved bi fi doOgexiNE2007/050094
- effect conpared to 30 other water soluble,

ti bl harjd b t |k al
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Whei'e'iﬁ ﬁl@tc‘émfpﬁﬁtlbﬂ PR RASAd 13 th& pRadmt MemkAt est i nal
lora noife rich in blfldobacterla than infants fed a

standard infant mlk fornmula. Preferably the present

Wate ,algl e[} fgtgég@a%hangast 60% gal act ose units based

The 40MELIAY 1359 4BEErlds B 2K D 080 BAs dsOl-Abr HHHIE Al digestible

: nonosaccharld% units present in the sacchari de, nore

sacchyricesr Abp yermat nprdinestEyol as Tsed jn dbemreseL inseRGgen refers to
hLer I chari de

sce BRSSP LIATRT ohTRb b L BLRBcIRGE T e

enzyln‘;?es gedsent i@dhd h@thd Bped Okt CORSdt $érhal0inddstig U@ SIOMABE, but
ha%sm_act ose; and at | east one term nal saccharide unit
whig

s dpraenisd by i humenghiseiinad dlost- Jprey asd djsmopleariglss such as
7
glucsaéc%arl eé (%l S{ Eééa%k{llogt%l %%@Z%ace g{m%%kgggess}ﬂgf er a%l jrm

“ferrh€@Q8ble’1 B Uded heainrefen rtmtlﬁad:apaﬁd:iqharumlergorc&)ﬁ:eéﬁmh(byarmcro—
sacchar i de which is bound to._one ot her saccharid

orgagime Pethg. o§ar RAr08E, @ﬁa@&@wsrfmdcfré%te(eo% %qlfe@sga smaller
mole-EEfés pxhe%%gtﬁttnu] na?:\oﬁl dhg faﬁfd@%ﬁ flgé?ﬂ aTﬁbc' 1%9&11‘[ @R&ﬁﬁnde is

an 4 sacc arl es, prefera Bt rore
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east_one ctose and one sel ected from
J. Asﬁ‘i’cl tcﬁeg}ﬂfﬁg%;\%é%’g@ﬁand one terminal fucose.
Even nore 15 preferably, the present GAlIL-oligo

conprises at |east one termnal gal actose and at
The prsastt smamréasmrﬂ%rab@r bossedegpeed bpadphyritation (DS eﬁ at least 2

Gal-liocot romnal .sacc ard d ni t
and FREOIIGHEE WD BOPOSrHESE, S, B apo lgve), Fhen more
prefdrstey eeRb! 30, toh&st eiﬁbly@ﬁ:lévﬁ 18ePRErSsly f the prdsb: Witetdiuble,
consi sting of 2 ransgalactool|gosacchar|des

non-gigriihlo sdchuylcsmeiladese ¢aprsing saschatisise A Tharide with a

i, 560 A58 AR g AGS s LRI oot

and/drhblfﬁélhaoméﬂagmd Suistier| Jdcated . hake eﬁ@ nethhyloglal a%hdfdnltfgga to
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mcre%‘f*eaqh?IV}Sﬁ%ftﬂdse si al yl fucosyl | act ose,
sialyllactosam ne and sialyl-LNT and si al yl - neo- LNT,
nore preferably sialyllactose. In a particularly 25
Watepseliélel ech-givhaiti/omenluciobe conesent savebhrode conpri ses the
adm ni strati.gn of transgal actooli acchar | des
The (qf@%rﬂaé%@éﬁl QI BcHSErakiR et eVASh %031 f Poi-digetitie galasiose

contalmﬁg dsa@mglari'de e(hel%ma’ﬁer Fef: gﬁ’ed 61 8 “G’ALsgh%@@ wh1ch greferably

preferably n is selected from2
comm"xsem)leasPﬁ@%@amtgsetMS daschan lkubewtabfnunfmer of monosacchande

tr arides are 13-1ink
wnits S Sar B ot SO eb s it errpirind PeB o < gppared to
othePWESL RS IubIB, RorCOFRARIIE k@Rh&YU M. Human breast milk also comprises a

high concentration of GAL-oligo and infants fed human breast milk have an intestinal

flora more rich in bifidobacteria than infants fed a standard infant milk formula.

Preferably the present GAL-oligo contains at least 60% galactose units based on the
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30 under the trademark Vivinal TM (Borcul o Dono
I ngredi ents, Netherl ands). 40: her suitable sources of

WO JeBLEP4 Cup-ol i go and Bi 2rmuno. PCT/NL2007/050094
5 WO 2007/ 105945PCT/ NL2007/ 050094 Different water

non- di gest,i b sace .order to
oref Bt By OB R0 S Te PREEH T oBE Pchidt, Pk bRt =
least 6s7a and/or (i nmprovenent of) the inmune system of
the infant or of the intestinal flora, vaginal flora
and/ or (inprovenent of) the i mMmune system of the

R e S R R A
whesélt ah Babtdes, teshihAledakigride et fasdlccd 6 mi the $EdupCdodkieting of
Each water sol uble, non-digestible saccharide is

slucpgs archedactpse: ane raé ek O@p@éfp@él sccharidegmdly i§ aplesied fom the
r [
erot] EkBAPH] Ao At ndRE MBlorhPhp AR s Ror Uk Bopharides of
the GALagligongee Gviadied ) me&mhhﬂl@]%at er diversity of
bacteria. 10 The present invention provides a
conposition which preferably conprises water soluble,
The8fn d‘fegﬁﬁlﬂﬂ Q%&hﬁ&@hﬁ@&g%% & Eev(rh SIPkLBb to one other
non- di gesti bl e saccharide B. Sacchari de A an
sacchaicdhanit Geg Rrdtantesed gfu‘ceﬁee fitucylsy o Suatise). [Mhalpagpest, GAL-oligo

different degree qf p nerj satian and/.or. a different
prefighls SRR B TR B el BreE s Py Terel kL e e 2
In a'%ré&rr@d Shlbo Gl D, ﬂl@‘@&lﬁ ‘%’h@& chRpAshr £liekt 6k 2rAREI BBBLose
of the present i'nvention, the percentage of at | e&st
and one selortod Goohar leds tamiinalsglbense @dd fone rrerifigal dnensp. Even more

o E3E5 B B3 AR AP RS B s

leasP@h€ aBinRE S %fucbé’he EefRadP (HONRSRAC (Al bHLo WohtaidsN2 terminal
sacchari de preferably at l'east 50% nore

sacoprédeainitsiand aes ¢ dagree PEpalymedsation(BPhee? &rélhl y at
| east 90% An increased diversity of nonosacchari de
units stinmulates a w der popul ation of intestinal
Preftdablef el alQAlbatperiig, dohwddt | figni N tan ig[’mjpovechszstmg of
flora. The percentage of a nmonosaccharide unit in t

transpglociesliperacehanids® aalasinajicesaceliariten dag)-NisHagsn QJ%”H}., Tacto-
N-n@HERRSe Fhed-PRITHEFRESHLMELEONRSASERA! T8er YRk I RcdSided neo-

LNT. Preferably the GAL-oligo is sialylated. Preferably the GAL-oligo is selected

from the group consisting of sialyllactose, sialylfucosyllactose, sialyllactosamine and
sialyl-LNT and sialyl-neo-LNT, more preferably sialyllactose. In a particularly
preferred embodiment the present method comprises the administration of
transgalactooligosaccharides ([galactose],-glucose; wherein n is an integer between 1
and 60, i.e. 2,3, 4, 5,6, ...., 59 ,60; preferably n is selected from 2, 3, 4, 5, 6, 7, 8, 9,
or 10). Preferably the saccharides of the transgalactooligosaccharides are B-linked.
Transgalactooligosaccharides (TOS) are for example present in a composition sold
under the trademark Vivinal™ (Borculo Domo Ingredients, Netherlands). Other

suitable sources of TOS are Cup-oligo and Bi*muno.
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25 glucose) present in the saccharide by the total
nunber of the rmnosaccharlgle units present in that
WO 8¢k whasi de. Preferably water sol ubl e, non- diRfS¥NLI9PE0S0094
saccharide A and B have a degree of pol ynerisation
) erably at |east 80 wt.%
o0 . 95 .% nost preferably
In @;ﬁeﬂ &aswﬁévevwan%e%nt B&t&uaﬁ%@t Ir%gérd'iﬁg gﬁitesﬁﬁaIV\ﬂIo% and/or
sol ubl e, non-digesti bl e sacchari A and B has a
(impdegmsat 6f) thol mymm sattewrof(thpinipe] Gvwwiltbe mtmirl@l flora, vaginal

prefer abI bel npst RLE fer bel oW
oraf el B Sert 5 7 e ST o ey S g pen. B present
compdsﬁiﬁaqﬁ&ef@m ecdradtidet t ywof difReennoRath g@@hﬂalbl G:ton—dlgestlble
saccharides. Preferably, at least 50 w. nor

acchriiesrdiegnamfromesssh offiT g siwpcigre; Kech Wﬁnfff&@bl%élqneilwlble

Joad e I [ n
sacc}gggs o ngnﬁ?ﬁtg@ bSr gﬁ?egerg g;%ate% ?fﬁ]mic u?}&%\%}s&% gfa‘ﬁhl%g%ltgtmal
and/wveiaghtal fleraceidlcage andlffsﬁmc tmmu@lem thé thestinhlovacDPeduiéng in an

fempntabi ity and stinulatory effect on the growth of
imprpyRd flora end erratey dysetibrofbagtsdni fi dobacteria will be

i ncreased. According to a preferred enbodi nent of the

present invention, the DP of water sol uble,

~ The mpotsenti goshiidd preddashardabepabition ahidhepsferdbly comprises water

solubl iy Ee“s%é#d%cé&ﬁ %@52%%?@?9 : ewnp&g?sgﬁﬂo?ayc}é&tﬁde B.
Sacch&a&! A 104 s@é’&@nﬁ@ enfeedigtant gl}%ESﬁEQEﬁcaée% 2 lYEd Mt e

a saccharide wth an increased degree of
of g@@myafrsahs:at irgbiorr ed utBereth enosasetdheriflo achmpsdione sRikfesably,
prol e fer mentation along the colon, thereby
Sacc}faﬁ]ﬁl?é% 8@% ation of beneficial bacteria also in
nore distal parts of the colon. Preferably, water
sol ubl e, non-digestible saccharide A has a DP of
Accopding to raolp@fqyreéf%nmmye@— & th@rmmmamvynmm thgapercentage of at
sol ubl e aride
Bl 1 oyt IR EOSBR B GesCpr e Lesllsose: fugtose
lﬂ:lﬁd;elﬁ sicohbtidle & didt lesestr DR thdrame p%h‘.%nﬁgéfﬁf e same
sI| htly different nonosacchari de COITPOSItI

mon %Fl?ltéﬁ sacehaile Brameisrbinat pers SOUnposs picswably jah least
7% SheE: Bree Y TR o0k, MISuBERg L BKPDL R MSharic

mutsvmmﬂatss)h whlber, p@ﬁ&t@mgﬁ&htdﬂhﬂals(bemdﬁﬂ[aﬂﬂmd\erhaS@tﬂt@g in an
t ot ah | ycosi di ¢ |inkages o{a éiresent i.n sacchari de
improyedstioga. | ﬁé’ter%ﬁ%ﬁl r?anoPH%Br?C H ep‘é’fﬂc@nE g¥c fesan be

S B A N e SR Poreorianide vply o

gluccee)epreﬂ@ﬂenpheﬁmhhmge by the#sal Mmbdber Teht exomosaccharide units
osi di.c Ilnkage as used in the present invention
presqng];%tﬁg t 660160 C bond fornmed between the rings of
two cyclic nonosaccharide units by the elimnation of
wat er An increased
Preferably water soluble, non-digestible saccharide A and B have a degree of

polymerisation (DP) between 2 and 200. Preferably at least 80 wt.%, more preferably
at least 95 wt.%, most preferably at least 98 wt.% of the cumulative weight of water
soluble, non-digestible saccharide A and B has a degree of polymerisation (DP) below
100, more preferably below 60, most preferably below 40. The lower DP
advantageously reduces viscosity and increases fermentability of the non-digestible

saccharides. Preferably, at least 50 wt.%, more preferably at least 75 wt.% of the
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w der range of beneficial hacteria. dycosidic
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atons in the nonosaccharide units at differently

n ered positions nd/or.that, they falaji a g /3
urTRE el TP Ry PR Bie s S Pl AL et Fop or2
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saccharides are /3(1, f) , a(1,4), P(2,1), a(1,2), and
the fegyentapylityi sakagastaipryeticschbh yhagromile of Iieclesiicipeid bacteria and
biﬁlébr;}kta g%.jég)ewactreg (zol ubl e, non-digestible saccharide

(}5\ cSPr%ri d AtTesSt 40% p(1,4) glycosidic |inkages,
nore preferably at |east 75% The glycosidic |inkages
in water soluble, non-digestible saccharide B

Accardingria i predemyst egdodimang £ ttha gugsgpt inppnigescihsi Y of water

sobdbl A TR Sy LB R0l bt GRi s iride s lgyer than the

DP efibetirnitibld, renptigsable wocheisle tH, prcfeobtsabnleast 10, even more
conbi nation of Galoligo and a water, solub]e,
prefaghivyi elesblle- sHCkMEE de saethaEtedvith off t Meregidupsiesree of
cGhar (S n :
polFRASnEb By JAS CLANE, 1SR SRACEUER ¥ SfoBReif finBhution
alorigathe @org\theralge sbPrdyetgnetenultiam of boneivdkl sbastiaralso i more

. sol ubl e,. non-digesti bl e sacchari de sel ected from.the
disti) gty 0‘?6&&?@%- e%_rab?}%awsfp%ﬂl %&m&ﬁg%@ﬁaﬁad}aﬂde fA has a
DP fJfU,QIl@?'me%Sﬁfé@é}@Bl'yd 8%, PR&LaHN eﬁl@f@r%y s,_%hﬁ)@é{gh&@&ﬂgeﬁible

of transgal actool i gosaccharides and inulin. _
saccBpedie Bais DR at ¢ hdPD dEhedwated sglablehaen-dgeBide sadcharades A and

i ght..rati f 3/97 tq 97/3, nore eferably 5/95 to.
B g & Sdefih PEoray ety R Araniethy o B ot Bride
compbi§ifibe | (RBerdb®) @it RIGABQIERRTle Wolipofiaigs. 8 bet ter
effect 'on flora. Most preferably the weight ratio of

saccharide Ato Bis 2/3 to 95/5. A slight excess of

sacehar. . i n ref er ahl -oli ndiLQr ,an
in 2o PREGR ERnfadt PR R SRS Eiiafon s Bricd-B 9 R 188 one
elycokidic hakepeaol Shatt eslublkf eoh-digestible $dcoligidel Angasetadm total

pol yunsaturated fatty acids (LC PUFA) Preferably,
glycopidicp fiakages @foRfseSItt opacsbEide dna 1Y leashypilive ddghcpifjan the
P o R Rl iR 328 SoBR Rp A2 haride
B, p2&fetablyPiiHAadt 3084 evpr eseapraferaelytdt denst @5%t e toma“glycosidic
. fatty acid or fatty acyl chain wth ength of 20
linkegy 15 A 5 ESR mg?ﬁ/trogarg o1} {fo? _ﬁ?ng-g? EP%(? g hgreen the
ringf ro?ftﬁfv %gkl%{c rﬁoﬁg?{fc%@ﬁﬁ' i@ by CRBRIhRfs A dGVEMFAAn increased
~“selected fromthe group consisting of
divessityo sa ynoadno ihokagrsdsiirawldicora acger cingenof BRwficial bacteria.

Gly SRR RRE P Bnlbr gt VEIaR. PRA) SPip gffgms in the
morRERRAARRNMnitsNe d2FereRPRAShbieN p6QABEY, 38 oPHRL tHel form o or B

anot her enbodi nent the conposition conprises AA. Mre
bongy dixarmpidsyof Hdlesenmpelseasiden liobngnsi aweuvriDgainawetensoluble, non-

digeyoie R AP B 1 PR AT T IS g vy

the gRRPESict iidiageD P fasdr @b, ok-diaéstibleS MculdrRlc A comprises at
non-di gesti bl e ol i gosaccharide and LC-PUPA to a

leash@gnkdtt vidneasidis pkasesemare PrebeRiE it deast "ot benglycosidic

. f i

i MRS LTS, iRl e AR, PR BnlhEley Lons

40% B(2110 ghRAsBIAInkag e, efces afelfgratily at Ichawses,. nor e .
preferably bel ow 0. 5.
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The LC-PUFA may be provided as free fatty acids, in
triglyceride faun, in phOthO| ipid foamor as a '
WO 2607505946 of one of nore of the above. The pr SNERNL2067/050094
conposition preferably conprises at | east one of AA
and DHA i n phospholipid foam Preferably the weight
ratio DHA to AAis between 0.1 and 20, nore
In aRre&kae@kinbolphi aRe Pr&eAtneb osmon EsedierabbbinBon of Gal~
conposition conprises 50 to 3000 LC- PUFA 1ger dai |
oligddgwd, anweter Ssthbale,emamdsgembiet EﬁCEE@@ierTgelem@t om the group

consffiG 8 FatiCepb ot (B SO ROR PRgp o appination of

GAICORRY 1Wah BFvekinOiveespe PP WRtvdddnCS ahd 10RRIR R&RAkOIbIe, non-
i nvention refer to mcro-organi sns, which upon 10

digesidpls sricsharislei selecteddiam éh%gﬁ@@p icensistingf glcfEuctenplysaechnsdes and

ﬁuctg{ilgé)ds%éhgﬁdgé ﬁb;grgfefrébq &[%Lnectﬁ[‘)ﬁm%fj %%ﬁsgalgﬁ%h]ﬁg#sacchaﬂdes

and mu&gnént wonen and their i nf ant to be bor n, hence the
conbi nation of a water sol uble, non-digestible

saccharide and probiotics will have a superior effect
Proi QR SR, LLOLR LY G RYELRT PP 575, mov

prefogatdub/eH Hlm%it’ﬁ nﬁaﬂﬁg Imth aetchbadd |A usd dhdpresent in a sufficient
Bi fi dobacter]| re preferahly, the probjotjc is )
relatiyg PERROB[EOR %‘Fﬁe Ng?f&%ﬁf@mﬁ piandiast Prefgadly ‘the ‘weight ratio
of saluﬁfa}ﬁp %Cﬂol B 452/86¢6654 pﬁ' i ﬁt &rc@éébe skfhﬁﬁmoﬁﬂﬁg Efeferably a
easel . paracasei, L. plantarum L. reuteri .
GAlﬁd[gtemmdAm axBlohgdsﬂoa]mmieL trevanf Aumthes preBerrainasrdlis svill have a
b 9&;& F@t , B. breve, B. long,um and B. bifidum
CticE 5 Péferably, the probiotics are L. paracasei
and/ or B. breve, since adm nistration of water
soI ubI e, 20 non-di gestl bI e saccharl de stinmul ates nost
p vigrfsaliaete o e & B i dobacteri um

t A

Pfef%é’tﬁx ﬁaﬁ%@iﬂt%sﬁ%%g?ﬁﬁs&ad? o5 oo (ol Righg Bunsaturated

fatty Rbids dabae teik Tgl dhadd SoliRisanalabd Rant adyhchdies (IT-RUEFA). The term
i nt esti nal lora than | actobacilli, B. breve is

LC-BUTEA dp il prset. lnw%xo@rr@kﬂt@s topt Eiyordid 1 A3ty prvdsBpn with a

f 1 y c
lenet, 510, o055 oF ndi R EPLBEV oid IRLARRHE A Pty e
compsitfoar abhiprisesl 08 1LO-PEAL s@IEcteaC frodhi fther @rdup consisting of
probi otic. The conposition rises additjonally

0]
elCOS@P@tﬂé%ﬁﬂ% aigs ARKEr aryl %ﬁbﬁ%ﬁldW@iﬂhﬁﬂéﬁﬁl&ﬁmmﬁ? acyl
; [
i 1885) SUSBLEERS LA L0 MRS, T80 e
comﬁoe&tou&on@mmea‘ DHA. InehothEnembéditbatsthe ¢ompositisn ecndpnses AA.
t
Morq B GG e O oS RFOLRA BHOAA LCTUFA tavintageously
strengthen the immune system of the infant to be born. Hence, administration of a
composition comprising both a water soluble, non-digestible oligosaccharide and LC-
PUFA to a pregnant women will have an improved effect on the immune system of

the infant compared to the water soluble, non-digestible saccharide alone,

The weight ratic EPA/DHA is preferably 1 or lower, more preferably below 0.5.
The LC-PUFA may be provided as free fatty acids, in triglyceride form, in

phospholipid form, or as a mixture of one of more of the above. The present
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to be taken by pregnant wonen. Preferably, the
conposition conprises at | gast one conponent, nore

WO poelesesbl y at | east three Conmponents, nost pREFBEHGTAS50094
at least six conponents selected fromthe group

* comg g B HT08SARPCIRL 00 BRODGA AIE AR BarOyT DRt form.

Preférabw tRMveight ratfOMHZI BCAAaRIbétREEM 0.1 Rieher aldry preferably
t hese conponents are present in a daily dose of 25 to

betwiego (op afd he reconmended daily all owance (RDA), nore
ab] ween 45 {0 ]
R e L e L S
prefERBBORIOL b A50C e Hiosi prgfdrdtgy Bad &TSGB)th,bl e,
non-di gesti bl e saccharide may be admnistered to ‘the
pregnant wonmen in the formof a bar, a capsule, a

Othéraé%l - ,?tsl iquid, or a powder. 10 Pr eferably, the

—wrrg%'tﬂ—?v—o is a mlk-based |liquid, conprising fats,

In preefinrd antodihgastthdl eomprshiaiy dti(anemﬂmeempnadsl prctthmcs
fat caontent of the mlk-based liqui.d is |ess than 2

PTOE@S"tl"Sl inoifer Preesik e 8P CRHN aFRStint!o ofMIETRrYBFEENE o WHch  upon
adm‘ftﬁ de)JeRVX bEEl GaE ﬁf el dhhhs h5§t| #rogﬁ‘)%@g hﬂeq&’éngﬁbﬁl %fgects

lntoa eor tetrapac W t a vol une of
on ihmsﬂmmm,,vagﬁlamﬁllom pukbrethabiyme slysteﬁ()@f pregsant women and

PSSl 5, Rl SO
sacc‘ﬂ@ﬁ@é ﬂoﬂlohbfs Ral e &ip eﬁfneéifécagﬁ ﬁlt&%h&lVﬂcQa &Rd/or immune

Preferably, t ecorrp05|t|on|sapov\d packed in
systaaodféioth;ohpfaréﬁngthi nroblmtDCSgarermleetedrfedre rtmoglspum Bugigting of

Lacfiperil: =B B At ondpRo@aiobaai e MR rom e

EorRisth b@ﬁletpa(,trdswa pn.8aRaop mae%}ow RARhNRSAL, L. casel L.
gI‘0@]‘;t\/\/teen % 5 and 50 é: per day, preferably bet ween

paraagei2 3. gplpetareny L. nwterpréf Ervasniymp R ifidehaceerawmy zmmgs B.

sl B, LR AN, A0, B B SLELER, e

probisticdi Mbdﬁqu}kt&iseﬂﬁﬁdfﬁf B3 bpeved sipnot hitoindsiranion odf water soluble,
consuned 2, 3 or 4 tinmes per day, respectively
non-digestible  saccharide stimulates’ most ~ species  of actoﬁaczllus and
Bifidobacterium population to an cqual extent, but stimulates B. breve and L.
paracasei to a lesser extent. Since bifidobacteria are more dominant m the infant
intestinal flora than lactobacilli, B. breve is preferred most. Preferably, probiotics are
present in a daily dose of 1x10° colony forming units (cfir) to 1x10" cfu, more
preferably 1x107 to 1x10", most preferably 1x10° to 1x10' of each different

probiotic. ¢

The composition comprises additionally vitamins and minerals beneficial for pregnant
women. Often, supplements comprising vitamins and nunerals are ingested by
pregnant women for their or the foetus’ benefit. Inclusion of these vitamins and
minerals in the present composition conveniently reduces the amount of compositions
to be taken by pregnant women. Preferably, the composition comprises at least one
component, more preferably at least three components, most preferably at least six - -

comiponents selected from the group consisting of folic acid, vitamin B1, vitamin B2,



10

15

20

25

Preferably, the conposition is adm nistered to the
pregnant wonen at | east 2 eks before due delivery,
WO 205118596 ef er abl y at | east weeks, nost pref ACIBYRZ0BH050094
Ieast 12 weeks. 30 Appl i cations Depending on the
diction i under st ood .t ha t
B EPoGA I whler B e Tholfobr e ePfai e oRiTHGRED) dhese
comﬁﬁ@ﬁﬂs%@ Gressad mﬁh@ oSO BPRE 3H NO0 QNG Nhs r8fdr@eddd daily
fective amount of a conposition as described

alloW?@@% i(RBYIveome peafprihiysbeweeg 4o 180 fectFrokerabip yHemet A is
su f‘dl east ﬁ wat er sol ubl e, non-di gestible saccharide
PPYE & F%rﬁ ARt woman, this also relates to the use of
a at |east a water soI ubl e, non-digesti bl e sacchari de
for the preparation of a conposition for said

The eomnesdion. Bot h manners of putting the present
The WAYERLHOR hRgHBLES oS BS Qo BKCTEA dieckilE MBLELAD may be

ent co nis use
admﬁﬁfdrai o e Ip&(g@&m()ﬁfoinbﬁ uﬁd:m foirs of atbzi @bsilfe: pbeseniquid,
rgJositi on is used for a certain purpose. A nethod
OYaEQ?Y Ynproving the intestinal flora and/or the i mmune
system of an infant is provided, said nmethod
conprising adm nistering the conposition of the
Prefepaldg etiie dfﬁhpns?&ittﬂ @n a milk-basedc bypmds icbmprisiagnfpts) pratgins and

R ﬁ‘mﬁ“ﬁﬁ‘é%ss
than SY3MR B8 1bREed HeAoun? oPLAIGAG SR HnsuridcdBAL PRILGRIY this

e Imune systemin the present invention relates
milkibaprddicend st packed mnd atbiotle ctﬁetmpdtbmthmhmhmaﬁeﬁﬁo of l(ﬁ(meml

mor R PHTELY PO S0/ Br SRE B e 128 o) Shtitablye fhe cogagsition

“is a HaBNlk! leoﬂdi , QUBwaRice hpotitibh i Nvext a@vit ?me?}ﬂa U.\g,efﬁe'tf&ﬁbly
ha | no

rreans W th respect t0 a pr egnant wonman 01
below Rgds Praferakly, thelcgbipesitinons alpoedari pricked bcsehbeidempTiiag 1 to
d that adm.ni tion of a water

10 & g e R a1 ddt PO e SA? S & et ed the

neonat al i mTune system towards a
Dose
In the present method, preferably the present saccharide is administered to the
pregnanf women in an amount between 0.5 and 50 g per day, preferably between 3
and 25 g per day, most preferably between 6 and 12 g per day. Preferably, this daily
dose 1s administered in one portion per day. Preferably, this daily dose is divided over

2 or 3 or 4 portions, which are consumed 2, 3 or 4 times per day, respectively.

Preferably, the composition is administered to the pregnant women at least 2 weeks
before due delivery, more preferably at least 6 weeks, most preferably at least 12

weeks.

Applications
Depending on the jurisdiction it is to be understood that in the part hereinbelow where

a method of a certain treatment is mentioned, said method comprising adnunistering

an effective amount of a composition as described hereinabove or administering an
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20 Thl response and/or inproved the Thl/Th2 bal ance.
It was found that before dg|ivery the i nmune system
WO gfo7aése4unborn child is primed by enhanci ng tREI/NL2667/650094
receptors CD14 and TLR 2. In one enbodi nent,

dni ni str.at,i t | ubl e, ..non: di gest.i.ql
ot R TP M ST 1og (SR RE it i ppyoenant
WO RS Elko Ofla@t ABI e Ais3ERS & Satl Badt NE wak %‘lubtl% NnedRdigBRible

enbodi ment the conposition is admi nistered
sacqbpedm dort thaameprmritipnop ide compopitien ot saithguipees. déetbenanners of

and/or_reduce the severit f aller i .e. f.0od _
pus B S SR ES i 1 SR Bt BB g SoslifRfuch as he
presefi Etnipositionay uSdefor ar deHBRCARPONIG: ithd AdrSinis@BEAOBS the present

wheezing in the infant, nost preferably allergy '
conmgasifipn isatsepfer aertaE Purpese. Eczemn, i.e. atopic

delinatitis, is characterized by a dry and/or red

and/ or an itchy skin 30 In one enbodi nent
A netdiddnios irhploiviog tbE irttékeinwbdl6a-20/od ieeimmiait- Shigasd f 4 @fant is

saccharide to the pregnant wonen, is used_ to inprove
proyifed, i stk ansthed compriangf adm@sismgnthc pemRestan: af ithh pegsent
: re [ :
v R Sl ok et A AB ARl B e, to
a woramt pleguednt bi sdidistfive. col on and/ or faeces based on

total bacteria present in the flora and/or faeces of

the infant after birth. Aflora rich in

Lt Al ¢ ST S _

I R B by P TR 5 S RSk Mthening
the gastuno-dysteasin nlad phesehtt mvedtnon mglatoy dol improvement, stimulation

a3 B BB o S PR BN B A B 40Y BRIV S fation

and/BH EAkAnRBMSHt ik REBS HdsP&dt 18 ol el LRRP, wﬁid,heﬂlttﬁ@ @ontext of this

~incidence and severity of gastr6-intestina
inventiph areans weth, respecieidur preehardivdenaethahdidarot seaeet watgr sdluble,

. ar r.hoea, .reduc consti patd on, ,or reduce ra
non QAN Gl FREC The TROSH bR 2P her Vel PSSR A e yaver
soluBle, \Woh-Gifedstiielc nsatdiRFide Witeb@dpthe glRaMa) GhrBuMObystdif @6¥ards a
t he present conposition conprising wat er - sol ubl e

Th ewroaseEstorimpraevsd chaail hHd h2 Seleasryfthwes fognd that before delivery
tho BUGEIOLAERE S AR QIS Bk TRy WE Y el iBfiptgrs D14
and @iRch t he not her during pregnancy did not ingest the

present  conposi tion conpri sing er - sol ubl ,
In gpgnerabesienth PEMEHEERIRIN te VEFCT OGO et e §3pshride to
pregg onpr ?{glgﬁtés g\/\;Dlafatq efrg?gg%vglgﬁ%% tﬂﬁ[}%{sgt{ ‘32@?‘.5‘& e sac cl{% atlfri)éfn efe.mt' n
one Anstodengtt thaednipositioe is yshemsterdd tchawgnantpwementinveder to

" effect on atopic diseases and/or. respiratory 15
prevint BE tnafrce PR BnEcBin I Ssartiry ad A Fes (& Pod, ey gozema
(ie. PRESRN dSGRHRES] td@ind O rRinR{sC IRAFEyRO r@igoh&jgﬁﬂaﬁs&; and/or

prevent and/or reduce the severity of disorders )
whesghgo 8 ihfaommdre porforplycdlesgs endier aépialdeamajipis( Eceema, Le.

food al.l.er cze i,e a ic dermatitis).

atopi PamRLIS iPaerac SRy v =D AP AT it
wheezi ng, intestinal infections, vaginal infections,
respiratory infections, diarrhoea, constipation,

In ope sFbedimeal pAmasttratian of0he MRlamakblco ROM-HIZereb ¢ Faegheride to
the ?r%éﬂan{) 'v(r&gen I i Q& et'gb%gl' RAL tl'?ed MLty 85620, ftthgh%fant.
resent conposition to a Bregnant wonman i's used 1o
Adnfingvenidn of Serstesent sempodidon iy omui baibgdiaipt aeuisios teanhghcing
of intestinal infections, respiratory infections,
the prrasridgselifidelnsisriapmd/ grlactepagalisindhe coloniandes dheegs based on
inflammation of the infant after birth. 25 Packages
conprising the present conposition according to the
invention with a text stating that upon consunption
of the conposition a pregnant woman will give her
child the best start after birth, for exanple
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5 enbodi nent adm nistration of the present

conposition, preferably colrrpri sing two different
WO el B594501 ubl e, non-di gesti bl e sacchari des, IPCTOSIRH0T/¢50094

enhance the percentage of |actobacilli and/or

i fidobacter.i a based t.ot al ct.eria present, i.n the .
total eS8 RGeEhia ot T2 STEoeher BF dgnt i A BRgich in
bifidoBabrid FRQBE BREDSIIN GBeutBlirit HE BRGMR N BRI bl eAirfnt and

frequently found during pregnancy and the overgrowh

improfespthe g@@ma:gat@ﬁuaii'@ab]n.eﬁk dopeved gastre-ipiggiinahhealth relates to a

m cr.obial mcroenvifro nt .can _be prevented.b . X
redugec (ISP i BTG SITN, TACOOBact PP SSRGS | mtestinal
infedi6a8Ph erelludedi MickRhcd hhdlsed@fh B QaRRCHMENal inflammation, a

doubl e- bl i nd, random zed, placebo controlled study -

reduggd mcadapae dinfer sgroily elediaghopmsregasadogenstipaiionh og reduced
cram&)gf:c%!m %gedg I%t ﬁlréa?g#ﬁ‘gti%%gt%a& rﬁéa];fﬁ)lo&l%el it O-Eh‘gl),(ich éche mother

_ eri nental suppl ement oOr
duriI? ?@gﬁﬂlcfyr dmrdopenghi thevwaeken0fcog@stitibn @Omyfiting water-soluble,
elive

elivery. The experinental supplenent was based on
‘non-diggstiile saachyide. Sticpgbees af plaegthensd apd pppioseg & igpspved
. M Vi . C . Ahe. .
i PR T Ao F BRI B PR o TR R e mothr auing
pregiBeicgi did)noti ingést Thd préset compogtiandodipgisiag witgesiliitié enon-
. nmaltodextrin. This supplenment was taken 3 tinmes a
digesile saprbaridsrrriglatiy iy P atesnanhBomag iy <dd net ngesy the present

' ti : ' A t ak
comRRR bRy QPEELEdithle et oo EPLE R, Bl Siepetigned
immie gessdmtwitinbavA s eenatiwt effitct sanpbpicvdiscat@kamnl/@at retfieatory
. ~ last standardi.zed routine hospital visit before
infecfigps-Japye € o ISYALOR B e BFSEH OFMOPEOHARs2 pregnant
wom2R i@l Bed:df dﬁr‘é%ﬁt hedR) 36k ahe !éE%ﬂtjz Salgishfiels sehbctéP¥rom the

day 20 and 6 nonth after delivery stool sanples were
grouplobadisieg diradlergyhie.entrodalleszy) 3&zkne (ob ktapicfdeomatitod), adtlena,

._.Jmat enma). and neonat al .stool sanpl es.wer.e analysed by .
shini SRR AT o RO R EER S CoP BB o L g cPos, Vaginal
infecPbRS) OkPirsioly YnfbasRC t EhhERY, WoniehatibkS chimdlsy 5hé Abdtinal
~ _inwvitro stimulation assays with mtogens and
inflaggmagipy eifs the Thigart o3 ffas vipiry- %@rm@@b@dlmme agmbdyragign of the

[ . S j . 1 Q) '
pros g BTN SRR i 05450 bR B o
the pREEPtOfsSsiie. of MoROILANeousidds agifnt@l Wazdidas) dhoes,
gquantification of Tall-like receptor expressing cells
consipatre, crampa pud/gy Wirsiisdypdampgtion of i infant afige bir%sf ty b)
Adaptive i mmune response 5 Lynphocyte subsets were by
four-color-cytonetry. Characterization of the
Packdgdls/ chiddbrisirg) @k edleseRNAorapdsitioraccanding hethekhveitiveceifit artext
.patterns (TNF-a, INE-g, IL-4, I1L-8, ILIO IL-12, |
stating) thp3 upqroepnsupIRsigD sy RAMPERISRA Pregpant AorgaRaill give her
o PRy RGaI L P P S LBt AT E By B!
floras tfiomau | catipositinn t dndlom bk snttnl, PSga imimvinologiral yisfemce or
roducti on within

e o P S Yl e Bt on ML,

Administration of the composition of the invention is in one embodiment used to

improve the immune system of the pregnant women.
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Pl acental cortical blood sanples were obtained form
28 deliveries and stinmulated with Concanaval i nA
wo t0@om#pés ( PHA) , Li popol ysacthari de (LPS), PCT/NL2007/050094
St aphyl ococcus enterotoxin B (SEB), 13-1actoglobulin
house dus mte al en from.15

(BLG) g | er%
Ad@é‘% larfbﬁ %@.cawoafl@?a {PSAIFRTRT R OB FOMRRSERH{cH soluble,
nonga%;égflble Ol iids a‘ﬁi&e bl & gxgp %'stwg) Qﬁﬁ&lenﬁ"@g{e? SQiug%d non-

es) were st’ priately | ut ed
digdstitil€-sacdbEridesG5in omr erARdimaintelsed tmmﬂcxrgthﬁmatﬂae umnune system,

the antl bodj es ag% nﬁ,t hu ? CDélfagDS 5RA, I vantageous
ent %ﬁnm% 0@%resﬁ%ﬁpo§ﬁgﬁ5pre@%ﬁh@’co%ﬁﬁllsmg two

approprl ate 1 sotype 20 controls. After stainin
differontt wiatien selitblg, Bonydigessitje exscharides,|iy seqdl toTdndance the percentage

. f. k' )t R
of IRl bior o GG FE oo b LG R PR s sintestine
andRekBgha 6F the i alvoRRa. P id dEirRRHeRM AaRS @kt@itRvaginal
exp reSS| ng}zce within the CD4+ 5RA+ popul ati on

ﬂorafve$ dregperit écdmdmé’ugan@gmw@@sthsrmgwéh waathogens and

om wi t.-hi,n_th ic(
oo R 2 b Brosa b bR in oo Bl by gttt
coloeatoh hatrieseengd. i ntensity (MFl) was determ ned.
CD4+CD25h1gh expression on T regul atory cells was

det enni ned. Whole CB stinulation assay Heparinized
EX% diluted I to 5 in RPM-1640. Aliquots of 1 inL
uted CB were stinulated with concavalin A (Con A
ExabplQUitkical bl a- | act ogl obulin (100 gg/nL 30 BLG)

CA %%g&&gﬂou@F%HQi @@%@%ﬂedl e ol%ﬁ?rﬁcl%? @@d:i Vﬁ@/ asparallel
gm\.éE %s’l g‘?ptﬁ%ﬂ?%(gémqlﬁiﬁagg IBPX?S[&IQ%%D{I glgal at X t%rﬁ They

recew&deelﬂmc ubategperaheBal @pplensendYr @(ﬁlaawmﬁ‘pbetle ﬂi‘ih 'ﬂdek of
and er nat. ants wer e staored

or -
oS RATY SLE. XIIRET Bl SRRy "f"l‘?eg%%??&?i higiscipSiuible

ohgwarc@ha%@@tdnﬁlcgﬁlp&@e&y LioticRS URGH NatiRlt GOW BBrcal ARG, The
mul tiplex, particle-based, flow cytonetri c assay

Nethands) plennylin (RaffisHP) Qrazh Btlgm)L ina0;1 @t @Sr; and 3 g of
,dlgegﬂgg C]glﬁ.@ n(%%‘g%fb a’gfalg\?\ﬁsl.lph men was ptea,rignat?)aﬁmesmrd%y. The control

supplement was composed of 6 g digestible maltodextrin.

A stool sample was taken before the first supplementation, at the 25th week of
gestation. A second stool sample was taken at the last standardized routine hospital
visit before delivery. At delivery, one cord blood sample was obfained from the
placental umbilical vein. At day 5, day 20 and 6 month after delivery stool samples

were obtained from the neonates.

Microbial flora of the maternal and neonatal stool samples were analysed by FISH
and real time PCR. Cord blood (CB) was phenotypically characterized using FACS

analysis and in vitro stimulation assays with mitogens and aliergens.

~ The following parameters were measured using methods known in the art:

a) Innate immune response
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5 further dilution. To determ ne 1L-6, 1L-8, MP-1

and M P-113 supernatants re diluted 1:10 in RPM.
WO 20b#108946f er ences i n cyt oki expressi on, as d’@]’ﬂdﬁumwwaoosm

to the negative control, were determ ned and

tratlon wer e, not lized to,the nunber o .
K G Bty OF grouoploB 1 Tat r&eBiors Gusn Bedb Bappd N sejon of
VaZ%QeTCR%E Mﬂﬂfé&t)iox? Bt %nngeflre@éptamip@eég Ingadie gwnkz TLR4)
3 cel . 10 Despite large intra-individ
r:YtaQ c@mNKOEH@CmtEr nal mcroflora conposition,

b)A %V (‘i't al bacterial |oad and the nedi an nunbers of
gaeq VS PS8 P ¥ dobact eri a and Lactobacilli did not

Lym@hddyed subgétvaer: BpfduraoRiRstReAST EhansetizRion of the THI/TH2-
suppl enent ati on.. However, upon suppl enentation wth

relatedw@%ﬁ angarheroking geaepiT patemns U(TNF-anNFrg, 1L-4, 1L-8,
i1d, REL£ASed) DeraeR! ot N @ﬂzﬂs%ﬁ’aé%ﬁﬂf 8P%3 CCRra,

Fact o aC| rn"the Taecal TlTora of Thé predgnan

Ccmp mmanqbﬁestmﬂate@eeusmbﬂemelemﬁﬁbdrw Redlaims RCIOPCR and
mpl es, B. catenulatum B. infantis and L

aﬂerd&h%bhmi smplstien (v Qe BHA gud A Seyeiioe dnplysiseiihe ratio
of %ggg%-%?g%(g ]]ﬁ%ﬁu&{ oh® Ly it pt?h or és.lﬁ]; '(%98+12961F%bsets were

ants from no romthe
deterexéped. i mental group contained, at day 5 after

del.i ver 7.4 % | actobacil|i se. .3.0 reas
Placgng %1095&%‘% lopd spRplss peTepd t%%&r@ ¢ delimarigsmidr i Séan ated with
at d [ nl
COII(I%alct onaAm ?% n:i@?@?? eil%abgg a?cﬁ]ﬁt&? gé‘g ?%ﬁsr}o %&Y%C&WS :
entemtmqnaﬂ:“i EREB), Flactoiziobulin (BOME A )i lgnisé idosintite ndleseaefrom

oo e o oLy B
CB el 8phoMAS GOl WREe Bodd %ﬂlﬁl@@l %@&Ssthﬁe"d Quifil BoprBMiately

The percent age of neonates positive .
dilutet FHEpHhPEY é’GSH,Oer%B{é(hhebdtm@ﬁqﬁ)ﬂmb@ﬁﬂ@dwa pedingimuday CD4,

8 R PR Re Ty RGeCR Aty 2e S b CaTor D0 (s CCR2, CCR,

CCRANAORS, TORY,COXER, TCREVERICRS, TIRITHE, | 6@ndgdpYoprRdeisotype
mean fl uor escence i ntensi ty l'evel s of TLR2+ on

controfsy 4 @éa}mg, ¢oniapEakng enilhreaylas wgrobped phE: DByentages of
T +
chofi S A b RO ISR Rk LY b SR Siin

the ©ib4 e@‘tlﬁﬁﬂpdrq\my @opalafiestarl hblper@apges of AR expressing cells
del i ver% WO 2007/ 10594515PCT/ NL2007/ 050094 Table 1
withipdpe &b OB RRIBERBr Vere AnalEed bisatamq foalypes geecedure

wes Bl BTGB ST AR U ISR e

popubatipes.i FenCACRvedie qae. fludredoetded olvasite riMEl) was determined.
CD4E(§8§§ "ngzyptrgslsmn onnT regu?atoryo{?e{lsa %vtag Heatgl!*nkllnleg Cont rol

Whole CB stimulation assay

Heparinized CB was diluted 1t05in RPMI-1640. Aliquots of 1 ml. dituted CB were
stimulated with concavalin A" (Con A 50 pg/mlL), beta—lactoglobulin' (100 pg/mL
BLG), ovalbumin (100 pg/ml OVA), lipopolysaccharid (0.1 pg/ml. LPS),
staphylococcal enterotoxin B (0.1 pg/ml. SEB), Dermatophagoides pteronyssinus (10

pg/ml. Der pl) or medium alone in 2 24-well culture plate. Cells were incubated at 37
°Cina 5% COg-atmosphere for 24 h or 48 h and supernatants were stored at - 80 °C

- for cytokine analyses.
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Mean (s.e.) % bifidobacteriaa Control Mean (s.e.) %
| actobacillia T=1 b 13.0 (1.7) 8.6 (2.0) 18.5 (4.1)

WO B071059459) T=2b 24.1 (2. 6) 9.9 (1.7) 147(3PI/NL2B07/650094
(1.9) aBifidobacteria were quantified with FISH,

Mulhglg)t(grbr%gl [1i were quantified by real 5 tinme PCR

The cytokines were qﬁa.ntiﬁed in culture supematants with a human multiplex,
particle-based, flow cytometric assay. TNF-a, ]FNW,' IL-1B, IL-2, IL-4, TL-10, GM-
CSF, G-CSF concenirations in the supernatants were directly measured without
further dilution. To determine IL-6, IL-8, MCP-1 and MIP-13 supernatants were
diluted 1:10 in RPMI The differences in cytokine expression, as compared to the
negative control, were determined and concentrations were normalized to the number
of lymphocytes (for 1L-2} and total leukocytes (for all other cytokines) obtained from
whole blood count (pg/ml/10E3 cells).

Despite large intra-individual variations in the maternal microflora compoéition, the
total bacterial load and the median numbers of cells/ml of bifidobacteria and
Lactobacilli did not differ between both groups before onset of supplementation.
However, upon supplementation with the supplement comprising GOS and mulin an
increased percentage of total bifidobacteria and lactobacilli in the faccal flora of the
pregnant woman was observed. See Table 1. In maternal stool samples, B.
catenulatum, B. infantis and L. acidophilus were the most frequent species in both

groups before and after supplementation.

The faeces of the infants from mothers from the experimental group contained, at day
5 afier delivery, 7.4 % lactobacilli (n=17, s.c. 3.0), whercas the facces of infants of
mothers of the control group, at day 5 after delivery, contained only 2.4 % lactobacilli
(n=16, s.e. 0.9).

Intra-group comparisons of infants showed a significant increase in t_he numbers of
lactobacilli in the placebo group [p=0.038; pW] from day 20 to day 182. This effect
was confirmed by FISH analyses [p= 0.018; pW]. The percentage of neonates positive
for L. acidophilus increased in the placebo group from day 20 to day 182 [p=0.016].
This difference was confirmed by gPCR analyses (p=0.012).

FACS analysis of cord blood revealed significantly lower mean fluorescence intensity
levels of TLR2" on CD14 monocytes in the experimental group (p<0.05). The aliered
CD14+ and TLR2+ expression levels indicate that the neonatal immune system before

delivery is directed towards a faster Thl response after delivery.
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t=1 in 25th week of gestation, before onset of
suppl enmentation, t=2 is at the | ast hospital visit

WO 2hefios®sdel i very., Stati sti dal | y significant PCT/NL2007/050094
difference, p < 0.05, between t=1 and t=2

Tablgel Redion i A RS A BHEP G By st of gt pomen
consiiRif é‘ﬁﬁxtﬁfe‘?&' ROE Gnd URPhEBI R i) @"frflﬁfddﬁgtrﬁnf{t:@ﬁtrol)

i mmunity, a conprehensive phenotypical |ynphocyte .
subset anal yses was perfooned CB CD4+ T helper (Th)

caoll and OO L T ~vt Nt A o~ Tn\ caollc nrnad

oxpr G LSRR 5 \|&- DS TR RAC ROty pe (:

whi | ¢ pNres: 'g_%lmwwdm oherq%églf %
CD4/ CDB+ ;(g \?\@II as thespercerta es of /ED4+ @e)
CD8+ mbﬁmen«ﬁMJr @m&lmtﬂhandc '

W n.

q:
9—

TT5 a3 Vgidips. 1] WoRibet 14 Protbian 17 ed

T=2"CCRTF 21 183.63% _CEl|Igg (BFy Ot NET CRHTWeT € expggpg}ad

at _alverv 16w fredquency ‘on botlh CD4+ "and CD8 I 1's

a 20BifhlsbMEdrio WetXGbtifiad whihgRSOh ldndeHaclDeveragen@iDgd by real
?,kﬁgaets, whil e CXCR3 was only expressed at a high
uency on CD8+ cells. The anal yses of the

b frequgnsp &Eel@gﬁg%%{m%fﬁé oWkt R @uﬁ@éﬁentﬁ%f‘ t=2 1s at the
CD4+CD45RA+ and 5RA CB T cell subsets, as well

last hpspitd etsiirhefdra 2ehisgryo ( CXCR3/ CCR4 and CCR5/ CCR4)

e dif + sub did not
o o FPlGlE sl R atn O e s DB g BRe. The
d  eathMstablly il fdanaikem 62 3% \b@dv&ee@%xﬂsd}mé:ﬁmnd controi
activati on marker CD25 were expressed at simlar

group.evel s on the different CD4+ subsets in both groups
(data not shown). No difference in the frequency of
CD25bi gb expressing CD4+ T cell subsets was observed

To (e¥edifannatmal vefedugicl. dippRaint@dy. afftted cmlar@hnmﬁty, a
anal yses of |eukocyte-derived cytokine profile

conlp@a%}%?@éwteupéﬁmﬁypw&wpéscséﬁ ﬁl@hﬁ%@abﬁ?wa&p@éowe@h% CD4" T
4

lp (RPN RSO0 O e UERLA ARt e v

(CD%lRfA*@ phacEgpdet M%m vitile Ieasathsn pplesprdsadd OD4FROUPEhe ratio

of CIEIRET 3 1GHL Fn b POy BT 1P S sl EDBIRFERA"
cmﬁz@#@x@;ﬁéﬁcﬁl@aﬁ@%ﬁ@* ch@%t BlfrerB ﬂ&ﬂﬂ%weeﬁ *it-i‘é Brebiotic

results 1 ndicate that supplenentation W|th wat
and tboplabtte grompglimesttiast © thabighdrdqdexcyrdf IR E o[>8713%) cells, all

o CERESRED RS 395080 181 HRBBSL LS00 o o et
The NAHI SfI(ESORY Swdshigh dnnme\cqw Acubat kRl while CXCR3 was
only expressed at a high frequency on CD8" cells. The analyses of the frequency of
CKR™ lymphocytes within CD4™, CD8", CD4"CD45RA" and CDS'CD45RA™ CB T
cell subsets, as well as the Th1/Th2 ratio (CXCR3/CCR4 and CCRS5/CCR4) within
the different CD4" and CD8” subsets, did not differ significantly between the two

groups. The early activation marker CD69 as well as the late activation marker CD25
were expressed at similar levels on the different CD4" subsets in both groups (data not
shown). No difference in the frequency of CD25"e €Xpressing CD4™ T cell subsets

was observed (median: 1.5 versus 1.4; p=0.683).
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10 intestine of the infant during birth and

col onisation after birth '6t h [actobacilli ancUor
WO piofilgssact eri a. Especially the presence of PCT/NL2007/050094
| act obaci | I'i very soon after birth is of inportance

nce |l .actoba capaci t
et R ansro T RAOESr S PheRERPE pkifif grodpgton by whole
CB lcBtn@sd kinalila@AIKI0 BIRBEN SHD ﬁﬁiﬁg@ﬁt floy 200r Rvedled apiql barerns
bi fi dobacteria and | ess suitable for enteral

of qytakinsgRpsessPnr Nﬁe%igmﬁ@ant dH&erengep daiwesn 1the ifvialisupplementation

t hat _t hi nt at.i on i ppr h
ol R B AR A2, OB, Yk kTG MRARTL by
diff@ent dimuBXapat ﬁo& G-CSEL@L0mi3 fof Dar pi, @L@I and DRzAjased
conposi tion packed in a 100 m bottle conprising:

208.1 g transgal acto-ol i gosaccharide, (originating

The%% :}Jig%%{fﬁa %&t% t %ﬁ@%&%ﬁé@?&%%&@@ aﬁc’hﬁﬁ ?on—dléestlble

sac@uﬁmésmgsmtadnnaﬁﬁemtt pmmlge Sif hifid@Aeery abtAactdiciily in the
EPA 25c¢c 8.4 ng AA 8.4 sapent aeno aci d (.DPA
gut %cwgogaﬁfmrqu% VerEn o bhig IF%EA)IH 3117mmemktﬁwem§lmo the

mte%tme%h@fnfﬁlt"(\ﬁhﬁ% b éﬁﬁ &)IoﬂﬁQﬂmﬂ' 468 birH Qitk fl’&@(k‘tﬁ(:ﬂﬁj @nd/or -

manufacttre of a conposition, wherein
bifidobapesa.t Egreciadly adhei priestnes ed lﬁdohaa@nuerypsmna@r blﬁ“chats of
impgll'tglfcgntsmce qactobacﬂh have a high capacity of acidification of the colon,
thereby making the intestinal environment subscquently more suitable for
bifidobacteria and less suitable for enteral pathogens. Furthermore, these results
indicate that this supplementation improves the immune system of the unborn child

and infant during and after birth.

Example 2
100 ml of a liquid milk-based composition packed in a 100 ml bottle comprising:
- 8.1 g transgalacto-oligosaccharide, (originating from Vivinal GOS)
- 0.9 g fructopolysaccharide (originating from RaftilineHP)
- 750 mg fish oil and evening primrose oil, comprising
¢ 300 mg DHA
¢ 42mgEPA
¢ 84mgAA
¢ 8.4 mg docosapentaenoic acid (DPA)
¢ 15 mg gamma linoleic acid (GLA)
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i. inproving the intestinal flora devel opnent of an
infant after birth; ii. strepgthening t he i nmune
system and/ or prevention of ‘i mune systemrel at ed
di sorders sel ected fromthe group consisting of

ﬁ##ﬁ@%% Idﬁ@ﬁ?a asthma, rhinitis, hayfever,

ﬁ] vitis, wheezing, intestina

10i nf ecti ons, vaglnal i nfections, respiratory

i nfections, diarrhoea, consti pation, cranps and

i ht dései pfap Watel apiblei opn-digestie isastharide afor dhe phanufacture of a
f or ﬁ‘lgg;ltlaﬁ \f(}@ntent%m &19' F‘llﬂ gﬂtuﬂﬂg aﬂy{nﬁ%&é%ﬁ ﬁ&ﬁ&%ﬁ%h&%‘c of an

manu ure o Ion erein
conpm&nmﬁmn IS adn1n|stered to a woman pregnant of an
15i nfant,. for stre t he ne SYyS
an | ot AnimBE e <SR S5 HeibaRed AR ReY Ehamiy
or 2, uhetreddihdnii hadmfaint destbd andfst @resfeeﬁcﬁzdoﬂ mnrﬁune system
dose of 0.5 to_ 50, g/ day, #rlng%at | east 2 weeks

bef or e dlE%I‘T“GéIdﬂ%?@:‘i‘*?S sejgyteq IOYP SPRYSHNE o rjlergye cozema,

of the prgsgdi NBiklidi Myfover 0 thbé imag Raekahs, alintestinal
col oni sation of the i nt'estine of t i nfant after

bi rt h andpfgetions, vaginal in eemncur%glr@thef pe?fe%magedlarrhoea
bi fi doba L mAEE
25bacter%§%#%9?ﬁ£ go ghﬁgﬁgior Ig%cesﬁog Pﬁeﬁ aﬁ?ﬂnﬂh
after birth. 5. Use according to any one -of the

pr ecedi cl erein.th acc rJde c rise t
e stite gt pul SRR FRERE oF DR st Ghefthe of o
t ot abmpuiher, whEreifDMe sa@phitidnde adifinister@l ©ILRSmAmprefient of an

sacchari e 1 8
infant,

i. strengthening the immune system of an infant before birth.

3.. Use according to claim 1 or 2, wherein the saccharide is administered in a dose of

0.5 to 50 g/day, during at least 2 weeks before due delivery.

4. Use according to any one of the preceding claims
- for stimulating bacterial colonisation of the intestine of the infant after birth
endfor
- enhancing the percentage bifidobacteria and/or lactobacilli based on total

bacteria in the colon and/or faeces of the infant after birth.

5. Use according to any one of the preceding claims wherein the saccharide
comprises at least 50% galactose monosaccharide units based on the total number

of monosaccharide units present in the saccharide.



6. Use according to any one of the preceding clains
wherein the saccharide is sqkected fromthe group

consi sting of transgal actool I gosacchari des,

gal act ool i gosacchari des, |acto-Ntetraose (LNT),

| act o- N-neot etraose (neoLNT), fucosyl-I|actose,

fucosyl ated LNT and fucos¥lated neo- LNT, and :
al @haUsgaﬂca@ﬂmemgwa@@h@ﬂ dereqsAlE efaiBp ywherein the saccharide is
trans t |g CG id C 0,

one ofrRG ek ediag B meerhtne; T nE Mg el Ry Aibharides
'Cor’rprgh&et@o}d‘@)tsﬁ:bhﬁﬁieg Hheo-Nawotrace g(é§’u”) Uhceo Mm@t«taa%d dnggLNT),

and wat er. sol ubl.e, non

wher d¥Gesyaedeisy ftﬁesykteé*ngkgaaé‘éh@&?‘?s&ls% éﬂe ynd alpha-galacto-

di ff @liefhchN O peftirgbly trﬁﬁ%@;ﬁcaolbbéacdiaﬁ&er ent degree -

of pol ynerisation, and/or iii) . different

nonosaccharlde conposition. 8. Use according to claim
?Nh §lsE1 RcSaAGE Nar érgr Jé GOPR! hisERtiRl cthiBRSWHhEONORE composition

tose unifs b on total nunber of
rmnosampzhazs |\@tmerumhtb@ moeslégestibile sergbaridard dad avagrgoluble, non-

wher %&eftﬁgcc h % tBO gsre?nesla %taxqge L gms%cgﬁargl'é Bfhve i) dlﬂ%rentr

consi Ca¢enart des

f r uckBobdigiegmesdar lid &ﬁﬁerepf atgeabl polymetisation, dind/os éi)odifferent
a water sol ubl e, non-digestible saccharide, wherein

the Sweewarhagde P%ml%f’s’&ﬁ’l‘ act ose conprising saccharide
conprising at | east 50% gal act ose units based on the
total nunmber of nonosaccharide units present in

: s ab c blae iadeording rtot HammA nwheein usaechsride Ac GAPBIATE i2b rlleathSO% of

, h f in
Wh o r gia Oi%{%ng.m{s 8639 tat %grgﬂerofjf Hb%oﬁﬁ&ﬁﬂ@@tun}’ﬁ@mem

e conposition is adm nistered to the
preg mnharmbndaand ﬂyﬁereiﬂ&aaccanan«hf El ingeleatedclram thedgrowpheameisting of

h ki
tse|eegr %tap ?%hqmﬂggs&fngﬁ‘éctggl osa Eanda €3 Pre%&'gb% mqﬁn.

fructopol ysacchari de and fructoollgosaccharide

Pt ?f %rsg ?)lf )5/1 \Ianth Isoluble non—d1gest1ble saccharide, wherein the saccharide is a
galactose pomprismg saccharide comprising at least 50% galactose units based on
the total number of monosaccharide units present in the saccharide, for the

manufacture of a composition for

i. improving the vaginal flora of the pregnant woman;

wherein the composition is administered to the pregnant woman.

10. Use according to claim 9, wherein the composition further comprises a saccharide

selected from the group consisting of fructopolysaccharide and fructo-

oligosaccharide, preferably inulin.



