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wodosionssenal or pharnmaceutical conposition conP@I/RPTIGS/@08999

fat conponent, a protein conponent and a carbohydrate
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Breastfeeding optinally supports the devel opment of
the infant and protects a@esasiptiomecti ons. However,
not all infants are in the position to receive human

FTELD At TEURYEPIEeNa continuing aimto provide
i nfant formula, which sinmulates the functions of human

mlk. In addition to the desired conpositional
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possible. It is believed that this ratio results in
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st everal downsides attached to the use of bovi ne,

whey dom nant protein sources. These whey dom nant
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it is also particularly desirable to mimic the protective effects of human
milk. Human milk has for example been shown that human milk protects

against infections and allergies.

In current infant formulas, the casein to whey ratio resembles that of
human milk as closely as possible. It is believed that this ratio results in
- optimal growth for the infant. However, there are still several downsides
attached to the use of bovine, whey dominant protein sources. These
whey dominant formulas do not optimally protect against infections.
Administration of such formula results in an impaired development of the
intestinal flora of the infant compared infants fed with human milk,
particularly in the first three to four weeks of life. The flora of infants fed
with the whey dominant formula contains more or less the same bacterial
genera as the human milk fed infants, however, the quantity of beneficial
bacteria is reduced in infants receiving the whey dominant formula
compared to infants receiving human milk. Moreover, the flora of infants
fed with formulas containing whey dominant bovine protein source

contain increased amounts pathological bacteria such as clostridia and



genera as the human m Ik fed infants, however, the
guantity of beneficial bacteria is reduced in infants
WO e@ejovi3ng t he whey dominant formula conpared POI/EP2005/008999
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provide a nutritional or pharmaceutical conposition
whi ch reduces the risks attached to feedi ng whey
SloMiMARY Off ZitE INMRNBIONhi s object is solved by a

conmposition according to claim 1. The conposition of
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ai n-'po yunsatur ed fatty acid (LCPU i n an anount
exceeding 0.1 % based on total fatty aC| ds, said
ngommmpcnwfnm pregesd invention is characterized in that

the weight ratio of casein to whey is 11 to 124 and
that the composition contains:

a) at least 3 grams - arginine per 100 grams protein;
b) at least 10 wt.% linoleic acid (LA) based on total fatty acids,
c) atleast 1 wt.% alpha linolenic acid (ALA) based on total fatty acids;
d) at least one long chain-polyunsaturated fatty acid (LCPUFA) in an
amount exceeding 0.1 wt.% based on total fatty acids, said long chain-
polyunsaturated fatty acid (LCPUFA) being selected from the group
consisting of docosahexaenoic acid (DHA), arachidonic acid (ARA) and
eicosapentaenoic acid (EPA);

e) 5 to 25 wt.% of at least one polyunsaturated fatty acid based on total
fatty acids; and

fy 2 to 12 grams indigestible oligosaccharides having a degree of
polymerisation of 2 to 100 per 100 gram dry weight of the composition.

The present composition stimulates the maturation of the immune system

and the maturation of the intestinal tract. The composition of the



fatty acid (LCPUFA) being selected fromthe group

consi sting of docosahexaenoic acid (DHA), arachidonic
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wt. % of at |east one polyunsaturated fatty acid based

on total fatty acids; and f) 3 to 12 grans

indigestible oligosaccharides having a degree of
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and/or treating inflammtory disorders in infants
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a “low risk intestinal flora”, the maturation of the gut and the maturation
of immune system are highly inter-related and co-dependent. Hence,
infant formula should include all those ingredients, in a proper balance,
which stimulate the maturation of the gut, the maturation of the immune
system and the development of a low risk intestinal flora. With the
optimal combination of ingredients, the infant is better protected from
allergens. The present composition provides such optimal combination of
ingredients. Because the ingredients often act on different mechanisms,
the ingredients of the present composition act synergistically, providing
the infant with an improved resistance and reducing the incidence of

inflammatory disorder, particularly allergy.

The present composition comprises oligosaccharides with a low degree of
polymerization. The oligosaccharides stimulate the formation of a low risk
intestinal flora, particularly reducing the count of (potentially) pathological
intestinal bacteria such as clostridia, enterobacteriae and/or enterococci;
and stimulating the colonization by bifidobacteria and lactobacilli. The

bifidobacteria and lactobacilli stimulate the maturation of the gut e.g. by



system and the devel opnent of a |ow risk intestinal
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Nmretmn 8@9161[2&(% It 3r59r)sha\fﬁ>ﬁ@h08ﬁdl itfhas begrefqund that C18

and C20 polyunsaturated fatty acids, particularly eicosapentaenoic acid
(EPA; C20:5 n3) docosahexaenoic acid (DHA; C22:56 n3) and
arachidonic acid (AA; C20:4) are capable of effectively reducing
intestinal tight junction permeability, thereby stimulating the maturation of
the gut. Hence, the present composition advantageously includes
LCPUFA’s. In addition the essential fatty acids linoleic acid (C18:2 n6)
and alpha linolenic acid (C18:3 n3) are indispensable for both maturation
of the immune system as well as for maturation of the intestinal tract. In a
further particularly preferred embodiment, the present composition also
contains gamma-linolenic acid (GLA; C18:3 (n-6)). The present

composition therefore contains linoleic acid and alpha linolenic acid.

Optionally, but highly preferably the present composition also comprises
nucleotides and/or nucleosides. Nucleotides stimulate the maturation of
the intestinal tract, reduce the incidence of diarrhea and stimulates the

immune system. Infants fed nucleotide supplemented versus non-



desirable to further inprove i mune system and/or gut

maturity. It has been surprisingly found that LCPUFA' s
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The arginine is preferably present in an amount of 3 to 8 grams arginine
per 100 grams protein component. This range discloses all values and in
particular all integer values lying in this range such as 3, 4, 5, 6, 7, and 8
grams. The composition contains preferably 4 to 5 grams arginine per
100 gram protein.

The LCPUFA's present in the composition are selected from the group
consisting of DHA, AA and EPA. This means that one or two or three of

said long chain-polyunsaturated fatty acids can be present.

The range of 5 to 25 wt.-% given for the polyunsaturated fatty acids
discloses all values falling in this range.

The present composition does not include a composition consisting of
human milk. The present method does not include a method comprising

the administration of a composition consisting of human milk. Hence,



As al ready sai d above the present invention provides a
conposition conprising whey and casein in a weight
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net hod, doe od.conprising,th "
Beateeied, dfbortietf thd afebant if ARl k8tsd fam gomeosition
dAd kn pHenealaprtef £ afanttfoempiL $eER RINMPHs£8 U ES B0t 8R% lipid;
adnrnrstratron of a congosrtron conprising a substance

Dftondh- ROferPretedi nangr &9 elcalfidy ea% i eribatwdsale.dPaeterably the
4°r Oﬁq@%ﬁ(gg{ ceéﬂ#rﬁéa# 8l td'98" QH?agrQ{éng' 39 & 3()%390 fat and 25 to
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65 ehdt dArigobltratefl Mbee Preferably, the present composrtron contains
43 to 53 en% lipid; 7 to 11 en% protein; and 43 to 53 en% carbohydrate
(en% is short for energy percentage and represents the relative amount

each constituent contributes to the total caloric value of the preparation).

The protein component of the present infant formula contains casein and
whey in a weight ratio mentioned above. The casein and/or whey are
preferably derived from non-human mammalian milk. For providing
optimal nutrition to the infant, the composition contains arginine in the
specified amount, The term “protein” or protein component in this context
is the cumulative of protein, polypeptides, peptides and amino acids.
Arginine is indispensable in the present composition. It reduces the
incidence of inflammatory conditions of the intestine (Amin et al Journal
of Pediatrics, (2002) Vol. 140, No. 4, pp. 425-431). Furthermore, arginine
stimulates the immune system, and is required for maintenance of a
healthy immune system (Niever et al, Biomedicine & Pharmacotherapy,
(2002) Vol. 56, No. 10, pp. 471-482). Casein and whey contain arginine,



conmponents and constituents out of which the
conposition of the invention is prepared originate
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Human milk contains relatively small amounts of bioavailable threonine.
Hence, processes for the reduction of the threonine content of whey
dominant formulas are provided for in the art (see for example
EP1048226, WOO0111990 and EP741522). Administering reduced
threonine whey dominant infant formula gives in vivo threonine profiles,
which are comparable to those of breast fed infants. The present
composition preferably is a low-threonine composition, i.e. composition
which comprises 2 to 6 grams threonine per 100 gram protein. The low-
threonine content can for example be accomplished by using whey

products prepared by ultrafiltration or certain acidic whey products.

Essential fatty acids content

The present composition contains at least 10 wt.% linoleic acid (LA)
based on total fatty acids, preferably between 11 and 20 wt.%, more
preferably between 12 and 15 wt.%. The present composition preferably

contains at least 1 wt.% alpha linolenic acid (ALA) based on total fatty
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between 0.15 and 1 wt.% based on total fatty acid content of the

composition. Preferably at least two of these LCPUFA’s are present in an
amount of between 0.15 and 1 wt.% based on total fatty acid content of
the composition. Preferably the composition contains AA and DHA, even
more preferably AA, DHA and EPA.

The AA content preferably does not exceed 5 wt.%, more preferably does
not exceed 1 wt.%, most preferably between 0.1 and 0.6 wt.% of the total
fatty acids. In the present composition, EPA and/or DHA are
advantageously added to balance the action of AA, e.g. reduce the
potential pro-inflammatory action of AA metabolites. Excess metabolites
from AA may cause inflammation. Hence, the present composition
preferably comprises AA, EPA and/or DHA, wherein the weight ratio
AA/DHA preferably is above 0.25, preferably above 0.5, even more
preferably above 1. The ratio AA/DHA is preferably below 25, preferably
below 10. The weight ratio AA/EPA is preferably between 1 and 100,
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% Long chai n-pol vunsaturated fatty acid content
prrleéeratdsemntam@desmmamdmrase@mgae?aéiCBHEA @eg 100 gram

G08BCRlaRRs bRt bnaEsd Ll Hodoor/ s talit el 100 gram

faftyt atidls. e Yneey s LW@FAedorﬁlfeQmﬂr@PeWVRjoes not exceed 2
consi sti nggof docosahexaenoi ¢ aci DHA) , arachi doni c

aHeim Reaf DAnaramcitp éside miid '%GFG$Q@PA¥ bepwersy 8bl yand 0.75
DHA t di
2 BT B SRLAERS 21y Acids and Aa in an

amount exceeding O .1 w.% based on total fatty acids.
'Hnefle@EhJBAsatanceahe oﬂmrLﬂ?tJFAodestmay Ig;eqmmvﬁd;ed as free fatty
in 8I u eg an, anpunt bet epg?o...éS and % b at

Hrl9B otMhi ”9':)(9?9"’5 M IRt R SRAOHR f@é%&ﬂﬁ Gnmixture of one of
hbfé &SatHe abovieafite pras8ht té&ﬁﬁﬁo&%%ﬁd%a ﬁfﬁgéﬁ@sﬁ? Ndomprises
I n an anount of between 0 .15 based on
atot%StftameyofaAPd agan DéhA IDfphh@pb@hﬂzﬂdszmhnaS these reduce the

BERSTR! oy I SRARAa, QReTRRE 0P O 2elie. 4 present

composrtron preferably comprises between 0.1 and 5 mg AA from
phospholipid per gram total fat and between 0.1 and 5 mg DHA from
phospholipid per gram total fat. Preferably the AA and/or DHA are at
least partly present in the form of phosphatidylcholine (PC) and/or
phosphatidylethanolamine (PE), e.g. AA and/or DHA containing PE
and/or PC. |

Monounsaturated fatty acid

The present nutritional composition preferably also contains omega-9 (n-
9) fatty acid (preferably oleic acid, 18:1), to provide sufficient nutrition.
Preferably the present composition provides at least 15 wt.% n-9 fatty
acid based on the weight of the total fatty acids, more preferably at least
25 wt.%. The content of n-9 fatty acids is preferably below 80 wt.% based
on the weight of the total fatty acids. To provide sufficient nutrition, the
present composition preferably has a weight ratio saturated fatty

acid/polyunsaturated fatty acid between 2 and 5. The weight ratio



The AA content preferably does not exceed 5 wt.% nore

preferably does not exceed 1 w.% nost preferably
whednsoess1HD. 1 and 0.6 wt. % of the total fatty aeCTEP2005008999

t he present conposition, EPA and/or DHA are

advant ageousl y added to bal ant@ the action of AA e. g.

reduce the potential pro-inflanmmtory action of AA

mepaupsatwatedfatty agid{satoratedsfathoacimhisrarefesably between 0.5
d’,.m‘?ammti on. Hence, the present conposition

preréerably conprises AA, EPA and/or DHA, wherein the

wei ght ratio AA/DHA preferably is above 0. 25,

Thefpreaeny cdmpesilioh peefarabily eompfisesetwazved and 25 wt.%

The ratjo AA/ is.preferably bel ow 25, preferabl

Va0 abiTatesdaliiianits Pased alvtere Taatioaehir sipiprably between
1ebnaero wtand 100, nore preferably between 5 and 20.
The weight ratio EPA/DHA is preferably 1 or |ower,

more preferably below 0.5. In a preferred enbodi nent,
the peseshtcaNpReiomA cadebenevexissthersimproyes mhénclusion of

. achds. It ' 1.m,c human
stPpRughit bEERG BT IS ORRIARE A2 MR s, between
(R06sand Qomao%i istearigoeiccaaid Yossed aiotsl feeg &bi3, leven more
gram onega-3 LCPUFA per 100 gram fatty acids, nore
Hete@adlybetyeenc@d and ! whdeo. 75 gram per 100 gram

fatty acids. The omega-6 LCPUFA content preferably

@lr@%%ﬁ%@@d 2 gram per 100 gramfatty acids and is

y ween 0.1 and 0.75 gram per 100 gram

fatty acids. The LCPUFAs and the other fatty acids may

Toee prroesdantl @ompesitibat t gorpriges i 8 tho gllZcegiarasf dnahgestible

YRFHRR St ariadind B hllliatlsbetin, BPARIBA S 100 per
WOy radesd§t wetght cinthefcoipasiiddApratepdipiypbetweed 3 and 8
form as these reduce the incidence of inflammtory

Arsvy.deose Rrefaealinthativasn Stard of-asgrams ofifiesi reicenstitution of
tRES EWABH Yn GRITRY 'atif aBRtiNRGFatth i o?1HeAidHdABri@to the infant,
these amounts of indigestible oligosaccharides provide the desired
effects without causing intestinal discomfort. Suitable indigestible
oligosaccharides are not or only partially digested in the intestine by the
action of acids or digestive enzymes present in the human upper
digestive tract (small intestine and stomach), but are fermentable by the
human intestinal flora. The oligosaccharides are preferably water-soluble
(exceeding a solubility of 1 gram oligosaccharide per liter water). The
average DP of the present oligosaccharide is preferably below 40, even
more preferably below 20. Optimally, the present composition comprises
between 2 and 12 grams oligosaccharides with a DP of 2 to 60, more
preferably with a DP of 2 to 10 (i.e. the sum of the weights of those

oligosaccharides with a DP of 2, 3, 4, 5, 6, 7, 8, 9 and 10).

According to a further embodiment at least one of the oligosaccharides of
the present composition is selected from the group consisting of inulin,

fructooligosaccharides, indigestible dextrins, galactooligosaccharides



phosphol i pid per gramtotal fat and between 0.1 and 5
nmg DHA from phospholipid per gramtotal fat.

woeekeisnl y the AA and/or DHA are at |east par PCY/EP2005/008999
present in the form of phosphatl dyl chol i ne (PC) and/ or
phosphat i dyl et hanol ami ne (PE)1Te.g. AA and/or DHA
contai ni ng PE and/or PC. Monounsaturated fatty acid
(mdugdingsent duansgalestoolignaaesharisiesir ef er aM|90|w@Sﬁccharldes
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rprdureketsereofci ent nutrition, the present conposition
preferably has a wei ght ratio saturated fatty

ied/ ted fatt id 5. _Th

T A Rl o mPRElA Py A Je bRy selRped from
thei gro$p PERiGEBRG Yob &t e dhd fanstodligdb8cHi®S€8% and at least
conposition preferably conprises between 5 and 25 wm. %

s yealaatad aifiems dhey (euds arnsisting ©6t galaetooyigosaccharides
(@f’cﬂggmfrﬁgﬁgggl%ctgﬁé\@?é‘c&ﬁ] 124y e;gé%meh Qéte In a

ion C 1’pr ov y |n

pertiguésnly goeferradi @knb@]:inﬁeﬁn?:)he 'ﬂiesenﬂmom;msmon comprises 2
preferably contai bet ween

B ThGranis olkRsacehagdosavih & DR 3?%0@1“6%%%9-%@ galactose
#chf%ueeéa SLREDs - ﬁ\(ﬂ%ngilef@trag/fg ?g%g&?ﬁib@‘ééccharides

resent composition conprises
(i.edi fpeid bigduolwhessiocmarisd@s toi t10)a tregaepadficularly preferred

é)mb%gerweﬁ?tl on (9@ of 2 and 1t00 pe composition comprises
transgalactooligosaccharides (|.e. [gal]s -glu, wherein n is 2 to 10), pectin
hydrolysate and at least one selected from the group consisting of
fructooligosaccharides and inulin. The present oligosaccharide can also
be an oligosaccharide derived from animal milk, a mixture of
oligosaccharides derived from animal milkk or a fucosylated
oligosaccharide (oligosaccharide containing at least one fucose

saccharide unit).

For further improvement of gut maturation over the whole area of the
colon, preferably at least 10 wt.% of the oligosaccharides in the present
composition has a DP of 2 to 5 (i.e. 2, 3, 4 and/or 5) and at least 5 wt.%
has a DP of 10 to 100. Preferably at least 50 wt.%, more preferably at
least 75 wt.% of the oligosaccharides have a DP of 2 to 10 (i.e. 2, 3, 4, 5,
6, 7, 8, 9 and/or 10), because these are believed to work throughout the
ileum and proximal and middle parts of the colon and because the weight
percentage of oligosaccharides that needs to be incorporated in the
composition to achieve the desired effect is reduced.

Preferably the weight ratios:



100 gramdry wei ght of the conposition, preferably
between 3 and 8 grans, nore preferably between 5 and
wO 28egussns. After reconstitution of the powder PCTYEP2005/008999
l'iquid and adm ni stration of Lge liquid formula to the
infant, these amounts of indigestible oligosaccharides
ovide the desired effects w thout causing intestinal

(@ligesaeeharides wikb P 2, Ghs(phoesarchadas mith BEs64p0); and

not or only partially digested in the intestine by the
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uiman upper digestive tract i ntestine an
stonmach), but are fernentable by the human intestinal
gredreth ghevelli.gosacchari des are preferably
wat er - sol ubl e (exceeding a solubility of 1 gram

R i e ek el 819, 2. BB B alpily above 5.

even nore preferably below 20. Optimally, the present
Tdepaseseoh composiki®nbeprefenaBlyandofiprises 0.5 to 10 gram
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; ). According to a further enmbodi nent _
drefetredngaleictodlégesacpivdidamis dransgalattoobigesantcharide, as this

e (R il BT o LB aliBfkeSehaHife8  THRL “Hrektntndnvention
raraf | coasnesdar 0 destd ned ugrdvd  fructopolysaccharide with DP

t ransgal act ool igosacchari des), xyl ool i gosacchari des,
heatweieiodi0i gpdaehdrardé80 gpam sbyi weighicahithgezomposition, more

[ an i ) 0] L : "
PRIy SRABRENT ARE o bRFL TR R B8 olyspogharide refers
toaacpalyisdecharide, carhchydralte gasapcisarg desh@deeofoat deast 10 B-
e.g., uronic acid oligosaccharides such as pectin
'H’Q‘%rdoﬁ9§5?%§ UBHS ni xt ures thereof. Preferably the
present conposition conprises at |east one sel ected

Ad&iam bhgogé@é’rﬁ)aﬁ@é‘é?i sting of inulins and
ruct ool T gosacchari des and at | east

To further improve barrier integrity, the present composition preferably
includes acidic oligosaccharides with a DP between 2 and 100, preferably
2 to 60. The term acid or acidic oligosaccharide refers to
oligosaccharides comprising at least one acidic group selected from the
group consisting of N-acetylneuraminic acid, N-glycoloylneuraminic acid,
free or esterified carboxylic acid, sulfuric acid group and phosphoric acid
group. The acidic oligosaccharide preferably comprises uronic acid units
(i.e. uronic acid polymer), more preferably galacturonic acid units. The
present composition preferably contains between 0.1 and 10 grams acid
oligosaccharides per 100 gram dry weight of the present composition,
more preferably between 1 and 6 grams per 100 gram dry weight.



one selected fromthe group consisting of

gal act ool i gosacchari des (i ncl udi ng

wo ca@asgsliact ool i gosacchari des) and pecti n hydr pCTERL085/008999
In a particularly preferred enbodi ment, the present
conposition conprises 2 to 121§rans ol i gosacchari des
wth a DP of 2 to 10 and b-1inked gal act ose and
fruetsse 1s Falvaerigeacidneligosacaharids y

t ransgal act ool i gosaccharides (i.e. [gal] n -glu,
wherein nis 2 to 10). In a particularly preferred
enbodi nent, the present conposition conprises

t ransgal act ool i gosaccharides (i.e. [gal] n -glu,

[ [ peeti n hydrol ysate and at | east
poup| consi sting of

i nulin. The present

oRi gosacchari de derived
rel of oligosaccharides

ved fromanijmal mlk or| a fucosyl at ed
ol'tgosacchBsi de (ol igosacchalide containing at |east
one fucose saccharide unit). For further inprovemnment
of gut maturation over the whole area of the col on,
preferably at |least 10 wt. % of the oligosaccharides 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
100. Preferably at least 50 wt.% nore preferably at
wherginzs vvt %of the ol gosaccharl des have a DP of 2

to 10 (i. , 3, 4, 5 , , , 9 and/or 10),
I t
TSt B bR gy, marom

drmdsgsroujpe pmef@ia!bly)énydem)agmd)f ol i gosacchari des t hat
needs to be i ncor porated in the conposition to achieve

Moo 0 | yeaieh didmed e tialiag of M2, "ReR4 and Rs
réﬁkémcﬂlabé ﬁeWrér’ﬁlrFPE’ Scito -)Icn(l)@él@ylneuramlmc acid, free or
(oli gosacchan es with DP 10 to

gsderifjedacatmiytiesasids 1submre a@dggroup and phosphoric acid group,
and the remaining of R2, R3, R4 and R5 representing hydroxy and/or

hydrogen. Preferably one selected from the group consisting of R2, R3,
R4 and R5 represents N-acetylneuraminic acid, N-glycoloylneuraminic
acid, free or esterified carboxylic acid, sulfuric acid group or phosphoric
acid group, and the remaining represent hydroxy and/or hydrogen. Even
more preferably one selected from the group consisting of R2, R3, R4
and R5 represents free or esterified carboxylic acid and the remaining of

R2, R3, R4 and R5 representing hydroxy and/or hydrogen; and

n is an integer and refers to a number of hexose units (see also Degree
of Polymerisation, below), which may be any hexose unit. Suitably n is an
integer between 1-5000. Preferably the hexose unit(s) is a uronic acid
unit.

Most preferably R1, R2 and R3 represent hydroxy, R4 represent

hydrogen, R5 represents carboxylic acid, n is any number between 1 and



are both above 1. Preferably both weight ratios are
above 2 , even nore preferably above 5. The present
WG ooposs3td on preferably conprises 0.5 to 10 gr BOT/EP2005/008999
gal act ool i gosaccharide with DP between 2 and 10 .per
100 gramdry wei ght of the corgosition, nore
~ preferably between 1 and 5 gram -~The preferred
288! grrepetdrlpsSEeai@én desand 10- and the hexose unit is galacturonlc
transgal act ooI I gosaccharide, as this best m mcs hunman -
apld.k ol | gosaccharides. The present inventi on ‘
preferably corrprlses 0.5 to 10 gram
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refers to a sacchari de, car bohydrate conpri si-ng
eaHiamn Rateat aeaﬁpaﬁenbfelatmeedq r%@ogaggﬁapghar@p@r ci.e. WO
O?Lemccharr des To further inprove barrier integrity,
e present. conposition preferably includes acidic
ol i gosaccharides with a DP between 2 and 100,
Ppefefrabbhl the addﬁ@ligﬁhaccbaﬂuachdsoona,cipdéﬁerably two, terminal

o BSOS T 578 BRSO RS i
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glsuseRid acicicadlurenia acid: ideiranigr aoig, amanpuo@rpmar:td riburonic
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prM}erably has a structure according to the following structure II:

Structure 1I: Preferred terminal hexose acid group

wherein;

R is preferably selected frem the group consisting of hydrogen, hydroxy
or acid group, preferably hydroxy (see above); and ’

at least one selected from the group consisting of R2, R3, R4 andvR5

represents N-acetylneuraminic acid, N-glycoloylneuraminic acid, free or

RECTIFIED SHEET (RULE 91)



Ris preferably selected fromthe group consisting of

hydr ogen, hydroxy or acid group, preferably hydroxy;
wapahcmisieast one selected fromthe group consPSI/EPDORH08999

R2, R3, R4 and R5 represents N acetyl neuram ni c acid,

N- gl ycol oyl neurani nic acid, f#2e or esterified

carboxylic acid, sulfuric acid group and phosphoric

estpoifigdocarbawydict deid; smdfuniongcisk grup R RhoapHoRS acid group,

P BRI AINIRE (a0 B oRe BRn B re bl BBy andor
HREirogehe Feriferdblfcene | seecd fiotn aBkdgroup consisting of R2, R3,

N- gl ycol oyl neuram nic acid, free or esterified o
R4r8bdy R represents Nracetdperapiiip aeidsnbsalyseieyineuraminic
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units (see al So Degree of Polynerisation, below,
adidl candrdthebremainingxefs Rk 8, RuianabRp represamti mpdrgay and/or

het ween. 1-5000. Preferably the hexose unit(s).,is a .
BB, and R  [s08D PEEla Y IR URbELR) Hexdbe units (see
d168r BegRée Nyd PRIYmeR4atiop! ass1bv) hydieBemayRBe any hexose unit.
represents carboxylic acid, n is _any nunber between 1

[WBBY, Npiefan atgoeetbrtueen 8000 sppresentingdbe number of
H@lacfsé ! QQf#%%%bgeaﬁbﬁs J%?e%f%te!iﬁ) 'urdh lérczﬁrfe%en more
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anal yses € preferre ol i’ gosaccharl as
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earlier_ patent application relating to aci
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p?aﬁjtl‘} lﬂ@hgﬂg@&&hari de has one, preferably two, term nal

Most preferably, R2 and R3 represent hydroxy, R4 represent hydrogen

and R5 represents free or esterified carboxylic acid.

The acid oligosaccharides used in the invention are preferably prepared
from pectin, pectate, alginate, chondroitine, hyaluronic acids, heparine,
heparane, bacterial carbohydrates, sialoglycans, fucoidan,
fucooligosaccharides or carrageenan, more preferably from pectin and/or

alginate. Preferably pectin hydrolysate is used.
Nucleotides

The present composition preferably also comprises between 5 and 100
mg nucleosides and/or between 5 and 100 mg nucleotides per 100 gram
dry weight of the composition, more preferably between 5 and 50 mg.
The nucleotides and/or nucleosides further stimulate the immune system,
acting synergistically with the other ingredients of the present

composition.



uronic acid units, which my be free or esterified.
Preferably the termnal uronic acid unit is selected
wo caniondse4 gr oup consi sting of gal acturoni c aci BCT/EP2005/008999

gl ucuronic acid, guluronic acid, iduronic acid,

mannuroni ¢ acid, riburonic acl® and altruronic acid.

These units may be free or esterified. In an even nore
ferred enbodi nent, the term nal hexose unit has a

double bond, mhich is preferably situated between the
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B ingesin G 106 BLEMEnt TR BT mPRERIo Tine weight
- Ahyaslcartmate @ dsne ke ndshi@ry fzige oresterified
carboxyllc acid, sulfuric acid group and phosphoric

acid group, and the remaining of R2, R3, R4 and RS
' senti ng hydroxy and/ or hydrogen. Preferably one
selected fromthe group consisting of R2, R3, R4 and

Tie 'S s%?ﬁnéém:b; ﬂ%ﬂ'l@eHF&@rQb i sowder or_liquid form or an

N-gl'ycol oyl neuram nic acid, freé or esterif
tabidgtoform cwheirdin said dabletdvasi q;wmjghtaﬂn@twbespﬁoamd 25 grams.
r emai ni.n
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and RS represents free or esterif

Qfa“Moxlle |I¢qtad| dfoamd tHvéor etmi theég aghmmstranon R@fad@eR5present

AP BRI, f o P RrRR 9L AL S Y Bofid SpBtefAbF Rater. As

tﬁegrlmidf_minpmeitimt ionprébrably sbhdhistasedewtiye having a
exose unit.
temperature of 35-40°C (preferably about 37°C), the liquid formula is

preferably prepared by:

Process a: mixing water with a temperature below of 30°C and the
composition according to any one of claims 1-10, in a weight ratio water:
composition of 1-10:1; and heating the mixture obtained in step a) to a

temperature between 35 and 50 °C; or

Process b: mixing water with a tempereture below of 60°C and the
composition according to any one of claims 1-10, in a weight ratio water:
composition of 1-10:1; and cooling the mixture obtained in step a) to a
temperature between 35 and 40 °C. Process a) is more suitable for
preparation of liquid formula from powder, while process b) is more

suitable for preparing ta liquid formula from the tablet.

Stool irregularities (e.g. hard stools, insufficient stool volume, diarrhea) is

a major problem in many babies and ill subjects that receive liquid foods.



Suitably n is an integer between 1-5000 representing

t he nunber of hexose units said hexose units preferaby
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gal acturonic acid units. The i?rboxylic aci d groups on
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nd 505{2‘3 The nucl eot| des and/ or nucl eosi des furt her

weeh ihmuABds)st dipalimt | pepteiaRlygbstwean) .6 and 0.8
R’&atln'nf he other ingredients of the present

conposition.Zinc Zinc is an essential mcronutrient
for growh and devel opment of the inmmune function.
Applicatédn ci ency i npairs overall inmmune function and
resi stance to infection. Hence the present conposition

Y BIBRAT N RESTR TEadAfaRSaSlE SRininiste Al MiHRints with
theeaget betwpoRi 01 Md 2yRiarsDThedpeésenblcvniboditiant cdn also be

25 zi nc er 100 dry wei ght of the present
qu%'gggppgﬁ Th@e\ge, yht @ method for providing the nutritional

requirements of a premature infant (an infant born before 37 weeks
gestation). In a preferred embodiment, the present invention provides a
method for feeding infants with an age between 0 and 30 day.

The present composition can be advantageously used to treat or prevent
diseases wherein a comprised immune system and/or intestinal barrier
immaturity is underlying the development of the course of the disease.
The present composition can thus be advantageously used to treat or
prevent diarrhea or allergy, particularly in infants with an age between 0
and 2. The present composition is particularly suitable for the treatment
and/or prevention of - allergic rhinitis, allergic conjunctivitis, allergic
dermatitis, atopic dermatitis and/or food allergy.

The present composition is preferably provided as a packaged powder or
packaged ready-to-feed formula. To prevent spoilage of the product,
packaging size of ready-to-feed formula preferably does not exceed one
serving, e.g. preferably does not exceed 500 ml; and packaging size of

the present composition in powder form preferably does not exceed 250



of zinc is calculated as elenentary zinc. The present

conposition is preferably in powder or liquid formor
wanrotbaidset form wherein said tablet has a wei BOT/EP2005/008999

between 5 and 25 grans. Pref e{l\ébly, t he present

conmposition is provided in powered formas this

i ncreases shelf |ife. The present conposition is

SSrENGsabPyitadle rﬁaﬁ'@@ﬂgo$'&ﬁﬁyf9rntm¢ RPWdebrake 008 grams or
|é9st5§fer§wyﬁérf%b9 r%ﬁﬁgﬁé‘v‘sem composi tion, it

adm xe quid, preferably water.
As the liquid conposition is preferably adm ni stered

Mie |padiagety protectse pabvidedowiib-1abers (tlpatefee(pdaibltw or implicitly

fiEitins: sbosimerddagn Bidiish of s3i€ eirpdial if ergance with
dﬁe driPeransf the HBRODrihABuARLPpEsEY, hfe BNcHRBa88ed by the
claims 1- 10 , in a weight ratio water: conposition of

preseot :inveatignheiuchdabals ma e exarapieeingludinewerding like,

“Eﬁw%&?é&’?ﬁé‘?u%ﬁﬂﬁ%%“ﬁ?@ |r$t%s?lrﬁg gggpoq rﬁl[né&? giﬁ%rﬁ’he“reduces

mXi ng water w a tenperatur ow O

aﬂtmgafn tearrtucaccor‘tésrsg $toessly Oimepadveds arésisﬂancw ,or N‘reduced
a wei g ratj o water: con‘p05|t|0n of 1- 10 :1; and
S@d@l"i'WbYtWés'rﬁ‘b@ruWQrg'@Qal ned in step a) to a

tenperature between 35 and 40 OC. Process a) is nore

IFUibt i‘l%neeff)ﬂf 8" 80B[et! F’HhtPér lgfatmél ;Bl%’s'@Hta%rf\fleflon to use the

e process b) Is nore sultable tor
qmmpasutm aa desquribed beneinafor rtben maa ufadliuse . ofSs dotmula food or
hard i nsuf f

4 Gishiamtans o afoiligsdl QBdmatital i yhdent anror

p%@dehhbnSélfJJaﬁCFrﬁldrhﬁ\tatbﬁﬁG'lé/é%\slé oo didrPees; bt eé@ema and/or of
found that stool problens may be reduced by

alapindermatitig. t he present composition in liquid form
having an osnolality between 50 and 500 ng sni kg, nore

IPrET Al b%%ngree% %%b%% andtélpg)f"fhes% Egenmﬁbentlon to use the

prefera et ween
composmon as described herein for the manufacture of a medicament for

use in a method for the treatment and/or prevention of an inflammatory
disease, of diarrhea, of eczema and/or of atopic dermatitis said method
comprising administering said composition enterally or per os to a
mammal and in particular to a human infant. In a preferred embodiment,
the present method provides for a method for the treatment and/or
prevention of infections, said method comprising administering the

present composition.

The invention is described furthermore by the following examples:



In view of the above diarrhea problem it is also
i nportant that the liquid food does not have an
wezmensidve cal oric density as this causes si gnPET/EP2WS/008999
intestinal stress. However, the fornula needs to
provi de sufficient calories td%feed the infant. Hence,
the liquid food preferably has a caloric density
Bramedd 10.Ihfandn@trRidscal / M, preferably between 0.6
and 0.8 kcal/m . Application The present conposition
%j advan%gargeous_l y admnistered to infants with the aﬂe
\and@ intardmutpitions yepafRd Hy-admixing b i g pewderwith water to
. i I: . \Y .
TIRE 188 P RL PIGUE! X TS pRolBLCERrER s P BT Bt
i nfant born before 37 weeks gestation). In a preferred
Energli:nent, the present66 keahti on provi des a net hod
for feeding infants with an age between 0 and 30 day.
resent conpositio R, be advant ageously used to
I%_Foggfn.or prevent di sea&e%%er ein a conprised i Mmune
system and/or intestinal barrier imuaturity is
underlying the devel opngg gof(ddiﬁatmngSCeGOg ¢deein; 0.8 g whey;
di sease. The present conposition can thus be
advant ageousl y used to Pr&a 9de-a5@HBAL di arrhea or
allergy, particularly in infants wwth an age between 0
i oqﬁ@ nposi ti he, particularly
lg[#tsgﬁ%%@rt erﬂtétregs(z:it ment ﬁ?g% prevention of
allergic rhinitis, allergic conjunctivitis, allergic
dermatitis, atopic dern@ti@iconiainingf/oddq tdtesgy. The
present conposition is preferably provided as a
2;@\tckaged powder or packgggﬂooeady-to-feed formula. To
preévent spoil age of the product, packagi ng size of
ready-to-feed fornula preferably does not exceed one
3ér gi Ngontaimingrédr ghinoldimeacitbt ®O8egdadiddlehic aoiti; 0.012 g

k
gr%%h? c|>rr11i as’(l:ié?3 09602 g eicosapentanoic acid; 0.006 g docosahexaenoic

acid; 1.4 g oleic acid; )

Fibre: 0.8 g (containing 0.05 g
fructopolysaccharide (Raftiline HP™, Orafti,
Tienen, Belgium); 0.55 g
transgalactooligosaccharides (Vivinal-GOS™
(Borculo Domo Ingredients, Netherlands);
0.20 g pectin hydrolysate prepared as
described in EP1373543, example 1.

Nucleotides: 0.89 mg Cytidine-5-monophosphate;
0.55mg Uridine-5-monophosphate;
0.82 mg Adenosine-5-monophosphate;
0.20 mg Guanosine-5-monophosphate;

0.34 mg Inosine-5-monophosphate.



the present conposition in powder form preferably does
not exceed 250servings. Suitable packagi ng sizes for
wo bwepmader are 2000 grans or | ess, preferabl yyEBEPDOD®S999

grans or |ess. The packaged p?Bducts provi ded with
| abel s that explicitly or inpfrcitly direct the
&gn mer towards the use of said (Sroduct I n accordance

Bor nore of the abovP®MmBsm@lN!pur poses, are
enconpassed by the present invention. Such | abels my

i i S

TR PR AL S OMRE RIS ek (6, Flol 190 3hBRapd taurine (6.3
mgéﬁ&h@eml)al rlnm@ads rau ttr ace! elétrmﬁss(unelmilng '2 mpgozied/100 ml)

nce "redyced sensj.tivit

357 oA, i @rPRAREY o eeanliey St itdbe; rpMigtional guidelines
for eARIHt MNKgBEMm@amt o use the conposition as descri bed
herein for the manufacture of a fornula food or a
nmedi canent to be adm nistered to a mammal for the

- and/ or prevention of an inflammtory

di sease, of diarrhea, of eczema and/or of atopic
Peckagéd i infaht ik lfbhlmelllaimaCc@rdEihl@J est erainpge af W'h%rem the

sent inven 0 I.tion as .des
resersingo eV ik Ml i o3Be® IR raanat (55 ° futiy can be
suitat lfacsefdbto pneventeat treat adledgwyr prevention of an
i nfl ammat ory di sease, of diarrhea, of eczenma and/or of
atopic dermatitis said nethod conprising adm ni stering
Jjosition enterally or per os to a mammal and
in particular to a human infant. In a preferred
enbodi ment, the present nmethod provides for a method
Experimertal sefupent and/ or prevention of infections,
sald met hod conprising admnistering the present
Slt The invention.is described furthernor

YRk 1 2Sudling® MBI Ui d i |UiOD A A St R GTEH Ya COmbined
WI{yo eér@l.ut:;m@lf angli 8 dtcg'a‘?ia’esp“i‘fpé\*eed tB¥tefM g NOthe3: W Mayed-type
hypersensitivity (DTH) response, which is a parameter for Th1
immunological response and is determined by measuring the increase in

ear swelling after local antigen challenge.

Acid oligosaccharides (AcOl) used, with an average DP between 2 and 10, were
obtained by the method described in WO 02/42484 (see example 1). Diets
containing 1 wt.%, 2.5 wt.%, 5 wt.% and 10% wt.% AcOl based on total weight of
the diet were tested. Neutral oligosaccharide mixture (GF) containing
galactooligosaccharides (GOS) (Vivinal-GOS™
Netherlands) and fructooligosaccharides (FOS) (Raftiine HP™, Orafti, Tienen,

Belgium) were used in a weight ratio GOS:FOS of 9:1. Diets containing 1, 2.5 and 5

(Borculo Domo Ingredients,

wt.% GF based on total weight of the diet were tested. The effects of a combination
of acid and neutral oligosaccharides (GF and AcOl) was tested in a diet containing 1
wt.% GF and 1 wt.% AcOl based on total weight of the diet.



yield 100 m final product, said |iquid product
conprising per 100 ml: Energy: 66 kcal Protein: 8 en%
wd.2®eg13cont ai ning 0.6 g casein; 0.8 g whey; OpOTEPD05/008999
L-arginine) Digestible Car boh¥ rates: 44 en% 7.4 ¢
(containing 7.3 g lactose) Faf:! 48 en% 3.5 ¢
0.41 linoleic acid ; 0.08 g a-linolenic

ontai nin

éﬁ,q)ataolso egegteégmsdgﬁr%erg@iggs r_plgggegto control values, i.e. the
0 0 d,

IgATenRILEs 1t R AigdTalthafigloCBRRImSRT 48k ompared to
theugtaym rgceaivoimthe eoRaf didt (veithRit oligosaadharides).
Ti enen, Belgiunm); 0.55 g transgal actool i gosacchari des
(Vivinal -GOS(tnm) (Borculo Dono Ingredients,
Abimels andgdietsd. 20 g pectin hydrol ysate prepared as
descri bed in EP1 373543, exanple 1. Nucleotides: 0.89
§id ?’ne L nonophospﬁ%syhat e@lfg ‘?’glé:%rrgﬁamn Nederland BV, Horst, the
Nelﬁlmsbam@s)s wmrraopgmslphlawsed). @dodeg a regular 12 hours light/dark

Qu h . 0.34 . :
|er92§1%rswle&é OHBnS o R @é’ﬁ‘ﬂ'é?if@ SR @b 3 | anigals in the

té&ﬂréprgtrBﬁbsCOTﬁ@' asined18l Wete (§ivalH LiRi-SVnthetic diets
and taurine (6.3 ny/ m); mnerals and trace

EHesaarch pqutﬂSﬁjMf.gssg W@szbnchums)taﬂe) the Netherlands). Control
diets were made to the AIN93G specifications (Reeves et al (1993)
Development and Testing of the AIN93 purified diets for rodents: results
on growth kidney calcification and bone mineralisation in rats and mice. J
Nutrition 123(11): 1923-31), oligosaccharide supplemented diets were
based on these specifications. Carbohydrate content of the supplemented
diets were kept constant by the exchange of total carbohydrates for the
oligosaccharides on a weight basis. The separate carbohydrate
components were substituted respective to their normal ratio in the diet.
The carbohydrates in the normal diet consist of cornstarch (40% of total
weight), dextrinized cornstarch (13.2%), sucrose (10%) and cellul.ose
(5%).

Vaccination protocol

Vaccinations were started after a period of two to four weeks of
adaptation to the new housing and diets. At day 0, a blood sample was
collected prior to vaccination. At day 1, the first vaccination was
administered subcutaneously. After three weeks, a blood sample was
collected (day 21) and a booster vaccination was given (day 22). Nine
days after booster injection (day 31), basal ear thickness was measured
with a Digimatic outside micrometer (Mitutoyo, Veenendaal, the

Netherlands) and a delayed-type hypersensitivity (DTH) response was



and vitamns in anmounts in conpliance with the

i nternational guidelines for infant m |k fornula.
wezaapls1£ : Packaged infant milk formul a accopdi/RB2008008999

exanple 1, wherein the packaghgg is provided with a

| abel indicating that the forfiila can be suitably used

o prevent, or treat allergy. Exanple 3 : Experinental

1z . EX@ . .

|§1gy&5d-|-ﬁ¥ iBjecting @&ntigesn $0 ilsq.n@nggpgtaneous) in the mouse
| gRTReS hoy i ' layy C [ ' u I

%H gosacc'hgjr'irggﬁe(/\ﬁfeﬁ)éeIl ftg%% gg)’oﬁ{?he eﬁgg)t?gg-%t%y%%g measured, a

bppdsaerplet was ytakBmHandedpensece wvecd sacdfipad arfypleens were

fo TBl im’runolgéy('igal res onse.an(il i.s determ ned by

inalatgriand PRePRIRY 01 B VR AP SURNAIRRS af ter | ocal

antigen chall enge. Acid oligosaccharides (AcO) used,

Wi th an average DP between 2 and 10, were obtai ned by

the net hod described in WD 02/ 42484 (see exanple 1).
i ets containing 1 w.%_ 2.5 w.% 5 w.%and 10% wt . %
vasgiafions consistadi ¢fha 10 phé cailisttragitanessssdnjection of a

¢ ) hari . . A .

18110, 1 SSBRERNSKAOR 4 *ofFns B PO (spocol. Ceat-

diBgnostios MY Lelgstadi, ehesNeNe¢ihand syndBhe amtigen solution was a
| i harid ili P .

T T R 1Y O N AL SN

tHeS: ehetfarftls) -inDFEBS conhALRa@Yisl: a2 tavalehtS pibtdh Fvaccine,

based on total weight of the diet were tested. The

edriteiningoIxI0 gghmil nkaemagglutirindofatideadliffeagnt influenza strains.
ol i gosaccharides (GF and AcO) was tested in a diet

EOPUAENDAY relpothsds, Ao WheetiE D ifBRRGY Wt °28' b1 dialysed

wWei g of 'the a I's prese

Ip¢luvastingdesthr ehes ay@ DTH ehallehgeal ues, i.e. the
relative values of the oligosaccharide suppl enented

group conpared to the group receiving the control diet
(wi t hout ol igosaccharides).

Cell cultures

Splenocytes were isolated from the spleens using fine-mesh cell strainers
(Becton Dickinson, Erembodegem, Belgium). Red blood cells were lysed
by 5 minutes incubation on ice. After washing with culture medium
without phenol red, cells were counted (Coulter Counter, Beckman
Coulter, the Netherlands) and kept on ice. Cultures were set up using 0.1
pg/ml dialysed Influvac as a stimulus. Cells were seeded in 96-well
culture plates at 1*10° cells per well. The culture medium consisted of
RPMI-1640 with HEPES buffer and 2 mM L-Glutamine (Invitrogen,
Merelbeke, Belgium) with 10% fetal calf serum (FCS). Cultures were
incubated for 5 days at 37°C at 5% CO,. Thereafter supernatants were
harvested and frozen at -80°C until analysis. Cell proliferation was
measured in parallel cultures by 3H-thymidine incorporation, which was
added to the cultures for the last 18 hours at 0.4 uyCu/well. After 5 days,

the cells were harvested using a Filtermate harvester (Perkin Elmer,



Animal s and diets Female, 6 weeks old C57BI/6 m ce
(Harl an Nederl and BV, Horst, the Netherlands) were
w@e@dpissoused under a regular 12 hours |ight/ deeREP2005/008999
regime. G oup size was 10 anigsl s per group and 3
animals in the negative contr groups. The ani nmal s
r ive em -synthetic diets Rese ch Di et
%%Y%nt% ?Iklnpi ?nm%t@geontan pap,qj.g)ter (Perkin Elmer,
y IS d| n
(Rl m PG, S%%%%SJ&@LE%?‘W@ EEELISF 3ot P ninute per
wie Noan ¢h Lthief cednts oEes momuteodepms : we&sméterdmi @rsoat measure for
éj j?%/ calcifigation and bone mneralisation in rats
PHTREAON SPREAr i tion 123(1 1) : 1923-31 ) ,
ol i gosacchari de suppl enented diets were based on these
specifications. Carbohydrate content of the
suppl enented diets were kept constant by the exchange
Cywkimext wkere analygbgd mas weerhatantshef loflugas stimbated ealturesall-2, [L-5,

A ERES PN erS ERBst ISk TS TR o R SR 7 gustom
mli(étfbgé@éet fa'hﬁ\ect%)’t&ahé!éj ﬁﬂetrﬁ’%néa (B#a)eRaerveén&\&éal gsi st

cornstarch 0% of total weight), dextrinize
Nectlmriae‘tdab cfﬁytpkmss gre regrIUTed accaming tnithegoanufastiaer's

ondHanefRC | ASSRBE B LK LRk P P B A mouse

|L-#ht (B%‘Md?plﬁjkﬁ@oﬁnﬁréihﬁbéege% Belgil), acbbeinsy ﬁw%"ﬂhbﬁufacturers
was collected prior to vaccination. At day 1, the

spegifigationseci nati on was adni ni stered subcut aneous| y.
After three weeks, a blood sanple was collected (day 2
1) and a booster vacci nation was given (day 22). Nine
days after booster injection (day 3 1) , basal ear

Wlt%kness was nmeasured with a D gimtic outside
mcrorreter (M tutoyo, Veenendaal, the

DTH response acid oligosaccharides

The diets containing dosages of 1 wt.%, 2.5 wt.% and 5 wt.% AcOl
induced a statistically significant increase in the DTH response, showing
a dose-dependent increase (see Table 1). The observed effect is
indicative for the advantageous use of acid oligosaccharides in the
present method.

TABLE 1
Wt.% acid oligosaccharides in diet DTH response (%)
0 (controle) 100
1 122
2.5 136*




Net herl ands) and a del ayed-type hypersensitivity (DTH)

response wasi nduced by injecting antigen solution i.e.

W@ 2ovbnassut aneous) i n the nouse ear pinnae. 24 PCT/EP2005/008999
therafter (day 32), the DTH rsa‘lponse was measured, a

bl oodsanpl e was taken and the ce were sacrifi ced.

Spteens—wetret+sotated—and—preparedrfer—ex—ve

rgstiSnul ati ons. The vacci nati ons conshm*ed of a 100 m

i.le. (intracutaneous) injection off{a 1: 1 m x of

antigen solution and Sti ad] uvant_ (Specol,
Cedi gl'ﬁ@ﬁ‘@é?? @égrg%{cagély);yn?fgae <Mﬁié‘f‘l"&‘n@%’)"°ﬁhe

antigen solution was a 1:100 d| lution of Influvac
2002/ 2003 ( Sol vay Pharmaceuticals, Wesp, the

Net herlands) in PBS . Influvac is a trivalent protein
vacci ne, containing 3x30 ng/mM haemaggl utinin of three
QTHf prspdnsenftidcand redutealnsligdsacdhaeidesH r esponses,
mce were i.e. i nj ected with 25 ml dial ysed Influvac

bot h I | t
3% ERoRyFRLRRERL T Wb bla 3 Bof thCTs prddhe Tertge of 1 wt.% GF
dndet et edd| $ﬁd@¢é‘eé %téﬁ@ﬁéé’lgy ?Kif%‘é‘h‘? increase in the DTH
Er embodegem _Bel s were |lysed 5

(sequl ablg Réu“b'am%wemedc%ffew lsemdlmtwméow\lh&waduantg@eous use

unter'weé ﬁéﬁaﬁl@gc&c&%ﬁde&elﬁtw iﬁ‘s%)%t%&‘??@%ﬁ'oglaof acid

ane neltitd| wligpo sach asiellestip thel peedentimetiod. di al ysed
Influvac as a stinmulus. Cells were seeded in 96-well
culture plates at 1* 106 cells per well. The culture
medi um consi sted of RPM -1 640 with HEPES buffer and 2
mM L-d utam ne (Invitrogen, Merel beke, Belgium wth
10% fetal calf serum fREPE 2Cul tures were incubated
for 5 days at 370C at 5% CO2. Thereafter supernatants
(Vere harvested and froZen_at -800C until anal ysis.
CelWt3p olaligesacebaridas \mefsii saspangad el cul tures
by igtgikpym di ne incorpdration, which was

0 (control) 100
1 wt% GF 132*
1 wt.% AcOl 122
2.5 wt% GF 129~

2.5 wt.% AcOl 136~

1 wt.% GF and 1 wt.% 159*
AcOl

* indicates significantly different (P<0,05) from control



added to the cultures for the last 18 hours at 0.4
nCu/well. After 5 days, the cells were harvested using
wa@20tcloissnarat e harvester (Perkin El mer, Zavent enpCT/EP2005/008999
Bel gi um) and counted on a M Cég Beta counter (Perkin
El mer, Zaventem Bel gium. Rafifoactive decay was
Im?iasured for. 1 m?ute per_we|l| and the counts per
MTAYEE SREfHICRPETerabiondieacd aligesacrharidns
proliferation speed. Cytokines were analysed in
Adpﬂnrs&ttaatm'ns aff | didtsivacomstaimmigat 205 cult%r eandl L52, wt.% acid
10 and | E re measyred using the
rgpﬁﬁfe@Lb Senm% IndiirathrA np A cantadawering aftect on the
t ﬁ%@é
I%’Pﬁé?%ﬁme bmqﬁ%ér;@srp\ﬁg? gwr?egsu accc?f Dq] ng otbg er}q%d effect
isnindiaative eﬁdrstraoadvfanctageous use -¢f aesd ndsaedhbyides in the
ELI SA, usi he Pharm ngen Opt EI A nouse |L-4 kit
R'ESENS AN ‘nson, Erenbodegem Bel gi un), according
the manufacturer's specifications. Results DTH
response acid oligosaccharides The diets containing
dosages of 1 vvt % 2.5 wm.%and 5 w.% AcO induced a
statlstlca nificant increase in the DIH
ndeyaRs SPegl gola’ea%%@ d@peRdERMBIAGHiEAs ©f( s&dd Tapde neutral
daos &q,émfeesrved effect is indicative for the
o%ant ageous use of acid oligosaccharides in the

present method. TABLE 1indicates significantly
@dlrrﬁmsénatlc(modb aspnibioatioonot dl wbthl GEsandst vﬂc%dA&ﬁ)j induced

neut.ral .ol i gosacch es _Th corrb nati on_of
§8iieingy 1eERRST Bfacts: apotof °GRHPEH, BBefifis' Plplitaration (see
Teble Bﬂdﬂé‘seth@ sffatt % 's@hhhaﬁtlgﬂhﬁr@ﬁ% oVer BRSO TH responses
the DIH (see Tabl e he observed effect is

froan céetisveontaining taqi/awtdagémtugleowoaacma@@e@ i dose, these
RAsufsagrdard destiv8a bt Cha" ! dydetgistR™LAREL OB r8licRY Yoy  the

administration of acid and neutral oligosaccharides. The observed effect
is indicative for the advantageous use of a combination of acid and
neutral oligosaccharides in the present method. Reduced proliferation is
indicative for the reduction of Th2 response, and the Th1/Th2 balancing
effect of the present method.

TABLE 3
Wt.% oligosaccharides Influvac specific proliferation
in diet (%)
0 (control) 100
B 1 wt% GF 100
1 wt.% AcOl 92




and neutral oligosaccharides in the present nethod.

TABLE 2 indicates significantly different (P<O,05)
wohomrigamt r ol | nfl uvac specific proliferati on sETae2ms/008999

ol i gosaccharides Admi nistratigg of diets containing

2.5 % and 5 wt.% aci d ol i gosaccharides (AcO)

i mduced a srgm fTcant—towering effect—on—the nf+uvar
sEueCZfﬁ wtgboA¢®bration ex WiVo (see Table 3). The
ohserved effect is indicative for the advantageous uke

of] ﬁ\)’gt QI [ ggﬁaccharl des n:} e present net hod.
I nfl Cst\ fic proliferdtlion of a conbination of
a rett+al—obgosafehari-des—Admnistration—-of 4

< urlu

conbi ngt. eHrGBEf addWM .Wb. 9| argb*l wt. % AcO i nduced
sifgnificant lowering effects on the antigen specific
prolﬁﬁgyatlon (see Table|3). As the effect is
silgnificantly inproved over the DTH resopnses from
diet's cont ai Aigicllgs A5 ArBanlg Wifidhed (a5 985 1S HAEShrol
al one, these results ar th

synergi stic effect provided by the adm ni stration of

acid and neutral oligosaccharides. The observed effect
is indicative for the advantageous use of a

ar.ides .in .
ministration of acid

d)@ g:@mhm.d@g the reductl on of Th2 response and the
Th1l/ Th2 bal ancing effect of the present nethod. TABLE
3indicates significantly different (P<Q,05) from

cytakine Prafites? Vlb%r%\ﬁﬁéasﬂm%k'lnnéhﬁr srituge” sppgFnatants of the

£
ﬁ’@lmv%' Séﬁé‘&‘fl‘&n Ien%%ggel nbtgﬁée%g hp?{ﬁs%‘?égé%ér%gegﬁ?nta&e relative

rof wer e asur
ttdwe waﬂlﬁdzsjvamf spbleel fvacdpataeydordrolDageowp e (preeserdamdving no

c?l gsearc(::c arl )r %c?rtnlpared to controls, diets containing 2.5 wt.% and 5
wt.% AcOl resulted in a decrease in the Th2-related cytokines IL-4 | IL-5
and 1L-10, while the Th1-related cytokines IL-2 was increased and IFN-y
was not significantly lowered (see Table 4). These results are indicative.
for the Th1/Th2 balancing effect of acid oligosaccharides and indicative
for the advantageous use of acid oligosaccharides in the present method,
e.g. for the treatment and/or prevention of diseases with relatively low

Th1 immunity.

Th1/Th2 balance: Cytokine profiles after administration of acid and neutral

oligosaccharides

Compared to controls, administration of a combination of 1 wt.% GT and
1 wt.% AcOIl resulted in a decrease in the Th2-related cytokines IL-4, IL-
5 and IL-10, while the Th1-related cytokines IL-2 and IFN-y were not
lowered (see Table 4, wherein data are presented as percentage relative
to values of the vaccinated control group (i.e. receiving no

oligosaccharides)). These results are indicative for the Th1/Th2 balancing



to values of the vaccinated control group (i.e.

recei ving no oligosaccharides). Conpared to controls,
walk@bsissont aining 2.5 w. % and 5 wt. % AcO r eSECT/BB20051008999

a decrease in the Th2-rel ated,gytokines IL-4 , IL-5

and IL-1 0, while the Thl -r%?ated cytoki nes |IL-2 was

creas d and | EFN-g was _not . si gni |can wered (see
SA6PE°5F  THauwnatloR; of adeidmcind: heutre, ofgsasanandes and
|H5h?athfé o e Chdeabtadlects L 'W%ﬁ&héﬁ%gﬁcwldes in the

I ndicative for the advantageous use acl
preisgod avettwrd, oeg. ifar tie tmaimnt amd foohrevegtiohoof dismases with

nt f di ' )
RN o DO TR Eni P e R B IR egfiqeflects the
Ph2MTHedafi&. 1adstheirsiérls, @Idﬁ/eﬁ%t% anthdiegtivélfor stimulation

ol i gosacchari des Conpared to controls, admnistration
ot Thicandierainhihitim of ikh2s emdaindanyvease sedicativeufarethe Th1-

S T IL-4, IL- 5
1a BAEEEERE RS b Phel Pia il e iifs T L2 ana
| FN-g were not |owered (see Table 4 , wherein data are
presented as percentage relative to values of the
vacci nated control group (i.e. receiving no
ol i gosacchari des)). Theizggﬁgglts are indicative for
the Thl/ Th2 bal anci ngef a combi nation of acid-

tive for the

M\%nbﬁgggggcmﬁd@g aci d ol i gosacchar i@kqgkmé t he
present nmethod, e.g.| for the treatnent "and/ or

ipréeénti on of d| seages with relatively |l ow Thl
imunity. Particulanly the IL-4/IFN ratio reflects the

Th2/ Thl bal ance. In|ot r vvor a |,anel rnatid
i ndicative for stimjlati IEI?’h] au'gllo Iﬁ% |tﬁ'05h ot 1L4/IF

Th2, and in any caseg ind at i(ve florot he| Th%) 1h2(% N-y
bal anci ng ef fect of the s) resent gli %osaccharlc _
TABLE 4 indicates si|g cantly dif ht (P<Q, 05) ratio
fromcontrol d ai ns

0 (control) 100 100 100 100 100 100
1 wt.% AcOl 100 196 70 83 72 85
2.5 wt.% AcOl 75 116 58* 55 66 75

5 wt.% AcOl 69 161 44> 33* 56* 51*

1 wt.% GF and 1 wt.% 93 123 45* 44* 55* 45*
AcOl

* indicates significantly different (P<0,05) from control




1. Nutritional or pharmaceutical conposition
containing a fat conponent, a protein conponent and a

W@ 20060i830+ at e conponent and conpri si ng whey anBCT/ABE05(08999

characterized in that, the vve‘jzght ratio of casein to
whey is 1:1 to 1: 2.4 and that“the conposition
contains: a) at |least 3 granms arginine per 100 grans
protein; b) at least 10 vvt.gol,i nol ei ¢ aci d based on
total fatty acids; c) at |e&%iMSwt . % al pha |inol enic
acid based on total fatty acids; d) at |east one |ong

. (thadritiqrcd lyomphacmatedtiCak tympasitiom comtaiminigta fat component, a
exceeding 0 .1 w.% baseg@ n total fatty acids, said .
IRSREEIBRGTmPoseRtAnd & careeWarale sempasianicardicompiising whey
f4inchBgifr oup consisting of docosahexaenoic acid,

arachi donic acid and ei cosapentaenoic acid; e) 5to 25
wtharaoterized #mshatone pol yunsaturated fatty acid based

t ot al. tty.,acids; and .f) to 12 grams . _
iqﬁai gg“s‘?'ghfg rél“i"go?iccﬁ%??'&es%ﬂavWﬁSYa fegrkd _o1t° 1:2.4 and
RALY tRE icom p Ositioh cont@aidd0 per 100 gramdry wei ght of
the conposition. 2 . Conposition accordi ngmt o claima1l,

@n#ti silegst r arks gabsRMSol | AR Ehar P8e, pdt i ngrams  protein;
drpl e d egst. one C rom t ro I

%né?s%@%’[ 0 6f r‘&?:‘toléaoﬁﬁ"&és)'gccﬁgardfdégggﬁd %ulqlgﬁg SH&Y acids;

@mabdstohwacbaalghadinaenityacideb ased fom tutat esttyacids;

cl.ai s, charact Fri zecl1 i.n that the co og{ti on .cont ai ns

d0cBL dRERAARE c o £halPRMyHBRREIIALeEY tHY acid in an amount
%)&;‘é%%ﬁﬁgt FLN0ivet. ACT phséd - oROTBES ) a5G85d1 85id Aong chain
any one of the precedi ng clains,

polyunsaturated fatty acid being selected from the group consisting of
docosahexaenoic acid, arachidonic acid and eicosapentaenoic acid;
e) 5 to 25 wt.% of at least one polyunsaturated fatty acid based on total
fatty acids; and

f) 2 to 12 grams indigestible oligosaccharides having a degree of

polymerisation of 2 to 100 per 100 gram dry weight of the composition.

. Composition according to claim 1, comprising
transgalactooligosaccharide, pectin hydrolysate and at least one

selected from the group consisting of fructooligosaccharides and inulin.

. Composition according to any one of the preceding claims,
characterized in that
the composition contains docosahexaenoic acid, arachidonic acid and

eicosapentaenoic acid.

. Composition according to any one of the preceding claims,
characterized in that
the composition comprises 2 to 100 mg zinc per 100 gram dry weight of

the composition.



characterized in that the conposition conprises 2 to
100 ng zinc per 100 gramdry wei ght of the

woeompassiei on. 5 . Conposition accordi ng to anyPOmEP§H05/008999
the preceding clainms charactepyzed in that the protein
conponent accounts for 5 to 15 en% the fat conponent

f - Oy r f

5. SROmBsifoiG ERAAIS bRY R BPME pieEeaRPORRL O
tdreanpiceedziechgn ¢thaf ns, characterized in that the
C osition further co [ bet 5 1Q0
TR BERte kb SOMRITIML AEARER S Toing 19060 1R RCha d8t gRwponent for
PFS td @D ghram é#ﬁdthg@'c%hsoﬁ§dﬁéisn¢;§§peﬁéht 8% 25 to 75 en%

Conposi tion according to any o the preceding
clainms, characterized in that the conposition contains
6. Compsitianmacerding teapyroneof ghemrecedsignclaédmsonent .

8 I L cording to any one of the preceding
Cq%qr%?@@%%&? é@?@%ﬁzed_ in that the conposition contains
daeogahmaitioncfuathiar tompristwbetwesnesdang 100 Inyt nltleotides
based on total fatty acids and arachidonic acid in a

ardier kelwaan Sgapd110P m@padegosideorear ?Q:\Qt%faﬁtiddﬁnweight of
gﬂg_, thabokhgoyei ght ratio arachidonic acid /

ocosSahexaenoic acid is between 0.25 and 25. 9 .
Conposition according to any one of the preceding
7. cCammsittbarancioedingetd anytdree of theé préceduigackdmas an

infant formula, 10 . Conposition according to any one
o%q:r'agit%zgyljr&tga or use as a

the composition contains 2 to 6 grams threonine per 100 gram protein

component.

8. Composition according to any one of the preceding claims,
characterized in that
the composition contains docosahexaenoic acid in an amount exceeding
0.1 wt.% based on total fatty acids and arachidonic acid in an amount
‘exceeding 0.1 wt.% based on total fatty acids and that the weight ratio

arachidonic acid‘/ docosahexaenoic acid is between 0.25 and 25.

9. Composition according to any one of the preceding claims,
characterized in that

it is formulated as an infant formula.

10. Composition according to any one of claims 1 to 8 for use as a

medicament.

11. Use of a composition as defined in anyone of claims 1 - 8 for the
manufacture of a formula food or a medicament to be administered to a
mammal for the treatment and/or prevention of an inflammatory disease,

of diarrhea, of eczema and/or of atopic dermatitis.



medi canent. 11. Use of a conposition as defined in
anyone of clains 1 - 8 for the manufacture of a
wo ooosolss14 ood or a nedi canment to be adni ni st er BC/ER2085/008999
manmal for the treatnent and/$§ prevention of an
i nfl anmat ory di sease, of diarrhea, of eczema and/or of
at oBi c dermatitis.12 . Use according to claim?1l, . )
12phetebn acserding denstairy il sadierein the dpffgmmatoryygisease is
o‘;”é;,khﬁi m 11 or 12 whereby the conposition is to be
adm ni stered enterally or per os. 14. Use according to
any one of clainms 11 - 13, wherein the mammal is a
13huntsei of alaim 11 or 12 whereby the composition is to be administered

enterally or per os.

14.  Use according to any one of claims 11 — 13, wherein the mammal is a

human infant.



