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| MMUNEMODULATI NG OLI GOSACCHARI DES FI ELD OF THE
| NVENTI ON The present invention relates to a nethod
WO 00051088591 r eat ment and/ or prevention of i MUNEPCT/NL2004/000750
di seases, said nmethod conprising the adm nistration of
ol i gosacchari des. BACKGROUNR OF THE | NVENTI ON The
i mmune system has different possible ways of reacting
to an antigen. A decisive step for the type of inmune
response i BIVINEMIODUBATINGOOLIG OSAIGCHARIDES
subpopul ations. So called Thl cells predom nantly
produce cytokines, which stinulate a cellular inmmune
response (IFN-g, Ti.’ﬁ ast, Th2 cells
predom nantly pr om%ﬁi?i-? ) I{Ngﬁgﬁg@{- 10. These
Tieyredehiniasention sdlatestol agfethedifon thedreatrhent gid/or praentiom ofimdnune

agnflammtion.and are thouyght .as well..to invol ved
iy, PO PE A Db Rt on B iekPasfifridfy o

mai nt enance and survival of eosinophils (i.e.,

| eukocytes that accept _an eosin stain whi ch can

resul tyi n eosi ROPIHG QU@QFnrJUH%W‘éE&y%NhaI | mar k of
Tﬂﬁﬁ%ﬂl@%éygaﬂ in3! GfkeRinPFASBR w%ﬁ%ﬁ’ @3RS o KBt fdd. & B¥isive step

and a ermatitis. Thl- d Th2-rel ated cytokines
fondie tgpe efgomiskeirespbhse isthe stinwlafon/of idiffarens Josedlesibpepulations. So

n normal physi ol ogi cal circunst [.1,.8 .
el R BBy PR TR TR Rl s it e
regﬁb%@@pm-@ eMal [152). lth dofitrabl,shi e gredobnayipranice IDM, 1L-5

one of Thl or Th2 I mmune responses play a role in or
anidJL+ s Bhess icpiokinpobooskanigBrmeriatpd plénggie afactiomwndipfammatign and

mgﬁtﬁgﬁgﬁ%ﬁ. ;Uél’l lttoi mﬂ\%li RS ecna?xg%nlﬂg*nlo%’i;e?iﬁﬁg! %?@ergﬁiation,

ni t he” br eakdown o
mhineinyod ualdssuovimalbefdygsimphils (ires uleikoogtep ehatearcedi abensis stain),

Eh e S PSR, SRR A Bl SE 3 i s

AR ERh AUEAIANMNLY) QNP lajtpiCdamaiia ThANafXTESflai&] dfiokines
2 response leads to extrene sensitivity towards .
act opnsagpnistiedtiyornadt BewlhbAh3 hepspenspotare aEer giogigl physiological
ci &M%Le%gfncglweﬁﬁ@oﬁhjoﬁéh b&lafce. NdiREIHRSTRNO nbeliR! 62 response

I'Seases such as atopic dermatitis, asthmg,
precailspHtin disalamst theslomimeode of drergylh(lexrgth2comsingirgsponses play a

l)Jergy, a b al | er anut angd.ot her nut
YOt ANyt %Vf&&"%ﬁ ‘gifﬂ%seﬁ?‘%‘\éﬁaé@;?gl%ﬁﬁ FRIRIESE hiniti s
(e.g.pollen allergy), dust mte allergy and ot her
fornms of hypersensitivity |like systemc | )
An excessive Th 1 immune response eventually can lead to autoimmunity, the breakdown
of material of the individuals own body, e.g. insulin dependent diabetes mellitus, multiple
sclerosis, Crohn’s disease, Pemphigus vulgaris, autoimmune thrombocytopenic purpura,

autoimmune hemolytic anemia.

An excessive Th 2 response leads to extreme sensitivity towards foreign components
which should not lead to any immunological reaction, e.g. allergies and related diseases
such as atopic dermatitis, asthma, occupational asthma, food allergy (e.g. cows milk

allergy, apple allergy, peanut and other nut allergies, lupine allergy), allergic rhinitis (e.g.
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anaphyl axis and acute urticaria. Arelative shift
towards an increased Th 2 response and/or reduced Thi
wo e@posese7 i s found under circunstances of streRBGT/NL2@mY00750
sort, which consequently results in a bias towards a
Th 2 response. Such relative shift is for exanple
observed i n i nmunosenescence, cancer patients, chronic
i nfections, an overload of exercise, social conflicts
pd¥en NIBFEyWO kst Ilﬁﬁéﬂ%um?y RAEUstBer! Rorin®XdfChiFRARAGRNES iRE systemic
radi ation and netabolic stress leading to
angphydariy and; aghte ueligeNaxi a or mal nutrition caused by

' i diti s
ARIRRE A oA ARl RHO M 2 LTINS LRy B i b Bl foun
und20@dchmistmtas @ff sigass 6f imyesditt which coisequently rgsultd instbisyowards a

limted SBN-0- 7234-.31892). Bifidogeni.c effects are
Th 2 bt SRE rR e Bt & oy bl SRR BR B grpcer
pa@ibntbabtid MbectibhsC el b@load bf dxSrdideO¥Ridl Batiflicts or high work l_ogds,
i

ol i gosacchari des can display bifidogenic effectls. Aci.
eXPPIUEDOLLER sPpReN IS0y adintion apé metdbplieistiess leadiag to malnutrition,

. ) [ ter|fined
e L Ly Mol ety PO R B bR
edétival, GarladdepubtishientSBON0-81 5h86vsk;Rstt of al l{2001) ithmunology 6™
ubst.ances tQ. eukaryot.i I 23613 describes a
mi#%%g§§°W%Pm@ﬁgmﬁ3@%&9&@P§Ebgé&ﬁﬁggéirated uroni des
from pectin-like substances through anaerobic

fernmentation, using e.% pectate |yase. The preparation
Bifidogenic qltests areheld reapopsipiector e-grieddhionand/pr prexsnjionef bacterial

infeBHAX TGk Biga'rfa | g utral
' gligosagc(ggftes g%% eegg%@Qﬁ%@%g%ﬁagﬁn%%%gggz
descri bes a prebiotic conposition conprising
t.ransgal act.ool.i gosacchar i.d inulin and galact ni
L R R L
des@itles NAterifidd Opectih ahyrsl@shied] FGOFRC Gb@IeHE of infection and/or the
(disial ol acto-N-tetrapse) and gal act ool i gosacchari des,

prevspiiehel 4iheeRA ehbreaniyt subyiEpes e cdaninte cells WE $228RE describes
H0R8 FRMOPrePirSRN SFRsAMGRI %?oﬂi(ﬁ% g ??&:ﬁn%%ﬁg%%{)s@%&gthmugh

a
descri bes ‘m xtures of unsaturated pec ysate
anagrobin dfetnpeaitationi geisgeghpectatie dyasor Then prepanatiemcarohe afsed for the

]mﬁﬁgﬁﬁ%ﬁﬂwgﬁﬁ%%5bq%&&ﬁn%o.e i thelial surfaces.|nfant
or mu ing 11 p :

X1¢al . .
ae contai ni |§, protein, saccharides,
vitam n and at | east one selected fromdi-or higher

saccharide contajnin al act gse, a derivative thereof ,
Algy, CORRITaHEnS Ghtaihi #Y Feyaloiensarae do e dacabed. EP
1198002 @bdcMiBest ACpRBILLHATBulpHBAUEn (BRphsRE /PAkgalactooli gosaccharides,

inulin and galacturonic acid oligosaccharides. US 6576251 describes a combination of

sialyated oligosaccharide (disialolacto-N-tetraose) and galactooligosaccharides, for the
prophylaxis of symptoms connected with the adhesion of organisms such as influenza.
WO 01/60378 describes mixtures of unsaturated pectin hydrolysate and neutral

oligosaccharides for the prevention of adhesion of pathogens to epithelial surfaces.
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SUMVARY THE | NVENTION Until now it has been assuned

that adm nistration of (acid) oligosaccharides
w@e@sioskss7 an advant ageous effect by stinul ati NBCT/NL2004/000750

bi fi dogenic flora, and preventing adhesi on of

pat hogens to the epitheli al §issues. The present

i nventors have now surprisingly found that systemc

mar kers for the function of the inmune system are
Inifitt | f9@RARAcHiYaihing @iﬁnpﬁbt&hr SHcbIRRdeY, V(tﬁl‘ﬁirfjlnd at least ope selected

ol i gosacchari des. findin opens a new f § ?
framp Hi-erahighar gaccbhtidgo semainigi aggctoqgarat feriMagive ythtfrgwf saccharide

SRR Sagficfligkial 7 B ANEHAL R L ER D

an increase or decrease in a particular character,

guality, activit I n ot her

words, it has su¥%V@@$§§?§%§§§n“&giﬁﬁﬂiﬁgt acid
Ut 595 665 BEdndRSurActh ACHd: Abtratloh 60 $RED WREbHBSHaRASs provides an
capabl e of stinulating the system c inmune response.
advgatageass egffect rive stisplatiag skifidegepici Eprag| andf prementtnigaadhesion of
ﬂﬁgfeﬁ {%%egéglgﬁaqﬁg&gn des have different stimulatory

s on nmune system It was found that

adm ni stration of acid oligosaccharides (relatlvely)

timul ates Thl response .an rs the Th2 c i ne )
The o goigts bap S RO Sypr§ R SR gt sviten hdustl for getion
oit ﬂl@tlnﬁkﬂﬁﬁb Ry §tbadre (Mﬂdéﬁce'd ORI dagtinifatidh cﬁ’c('aéid) oligosaccharides.

| osacchari de and neutral ol igosaccharid

gopens| pynest ifigld of eppligation rﬁﬁmegog@%hmﬁes particularly for
|
R
“mbrhllqjmg’é, emtmﬂendﬁeinam oncredse warsdecmased it Iaapartlcular character, quality,

ccharides can.be_ advan ous d.to resto

oD AN % FEoRen 1T iha" Bt das sufesingy ey found that acia
oligoeadchBitfes aRd neueMeslidogdtchiriddt SR elpyable VT idnddtfhg the systemic

associated with Thl/Th2 di sbal ance.In particular, it
inygenedBI9AtSsi ngl y found that the administration of acid

ol i gosacchari de, optionally conbined with neutra

ol i gosaccharide, is able to restore Thl/Th2 di sbal ance
Then gresent ripventcas nlsa &Ummm fouldh [thaFHBe difeaert enlighsacvlgesides have

sl oo hE o P RER S e TP A i ration of

adi@ pHLdsecohhriddsi (Fakhtivelyh Gtithlates SN aBSRnseT Rl PRweE&ESMAE Th2 cytokine

i nventors_al so believe that the adm nistration of
releasey(€-2q Het L edlir4 aipd 1L-5). It was also found that administration of a combination

of acid oligosaccharide and neutral oligosaccharide synergistically stimulates the

immune-system, particularly by lowering the Th2 response and increasing the Thl

response.

In a further aspect of the present invention it was found that oligosaccharides can be
advantageously used to restore disbalance in the Th1/Th2 responses and for the treatment

and prevention of disorders which are associated with Th1/Th2 disbalance.
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ol i gosaccharides stinulates Th3, i.e. enhances the
regulatory T cell activity. It is perceived that the
wa@eoosns®di on of Thl response is achieved in paPCT/NY2004/000750
i nhi biting Th2 response. Hence, the present invention
provi des a nethod for - nndq%ating the i mune system
- stinulating the devel opnent of the inmmune system
particularly in humans of the age between 0-1 year; -
HEPRENaANE $SHeMiISn '1g1mnﬁ StAe HaRinistrakibR t i
p?evgﬁﬁ?on of L\?Iiﬁll'l% di sbtgf%aﬂgge;. and/ or ?)Féqgitarroelggtagdceﬁmde’
opfivally cerpeipecthwith mewtral (iligespselurighpyi ig lablgtto estare Jhl/Thd disbalance
j ti.an; N the neth .
oAl s OROE T HATARAL. Bl & isg B R R harice,
pipfeedbdy abtomtandtidn veittdthn ewttraloligbsagdmede Banpalde ofstirgulating Th1

refergbly acid oligosaccharide and.two chem cal |y
oGPt HEaH BrPE GHORE R PeD aHagen op acid. pad neutral
ol@Radchusdeb stidilfes A, 261 enithtQORRCERARLIEE Tagactivity. Tt is
beneficial effect on inflammatory cytokines (Thl
pereaiprsinthay the) wingdetion; ofnThh eesperssi if #chigyedofn pat @y inhibiting Th2
reg%(;ng )saccharide and neutral oligosaccharide has a
neficial effect on inflammtory cytokines (Th2
response). DETAI LED DESCRI PTI ON The present invention

relates to a nethod fgor the.treatnent and/or

I8y R PIESHT GPYORHO PGS APSRRITel at ed di sor der in a

- namlaﬁngﬁiedmﬁﬁ@lb_g@gt@ﬂnpri _si ng adm ni steri ng to said
manmal a conposition caonprising a therapeutically

- efsfiBalafipg tha'r@mi@pla@nt &E the iBmMuge SEPartiralaghydn hemenrseof the age
Ol g‘%gﬁg_clhﬂgﬂi;de, i.e. the use of acid oligosaccharide

andneutr al i gosaccharide in the manufacture of a
- cenfrmsingispsterhicrimirivge tespatseent and/ or preventi on of an

i | i sorder i .
-1 iR YRS Rl B IR Flolehed ahPPG e es 1 0 t e

- UsRat@fenB @hdloOpiegafiag cifadibedsesanbich et bed! can be treated by immune-
ol i %osacchar,l de in the manufacture of a conposition
f SYS'EAMAdBIaHYt he i nune

wherein the method comprises the administration of acid oligosaccharide, preferably

acid- and neutral oligosaccharide, more preferably acid oligosaccharide and two

chemically distinct neutral oligosaccharides.

In other words it can thus be said that acid oligosaccharide has a beneficial effect on
inflammatory cytokines (Th1 response). In addition the combination of acid
oligosaccharide and neutral oligosaccharide has a beneficial effect on inflammatory

cytokines (Th2 response).

DETAILED DESCRIPTION
The present invention relates to a method for the treatment and/or prevention of an
immune system related disorder in a mammal, said method comprising administering to
said mammal a composition comprising a therapeutically effective amount of acid

oligosaccharide and neutral oligosaccharide, i.e. the use of acid oligosaccharide and



10

15

20

25

30

response in a mammal and/or a nethod for nodul ating

the i nmune system In yet a further aspect, the
wEe@sesns9T nvention relates to a food conposi tiPECI/NL2004/000750

conprising between 5 and 50 en% i pid, between 10 and

60 en% protein, between 15 d 90 en% car bohydr at e,

and preferably a caloric density between 0.5 and 2

kcal /m, acid oligosaccharide and neutra
nedbrhoBARERBIARCIn B ahSubachab bf aC téhmSYsitdASRE tha frbBent and/or

conprises at |east one termnal uronic acid unit; and
preygngom efjan immuylej sytem celptad diserdesingapammel from t he

group consi sting of cellobiose, cellodextrin,

B-cycl odextrin, indigestible dextrin,
Ingefurthen hipgas thegiresehdimyegloncelates go sisecudeanti el oligosaccharide and

[ |l t ool j gosacchari d i sonal tose,.is ltriase, .
neyil oSyt kB R o mpayihorsB ol & sImRpNioBder cnbangiag Hegimmune
re$pohbexmexath@8Rand/oR @ st fos Boddating the immune system.

gal act ool i gosacchari de, b-gal act ool i gosacchari de,

t ransgal act ool i gosacchari de, | actul ose,

v Vi i i ri . .
infes AL pLIREL oL B0 DEBRRAIA i
betwépnf ¥ and 50 enZrgsd; | betvedeo sl®, andydOoai% gpogeiochaweabe] 5 and 90 en%

l.afi nose, l.actasucrose and arabi npoqli go charjde. .| .
¢ b({hﬁa'ia%erangsB@E aﬂﬁ}z]ea pciag’ n erfsﬂ}fe ‘%WS ?)gfaﬁn sbt ca(lj(mrf acid
olipetdeeshride and heutial S@doiRItharddedivBEreil QiERId SloSdcchdtide comprises

i mmune systemrel ated di sorder selected from

at dgastamsriermdnad uemicrsikunihanddi t ary or condi ti onal

. e S e ot | aps |
500 BRIl SR b B OSL ctn,
ceHadektnmet hoB-ayolvdedtsinng amthgasiibleer i dexttin, saigentimhigadaceharide,

conmposi ti.on,conprising a therapeutically effective
SRRt R Bl e Bic il diorb st o BT, panose.
letid?6seghpalhtthod€ aBeksestOER dTRiREbstN DUbSLIRRIIoK, Patdsubdse, o-

Th2 | mune response, |L-4/1L-5 cytokine induction,
galasthobigosaoshiaride Hi-galact¢aligdsageivoideli magisgalacseqlignsacolmride, lactulose,

,treat npnt _accor.di.n 0, the present Jinventiopn) include
TR R P el Ry Do ERER: LR ' %, HRtans
In€hdLtype TRE-B Shfetofiai®R Ing std3e) i 106 Be dshACR &Y ®D FfAB§) IdctoBucrose and

syndrone). These are exanples of non-viral and

arglipnoligassechatido. nedi at ed di seases for which effective
treatment with the nethod of the present invention
clearly could not have been predicted.

In a further aspect the present invention relates to a method for the treatment and/or

prevention of an immune system related disorder selected from autoimmune disorders,
hereditary or conditional induced immunodeficiency, support for vaccinations, allergy
Type 1, allergy Type 2 and allergy Type 3, said method comprising administering to said
mammal a composition comprising a therapeutically effective amount of acid

oligosaccharide.

Some diseases that are thought to be caused/mediated in substantial part by Th2 immune
response, IL-4/IL-5 cytokine induction, and/or eosinophilia (and accordingly responsive

to treatment according to the present invention) include asthma, allergic rhinitis, systemic
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Particularly preferred nethods of the present

invention are for the treatnent of di seases associ ated
waaok/0zwsi nophi li c such as asthma and al | er gi cPCT/NL2004/000750

rhinitis. A therapeutically effective anount for a

particul ar disorder can be rgutinely determ ned by one

of skill in the art via dose-finding studies. |Inmune

systemrel ated disorder It has now been found that the
IupsVEriiihsihkik COmalen 8 6yidirsthé GQBae6sNaIphiR, syRdr8f8y. 4Rk are

conbi ned with neutral oligosaccharide provides )
exgewissiof pen-visgland ppr-tupare Lhismedjaied disgapss £ whichyeffeativec
trSRAAR vihl (BE hleBd bl ﬁleg)?éshﬁt(?n tn &8 &glidjh(;t n3fe l%egﬁ redicted.

(systemc) circulation of the blood and/ or [ynph. Ph
Pateilalpmeterred nethode skthe piesand intvientmompare fordes treatovedtlod diseases

. d I, d/ ' he i
asa g St Bor R ot ot RS Al HERBR o7 e anc

neutral oligosaccharides. This nmethod can be suitably
used in a nmethod for bal ancing the Thi/ Th2 response,
Ajtherppeutically) effeciive amennt £er ypprtigtardisorder<gan e goutinglycdetermined

byF RSkl iR B £ON4 BbRLAIdBudMsesent ol i gosacchari de(s)
whi ch are advertised to €.g. sinulate maturation of
the i mune system enhance the resistance to pathogens

IS WA0G L 8rel B hgrune syst em and/ of support t he
I'mmuneé system areé part of the present invention. In a

It fhas t e bespefoiind tiue the emlenibistraioansf acid pslossteBbarile, preferably

thod for the freatpment and/or prevention of an )
cogﬁaﬁﬁc}émgfy%ﬂtugﬁ% Qligosac Porvires beneficip! estareia eHestpio the piect.

SREHiO hehey m&ﬁhg tiRAdnfird BIHTRls PreG@ANMBORE (HRRAAORLBEDY of the
a therapeuticalTy effective anount of acid

bleod ypddudyrhplt-i de. In a further aspect, the present
i nvention provides a nethod of enhancing the inmmune
response in a mammal said nmethod conpri sing

Inanhriaspest, eltd prgscno invhstiomeprotilessa methipd Soit inoduleiEanidfr Bghancing
acid oligosaccharide, optignally conbined with neutra
th B SYHER: 484 | Peia CAPRTIR (r FYmiNTaP o goidhdnd neutral

oligBShcett bR I THROALMbE Chitbé AitaBly 438 iRAGRERS for balancing the Thl/
ol i gosacchari des provides the beneficial systemc

Thek respense, [ rRagticulan ebyp sedingmichd ! presdoaseabHgnce, compositions
cog%frﬁ?lﬁé tzltg i)g%slglgt rﬁ)ﬁgés%g%{agdce(g)e@hi%) b aﬁ(lﬁ{l%dqg le)é. giﬁl%la% r%laturation
of the immune system, enhance the resistance to pathogens by enhancing the immune
system and/or support the immune system are part of the present invention.

In a further aspect, the present invention provides a method for the treatment and/or
prevention of an immune system related disorder, said method comprising administering
to said mammal a composition comprising a therapeutically effective amount of acid

oligosaccharide.

In a further aspect, the present invention provides a method of enhancing the immune
response in a mammal said method comprising administering to the mammal a
composition comprising acid oligosaccharide, optionally combined with neutral

oligosaccharide.
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ol i gosacchari de or acid- and neutral oligosaccharide.
In a further enbodi ment, the nethod of the invention
WO 200808891 0 t he adnmi ni stration of ol i gosacchar PCENL2004/000750
infants, preferably humans in the age of 0 to 6 years,
preferably in the age of betyween O and 1 year. As this
group has a particul ar disbalance in the Thl/Th2 ratio
(the Th2 prevails in many cases), the present nethod
can be suitably used to restore this disbalance in
this population. Admnistration of the acid
Ito|wagos>a&@hlarlydéurppw@gert%| yhee b He ddiwinipiration 19éutheal present

I t
offiIsRREAREL T s, eNpENHE, HEKF bREPHONE, WAL biclld: Hbinod
prefekabiy cbﬂnpn@s a@be phternbtdvenl naovel peaferpblyi the @il mmlmeu:dtmnl of acid
ui tapl e for mnpistration to pre-terminfants. In a
°€$§W§B?¥W(E ?HQFP&@H%‘ ®method relates to the
stinmulation of the naturatlon of the immune systemin
human subj ects between the age of 0-6 year, preferably

Iy tteen egrbedinent, the methagy ‘Pﬁw@? ipyeafigp relateg &rﬁ@sﬁm@ﬁaﬁuon of
oﬂ@@&#ﬁ?ffdé ﬁ?ﬁfﬁﬁs gfe@érﬁdlg gulglglfstlﬁ lﬁi’ede[g@to? 0 bk g’%&zsa’ preferably in the

Ity, viscoSity a oric density
ageoofpmsweandh andh il glearc s this gonpt lads| aypa.tseﬂan dlslialteinse ive thedth1/Th2

aglﬁzglg g@? rplfegfe $ glfe Iggl\glb(fagg S etb%gte% ?riéavr% g ly used to restore

th6 GBS in they Sspulafiby. Admiseiiéd oN@E atialigeshccharide, preferably
i mmunodefi ci ency, support_ for vaccinations, allerg

copyhiaed; with thegpeyiratgligosarchagide d gljo pelirred tRHRPTaYY @awﬂon of the
(g}yﬁglnﬁ: G PRI RRe ﬂb\%&ﬁﬂf FRathy G El%@en? Uhdeatd )4%&’ Composition

I ncl ude system c¢ l'upus ‘eryt hemat osus, ron
pygtiarstusuinielp Hier atdnsmsqmﬂoylao p@ruemn mfani@l ds a preferred embodiment the

p%iseglggrie‘rgheo%;%gag CsCtZ)Ltihg é,t}ngl gm%rt tholé‘??é {hg%%ﬁ/uense' system in
héthabibRsts beadah MRt 13c of omwe@n gteifeerly basieeh §hhd 1 geaem a,
perni ci ous anaem a, Goodpasture's syndrone, penphigus
vul garis, autoi mmune thronmbocytopenia pupura, acute

FhlaRy érFedf &)Vrgﬁ)smghaﬁ ¢chnGeS Qfdh 18 lprdidid OGHVRA 0 g!h'afée ﬁbﬁ osmolality,

aut0|nnune preéni ci opus anem a, aut ol nmu Addi son' s
vnﬂméased calprig déngity of hy@n@sym@rwlach eradreatuithbly wpedsinrthis method
li| i n dependent diabetes nellitus), rheumatoid

are F%Cl’l%?(p g’e

; nultlple sclerosis, psoriasis, scleroderng,
Crohn s disease, |1BD (|nflannatory bowel di sease),

neur o er abl

The Emm ne sy%ferrp re?atec{ gism)c/ler is preferably selected from autoimmune disorders,
hereditary or conditional induced immunodeficiency, support for vaccinations, allergy

Type 1, allergy Type 2, allergy Type 3 and allergy Type 4.

Autoimmune disorders which can suitably be treated include systemic lupus
erythematosus, chronic glomerulonephritis, polyarteritis nodosa, poststreotococcal acute
glomerulonephritis, Graves’ disease, myasthenia gravis, insuline resistant diabetes,
hashimoto’s thyroiditis, haemolytic anaemia, pernicious anaemia, Goodpasture’s
syndrome, pemphigus vulgaris, autoimmune thrombocytopenia pupura, acute rheumatic

fever, mixed essential cryoglobulinemia, autoimmune preniciopus anemia, autoimmune
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insuline resistant di abetes Conditions of hereditary

or conditional induced i munodeficiency which can
wa@iosaklsy7 be treated include i munosenescence, PETINLII0H/000750

mal nutrition caused by chronic di seases, such as

cancer, COPD (chronic obstrqgtive pul nonary di sease),

AIDS, arthritis, diabetes, anhorexia, cachexi a,

dysphagea, kidney failure, radiation, patients
ASHESRT 1N Gade! thi“ﬁ?fo? nlh;?ogig&&{ﬂ | RRgat@Ndusils” 858, IIHOM' Binsulin

detail stress after sociral stress, chronic infection
dependentyadiebetes gpalliws), arlrrupetoidit aghnitisy a@ikipleorsclerosis, psoriasis,

he C i ' ' ne st

sefQSBRhBBREL PSR R, BB AL Rt lseiel, AP RoE oot
indAdiu irésésthnk diabgtedef i ci ency Syndrone (Al DS) and/ or Human

| mmunodeficiency Virus (HV) Infection, in a preferred

enbodi ment the present invention particularly provides
CndBIR Q€ néiBditd 6r ddn@RloNENhaRReiAmuRsRYieRhEPRhith P suitably be

and/or HV infection, said nethod conprising the
treggpddpelpdesignmuniosenespenesn agfsm, alpitadengaugas hy chronic diseases, such
a0k 085 G il SELAR DN mbflef REOS! AP i et

preseht” neutral oligosacchari des: e present
anorexén tachexia) dyaplrgoy, ddsydailmt hadiafion, patients sweffdrimgftom chronic

and/ or preventi.on of $ia£rhea &p suggﬁéts suffering .
ulgqrafang| SRS O P ¢ SN eE Ao s FiSd CHOmS Iidgchign or
i80S MIKK, ASPOIRLSH Shdifsbnt BRYIRSHRL aci d _

ollgosaccharldes, preferably in conbination with the

present neutral oligosaccharides. The present (acid)

BSGACSARIA 0 0 B S5 B O BUREAP D) fohitens
sufffieting t fromal Aexpiired X Immueodedicooyp oSyndrame c (afidS)siand/of atuman
tei h.and rbo . Al lergies . whi.ch cap suitab
oftorelidy; T AR dhfenan & & BReotties fpbSdupt gt plesent
inb@¥fioh P¥@icula@$ pRWRles h @Rehodl foeihe YreattHehCandldr RE¥ntiohy ABDLand/or
aILerqges; haenpl yti c di sease of new borns, autoi mmune

HRG énfettipn; said magthada comprisitsd Siengtesplopdmyinisiraiion gt theepresent acid
LGl O LA 5 R 0 s
They presegie misieniion tlgo providescd nsegnsli for \the yreatoeht amwd/or prevention of

.disease. |.t was.alsa fo th .present .net hod can ., ,
GEE Ryt SRanE Sroot A5 Gz b ifeEirin s TielRe Shtprising
enGorg@ly ﬁi’mﬁﬂi@&ﬁn% R médefiCAcid HligosadeBatdeRairkfofAbRY @GBfibination with

These are included in the terminmune systemrel ated
the)ipseseRfepesitralr gigosaccharides g dbe PEgsaRt (Reidl) obigatagehapidy is preferably

prS\‘ﬁHin {368e subject suffering from AIDS and/or HIV infection in a nutritional matrix,

i.e. a composition comprising fat, protein and carbohydrate.

Allergies which can suitably be treated include Type 1 allergies; atopy, asthma, hay
fever, eczema, food allergy, drug allergy. Type 2 allergies; haemolytic disease of new
borns, autoimmune haemolytic anaemia, ankylosing spondylitis, acute anterior uveitis.
Type 3 allergies; arthus reaction, serum sickness. Type 4 allergies: delayed type

hypersensitivity, contact sensitivity, celiac disease.
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with the neutral oligosaccharides, are preferably
(orally) adm ni stered before, during and/or after
wo 26i081b7 on. Particularly the effects of vaccPCENLZNN$000750
for diptheria-tetanuspertussis, polio vaccine,
nmeasl es/ munps/ rubel | a, pneungcoccal conj ugate,
haenophi |l us B conjugate, hepatitis B, hepatitis A,
varicella, influenza can suitably be enhanced.
It Rvf s Rluyid tthe (R stk niBthdiOehn &i@bl§She! weli IS shipRat ViR Bihation
and/ or prevention of mal nutrition, atopy, asthma or
PIoc§sEss. Tige cptapse e sffegisrafi wacgingdon progesss Thesetane inghdedfin the
] . . e n . .
(o ifhn il AR TRl APl TAE AR BSOS eferably combined
withrthe eewstya t digosastlmrides, dirs prafenablye{oealye crdfnimistered before, during

t oi ne .di sorder.s eredi tar r_conditignal. .
A RO P RERURRY EFISReY abivgSiition f diptheriatotanus
petRAQ Polib Glacolie; Ghaasits/Mtps/albels, Pheldbeoctal @hi%ﬁtﬁ)’hé@)ﬂﬂ)@hﬂus

2 and allergy Type 3. Acid oligosaccharides e term

B geniyee-ihg Ghaepagls Aeveicellp.difdyangs eancuifally Be gnhanced.
conprising at | east one acidic group selected fromthe
group consisting of N-acetyl neuram nic acid,

Prifeirabdyn the\presentrmagthard relages itelthe freatencnt areldrgarévientéoh of malnutrition,

ar Lic id, sulfuric acid group and phosphoric

“@@“§8§¥%Sﬁc € acid oligosaccharide preferably is a
pol yhexose. Preferably, at |east one of the
af orenenti oned acid groups is _situated at the term nal

Throgeat HyFPRtaraliorslaiesite e ysg o6 aeid ipdigpsnechapides igthg mpnufacture

oft B&oRPiSh HBOARCEERbA RS ;ISIQ%I&BB Ut Fm@ﬁmg §Pdith §lated
in Fig.l, wherein the term nal hexose (left

dipordére seliodtod claerpr petenmunto idoedeinn ntisreditasy eoralsbyditibiel induced

. aci s a j.de_co i\ns . a carboxylic.acid.at the

iR R R ot R S GG AT e Sl TVPe 1

alprupypeeyandelléngedype 3esterified. Methods for the
manuf acture of esterified pectin hydrol ysates that can
be suitably used in the present nmethod and conposition

A@E 8lipssavirdagded N WO 01/ 60378 and/ or W02/ 42484, which
are hereby incorporated by reference. 10 The hexose

Theniers agtdn@ligosasakaridp aefersr taj aligbsasebasides comprising afrleast one acidic

f nie acid units. . .eve e eferably .

ggéfa§§%$%%i§£§Ei%eu%*@g{ E%m%§¥b§§y ot il Hﬁ?%ﬁpémgh N-

glydvdeydnannirhinic acid, free or esterified carboxylic acid, sulfuric acid group and

phosphoric acid group. The acid oligosaccharide preferably is a polyhexose. Preferably,
at least one of the aforementioned acid groups is situated at the terminal hexose unit of
the acid oligosaccharide. Preferably the acid oligosaccharide has the structure as depicted
in Fig.1, wherein the terminal hexose (left) preferably comprises a double bond.
Preferably the acid oligosaccharide contains a carboxylic acid at the terminal hexose unit,
wherein said carboxylic acid group may be free or esterified. Methods for the
manufacture of esterified pectin hydrolysates that can be suitably used in the present
method and composition are provided in WO 01/60378 and/or W002/42484, which are

hereby incorporated by reference.
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may be free or (partly) esterified, and preferably at
| east 10%is nethylated (see below). Fig.l. Polyneric

waedodosdspgosacchari de wherein: R i s preferabl yPGENER2IWO@000750

fromthe group consisting of hydrogen, hydroxy or acid
group, preferably hydroxy; ?gd at | east one sel ected
fromthe group consisting of R3, R4 and R5 represents
Nacet yl neuram ni ¢ acid, N glycol oyl neuram nic acid,

The B&o& ulS!dHidr fthRCkhe adrh@ny héfos@ahitls) sl prefetablyaGbsic acid units,
group and phosphoric acid group, and the remnaining of )
eViRB Mquy PERkRTaNg gelasuEanic aeidh yoiky Jﬁ’le *grbardicorcidhgigppyem these units

: SRS
S EECR AR G B NP, SOBRSALI B low.
N- gl ycol oyl neuram nic acid, free or esterified

.carbhoxyli.c id, sulfuric acid group or phosphoric
]ﬁggrgbg%gﬁﬁﬁggﬁ%g?ﬁﬁdpgﬁﬁining represent hydroxy and/ or
hydr ogen. -Even nore preferably one selected fromthe
group consisting of R3, R4 and R5 represents free or
est eR fi ed carboxylic acid and the remaining of R3, R4
representing hydroxy and/on hydrogen; and n is
of hexose units (see
ow), which may be

: Ttegdl bet ween
1- 500Q, ably the itt(s) is an uronic
acid . ; I R3 represent
hydpry, R4 rﬁgresen ydrogen, R pepresents
car éxylic actd, n is any nunber between 1 and 250,
preferably between 1 and 10 and the hexose unit is
gal acturonic acid. 11l The detection, neasurenment and
whkateihyses of the preferred acid oligosaccharides as
S ' [ od_ a LYen in |icant.
R UGl At R e BRI PP B N pbh B 8 ei o,
prefetahySadendt amdes, i.e. WO 0/ 160378, which is hereby

[ ncor porated b eference, Preferably, the acid
at Eqaﬁtgogye a%le%ff fra'é tﬁf‘a%mm gonsisfeg gt Z Ry Regsd Rsaerepseats N-
acBlyRRbAnAGE deil W isSycoly e tratiic Qadfﬁ&eorggteﬁﬁ&%drﬁd,@ﬁc acid,
Preferably the termnal uronic acid unit is seleCted

suffpieracith srogp eubplesplIri Aciderolp, gad tetremaining oA Be.Rs, R4 and Rs
re&e&%ﬂﬁg Hﬂlcﬁoﬂpérﬁ]orgl%l%rg&{] 'P‘fef&gf)lg ‘onk gé‘iéc%ﬁ frof ?ﬁedgroup consisting

of Ry, Rs, R4 and Rs 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 Rj, R3, R4 and Rs represents free or esterified carboxylic acid and
the remaining of Ry, Rs, R4 and Rs 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 an uronic acid unit.

Most preferably R;, Ry and R3 represent hydroxy, R4 represent hydrogen, Rs represents
carboxylic acid, n is any number between 1 and 250, preferably between 1 and 10 and the

hexose unit is galacturonic acid.
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mannuroni ¢ acid, riburonic acid and alturonic acid.
These units may be free or esterified. In an even nore

wee@sesaset enbodi nent, the term nal hexose uni BCTIEB20@4/000750

doubl e bond, which is preferably situated between the

and C5 position of the ternhgal hexose unit.

Preferably one of the term nal hexose units conprises

t he doubl e bond. The term nal hexose (e.g. uronic

acid) preferably has a structure according to Fig. 2.

Fig. 2: Preferred term nal hexose acid group RR n
Therdetestion, nRaswemertfagd ailyses ef be peaderfadmneid Mligogacohgsides as used

. cponsi sting.of _hydrogen OX Vi ' . .
ingBERul Al Rl T B I Qi B ApBERR st v acid
oli@kscheides, 1.0/ W0@ 160378 pwhich $ Iekébydn@ipdrded apn ebfédnce.
represents Nacetyl neuram ni c acid,
N- gl ycol oyl neuram nic acid, free or esterified

PR ARy thd &ci@%hg@saédhlaﬁag hés GHel Prefralip tidl deRRRANROKIL Geid units,
acid group, and the renmaining of R3, R4 and RS

whigh mwy detfraspr IeyteriBedy Praferebly thy wrsipehuromicarisy wm iy sglpeted from
| ect . t Nnsj. St d. .

th? gﬁcﬁlg)scg)ﬂ%lét{n%{gaf %fa}gﬁl%ée)rﬁf gﬁ]& n%ﬁ{é a{)ﬁﬁ% :aéiﬁ, éﬁm‘oﬁ% a@fall, 1(5?01110 acid,

mbhrgrytt©hedy,| rit@comadradid andalhdonié neid. Thesestiesrmiy Belfree or esterified.

carboxylic acjd, ,sulfuric acid gro and phosphor.j
Ingdl 8Vedy B, APl raPodimnsit; 1 Agrmeal s Xose i R dotble bond,

whiBR i€ refttably St RAMA thd g bRDER podii&ofMBE Eerminal hexose unit.
preferably one selected fromthe group consistin

of
Prferabin @nge! ihepieanimat Bexose anigy cepprases ftheedouble bend, |9Eh@ terminal
I.d e . I nt hydr ox
e e bR Self BRIUAIG L o FronBP el HTEEET PV Y
nunber of hexose units (see al so Degree of
Pol I sation,. belo whi ch may be any hexose unit.
E@d#ﬁg%%9e WF@nﬁJﬁHﬁﬁgﬂﬁgﬁﬂﬁmeen 1- 5000 representing

thelgunber of hexose units said hexose units

prefidsably being uresic acid, even nore preferably
bei ng\gal acturonic acid units, The carboxylic acid
group Qese units y eel or (partly)
est are ef er abl t| | east partl
Rt {)_,D y Ig y
R, R, — — n

wherein;

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

at least one selected from the group consisting of Ry, R3, R4 and Rs represents N-
acetylneuraminic acid, N-glycoloylneuraminic acid, free or esterified carboxylic acid,
sulfuric acid group and phosphoric acid group, and the remaining of Ry, R3, R4 and Rs
representing hydroxy and/or hydrogen. Preferably one selected from the group consisting
of Ry, R3, Ry and Rs represents N-acetylneuraminic acid, N-glycoloylneuraminic acid,

free or esterified carboxylic acid, sulfuric acid group and phosphoric acid group, and the



10

15

20

25

30

Most preferably, and R3 represent hydroxy, R4
represent hydrogen and R5 represents free or
we@2i0e03dsped carboxylic acid. In a further enboPCTED2004/800750
m xture of acid oligosaccharides is used, which have a
di fferent DP and/or conprise,both unsaturated and
saturated term nal hexose umt. Preferably at | east
5% nore preferably at | east 10% even nore preferably
RYoR0f e,
refiol B o Ry R and RE e HRlre ARG MO S vy Mo By
onElsg]ﬁa):d frAm ﬁatgt‘odpr@nsas@g%f Ruc Rd, B argb&ampteamtsjﬁee or esterified

ref erably ri ses.onl ne, unsaturated term.n
caffogle, 361 1 BRReBRRING Thd¥dbe il ook B D dtoxy andior
hydRigeh;nal 1ig%e S@cegaa ah@ rdfrs 36 2 WOGBELSTHeRGeNBNO $62e URbDegree of
npri ses doubl e bond). A m xture of acid

Pogmil@f&@%% rbalowde\ghlsh ary bEImy hew A sSHRblarls 2 laﬁaershwffeen
IS OBt B0kl A o
acial, egasmochaefethblyalseings gajaquuromhetqdrlesten’fhmbmhh asid groups on

degr ee of | yneri a i on. bet we d 500
nesE i mey p& et BenD) eficelona b PERSpndy BN s
Mgstéﬁi‘@fe&'ﬁ@; REVED ng@eseﬁﬂiﬂf@@ R, Beiryvesihydrapel ab@ RsFestsents
prefera Qj%Cél?etvveen and 10. If a mxture of acid
frag) qr gefeLfd hoyglic 3id-n di fferent degrees of
pol ynerisation is used, the average DP of the acid
ol i gosaccharide m xture is preferably between 2 and
In 19 G@xtherrmeoginesing r @ iytube vivaeid @i@a@bcn@tﬁes ay @pedqprhich have a

d1&r gnteP%b Sgwgﬁtpé)’\@ﬁrgs 3 g‘cﬂ i %nssa rg unl ts ?Jrat&I ltenlx%]f rh%&({)]se unit.

Préﬁfubeﬁ ankst 548 nidey fn@&rﬂﬂy POy 0¥ @bvéromorel prefesadlyf auétdt 25%
t hat | ower DP of the oligosac hauldes |nproves th

of hg E?f%?]: hexpsets 1of S 3cid pligogage dsypaiegdiekgse un1t (see ©.8.
Fip Q?dlA%t ehéh tlﬁ'@lvﬁﬁﬁld a8l %ﬁ§@s%€@1§ﬁﬂéj eprbf%i]a%l}addﬁh{ﬁrﬁése rRfy one

rn"liquid form The acid oligosaccharid

unsgnetpdnienisalorexhsst etio geatersbly roambrehihan é@% o e t@mm@al hexose
oI| osa e preferably
OGBS Cobpal AT ED O, et er ey

Ahlyiahw ohadid aﬁgcd;Scchb\@cmrprefe:ablyerpmt@rtsebet\bmtkamhﬁo% unsaturated

car bohydr at es a ca f ucqi dan
heKEHATBYY BCA 06 Hif P LSRN, SRR ast NS sl helBrsp 10456 40%.
pectin or alginate. The acid oligosacchari des may be

prepared by the nethods
The acid oligosaccharide as used in the present method has a degree of polymerisation

(DP) between 1 and 5000, preferably between 1 and 1000, more preferably between 2
and 250, even more preferably between 2 and 50, most preferably between 2 and 10. If a
mixture of acid oligosaccharides with different degrees of polymerisation is used, the
average DP of the acid oligosaccharide mixture is preferably between 2 and 1000, more
preferably between 3 and 250, even more preferably between 3 and 50. See also Fig.1,
wherein the sum of “n” and the terminal unit (i.e. n+1) represents the degree of
polymerisation. It was found that a lower DP of the oligosaccharides improves the

palatability and results in a reduced viscosity product if the acid oligosaccharide is
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descri bed i nWD 01/ 60378, which is hereby incorporated
by reference. Al ginates are |inear unbranched polyners
W@ ovsas9shng b- (1 -> 4)-1inked D mannuroni ¢ aci dPERNL2004/000750
-(I-> 4)-linked L-guluronic acid residues with a w de
range of average nol ecul ar Tgights (100 - 100000
resi dues). Suitable sources of alginate include
seaweeds and bacterial alginates. Pectin is divided
adhﬁﬁl@te%e\ﬁolﬂhﬁdcﬁﬁﬁg e €8cid M%Bsﬁsﬁmwﬂna& &% Refdohdkencous or
is characterised by a degree of nethoxylation
hdﬂmmwsaB@%ﬁéank@m;nethoxylated pectin having a degree
of net hoxyl ati on bel ow 50% As used herein, "degree of
nmet hoxyl ation" (also referred to as DE or "degree of
Theshcd ioﬂiigﬁ@bd:lﬂﬁ'dés usediintthe dﬁénﬁ@n A prefesbl e prepatedt fom pectin,
whi ch free cayboxyl.ic acid contai ned in the
Peﬁ@Feyg gnafesr G{H‘Prtff‘%?}??j %H i %“bgee CRALINGy |l¥eipér&n‘{ ¢ bgcterial
?E‘af&’ | @bio }ansThﬁoﬂﬁﬁSﬁ@&ol@%bé&cﬁ’éﬂcﬁ@%@“cﬁﬁ@ée’e% 'p%eferably
pre rably prepared fron1h|gh met hoxyl at ed pectin.
freps i ngcidn jog cdginaihaFhed agd pligogseetfagideth mpy divapigpated ibyelle byethods
degﬂ-ﬂ:?ﬁ LER S D1BBIAR0Y, cﬁgéblﬁ)&]e@quoq‘p? 1 b fé?rfn%h l'y above

even nore pfefera o Preferably the
acid oligosaccharides have a degree of nethylatlon

bove 20% prefera ove 50 % eve
ABRBIS oo lnEntaeied pPOOER: Cor e 16l B or BHkgs y manfuronic
achf ﬁh&”oﬁ(le% e@ Ih{ke@rL aamkic afidbeliveaNwith a0 §idOQarFe 8P average
per day, preferably between 100ng and 50 grans per
mcﬂawlarmghtsrﬁlrﬂé -H800Memsiducs). Suitatld squreanof elgimiteyindlade seaweeds
tra @@ﬂ gosaccharldes The term neutra
angbagietidl A8NFes as used in the present invention

refers to saccharides which have a degree of
pol ynerj sation of nonpose units exceeding 2,

Peﬁwéflér digided olpge dWongrai  calgEeisto ity r‘%?ﬂé‘?xé’ﬂﬂt‘iﬂ é’fé%téle dhigh is
ctiractiRSdd By &f &lopd! O BXEERALE Adve WlE Bnd@ G '}Qéth&{yla‘?éﬁ Pectin

partially dlgested In the intestine by the action of
hagingdsdegree dif geethoxylatiembslaw S0fr: dsaned hateinhslegrgerafmehpeylation”

(al\(l%h ?gf%}rea/ o J ﬁ%t or(‘ C%%LL: kggtgﬁﬁéaﬁgn ﬁqg %;ﬁ)c{gﬁctlg «Q}Htthe > X ent to

are Terment nal  fiora
wiiclefre¢ edvbyxyliaakidaeougi Cmgﬁmetbﬁl thd pely gedadtvirahic acid chain have been

esterified (e.g. by methylation). The present acid oligosaccharide is preferably prepared

from high methoxylated pectin.

The acid oligosaccharides are preferably characterised by a degree of methoxylation
above 20%, preferably above 50 % even more preferably above 70%. Preferably the acid
oligosaccharides have a degree of methylation above 20%, preferably above 50 % even

more preferably above 70%.

The acid oligosaccharide is preferably administered in an amount of between 10 mg and
100 gram per day, preferably between 100 mg and 50 grams per day, even more between
0.5 and 20 gram per day.
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ol i gosaccharide is structurally (chemcally) different

fromthe acid oligosaccharide. The term neutr al
wobkiogosmerhari des as used in the present i nvenP@DNL2004/000750

preferably refers to saccharides which have a degree

of polynerisation of the olijgosaccharide bel ow 60

nmonose units, preferably below 40, even nore

preferably bel ow 20, nost preferably bel ow 10. The

NERFADOIPEAs&avidbd S refers to units having a closed ring
structure, preferably hexose, e.g. the pyranose or

The, fean dgtrgl shggsacqpsidpe ag weel 1k thegRiessat apitina tefess tor sabehprides
I I S

VRIS Sl AR AN b OSSR el S by

exveeins 8, even atoreyosferatly exxceedieg 4,fmow peferniigrrasding 10, which are

o B8l B e G LR, okl o v enzymes

prleSén@lin tHeMHy@ianQfppBDdigsstive MabiS(sman tikeimed dnbQERhddh) but which are
Sui tabl e neural oli 8osacchar| des are pref erably

fermentech by dhepluraaeingastingl | fiore andoprefesably laekt agidic groups. The neutral
OBy BRRREIRU: A5y SRLEFLRY e o A8 pnalhiag
Theleim deuttaﬂ phgosgdchar@ids abgsed i ﬂytrpwsemyh\)entiﬁh ptefexalsle Jefers to

sss\g Xlté B%{}iﬁ\ %e%c o:f (lf)ﬂ H)'gﬁ% of 81fe o?i_g(l)s_aécléhla;'igel:( ggow 60
mbn@smhng P Erbly IHRIDIWAT; Everitflord eaf&hmsi ®¥lok 20, ok Erfelably
i ndi gestible dextrin , genti ooI i gosacchar i des (m xture
belewld01-6 |inked gl ucose residues, sonme 1-4 |inkages),
TEL Uk SaRTB LT il § Bty By oAbl proe
e.gabé pyresosgjot fursmpsefotmg. | | nkages) i somal tose
T%%ncatral E%Cé:p%([ ang ﬁ/ y f&é{jnsgss gt) Teast %8&3 more pre%erably at least
95@-1@cbnd>é@mﬁtsamwd-ﬁbrg|th& 9®8p ,cofadtidg &of (arfose, arabinose, fructose,
a- Dgl ucopyranosyl -( |-6)-
fugoss, Brapeeisy alarsespl B-D-gaaciqpyEangtco 5BYse, glaepse.oydose and derivatives
I
o e SRR AR RS RRIRIAS b,
D fruct ose) t heander ose

SR BB ROS s e o RPALERP e ARt gy e

oli@B4ceBide 9S @ ldctdFronbtH@ dr@pt RRMEBRAFY | - (1 - 4) - 0-
- D-gl ucopyranosyl - ( 1-2) - b-D-fruct of uranosi de), a-
cellobiose (4-O-B-D-glucopyranosyl-D-glucose), cellodexirins’ ((4-O-B-D-

glucopyranosyl),-D-glucose), B-cyclodextrins (Cyclic molecules of o-1-4-linked D-
glucose; a-cyclodextrin-hexamer, B-cyclodextrin-heptamer and y-cyclodextrin-octamer),
indigestible dextrin , gentiooligosaccharides (mixture of B-1-6 linked glucose residues,
some 1-4 linkages), glucooligosaccharides (mixture of  a-D-glucose),
isomaltooligosaccharides (linear o-1-6 linked glucose residues with some 1-4 linkages),
isomaltose (6-O-a-D-glucopyranosyl-D-glucose); isomaltriose (6-0-a-D-
glucopyranosyl-(1-6)-a-D-glucopyranosyl-D-glucose), panose (6-O-0-D-
glucopyranosyl-(1-6)-o-D-glucopyranosyl-(1-4)-D-glucose), leucrose (5-O-a-D-
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gal act ool i gosacchari des including raffinose, stachyose
and ot her soy oligosaccharides (O
W0 Dgaseetr opyr anosyl - (1 -6)- -D- gl ucopyr anosyl -PCT/NL2004/000750
b- D- fruct of uranosi de), b- gal act ool i gosacchari des or
transgal act o- ol i gosacchari d
(b- D-gal act opyranosyl -(1-6)-] b-
D- gl ucopyranosyl]n-(l1-4) a-D glucose), |actul ose
gﬁéoﬁrﬁo%l@ﬁ%@fo?ﬁﬁﬁm)’ | - Plibtitk®S€lor  isomaltulose  (6-O-0-D-
4' -'gal at'osyl | actose (O D gal act opyranosyl -(1-4)-0
ghictpygamosylylp-fimooyd)~( | - tHeanddrgsk uc o dPraddgkhyopysamisyletl i6)-0-o-D-
al act ool i c ri neogal act obi ose
R ey g b e D i SR 4. TEaRalodp o LExo-ppalong, lgefgsmcrose
(émgxplg@matopyﬂaﬁoswc1tm-d-b-%?uéo%yaﬁbsﬂf(ugs-gfmemhﬁoside), a-
- D-glucopyranosi de), fructans -
salpgivoligosagplatideincluding|ryffinpsey staeifygscaand oflrey soy oligosaccharides (O-

5 ' f-h-f |
By SRR AR Pobulodpr P P ERRIR IR Gy,
g8 gogRempiabAS e S Brdloligdsacthdrider ((BIREalactbHirdddRAE -6)-[B-

| act osucr ose and ar abi nool i gosaccharides. According to
Dagltienpytaoosypli-€f-4) r edDe npodésak ntlatthlose e (#-Oa-D-galactopyranosyl-D-

oligosaccharide is selected from ro consi stin
oy, Brao iR BF Posi o pad T4 o e R it 1-4)
Dd@ﬁédp&fbﬁo&?,g%l@l:ﬂigégg ng@ia'b%ﬁdé | R&dgdfcfdYiose, isogalactobiose,

transgal ac es), xylooligosacchari des,
galsushisaoispliagiosshcld ad iTHa sfruaiing c-dod viagrdgrsc(@RR(2 @o3-fructofuranosyl),
nnool i gosacchari des, f.ucool i go ri des an
R e S e R F A L N S
; ohar i deai | he. o N
g%%ﬁgruc%ggﬁigoggggharari%ggvggg?g@p%é??gggacéﬁgkﬁg%gﬂ B-D
fractdfuranaside)a k dooligvsiagbarides B1D-((é 94) Bylase)bl lafinose, lactosucrose and
oh&gﬁgfgchﬁrkges and their production nethods are
g OSHELE  Bed in Laere K J. M (Laere, K. J.M,

Degradati on of structurally different non-digestible
ol i gosacchari des by intestinal bacteri.a:

Agraydiag {a st Brefested empdimgenbihe siewal oligospebatifieisisglected from
2 fhd9 el i RV :
e deninger e HESRE, RGeS SCEUAGRERRRIAY ngiesie oo
galidtedligosachlearidby (inploding dransgaladtgoligesaselanides).1 8ylooligosaccharides,

I | | gosacc ' T are for_examl e .
oS et 0 BB brk iy ot R s,
fucogligedicetidriies hisd hexth@n dsereof] Mosy @edferable thkendutianoligdsheharide

may b roduced b rolysis of corpn starch, conprises
is se ecteg fx%m e group ¢ nsﬁ) ing o¥§ructool£gosacc ara.t!;l es, ga’lactoorlrigosaccharides

and transgalactooligosaccharides.

Suitable oligosaccharides and their production methods are further described in Laere
KJM. (Laere, K.J.M. Degradation of structurally different mnon-digestible
oligosaccharides by intestinal bacteria: glycosylhydrolases of Bi. adolescentis. PhD-thesis
(2000), Wageningen Agricultural University, Wageningen, The Netherlands) the entire

content of which is hereby incorporated by reference.
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a(l->4) and a(l->6) glucosidic bonds, as are present

in the native starch, and contains |->2 and |inkages
w@eas0890y! ucosan. Due to these structural PCT/NL2004/000750

characteristics, indigestible dextrin contains

wel | - devel oped, branched paggicles that are partially

hydr ol ysed by human di gestive enzynes. Numerous ot her

commerci al sources of indigestible oligosaccharides
Transgalaea@iigoyacahaidea BI@S earel fderemumpleaokkirndeethe RRHSRGK ViPial™

GﬁbIP%h%%%ﬁ%%;%Fﬁga?5g§§gggﬂafggsbgznavalIable from

Indigdasgbféa@@(hﬁ{ l\ﬂlﬁclh VB |p§6€iu6ecf b? rpygﬁ&ﬁé Df %frﬁ?&%& Q&npnses

distributed by Ajlinombto U S. A " I'nc.; Teane
(o) and ef 1 ?6)3 g]@qusechc beslsd aanatpresont lprths entiversetrélgdind contains

| tion chem cal ly distinct
12 R £33, LB T B lcoBfh, cPud4F Yore Seintlschatsintics,
indigestialied dedtiiyg oamtzﬁ:m;a iellefevelopdy, NBrdnodell NpdriBles HRAY %n%)(rtlally
h %%fti t neut oluﬁgsaccharldes provi des an opti
Y 3@% : I&ﬁp me$-esent net hod conprises the
adninistratlon of an acid oligosaccharides (see

above); - gal actose based neutral oligosaccharide (>50
Nusgeggusofher gemposisial souress ot énddgeistalele o g)sacqhredes madeydily available

and® E:l i ogﬁﬁﬂe(arsBae%:sgﬁar rgz ﬁlgnéénsstgelﬂra]go&gosacchande is available from
Yaklnlaﬁql;lshaaebo ar dkgmshlpfnh aSdythean aﬁ%bsaccgﬁlhd‘el B;:gv(;ﬁﬁl?é quom Calpis
Lra cchari des (>50% of the
CO&%S’H%?B%EPE‘F%“E datfy FRQRAL %besggn orlegiiegk ’d\},&* preferably
fructose), preferably inulin, fructan and/or

fructool i gosacchari de, nost preferably | ong chain
In 3 fusthep Brefagisd satiodineat tl(eav@qea@@etbpd semnprises thcOadaridisG&jon of 2

chembéﬁl QERRG! btk r@@ad Et §C WagrijﬁXnle giéa{tg@)F (Jélﬁmjétration of acid

istratio ants int
OhgﬁémCha_rﬂieB ncambived heuth etmtmodhel’ﬁi@huy t distinet esmbhl f&ﬂgbﬁ@chandes

rls i on of sfruct ural
PIOZ”%ﬁ jﬁ‘%t’ )effa‘fe%g'?;r:%&ﬁyoﬁ‘l‘? Qﬁé%&%’i‘?do%np S aﬁnws@atlon of
anstructurally (chem cally) distinct oligosaccharides

ar e fferentlated by their type of glycosidic
- afideligesaccharides (see abox)//e) yp gty

- galactose based neutral oligosaccharide (>50 % of the monose units are galactose),
preferably selected from the group consisting of galactooligosaccharide and
transgalactooligosaccharide; and

- fructose and/or glucose based neutral oligosaccharides (>50% of the monose units are
fructose and/or glucose, preferably fructose), preferably inulin, fructan and/or
fructooligosaccharide, most preferably long chain fructooligosaccharide (average DP
between 10 and 60).

This composition is particularly suited for administration to infants in the age between 0-

1 year.
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Preferably the method conprises the adm nistration of
two chem cally distinct neutral oligosaccharides, said
webh@sizebt y di stinct oligosaccharides havi ng aPCT/NL2004/000750
different DP and/or different average DP, preferably
di fferent average DP. In angther enbodi nent
adm ni stering chemcally distinct neutra
ol i gosaccharides with different average DP, provides
098 ABN@Br MeaibddRnt, e ipresetiempihdd| @npi3ee fthe Gldministration of 2
Preferably gal actose based neutr al oLiggsaccharide has

stepqtusafbr (sbmipplp eishee o iBosAtanaTges. aeTain i sty hemically)
di%ﬁbﬂéggl?%g%ﬁ%gdeg ﬁ@t diBtbreRid«IPS ARER Bk B gloyb@s\nﬁc ﬁﬁk%\ése.r age

60. The néeutral” oligosaccharide is
preferably adm nistered in an amount of between 10 g

apnd .10 ram per day, r ef .erabl. tween 1 . and 5
P Be R Simpics inf ARl o AR s it
olgosateRaideslanid chymraly Sistinct efif@atchatded havidg adifferédt DP and/or

aligosaccharides The acid- and neutral .
differedbrysEagh aPRd%%few@fYéﬁff%f&W&VF@gﬁ elnpngthsesgbediment

adriHRSnS bheRibAtydiviRf Akt oltge sk BharRee fvith Altteferdt Aferage DP,
present met hod ‘conprises the adm nistration of a

prokidesqrecyei owire gptahdl dmmivpe-mpdulating effecadireferably galactose based
A RECEIREII5 RS TSRt b IPRABNA 0o TNEor atucose

acl n osaccharides

bReEh@ItAabbljgosstitharidet BivedniaNerage BRbeivecnfl0 had 6&2en 10 ny
and 100 gram per day, preferably between 100 ng and 25
grans per day, even nore preferably between 0.5 and 20

TR RMRESli g8 @ chaMdR [ EhiBleF A% sRiBisRAld iR An odfiof between 10 mg
ol i gosacchari des and neutral oligosaccharides

ansokfPrerase pert day, prefechbll bejwerackORang ansksSograims gerxlaywiven alore
% ’
PEreRB) B A SO B B B Y Pt ed from t

ydroxy € selected fromthe group
consisting of R2, R3 and R5 represents free or

esterjfied carboxylic acid and.the remaining of R3, R5
Vg w e DRy M DO g EEN: and
TR 8@t QRh1 SRSAr GNasdabihaddsd @ere found to have a synergistic immune
transgal act ool i gosacchari de. 18 Preferably the acid and

stiveujatpey effsct. lones referably Sherpreseat meckiod camprisgstheadiginigtration of

T R TR L

The mixture of acid- and neutral oligosaccharides is preferably administered in an
amount of between 10 mg and 100 gram per day, preferably between 100 mg and 25

grams per day, even more preferably between 0.5 and 20 gram per day.

A preferred combination of acid oligosaccharides and neutral oligosaccharides comprises
the acid oligosaccharides of Fig.2, wherein

R represents hydrogen, hydroxy or acid group, preferably hydroxy ; and one selected
from the group consisting of Ry, R3, R4 and Rs represents free or esterified carboxylic
acid and the remaining of Ry, Rs, Ry and Rs represent hydroxy and/or hydrogen; and

galactooligosaccharide and/or transgalactooligosaccharide.
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In a preferred enbodi nent, the present nethod further
conprises the adm nistration of |ong-chain
wodopasssat ur at ed acid (LCPUFA). As it is beli er€dNLEAY/000750
these act on the i mune systemvia a nechani sm
different fromthe acid oliqgsaccharides or neutra
ol i gosacchari des, the oligosaccharides conbined wth
the LCPUFA is deened to act synergistically. The
present method preferably conprises the adm nistration
of between 0.1 and 100 g LCPUFA per day, nore
Pisfesady #s gcid enduaeniral digdsapshagides e adpiateprdr ingmyveight ratio of

oSERERO LI ATy W ORGSO . o1

neutral oligosaccharides can be advant ageously applied
L%g Egod, such as baby food and clinical food. Such
g preferably conprises lipid, protein and

InCaR pREMHAr Mt daRcht] the iR AGthYd AdHenbshpiRe thdladhidiétrftion of
form The term"liquid food" as used in the present

longrgbain i Rotyunprivialed sacit (LEBHEA)-eA8 it poReliavey thati bescape on the
ir@gw&h?%a%. chiilh Llﬁff%@gtgfrgﬁ tthg a?fey‘rgffgo\%g(icg%@&eg or neutral

xture with a suita I qui
oligmsareharides, the edignsacchwided combiaéd ovithethatleSPUBA ds deemed to act

nutcition conpositio [ pr ef er abl onprisin
BEieiikHSS T draBn aho ot pittera e Pgassed iR tafon o between
0.pra8d @00 g LIVAVIE Perlday aidredReRit¥hCRtWERY hdt 25 SRachstIPUFA per
present acid oligosaccharides, preferably in
d&¥onbi nation with the neutral ol i gosacchari des.
Preferably the present nutritional conposition
preferably contains between 10 and 30 en% i pi d,
Foebween 15 and 40 en% protein and between 25 and 75

en%.car pohydrate (en%is short for .ene per centage
1 i 5 s B e et RS R i Ry s R B Hcure of
adi®Bid héuita sligddaddheridedtcah bealdositapevadiy apsifedtii€ood, such as baby
Such food preferably is 1n liquid form

ToR A A P S VPOL TR Fcomess U protHgi andyarbohycrte
AR By SR I 1 AT 1 e
prasent qovedtiontinglpdesn du tfhods (e powdedsy Wiieh \dres caosorhpang with
ol % GBI 05 s S P R

Hence, the present invention also relates to a nutritional composition which preferably
comprising between 5 and 50 en% lipid, between 10 and 60 en% protein, between 15 and
90 en% carbohydrate and the present acid oligosaccharides, preferably in combination
with the neutral oligosaccharides. Preferably the present nutritional composition
preferably contains between 10 and 30 en% lipid, between 15 and 40 en% protein and
between 25 and 75 en% carbohydrate (en% is short for energy percentage and represents
the relative amount each constituent contributes to the total caloric value of the

preparation).

Such food preferably is in liquid form and has a limited viscosity. It was found that the

foods containing the acid oligosaccharides, optionally combined with the neutral
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or a straw, while retaining the low viscosity. In a
preferred enbodi nent, the present conposition has a

WO e®s03959Yy bel ow 600 nPas, preferably bel ow 25BCTRE304/000750
nore preferably bel ow 50 nPas, nost preferably bel ow
25 nPas at a shear rate of Os 1 at 20 C. \Wenever
the termviscosity used in e present docunent, this
refers to the physical paraneter which is determ ned

h%f}é:ag&ghﬁgs %)POJQ&@ aflfdu!l(ﬂé‘gtﬁgoff%@oﬁffll_c]_é}ﬁlyvlb%‘:ﬁscﬂoh §BY can be

eterm usi n rri rhéonet er
apph@ihsw ﬂmmdxbabxsfooﬂs amhliqeéd clghmb éoodevigeh Qandbngedcthlpuglca tube

or g s HEaRE g 1o SheSy Qi ElePEREEL bRt fhe Bsen

coﬁfp@ml&l tHas 16 Grigsodify BOlo®e 60MdsPasPreéferblyl Yelo@ges@ahPas, more
I i pids are used. The vegetable lipid is preferably

preferably Relew S8 mRase moph BIRTcrabeY BFIOW cBRat &t Mipaprale 8’§/ T0o0s™ at
209! WiRALE: %&% 'terﬁlogﬁ{%ﬁt%q]lslad i ‘ﬁlfléc b d?)'cﬁmer'ftu I&Pé ?e\ﬁ@fs to the

ol'l, ‘corn ol l, cano and |ns
physicil pasinietdr kvhichtis deteynindSarclidingdd € fpﬂowhaag |meﬂtbd The

T GreE RN Sl E P RS O R GH Fseh ety
is Bf @nflal$haps din Q%lg%"h drifliPERE ParliSthe Rt PEDIPRO EnPFINREY is
e

proteins), vegeta proteins (such as soy protein,

setsre3tt ppr Atliskar continyeuprampesthear rads wed oo ﬁi}) s"'fin 8@ seconds.
ami no acids and mi xtures thereof. Cow m |k proteins
such as casein and whey proteins are particularly

PrefeeibBr vegetabld liphily ezaused. The gegdtatid Epldazf prefeyabilypitdedsaynelselected
added to the nutrltlonil or nul a. grgqfql@rabI% )
frosm e &rE¥P SORsiFHng 95500! bRﬁ‘IHl Oslo%cefmttfﬁ gt oyt supfigwer oil,

coBtbil] £dnBRAdil GRIMRRHhihs O&ninAD Yat$ Hﬁéll%' Rilk $AES A8 be added if
car bohydrate nmay be used, for exanple sucrose,

depizgst ose, gl ucose, fructose, corn syrup solids, and
mal t odextrins, and m xtures thereof. The present
conposition is preferably substantially free of viable
THei groteing @sddcin biacietiiiénal ftepaiation dre gudfamblyiselscted ﬁgm tlha gebup of
stool s, insufficient stool.volune, diarrhoea)

Oﬁé}uaanp%%ﬁleﬂﬁoreﬁls RSP B BRilks PROfRAns | Tead g teios sanil r?&t% proteins),
veb &8sk mtélhmh@h éscsagi Z)rotéﬁl WAt brwisl dd fﬁot@ihoﬁid Ra QRGNS free

may be reduced m ni stering the present
anging g@éa@@dwmmt@rés thermlf i RN anitkopra@teins\iirl Bs paseia and whey proteins

m%é%ﬁégﬁﬂl%ﬁgg£&een 50 and 500 nmOsm kg, nore preferably

A source of digestible carbohydrate may be added to the nutritional formula. It preferably
provides about 40% to about 80% of the energy of the nutritional composition. Any
suitable (source of) carbohydrate may be used, for example sucrose, lactose, glucose,
fructose, corn syrup solids, and maltodextrins, and mixtures thereof.

The present composition is preferably substantially free of viable bifinogenic bacteria.

Stool irregularities (e.g. hard stools, insufficient stool volume, diarrhoea) is a major
problem in many babies and ill subjects that receive liquid foods. It was found that stool

problems may be reduced by administering the present oligosaccharides in liquid food
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and 400 msm kg. In view of the above, it is also

i nportant that the liquid food does not have an
WE@2®em39syEe cal oric density, however still provPCENL2004/000750

sufficient calories to feed the subject. Hence, the

liquid food preferably hasng caloric density between

0.1 and 2.5 kcal/m, even ?e preferably a caloric

density of between 0.5 and 1.5 kcal/m . Infant fornula

GEORYRE L

“a vantage&ﬁﬁﬂgﬂ ﬁﬂ%n@?%?@?ﬁ?ant fo%nuﬁglﬁgggﬁ®lﬁwgﬁ3100

ankddlOfm@sopkef er abI y conpri ses lipid, protein and

G SPYRBDS 1l PR B T TP B Bald s

calldHeeddnki@)) hoRelerdel pioyddsandtident galoﬁes/\xd;a%sd thMyquactaHence the
acconpani ed wth instructions as to adm

i doed Rl el e Pooed s 25pkgpm even more

eri%%nﬁ’ a b1 é?l%%ngfﬁe'fw&ﬁtd Pkl $Rcdiliat es to an infant

preferably conprises between 5 and 60
en% | i pi d betvveen 5 and 40 en% protein, between 15

b%’£390 Fn@bcarbohydrate and the present conbi nation of
hari des and LC-PUFA" . Preferably the present
It widsafound Qhatuha weshataspdsiioneein BO advuitagboshyappliet dfor infant
bet ween 6 and_ 15 en@ﬂg%géein and between, 25

) and 75 en% _ .
o BN R BICE! (BRI RECIGH B oMo I ybr el GBA CHEI RS and is

peRPIbES ithididi6d iif l]laﬁlﬁvi%rlﬁ‘@l'i’é'Wenﬁa‘Iﬁ]uﬁofb‘éH"’ b4e8dd in the present
contributes to the total caloric val ue of

inpengioariadlides ry food (&g aivwders) wabuarfaachmp@ﬂed/wgbtlﬁb‘u@ons as to
an t te on1the group
211d&'?ﬂ%slst Hmapu¥5ﬁ%&%$ng%é gﬁ@ (% g%%%alnlng

veget abl e, al gae or bacterlal 0|I Is used. The

proteins used in t n r|t|on
Hghcet Bp BHS5deYeaRen AP i had i a*EfptI R SR et ety cogperises
bWedEh i 6BUS BFidMbétkved 9taBl 11D, en¥® dlotélh Obdtivedh amdnce 90 en%
proteins), vegetable proteins (such as soy prote

carpaurtlragy gindi fhe rpresentp comBination rRf pb&osm@ﬁ@d%) ang 1 BE-PUFA’s.
Pr%ﬁz'tr%bg e ]g' seﬂpng'mt b u?f’f&nl?flﬁseQJtWeeqpm md g() gl?%'h\ﬁ?dj between 6

n 'source, par I CU cow m proteln
aigl 18 en% ?pr(ﬁelmfandéaem&l% apdd S\Hn@ycqmbmitydrabs (emfieis short for energy

B3l 5" S S e

cdbrid¥ 2L Preparation).

Preferably a combination of vegetable lipids and at least one oil selected from the group

consisting of fish oil and omega-3 containing vegetable, algae or bacterial oil is used.

The proteins used in the nutritional preparation are preferably selected from the group of
non-human animal proteins (such as milk proteins, meat proteins and egg proteins),
vegetable proteins (such as soy protein, wheat protein, rice protein, and pea protein), free
amino acids and mixtures thereof. Cow milk derived nitrogen source, particularly cow

milk protein proteins such as casein and whey proteins are particularly preferred.
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provi des about 40%to about 80% of the energy of the
nutritional conposition. Any suitable (source of)
W@ 2006089801 at e may be used, for exanpl e sucr 0osePCT/NL2004/000750
| act ose, glucose, fructose, corn syrup solids, and
mal t odextrins, and m xtures ﬁhereof According to a
particul arly preferred enboa ment, the present infant
formula contains 7 to 12 energy % protein; 40 to 55
QbR mAHE 2dded @ RONEARSAY o bl
A%ﬁ&wb{f n%%grﬁftal on der%grn%l culagr?y sui Itlabl y ug Pat Itlééfera y
proadescebquh 0% toeabyiue Sﬂ@aof thenenergyaef thafrtitionah eompoﬂit'eim Any
i nf t f.o is preferably selected f
sufang ot Y oo o B S 364 PeaBbig SiOugy 1gBsb hucose,
fritytebe Odoy §us mrs,rmﬂrmahwdmhusz ead m@mepmteaf n),
veget abl e protein and/or am no acids. The use of these
proteins further reduced the allergic reactions of the
ALSEARS 1o §g8‘ﬁkulhﬂ§ gsférerd' dohiRRrhGrt Ihe BAECht SHAR! Rrmula contains 7
I nsufTicient stoo vol une, diarrhea) I's a major
topl2cinbrgtn % prqtgny4%@b‘i5e®etgyd%> cagbokydyaies; iangdi B9 td %d@rgy fo fat. As
was f aun d that.. Sk
3oy i B R o gt B B ReeBY iy inten

the Tprd)tbmucbfdthfe aﬁﬂnmmmlm &Vp‘e&?ahl)ys gelk@td tfiyonb ﬂie\l\gr@ﬁp SOngdsithg of
500 ms nore preferably between 100

400,

PSR ROl 47 61 AT P 8 PUMOEABLHPeROteppegetabl
prBleRS GRd/of BMERY 120s 2RO uBE QY 1 HES FrofeMEP ANkt ‘i’&iu‘é@ﬂ Qltﬂ: lafergic

partlcular y suitable for use in the present nethod
reg¢tiogs ebthpodanti on has a high similarity with natural

human m |1k, both in functionality and nol ecul ar

structure. Hence, the conposition is particularly
Steull irpdgliaridies geg.i hlfframtocfmrlmlifﬁmeﬂfhﬁo@ir eslent, diamhesi isi ©major

t f boh t d t 0.5
Drg RN greahebieT e ot Gak B df waoBaee A FokpiEms (e
dlmn?"imég' BtUicHuRa st minRegh 8 D bissdi oBsvactharid@n® ®yudd food

. Furthernore the conposition contains, per
1@ hn’re qn q&mqialm' datyeeen 50endS6n nsm/kgomore prefershly between 100
{6 %oollgosaccharldes (i ndigestible [gal act ose]
ucose conprising b-linked saccharides; wherein nis
an i nteger betmeen 1 and 60, i.e. 2, 3, 4, 5 6 ce
59 ,60; pref n.is selecte
Tz pegicudss S el e pER Y BE Ao IMERROIOASS BT B —
which W Seedd1R]yesunably 91"@1%@@15 R rEBROAKE. AR ERFREItDLMEs & high

chain of at | east 10_b-
similarity with natural human m11k both in functionality and molecular structure. Hence,

the composition is particularly suitable as an infant formula. The present composition
contains fat, carbohydrate, protein; and between 0.5 and 1 gram soluble indigestible
oligosaccharides per 100 ml liquid product, preferably between 0.7 and 0.9 gram/100 ml.
Furthermore the composition contains, per 100 ml liquid product, between 0.4 and 0.7
gram transgalactooligosaccharides (indigestible [galactose],-glucose comprising p-linked
saccharides; 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); and between 0.01 and 0.1 gram
inulin (indigestible polysaccharide carbohydrate comprising a chain of at least 10 B-

linked fructose units); and between 0.04 and 0.3 gram acid oligosaccharides as depicted
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i nked fructose units); and between 0.04 and 0.3 gram
acid oligosaccharides as depicted22 in Figure 2. The
w@e@sesns9T i qui d product can be suitably preparBCI/NY20@4/000750
consuner from a powdered product. The present liquid
product preferably contains,4he ingredients and has
the characteristics as described herein above and
bel ow and can be favorably used in the nethods
in¥ESEE DR PRE&I Tiquid Aro@RACHNBE blﬁ%lygbl@pe@@d y a consumer from a
ol i gosaccharide i's preferably included in t%e pr esent
povslersd predugh The presetit iguidaredust preleshly eentaips the irgredients and has
X ' 0 0 I j .
o SFEER Mo qebioth LR S8 ¥ B O Be Byl used in the
mghedselesdribyd Roremedi ng 1 wt . % based on the total dry
wei ght of the conposition. Al though the adm nistration
of consi derabl e amounts of oligosaccharides wll
OBENGEMlidesnOt | ead to undesirable side effects, the
present conposition preferably has an oligosaccharide,
Tl@owdeﬁhg%@ggwdzos reeforpblrgndudpddn dhexpriesenp eprappsifiompcegiding to
ef e 1% h .
o R e L Gr B SO0 e B BeREMAS Brcoefine 0y %, more
preforaplysixicesalinga® § vt agd ¢ventrhare iprafembly @rcdedingri wn@urased on the

exceedi. 1 w.%. .preferably exceedi 0.2 W. %
o5 gt of gt A Gob e B8 gk 8 Spiterible amounts
ofPoIRfoRicaRAree XpiBe sirRehll}y Hbt- Péadas eghdegirablee sidotetfectd Yhe present
wei ght of the conposition. Although the adm nistration

cogOBiAR Perésrally dan b qHeesacaharfq ersde bRlar Hbwt-, imore preferably

beRFNE At Vevii kA biyipeR S ae side effects, the
present conposition preferably has an oligosacchari de
content below 20 wt.% nore preferably bel ow wt. % even

nor e, preferabl y..bel ow.5 .% The present. conposition ..
TSRl gt g Chafiag oo Peefetattl inftuchl S Pl SR he SRS High Porcing
to ISin@EAtionen a8 ambolig dxcesIait 0. wIe PréfeMblyCexeddengSOIR twalgh,Ymore

used in a nmethod for the treatnent and/or_ prevention
preferablyf esgesding, 0-3 At de Ard pvsa %@ﬁﬁqu%fr‘wg eé?“&ﬂ%“ﬁ 1 wt.% based on the

to%ggig%g]ﬁ ok B cbﬂlipgsr%ﬁ&mmoﬂélﬁtlfh@ LaRintstB0oh Bf Aabideab® amounts

ent~ conposit By stinulating the I mmune system

ofanlégobgccbarﬁimtwiﬁgg@ei'ﬁélal ndtylepghtte suridasitablel side, effehts, the present

resent c si.tion alsq has,a sys i C tipnfectiv
coBPRREn pIHRAY 18 oPed et BRad st BElof AT 2f6HS pierabiy
besve i @wvabd aves atodé pretbratly BelbWe wt.%.

The present composition was found to synergistically stimulate the immune system.
Hence, the present composition can be suitably used in a method for the treatment and/or
prevention of infection, said method comprising orally administering to a human,
preferably an infant, the present composition. By stimulating the immune system and by
promoting a healthy intestinal flora, the present composition also has a systemic anti-
infective effect. Hence, the present acid oligosaccharides, preferably combined with the
present neutral oligosaccharides can be advantageously used for the treatment and/or

prevention of intestinal infections and/or respiratory tract infections. In a further preferred
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present neutral oligosaccharides can be advantageously
used for the treatnent and/or prevention of intestina
W0 nfososdsons and/ or respiratory tract infecti onBCT/ND20@4/000750
further preferred23 enbodi nent the oligosacchari de(s)
are orally adm nistered in 2 food matri x as descri bed
above. Because stinulation ? the i mmune systemis of
particul ar i nportance in subjects suffering from
o R LaRl B FL A Al Ted ML Bl i 42 Reribed
abost.i ents that are cachectic (as typically occurs in
the term nal phase of cancer), the present invention
provi des a nethod for the treatnent of these subjects,
Bé&aaist stpiulbidn 001he liinSiun@ siskeen Brof padiculadimpoitahdesih isatjedtd
t he present acid oligosaccharides, preferably in
suglgFing RamicaRcak if RATREADIeSSOIICHS e 4F o s sybigoiedee
chgﬁﬁtﬁéfaggﬁﬂaﬁiaﬁ&?ér@th@ée!pgﬁéﬁscﬂlglae&é gﬁ:hbéticRﬁ@fnycgm Jccurs in the
provid to these subjects in a nutritional matrix,
termigal phassoofisemdet)i ta presendrifeintion pravidepa orethod fantbe treatment of

car.bohydrat.e. L Exper I .
SO GRS RIB i SR TET i
oligobdcoiidey, pectafablydal coxhbinativauvittathe ptdsgn santedd alipshaschagides.

tested on the del ayed-t ersensitivity (DTE ...
ThedgsAs 9ldmaﬁaﬁcgﬁgg¢§¥§%é{%§ Plfoaﬁgsfm thﬁ%ﬁ%lhm%g% g gytritional
m_ﬁtﬁ%Pi@é?%%oﬁPQs_iﬂicﬁl &%&ﬁﬂ?@ﬁ?y&kiﬂﬁﬁﬁd&%dﬁ?d&ﬁ? I ncrease

in ear swelling after [ocal antigen challenge. Acid

ol i gosaccharides (Acd) used, wth an average DP

bet ween 2 and 10, i ned by the nethod

described in WO ozﬁ?@ﬁﬂ%ﬁ See exanple 1) . Diets
Exoiflaining 1 wt.% 2.5 w.% 5 w.%and 10% w . % Acd

based on total weight of the diet were tested. Neutral

ol i gosaccharide m xture (G-) containing

ERRViagh@ptdmgpsacchari des (GOS) (Vivinal - GOS(tm
Borcul o Donmo I ngredients, Netherlands) and

Tier eféachof digtsermmisingcheid plusacchmidesi optivsaliypgemyined with neutral

ool R LT LB B D ) i
is hapadmeter tfat @h1 \iainghbdlogitalt fegpotise bndviy detbmsingt] by Theasuring the

ince:rfegs%cl}l gar 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™
(Borculo Domo Ingredients, Netherlands) and fructooligosaccharides (FOS) (Raftiline
HP™, Orafti, Tienen, Belgium) were used in a weight ratio GOS:FOS of 9:1. Diets
containing 1, 2.5 and 5 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.
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of a conbination of acid and neutral oligosaccharides

(GF and Ac) was tested in a diet containing 1 w.%
W@R00a/089527 Wt . % AcA  based on total weight of tPEI/NL2004/000750

diet.24 AU data is presented as percentages relative

to control values, i.e. the,pelative values of the

ol i gosacchari de suppl enent eo7f group conpared to the

group receiving the control diet (wthout
Al daB0R ?ﬁ&s@ﬁk&d de %ércerﬂ’%eﬁ‘%lﬁi@ﬁg Bh@bISvaRRBI & thePreMBi9K Falues of

old C57B1/6 mice (Harlan Nederland BV, Horst, the .
thrieliBeserehatidy suppleancgied gpoupogswaredriel dre giovrrggeizing i control diet

' regime. Goup size was 10 ani nals per

“@?%H%ﬂgﬁgg%ﬂgﬁ%§%|s in the negative control groups.

The animal s were given sem synthetic diets (Research
Alveds eirdigtees, Wik bij Duurstede, the Netherl ands).

Control die re made tqQ the eci ficatiaons
ook A €565 TS BT RO o Horfigiip A etigands) were
gOlPB3udRl unfdrete ISt B Rodks EARRRMKSegihRS Bkdup P WOML dhimals per

kidney calcification and bone mnéralisation in rats
granpl anfl ¢ anigalquin fthei eegatigd cantol grows- Iy animals were given semi-

' [ t @gh..di at S e
SGHERRAAE DACLE AL SUEAL SO BUIELR, MERCORhLS oo
dists ppdre medtlead thié ATNIY@ rspedifiqation (Rdeaert ethyl (1983) Devkepment and

of, t ot al rbohydrates for the oligosaccharides on a_ .
Toab ot i ST0F e LG dPbr i omyRRrto S gy GolGtication
anteb e THiBShlidaubR th FaBSRRAGhicY. T N@ritiBRi123(10): T8d3-8 B bBgdshccharide

the diet. The carbohydrates in the normal diet consist
supplegsniedt diete hwgra Gmsask op dhesp spesifpations.desebphysirate gontent of the

C 9 -
s GEIHRRRA ot e Ko AR 6 NARE F Bk Pl tor the
oliposacohlarifes t ovo a ovelightir basize KEheokepachagptcattiobpdibie téreporents were

RSP AEep e D OO Ft B ARCClry SHocbylRRs i e normal

di¥eEsnkRAbl QUinstsh am9s 6f Btk weikhsl BeitimneDeshitarc{182%), sucrose
weeks, a bl ood sanple was collected (day 21) and

t hree
(1873984 edlulesgéePhat i on was given (day 22). Nine days
after booster injection (day 31), basal ear thickness
was neasured with a Digimtic outside mcroneter
Véddinaivnpmtoddéenendaal , t he Net herl ands) and a

Vgceélinaa\{igr% EVQ%est h ARr gsple}icl) Io% ¥wo 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 induced by injecting antigen solution i.c. (intracutaneous) in the
mouse ear pinnae. 24 h therafter (day 32), the DTH response was measured, a
bloodsample was taken and the mice were sacrificed. Spleens were isolated and prepared

for ex-vivo restimulations.
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(DTH) response was i nduced by injecting antigen
solution i.e. (intracutaneous) in the nouse ear
wW@Rwaases924 h therafter (day 32), the DTH r espPCHNLI@E 000750
nmeasured, a bl oodsanpl e was taken and the m ce were
sacrificed. .Spl eens were isokated and prepared for
ex-vivo restimnmulations.25 The vacci nati ons consi sted
of a 100 mi.e. (intracutaneous) injection of a 1:1
The xaceinations geRiseadl aftd 000 ahdlcStintacnanedtis) iedtioh AFEC 011, mix of
Cedi - dla nostics BV, Lelystad, the Nerf{lherlands The
anfigeR SOHIIOR | 49 Sy agoydnt gBpéraluC POmiEEORiR) BYadelystad, the

NeBOHnA9P T né %gﬁﬁysoﬂ%ﬁ W el i 1@@'d§1ut164¢81813.ﬂ] @5&92002/2003 3 (Solvay

Net herl'ands) in luvac is a trivalent prote
Pheawesenticals @@P,ﬁhﬁﬁe@mdﬁ)gmrﬁBSmeInﬁg@ﬂc as & trivalegf pmtwreeaccme

LE L. [ TH responses,
ol 3030 |t ARl e Aepe i o ERRRRT U
Forrthdo Dk @Wmsﬂsnﬁcemdrb thalnjezrgewitiCe$ Ll didlytddr@Buvac in both ears

qulh,gﬁrf%éﬁ?es were isolated fromthe spl eens using
a 08| strainers (Becton Dickinson,
Er embodegem Belgium. Red blood cells were |ysed by 5

CHI Akees 1 ncubation on ice. After washing with culture
medi um wi t hout phenol red, cells were counted (Coulter

Srignesyies , Wame cikolaiRd cisam t18e , spleges NeBefncumes) celhdtiapts Ghecton
DKy USRS 1560 LI RO AR e
orcidet Ufeer phashimg with [chlb@re Gmedilins wjithoutwsehol e cellsl twereecounted

(Rt e TSRl o e b ot e et lrespere st

uplﬁ},%g‘ el @l!g/lﬁl&lhﬁl S THfThak @S- stifddliisUCEEs WekQeddd8 WPo6 R culture
§7C at 5% CO . Thereafter supernatants

P1W§$ g ]h*épv‘éﬁ‘élﬁ oar wely The spkivre apedivgy consigied of RiMI-1&40swith HEPES
L pr r g r a tHEe
bl nf Dl 1B A TFRBHT PSP ALl G 10 Rt car
seomh t(HCS}s f(brlﬁltdsewblasmcﬁhatﬂdsfcmtS @laﬂs aCa7kht S7A0OBr Thereafter
arvest a Filt

%%%t%gt% n}}?ere% %@!’,v%t\/\fr S Iozerig\tv gﬂt‘g %rra&stfm egrmohferatlon was

meRufkE a6 pafaual bliaires BePE-tbabidin intdpsitioh, SVITBK was added to the
Zavent em _ Bel Radi oacti ve decay was neasured for
&%QUF

cuftures Qrithe [3ah 1 s 2% &%W@%uﬁn#@ SFfBWS ithaeplls wWeesohay vated aising
a FREAMACHardSst@ (PRRRVE e, Faventem, Belgium) and counted on a Micro-Beta

counter (Perkin Elmer, Zaventem, Belgium). Radioactive decay was measured for 1
minute per well and the counts per minute (cpm) were recorded as a measure for

proliferation speed.

Cytokines were analysed in supernatants of Influvac stimulated cultures. IL-2, IL-5, IL-
10 and IFN-gamma were measured using the Bio-Plex system with a custom mixed
beadset for the cytokines mentioned (Bio-Rad, Veenendaal, the Netherlands). Cytokines
were measured according to the manufacturer’s specifications. IL-4 was measured by
ELISA using the Pharmingen OptEIA mouse IL-4 kit (Becton Dickinson, Erembodegem,

Belgium), according the manufacturer’s specifications.



proliferation speed. Cytokines were analysed in
supernatants of Influvac stinmulated cultures. IL-2,
wo 2605/039skand | FN- ganma wer e nmeasur ed usi ng t heP®i/SLRI0&R00750
systemw th a custom m xed beadset for the cytokines
menti oned (Bi o-Rad, Veenendagl, the Netherl ands).
Cyt oki nes were neasured according to the
manuf acturer's specifications. |IL-4 was neasured by
R@pitsA usi ng t he Pharm ngen Opt El A nouse |L-4 kit

Ason nbodegem Bel gi unm), according
D?ﬁ%%? C? Fm%h%r i fications.26 Results DTH

Theediptrs mSﬁaﬁﬁigdio@dgeg OSRGE RIS bRE SAtSh AcOP Hdabdl I Gatistically
es of 1 w. 2.5 w.%and 5 w.%AcO induced a
Sl%‘llfjii’ fncgeapg t%?]a TPEPQATe: BhiYiega doserdepensdemTipcrease (see Table
5 1) EAOSHLE o8 cLf -
e iy S5 A RERAEbal 35} SPRFy ARl i
the gresent aapnds use of acid ol i gosaccharides in the
present nmethod. TABLE W. % acid ol i gosaccharides in
diet DTH response (% O (controle) 100 1 122 2.5 136*
5 140* * indicatesTaBYUE ficantly different (P<O,05)
I response—acid and neutral
s dicte | ITELECsPasnse €96) 1wt % G andl 1
nGRlek- i nduce a statil®@ically significant inrease
lin the DTH (see Table PJ22As the effect is
2.5ignificantly higher thase* he DTH responses fromdiets
5containing the acid or mostral ol i gosaccharides]al one,
* inlraes SigsiftdfilyaierbMEPLRDS MPorh @6ntfdI® SYNergistic
effect provided by the admi ni stration of acid and
10 neutral oligosaccharides. The observed effect is

DTRH %sﬁ%k‘h@idf & n%mal%%¥9@0%9%§ use of a

The combination of 1 wt.% GF and 1 wt.% AcOl induce a statistically significant

am-—ennt
UTTT, L ULTT

T

g3
n
D
D

increase in the DTH (see Table 2). As the effect is significantly higher than the DTH

responses from diets containing the acid or neutral oligosaccharides alone, these results
15  are indicative for the synergistic effect provided by 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.

TABLE 2

Wt.% oligosaccharides in diet | DTH response (%)
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.% AcOl 159*

20  *indicates significantly different (P<0,05) from control
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conbi nation of acid and neutral oligosaccharides in
the present nethod. TABLE 2 W. % ol i gosaccharides in
wWaQ@le@s/0B5bY response (%9 0 (control) 100 1 w % GFCTUBRZ004/000750
W . % Acd 122 2.5 wt% GF 129* 2.5 wt.% AcA 136* 1
w.%GF and 1 wt. % AcO 15947 * indicates significantly
different (P<0,05) fromcontrol 27 Influvac specific
proliferation of acid oligosaccharides Adm nistration
Inﬂﬁvag kﬁéc%ﬁc%ﬁﬁﬁifdﬁoﬂ9f2cz5ougé)&1@dhdnﬂeswt % aci d
osaccharides (Acd) induced a significant omerln?

A@mm@@tlwft%s Foaining &-Spide 1 T Wheacid @%@@@C@hﬂl@ﬁs A<y
\Y; V.

ing R R ot ol AR P R e RIS R ooe

Tablec® eTte obsetvedieffdonislindieative ferahd advaptagéduk eseaefiagid of a
conbi nat.i on of aci neutral oligosaccharides

oligatreehenfesipRPrayenym 8@%| nation of 1 wt.%F and 1 w.%
AcA induced significant |lowering effects on the
antigen specific proliferation (see Table 3). As the

effect is S|gplf|cantl y i nproved over the DT
Infles sprsilis Hrolgtadion ok cynbagvarnpf aeend deyrgoligecehgrides
cp{u &ﬁ@&?&l’aaf dotifinBbRBL1 wh DEEE AhES w«a@ AR 1ﬂdﬁé’éd‘%€’§d1f(c%nt
e synergistic effect provided
lowdmg’ﬁfﬁfmsalnl thansigen epeglf@rmolrfenatlola(seﬂalg@ §hé\éhb€r ¢ithstis
ohserved ffe t

ol@bé:e@él:&@l@ém{')md;i efesd fehsﬁlh&arq)indﬁ:eﬁhte fbf:‘thh @yinergiaﬁhﬂfﬁxdt provided by
proliferation js indicatjve f ctl

h
the edipigisiationefpidpad ﬁﬁ?trajrﬁkg%a? Aty eTlréere? Fff?% g idicative
fopfhg 38MntTBERARe of A\ RbiRatih oTaak | 'aﬂ? /()ﬁéﬁ%h@ﬁgﬁ&%h&[ﬂeg ithe

l'uvac "specific proliferation
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 in diet | Influvac specific proliferation (%)
0 (control) 100

1 wt% GF 100

1 wt.% AcOl 92

2.5 wt.% AcOl 61*

5 wt.% AcOl 54*

1 wt.% GF and 1 wt.% AcOl 50*

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

Thl/Th2 balance: Cytokine profiles after administration of acid oligosaccharides

Cytokine profiles were measured in the culture supernatants of the influvac specific
splenocytes. Data are presented as percentage relative to values of the vaccinated control
group (i.e. receiving no oligosaccharides). Compared 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
IL-10, while the Thl-related cytokines IL-2 was increased and IFN-y was not
significantly lowered (see Table 4). These results are indicative for the Thl/Th2



10

15

20

O (control) 100 1 W% GF 100 1 wt.% Acd 92 2.5 mt. %

AcO 61* 5 w.%AcA 54* 1 w.% G and 1 wt.% AcA 50*
W0 20080399t es significantly different (P<0,05) PCDNL2004/000750

control Thl/Th2 bal ance: Cytokine profiles after

adm ni stration of acid oligz§acchar|des Cyt oki ne

profiles were neasured in the culture supernatants of

the influvac specific splenocytes. Data are presented

ba@zﬁlci?lgo?fé&t Ageid @Jg@gdcgl?arfdes M M@ﬁaﬁ’*ﬁe foh ﬁlﬁ%@@&dti@"&)@éﬂuse of acid

cont roup (i.e. recelving no oligosaccharid
ol@osqgalnmdlei a@n cthm tpresery, mathed.s e.goferathei Weptpe® gud/o% gqquer@on of

rease in the Th2-rel ated
aiflpsesetiioeifay 10l BnfRE] PS7 L0 1% he i
-rel ated cytokines IL-2 was increased and | FN-g was
not significantly | red ee, Tabl e ese results
TS st S ekindprofive e 4B aﬁeﬁdf?g SV of
Olg,%&c%,l,&gsaccharl des and indicative for the

dvantageous use of acid oligosaccharides in
Compssehto enstthlsdadreinigtratiqsy oft heombinafioneaft! whth G and 1 wt.% AcOl

re ur%m}g & %\Id%&?%ﬁfe 1%%@66@1??%1%%& py@l?h{slt I'rli,\e/A‘Fe gy'osl‘ 81 I,hi wh11e the Thl-

reRESA Bytokihéd TI0N0dndaliNiy awdde n@utlowéred| (segoTatde marwman data are
Conpared to controls, adm nistration of a conbination
prefentedyes Pscentagmeplafivao ypluescet the ¥atoinated; Goniol YR 6 e ToCRIvIng

n(% ﬁlgg#%l%r ] at?)z Ofhdsy tRkiSS ullci‘tcth’ve Ifnlyr lﬁe "’I"Bﬁj/ﬂhé blaanM’E leftBct of a

d cytokines I'L-2 and wer e not
cdmbiratiod of seil- Babineuidgl oligesastharides an(hmehq@tlté% éntthel adgantageous

ent,a rel 'L e .to,val ues, of h vacgi hat e
oBoh RO BeshiBhdET hod RS Hhethf SECE B hhapnt ancor
pré@Eien bEgidkdses @itk reblﬁtd«leI}anWEhlf mlimtnh@ Plaltltlbﬁlbﬂy teel TAPTAN ratio
effect of a conbination of acid- and neutr

reflpqty) the el bakagce Ay othariv e, & o vepfatip ﬁ%m&%%\m fop stiplation of
Tllljlsﬁl(ﬂ)(]zl‘ 1ﬁﬁbﬁoﬁ bt ¥85 368 Iﬁ?ﬁdydc%§e inBichfie: foF et - TRt Bi@fcing effect

or the treatment and
of the present oligosaccharides.

TABLE 4
Wt.% oligosaccharides in diet cytokine
IFN-y |IL2 IL10 L4 ILS ILA/TFN-y
@ | ® |® |® |(% | rato
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.% AcOl | 93 123 45% 44% 55% 45%

* indicates significantly different (P<0,05) from control
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prevention of diseases with relatively |ow Thl

immunity. Particularly the IL-4/IFNratio reflects the
wab@soses9bal ance. I n other words, a | ower ratiPCT/SL2004/000750

indicative for stinmulation of Thl and/or inhibition of

Th2, and in any case indicabyve for the Thl-Th2

bal anci ng effect of the present oligosaccharides.

TABLE 4 W. % ol i gosaccharides in diet cytokine IFNg

[L2 ILIOIL4 IL5 IL4/I FN-cpA@ts (Y9 (99 (99 (9% ratio

O (control) 100 100 100 100 100 100 1 w.% AcdA 100

196* 70 83 72 85 2.5 wt.% AcA 75 116 58* 55 66 75 5
1Wse/°o%09id @ﬁ%é&éc’ha&cfe* eéﬁﬁ %o?%g%g@?gﬁgpgaggﬁe%%f a
cqzim;foménoe rﬁ@r ysei0a msthod fmﬁhm@ﬂm@ltzgd/amemtmn o{Jgingfiune system
re?ahedd dlg(J)rd%()l ?‘lﬁrﬁ%ﬁﬁ’f‘p gmgggetﬂoecy %JH%%HS?A(% %ﬁﬁlmcl {rltorqrgatu%l1 rr]niammal a
cdnfpjositiog compating rattha'apbhmbalm effexive amoofit afnacidrotigiBaccharide and

systemrel ated disorder in a mammal, said nethod

ligosacghasidhi ni stering to said mammal a conposition
conprising a therapeutically effective anount of acid
ol i gosaccharide and neutral oligosaccharide. 2. Use of

2.adlsd ofl dcifb oligeshenhprdde anct neweital raigosacrhpsidade Hhe inepmufagture of a
)%SHI%E lf'&a(ﬁg W % Haghoﬁ f&roémgr?cﬁﬁgotﬂg 11£ﬂlﬁny§é§%dn§e ?l ATBE#H& and/or
I en € I mrune response rn a mral and/or a

C

anci ng
a mesthualdfolr Qnodﬂmimg ahé mgmiuhe syswarne 6 ymireml said nﬁmdadtqmpnsmg

|d netho conprising adm ni steri.n
EnisETE Fofhe IR & HRSRan SPGUNAL efdpheacRare and neutral
]%%@&kghmgllgosaccharlde 3. Use according to claim1

erein the i mune systemrelated disorder is selected
3. Use according to claim 1, wherein the immune system related disorder is selected
from the group consisting of autoimmune disorders, hereditary or conditional induced
immunodeficiency, support for vaccinations, allergy Type 1, allergy Type 2, allergy Type
3 and allergy Type 4.

4. Use according to any one of the preceding claims, wherein the acid oligosaccharide

comprises at least one terminal uronic acid unit.

5. Use according to claim 4, wherein the uronic acid unit is selected from the group
consisting of galacturonic acid, glucuronic acid, guluronic acid, iduronic acid,

mannuronic acid, riburonic acid and alturonic acid.

6. Use according to any one of the preceding claims, wherein the terminal hexose unit

has the following structure:
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fromthe group consisting of autoi nmune disorders,
hereditary or conditional induced i munodeficiency,

W@ apposes9t or vacci nations, allergy Type 1, allBCOYLI0Pwe00750
2, allergy Type 3 and allergy Type 4. 4. Use according
to any one of the precedingsglains, wherein the acid
ol i gosacchari de conpri ses at | east one term nal uronic
acid unit. 5. Use according to claim4, wherein the
uronic acid unit is selected fromthe group consisting
of gali%;uronlc acid, glucuronic acid, guluronic acid,
I duroni®ss aci d, mannuro acid, ribyronic acid and
alturoning_acid, 6. Use accordlng}to any one of the
pr ecedi 1 njal hexose unit has

t he foJjow ng structyre: 30 R n whexej n; F@ sel ect ed

hyd

f Xy or acid
group; ast on rom the group
consi st R3,

N—acem@ neur am R ¢ aci negurarni ni c acid,
free or esterifié&d carboxyllc acid, sulfuric acid
group and phosphoric acid group, and t he remai ni ng of
R3, R4 and R5 represent hydroxy and/or hydrogen; and n
is an integer from 1-5000. 7. Use according to claim
mhereln the termnal uronic acid has the structure
W%% Eplcted in claim7 and wherein R represents one

R $€eiseteddrdmn aie grbep imeising onBydbdenghwafrotiyelr @gkgroup; and at least
hydroxy or acid group ; and ane_selected fromthe

ongrsslaﬁe ERmy the gwgp 6f>nsmmg RARarfts, Reandly wpwsstnd oy lrsuraminic
ac%ﬁtl\? %Igu)l% HnE@LRMNY hiig, REd & estificl REHOSIRI Lid) QuﬁlfmcRg’cld group

R5 represent hydroxy and/or hydrogen.
andcphosplionig acid gmyp.omd thé revpainipg of &di Rg R4 mdnBs rqmémetu hydroxy

the acjd oI| osacc r qﬁ < degree of
mﬂkF Xép ]H%%r (H£2§0@%O, preferably between 1
and 10. 9 Lbe accordlng to any one of the preceding
clainms, wherein thi % al
7. Use according to cla.lm W ereln the terminal wvronic acid has the structure as
depicted in claim 7 and wherein R represents one selected from the group consisting of
hydrogen, hydroxy or acid group ; and one selected from the group consisting of Ry, Rs,
R4 and R; represents free or esterified carboxylic acid; and the remaining of Ry, R3, Rs

and Rs represent hydroxy and/or hydrogen.

8. Use according to any one of the preceding claims, wherein the acid oligosaccharide

has a degree of polymerisation between 1 and 250, preferably between 1 and 10.

9. Use according to any one of the preceding élaims, wherein the neutral
oligosaccharide is selected from the group consisting of cellobiose, cellodextrins, B-
cyclodextrins, indigestible dextrin, gentiooligosaccharides, glucooligosaccharides,
isomaltooligosaccharides, isomaltose, isomaltriose, panose, leucrose, palatinose,
theanderose, D-agatose, D-lyxo-hexulose, lactosucrose, o-galactooligosaccharides, [3-

galactooligosaccharides, transgalactooligosaccharides, lactulose, 4’-galatosyllactose,
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ol i gosaccharide is selected fromthe group consisting
of cell obi ose, cellodextrins, Bcycl odextrins,
w0 pabs03shT bl e dextrin, gentiooligosacchari des,PCT/NL2004/000750
gl ucool i gosacchari des, isomaltooligosacchari des,
i sonal tose, isomaltriose, papose, |eucrose,
pal ati nose, theanderose, D agatose, D Z -hexu ose,
| act osucrose, -gal actooligosacchari des, b-

sygﬁlﬁ&?eﬁétb Hzﬁ{ded ERictahd ANSGah-APeOBLEGRS AQRA-iydES1 -
act ul"ose -ga at osyl | act ose, 31 synthetlc
fngﬂﬂfmtatmm’llnygms&ic chaylogbgosheahetidms - lafimpsm- t y fastosucrose  and
fruc%&ns - uI|n type, 1 f-b- fructofuranosyl nystose,
argRiRQRlEPSpG s ﬁ%rlde | afi nose, |actosucrose and

ar abi nool i gosaccharides . 10. Use according to claim
9, wherein the neutral oligosaccharide

ele
10 Piseraeqnediag g plaie Js mereiy tsr neyplel gssaae e l%a&erid% from the
gr&t%ﬂwt %ehglg acchar i deaaldliidsatasiddeact %ldt&ﬂi%@ﬁ%&ﬁahﬁ@'e and

Use acc rdlng to any one of the precedi ng claims,
trankgalasitovlighsacdwnigesi t i on conpri ses two chenically
di stinct neutral oligosaccharides, one selected from
the group consisting of gal actose based neutra
110Usg asatdihegol g oﬁmdf the presedirg tledns wheneinhtbe gmmpmitiﬁn comprises

fruct d/ b | a
o5y ShE S B S i i

ofcé)cﬁﬁafdsé %ﬁseﬁ%&ﬁ&ﬁ%lig@@&@ﬁ%ﬁﬂ@rahd ®ndRElecttd FOASthe ?ﬂ@up of fructose
sel ected from transgal act ool i gosaccharride an

angér gbicoss! Hagrskaligobreehiagide. 13, Use according to any one
of the preceding clains, wherein the method conprises

the enteral adm nistration of the conposition. 14. Use
1@@3@ actiording @ daiyn F, wheeipthecetipngticd enmmrisesrecteoligosipeharide

t d d.t h in .t
ang e g e Seet S SR e R B AL P B s Rhasice
and 50 en% |l ipid, between 10 and 60 en% protein,

bet ween 15 and 90 en% car bohydrate, acid
13 Usgeewpedingid e caa®f ﬂmre@rhnﬁmkg@g,a\ﬁmn ithgemethipd peipprises the

etﬁ&hldadﬁﬁxiugtrﬁ oh @9 ﬁfécc%g@{)élggn conprises at |east one

uronic acrd unit, and said neutra
ol i gosaccharide is selected fromthe group consisting
cel | obj . e
1/8tUse accor 1r§)gS eto any of the preceding claims, wherein the composition is

administered to a human in the age of 0-1 year.

15. A food composition comprising between 5 and 50 en% lipid, between 10 and 60 en%
protein, between 15 and 90 en% carbohydrate, acid oligosaccharide and neutral
oligosaccharide, wherein said acid oligosaccharide comprises at least one terminal uronic
acid unit, and

said neutral oligosaccharide is selected from the group consisting of cellobiose,
cellodextrins, B-cyclodextrins, indigestible dextrin, gentiooligosaccharides,
glucooligosaccharides, isomaltooligosaccharides, isomaltose, isomaltriose, panose,
leucrose, palatinose, theanderose, D-agatose, D-Iyxo-hexulose, lactosucrose, a-

galactooligosaccharides, B-galactooligosaccharides, transgalactooligosaccharides,
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cel l odextrins, B-cyclodextrins, indigestible dextrin,
genti ool i gosacchari des, gl ucooli gosacchari des,

W0 s@@beseDl | gosacchari des, isonaltose, isonaltPCDEE2004/000750
panose, |eucrose, pal atinose, theanderose, D-agatose,
D-Z hexu ose, |actosucroseg,a-
gal act ool i gosacchari des, b-gal actool i gosacchari des,
t ransgal act ool i gosacchari des, 32 | act ul ose,

laftuté! Aﬂtgmt&dyﬁsét@s%e syr&]dé’ﬂch gdla&ocg@bm&mﬂdb,gﬁaaﬁﬁéw arieden-type,
fructans - Lévan ructans - Inulin-type,

fréctimsf ¢ u@ubﬂﬂrp&nols;ﬂ&ﬁyctoﬁ@anmlnﬁmﬁg otyhmbﬁgﬁap@@@des lafinose,
1Iaf nose &. ﬁg%;qg a d ar abi nool i gosacchari des.
af@“”&ﬁﬁﬁ@% BROHREFAT NG t o clai m 14, wherein the

acid oligosaccharide has the follow ng structure: R n
wherein;, Ris selected fromthe grqup consistin
1y orpgeiion Araerding & claimq gy whgre! Al a6id| Sigopacsfiide has the
foRelviifzls@tctfedm the group consisting of R3, R4 and R5

represent free or esterified carboxylic acid, and the

remai ning of R3, R4 and R5 represent hydroxy and/or

hydrogen; n is an integer from 1-5000; representing

the ndper of hexose units said hexose units being

uroni c\acid. 17. Conpgsition accordj ng to any of
tion has a caloric
18. Conposition
herern R he
50 nPas at a shear
pNposi tion

conp?% ing fat, carbo rate and prbtei n and

conprisi ng, eﬂRiOO m of the l|iquid conposition,

bet ween 0.5 and 1 g soluble indigestible

ol i gosacchari des, conprising between 0.4 and 0.7 ¢

i ndi gesti bl e [gal actose]-glucose conprising b-linked33
W@g@gmarldes wherein n is an integer between 1 and 60,

2, 3, 4, 5 6, ...., 59 ,60; between 0,01 and 0.1

Rgs isqi@nteglefmm heegtionp yensisting of Brdregann BYArewapieacid BoRPsangqt least

ol é:eﬁk%teﬁ ﬁ)(fm e group consisting of Ry, Rs, R4 and Rs represent free or esterified

carboxylic acid, and the remaining of Ry, Rs, R4 and Rs represent hydroxy and/or
hydrogen; n is an integer from 1-5000; representing the number of hexose units said

hexose units being uronic acid.

17. Composition according to any of claims 14 or 15, wherein the composition has a

caloric density between 0.1 and 2.5 kcal/ml.

18. Composition according to any of claims 14-17, wherein the composition has a

viscosity below 250 mPas at a shear rate of 100 s at 20°C.

19. Liquid composition comprising fat, carbohydrate and protein and comprising, per 100
ml of the liquid composition, between 0.5 and 1 g soluble indigestible oligosaccharides,

comprising between 0.4 and 0.7 g indigestible [galactose],-glucose comprising B-linked
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| east 10 b-linked fructose units; and between 0.04 and

0.3 g acid oligosaccharides said acid oligosacchari des
whawsospshhe structure as defined in claim16. POI/NLE®4/000750

of acid oligosaccharide in the manufacture of a

conposition for use in a neghod for the treatnent

and/ or prevention of an i nmmune systemrel ated di sorder

sel ected fromthe group consisting of autoinmune

saBkiRa a6k ftherdhe heid i dnaihde g bRBH 1 12000, i.8dpCRdy, 5, 6 , 59 ,60;
i mmunodefi ci ency port for vaCC|nat|ons al

betyesa 0101 gnd G} gyndrwsaglz palygacsharideggrophysisatg PWPHSIAg ﬁﬁham of at
[ r
1e38 10 AR 4 REE bl a3} TE0 o 3 e A LR Rl s
acxhuligosacobhargies bawihg the strodhra b defimed inethinméd i n cl ai m 22.
21. Use of acid oligosaccharide in the manufacture of
a conposition for use in a nethod for the treatnent

200 0E¢ of adid eHEsthéNBri@d inSHP hRGhfEctatef Jfer ddﬁq)oﬁﬂtl@mf@raﬁs @1{ a method
in particular cancer_ patients that are or have

fog Ehsj terafracnt @BA/Oh BIeHEHIOR A5 \n mFHng sYSieM Aplated airs@mer selected from
th® a%leoﬁ[i&“c%n&&ﬁ{ X Carft st ki Gisord@lsd neRUNAY . 6PRhATLRS 1nduced
sterln to said subject a composition conprising
imgnyriodelinieneyi s@bdry ferf fagcinaticms.callergyt Tygfe laeilergy Type 2 and allergy
ol i osaccharld def n.claim?z22. 22, Use.of
T 8O0 R B eaetharidBehh e irobeSpg Minfiss e orauf mammal o
con$positibe Coe@risin®m theepguitiully effdsivet dniiginglof hydr s1g@Baccharide as
hydro(%%or acid group; and at |east one selected from
defipgd 5“%%n5|st|ng of R3, R4 and R5 represents
hbcetylneuran1n|c acid, N-glycol oyl neuram ni c acid,
free or esterified carboxylic acid, 34 sulfuric acid
21gUseipf aaidi ohgasegsheridecingbé thagwfacipre drad-ontpesitienidrnisadn amethod
fogﬁfg nﬁéﬁtln;%ﬂ? alor p%@&e%ﬁgﬁ‘ @f &%ﬁ@f %Egéré‘lgai?g% %%c'%}( 45 38 0atar cancer

an 1 nteger

| patigiits fileet tater e lodve dbeew slgsitdd wchembthictpy} radatiok ahd aniéoOpatients

reventi on of DQE nd/ or
thgt are cachectic, said oc? compnsmg administering to said subject a composition

comprising a therapeutically effective amount of acid oligosaccharide as defined in claim

22.

22. Use of acid oligosaccharides with the formula

R; . _
O 0
R, O- —— R

R, R, — — n

wherein:
R is selected from the group consisting of hydrogen, hydroxy or acid group; and
at least one selected from the group consisting of R;, R3, R4 and Rs represents N-

acetylneuraminic acid, N-glycoloylneuraminic acid, free or esterified carboxylic acid,
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sulfuric acid group and phosphoric acid group, and the remaining of R, R3, R4 and Rs
representing hydroxy and/or hydrogen; and

n is an integer between 1-5000.

for the manufacture of a composition for the treatment and/or prevention of AIDS and/or

HIV infection.



