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WO 2005/039597 PCT/NL2004/000750 1 IMMUNEMODULATING
OLIGOSACCHARIDES FIELD OF THE INVENTION The present

invention relates to a method for the treatment and/or prevention of
WaHiaE3S Hiseases, said method comprising the administratREFrG¥L2004/006750
oligosaccharides. BACKGROUND OF THE INVENTION The immune
system has different possible ways of Yeacting to an antigen. A decisive

step for the type of immune response is the stimulation of different T-cell
subpopuiationgy AU FRlE SEFEBIRCLHIRIHE cytokines,
which stimulate a cellular immune response (IFN-y, IL-12, [L-2). In

contrast, Th2 cells predominantly produce IL-4, IL-5 and IL- 10. These

cytokines boost an IgE-pegiatedtiqisigreacign@nd inflammation and
are thought as well to be involved with recruitment, proliferation,

Thearehidareninniaia e BASLIvAT BPABUROPIIR BaYepiimegyjagune
dhabascent arhositosigis f heddcintamtosolf o gostohpiitia.

Eosinophilia is a hallmark of many Th2 mediated diseases, such as
asthma, allergy, and atopic dermatitis. Thl- and Th2-related cytokines act

antagonistically andRAEERRODNBPEREEE IPREVENBION rmal
PRYSIIRBIC S sRHC D SiRRRRS 1&9@&@ %&g&@mﬁgﬁggk@mgm@[ 8t dtep

nor the Th2 response prevails. If in disbalance, the dominance of one of

tpp, the B OfRIDINE FeupssRb s op affile Rt dspdheibropplations. So
&sanvaraiageniogiaitiansiyonsdive eyesidabse Whichisimuhe reR0Re immune
eventually can lead.tq autoymmunity, t reakdown of material of the
e R e R R L
aldrod s, ThrsbojsotisenbesPaniphiguedintid alisgiutoicionme inflammation and
X ORRRRH RN G0 3R A U HAGBEBO VI ARSI, Mhrereniaion,
excessige Th 2 réesponse leads to extreme sensitivity towards foreign
weinjsoneastand HHenistoof erBrePhs igny FHFACHeN Jg R aAGERE thaneasig, stain),

- glswiesanddelated Gispanes SshopsBIORIG deait o8 INPaI2 mediated

occupational asthma, food allergy (e.g. cows milk 30 allergy, apple allergy,
st RGOt PRI AR B ASFENP ke PP B ged cytokihes

act antagonistically and the Th1/Th2 responses are under normal physiological
circumstances in a well-controlled balance, Neither the Th I nor the Th2 response
prevails. If in disbalance, the dominance of one of Thi or Th2 immune responses play a

role in or is responsible for several pathological conditions.

An excessive Th 1 immune response eventually can lead to autoitamunity, the breakdown
of material of the individuals own body, e.g. insulin dependent diabetes mellitus, multiple
sclerosis, Crohn’s disease, Pemphigus vulgaris, antoimmune thrombocytopenic purpura,

autoimmune hemolytic anermia.

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), ailergic rhinitis (e.g.
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WO 2005/039597 PCT/NL2004/000750 2 pollen allergy), dust mite

allergy and other forms of hypersensitivity like systemic anaphylaxis and
acute urticaria. A relative shift towards an increased Th 2 response and/or
W@ Tesponse is found under circumstances of stres$ETARPIOSIIHETS0
which consequently results in a bias towards a 5 Th 2 response. Such
relative shift is for example observed i immunosenescence, cancer

patients, chronic infections, an overload of exercise, social conflicts or

high wotk load Xposure to toxi mpaenents ar.radiation and metabolic .
tont Shorell, ook 1R0S alledy A0 SR OIS o SR ke systemic
anphykiviis(Jash aowen u€P0®13. Immunobiology 5u' edition, Garland publishing

%Mt@@&é't%%?dﬁ(am@e%@ ﬂ@%&g&mw&@%&%&?ﬁ%ﬁ%&w is found

Harcourt publishing limited, ISBN-0-7234-31892). Bifidogenic effects are
Rler GEHEEBRETOF HT5SS RbRIBLAH MRS Sorsearersly spmisarmbiantowands a

S knpuméhsiolignsneaiatidescaamisp axdifidasenienaiieissbacA dgncer
oligosacgharide h%\égsbggnvg?os%ibfed to have advantageous effects. WO
Pﬁ%@% d’é&%‘?ﬁgs SstBhfed pactn AT 6% Sn $BRLHESPE highowpgloads,

infstionaldfiorctepqreaventiodigiacindsionabolit siresfUk sdingtanoeRdtition,
SrkRRPUC R ens8iey JRSCHRE S AHRS @iﬁ;@&ﬁ&%@a&aﬂ%ﬁ of

unsaturated uronides from péctin-like substance anaerobic
fdkinentimbmIrubliling FRRMh 82048 Faifaial 0Bahinuuseidsn bthe
afiinediaddteepmskiak Neai TEIALNtoRiEaERm)AIS0 combinations of
acid- and neutral oligosaccharides have been described. EP 1105002
describes a prebiotic composition comprising
Bifivogedéic tdfrigosa behbrespsisibiefior apdrgddatituramitoapigvention of bacterial
ﬁak_&qwm@ﬁ%an%&at%ﬂ@za%&hgﬁgﬁa%%& gggh%ﬁ'ol'?j@é&éc%la'yated
oligosacchatide (disialolacto-N-tetraose anp alactoo Igosaccharides, for
the prophylaxis of symptoms connected with the adhesion of organisms

AuRhoRgdeilieansaes YR BLAQRISiHES S Ihes: MiNiMas0h 4 DSRIN ARS 02/42484
ectjpn hydrolysate and n u%ﬁ%#é%osaccharides for the prevention of

CRARSS oSt b éagﬁgnt o SsiPfadBe Weatment of infection andfor the
prevention of adhesions of harmful substances to eukaryotic cells. DE 4223613 describes

a process for the preparation of unsaturated uronides from pectin-like substances through
anaerobic fermentation, using e.g pectate lyase. The preparation can be used for the

medical treatment of heavy metal intoxication.

Also combinations of acid- and peutral oligosaccharides have been described. EP
1105002 describes a prebiotic composition comprising transgalactooligosaccharides,
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 inflnenza.
WO 01/60378 describes mixtures of unsaturated pectin hydfolysate and neutral

oligosaccharides for the prevention of adhesion of pathogens to epithelial surfaces.
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Infant formulae containing lipid, protein, saccharides, vitamin and at least
one selected from di-or higher saccharide containing galactose, a
derivative thereof, saccharide containing N-acetylneuraminic acid and a
derivative thereof are known (EP 1332759). 58 Y OF THE INVENTION
Until now it has been assumed that administration of (acid)
oligosaccharides provides an advantageous effect by stimulating
bifidogenic flora, and preventing adhesion of pathogens to the epithelial

- HSSH Forb BB AGSERL ﬁ[\g;ﬁeﬂ?vw%ag&p&%m%&&‘ ndthat Slerted

systemic markers for the function of the iImmune system are inflierice

tFFem T i S B FRBRIY OFRISEREME SHRSEOST his GeriHatve pthessafnewecharide
fiid-afiapplisasignaalians asehaddesPaicladyoRr A6 RseEI Pish Ab),
best can be treated by immune system modulation By "modulation” or
"modulating” is intended an increase or decrease in a particular character,
quality, 15 activity, sulStEAdEAR YeR FUNBE INVENTIONS, it has

ISl id; oll ccharides neutral . i
B L e povices a
redigBaseousheffdseht MrEHERE abiS dnpenisiflyist.foandd thatetiimglifiehesibn of
qligeseschatidesitaue #@wdifferent stimulatory effects on the immune
system. It was found that administration of acid oligosaccharides
(relatively) stimulates Thl response and lowers the Th2 cytokine release

('é‘tg.lta)t_bséﬁ, Wﬁg—ﬁ@m Ehﬁ:}pﬁgﬁiggf%mad mmltsyﬁisﬂ{m sﬁrﬁﬁag Rirdhe fanction
C Ination o Cld oligosaccnartide an eL_tr.a oljgosaccnariae i
Gl SR e R S e p——

synergisti s the Immuhe-syStem,
m@ré_sémsem moediisiiie ThdiRsiespinsigdnaiisiosppatidiiens for
'&EE@&%&H%{%%W@WM&% %&%H&ha%é% acglo%rdga o or
the manufacture of a composition for use in the treatment and/or

praYERIng ofis inteeitth et aresRsPeRiclisdRaSRAY i Parriewiam shanstateiqnality,

3tiviBhQ substance or response. In other words, it has surprisingly been found that acid

oligosaccharides and neutral oligosaccharides are capable of stimulating the systernic

- immune response.

The present inventors also surprisingly found that the different olisosaccharides have
different stimnlatory effects on the immune system. ¥t was found that administration of
acid oligosaccharides (relatively) stimulates Thil response and lowers the Th?2 cytokine
release (e.g. IL-10, IL.-4 and IL-5). It was aiso 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 first aspect, there is provided the use of acid oligosaccharide and neutral
oligosaccharide in the manufacture of a composition for use in the treatment and/or

prevention of an immune system related disorder in a mammal, wherein:



the acid oligosaccharide has a degree of polymerization between 1 and
250 and are prepared from pectin or alginate; and the neutral
oligosaccharides wherein the neutral oligosaccharide is selected from the
group consisting of fructans, fructooligosaecharides,indigestible dextrins,
galactooligosaccharides (including transgalactooligosaccharides),
xylool.igosaccharides. arabinooligosaccharides, glucooligosaccharides,
mannooligosaccharides, fucooligosagcharides and mixtures thereof. In a
second aspect, there is provided the use of acid oligosaccharide and
neutral oligosaccharide in the manufacture of a composition for use in the

treatment afﬁﬁ’é%i@@@gg%ﬁ{c@%ﬁ@ @&@ﬁ@@%y‘ﬁﬁéﬁ%&i@@%ﬂ%éﬂ Aand
mammal. In one embodiment, it was found that oligosaccharides can be

advantageotsiAS&E: TERISTOrEWNSBRIEMER HEMECTRIA 12 responses and

for the treatapeniandprevesiianagtidiseidesswhicharg.associedhuitt is
Thl/Th2 disbalance. 4 In patrticular, it was surprisingly found that the

administratioi ¥ &id offf88acchride, S6pHonal§PEsiBiBed With ndlHF4Ins:

oligosacchafidesdsipbladenrertereildilind dishalamnee Anciay maitiainrfles
favorable Thl/Th2 balance. It was also found that acid oligosaccharide,

preferably irl E6HBfRation WiiFHHE NRURAEROHEBE S tharide ROBERHRSRbBides:
stimulating TRfn@sperse:hileprerenbieatorsadss, believe that the
administration of agid- and neutral. oligosaccharides stimulates Th3, i.e.
ahances (RGN BN GLtE) FiGrleo i A e s on
of Thl response is achieved in part by inhibiting Th2 response. 10 Hence,
the disclgsed embodiments prqvides a method.for .- modulating th ]
I GES: T ncTobi g Lt 15D et € AT e e
olparticulandyisnihdmansofdrerage batweerithd freatse enfancingsystebic:

immune response: . :
prevention SFaR mTine system related disorder in a mammal,

In one embodiment, 1t 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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15 - treatment and/or prevention of Thl/Th2 disbalance; and/or - treatment
and/or prevention of diseases which at best can be treated by immune-
system modulation; wherein the method comprises the administration of
acid oligosaccharide, preferably acid- and neutral oligosaccharide, more
preferably acid oligosaccharide and two 20 chemically distinct neutral
oligosaccharides. In other words it canthus be said that acid
oligosaccharide has a beneficial effect on inflammatory cytokines (Thl
PR ) 3L AR ER RORA 1A Sha i AISRARTCBRAGS Yosaccharide,
neutral oligosaccharide has a beneficial effect on inflammatory
Opiinarbs comnes PR EYigpreside iR s ONratwe Tdd M2 disbalance
?ﬁh@&tiﬁﬂiﬁ&iﬁ\tﬁ $a£ﬁ:>ﬁ}§}dbetmd_ Flro'lfzw Hﬁl@d&@aﬁl %@P&B%&h@ 'ifé{d@&!{@ %]igog&chaﬂde’
immune system telated disorder in a mammal, said method comprisin
RO AR £ PP S0 R R S SRS RSEES AR f Somulaing Th1
treepammeuTbalhyrsséiedlivensroals bbldeid tigdsacdindndsteation seati@l and neutral
j ide,.} u facid gligosacgharid d 2005/039597 .
o R er . & i
asrApBRdtitetidiersErdatiore §f At/ spspeate itieshisvan imprrh&systdting Th2
relgtaedisorder in a mammal. In a further aspect, the present invention
relates to the use of acid oligosaccharide and 5 neutral oligosaccharide in
the manufacture of a composition for enhancing the immune response in
&lenam thaldsuiibeedombtitit dors mndidatingribthddfiaine system. In yet a
fyrtrﬁ%r d%fﬁ%‘:t '%hl%]%reseesnt i[nvention relates to a food composition
comprising %g%weenuél and B0’en% lipid, between 10 and 60 en% protein,
betwimniaBatht developmend oaischyairatesyarappefdealayyacatonians of the age
dengity,DefwegRA.5 and 2 kcal/ml, acid oligosaccharide and neutral
oligosaccharide, wherein said acid oligosaccharide comprises at least
onecTRRGHE VGBI ERGTeSARPEAEId neutral oligosaccharide is selected
fronréheneioatii/on pRSERNGATEaHPTBS disbalance; and/or

- treatment andfor prevention of diseases which at best can be treated by immune-

system modulation;
wherein the method comprises the administration of acid oligosaccharide, preferably
acid- and neutral oligosaccharide, more preferably acid oligosaccharide and two

chemically distinct neutral oligesaccharides.

In other words it can thus be said that acid oligosaccharide has a beneficial effect on
inflammatory cytokines (Thl response). In addition the combination of acid
oligosaccharide and neutral oligosaccharide has a beneficial effect on inflammatory
cytokines (Th2 response).

DETAXLED DESCRIPTION
The present invention relates to a method for the treatment andfor prevention of an
immune system related disorder in a mammal, said method comprising administering to
said mammal a composition comprising a therapeuntically effective amount of acid

oligosaccharide and neuntral oligosaccharide, ie. the use of acid oligosaccharide and
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cellodextrin, B-cyclodextrin, indigestible dextrin, gentiooligosaccharide, 15
glucooligosaccharide, isomaltooligosaccharide, isomaltose, isomaltriose,
panose, leucrose, palatinose, theanderose, D-agatose, D-lyxo-hexulose,
Yaet 9685887 a- galactooligosaccharide, (3-galactooligosacchegitiN1.2004/000750
transgalactooligosaccharide, lactulose, 4'-galatosyllactose, synthetic
galactooligosaccharide, fructans - Levan-type, fructans - Inulin-type, 1

f-(3- fructofuranosylnystose xylooligosaccharide, lafinose, lactosucrose

0 sac harlde further aspect. esent invention
l(E%éﬁs g %ﬁar%%or tr%;ké tremfmer%Ie /cE)lrcf))}rPl enﬁ"%n%ﬂﬁ Srfesiment and/or
Wﬁ%@%@msmﬂmmmmm%orders, hereditary
or conditional induced immunodeficiency, support for vaccinations, allergy
25 Type 1, aIIer%y Type 2 and allergy Type 3, said method comprising
0 HREH AP s i PGSR IAY SPUORTSBHAR HisnisrionhacidtAbigapredbisidy and

etfeivelignatmtedapidheligangaaharioea S@ﬁ}%ﬁtﬁﬁﬁﬁﬁ%ﬁh@h@iﬁg #eysiune
t% be caused/medail n sub a t%grggr P immune 30 response,
RS G okine induction. andiore “g BT TR SRRy

responsive to treatment according to the present invention) include

5D BHBEY I HaRItiRe SYELERD 'ﬁx‘}gﬁc%ogﬂ%g BY & TNk I9H Q00750 sing
6 Iupus erythematosis, Ommen's syndrome (nypereosinophilia syndrome).

Priacenpeans 0 s BRHIRIPER AR S 9% Proginmbatiseenl Hiseulse en%

f@fwhydaaw‘fegﬁwepﬁ@@am@rﬁ véilbiiae dopfinp doefwlePiesemdN e RiOMnl, acid
arl UL% not avealieil (Pre icted. Particularly preferred methods of
heDreSent iRvention are fé e RRESHoetasid ofigesaseharide Gamprises

@bbmbpmliamhrasnasmrdamdrdlergic rhinitis. A therapeutically

chfg v M HBb/RL ARG Se dinr dgbra R SOl delRmineck B ose,

one of skillin the art via dose-finding stu une sys B3

aidlogattithas Bowdidsxtidund thrdigaaibigminisesition of amsitiooligosaccharide,
qligesngehirtkifidel cfaiahlMdenElRechMA) NIMAIQUEOSAGRARAR:, panose,

E)rowdes beneficial systemic effects to the subject.
eucrose, palatinose, “theanderose, D- -agatose, D-lyxo-hexulose, lactosucrose, o-

galactooligosaccharide, [B-galactooligosaccharide, transgalactooligosaccharide, lactulose,
4’-galatosyllactose, synthetic galactooligosaccharide, fructans - Levan-type, fructans -
Inulin-type, 1 ~B-fructofuranosylnystose, xylooligosaccharide, lafinose, lactosucrose and

arabinooligosaccharide.

In a further aspect the present invention relates to a method for the treatment andfor
prevention of an immune system related disorder selected from autoimmune disorders,
hereditary or conditional induced immumodeficiency, support for vaccinations, allergy
Type 1, allergy Type 2 and aliergy 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-4/1L-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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Systemic means affecting the entire body as a result of the (systemic)
circulation of the blood and/or lymph. 15 In one aspect, the present

invention provides a method for modulating and/or enhancing the immune
WK 03X method comprising the administration of acid- aféF Hid%##4/060750
oligosaccharides. This method can be suitably used in a method for '
balancing the Thl/ Th2 response, in p&rticular by simulating the Thl
response. Hence, compositions 20 containing the present

shRsagsialiiaie) ik a1 AYRLIBRIR R oSl IR RN, ofdhe

immuné system, enhance the resistance to pathogens by en ancmg%e

PRI SyRaBmihand netpperrtia T Msliriedsdistansdis phitlotivetive

RRGERGLHRNENe Tadih e ol the RSER Ghvia d eRARYIBVERTIRR IFRMIRES Redicted.

g;\a%hop flor th? tre&tm&ntdan?{‘(l)r rev?ntion of an immune system related
L L BTSRRI SR SRR ILSEHRG ooep Lseaimtl diseases

esnvpdsitiviticersiprphilipastivbrayre ticalydsfflectivatdmadunt of acid

oligosaccharide. In a further aspect, the present invention provides a

method of enhancing the immune response in a mammal said method

éo %ﬁ%ﬁ@%&ﬁﬁ%@gffﬁ GreuRe i ArpRiarHadiwsisp saitibe utinstisitetermined

agigneligararahadda, wptieaaliaempingrd with neutral oligosaccharide.

WO 2005/039597 PCTINL2004/000750 7 It was particularly surprising

that the enteral administration of the present oligosaccharides provides
henbengfictal systehalisetiects. Hence, the present method preferably

ri t nJmo referably the oral agdministration of agci
BIEn S fein S IERTEAR R SR by

e wih matiHodrasasehirddpperyides hensiiciabshistemitneiiféstsatdre sfibject.
slsesaceharidesiieinfantsemreierab shirans In dhederAld 19 QNEaESr the

referably in the age of between 0 and 1 year. As this group'has a
E!ﬂfijc't’ﬂ 658 Ance in the Thi/Th2 10 ratio (the Th2 prevails in many
cases), the present method can be suitably used to restore

In one aspect, the present invention provides a method for modulating and/or enhancing
the immune system, said method comprising tﬁe administration of acid- and neutral
oligosaccharides. This method can be suitably used in a method for balancing the Thi/
Th2 response, in particular by simulating the Thl response. Hence, compositions
containing the present oligosaccharide(s) which are advertised to e.g. simulate maturation
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 turther 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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this disbalance in this population. Administration of the acid

oligosaccharide, preferably combined with the neutral oligosaccharide is

also believed to improve maturation of the (gastro)iuitestinal tract of the
WEBBHaY3aking the present method and composition parti€€iENg.2004/00675¢
suitable for administration to pre-term infants. In a preferred embodiment

the 15 present method relates to the stimulation of the maturation of the
immune system in human subjects between the age of 0-6 year,

preferably between 0 and 1 year. Further preferred compositional features
such as protein, carbohydrate, lipid, osmolality, viscosity and caloric

dénsiep obarcorapysivomprisieh dmt bdesusmibtyl usdeinishistimethodd 1RO awesent

%%G&%ﬁ&ﬁ&%ﬂﬂ@em%&%ﬁaﬁ”&%&%@ digerderis reifiailent method

selected from autoimmune disorders, hereditary or conditional induced
iRTRACTABR e TRISyS S pBitibr SiBciRafoRTErcsrBly (hergpd admiriplptipprf acid
ZlpdesgihIydeos R altergyirky pRobsatobAtiieimmune disorders which can
suitably be treated include systemic lupus erythematosus, chronic
glomerulonephritis, polyarteritis nodosa, poststreotococcal acute

dhom Eerthen espifritiimeia vhes raétuaisof thydstivehim gedatis, inshlimdedistantion of
QabeizsnpRsbiv AR el RERROISAIRYPRIALIUEO W torably in the
anaemia, Goodpasture's 30 syndrome, pemphigus vulgaris, au |mmur?,e
tﬁ%@r%%&‘:‘f%"ﬁbﬂﬁ@ﬂl}piﬁ’% ArUtRITIHERHR A AdpricHixdirealangeiin the Th1/Th2

2005 5% 597 P-g?rjfsNLZ-O 4/oood$;’e§&%i%%3§ﬁﬂaﬁg@cww Vitili § W10 restore
00/ ) Ison's disease, Vitiligio,

G ELAR TS VBRI AR BAP AEH S0 S W g ferebly
roetitirs)] Widuthateidrak ligisambitidieis alesdsileysbioaisiprosel eraderog of the

'S (] e, JBD. 6 isea ..

SR sl L THERRBIN RAGHE R Bl HaRB Yo composidon
GRS EPT R HafieIdA dynPReHiRERts Unatiyciuredamberiment the
IREILIGIE AR QSBRE I6eees BRI Nb BRI HHAN GRS eH B GRIRDIE system in

iseases, suc
qlumau subj%ctsq)etween the age of 0-6 year, preferably between 0 and 1 year.

Further preferred compositional features such as protein, carbohydrate, lipid, osmolality,
viscosity and caloric density of a composition which can be suitably used in this method

are described below.

The immune system related disorder 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 Iupus
erythematosus, chronic glomerulonephritis, polyarteritis nodosa, poststreotococcal acute
glomerulonephritis, Graves® disease, myasthenia gravis, insuline resistant diabetes,
hashimoto’s thyroiditis, haemolytic anaemia, pernicious anaemia, Goodpasture’
syndrome, pemphigus vulgaris, autoimmune thrombocytopenia pupura, acute theumatic

fever, mixed essential cryoglobulinemia, aufoimmune preniciopus anemia, antoimmune
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as cancer, COPD (chronic obstructive pulmonary disease), AIDS, arthritis,
diabetes, anorexia, cachexia, dysphagea, kidney failure, radiation,
patients suffering from chronic 10 ulcerations and stress in more detail
B8 isesaSocial stress, chronic infection or cigarette SmokeeGIrNL2604/000750
pollution, radiation, chemotherapy. Because stimulation of the immune
system is of particular importance in sigbjects suffering from Acquired
Immunodeficiency Syndrome (AIDS) and/or Human 15 Immunodeficiency
Virys (llIV) Infection, in. a preferred embodiment the present invention
Eﬂ?&rlf’ﬁ?&%e%‘&llﬁé”fhé’éﬁﬁlﬂ?@“ﬁ?@atﬂ?é’ﬁi“é%o‘}&”ﬁré%tiJﬁ%’bémsuhﬂ
doptntett |\dinbectiomdiidsinethadmesiprisingithe eniatpleadmininisatiosahsis,
r t acid _oligos i referably in combination with the
S e T et aegernty
inegherirrsisthet diabgteent and/or prevention of 20 diarrhea in subjects
suffering from AIDS and/or HIV infection, said method comprising
enterally administering the present acid oligosaccharides, preferably in
ConeBions of bermiitag Yreeadibiora dudusrgdamemndsbieienen whirhsanspiiaily be
aligeddnchdsdarisipreierabhce piowide diodhesetbiaci@LECERgHOMANS such

and/or HIV4 tiop in.a nutritional matrix, i.e. a compasition comaprisin
et O A R, ety oSS ARy
iﬁm@m@éﬂﬁwlé@égﬁdﬁ%%m, hagiafore paticnrmelféciog Atiergironic
it ABRE0Nnd REsS BHEHIRSabasMAMICHSEISART IR, PSic infection or

autoimmune haemolytic anaemia, ankylosing spondylitis, acute anterior
Gieattde sppe i RO en-4Afakorh SBEHAtSERDN sickness. Type 4
allergies: delayed type 30 hypersensitivity, contact sensitivity, celiac
'&%%ECQ-SW% 1% gg/g?%ggz PCT/NIS_%%OMOOO%SO 9 It was also found that,
e B’Can suanl b tSEY 1 StABEIEYEEMRATRpce in subjects

present me
prlferingedian. duhuirsk themffodefiokacyactyndtioneprotHss) Theker auman

M%ﬁéﬁcﬁgﬂcﬁeﬁﬂ}d@@ﬂ% %@ﬁ-‘gl{elﬂlteg B%%S@és- @8(1%%'&& the present

oligosaccharides, preferably’combined with the neutral oligosaccharidés,

igpeenfiannabic et nyy videsimasdied 196 thedratmen and/or prevention AIDS and/or

HIV infection, said method comprising the enteral administration of the present acid
oligosaccharides, preferably in combination with the present neutral oligosaccharides.
The present invention also provides a method for the treatment and/or prevention of
diarthea in subjects suffering from AIDS and/or HIV infection, said method comprising
enterally administering the present acid oligosaccharides, preferably in combination with
the present neutral oligosaccharides. The present (acid) oligosaccharide is preferably
provided to the 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; haemdlytic disease of new
boras, autoimmmune 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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5 and/or after vaccination. Particularly the effects of vaccinations for
diptheria-tetanus- pertussis, polio vaccine, measles/mumps/rubella,
pneumococcal conjugate, haemophilus B conjugate, hepatitis B, hepatitis
WOBIREIPR?nfluenza can suitably be enhanced. Preferably tRETNESe#000750
method relates to the treatment and/or prevention of malnutrition, 10
atopy, asthma or COPD. The present ifivention also relates to the use of
acid oligosaccharides in the manufacture of a composition for the
' j lated . disorde I

R aniat BTG AT AT SHRIEY B8 SR 4 e cageipsion
IPFPRRASEH TidisimBpngsr dhe relifiginh of Alrrsyinstigpdmorssyathtmationichilisd)yn the
Typeihmaliergudinrdandialiacay Tape-Aridigiopsaschalides.The, e Mbinea
aQiFg oli‘gosac%%a ide ref rs_éo oligosaccharides comprising at least one

i1 B GHBRp LBRERHAR (A gPSTRsabbn SRy ordusitend cnfarpiriring
anifo\afgly calaitasoraminicusnly, treefisestefifiesparaxylic agithesidigus-

' n phari id groun. The acid oligosaccharide i
B B e e e s
Scrarngrenssherstitiafbdenaties driamalieisbenmicof stigitdgite enhanced.
oligosaccharide. Preferably the acid oligosaccharide has the structure as
depicted 25 in Fig.1, wherein the terminal hexose (left) preferably
BstreRIlE £ Bt BRAeE PRI e men BBRBECRaFRRoEaTHaStion.
emhoxyterecid @OHIR 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
ddemipresend insgatioroweictt peoto 10 16037 dcit dligoMCO R R4 8d twhickhudseture

3 DershyoaaerPRIAted bAalaiearG oV P000R40 i -
A e L uréi?tas other ?ﬁﬁfﬁ%t?h‘ént“e“r’%ein%f o aelated

disrrdsrarslsriad 4P uAstRERRcrisordsien hstditareferalsiyngitionalirindeced
anitubisidibecg ahokylisipcict KODPY Quppasersniacdiaybe: [reeRl T%pe 1,
W).

gagrrély gggeii%gm@gy plr%gtf\bly at least 10% is methylated (see belo

Acid oligosaccharides

The term acid oligosaccharide refers to cligosaccharides comprising at least one acidic
group selected from the group consisting of N-acetylneuraminic acid, N-
glycoloylneuraminic acid, free or esterified carboxylic acid, sulfuric acid group and
phosphoric acid group. The 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 esteriﬁéd. 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 WO02/42484, which are

hereby incorporated by reference.
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5 Fig. 1. Polymeric acid oligosaccharide R5 O 10 R4 0 R R3 Rz wherein:

15 R is preferably selected from the group consisting of hydrogen,

hydroxy or acid group, preferably hydroxy; and at least one selected from

Y gkstipPedhsisting of R2, R3, R4 and R5 represents N- aceRfAE2I#{ARE750
acid, N-glycoloylneuraminic acid, free or esterified carboxylic acid, sulfuric
acid group and phosphoric acid group}@ind the remaining of R2, R3, R4

and R5 20 representing hydroxy and/or hydrogen. Preferably one selected

HPhING ' akE CRRG TP R (BB nBeRARD) BRHS Sy uronic acid units,

N-acetylneuraminic acid, N-glycoloylneuraminic acid, free or'esteri

EXPB S cPaelerabliramacireniatip BrihS8pHBHoRY arishigroae epdhese units
QHAIIRG RITFRSEN RAIEIRG, ARTHRTYETOAC8adE Y0% MOl eiREaRNORSow).
selected from the group consisting of R2, R3, R4 and R5 represents free

or esterified carboxylic acid and 25 the remaining of R2, R3, R4 and R5
féipiie sBeiting iy aeslkglignshiamhgideogen; 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 RI, R2

given ig applicant's earlier pdtent application_r I%ting to acid
oligosaccharides, i Bawo 0/160378, which is hereby incorporated by
reference:

wherein:

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

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

Most preferably Ry, R; and R3 represent hydroxy, R4 represent hydrogen, Ry represents
catboxylic 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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5 Preferably, the acid oligosaccharide has one, preferably two, terminal
uronic acid units, which may be free or esterified. Preferably the terminal
uronic acid unit is selected from the group consisting of galacturonic acid,
YRAEE¥EATESELid, guluronic acid, iduronic acid, mannuronic acRC Fib&REMO00750
acid and alturonic acid. These units may be free or esterified. 10 In an
even more preferred embodiment, theilterminal hexose unit has a double
bond, which is preferably situated between the C4 and C5 position of the
terminal hexose unit. Preferably one of the terminal hexose units
comprises the double bond. The terminal hexose (e.g. uronic acid)
presfdesisiionameassreroantartatniiiey ob thegriaseireid obgefershetidasninged
REURIRREH LRI are SV iR affibdRr Qa4 WS ifating to acid
preferably selected from the group consjsting of hydrogen, hydroxy or acid
GrisasrodBiietdrany i) %s@fg%mf%bna?me g Edraenset from
the group consisting of R2, R3, R4 and Rs represents N- acetylneuraminic

i -glycoloylneuraminic acid, free or esterified carhoxylic,acid,. sulfyric.
e O A T e e, Sl R P s W,
arideR Bragebr dserming il edx Prafrdiblytihd togeinaPrafeicaitidomd seteicsell from

QEARrR T SURR AR Rt %&d@u%%daa&(?ﬁﬁﬁﬁﬁ@%id, iduropic acid,

f

N-acetylneuraminic acid, N-glycoloylneuraminic acid,_free or esterified
CBIBBROMC 2616, <omeRtc acid dalzericastt s wHk GRS, esoPfrrsterified.
WQR Qe 085 dP&biNERBRHOAR B darRaaBigeohR2hR% BéhBthond,

R?%r presept f%drox and/or hydrogen. Even more Q% rably on )
SR T s Rt RO B B i e wnie
diredfetablficthe of the terminal hexose units comprises the double bond. The terminal
hexose (eig. ;uronic acid) preferably has a structure according to Fig.2.

Fig. 2: Preferred terminal hexose acid group

R; — -

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

free or esterified carboxylic acid, sulfuric acid group and phosphoric acid group, and the
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carboxylic acid and the remaining of R2, R3, R4 and R5 represent

hydroxy and/or hydrogen; and n is an integer and refers to a number of

hexose units (see also Degree of 5 Polymerisation, below), which may be
VYOS UNit. Suitably n is an integer between 1-5000 reBfEBBhAMRE LTS

number of hexose units said hexose units preferably being uronic acid,

even more preferably being galacturanic acid units. The carboxylic acid

groups on these units may be free or (partly) esterified, and are

ferably at | tly methylated. Most preferably, R2 and R3
VB g i B Ry BE o A S e DB

mstetlficedchrinoshdigracidcdnsxtiugioé ReneoBinsadtRa npixtsmesofrecint esterified

' chardes is.us ' differ 0 b
Ginsa r%tg‘aﬁan s}%rggﬁ%iﬁgﬁé%%gﬁﬁhggfﬁ%é %tt |§ast g%?ﬁﬁlor

hydregtcraddbiy an figserovh revEinforaphereing s ks Gsoalasidpgres of
BefyRinaAexosaMIWRIdh mAFik aligasaesh anilesunsi P shAaNeSL IR een
(see e.g. Fig.2). As eacgﬁ{\dé%gual aclgl O|I% saccharide Erg% bH' .

oSG ERIESTI 6 1S T A T RS PR PSRt s FAFETEabny Heing apanie
4tidnevB/mmidhecleraipdehexgsacumitddsdi unsaflinatestioeyxicadidgrgmps on

ompri le ' i i [ fer

SRR RA RN RS U, WA BB BRI Rl o
Minst prefotahlyo Rharé Jbs apRsSHYchsrapty.Jerirsassertd Hsogonsnd Re mhigsents

gliggsasshadifeasHsedduthe present method has a degree of
polymerisation (DP) between 1 and 5000, preferably between | and 1000,

more preferably between 2 and 250, even more preferably between 2 and
1802 maticpreitaiychetwasinidrand hoidf digGsmikiui@ofiacisbd, which have a

igosaccharides with different.deqr f polymerisation Is ussg, the .
Og‘\%%lf%lge@;%ﬁﬂre add’ rollsl(a(?')sféléc frlglgar%fft%%d%apre F%%raﬁy etw}é%xr? % vt
BraftrpdDO0atrivese S frateraliseisahis b 18aah 026 Gvewarorn orefpmifarablgast 25%
hehveemdandele BR6 Aeadigid oHBSISRINE: SHMehT RS DEit (see e.g.

terminal unit (i.e. n+l) represents the degree of polymerisation. It was
Kot thdt Sacwdimttthnactli o ienserdnges iRsiooRYy tioBprsatatdbitin ne

anaiesudtseimmibEtead wscosilepiodumt ihdhe teid50kp osabehatidraishexose

1\1%8 %Oa%%%gﬁ%i% Ee%gs!y tll‘nznzo 8 .Le"(cc):gg}%%cs)eslg double bond).

A mixture of acid oligosaccharides preferably contains between 2 and 50% unsaturated

hexose units based on the total amount of hexose units, preferably between 10 and 40%.

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. X 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 resulfs in a reduced viscosity product if the acid oligosaccharide is
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administered in liquid form. The acid oligosaccharide may be a
homogeneous or heterogeneous carbohydrate. The acid

oligosaccharides used in the invention are preferably prepared from
veces/@9settate, alginate, chondroitine, hyaluronic acids, heparyL.2604/600750
heparane, bacterial carbohydrates, sialoglycans, fucoidan,
fucooligosaccharides or carrageenan,jgreferably from pectin or alginate.

The acid oligosaccharides may be prepared by the methods described in

WO0,01/60378, which is hereby incorporated hy reference. 10 Alginates
aPminiesr nH‘r&#&H&f ne%%Fs %ﬁt&?ﬁﬁﬂ@a‘fﬁ%ﬁﬁ)ﬂ?ﬁke‘?ﬁﬂéﬁ‘@%ﬁ s o

acictapdead ex¥ohlydkeel L-guluronic acid residues with a wide range of
average molecular weights (100 - 100000 residues). Suitable sources of
alginate include seaweeds and bacterial, alginates. 15 Pectin is divided

ifibe Bols! mbgewacheyids sugelinnibehioxyiiiesl prectrsfeatibh psepared from pectin,
pharactetngshity acgﬁﬂﬁ%ﬁjﬁé,mﬁmﬁxﬁﬁoraahgveaépf&l@mﬂe%%}m,A bacterial
0.

methoxylated pectin having a degree of methoxylation below S
GRahErars: agrE B MR BRatrro iarsacrinsides ¢ capaesgrmyBEEEbly
dfomstptifitadoniyisiatendentio nlipasatoredanidy whiskiiesl aarhnxtiethods

cid gro ' in the.polygalacturonic acid chain have been 20
B G B e e e
preferably prepared from high methoxylated pectin. The acid

igesaccharidesArpmiaiaiabboshatacterarsily Adesreifced D-mannuronic

methoxylation_above 20%, preferably above 50 % even more preferably
86i6vandoos (PP fbrippdn-aRigons GribJatidnatidath navkide eageeobfaverage
melbsdatarABRVE B0 uousieEaaheabouRbR Y RVALIRRIRR! GleN Yeaweeds

above 70%. The acid oligosaccharide is preferably administered in an
5‘!% $"10 mg and 100 gram per day, preferably between 100
mg and 50 grams per day, even more between 30 0.5 and 20 gram per

g%%ﬁ gcﬁgﬁgéég%%gZV%CM}M%%’&%%@519g&4m'étﬁg}c§%ted pectin, which is
characterised by a degree of methoxylation above 50% and low methoxylated pectin
having a degree of methoxylation below 50%. As used herein, "degree of methoxylation”
(also referred to as DE or “degree of esterification™) is intended to mean the extent to
which free carboxylic acid groups contained in the polygalacturonic 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 déy, preferably between 100 mg and 50 grams per day, even more between
0.5 and 20 gram per day.
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The term neutral oligosaccharides as used in the present invention refers

to saccharides which have a degree of polymerisation of monose units
exceeding 2, more preferably exceeding 3, even more preferably
veraeesidesd? most preferably exceeding 10, which are 5 not dCayiiy.2004/060750
partially digested in the intestine by the action of acids or digestive

enzymes present in the human uppendigestive tract (small intestine and
stomach) but which are fermented by the human intestinal flora and

ei;(]a“r?bl Iackfzcid}c groups. The neutral oligosaccharide is structurally

&uerﬁlc?a%/ﬁ/o)‘vﬁf efeftfrom the acid oligosaccharide. The term neutral
bhg dsarateutidesligesastanidahespreseint fhe eriiont predetiablyefeferts tacdQrides

%%@&m arides whigh %@%%19&8%’&6&%?%@%&%%&%&?i?g’rﬁa%?g %ilé%évgabxy

elow 60 monose units, preferably below 40, even more pre

ORreRiat SreteralRre HETSRIRRY. crpee dina Bt suelpirblYereiesdingdids which are
hevin @@ ElRsasliinghssteeivde prefaTad by Bx aston®DadliB B BRREFVnzymes

furanose forms. 15 The neutral oligosaccharide preferaply comprises af

08 ) S B PG e Rcteld PP gh are
@m@wr@m@mmﬁaﬂaﬂamrm@epmgeiadhmkﬁc rgamofh_cz neutral
&ﬁ rggeéﬁariéé %—aﬂlemﬂyr@ﬂaﬁmg?a&f&ém%& YIS e&%%ggyt%i%eﬁ

eof, calculatgd on the.total number of monose uni'gs con erein.
Tbedeneapratd Gligosterbasidenayivned Hyéhp psrseabiyvraiae rreteushlitislgistto

flsvanaRrricrakly the plisassceharideisaaiaceddiBolas a5aUHP KARSI§HNg
of: cellobipse (4-0- -%;glucﬂ(ifyranos I-D-glucose), cellodextrins

(TRROE 50 BRI ARAORY AT 5 YGRS Se Presersli BRIQ AL R peeforably

beddeclles of a-1-4-linked D- glucose; a-cyclodextrin-hexamer,

zcycl xtrin- mer.and v-cyel trin-octamer), 25, indigestib
R B B N BGRlC BRRAl e,
saribeIpr e ge SragRiedaligesaccharides (mixture of a-D-glucose),

isMRliaaligBsacrRAIRR SRS A bl pke d IR0 561 SIHESUIRARO Beleast
1-4 linkages), isomaltose (6-O-a-D-glucopyranosyl-D-glucose);
L3 TARGSR \(gl_té)g,al_eﬁged from the group consisting of mannose, arabinose, fructose,

Blusapyhanasyd; gkifdresd) fubganyiaesy e -ghiseSichd) asR ISkt delivalves
g.{g‘%%%ﬁ@&%&'&(&a%&e%?ai luCopyranosyl(1-4):-D-glucose), leucrose

Suitable neural oligosaccharides are preferably fermented by the gut flora. Preferably the
oligosaccharide is selected from the group consisting of:

cellobiose (4-0O-B3-D-glucopyranosyl-D-glucose), cellodextring {(4-G-B-D-
glucopyranosyl)-D-glucose), B-cyclodextrins (Cyclic molecules of o-1-4-linked D-
glucose; a-cyclodextrin-hexamer, f3-cyclodexirin-heptamer and y-cyclodextrin-octamer),
indigestible dextrin , gentiooligosaccharides (mixture of B-1-6 linked glucose residues,
some  1-4  linkages), glucooligosaccharides (mixture of  o-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-O-ct-D-
glucopyranosyl-(1-6)-a-D-glucopyranosyl-D-glhicose), panose (6-O-0-D-
glucopyranosyl-(1-6)-a-D-glucopyranosyl-(1-4)-D-glucose), leucrose (5-O-a-D-
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WO 2005/039597 PCT/NL2004/000750 15
glucopyranosyl-D-fructopyranoside), palatinose or isomaltulose (6-O-a-D-

lucop ranosyl -D-fructose), theanderose
"? YR¥Bpyranosyl-(1-6)-0-a-D- PCT/NL2004/000750

glucopyranosyl (1-2)-B-D- fructofuran05|de) D-agatose, D-lyxo-hexulose,
lactosucrose 15
(O-(3-D-galactopyranosyl-(1-4)-O-a-D-glucopyranosyl-(1-2)-(3-D-fiuctofura

eSS rAR AR Ee aﬁﬁa‘éﬁl&é‘”d%ﬂﬁ%@g raffinos6eSIRGINESe 38D--D-

other Soy ollgosaccharldes

Sl PAEe S ANESIASE)- 6)-a ryidedssran o §PrE e repytrrosybided)-(3-0-D-

ﬁi@@ﬁ?ﬁﬂﬁ@?@ﬁ dﬁ%@&&ﬁ%&%@@}oﬁl %@Ch@rmhemlose lactosucrose
3-D-galactopyranosyl-(1- 6)# Iucopyranose/l]o (1-4) a-D glucose),

SeAlec ORI Aldd i iteh DBQHYEP&%%)@) 2 &1&8&%@@5@@@9@) o

g@tﬂ?@ﬁi@@&mlﬂcﬁ:ﬁﬁg@dfﬁﬁ@sﬂ]|Hﬁ@@6m&&ﬁb§?hgtosgcchmdes (O-
u ranose e Ctooligos e neoga actopniose

%a%ﬁfe% Qﬁlaié @éﬁggryﬂ?ﬁfﬁﬁm devan-type B

&U@ﬁ&ﬁd&@TM:)&ﬁﬁsgﬂa&tghl@@a’ém%-fﬂﬂglﬁmopyranosyl{1 6)-[p-

InuI e(f3-D-((2-*1)-fru ofuranos l)o a-D- glucopyranoside),
mﬁ%ﬁp ﬁ tode (3%“%822 )- A RIPanEshEB: ﬁ*ﬁctﬂpymosyi-ﬂ-

m@t@s‘wamogmgsy?gaehiqsaplm&@%%gzﬁﬂg@)Wlpss)glulﬁip@ﬁﬁﬁf ¥ syl-(1-4)-
sucrose an arabinooligosaccharides. Acc to a further
R S e RO SR HEA R B B Bt lbgobiose
gmmm;smwxfrnmammm@osmmmqﬂmapmmsynn
osacc ncI tran sac haride
?ﬁl @%@c%’ﬁar Q—L%a&' rablnoollags ccC 2\&%9’59%3? %@bhamdeéxl)
Igiammwmmchanﬂeeﬂummmgmsmmﬂde&mmlmmdﬁmmymog,D-
efer eu ra oI| rom.t ro
coﬁ§?§I Ing oﬁﬁrgcxt‘{)oﬁg%sa:%aran act %f’se #E%és?%ﬁ?}mmm and
wethingelagresilaridmscharides. 25 Swtable oligosaccharides and their

production methods are further described in Laere K.J.M. (Laere, K.J.M.,
Degradation of structurally different non-digestible oligosaccharides by

ifSetiiag b elrlenRriseshsaradican e powsledisostrchpids ihedpsted from
(BO0Qro\paceniigig Agricatiutalsy niversibhisWéaganiieen, ihi@estible dextrins

glgr} ol}!)%ggss CE)IEle ng r(e including transgalactooligosaccharides), xylooligosaccharides,
arabinooligosaccharides, ghicooligosaccharides, mannooligosaccharides,
fucooligosaccharides and mixtures thereof. Most preferably the neutral oligosaccharide
is selected from the group consisting of fructooligosacchararides, galactooligosaccharides

and transgalactooligosaccharides.

Suitable oligosaccharides and their production methods are further described in Laere
KJM. (Laere, K.JM. Degradation of structurally different non-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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content of which is hereby incorporated by reference. 30 WO
2005/039597 PCT/NL2004/000750 16 Transgalactooligosaccharides
Yg}‘ﬁI'OSé:?are for example sold under the trademark VivinaP (Borculo Domo

R R8RS N etherlands). Indigestible dextrin, which may be Pfo@iIg45po7s0
pyrolysis of corn starch, comprises a(134) and a(1-*6) glucosidic bonds,
as are present in the native starch, and'contains 5 132 and 1-33 linkages
and levoglucosan. Due to these structural characteristics, indigestible
TentsinlecntdipssiceiaddseUps) aty enchethpRIt6le s that @6amaialy Vivina™

g%&{:%%ﬁggn@gﬂgrg%%%i Stive enzymes. Numerous other commercial

urces of indig e dligosaccharides are readily available 10 and
Tadigostifeiesidaritiipenkinh. ey dxampllacedibygajacipoitigdsenahatids, isomprises
I o / oybean .
anpsablgn (o Xt pddana Vbidd. ol %@%&&B?ﬂi& R staren, ged contains

0 i%o accharide is available from orporation
Kifdodfstol? & Kinkpges PadnlsERENCosIn. aBuethier thesfeveucembordinveniristics,

Hhegerasent dBeiio Caamp isRH B& AdpRiSHAUCRAT fark jc i
ﬁii tgiéct oéi osaccharides. It was foung%li?at t@%ﬁi%@%ﬁ%{aﬁg partially
&ﬁ%gqégs tgg éﬁ’ﬁ%‘éeoeg\ﬂﬂi?\%o chemically distinct neutral

oligosaccharides provides an optimal effect. Preferably the present

) I X inistration of - acid oligosaccharides (see,
e T T e R R8T Bhgrarly veiaote
HdkpEt Hitskiled sraeroEey exorepisatypseslactediforavchaigeds pyailable from
eangistRashoaciRRlgosasrhal i haride: -

nd - fructose and/or qu_co%s?bibgge%gS?g gﬁ%ﬁ%ﬁé&&éﬁ%ﬁ%ﬁ%%fcaw 1

DPRTBHgL disirhuted by it Hb it dRicoSeansesd¥dbly fructose),

preferably inulin, fructan and/or 25 fructooligosaccharide, most preferably
1R%SARINIEIRAg9saREhar S (PYeIa98.Rha Belween 10 and 0. o of 2
chemically distinct oligosaccharides. It was found that the administration of acid

oligosaccharides combined with two chemically distinct neutral oligosaccharides

provides an optimal effect. Preferably the present method comprises the administration of

an

- acid oligosaccharides (see above);

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

- fructose and/or glucose based nentral oligosaccharides (>50% of the monose units are
fructose andfor 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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This composition is particularly suited for administration to infants in the

age between 0- 1 year. WO 2005/039597 PCT/NL2004/000750 17 In a
further embodiment, the present method comprises the administration of 2
e GRERPAMS (chemically) distinct oligosaccharides, wherein twB 3HiifciR4(fi)o750
(chemically) distinct oligosaccharides are differentiated by their type of
glycosidic linkages. 5 Preferably the méthod comprises the administration

of two chemically distinct neutral oligosaccharides, said chemically
fistingl:pligosateiaadaas havipgamifesemDRapdies difetanliaeiaes of 2
DP, preferably different average DP. In another embodiment .

SEH R R AT AhSP B T S AT S S R el drbfcaly
aigtinagelipRacplianiide ara diéfeam tharicbg phisirely pra oilghpeosoidt i aikagesffect.
Preferably galactose based 10 neutral oligosaccharide has an average DP
between 2 and 10, and fructose and/or glucose based neutral
Brigershbthariorbodopmprisay e isaioneedtwo chemBally HistiveLneatral

gligassaehaidsisiririsiahly adminisiprrain At ARV RLAf RELNEEDHA Qud/or
énl%:and 100 gram per day, preferably between 100 mg and 50 grams per

lerant axeiagrel Do BrEraRln i hahictis68s RhalB G ke abogigrent

Simieigisiigelieniadig dnthaerinalaigpsacthaidees e tioicht ane pe U
oligosaccharides Weret.fo dto have51§ nerg&ti(f‘ 'ﬁ]r?u ei St &Iatog d
RiFYIgE} g Sen ok Sutimal o i shfect Erelorobiy Fafictose blse

ofudl aligesaspbariiieiins effereragedpioentwotmngiehd I§osad Shgtide gndf glucose
ﬂ%%ﬁﬁé@&gpa%%egéaﬁgﬁéesTﬂ%Mvéﬁagé B deRRANRVER 60.

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 newern angtsapcaiekRiIlyphatrdBNQhifne20 igranpeiday bakvéen 10 mg

referred combination of acid oligosaccharide d neutral
B LR e ettty bR e SRS, cumanens
pepesiptehyehngoranydrgsamareaditt.group, preferably hydroxy ; and one
selected

Synergistic effect acid and neutral oligosaccharides
The acid- and neutral oligosaccharides were found to have a synergistic immune
stimulatory effect. Hence, preferably the present method comprises the administration of

a therapeutically effective amount of acid oligosaccharides and neutral oligosaccharides.

The mixture of acid- and neuniral 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 R, Rs, Rq and Rs represents free or esterified carboxylic
acid and the remaining of Ry, Rs, Ry and Rs represent hydroxy andfor hydrogen; and

galactooligosaccharide and/or transgalactooligosaccharide.
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from the group consisting of R2, R3, R4 and R5 represents free or

esterified carboxylic 30 acid and the remaining of R2, R3, R4 and R5
represent hydroxy and/or hydrogen; and galactooligosaccharide and/or
WaasdlE ®oligosaccharide. WO 2005/039597 PCT/NL2004RS00YEH04/806750
Preferably the acid and neutral oligosaccharides are administered in a
weight ratio of between 0.01:1 and 1:1801, preferably in a weight ratio of
between 0.1:1 and 1: 0.1. 5 LCPUFA In a preferred embodiment, the

present method further comprises the administration of long-chain
polyunsaturated acid (LCPUFA). As it is believed that these act on the
wrafenatdys ihaevidiend nesthbalisesdithaidesirsenadiainisiaredigosausigideto of
BLRELIrAL igAgacehaideRHBE AYoRaerNaNd e samkined Withdheo.1.

LCPUFA is deemed to act 10 synergistically. The present method
preferably comprises the administration of between 0.1 and 100 g
LCPUIFA per day, more preferably between | and 25 grams LCPUFA per

ay. Foods . 15 |t was found that the acid pliggsaccharides, and, . . .
T e B B B IR s B8 Smipiagion of
teng-iohaitd vatitarfebusisdappied FP1O04). shshitagsbbdlie viso thainthedinisdl on the
&ﬂ%réugat@%araf%@éﬂw&m%bm@wm&e&iar@igagmﬁméaéeo@ﬁ&m
is preferably administered in liquid form, The term "liquid food" as used In
FigopherBr v dht GH SRIERISE U5, FOBBItEch MBBWIE L RHIE kteemed 1o act
asaﬁ@%imaigd m&pg&éﬂﬁiﬂémﬁir@lﬁdﬂﬂipﬁ%@ dfe/et&mliﬂmﬂltw@ WibRteen
itable liqui ater). Hence, t sent inventio o rela
R A e B s R R e it 2 pr
ém¥s 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
k@adonal composition 25 preferably contains between 10 and 30 en%

lipigadivvaanal AendidbrpSanieiR2Rdd Datwasnie 1N (& 28% mixture of
%%r({) 85‘3’ 912%?&1(%%?)50% %&égrcggggggdeg&%g% ?/g{)]p 'E:%pigle ()eor<]it,ssuch as baby
food and clinical food. Such food preferably comprises lipid, protein and carbohydrate
and is preferably administered in liquid form. The term “liquid food” as used in the
present invention includes dry food {(e.g. powders) which are. accompanied with
instructions as to admix said dry food mixture with a suitable liquid (e.g. water).

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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the relative amount each constituent contributes to the total caloric value
of the preparation). 30 Such food preferably is in liquid form and has a
limited viscosity. It was found that the foods containing the acid
WRHEaEERRAdes, optionally combined with the neutral WO 200GF099887000750
PCTINL2004/000750 19 oligosaccharides, provides a liquid nutrition with
sufficiently low viscosity so it can be applied as e.qg. liquid baby foods and
quuid clinical food which can be fed through a tube or a straw, while
arnrn Iow vi§ osrty referred me t, the resent
Oﬁags&hon rg‘(}rfgoasrltlﬁ% 'IEias pr%1 e“rgb*y% I’éWsig'Os ?n’lgggn be
mphediapnmhabigl baipfosdts mﬁmum@@nmmmwmze feR He@igh a tube
shearale QhH0%AlinOfe YYRE PRUSHAN ST BAURERS ki &%ﬁ@ntmhe present

present document, this refers to the physical parameter whi

ERITBOHR BRCAYTGAE thHiame iRy ﬁ%%%ﬁoamfrr@h}réé&w n?d() 1saPas, more

Q@lefmgaeewwrman@mnmq)ﬁﬁiamemezs%Baﬂeed gwﬁré/otsmbs at
conrciﬁgape (6,cm 2 d acr lic co r‘%c?ﬁ nd the ap between plate and

RVt (8 (AP ARIR S R RS t&%ﬂeﬁa*art dgergsisy the
ﬁhyﬁdaltpaﬂﬁﬁb&ﬂwmaﬂrsmﬁim&’aefﬁfahymegefantevhmdaeﬁwdused The
YROSIERIe NG SLRISANALIEES O R CT HOMUE 0B seome
consis |ng 0 alm OI| CO ower Oll, sunf ower 0I|g COI’I’%ry
wikbfceanistal @Enaanéﬁle@rﬂnﬂrg wh@masdéhﬁﬁmwa@s phly zidgdanetry is

addgdd i&r? AS5lEe0chRGRIRIGHS kﬁ&?ﬂ&é%&ﬁ%&ﬂ%‘@@ﬂ%&ﬂ?@ Yonds.

preferably selected from the group of non-human animal proteins
as milk proteins, meat proteins and egg proteins), vegetable proteins

{56eR By S8YCRINEAIRIAY RRAIBIONRID v EERBIOIRIN BRI e SRSdlbted
acids and mixtures thereof. Cow milk proteins sych as casein and
By S QRRC O SHF R A r BRER OSGRECHb  RUgE . sontiowes of,
cautbollydaatdanoiyabéd RditiedstoAthinalthitscmmab fasnaili. fitprefgralaty be added if
Qggﬁ@ges 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,
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 proteins such as casein and whey proteins
are particularly preferred.

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 nufritional 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 lquid foods. It was found that stool

problems may be reduced by administering the present oligosaccharides in liquid food
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25 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
V8 eRahoea) is a major problem in many babies and ill BEGBEcteo#0750
receive liquid foods. It was found that stool 30 problems may be reduced

by administering the present oligosac@farides in liquid food WO

2005/039597 PCT/NL2004/000750 20 which have an osmolality between

500 O 100 and 4 m/k
PR A S B ST 0 AR el v 10

andei¥eméiva/lemloric density, however still provides sufficient calories to

eeH N e HRIGELE GPAe RS mpditticiera PR PRIV B £ RIS gx?@)%gysswe

between 0.1 and 2.5 kcal/ml, éven more preferably a caloric density of

RSBy ek S RIC Yl PRSI IMoCRIieS fofeetbis &Waqsieeaeme the
Q@ﬁ@@%ﬁ@@l@ﬂ’ﬂabgzaﬁi‘samtw@ﬂﬂﬂbﬁﬁ@pheﬁv&hlma%&%@fmﬁmsém more
inf re rises lip and carbohydrate and is
Bfga%?rﬁ S?mlms%‘?é :ﬁ%ﬁ o@r%aﬁpﬁerm Iflgwd food" as used in

the present invention mcludes dry food (e.g. powders) which are

agEaMpAied with instructions as to admix said dry food mixture with a
suitable Tiquid (e.g. water). 15 Hence, the present invention also relates to

dh Wﬁarﬁ%ﬁﬁ% Wﬁ.@rﬁﬁﬁefémmy%p??@eée bstifams iy ampkasdor infant
|iBtﬁm@@M@ﬁ%§aﬁﬂﬂ>ﬁQu%ﬁth@wgboBﬁim%§fﬁﬂé %E’&e?ﬁ z@ig%)arboh drate and is
car drate an se om ation o Qsaccnariaes an

E R G mHRTEIL D Rt e M GO 0 S fogopresent
a?xmtlﬁﬂma ﬂ%ﬂdﬂddﬁ}%ﬁ{a 6 rand<ts wh%hramtemcmmhheﬂmaﬁm%@mmﬁs to

Hn{‘i;?@e[%a B g AT e el Bﬁﬁﬁ}{) g %”tage and represents
e relative-amount each constituent contributés to the total caloric value
of the preparation). Preferably a combination of vegetable lipids and at

leestOnR Pilsaleaiechiiamiiadiey b sRnsstingaldisty RibRpReMAYohprises

contalnln vegGetabIe algae or bacterial oil is used.
between 0 en% ' lipid, beiween 5 and 40 en% protein, between 15 and 90 en%

carbohydrate and the present combination of oligosaccharides and LC-PUFA’s.
Preferably the present infant formula contains between 30 and 60 en% lipid, between 6
and 15 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).

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 aod 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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25 The proteins used in the nutritional preparation are preferably selected
from the group of non-human animal proteins (such as milk proteins,

meatﬂﬁ)roteins and egg proteins), vegetable proteins (such as so%/ﬁﬁ)rotein,
WA 8?8?3?3 rice protein, and pea protein), free amino acidS GhG12004/600750
mixtures thereof. Cow milk derived nitrogen source, particularly cow 30

milk protein proteins such as casein a?d whey proteins are particularly
preferred. WO 2005/039597 PCT/NL2004/000750 21 A source of

d&&?ﬂ%%ﬁ@fé&%ﬂﬁr@atg)%&r% added fdhenui ﬂﬁﬁﬁ!éﬁéﬂﬂ#ﬂ?‘uﬁ It preferably

preferably provides about 40% to about 80% of the energy of the

RIS AR O %itTerrbRHY S0 AhIERsTsFEE 6f) LarBuitiftark sompasision. Any

usedb ol RuarBRID SHSISRINACIAsE Bl usasefofrueionte GatisY UREHIdsucose,
d maltodextrins, (?I mix{}urg& tcpegte*gf. o) @ccoa(ljrinsqt%o a Particularly

%fé??%’ Embodimen S the pnrlesgn?ﬁn antTormula conaine 7 to 12 energy

% protein; 40 to 55 energy % carbohydrates; and 35 to 50 energy % fat.

ARl EOD Q%J}ifaﬁﬁl[a%giéfw&ﬁye&%&mé&{?ﬁ% Ré@&??&f&ﬁ?f@é!ﬁﬁﬂ{ Contains 7

reaction in an infant, the protein of the infant formula is{frefera y

Seld2rerpmy e treteis 9 EondistrigiofrathobydrEsamtiR Do eresy % fat. As
hyielr ebygstiGaaa paFRUMEHMYASEADMN R DO tRIN) cy @aCiABISI RARIT AN MO tnfant,
amino acids. T%Eeu e of these protei s%{rthei reduced the allergic . .

P B R ORI o S e e RS KRB0 i opisting of
sy dialpdednmilkliprotim ) dg abytpdy zdbgeseibl emhiyrimbmydoahiyspthizing ceiyeable
liguid.fo t 0 that. st di .
DA RRGoF MARCUAC he B R A i RS MBI e atergic
vibaetiora ok thhib@atolality between 50 and 500 mOsm/kg, more preferably

between 100 and 400 mOsm/kg. 20 In a particularly preferred
embodiment, the present invention alsq provides fl composition. which is

DA FAFP LSS 618y DK i ORE-p R R RREHSE! FRILRENHUTEah R Jaior
higsblaimridarisy whttbinathsakdneimahquilkioodth in fasdtiond by andipaibiemare.g.

S&E&r%%%?'m%?%eereduced by adnrinistering the present oligosaccharides in liquid food
which have an osmolality between 50 and 500 mOsm/kg, more preferably between 100
and 400 mOsm/kg.

In a particularly preferred embodiment, the present invention also provides a composition
which is particularly suitable for use in the present method. This composition has a high
similarity with natural human milk, 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 liguid 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]nuglucosé comprising B-linked
saccharides; wherein n is an integer between 1 and 60, i.c. 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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the composition is particularly suitable as an infant formula. The present
composition contains fat, carbohydrate, protein; and between 0.5 and 1

ram soluble indigestible 25 oligosaccharides per 100 ml quuidé:)roduct,
%r%?é"r]gﬁﬂ?%%tween 0.7 and 0.9 gram/100 ml. Furthermore th& CT/NL.2004/000750
composition contains, per 100 ml liquid product, between 0.4 and 0.7
gram transgalactooligosaccharides (ir?tﬂgestible [galactose],; glucose
comprising (3-linked saccharides; wherein n is an integer between 1 and

QORI 23The Pr&ent liQld RodREetRABY B I IBRIREH Y 2 cdnthuRy Grom a
7, 8,.9, or 10); and between, 0.Q an%O.lgEamt? 0 inulin (indigestible
PO AR RS e ARS AR P B RERRLPECETARY St s ha S gsedenteqnd has

thscthaaamitsicsanditetived hdedd Bndetidigrenwasid aligbsd@oehabigeseddsin the

%?eﬁl%%ﬁ%igyc%b%g% (039597 PCT(NL2004/000750 22 in Figure 2. The
present liquid product can be suitably prepared by a consumer from a

powdered product. The present liquid product preferably contains the
ogredientsand has the characteristics as described herein above and
below and. can be favorably used in the methods described herein. 5

Sy B ataRd it S AT SIROS RERATTHE i p RIFSFRb P IReRSHiSE Aeqprgling to
fieseninciompositiemantordiogiiog he wventiseitrbly anesdihg)aeedi more
0.1.wt.% ferabl ing 0.2 wt. %, f | [ 5

0l SR S0 O4 L R O IEES o

thiphdeygreishtiob the anpuxisisan.Aldtnygh theadainisistianod ofrotdesidibrableunts
Mghptsaholigasanahgsidesiyilgenamly natisaghio Ypdesiable sidepresent

effects, the present composition preferably has an oligosaccharide

COMRITEN SF S, I5 b R B erer sl SaRSGRY PRIRFOA b Y TormiB e preferably
pegferabhyiye ovbnvwkQpretaabhe tatastralvaligosaccharide is preferably
included in the present composition according to the invention in an

amount exceeding 0.1 wt.%, preferably exceeding 0.2 wt.%, more

Pieferabll okgesrdiigrBl iwntdfeamhevindedria thefpretbiy exoeedling hvenfding

RaRA A6 SRR dROMR etlehilleCPRRASHRRANI B IG: 0.2 we.%, more

administration of considerable amounts
preferably exceeding 0.5 wt.% and even more preferably exceeding 1 wt.% based on the

total dry weight of the composition. Although the administration of considerable amounts
of oligosaccharides will generally not lead to undesirable side effects, the present
composition preferably has an oligosaccharide content below 20 wt.%, more preferably

below 10 wt.% cven more preferably below 5 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 andfor
prevention of infection, said method comprising orally adwministering 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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of oligosaccharides will generally not lead to undesirable side effects, the
present 20 composition preferably has an oligosaccharide content below
20 wt.%, more preferably below 10 wt.% even more preferably below 5

WP AOHEBresent composition was found to synergistically stihlitadgoo7se

immune system. Hence, the present compaosition can be suitably used in
a method for the treatment and/or 253revention of infection, said method
comprising orally administering to a human, preferably an infant, the

emgﬁmgsﬁ%gaéxﬁ&aw g Lhe IMLNG.AYPIeT Ang ,ﬁxmﬁ as described

promoting a healthy intestinal flora, thé present composition also has a
ghevemic anti- infective effect. Hence, the present acid oligosaccharides,
preferably combined with the present neutral oligosaccharides can be

dvantageously used for the treatment apd/or 30 prevention of infestinal
e M o ;

FERHS PATBR P BT RFR & B HRATH A 3 M IBRS et
208 oDy dac®rNb. pAGidI0RANE0 p28eals odisneot e been subjected to

: . _ | X . . bed
R Al B Bl S A AR U RGRIRTH e
ieponehpbashos sapeets bhapmamh inFeicaaneBidan pasieddeniesecpmimtef
thaleaidRERAEhRSARIeRIRh IOnehaBRInAERYs ATl Ma R iBRSRId

Eﬁtients that are cachectic (as typically occurs in the termijnal phase of

AR PR T AR R P BB H R RSP 9Bt e el preacerides.

tHespraebideti])sdidosaethadie tnppsistat theoeidedab sk nidijation ohthetional

resent acid ali chari ferably in gombination with the present
%e%%r%l}iﬂ%é%gglﬁgﬁﬁgsﬁ%%l%%%ﬁ&g% S"émﬁ’% @rl:?s%ac%haride is
preferably provided to these subjects in a nutritional matrix, i.e. a
composition comprising fags(igingnd carbohydrate. EXAMPLES
Example 1:'15 Experimental setup The effect of diets comprising acid

arides, optionally combined with neutral

Experimental setup z

The effect of diets comprising acid oligosaccharides, optionally combined with neutral
oligosaccharides were tested on the delayed-type hypersensitivity (DTH) response, which
is a parameter for Thl immunological response and is determined by measuring the

increase in ear swelling after local antigen challenge.

Acid oligosaccharides (AcOl) used, with an average DP between 2 and 10, were obtained
by the method described in WO 02/42484 (see example 1) . Diets containing 1 wt.%, 2.5
wt.%, 5 wt.% and 10% wt.% AcOl based on total weight of the diet were tested. Neutral
oligosaccharide mixture (GF) containing galactooligosacchatides (GOS) (Vivinal-GOS™
(Borculo Domo Ingredients, Netherlands) and fructooligosaccharides (FOS8) (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 AcQl) was tested in a diet

containing 1 wt.% GF and 1 wt.% AcOl based on total weight of the diet.
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oligosaccharides were tested on the delayed-type hypersensitivity (DTH)
response, which is a parameter for Thi immunological response and is
determined by measuring the 20 increase in ear swelling after local

WHGAEW I Tenge. Acid oligosaccharides (AcOl) used, with aX @V/&ge4 {9750
between 2 and 10, were obtained by the method described in WO

02/42484 (see example 1) . Diets con?dining 1 wt.%, 2.5 wt.%, 5 wt.%

and 10% wt.% AcOIl based on total weight of the diet were tested. Neutral
B T NS At yaluesof

theBBmACSARE AR TRRARLOTRDISY ErONRIRAEPRTS T (o5 ZHUATTEsRirnB Eigiennirol diet

welUseRgtsacweightyatio 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
%%%Q%‘}iz%n z%fsacid and neutral oligosaccharides (GF and AcOl) was
estedin'a éilef 30 containing 1 wt.% GF and 1 wt.% AcOI based on total

Vrsighs, 6f weeksiold WG BIG0Si03 G591 BFNl2@0a 0 000 tNetheiddads were

g&ﬁfﬁ&%@%@ps RiBeES 1@@&\(@1{&%&%{@46@%@%@% g}ﬁef@ﬁt%@a\ﬂﬂhﬁépm

of the oligosaccharide supplemented group comparedto the group .
FEREV Y tRePRBTRIDIBIEIE (IFEABIR 6REBEehEEPERTeS)e AN N gltpatsomi-
Fyamalr, GisveekeselttC BT Naviise tHarlan NadedasdiRy NEREERRS. Control
etherlands) were,. group-housed under a regular 12 light/dark
G T A R R S S S R omene anc
HegigyefcbatSHd ppsfiThdianifoalodests grvelissengaeyththiztieydiaisification

e T o e

syeplamsntethidistt Weakthagedt tRlEIN IR pilicRdensictehahsdasnteotestlel the
Sl 12'0&11;9{& s‘i%&gj%@ti@a?@@ﬁ bpr:l@er_rgmwg%?&pmﬁl r?&?&%ﬁi’é@' o the
utritio . - Igosggcnariae supp ente lets were
AR ek e R, PR EE BT L ORBRRES e
sk'n_bssimderkgm;&w Matheipymhteab mhgél@ﬁietal“hamﬂbwmm fiar teendbmal
81@9 %33&%'91? 'g&%s%ﬂcﬂ %@%Q@@%&Eﬁtﬁ%‘%ﬁ%&@%ﬂ%ﬂ@tﬁw%), sucrose

components were
{10%) and cellulose (5%).

Vaccination protocol

Vaccinations were started after a period of two to four weeks of adaptation to the new
housing and diets. At day 0, a blood sample was collected prior to vaccination. At day 1,
the first vaccination was administered subcutaneously. After three weeks, a blood sample
was collected (day 21) and a booster vaccination was given (day 22). Nine days after
booster injection (day 31), basal ear thickness was measured with a Digimatic outside
micrometer (Mitutoyo, Veenendaal, the Netherlands) and a delayed-type hypersensitivity
(DTH) response was 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-vive restimulations.
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substituted respective to their normal ratio in the diet. The carbohydrates

in the normal diet consist of cornstarch (40% of total weight), dextrinized
nstarch (13.2%), sucrose (10%) and cellulose (5%). 20 Vaccination

\%?(); (‘)?é%[wg%%:inations were started after a period of two to fouF Wédkgt/000750

adaptation to the new housing and diets. At day O, a blood sample was

collected prior to vaccination. At day 17-the first vaccination was

administered subcutaneously. After three weeks, a blood sample was

éﬂi&e&ﬂe};diﬁdﬁqnﬁ]@oaﬁe@i hﬁ@ﬂ@gvﬂ%nm%kfmﬁﬁb@ﬂiéﬁ%&%ﬁ\ﬂrﬁl mix of
Aaft ogstekinjection. (da asal eay. thickness was
SIS B AT TS e, o
thetheeandanids) antiaca selitinadnype Hy ¥t sdinsiowiof DT 2RSS (Solvay
WhS-HHEEEERRY WSH Nt ARG RRHERRIE. GRtasuianeauslinthe. o e
mouse, ear pinnae. 24 h therafter (day 32), the DTH response Was ’
(PR > 5 bhsab dnspresaiinimel s dite TRt i flrerr s siesifive d.

Bptaba DEMIeisohatehandvieparei s fonay-Yive eaksaulalitnge W Qoth ears
%gg%?ﬁﬁ)%%eﬁ;cgm L2004/000750 25 The vaccinations consisted of a
100 pl1.e. mtra%u‘taneous) injection of a 1:1 mix of antigen solution and

Stimune adjuvant (Specol, Cedi-diagnostics By, Lelystad, the
K&t EtiHes). The antigen solution was a 1:100 dilution of Influvac

3p0a6903 (FelvayoRbarmageslicalediteesh e NGRS 208k LR SBecton

fluvac is a trivalent prqtein vaccine, 5 containing 3x30 jig/ml .
e PR TP R TN o 15 Prinutes incubation
s pensiipmivehiey evig. mjeste thedhin? Syghdialysedonftyacin beil eafsied
Clsloferel e lenocytes were isalated from the
gg@é%g%g%ﬁg%irlﬁeg-‘mesh %%%%#a%%e&ﬁ%@c §n Sll%%?%ooﬁl, Ere B GHE e set
Be i - Rugslabebeed dnflayecips adtiyrunifisksvoutsatiohinodsieel! culture

Ak washinBowithper Ware TRe il iRenP SRSl EALr SENSTINGR) COUMED RS

C Iterg unter Bgckman Coulter, the Netherlands% and kept on ice.
Uit aa V\% e{f lutamine (Invitrogen, Merelbeke, Belgium) with 10% fetal calf

serum (FCS).  Cultures were incubated for 5 days at 37°C at 5% CO,. Thereafter
supernatants were harvested and frozen at -80°C until analysis. Cell proliferation was
measured in parallel cultures by *H-thymidine incorporation, which was added to the
cultures for the last 18 hours at 0.4 pCu/well. After 5 days, the cells were harvested using
a Filiermate harvester (Perkin Elmer, Zaventem, 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, -2, 15, 0~
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.
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up using 0.1 pg/ml dialysed Influvac as a stimulus. Cells were seeded in
96-well culture 15 plates at 1*106 cells per well. The culture medium
c%nzsi%%gjggg RPMI-1640 with HEPES buffer and 2 mM L-GlutaminIeJ20 /000750
‘anw rogen, K/Ierelbeke, Belgium) with 10% fetal calf serum (ﬁ’&%@“ 04/
Cultures were incubated for 5 days at 37C at 5% CO2. Thereafter
supernatants were harvested and frozen at -80C until analysis. Cell
proliferation was measured in parallel cultures by 3H-thymidine
iReBsbration, which was added to the 20 cultures for the last 18 hours at

Gdmipyril LliLsIRSRYSRILE!IS were harvested using a Filtermate
il\%/]%(r?vester (Perkin Elmer, Zaventem, Belgium) and counted on a

BB TanRBRISOtREHE EIhér aveRetRd Betitiry M aulocastivetatistically
dipgdfjcarn Snoreas inatcITH fipeHeePaiowalk aNthiBAGRHME BRI WE. Table

( re recorded as easure for proliferation speed. 25 Cytokines
e O O B0 T e eins DL el dovolades i
the pEsREEtlogamma were measured using the Bio-Plex system with a
custom mixed headset for the cytokines mentioned (Bio-Rad,

Veenendaal, the Netherlands). Cytokines were measured according to

the manufacturer's specifircr 1IL-4 was measured by 30 ELISA using

e Bhaidvungaaccatidd maiee brkiEdRaH g PICKinson, Erembodegem,

Béigiura))according the manufagiger's specifications. WO 2005/039597

PCT/NL2004/000750 26 Resultg®TH response acid oligosaccharides

e diets containing dosages df 13g#.%, 2.5 wt.% and 5 Wt % AgOl

duced a statistically significapt#tierease in the DTH responsg,jshowing

& udietdeperitientindiffasaded,0apfeb datddie observed effect is
indicative for the advantageous use of acid oligosaccharides in the

present method. TABLE 1 Wt.% acid oliosaccharides in diet DTH res onse
S}TH response acid and neutral oligosaccharides

The combination of 1 wt.% GF and 1 wt.% AcOl induce a statistically significant
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
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) 1060

1 wt% GF 132%

1 wt.% AcOl 122

2.5 wt% GF 120

2.5 wt.% AcOl 136*

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

* indicates significantly different (P<0,03) from control
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0 controle) 100 1 122 2.5 136* 5 140* * indicates significantly different
(P<0,05) from control 10 DTH response acid and neutral oligosaccharides
The combination of 1 wt.% GF and i wt.% AcOl induce a statistically
HHAMSAN S Herease in the DTH (see Table 2). As the effect is BigNieaRt(e0750
higher than the DTH responses from diets containing the acid or neutral
oligosaccharides alone, these results 35 are indicative for the synergistic
effect provided by the administration of acid and neutral oligosaccharides.

p&sj%r | B bpethe-arlvaiageous use of a
comblna ion o?ﬁ fodh Sﬁ&!&’ g

and neutral oli saccharldes in the present method.

Papinsatignef &F@%&ﬂ%@éﬂ’ FEiddigospcotagdedii s
Wb %{@Jﬁdawu%&ﬁ@e%& a&m&m& xgam ﬁwﬂf%a&&@x%* (dec

t.% wit. 0/ 01.159* 20 * indicates signi flcantl erent
(Bl 0L B PN Bthronte B B OO BOSY e
ssﬂlgoshccpwmwatﬂbn peswitintijodaccharides Administration of diets
containing 2.5 wt% and 5 wt.% acid oligosaccharides (AcOl) induced a

significant lowering effect on the influvac specific proliferation ex vivo (see

Table 3). The observed effect is indicative for the advanta[geous use of
éig@vac specific proliferation of a combination of acid and neutral oligosaccharides

Administration of a combination of 1 wt.% GF and 1 wt.% AcOl induced significant
lowering effects on the antigen specific proliferation (see Table 3). As the effect is
significantly improved over the DTH responses from diets containing the acid or neufral
oligosaccharides alone, these results are indicative for the synergistic effect provided by
the administration of acid and neutral oligosaccharides. The observed effect is indicative
for the advaﬁtageous use of a combination of acid and neutral oligosaccharides in the
present method. Reduced proliferation is indicative for the reduction of 'Th2 response,
and the Th1/Th2 balancing effect of the present method.

TABLE 3

Wt.% oligosaccharides 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.% AcQOl 50*

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

Thi1/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 resolted in a decrease in the Th2-related cytokines H.-4 , TL-5 and
IL.-10, while the Thl-related cytokines II-2 was increased and IFN-y was not
significantly lowered (see Table 4). These results are indicative for the Th1/Th2
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5 oligosaccharides in the present method. Influvac specific proliferation of

a combination of acid and neutral oligosaccharides Administration of a
combination of | wt.% GF and 1 wt.% AcOl induced significant 10
IDWeitRY*Ereets on the antigen specific proliferation (see Tabld”8 ¥/ HaqpH000750
effect is significantly improved over the DTH responses from diets

containing the acid or neutral oligosac¥harides alone, these results are
indicative for the synergistic effect provided by the administration of acid

apshReHy atrlivgsaggharides. Ahaalarr vefafiestis ind ig@%?aggﬁuﬁ_\%e of acid
Igosaccnari

advantageous use of a combination of acid and neutral o es

iRliesasshsEdenin bt Seesr oieladrbifie fRfiCRG s TRjBEHY @fdlomarevention of

redegiio R ah THLFREPRRSEN 1aREHRRH hl/Th2 balancing effect of the
present method. TABLE 3 Wt.% oligosaccharides in diet Influvac s ecific

proliferation (%) 0 (control) 100 1 wt% GF 100 1 wt.% AcOIl 92 2.5 wt.%
LBDIB L bbant & Be®ivb 4 ofilavtidfieidrmindb iranvAae@l o6 deinditates
S] gi icapsly.different (P<0,05) from control 20 Thi/Th2 balance: Cytokine
profiles after administration of acid oligosaccharides Cytokine profiles

Vieranied daremniivih adpinivertop afmeamsiorting sifluvadesgdcmne 1 wt.% AcOl

spiRNeEYies deatasa A Be JaNIRI.A% RASERSIE Eiative.ie YRlYeSafilbehe Thi-
vaccinated contral gtroup (é% receiving no oligosaccharides). Compared

ettt GrolRss Usi B ISR AW St G5ndeiPedutigTin, data are
deesense 48 fep-ditdsataitt-cpokinasdt tk Yadoinmed okt Wil 1R, receiving

Thl-related cytoki L-2 was, increased and IFN- t_sjgnifica
b TR e AR e B0 Gt e e of
2008/38859 PPLIINIDZ0GARD Ok EBaccharides and indicative for the advantageous

use of acid oligosaccharides in the present method, e.g. for the treatment and/or

prevention of diseases with relatively low Thl immunity. Particularly the IL-4/IFN ratio
reflects the Th2/Thl balance. In other words, a lower ratio is indicative for stimulation of
Th! and/or inhibition of Th2, and in any case indicative for the Th1-Th2 balancing effect

of the present oligosaccharides.

TABLE 4
Wt.% oligosaccharides in diet cytokine
IFN-y {12 IL10 L4 L5 ILA/MFN-y
(%) (%) (%) (%) (%) ratio
0 (conirol) 100 100 100 100 100 100
1 wt.% AcOl 100 196* 170 83 72 85
2.5 wt.% AcOl 75 116 58+ 55 66 75
5 wt.% AcOl 69 161* 44* 33% 56* 51%
1wt.% GFand 1 wit.% AcOl |93 123 45% 44% 55* A5*

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




28 balancing effect of acid oligosaccharides and indicative for the

advantageous use of acid oligosaccharides in the present method, e.g.

for the treatment and/or prevention of diseases with relatively low Thl

immunity. 5 7h1/ h2 balance: Cytokine profiles after administration of acid

and neutral oligosaccharides Comparedfo controls, administration of a
combination of 1 wt.% GT and 1 wt.% AcOl resulted in a decrease in the
Th2-related cytokines IL-4, IL-S and IL=1@\Rile the Thi- related cytokines

IL-2 and IFN-y were not lowered (see Table 4, wherein data are 10

presented as percentage relative to values of the vaccinated control group

(i.el rageivirigadio oligosacehtiides)) nthese desuisdteidadigathee dRntieture of a
Thl/Th2 ba%lancfing effect % a, pombirtlatio of acid-tand r;eutral ) lated
oligOSHENATAES aRd IRdicative Tor the AdvArEgediy G gayne system relate
oligbsadeharidesimtienbresent method, e.g. for the treatment and/or

prevention of dj s.with.r lﬁa'v I %i nity. Particularly the -
IL-4/IFN ratio ?5%2%2@?% o élﬁ'%)l{‘é%\llégc O et %&ga“?g%évvé’?ernatluom 250
is indicative forstintalpror st IPh predippighivigendof Th2, and in any case
indicative_for thg.Tilythg RAARCAG KLaeh LG PRERN olicosaccharide is selected

oligosaccharides. TABLE 4 Wt.% oli osaccharidesin diet c tokine IFN-y
1L2 IL 10 104 ESMBAENY Wa)siskngon) [6y40s) Fask b sesnasyidoondgestivle

100 100 100 1Q@@:xdkivd; %aIAa6diLOIA0T 48 83 ARi8R; Zahs WA AT A& harides),
116 58* 55 66 75 5 wt.% Ac?A 69 161* 44* 33* 56* 51* 1 wt.% GF and 1

Wt.% AcOl 93 T2 IBIRFBEV T+ 5 npfligaraec g imcaliy Uisspshparides.

(P<0,05) from comitobiZ2saccharides, fucooligosaccharides and mixtures thereof.

2. Use according to claim [, 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.



CLAIMS 1. Use of acid oligosaccharide and neutral oligosaccharide in the
manufacture of a composition for use in the treatment and/or prevention
of an immune system related disorder in a mammal, wherein: - the acid
oligosaccharide has a degree of polymerization between 1 and 250 and
are prepared from pectin or alginate; adfl - the neutral oligosaccharides

wherein the neutral oligosaccharide is selected from the group consisting
of fetaRsOIRESD ilFiBaecHHita hintngaEtivTes gahisliAgd disorder is selected

galacieoligapaeshiadidess inaudingdranagalactepligosasehariges) and allergy

ﬁ%(lg%oligosaccharldes, arabinooligosaccharides, glucooligosaccharides,

nooligosaccharides, fucooligosaccharides and mixtures thereof. 2.

Use according to claim 1, wherein the immune system related disorder is

aeleﬁted from the roup ¢ (%nlslstln% fau lmmune dis rdersd eredl%gi
IC

ccorging to 4] e claims. wierein the acl 05aC
or cond itional iirduce |mmunopcfe e suﬁpor?f%r vaccma er

Typeriscatelgy Typednialbrgpitypsl @and allergy Type 4.30 3. Use
according to claim 1, wherein the immune system related disorder is

selected from the group consisting of allergy Type 1, allergy Type 2,
alleldse Ryp Brarid dnergy Wigsaimthe @@@%é@érm@&éeé@@;wérf@@#w%p

rRcRding &1%1&%{1){}/&%9'&I@,eg%ﬁlré?ﬂgpﬁgcgaﬂﬁﬁn1%%19”&%0%é%?&
one terminal uronic acid unit. 5. Use accordlng to claim 4, wherein the

OrOHIETRIE A5 ?&’%@F@Et@é‘jf%iﬂrﬁﬁﬁoﬁl‘%ﬁdcon5|stlng of galacturonic acid,

glucuronlc acid, guluronic acid, iduronic acid, mannuronic acid, riburonic
nd altu onic a aim 1, wherein the neutral

d
oo AR SEL AT BROE SURGRHEFORe - elected i he

gadaptonigusaceheridey dhigotactigosic chatidé andccharide and
%%H&%EJ&C})%QH%O sacch aride. 7. Use according to any one of the preceding
aims, wherem the composmon

7. Use according to any one of the preceding claims, wherein the composition
comprises two chemically distinet neutral oligosaccharides, one selected from the
group consisting of galactose based neutral oligosaccharide and one selected from the

group of fructose and/or giucose based oligosaccharide.

8. Use according to claim 7, wherein the composition comprises fructooligosaccharide

and at least one selected from transgalactooligosaccharride and galactooligosaccharide.

9. Use according to any one of the preceding ciaims, wherein the composition is suitable

for enteral administration.

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

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



comprises two chemically distinct neutral oligosaccharides, one selected
from the group consisting of galactose based neutral oligosaccharide and
one selected from the group of fructose and/or glucose based
oligosaccharide. 8. Use according to claim 7, wherein the composition
comprises fructooligosaccharide and afleast one selected from
transgalaetooligosaccharride and galactooligosaccharide. 9. Use
according to any one of the preceding claims, wherein the composition is
suitable for enteral administration. 10. Use according to any of the
preceding claims, wherein the composition is suitable for being
administered to a human in the age of 0-1 year. 31 1 |.Use of acid

oI| osaccharide and neutral oll%r?sacchande in the manufacture of a
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system related disorder in a mammal.



