| IMMUNEVIODULATING OLIGOSACCHARIDES FIELD OF litt INVENTION The present invention
relates to a method for the treatment and/or prevention of immune 5 diseases, said method comprising
the administration of oligosaccharides. BACKGROUND OF THE INVENTION The immune system has
different possible ways of reacting to an antigen. A decisive step for the type of immune response is
the stimulation of different 1-cell subpopulations. So 10 called Thl cells predominantly produce
cytokines, which stimulate a cellular immune responseg (LFN-y, IL-12, IL-2). In contrast, Th2 cells
predominantly produce IL-4, 1L-5 and 11.-10. These cytokines boost an IgE-mediated alley* reaction

and inflammation and are thought as well to be involy é%ﬁga ég@g&%ﬁhferatlon differentiation,
maintenance and survival of enBYREPRTIMD vk stain), 15 which can

result in eosinophilia Eosinophilia is a hallmark of many Th2 mediated diseases, such as asthma,

allergy, and atopic dermatitis. and Th2- r%ﬁﬂ}%%mmmsncally and the Th11112
responses are under normal physiological circtunstances in a well-controlled balance. Neither the Th |

nor the Th2 respcisasssentdiseifiin tiskswroacind %%%WBWBP’FHPWW%
responses play a ZQ.1Qle i PhiSHSsRansiRie: agieakepaddons. 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 scler05|s Crohn's disease, Pemphigus
vulgaris, autoimmune thrombocytopM&ﬁmﬁNM ISERARETREABIytic anemia. An excessive Th

2 response Ieads,fgf‘extrqlr&e 2 o |th%g§8§gﬁglg@ﬁwt§, M%ﬁggﬁoy@@g%eggbto any

immunological reaction, e.g gles and related dlseases [% S atg,pﬁéjl ermatitis, asthma,

occupational asthf?rat,hm@a}fé@?‘{‘@ GBORTE iR RRREARPSREr nut
allergies, lupipe aligrsyrmallesgicobioitimiey. pﬁ:mmuemymltmw)wwaktsmué@dlerggﬁa}ad wtiemforms of

hypersensitivity Illissgg/nss'gemlc anagqia'ﬂ %9 aleImS Wrcﬁ]s predominantly produce IL-4, TL-5
and IL~10. These cytokines boost an IgE-mediated allergic reaction and inflammation and

are though'} as well © ba involved with recruitment, proliferation, differentiation,

‘maintenance and survival of eosinophils (i.e., leukocytes that accept an eosin stain),

15  which can result in eosinophilia. Bosinophiia is a ballmark of many Th2 mediated

| diseases, such as asthma, allergy, and aﬁo;;ic dex;natiﬁs. Thi- and Th2-related cytokines

act antapomisticaliy snd the ThlU/Th2 responses are mdar normal physiclogical

circomstances in a well-controlled balance. Neither the Th 1 nmor the Th2 response
provails. ¥ in disbalance, the dominance of one of Thl or Th2 jmmune responses play 2

20  rolein or is responsible for several pathological condifions.

An excessive Th 1 immune response eventually can lead o antoiramunity, the breakdown
of material of the individuels own body, e.g. insulin dependent diabetes meflitme, multiple
sclerosis, Crohn’s disease, Pemphigus vulgaris, autoimmune thromboeytopenic purpura,

‘25 sutoimmune bemolytic 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 relaied diseases
such 2s atopic dermatitis, asthma, occupational asthma, food allergy (e.g. cows milk
30  allergy, appie allergy, peanut and other nut allergies, lupine allergy), allergic tinits (s.g.



A relative shift towards an increased Th 2 response and/or reduced ml response is found under
circumstances of stress of any sort, which consequently results in a bias towards a 5 Tti 2 response.
Such relative shift is for example observed in immunosenescence, cancer patients, chronic infections,
an overload of exercise, social conflicts or high work loads, exposure to toxic components or radiation
and metabolic stress leading to malnutrition, cachexia or malnutrition caused by anorexia. Ganeway
(2001) Immunobiolog 5th edition, Garland publishing ISBN 0-8153-3642-x; Roitt et al (2001)
Immunology 6th 10 edition, Harcourt publishing Iimite&, ISBN-0-7234-31892). Bifidogenic effects are
held responsible for e.g. reduction and/or prevention of bacterial infection. his known that
oligosacchaddespeterditiptay) bifighogainic aftestsanibofteid Rigesecehpiidesdiaue bresydrgsribed to
have advantageous gf ects, \QI%%M 484 describes esterified pectin hydrolysates for the treatment of
infection and/or tﬁneﬂppl}évenﬁ%n of adhegions of harmful substances to eukaryodc cells. DE 4223613
describes a procégslitretshifs iopardtiomintuesea (i dteasparsh ithdédofrsdnprelctint ksposb itdmeels through
anaerobic fermeniation: u3ingf4 Pesia o8¢ sty RienAlgRraPbatsed it the.204pedical

treatment of heavy metal intoxication. Also combinations of acid- arid neutral oligosaccharides have

been describid. EP>Ta0882 el crBEEes HILSibE CROmis Shtroree dpipmasmgsensscence, cancer

transgalactooligogsieshiatities ifiinias griealasirmiexarits igaspeaitasie eshidSHRa7REL describes a

combination of 25 sialyated oligosaccharide (disialolacto-N-tetraose) and, galamooligosaccharides, for
S O?XQOSLX'CED?GXILQ COIDéIE[{IeI%thSVI?FI"ﬁ,]OL?agﬁ ancima (ch saegs e&&ﬁ’ o ng%ﬁ

the prophylaxi ymptoms conn e adhesion of organisms sSuéh a 72 WO

01/60378 descriteshenizenaslonivitontcratedibyastreiydiahpsee (3001 nButratatigogastharides for the
prevention of adhasign afpaRRaRNSiR eRiRalisl sudaces. Rintani [90YRGAARAINID lipid, protein,
sacchatides, vitamin and at least one selected from di-or higher saccharide containing galactose, a
derivative tthoﬁ%cﬁ?ﬁﬂ@?@Bﬁé‘ﬁﬂW@%@%ﬁﬁﬁ%%ﬁﬂb and a derivative thereof are known
(&) 1332759). 5SITIVITaRY Until now it has been assumed that administration of (add)

oligosaccharidengIE%\éides ap.a van%}aeﬁlgalésaggi%f
lal tissues.

S ap. a t%estirp 9%{{10% bi dosg#nic. roraS,’ and,preventing
adhesion of pathogens to the epithe 0 ThePprasent invento R RSV R 8 i Bfisingly found
that systemic maiiestoio it krekfnvatibatofigrsaramides cysdsplarbiithgenicedidmsthe administration of
(add) oligosacchazides. This finding dams a new field of application of oligosaccharides, pardrailarly
for diseases Which. at best can be treathd by irnmima system modulation By "modulation” or
"modulating’ s irdEHEtER RIS PR IRRGRL 45ETReA Paftt PV abassete gty CLB2 4 ity ,
substance or respangsesd negtatisdopelsidt has-olEpEsingy heerefonagt that asdiligesasshasides and
neutral oligosarcharides - are capable of siiraniming the systemic immun .. The present
inventors also su%ﬁ‘f?%&?y%%uncf%ﬁ% t%%%?ﬁlé‘ge uth%%%cgg%’gﬁ%%%%cﬁg%%ﬁ%%f?d%m

a process for the preparation of unsaturated uronides from pectin-like substances through

anaerobic fermentation, uwsing e.g pectate lyase. The preparation can be used for the
20  medical treatment of heavy metal intoxication. |

Also combipmations of acid- and neutral oligosaccharides have been described. EBP
1105002 describes a prebiotic composition comprising transgalactooligosaccharides,
inulin and galactwonic acid oligosaccharides. US 6576251 describes 2 combination of
25 - sialyated oligosaccharide (disialolacto-N-tetraose) and galactooligosaccharides, for the
propiylaxis of symptoms connected with the adbesion of organisms such as infinenza.
WO 01/60378 describes mixtures of unsaturated pectin hydrolysate and nemral
oligosaccharides for the prevention of adhesion of pathogens to epithelial sirfaces.



20 different stimulatory effects on the immune system It was found that administration of acid
digosacchaddes (relatively) stimulates Thl response and lowers the Th2 cytoidne release (e.g. IL-10,
IL-4 and IL-5). It was also found that administration of a conibination of acid oligosaccharide and
neutral oligosarcharide, syn=gstically stimulates the immune-system, particularly by lowering the Th2
response and increasing the TM 25 response. In a further aspect of the present disclosure it was -
found that oligosaccharides can be advantageously used to restore disbalance in the Th11Th2
responses and for the treatment and prevention of disorders which are associated with Th.1/Th2

disbalance.. In particular, it was. surprisingly found that the administration of acid oligosa=haride
optionally combirnHiHR ﬁ?r%%ﬁ%’%’&&%ﬁﬁ%%a?@%%%ﬂ%mﬁm%? JraBEn e isRHor maintain
a favorable Th1l/Eh#ibdlandegtayassalisrdo unchthsingd daidigmsaccliaridey eferably depabination with

the neutral oligosanticle is,capable of stimnlati e nse, T resent i 0 believe that
the administragior?c} &%&Eﬁ%ﬁ%ﬁ%&oﬁ@éﬁ%&%{%@? %@@rﬁrﬁggﬁé'regulmory T
cell activity. It is perceived that the stimulation of Thl.response is achieved in part by inhibiting Th2
response. Hence, the present disclosygxafaviegs a method for modulating the immune system;
stimulating the development of the immune system. particularly in humans of the age betwSa 071

year, enharicing SyRHERATE Hriih 5l ASSHORS S A AR Taang o Shgeroheiiesmoidtiaance;
and/or iratment aat/afpeoveniite: obvliseastsinhiththidgast camrd ealie ated Hymm nanaisy stem

machbtlatiors; Wheraert'g}0 ttt‘_lneS Ephgltpod&gzgmpégsgg‘}g the administration of add oligosarxhazide, Tyreferably
acid- and neutral ® |gogsacc a‘ﬁ%, more pre“fcérably acid oligosacchadde and two chemically distinct
neat-al oligosacchaddes. In other words it can thus be said that add oligosacrharidn has a beneficial
effect on itnagmmaigry.cyipdnes (Thbiesparse-taaddiiendiecombination of adddigsmactide and

neutral olisrosacchadde has a beencial effect o”n‘infﬁmmator‘y_cytqldnes (112 resfpoﬁse). A first aspect
provides the use 8F §% HHRBA DG 6% AERTSTiTH P¥ilfty ACTERE8Iceh &wb alecmsghaidss.
oligosaccharide inrthe manfastw e ofhesmadicasnenifittdes i3 ipistinuiation-of the;l esystem in
patients suffering from ARS nggr HIV infection or ii) treatment and/or revention of AIDS and/or HIV
infection wherein HEEEd 0fig8s ‘é&ﬁgﬁ’iéé s e%’f ﬂ%ﬁﬁ%ﬁsﬁﬁg@?%ﬁ%ﬁd alginate
and the neutral oliyesatdngtide isselstten homethemgraopeonsistinpgacidiictoriigasacobargrides,
galactooligosacchayi ' iIgQs i t itional ¢ Qsition comprises
fat, protein a??d car%oﬁzﬁﬂ%&%{ﬁgm %I?%Dq%gé%g%qrgl%% T ép%%% %&%ﬁf?o%@%?a%é &' ‘g method
for the treatnaenr iarrBIEdENtRh RSFER e RRTES ST Etaterrbi srdeimiating fmeyssaid method
comprising arininigtefing #@ponse. , , : ‘ '

The present ipvemtors also surprisingly found that the differsnt oligosaccharides have

20  different stimmulatory effects on the immime systemn. It was found hat admimstration of
| ecid ofigosaccharides (relatively) stmmlates Thi response and lowers the Th2 cytokine
rélcase {e.g. IL~1C, IL4 and TL-5). It was also foumd tnm: admimistration of 2 combination
of acid oligosactharide and pemtral ohigosaccharide synergistically stimulates the
immnne-system, particularly by lowering the Th? response and increasing the Tl

25 tespomse.

In a further aspect of the present disclosure it was found that oligosaccharides can be
advantageonsly used to restore disbalance in the Th1/Th2 responses and for the treatment
and prevention of disorders which are associated with Th1/Th2 disbalance.

30



said mammal a r-omposition comprising a therapeutically effective amount of acid olinosacchatide and
neutral oligosaccharich, i.e. the use of acid oligosaccharide and S neutral oligosaccharide in the
manufacture of a composition for the treatment and/or prevention of an immune system related
disorder in a mammal. In a further aspect, the prese‘f‘lt invention relates to the use of acid
oligosaccharide and 5 neutral oligosacchadde in the manufacture of a composition for enhancing the

immune respongg W@p@é@%ﬁﬁfﬁ%f%@@%@gd@g}%%@t a farther

aspect, the preserit invention relates to a food composition comprising between 5 and 50 en% lipid,
between 10 andPBHoeH, GsrBtENA: Bath BT IR ERES EPIOHTRIPR a3 rEfbAB a caloric
density betweenQibangrkcatimirasidralignsaechaskde and nedsaloligosaeciaasidenugrein said
acid oligosaccharide comprises.at least gne termingl yronic acid.unit, and said neutral oligosaccharide
is selected from TSGR SBWE’Eﬁ’F@“o I?tcliblnggéer,aﬁl &gcsa‘”maa i espable of summlating {1
cellodextrin, B-cyedpolextiihsinaigas tibledexir sisg daliovt dum dit hatidestEs gl wioniid osd ceharide,
isomaltooligosacgalide, somaligsg.daonaalidase Aanase deueiana.parigse. digangejose
D-agatose D-Iyxo-ﬁe%‘[ose,. actosucrose, ngalactooligosacchatide, ra-galactooligosaccharide,
transgalaztoolig@seethétide tactigsation sfalddyaipee, ByilHetd §alamodligosertnaride, fmctans -
Levan-type, fruc.;@g,gﬁgénniin-type, 1 f-P-fnictoftranosylnystose, xylooligosacchadde, lafmose,
lactosucrose and 20 arabinooligosaccharide. 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 distrdrestteeresitarischoongitioital ntduded fommunodeficiency, support for vaccinations,
allergy 25 Type 1, alleg .'I'¥p§£2 and allergy Type 3, said method comprising administering to said
mammal a comp"osi‘ﬁlSn cO rlsinmémellj?ﬁg?'apeutically effective amount of acid oligosaccharide. Some
diseases that are theingietiog ik cansotmretitatae imowbs teyatial, pamidwedh nimmeme3Gresponse,
IL-4/1L-5 cytoldne igdﬂd&i’?@_,lag,l r eosinophiiia (and accordingly responsive to treatment according to
the present invention) include asthma, allergic rbinitis, systemic . '

- enbancing systemic imnmume IESPORSE;

"~ treatment andfor prevention of Thl/Th?2 disbalance; and/or
- ireafment and/or prévcnﬁon of disezses which at best can be treated by imomume-
‘ systﬁm modﬁlaﬁon; _ . ' '
whersin fhe method commprises the administration of acid oligosaccharide, preferably
acid- and nenral nligosméharidﬁ, more preferably acid olisosaccharide and two
. chesmically distinct neutral oligosaccharides. |

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

A first aspect provides the use of a nutritional composition comprising acid oligosaccharide and
neutral oligosaccharide in the manufacture of a medicament fof use in i) stimulation of the
immune system in patients suffering from AIDS and/or HIV infection or ii) freatment and/or
prevention of AIDS and/or HIV infection wherein the acid oligosaccharide is selected from the
group consisting of pectin and alginate and the neutral oligosaccharide is selected from the group
consisting of fructooligosacchararides, galactooligosaccharides and transgalactooligosaccharides

and the nuiritional composition comprises fat, protem and carbohydrate.



6 lupus erythemRtosis, Ommen's syndrome (hypereosinophilia syndrome). These are examples of
non-viral and non-tumor, Th2 mediated diseases for which effective treatment with the method of the
present invention clearly could not have been préeticted. Particularly preferred methods of the present
invention are for the treatment of diseases 5 associated with eosinophilia, such as asthma and allergic
thinitis. A therapeutically effective amount for a particular disorder can be routinely determined by one
of skill in the art via dose-finding studies. 10 Immune system related disorder It has now been found
that the administration of acid oligosaccharide, preferably combined with neutral oligosaccharide
provides beneficial systemic effects to th%fwdﬁf‘%ﬁﬁ%w affecting the entire body as a
result of the (systemic) circulation of the blood and/or Tymph:. one aspect, the present invention
provides a methd@h{opresad itetindgranciierse rih an ciatptefim it mesyste rapdaidpmethishcamprising the
administration of ﬁ%g%%%ﬁ@ggﬁﬁg@g%ﬁ%ﬁ Mmethod B%rﬁ%éga%}é usgtgrhqa%method for
T I . Henc

balancing the Th response, in particular by Rimulating the Thl respons e, compositions 20
containing the pré&gé fEsHEEs fc CRERAEEIWFIERRFEE dv SPEseertis ALY siastia carprmir atioanidf the
immune system, gihahceihr rasisiencs toiathegersd): enbanan GANeiimenepe. sysiem apd/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 administeri f, 25 to said mammal a composition comprising a therapeutically
effective amount of add oligosancharide. 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 7 It was particularly surprising that the enteral administration of the present
oligosaccharides provides the beneficial systemic effects. Hence, the present method preferably
comprises the enteral, even more preferably the oral administration of acid




5 oligosacclaaride or acid- and neutral oligosaccharide. In a further embodiment, the method of the
invention relates to the administration of oligosaccharides to infants, preferably humans in the age of 0
to 6 years, preferably in the age of between 0 and | year. As this group has a particular disbalance in
the Th11Th2 10 ratio (the 112 prevails in many cases), the present method can be suitably used to
restore 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)niestinal tract of the newborns, making the present method and composition particularly
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 hetween the age
of 0-6 yeatr, prefe?g'f%g??b% \%%ET.C%}%% % ytéggr. ‘ﬂf:atq%‘éfsp??e er%%%géé%%norg?ﬁongl e%srigsa&i as
protein, carbohydpestesntipiizsnimtaling syBtensitiptehdisatistédensmyest a composition which can be
suitably used in this method 20 are described below. The immune system related disorder is
preferably selected from autoimmune disorders, hereditary or conditional induced immunodeficiency,
support for vaccinBtfoffEhamasgse e Bressit igyeaiAT Blaliciy Pa e afd dhertsommde Ands
Autoimmune disofieieitsl Whichacetrsdstabiyeha-dreftac-dngludespsiinicibi puBatithematasdss chronic
glomenilonephritis, poiyarteritis nodosa,. poststreatococcal acute, glomerulonephritis, Graves' disease,
myasthenia gravis, Gs%'lf%%&%ﬁ%ﬁ%@ﬁe@%#ﬁ@s%ﬁ%?g%ﬁ%ﬁm ﬁ%?]ﬁ%ee%%%ﬁc anaemia, pernicious
anaemia, Goodpasture's 30 syndrome, pemphigus vulgaris, antoimmune thrombocytopenia pupura,

acute rheumatic f&v;gt g@gﬂgagma&grm@pm@g@@ﬂm m%g&&gﬁ@gﬁgﬁ @hﬁﬁﬁlﬁ
insulin

autoimmune 8 Addison's diseaseé, Vitiligio, h pogl)ﬁemia neonatal lupus rash, IDD

uli

dependent diabetBRETRANFADE Hethratbid: DEHTRE, %@ﬂ@@?&%%ﬁﬂ%, lSchBrod@ k%, Crohn's

disease, TEDYinflarbshadesy, bawde diseass), nexiapatbyspne fesadsni ngolingdresisanhdjahsies 5
oligosaccharide and neutral oligosaccharide, wherein said acid oligosaccharide comprises

at least one terminal uronic acid unit; and _
said neu&al} oligosaccharide is selected from the group consisting of cellobiose,.
ceﬂodexujn,‘ B-cyclodextrin, inctigestible dexirin, gentiooligosaccharide,
15  glucooligosaccharide, isomaliooligosaccharide, isomaltose, isomaltriose, panose,
leucrose, palatinose, theanderose, Duaganosg, D~lyxo~h¢mﬂose,' lactosnerose, o-
" galactooligosaccharide, &gﬂwooﬁgosacchaﬁdé, transgalactooligosaccharide, lactulose,
4’-ga1amsyﬁa¢tose, synthetic galactooligosaccharide, fructans - Levan-type, fractans -
Imilin-type, 1 f-B-fructofuranosylnystose, xylooligosaccharide, lafinose, lactosucrose and
20  erabinooligosaccharide.

In a further aspect the present invention relates to z method for the treatment and/or
prevention of an immune system related disorder seilected from antoimmune disorders,
hereditary or conditional induced immmmodeficiency, support for vaccinations, allergy
25 Type 1, allergy Type 2 and allersy Type 3, said method comprising administering to said
mammal 2 compogsition comprising & therapeuiically effective amomnt of acid

oligosaccharide.

Some diseases that are thought to be cansed/mediated in substantial part by Th2 immune
30 - respomse, IL~4/IL-5 cytokine induction, and/or eosinophilia (and accordingly responsive
to treatment according to the present invention) include asthma, allergic rhinitis, systemic



Conditions of hereditary or conditional induced immunodeficiency which can suitably be treated
include immunosenescence, autism, malnutrition caused by chronic diseases, such as cancer, COP])
(chronic obstructive pulmonary disease), AIDS, arthritis, diabetes, anorexia, canbexia, dysphagea,
kidney failure, radiation, patients suffering from chronic 10 ulcerations and stress in more detail stress
after social stress, chronic infection or cigarette smoke, air pollution, radiation, chemotherapy.
Because sdmulation of the immune system is of particular importance in subjects suffering from
Acquired Immtmodeficiency Syndrome (AIDS) authorHuman 15 Immunodeficiency Virus (HP!)
Infection, in a preferred embodiment the present invention particularly provides a method for the
treatment and/ongieveptiemitas engiort v drieetBip-seititbsthRd-Garplisingdleenteral
administration of the present acid oligosaccharid referably in combination with the present neutral
oIigosaccharidesf?mi'ﬁléch r %s}é% "'i‘ﬁ{/agﬁ%fgﬁogfg'gn p?fb%%e%eé{l?nt%%%{osgafgﬁ ?]Pﬁa AR hd/or prevention of
20 diarrhea in sulpjeotsns wifibrthgfedmdai DB predeor idventivie civerly saidimathod besprigiogdnterally
administering the pigarnl apidala aeanehaidasyoteleiabih saratiial Bnln e lgsen neutral

e

oligosaccharides. The present (acid) oligosacclaaride is preferably provided to the subject suffering
from AIDS aﬁd/WﬁPWﬁ%ﬁbFPﬁ*P&PH%tFBﬁ%ﬁﬁm?ﬁ’é‘P iisn comprising fat, protein and
carbohydrate. 25 Allergies which can suitably be treated include Type 1 allergies; atopy, asthma, hay
fever, eczema, food aller ug.allergy. T allergies; haemolytic disease of new barns,
autoimmune haéhd %ﬁ%ﬁ%@%%@%ﬁ%&%@iﬁ%ﬁ&ﬁ%@?ﬁ% aﬁ%@ﬁ%(%ﬁ@%‘mgfﬂfﬁ?m%rgies;
arthus reaction, $ernndfiskiidssucTarpuialdaliefifidogdaldized type 30hypersensitivity, contact sensitivity,
celiac disease. It was also found that the present method can suitably be used to support vaccination
processes, e.g. enhance the effects of a vaccination process. These are included in the term immune
system relal€d R &St 8EHIAGEEEEchmides, - preferably combined with the neutral

oligosaccharidesy: afg pisferakly (oralynadmisistesatsbaione oflWeing & gralerafter yageination.
Particularly the effects of vaccinations for diptheria-tetanyspertussis, polio yaccine ,
measles/mumpsft %(,{B'%gtf 8‘3%8@%?%8%?%%%8? %g%er%l%%ﬁéﬁ@%y&%ﬁf@%@f’tﬁé‘b‘gﬁﬁglﬂ?cﬁepatitis A,
varicella, influen Saseami stitainyafectnh thecauire beiefarabbyuth efghe Jeywendthorkréidtasofaihe
treatment and/orﬂ?J@&’%!H)Qﬂﬁ alnutrition, 10 atopy, asthma or COPD. The present invention also

relates to the use of acid oligosaccharides in the manufacture of a comPosition for the treatment
and/or prevéﬁtion of an immune system related disorder selected from autoimmune disorders,

hereditary or corglitignaddedugrchtieimmuntosteionty (nivtasalzly pRENNES) aBBPokLIGENACCINations,

allergy Type 1, a ergy Type 2 and all e 3. Acidgol}igeos ccharides The term acid
oligosaccharide r%ffers c‘)}%igs%ss%nétisaaé%ri es%gmcﬁ%mg at leas 'Sg%m)l]& of acid- an% neufral
oligosaccharides. This method can be suitably used in a method for balancing the Thl/

Th2 response, in particolar by simumlating the Thl respomse. Hence, compositions
‘20 containing the present oligosaccharide(s) which are advertised to 2.g. simulate manrafion

of the mmune éystem, enhance the resistance 1o pathogeﬁs by enbancing 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
25  to said mammal a composition comprising a therapeutically effective amount of acid

oligosaccharide.

In a further aspect, the present invention provides a2 method of enbancing the immune
response in 2 mammal said method comprising administering to fhe mammal 2
30 composition comprising acid oligosaccharide, optionally combined with nentral

oligosaccharide.



20 group selected from the group consisting of N-acerylneuraminic acid, Nglycoloylneuraminic acid,
free or esterifi. ed 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 25 in Fig.1, wherein the terminal hexose (left) preferably comprises a
double bond. Preferably the acid oligosacclaaride contains a carboxylic acid at the terminal hexose
unit, wherein said carboxylic acid group may be free oy 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 W002142484, which are 30 hereby incorporated by reference. The
hexose units other than the terminal hexose unit(s) are preferably uronic acid units, even more
preferably galaritygforigs ageridiissy! Th@ﬁﬁmﬁgyliﬁaacidlegremom&ﬁ@eeﬁﬂb% Mgy bR freesesi(partly)
esterified, and preferably at least 10% is m te see belo I Polymeric acid
oligosaccharide sﬁﬁ’ ﬁ’%’@?@fé‘?ﬁ g‘fn (S&SF'om § he grOL]IJIp% S AR SThIABEEN, hydroxy
or acid group, pr@mﬁial;myompm;s amwmamemebpreiﬁﬁ‘dmtﬂqeo@bmhmmMngaﬁﬁm R3, R4
and R5 repregentsNacetyln | aminic acid, free or esterified carboxylic
acid, sulfuric gmdaigoup andﬁgrég%%:ﬁlgad&%{ggp ékleﬁ)!cégtﬁgéremammg of R2, R5, R4 and R5 20
representing hydroxy and/or hydrogen. Preferably one selected from the group consisting of R2, R3,

R4 and R5 represgnishitreefyinaisaminie asishdd-glyes layiaromsinie a@id;efre&eﬁseetﬁﬁfi@id
carboxylic acid, sulfuric acid hos cid rou and t ainin ent droxy
and/or hydrogen. ﬂ\%@%??%%f%% g‘f’%gf% gﬁ‘g%ag’g@ 2GFoup é%nglaﬁrﬁggm? ﬁ‘? 4 and R5
represents free omtérbﬁmﬂma}bo&ﬂlwmld@aﬁﬁmm hemamrhgtﬁr%bﬁa;dadnahd 'Hﬂ%@resentmg
hydroxy andfer hyokaqen =a90,0 i RISAPERARY, IREFR 0, R eLPENEXASE, YRllSHSREAlSO Degree

of Polymerisation, below), which may be any hexose nnit. Suitably n is an integer between 1-5000.

Preferably the he%&é‘ﬁhﬁ@e@%‘%ﬁﬁéaﬁéﬁ AHFRITIRRIEPD R oeatiif Ritereacsherfies reefpaBEnt hydroxy,

RA represent hydgggiemefRRiteRiesaiHe Hhisarhenticeasisdsausisnd iy mbeshabreefidnanee S0,
preferably between 1 and 10 and theé]exose uglt IS gal ctu a}ﬁlc acid. 11 ?rﬁe detection, measurement

and-analyses of tEERIBRETA B0tk ﬁ?ﬁ%ﬁﬁl 805?30
applicant's earliergaﬂ@ﬁ&pphm&tmﬂmmm@gmmm&ﬁmeWMWanh is

hereby incorgg _ratﬁtq:sggt rﬁ[&%@@?&ﬂes to the stiomlation of the matration of the immune system in
human subjects between the age of 0-6 year, preferably between 0 and 1 year.

Further preferred compositional feamres such as protein, carbohydrate, lipid, osmolality,
viscosity and caloric density of & composition which can be suitably used in this method
20  are described below.

The immune system related disorder is preferably selected from avtoimmune disorders,
hereditary or conditional induced immunodeficiency, support for vaccinations, allergy
: Type 1, aliergy Type 2, allergy Type 3 and aflergy Type 4.

25
Autoimmune disorders which can suifably be freated include systemic lupus
erythematosns, chropic giomerulonephritis, polyarteritis nodosa, poststreotococeal acute
glomernlonephritis, Graves® disease, myasthenia gravis, insuline resistant diabetes,
hashimoto’s thyroiditis, haemolytic ansemia, pernicions anaemia, Goodpasture’s

30  syndrome, pemphigus volgaris, autoimmune thrombocytopenia pupura, acute rhenmatic

fever, mixed essential cryoglobulinemia, autoimmune preniciopus anemia, autoimmune



5 Preferably, the acid oligosacchadde 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, glncuronic acid, guluronic acid, iduronic acid, mannuronic acid, dburonic acid and
alturonic acid. These units may be free or esteriftecl. 10 In an even more preferred embodiment, the
terminal hexose unit hns a double bond, which is preferably situated between the C4 and C5 position
of the terminal hexose Preferably one of the terminal hexose units comprises the double bond. The
terminal hexose (e.g. uronic acid) preferably fins a structure according to Th.g.2. 15 Fig. 2: Preferred
terminal he ose acid group wherein;  R. is preferatly selected from the group consisting of
hydrogen, hyciroxy or acid group, 25 preferably hydroxy (see above); and at least one selected from
the group consistiggigbRe . 4 grekRor N- urnmiflic acid, N-glycoloylneuraminic
acid, free or esterified arbﬁﬁ?égéc%?%%fgﬁr%%%l% group ﬁ%%ﬁgsp]ﬁjgﬁc a d%%ﬁ% éﬁi‘%‘?e

remaining of R2, FEECRA™n (s pradliftthg Hiyareatyidn arérifydrowlinkeretralily anexsatected from
the group consististip8Gentl Zrbtd; sRisae BDreprRemtsN ReRlYH é}”}{%@gﬂ% wrabi

N-gchoonIneura%g%gﬁggggp%gsteriﬁed carboxylic acid, sulfuric acid group aﬁcﬁ?ﬁospﬁoric acid
group, and the 12. remaining o tﬁs, R4 and R5 represent hydroxy and/or hydrogen. Even more

preferably oné selected from the group consisting of R2, R3, R4 and R5 represents free or esterified

carboxylic acid anthtbgisemaning:ef-Re BaxRéand %ﬁ%%g&?%)é}xg?rﬁdlor hydrogen; and n is
0

an integer and refers tp.a humber of hexose units (see also Degree 0 &F%WIBB%W), which

may be any hexo R Sears TARS Y M B SRl T DD Ganspidserttion thissnssmbetof hexose
units said hexosessiriiscpre &Ehly etngeusbiiadvsl pRuasRP@REslcraltysheing.galagturonic acid

units. The carboxyli 'dc%gu S ntI'F‘gse its may. be free or (partly) esterified, and are pteferably at
least partly methylated. Most %’Eri&g?e? y%u%(rsinog ﬁ%&ﬁré&@%ﬁ??&%&% RiTrEBedEERtdeIrsgen and
R5 represent§  lcerations and stress in more detail stress after social stress, chromic infection or

cigarette smoke, air poltution, radiation, chemotherapy.

- Because sémpiai:ion of the immune system is of particular importance in subjects
suffering from Acquired Immunodeficiency Syndrome (AIDS) and/or Human
15  Immunodeficiency Vires (HIV) Infection, in a preferred embodiment the present
invention particularly provides & method for the wreatment and/or prevention AIDS and/or
HIV infeption, 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 ireatment and/or prevention of
20 diarthea in subjects suffering from AIDS andfor HIV mfection, 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 nutrifional matrix,
L. 2 composition comprising fat, protein and carbohydrate.
25
Allergies which can suitably be treated inciude Type 1 aﬂcrgies; afopy, asthma, hay
fever, eczema, food allergy, drug allergy. Type 2 allergies; haemolytic disease of new
borns, auvtoimmune haemolytic anasmia, apkylosing spondylitis, acnte anterior wveitis.
Type 3 allergies; arthus reaction, serum sickness. Type 4 allergies: delayed type
30  bypersensitivity, contact sensitivity, celiac disease.



10 free or esterified carboxylic acid. In a further embodiment, a mixture of acid oligosacchaticies is
used, which have a different DP ,and/or comprise both unsaturated and saturated terminal herose unit
Preferably at least 5%, more preferably at least 10%, even more preferably at least 25% 15 of the
terminal hexose units of the acid oligosaccharide unsaturated hexose unit (see e.g. Fig,2). As each
individual acid oligosaccharide preferably comprises only one unsaturated terminal hexose unit,
preferably no more than 50% of the terminal hexose units is an unsaturated hexose unit (i.e.
comprises a double bond). A mixture of acid oligosaccharides preferably contains between 2 and
50% uncaturated 20 bexose units based on the total amount of hexose units, preferably between 10
and 40%. The acid oligosacchadde as used in the present method has a degree of polymerisation

(DP) between 1 and 50 referably betvveen 1 and, 1000, refe bly between 2 and 250, even
more preferably %e‘f%seé%oz%’ﬁ?@r%s? N OBeTaneerrlgjg Andt fﬁeqatg SERIThEAGFRE
oligosaccharide-grovitiediffe e ehbimgeeths cﬁpﬂWMermaﬂmaimmgmiﬁmeﬁma@emmmetﬁmd
oligosaccharide mix!yig/5Rr efesably BemeenenL 00 MOESPIRIRAD!YDEINERN 3 30d,250: even

more preferably between 3 and 50. See also ag.1, wherein thé sum of "n terminal unit (i.e.

n+1) represents Wil dBeraesEroligntarriardes. | Ay RETEHRIHarEl b Mmipistselomy omnsharides

improves thes30 palataliity waeiamlTinRaycad wEaasity predusishirragigaligasagsharide is 13
admini stered in liquid form, . The acid oIg;lmogm)cchars%_ulb be a homo%19 neoQus or heterogeneous

carbohydrate. THZ F@b?&%%a@ﬂﬁﬁe IR S TR R e TRVenton are Brete FABRERTe BATRIRE pectin,

B copjugate, hepatitis B, hepatitis A, vancella, mﬂuenza can sujtably be enhanced.

Preferably the present method relates to the treatmoent and/or prevention of malmxtrition,
10  atopy, asthma or COPD. |

The present invention also relates fo the use of acid oligosaccharides in the manufactnre
of a composition for the treatment and/or prevention of an immune system related
disorder salécted from autoimmune disorders, hereditary or conditional induced

15 immunodeficiency (preferably mot AIDS), support for vaccinations, allerzy Type 1
allergy Type 2 and aliergy Type 3. '

Acid oligosaccharides
The term acid oligosaccharide refers to oligosaccharides comprising at least one acidic
20  growp selected from the group consisﬁ_ﬁg of N-acetylneuraminic acid, N-
glycoloylnewraminic acid, free or esterified carboxylic acid, sulfuric acid group and
phospheric acid group. The acid ohgosaccharide preferably is & polyhexose. Preferabiy,
4t least one of the aforementioned acid groups is simated at the terminal hexose unit of
the acid oligosaccharide. Preferably the acid oligosaccharide has the siructure as depicted
25 in Fig.l, wherein the termunal hexose (left) preferably comprises 2 double bond.
Preferably the acid oligosaccharide contains a carboxylic acid at the terminal hexose unit,
wherein said carboxylic acid group may be free or sster:iﬁéd. 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

30  hereby incorporated by reference.



5 pectate, alginatP., chondroitine, hyaluronic acids, heparine, beparane, bacterial carbohydrates,
sialoglycans, fucoidan, fucooligosaccharides or carrageenan, preferably from pectin or alginate. The
acid oligosar-charides may be prepared by the methods described in WO 01/60378, which is hereby
incorporated by reference. 10 Alginates are linear unbranched polymers containing 13-( 13 4)-linked
D-mannuronic acid and a-(13 4)-linked 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 into two main c-aregories: high metboxylatPd pectin, which is
characterised by a degree of methoxylation above 50%@nd 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 pﬁ%}éﬁg%?gﬁcoéﬁ,%% ﬁﬁ%éﬁ PARLRHED PEfraRbhyEeRipasshy e present
acid oligosaccharieeispiefpraiotybby epbed drocratiiphniie Nexyddated estin. shhgasidmligasaccliarides

are preferably chajacteriged b %Q? ﬁglglg %, preferably above 50 % even
more preferably aboge 70%?P¥r%%e€?§%ryt e];g’:;%ﬁggég go a%%%éi@gos ﬁsaflngggygae%ﬁg o¥?’r?§f}1ylation

above 20%, preferably above 50 % even more preferably above 70%. The acid oligosacchande is
preferably adminigtpedrgane-aneubRfdasivweass. 10 mg and 100 gam per day, preferably between
100 mg and 50 grams per day, even more between 30 0.5 and 20 gram per day. 14 Neutral
oligosaccharides The term neutral oligosaccharides as used in the present invention refers to
saccharides which have deegree of polymerisation of morose units exceeding 2, more preferably
exceeding 3, even more pfeferably exceeding 4, most preferably exceeding 10, which are 5 not or only
partially digested in the intgsti b@the action of aci rligestive enzymes present in the human
upper digestive tragt (sméll intestine ‘and stomagh) but whick are fermented by the human intestinal

i ride Is gtructurally (chemically) different
from the acid oligosacchar erm neutral oN rides as used in the present invention
preferably refers to 10 chaddes which have a degree of polymerisation of the oligosaccharide
below 60 morose units,s%eferably b&ew 40, even more preferafly below 20, most preferably below
10. The term 'monose units refers to units having a closed ring structure, preferably hexose, e.g. the

pyranose or furanose forms. :
wherein;

15 Rispreferably selected from the group consisting of hydrogen, hydroxy or acid group,
preferably bydroxy; and
at least one selected from the group consisting of Ry, Rs, R, and Rs represents N-
acetymeuraminic acid, N-glycoloyineuraminic acid, free or esterified carboxylic acid,
sulfuric acid group and phosphoric acid group, and the remaining of Ry, Rs, Ry and Rs
20  representing hydroxy and/or hiydrogen. Preferably .OB!:': selected from the group consisting
of Ry, Rs, R4 and Rs represents N-acetylneuraminic acid, N-giycoloylnenraminic acid,
free or esterified carboxylic acid, sulfuric acid group or phosphoric acid group, and the
remaining represent ydroxy andfor hydrogen. Even more preferably one selected from
the group consisting of Rs, Rs, Ry and Rs represents free or esterified carboxylic acid and
25  the remaining of Ry, Rs, R4 and Rs representing hydroxy and/or hydrogen; and
n is an integer and refers to 2 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 uni(s) is an uronic acid unit,
Most preferably R;, Ry and Rj represent hydroxy, Re represent hydrogen, Rs represents
30 carboxylic acid, n is any mumber between 1 and 250, preferably between 1 and 10 and the

hexose unit is galacturonic acid.



15 The neutral oligosaccharide preferably comprises at least 90%, more preferably at least 95%
monose units selected from the group congi sting of mannose, arabinose, fructose, fucose, rhamnose,
galactose, P-D-g,alactopyranose, ribose, glucose, xylose and derivatives thereof, calculated on the
total number of monose units contained therein. 20 Suitable neural oligosaccharides are preferably
fermented by the gut flora. Preferably the oligosacchadde is selected from the row consisting of:
cellobiose(4-0-13-D-glucopyranosyl1-D-glucose),cellodextrins((4-0-B-D- glucopyranosyl)'-D-glucose),
B-cyclodextrins (Cyclic molecules of a-1-4-linked D- glucose; a-cyclodextrin-hexamer,
p-cyclodextrin-heptamer and T-cyclodextrin-octamer), 25 indigestible dextrin, gentiooligosaccharides
(mixture of B-1-6 linked glucose residues, some 1-4 linkages), glucooligosaccharides (mixture of
a-D-glucose), isomaltooligosacchaddes (linear a-1-6 linked glucose residues with some 1-4 linkages),
isomaltose (6-0-a-D-glucopyranosyl-D-glucose); isornalttiose (6-0-a-D-

guconyranosy(1r8) RS R anes Ryieese) FAnaselO O Mosscopides as et
glucopyranosyl-(1- -aff)-gélﬂcopyranosy - %%%a‘]gg ucose),leucrose(5-0-a-D- i

glucopyranosy|-Disfrie tarssasioeitd) apasiaiosc T errb i eA6EE @sionhapplication relating to acid
glocopyranosyl-Dsfigsinseliheanderessfses i oesapy naesyinthbordza b reference.
glucopyranosg)l-(l-zj-B-D-fractofuranoside), D-agatose, D-iyxo-hexulose, lactosucrose
(013-D-galactopyranosyl-(1-4)-0-a-D-glucopyranosyl-(1-2)-(3-D-fructofuranoside), a- 5
galactooligosaccimslidadiy) dhiding witismasehaside hyospeapckibthidy soy, otigosalcaivaiidesd Qaits,
a-D-galactopyrangsyl:(1-6)-a-R-glue £3- tg% !ﬂgﬁgpéilgﬁ , |§ﬁ{ﬂﬁ|l jiges or
transgalacto-oligovcvg,?%%,{:ﬁéﬁ%\zl d%s%g-%-g%%%g%%{%%ﬁ -[BD-g utoz %%anosy %%%?%ﬁ% ucose),
lactulose (4-0-0-DhgEremnsppsisins of Blemweey aidjginesiitcgdeguluronic acid, iduronic acid,
(0-D-galactopyrangayrst £1d IrRneiE QRN A0SHrCkA kot DHeGRIN AR 58 s B Reliified.

galactooligosaccharide (neogalactobiose, ispgalactobipse, galsucrose, isqlactosel, Il and Ill), trotting -

Levan-type (@-D-Eﬁ)é‘}-ﬁﬁﬁt&?ﬁ%ﬁﬁéﬁ?‘? ﬁ%ﬁ@r&o@&ﬁ#ﬁfﬁﬁsﬂt%ﬁs 2 doutie °m2

Inulin-typea3-D-((@Bikh isuaicfumsin aiybed - ighteo tiysaDomidd); fobitf rofcinfueaniasl/ ieystesmit.

(f3-D-((241)-fructqf-usanosyl),, B-Rfrottofur ide),.xylooli r 34)- e)a. lafanose,
%[gmée%%f) éo’}f‘ SHR ?ﬁ%gaé‘i‘%%%é ‘éﬁ%& lignsacha e@e Bt ]%Qu% Smifl

lattosucrose and nhooligosacc s. According to afurther preferred embodiment the neutral
oligosacchadde idexteried. romithddmaisadlishes e orayesmerdngdobigbsacchaddes, indigestible
dextrins

15  Fig. 2: Prefermred terminal hexose acid group

Ry _
O O
R, / O R
20
R, R, — n
wherein;

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

at least one selected from the group consisting of R;, Ri, Ry and Rs represents N-

acetyineuraminic acid, N-giycoloylnewaminic acid, free or esteﬁﬁed carboxylic acid,

sulfuric acid group and phosphoric acid group, and the remaining of Ry, Ra, Ry and R

representing hydroxy and/or hydrogen. Preferably one selected from the group consisting
30 of Ry, Rs, Ry and Rs represents N-acetylneuraminic acid, N-giycoloyinenraminic acid,

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



galactooligosaccharides (including iransgalactooligosaccharides), xylooligosaccharides, 20
arabinooligosacchatides, glucooligosaccharides, mannooligosaccharides, fucooligosaccharides and
mixtures thereof. Most Referably the neutral oligosaccharide is selected from the group consisting of
fructooligosacchararides, galactooligosRrinharides and transgsinntoolig-osaccharides. 25 Suitable
oligosaccharides and their producdon methods are further described in Lata-e K.I.M. (Laere, KJIVI.,
Degradation of structurally different non-digestible oligosaccharides by intestinal bactezia:
glycosylhydrolases of Bi. adolescentis. PhD-thesis (2000), Wageningen Agricultural University,
Wageningen, The Netherlands) the entire content of yghinh is hereby incorporated by reference. 16
Transgalactooligosaccharides (TOS) are for example sold under the trademark Vivinaln4 (Borculo
Domo Ingredients, Netherlands). Indigestible dextrin, which may be produced by pyrolysis of corn

starch, comprise§a 224 raRe Be1 Repy Rebaaem sydwyatophidessntiyre merarsferehy and
contains 5142 aggkdiddinkagastmne-tayeghiemsanRueHy tesel stiustaheasasialistics.dndigestible

dextrin contains well-developed, branched. particles thaf arg partially hydrolysed by human digestive
enzymes. Nu?”ﬁ%?o %cofﬁfear %‘ﬁ]ﬁ%fgﬁflgg] c%ies?%?indiggétl %o grggﬁsé%ﬂa%@é%r@?g’%ily
available 10 ancﬁlkm:tgnéldlEsd:p‘m@gm.@cb@mrﬁpbﬂx_absgﬁlh@mligﬁtse(m&mmdgra«/aﬂaple from
Yakult Honsha Gyl okBod aRat S aReARg o srr R e allable 1o salbls Gagatation

distributed by Ajinomoto U.S'A. Inc., Teaneck, NJ. In a further preférred em ment the present

method comprisé®8HR TEeRsfERs e R Schiant AN ROk Bukcenkmits bangagaiand that the
administration ohgeidwigasacshansas Wgﬁdw@h@mimycmmcmm@gﬁaccharides

provides an optimal effect Preferably the present. method comprises the administration of an - acid
oIigosacchatide&s%%%&%@ﬁ%ﬁ%%é&%%’ EXS) ﬁ%lﬁ‘?a %ﬁﬁggé‘é a%mm&f%ﬁ}eaﬁgonose units
are galactose), pvii rabisrasie &e dnff din pecspuupydorsi Rnpoegaldotdoligo sat Sharpe sanid

transgalactqgligmg@@%&%ﬁkﬁgﬁaénd/or glucose based neutral oligosaccharides (>50% of the
mouose units are _

In a further embodiment, a2 mixture of acid oligosaccharides is used, which have a
different DIP and/or comprise both unsaturated and saturated terminal hexose wumit.
Preferably at i.aast 5%, more preferably at least 10%, even more preferably at least 25%
15 of the termipal hexose units of the acid oligosaccharide unsaiurated hexose onit (ses e.g.
Fig.2). As each individual acid oligosaccharide preferably comprises omly ome
unsaturated terminal hexose umit, preferably no more than 50% of the terminal hexose
umnits is an unsaturated hexose unit (i.e. comprises a double bond).
A mixture of acid oligosaccharides preferably contains between 2 and 50% unsaturated
20  hexose units based on the total amount of hexose units, preferably betwsen 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 230, even more preferably between 2 and 50, most preferably between 2 and 10. I 2
25  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, mors
ére;ferabiy between 3 and 250, even more preferably between 3 azid 50. See also Fg.l,
wherein the sum of “n” and the terminal unit (Le. nt+l) represents the degree of
polymerisation. If was found that a Jower DP of the oligosaccharides improves- the

30 palatability and results in a redoced viscosity product if the acid oligosaccharide is



fructose and/or glucose, preferably fructose), preferably inulin, fructan and/or 25fructooligosaccharide,
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. 17 In a further
embodiment, the present method comprises the administration of 2 structurally (chemically) distinct
oligosaccharides, wherein two structurally (chemically) distinct oligosaccharides are differentiated by
their type of glycosiciic linkages. 5 Preferably the method comprises the administration of two
chemically distinct neutral oligosaccharides, said chemically distinct oligosaccharides having a
different DP and/or different average DP, preferably dll ferent average DR In another embodiment
administering chemically distinct neutral oligosaccharides with different average DP, provides an even
more optimal immune-modulating effect. Preferably galactose based 10 neutral oligosaccharide has
an average DP betwekr2dant iGudntbdfmicidse sl oligisamosaibaseaynbutrabaliggsaerhacnides have
an average DP bn%%gg&ébmdggyﬁg neutral oligosaccharide is preferably administered in an
amount of between 10 mg and I00 gram per day, preferably between 100 nog and 50 grams per

~ day, even more 15 preferably between 0.5 and 20 gram per day. Synergistic effect acid and neutral
oligosaccharidesyyT heia@dsansineriahalgasaasharisammare fumehiy bayes SYRergslismmune
stimulatory effect. Hence, pieferably the present method comprises the administration of 20 a _
therapeuticafly eR&& e M&Fﬁo?ﬁ%‘?&mﬁ%&%@gw&é‘é a eﬁﬁ%ﬂ%?go SRR B8 mixture of
acid- and neutrakafigbhwdenastieg i prsfduatiiam dwinidieresdneadea mocatagédnetypefetfing and 100
aram per day, prefgraply et ennuAR0a0 and 87 ALamBRALA HCBBAM RIEIRARfIveen 05

and 20 gram per day. 25 Asg{re ﬁ'combinaj[ion of acid oligosacCciaaridees arid neutr
oligosaccharidestesmRatdasNRE0MERP HhgBlish dhBsTely BreRprated e reléraRepresents hydrogen,
hydroxy or acid group, preferably hydroxy ; and one selected from the group consisting of R2, R3, R4
and R3 represents free or esterified carboxylic 30 acid and the r ining.of R2, R3, R4 and R3
represent h}f ro EARS, Wcﬁ?ﬁ'ﬁ%n?%%ﬁmﬁ!é p(iymers containing eﬂf\g Q?—Imkecg D-mannmronic

acid and o~(1-> 4)linked L-gpuluronic acid residues with & wide range of average

molecular weights (100 - 100000 residues). Suitable sources of alginate include seaweeds
and hactesﬁal‘, alginates.

15  Pectin is divided into two main categories: high methoxylated pectin, which is
characterised by a degres of mcthoxylaﬁoﬁ above 50% and low methoxylated pectin
having a degree of methoxylation below 50%. As used herein, "degree of methoxylation”
{also referred 1o as DE or “degres of esterification™ is intended fo mean the exient io
which fres carboxylic acid groups contained in the polygalacturomic acid chain have been

20 esterified (e.g. by methylation). The prasent acid oligosaccharide is preferably prepared
from Iigh methoxylated pectin.

The acid oligosaccharides ave preferably characterised by a degree of methoxylation

. above 20%, preferably above 50 % even more preferably above 70%. Preferably the acid

25  oligosaccharides have a degree of methylation above 20%, preferably above 50 % even
more preferably above 70%.

The acid oligosaccharide is preferably administered in an amommnt of batween 10 mg and

100 gram per dﬁy, preferably between 100 mg and 50 grams per day, even more between
30  0.S5and 20 gram per day.



galactooligosaccharide and/or transgalactooligosaccharide. 18 Preferably the acid and-fretitf e
oligosaccharides are administered in a weight ratio of between 0.01:1 and 1:0.01, preferably in a
weight ratio of between 0.1:1 and 1: 0.1. 5 LCPUFA In a preferred embodiment, the present method
farther comprises the administration of long-chain polyunsaturated acid (LCPUFA). As it is believed
that these act on the immune system via a mechanism different from the acid oligosaccharides or
neutral oligosaccharides, the oligosaccharides combined with the LCPUFA is deemed to act 10 .
synergistically. The present method preferably comprises the administration of between 0.1 and 100 g
LCPUFA per day, more preferably between 1 and 25 grams LCPLTFA per day. Foods 15 It was found
that the acid oligosaccharides, and particularly the syné‘?gistic mixture of acid and neutral
oligosaccharides ran be advantageously applied in food, such as baby food and clinical food_ Such
food preferably conmpriatsiipidefnigds and carbohydrate and is preferably administered in liquid form.
The term "liquid fopd" as used in the present invention includes dry.food (e.g. powders) which are
accompanied Witr?%iﬁeﬁ?un&%r%gggg %%; rarﬁr,eggfduaﬁ%géerﬁﬁﬁ?g%‘f %’g 9iERTEREESS water).
Hence, the presenviisiehtitnialsprre ki @oloremnatitona hvuepositte nawkiding t: farab lprefanpblysing
between 5 and 50 0gbalield, briesA H.AR A RuABL0ICHND SRIEEN, 80820 A% salhhycrate
oligosacc

and the present acid oligosaccharides, preferably in combination with thie neutral oli arides.
Preferably the pre88hPr R RSFHAY HessEidh e st By, o AthTsob atids o digeaiie SDmIS lipid,
between 15 and 4@req preaieimaat heiwerreaiandct fsenlvisrashydiaien(enitmie sheshfae energy

percentage and represents the, relative amount.each constituent,cqntributes to the tgtal caloric value of
the preparation). 818%%(25 e?ilgrlaes‘, p%%?ﬁ‘gga&ﬂﬁauia&% ?ﬁ?ﬁ%\’/’\/ﬁ%@lﬁ%@ v 581 so it can

be applied as e.g. {iigisaipyidoissoushaiyuichetviceby iobdewhidtrodhebwsifdigmaagiariitube or a straw,

while retaining the-jow.iscesin I Ratiaras snRodinantyhePRReRbE RRosiiondas @ viscosity
below 600 mPas, preferably below 250 mPas, more 5 preferably below 50" mPas, osgﬁareferably

below 25 mPa8 at SPefhesfsaTick bt iaeme ef RebrsEaion eftbrplisewsshyrideglow B present
dominant, this refessoipdbenphlyBicakbigBERaeIV e it AR ARREPIINEL thefaligwing method:

The viscosity may ggoo‘!‘g&%rmined using a Oath-Med CSL rheometer. The used geometry is of conical
shape (6 cm 2 deg acrylic cone) and the gap between plate and geometry is 10 set on 55 Ina. A linear
continuous ramp shbatamenengseuhitorafersgo BGis4imine s dosnitsnPseteratlyprdgabip eclipeds are

used. The vegetab@gl_imgMggg@MAQMUe selected from the group consisting of soy oil, palm
oil, coconut oil, safflower oil, sunflower oil, corn oil, canola oil and lecithins. Animal fats such as milk
fats may also be addespral oligosaccharide preferably comprises at least 90%, more preferably at least

95% monose umits selected from the growp cogsisting of mannose, arabinose, fructoss,

fucose, thammose, galactose, ﬁ-D—galabtopyranose, ribose, giucose, xylose and derivatives
thereof, calcuiated on the total number of modnose units contained therein.

20 Suitable neural oligosaccharides are preferably fermented by the gut flora. Pfeferablf the
oligosaccharide is selected from the group consisting of:
cellobiose (4-0-B-D-ghucopyranosyl-D-ghucose), cellodexirins {(4-0-B-D-
glucopymnosyl}n—D—glucose},. B-cyclodexiring (Cyclic molecules of a~l-4dinked D-
ghicose; a-cyclodexirin-hexamer, B-cyclodexirin-heptamer and v-cyclodexzrin-octamer),

25  indigestible dexirin , genﬁooﬁgosacchmidcs {mixture of B-1-6 linked glucose residues,
some 1-4  Tinkages), glucooligosaccharides  (mixtuwre  of  o-D-glucose),
isomaltooligosaccharides (linear o-1-6 linked ghicose residues with some 1-4 linkages),
isomaliose (6-O-0-D-glucopyranosyi-D-gincose); isomaliriose {(6-0-0-D-
glucopyranosyi-(1-6)-o-D-gincopyranosyl-D-ghucose), panose (6-0-0-D-

30  glucopyranosyl<(1-6)-o-D-giucopyranosyl-(1-4)-D-giucose), lencrose (5-O-o-D-



15desired. 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 20 amino acids and
mixtures thereof. Cow milk proteins such as casein and whey proteins are particularly preferred. A
solace 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, gjucose, 25 fructose, corn syrup solids, and maltodextrins,
and mixtures thereof. The present composition is prefegably substantially free of viable bilmogenic
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 30 problems may be

reduced by admisiscetinguerylipdsetenigoridesharigalatingiguid food i2oeiloss havé-&hr@smolality
between 50 and efera n 10ane < Bywew af the above,
Wﬁa@%@ﬁ, blvhetveen 10% ﬁﬁﬁdﬁ@&%ﬁ% ’@ﬁ@%

it is also importan the liquid food does not have an excessive caloric densi owever still

provides sufficiersieeapyTarcrylEed) B sippedrrrtide)nE s5initl oGtrphsmrarty hawpeearsric density
between 0.1 and @3 ksalinikSyandaaie Rieferablyraeparssansity-eithetveen fehng, 1. g kcaliml.

5  galactooligosaccharides inclnding raffinose, stachyose and other soy oligogaccharides (O-
o-D-galactopyranosyl-(1-6)-0-D-ghicopyranosy-B-D-fructofaranoside), B-
galactooligosaccharides or transgalacto-oli gosaccharides (B-D-galactopyranosyl-(1-6)-[f-
D-glucopyranosyll~(1~4) oD giucose), lactwlose (4-O-B-D-galactopyranosyl-D-
fructose), 4’ -~galatosyllactose (O-D-galactopyramosyl-(1-4)-O-8-D-glucopyranosyl-(1-4)-

10 D-glucopyranose), synthetic galactooligosaccharide (neogaiactobiose, isogalactobiose,
galsucrose, isolactosel, Il and HI), fructans - Levan-type (B-D-(2->6)-Fuctofuranosyl),
o-D-ghicopyranoside), fructans - Inulin-type(B-D~((2-> 1 Huctofuranosyl), o-D-
gincopyranoside), 1 f-B-fructofuranosyluystose (B-D-({2->1)-fructofuranosyl), B-D-
fractofimanoside), xylooligosaccharides (B-D—((I-M}-wlose)m lafinose, lactosucrose and

15  arabinooligosaccharides. |

* According to a further preferred embodiment the nentral oligosaccharide is selected from
the gromp comsisting of fructans, fructooligosaccharides, indigestible dextrins
galactooligosaccharides - (including transgalactooligosaccharides), xylooligosaccharides,

20  arabinooligosaccharides, glucooligosaccharides, mannooligosaccharides,
fucooligosaccharides and mixtures thereof. Most preferably the newtral oligosaccharide
is selected from the group consisting of fructooligosacchararides, galactooligosaccharides
and transgalactooligosaccharides.

25  Suitable oligosaccharides and their production methods are further described in Laere
KJIM. (Lasre, EJM. Degradation of stucturally different non-digestible
oligosaccharides by intestinal bacteria: giycosylhydrolases of Bi. adolescentis. PhD-thesis
{2000}, Wageningen Agricultural University, Wageningen, The Netherlands) the entire
content of which is bereby incorporated by reference. '

30



Infant formula It was found that the present composition can be advantageously applied for infant 10
formula. Such infant formula preferably comprises lipid, protein and carbohydrate and is preferably
ariministere.d 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). 15 Hence, the present invention also relates to an infant formula which
preferably comprises between 5 and 60 enTo lipid, between 5 and 40 en% protein, between 15 and 90
en% carbohydrate and the present combination of oligosaccharides and LC-PUPA' s. Preferably the
present infant formula coal-gins between 30.and 60 efb lipid, between 6 and 15 en% protein and
between 25 and 75 en% carbohydrate (en% is short for energy 20 percentage and represents the

relative amount qach g%?‘aré%itgent c?%ntr#ourﬁ%%ﬁ the total caloric value of the pleparation) Preferably a
combination of vegetants Tpits Shd At5ast SHeGieE R 1es e palsmeriiMty bkiféh oil and

€
omega-3 contairffywdgBebtcingtedientsy Netttelialisil is used. 25 The proteins used in the nutritional
preparation are @{&wkg selggted Hﬁﬁ‘éﬂ) ro nan-human animal proteins (such as milk-
proteins, meat proteins and egg proteins ,.\?e%eerg%l‘giﬁ?%%ﬁlg(’?&%sﬁsa BB, SRPEEEHrotein, rice
protein, and pea%stotéingndreél RAlrmBusermcarmdnixunes phstevin Gowamik tes/eadisagen source,

particularly gow 3§ mikdorptein ig{ggggsaﬁyq@‘% 1RASEIN agg.whey proteins are particularly preferred.
21 A source of d‘gﬁ%@%ﬁ carbohydrate may be%dded to the Vr\%tr%%ﬁa%%%%%mﬁfy provides
0

about 40% to ab R En SARFEE (e dereimarc obrmshetoantipipss diteb ke spatbai o)
carbohydrate maydoetyssé by inrexadiyple auatastsslactose, glucose, fructose, corn syrup solids, and
maltodextrins, and mixtures thereof. S According to a particularly preferred embodiment, the present
infant formula contains 7 to 12 energy % protein; 40 to 55 energy TO carbohydrates; and 35 to 50
energy % fat AsXRTEeERH SEsTenTISaseini sonsmty slindtgystived lpvedtieeidhennl REgC reagtioR in an
infant, the pooteig@ e iniasiior is pref selec the group consisti f10
hydrolyzed milkﬂ%&ir@ :(‘e.%. hydro g%c%%e%%&%@%#@% 036%%3%% Ve éﬁﬁg% FRein and/or
amino acids. Th egfﬁ’ro o TRRR reoiiesn Pligassrlreide detipabit iminfanipiStool
irregularities (e.gohanaistodisribsadligieyisiaolovolomendiatheayisprmajor

In a further p%efexred embodiment the present method comprises the administration of 2
15  chemically distinct oligosaccharides. % was found that the adminisiration of | acid
ohigosaccharides combined with two chemically distinct neutral oligosaccharides

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

- acid oligosaccharides (see above);

20 - galactose based neutral oligosaccharide (>50 % of the monose umits 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 slucose, preferably fructose), preferably inubin, fractan andfor

25 fructooligosaccharide, most preferably long chain fructooligosaccharide (average DP

betwean 10 and 60).

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



15 problem in many babies that receive liquid foods. It was found that stool problems (e.g. diarrhea)
may be reduced by administering the present oligosa oeharides in liquid food which have an osmolality
between 50 and 500 mOsm/kg, more preferably between 100 and 400 mOsm/kg. 20 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 25 oligosaccharides per 100 ml liggid 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 [galactosek-glucose comprising 13-linked
saccharides; whebih Audbsh FReeERsBenPIesily cocthed Xogmises ¢he adgonigmatigreféfably n is
sellected ;‘]rongI 2, 3trﬂctr§a§y ?eh%m@:aﬂ?ﬂ{ﬁkﬁﬁéﬁ?h@ﬁd@ﬁﬂ;&i@i an&%kf&g%éﬁauwcﬂ&%i&%'%e
polysaccharide carhohydrate comprisin ain of at least 10 P-_linked, fructgse units); and between
0.04 and 0.3 grar%1 %(L:‘f:(i/ %ﬁ%‘%ﬁ%%%ﬁéﬁﬁ%%é%%n&g%g‘g& &lﬁrlﬂ'ﬁ%%é‘}.’cﬁ ?é‘gﬁlﬁ?ﬁiquid product can be
suitably prepared by a consumer from a powdered product The present liquid product preferably

contains the Borgslsaan s GHARN HSIEARARRETRRANG AN ANbelaw and can be

favorably used in the methods described herein. 5 Oligosaccharides T " gosaccharide is
preferably includ SHSPsEReRBESe A Ghspiratls Sisines Rligestcoivadr i et sdeeceding 0.1
W%, preferably eueaeslingR WhpraiE P referaleXaRasinNG xbiid: L:dog:ayen more preferably
exceeding 1 wt.% based an the 10 total.dry weight of the c sition. Although the administration of
considerable am%%ﬂ%&%&ﬂ%%@%xﬁﬁeg%ﬁaﬁms o%naelg Stgll‘%w%%é"?ﬁ% ects, the
present compositipnviief enaivin hescapioligosamoheanddd emme affee] Gre2Ghiy. S6lanmerechpsederably below
10 Wt.% evep mQie e ﬁg@@&ﬁ&lﬁ%%@%}%&f Be pevial slgpsacahatide s prafer rz/?y@duded in

the present composition according to the invention in an amount exceeding 0.1 wt.%, preferably
exceeding 0.2 wtbetedneaabpéigarastaides BalYA grorseranian seeveen Hond gpeferably exceeding 1 wt.%
based on the total dry weight of the composition. Although the administration of considerable amounts
Of oligosacchaxidgs will generally not.lead to undesirable side, effects, the present 20 composition
preferably has an 'ﬁgﬁc%ﬁ?ééﬁﬁégﬁ ggféjw ) %%%}8“&%%%?&%‘?8% et 1% @6 even more
preferably below nd/i96} Frie predsenpedagbis tonenn$ibucid Sy nergisticdly, stimuate the immune
system. Henff, t ﬁgg&@%&g@,p&gig{?@m&y@@y used in a method for the treatment and/or 25
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 compgsitiekmsgrhas sy Sieemitaaniizintechveaifect. Hence, the present acid '
oligosaccharides, preferably combined with the present neutral oliggsaccharides can be
advantageously u S ar‘glrg Th)él%re E?ﬁezﬁnf’ glﬂ%g/acﬁc é%é"’r? |orl1% %‘?Fr?tté%%fﬁ%? iﬁfé‘gﬁ%rﬁg%nm?%%piratory
tract infections. Insézfiglatey pifefsitsgcs, preferably the present method comprises the administration of

20  atherapentically effective amount of acid oljgosacchéﬁdes and neutral oligosaccharides.

The mixture of acid- and nentral oligosaccharides is preferably administered in an
amonnt 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 newtral oligosaccharides comprises

the acid oligosaccharides of Fig.2, wherein

R represents hydrogen, hydroxy or acid group, preferably hydroxy ; and one selecied

from the group consisﬁng of Ra, R3, R4 and Rs represents free or esterified carboxylic
30  acid and the remaining of Ra, Rs, R4 and Rs represent hydroxy and/or hydrogen; and

galactooligosaccharide and/or transgalactooligosaccharide.



23 embodiment the oligosaccharide(s) are orally administered in a food matrix as described above.
Became stimulation of the immune system is of particular importance in subjects 5 suffering from
cancer, in particular those patients that are or have been subjected to chemotherapy, radiation and
those patients that are cachectic (as typically occurs in the terminal phase of cancer), the present
invention provides a method for the treatment of these subjects, said method comprising the enteral
administration of the present acid oligosaccharides, preferably in combination with the present neutral
oligosaccharidPs. 10 The present (acid) oligosaccharide is preferably provided to these subjects in a
nutritional matrix, i.e. a composition comprising fat, progein and carbohydrate. EXAMPLES Example 1:
15 Experimental setup Tne effect of diets comprising acid oligosaccharides, optionally combined with
neutral oligosaccharides were tested on the delayed-type hypersensitivity (DM) response, which is a
parameter for Thl immunological response and is determined by measuring the 20 increase in ear

swelling after localagiigerichalanag. Asicolnesacehatite st sdbhueac with ARiaMerage PP
between 2 and 10, were obtained by the method descriped in Wg) 02/42484 (see example 1) . Diets
containing 1 Wt.")ﬂ?”?f%ew:%;w.@@{%ﬁ?ﬁ%%% %W@‘f’%é@@aﬂ RefBRsPReigieetiteldiet were tested.
Neutral 25 oligosaccharide mixture (GP) containing galartooligosacchaiides (GOS) (Vivinni-GOSTm
(Borculo Dorgo_ Irlg;r}ggj%ts, Netherlands) and fructooligosacchatides (FOS) (Raftiline HP114, Orafti,
Meilen, Belgium) were used in a weight ratio GOS:FOS of 9:1. Diets containing 1, 2.5 and 5 wt.% OF
based on total wéighpafareddimbaiiractistael PR mstiedofules eammasontt adidmyierieunial

oligosaccharidesy(QiF-and A wasiesteddnactietsa0, cantainne: o Yt FiRad AW Ac01 based
on total weight of the diet, ) X . o .
immune system via a mechanism different from the acid oligosaccharides or nentral
oligosaccharides, the oligosaccharides combined with the LCPUFA is deemed to act
10 synergistically. The present method preferably comprises the administration of between
0.1 and 100 g LCPUFA per day, more preferably between | and 25 grams LCPUFPA per

day.

Foods
15 Tt'was found that the acid oligosaccharides, and particularly the sypergistic mixture of
acid and newtral oligosaccharides can ba‘advam;ageoﬂsly applied in food, such as baby
food and clinical food. Such food praferably comprises lipid, protein and carbohydrate
and is preferably administered in Hguid form. The term “liquid food” as used in the
~ present invention includes dry food (e.g. powders) which are accompanied with
20 instroctions as to admix said dry food mixture with 2 suitable liquid (e.g. water).
Hence, the present invention also relates to 2 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 mutritiomal composition
25  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 conmdbutes to the total calorc value of the

preparation).

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

foods contaiming the acid oligosaccharides, optionally combined with the neutral



24 All data is presented as percentages relative to control values, i.e. the relative values of the
oligosaccharide supplemented group compared to the group receiving the control diet (without
oligosaccharides). 5 Animals and diets Female, 6 weeks old C57B1/6 mice (Harlan Nederland BV,
“Horst, the Netherlands) were group-housed under a regular 12 hours light/dark regime. Group size
was 10 Animals per group and 3 animals in the negative control groups. The animals were given
semi-synthetic diets (Research Diet Services, Wijk bij Duurstede, the Netherlands). Control 10 diets
were made to the AIN93G specifications (Reeves et al (1993) Development and Testing of the AIN93
purified diets for rodents: results on growth kidney calcification and bone mineralisation in rats and
mice. J Nutrition 123(11): 1923-31), oligosacchadde é%pplemented diets were based on these
specifications. Carbohydrate content of the supplemented diets were kept constant by the exchange of

total carbohydratggéesciheribiesobensaachargaxonitoy etithtshfiSitntiY hevsejpevdty watbodybsate

components were substituted,respective to their.nar HQ, i -diet. The I ein the
normal diet consf’é‘?slg?dcsz%‘e’rﬁ'gta H 6%)6 or %t%ﬁ%wgﬁ t;ﬂ%[&i[g%%?dﬁl %%&a%%ﬁ%%@,%ﬁé@rose (10%)
and cellulose (5%) 229:¥aceiniktioseproptol nsceisaibis aresisred andinsakidepopighdito four
weeks of adaptaggﬁ#&mrﬂg hoysingi@ndeiligtsso daal. ardriandsample WS seHectaderior to

vaccination. At day I, the first vaccination was administered %%bc taneo%gly. After%hr e \eeks, a
blood samplé waRiEemebieipmay OPFah dogsh SHEFHRIE X% % GheREaPeAt Nile dHys after 25
booster injection fgay IeRasalipatdhicknesstiwassmenstisestasith dddigiematidioutside ridiemeter

(Mitutoyo, Veenendaal, the Netherlands) .and a delayed:type ensitivity (DM) response was
induced by inject%sﬂiﬁgﬁ%ﬁ@h&?&? W?Fgéﬁ?gﬁéé O%Xigt?h%%%é%s%m §anr1?o¥|lr§ ae. 24 h therafter (day

ou
32), the DTH resfbaisRonas mepstidettraiiid essgmplenviicddkEinThertter Mhscusse premetificed.

Spleens were isolated 0%1%% ?r%g%q{?gﬁg’g dor %ﬂy%@m%i%%%egé& MAGRIRAIAARSrensisted of a

100 gl i.c. (intracﬁsfaoneous tion of a 171 mix of antigen solution and Slimune adjuvant (Speed,
Cedi-diagnoBlics 8honl8lystad, libeanventarerdayTes mig drusedfion Grad 3P 1 1@@‘&%&%& Influvac
200212003 (Solvay Pharmaceuticals, Weesp, the Netherlands) in PBS . Influvac is a trivalent protein
vaccine, 5 containing 3x30 gg/ml haemagglutinin of three different influenza strains. For the DTH

responses, mice 0k FeRsERBl Rids 55 BEefahRSeTrRRBRb-IPIA o el 46 1538 PRP ARERge. Cell
cultures 10 Splergsirtes we isnlatadsismciheils paansil sigrineinesfioelt sitasnsiis{Bedion
Dickinson, Erembodegem, Belgium). Red.blood cell ' ' agigg op-ice. After
washing with cultﬁ?lé‘n%g |5nn%%vﬂﬁoufi %%ﬁ'e%?&%s%%@&gme (%ﬁ%ﬁé%%#er, Becgman

Coulter, the Nethéekzads) and kept on ice. Cultures were set up using 0.1 mg/m1 dialysed Influvac as
a stimulus Cells were seeded in 96-well culture 15 plates at 1*106 cells per well. The culture medium

consisted of RPME-1640 with HUES buffer and 2 mM L-Gluramjne Inv%g;)gg%%M%gIbeke, elgium)
with 10% fetal calF P85Sy 12 He PR iR TrRTnaiy T 5 HatRh & Priéreafter

supernatants wergohafiiesicshand Fetansats=80 Gsunfillapalyés, el protiteratoh wggsmmngasyred in
parallel cultures by, 311Ahymirine incoporation. Whish WaR AAJeH-BH8n, and pea protein), free
20 amino acids and mixmres 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 ahout 40% to about 80% of the emergy of the nutritional composition. Any
suitable (source of) carbobydrate may be used, for example sucrose, lactose, gincoss,
25  fructose, commn syrup solids, and maitodextrins, and mixtures thereof.
The present composition is preferably substantially free of viable bifinogenic bacteria.

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

30  problems may be reduced by administering the present oligosaccharides in Hauid food



20 cultures for the last 18 boars at 0.4 gCu/well. After 5 days, the cells were harvested using a
Filtexmate harvester (Perkin Elmer, Zaventem, Belgium) and counted on a Micro-Beta counter (Perkin
Eimer, 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. 25 Cytokines were analysed in
supernatants of Influvac stimulated cultures. IL-2, M-5, IL- 10 and TN-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 30 ELBA using the Pharmingen OptEI,%nouse IL-4 kit (Becton Dickinson,
Erembodegem, Belgium), according the manufacturer's specifications. 26 Results D271 response acid
oligosaccharides The diets containing dosages of 1 wt..%, 2.5 wt.% and 5 wt.% Ac01 induced a
statistically signifjarpthnes easemliisDERveas poAsS S6AWNGA S dBe BémhbnbitreRdd{see Table

51). The observg%ggﬁ%gé? ig&icative for the advantageous use of acid oligosaccharides in the present
.% ac

method. TAN. F. [ &igosaddharides in diet DTH.re_séPonse (%) O (controle) 100 1 122
In view of the above, it is also important that the ligui food does not have an excessive

caloric density, however stilt provides sufficient calories to feed the subject. Hence, the
5 lguid food preferably bas a calomic density between C.1 and 2.5 keal/ml, even more
preferably a caloric density of between 0.5 and 1.5 keal/ml. '

Infant formula

It was found that the present composition can be advantageously applied for infant
10  formuls. Such infant formula preferably comprises lipid, protein and carbohydrate and is

preferably administered in liguid 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 mixtore with a suitable liquid (e.g. water).

15 Hence, the present invention also relates to an infant formula which preferably coroprises
between 5 and 60 en% lipid, between 5 _a.ud 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

20 percentage and represents the relative amouxnt each constitvent contributes to the total
caloric vatue of the preparafion}.

Preferably 2 combination of vegetable lipids and at least one oil seiected from the group
consisting of fish oil and omega-3 containing vegetable, algae or bacterial ofl is used.

The proteins used in the nuiritional preparation are preferably seleqted from the group of
pop-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, particuiarly cow

30  milk protein proteins such as casein and whey proteins are particularly prefer;ed.



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.% (IF and 1 wt.% Ac01 induce a statistically
significant increase in the DTH (see Table 2). As the effect is.significantiy higher than the DTH
responses from diem containing the acid or neutral oligosaccharides alone, these results 15are
indicative for the synergistic effect provided by the administration of acid and neutral oligosaccbarides.
The observed effect is indicative for the advantageous use of a combination of acid and neutral -

oligosaccharides in the present method. TABT 2 Wt% oligosaccharides in dietl DTH response (%) O
(control) 100 1 wt% GF 01

A source of digestible carbohydrate may be added fo the nutsitional 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, giucose,
fructose, corn syrup solids, and maltodextrins, and mixtures thereof,

According ® & particularly preferred embodiment, the present infant formula containg 7
to 12 energy % protein; 40 to 55 energy % carbobydrates; and 35 to 50 energy % fat. As
this comébsitioa is particolarly suitably used to reduce the aliergic reacn‘o;:l in an infant,
the protein of the infant formula is preferably selected from the group comsisting of

10 hydrolyzed milk protein (e.g. hydrolyzed casein or hydrolyzed whey protein), vegetable
protsin and/or amino acids. The use of these proteins further reduced the allergic
reactions of the infant,

Stool itragui‘sarities (e.g. bard stools, insufficient stool volume, diarrhea) is a major

15  problem in many babies that receive liquid foods. It was found that stool problems (e.g.
diarthea) may be rednced by administering the present oiigosaccharides in liquid food
which have an osmolality between 50 and 500 mOsm/kg, more preferably between 100
znd 400 mOsm/kg.

20 Ina pm‘ticuiaﬂy preferred embodiment, the present invention also provides a composition
“which is particularly suitable for use in the present method. This composition has 2 high
similarity with natural buman milk, both in funcfionality and molecular structure. Hence,
the composition is perticularly suitable as an infant formula. The present composition
contains fat, carbohydrate, protein; and between 0.5 and 1 gram soluble indigestible

25  oligosaccharides per 100 ml liguid product, preferably between 0.7 and 0.9 gram/100 ml.
Farthermore the composifion contains, per 100 ml liquid product, between 0.4 and 0.7
gram transgalaciooligosaccharides (indigestible [galaciose]s-giucose comprising B-linked
saccharides:; wherein 1 is an integer between 1 and 60, ie. 2, 3, 4, 5, §, ..., 39 ,60;
preferably n is selected from 2, 3, 4, 5,6, 7, 8,9, or 10); and between 0.01 and 0.1 gram

30  inulin (indigestible polysaccharide carbohydrate comprising a chain of at least 10 B-
linked fractose units); and between 0.04 and 0.3 gram acid oligosaccharides as depicted



132* 1 wt.% Ac01 122 2.5 wt% GF 129* 2.5 wt.% Ac01 136* 1 wt.% GP and 1 wt% Ac01 159* 20 *
indicates significantly different (Pc0,05) from control 27 Infiavac specific proliferation of acid
oligosaccharides Administration of diets containing 2.5 wt% and 5 wt.% acid oligosaccharides (Ac01)
induced a significant lowering effect on the infhwac specific proliferation ex vivo (see Table 3). The

observed effect is indicative for the advantageous use of acid 5 oligosaccharides in the present
method.

22

in Figure 2. The present liquid product can be suitably prepared by a consumer from 2
powdered product. The present liquid product preferably contains the ingredients and has
the characteristics as described herein above and below and can be favorably used in the
methods described herein.

Oligosaccharides _
The acid oligosaccharide is preferably included in the present composition according to
the invention in an amount exceeding 0.1 wt.%, preferably exceeding 0.2 wt.%, mors
preferably exceeding 0.5 wt.% and even more preferably exceeding 1 wt.% based on the
10 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 hes an oligosaccharide content below 20 wt.%, more preferably
below 10 wt.% sven more preferably below 5 wi.%.

15  The neutral oligosaccharide is preferably inciuded in the present composition according
to the invention iz an amount exceeding 0.1 wt.%, preferably exceeding 0.2 wt.%, more
preferably .e;xceeding 0.5 wt.% and even more preferably exceeding 1 wt.% based on the
total dry weight of the composition.. Although the adminisﬁation of considerable amounts
of oligosaccharides will generally not lead to undesirable side gffects, the present

20  composifion preferably has an oligesaccharide content below 20 wt.%, more preferably

below 10 wt.% even more preferably below 5 wt.%.

The present composition was found to synergistically stimulate the imunmme systerm.
Hence, the present composition can be suitably used in a method for the treatment and/or
25  prevention of infection, said method comprising orally administering to a humeas,
preferably an infant, the present composition. By stimulating the immune system and by
promoting 2 bealthy intestinal flora, the present composition also has a systemic ant-
infective =ffect. Hencs, the present acid oligosaccharides, preferably combined with the
present nentral oligosaccharides can be advantageously used for the freatment and/or
30  prevention of intestinal infections and/or respiratory fract infections. In a further preferred



Infiuvac specc proliferation of a combination of acid and neutral oligosaccharides Administration of a
combination of 1 wt.% OF and 1 wt% AcO01 induced significant 10 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 neutral oligosaccharides alone, these results are indicative for the
synergistic effect provided by the ariministration of acid and neutral oligosaccharides. The observed
effect is indicative for the advantageous use of a combination of acid and neutral oligosaccharides in
the 15 present method. Reduced proliferation is indicative for the reduction of Th2 response, and the
Thl/Th2 balancing effect of the present method. TAR%3,F, 3 1 Wt.% oligosaccharides in diet lufluvac
specificproliferation (%) O (control) 100 1 wt% GF 100 1 wt.% Ac01 92 2.5 wt.% Ac0O1 61*

10

15
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embodiment the oligosaccharide(s) are orally administered in a food matrix as described

above,

Because stimulation of the immune system is of particular importance in subjects
suffering from cancer, in particular those patients that are or have been subjected to
chemotherapy, radiation and those patients that are cachectic (as typically occurs in the
terminal phase of cancer), the present invention provides a method for the treatment of
these subjects, said method comprising the enteral administration of the present acid
oligosaccharides, preferably in combination with the present neutral oligosaccharides.
The present (acid) oligosaccharide is preferably provided to these subjects in a nuixitional
matrix, i.e. & composition comprising fat, protein and carbohydrate.

; EXAMPLES
Example 1.

Experimental setup :

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 anfigen chalienge.

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



5 wt.% Ac01l 54* 1 wt.% OF and 1 wt.% Ac01 50* *indicates significantly different (P ,from count 20
Th11Th2 balance: Cytokine profiles after administration 'of acid oligosaccharides Cytolcine 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 25 wt.% and 5 wt..% AcO1 resulted in a decrease in the
Th2-related cytoki_nes, 11-5 and IL-10, while the ml-related cytokiries IL-2 was increased and IFN-y
was not significantly lowered (see-Table 4). These results are indicative for the Th1/Th2 28 balancing
effect of acid oligosaccharides and indicative for the gdvantageous use of acid oligosaccharides in the
present method, e.g. for the treatment and/or prevention of diseases with relatively low Thl immunity. 5

Thi/'h2 balance: Cytokine profiles after administration of acid and neutral oli ccharides Compared
to controls, admitisthds FESERSH i H%SWS.L%%B oeg 1%(?11 Va%%?@ﬁc@i%%%ﬁe‘drﬁ[ﬁl 3 8§crease in

O
and I w
the Th2-related gy@kisGEdthd:itk soppivdnbintdderadyileotnpantt] telatemovy tsieives iheemkdolRliety were not
lowered (see Table 4, wherein dﬁ\&g ar 10 presented as percentage relative to values of the

. ithdut oligosacchanides): : . C
vaccinated contr vfgroup i7e. receiving no oligosaccharides)). These results are indicative for the
Th11Th2 balancing effect of a combination of acid- and neutral oligosaccharides and indicative for the
advantageous udeipfacirdiépssaccharides in the present method, e.g. for the treatment and/or

prevention of dispases, with-telativety Tews Hhicinmaiai N eeiticid By Huest] id/ IRdhedtiods) were

group-housed under a regular 12 hours light/dark regime. Group size was 10 animals per

group and 3 ammals in the negaiive control groups. The amimals were given semi-

synthetic diets (Research Diet Services, Wijk bij Dunmstede, the Netherlands). Control

10 diets were made to the AIN93G specifications (Reeves et al (1993} Development and

Testing of the AIN93 purified diets for rodents: results on growth kidpey calcification

and Bone mineralisation in rats and mice, J Nutrition 123(11): 1923-31), oligosaccharide

supplemenied diets were based on these specifications. Carbobydrate content of the

suppiemantecf diets were kept constant by the exchange of total carbohydrates for the

15 oligosaccharides on 2 weight basis. The separate carbohydraie components were

substituted respective to their normal ratio in the diet. The carbohydrates in the normal

diet consist of cornstarch (40% of total weight), dextrinized cornstarch {13.29), sucrose
(10%) and celiniose (3%).

20  Vaccination protocol _
Vaccinations were started after 2 period of two to four weeks of adaptation to the new
housing and diets. At day 0, & blood sample was collected prior to vaccination. At day 1,
the first vaccination was administered subcutaneonsly. After three weeks, 2 blood sample
was collected (day 21) and a booster vaccination was given (day 22). Nine days after

25  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 ic. (intracutapeous) in the
mouse ear pinnae. 24 h therafter (day 32), the DTH response was measured, a
bloodsample was taken and the mice were sacrificed. Spieens were isolated and prepared

30 for ex-vivo restimuliations.



15 reflects the Th2r1131 balance. In other words, a lower ratio is indicative for stimulation of ml and/or
inhibition of Th2, and in any case indicative for the Thl -Th2 balancing effect of the present
oligosacchandes. TABLE 4 Wt.% oligosaccharides in diet cytokine IPN-y (%) I1.,2 (%) IL101L4
(%)(To) ITS (To) 11.4,(0ON-y ratio O (control) 200 100 100100 100 100

23

The vaccinations consisted of a 100 pl i.c. (intracutaneouns) imjection of a 1:1 mix of

antigen solufion and Stirmme adjuvant (Specol, Cedi-diagnostics BV, Lelystad, the

Netherlands). The antigen solution was a 1:100 dilution of Influvac 2002/2003 (Solvay

Pharmaceuticals, Weesp, the Nethertands) in PBS . Influvac is a trivalent protein vaccine,
5 containing 3x30 pg/m! haemagelutinin of three different influenza strains.

For the DTH responses, mice were i.c. injected with 25 i dialysed Infiuvac in both ears

as 2 DTH challenge.

Cell cultures

10  Splenocyies were isolated from the spleens using fine-mesh cell strainers (Becton
Dickinson, Erembodegem, Belgiﬁm). Red blood cells were lyzed by 5 minutes incubation
on ice. After washing with colture medivm without phenol red, cells were counted
(Coulter Counter, Beckman Coulter, the Netherlands) and kept on ice. Cultires were sat
up using 0.1 pg/mi diatysed Influvac as a stimulus. Cells were seeded in 96-well culture

15  plates at 1#10° celis per well. The culture medium consisted of REME-1640 with HEPES
buffer and 2 mM L-Glutamine (Invizogen, Merelbeke, Belginm) with 10% fetal calf
serum (FCS). Culmres were incubated for 5 days at 37°C at 5% COy Thercafter
supernatants were barvested and frozen at -80°C until analysis. Cell proliferation was
measured in parallel cultarss by SH-thymidine incorporation, which was added to the

20 coltures for the last 18 hours at 0.4 pCo/well. After S_days, the cells were harvested using
a Filtermate harvester (Perkin Fimer, 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 muinute (cpm) were recorded as a measure for

prolfiferation speed.

Cytokines were analysed iz supernatznts of Influvac stimulated cultares. -2, IL-5, IL-
10 and TFN-gamma were measured using the Bio-Piex system with a custom mixed
beadset for the cytokines mentioned (Bio-Rad, Veenendaal, the Netherlands). Cytokines
were meastred according to the mamfacturer’s specifications. I.-4 was measured by

30 ELISA using the Pharmingen OptEIA mouse I ~4 kit (Becton Dickinson, Erembodegem,
Belgium), according the manufactrer’s specifications.



1 wt.c70 AcO1 100 196* 70 83 72 85 2.5 wt.% ACOI1 75116 58* 55 66 75 5 wt.% Ac01 69 161* 44* 33*
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Results |

DTH response acid oligosaccharides

The diets containing dosages of 1 wt.%, 2.5 wt.% and 5 wt.% AcOl induced a statistically
significant increase in the DTH response, showing a dose-dependent increase (see Table

1). The observed effect is indicative for the advantageeus use of acid oligosaccharides in

the present method.
TABLE 1
Wt.% acid oligosaccharides in diet | DTH response (%)
0 (controle) 100
1 122
2.5 136*
] 140%*

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

DTH response acid and neutral oligosaccharides

The combination of 1 wt.% GF and 1 wt.9% AcOl induce a stasistically 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 uss of 2

combination of acid and neutral oligosaccharides in the present method.

TABLE 2

Wt.% oligosaccharidss in diet | DTH response (%) N
0 (control) 100

1 wt% GF 132%

1 wt.% AcOl 122

2.5 wit% GF 120#%

2.5 wt.% AcOl 136*

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

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



56* 51* 1 wt.% GE and 1 wt.% Ac01 93 123 45* 55* 45* 20 * indir.ates significantly different (P<0,05)
hum control 29 Claims 1. Use of a nutritional composition comprising acid oligosaccharide and
5neutral oligosaccharide in the manufacture of a medicament for use in i)stimulation of the immune
system in patients suffering from AIDS and/or HIV infection or 10treatment and/or prevention of AIDS

and/or HIV infection wherein the acid oligosaccharide is selected from the group consisting of pectin
and alginate and the neutral oligosaccharide is selected from the

27

Influvac specific proliferation of acic.f oligoseccharides
Administration of diets containing 2.5 wt% and 5 wt.% acid oligosaccharides (AcOl)
- induced a significant Jowering effect on the influvac specific proliferation ex vive (see
Table 3). The observed effect is indicative for the advantageous use of acid
5 oligosaccharides in the present method.

Influvac specific proliferation of a combination of acid and neutral oligosaccharides
Administration of a combination of 1 wt.% GF and | wt.% AcOl induced significant

10  lowering effects on the antigen specific proliferation (see Table 3). As the effect is
significantly improved over the DTEH responses from diets containing the acid or neutral
oligosaccharides alone, these resuits are indicative _for the synergistic sffect provided by
the administration of acid and peutral oligosaccharides. The observed efiect is indicative
for the advaritageous use of a combination of acid and neutral oligosaccharides in the

15  present metbod. Reduced proliferation is indicative for the reduction of Th2 response,
and the Th1/Th? balancing effect of the present method.

TABIE3

Wt.% oligosaccharides in diet Inftuvace specific proliferation (%)
{0 {contxol 100

1 wi% GF 100

1 wit.% AcOl o2

2.5 wi.% AcOl 61*

5 wt.% AcOl 34%

1wt% GF and 1 wt.% AcQOl | 50%

* indicates significantly different (P<0,05) from comtrol
20 _
ThI/Th? balance: Cytokine profiles after administration of acid oligosaccharides
Cytokine profiles were measured in the culre supernatants of the influvac specific
spienocyies. Data are presented 48 percentage relative fo values of the vaccinated control
group {l.e. receiving no oligosaccharides). Compared to controls, diets containing 2.5
75 wt.% and 5 wt.% AcO]l resulted in a decrease in the Th2-related cytokines -4, TL-5 and

TL.-10, while the Thl-related cytokines I-2 was increased and IFN-y was not

sigm'ﬁcanﬂy lowered (see Table 4). These results are indicative for the Th1/Th2



15group consisting of fructooligosacchararides, galactooligosaccharides and
transgalactooligosaccharides and the nutritional composition comprises fat, protein and carbohydrate.
2. The use according to claim 1 wherein the composition comprises two 20chemically distinct neutral
oligosaccharides being - galactose based neutral oligosaccharide selected from the group consisting
of galactooligosaccharide and transgalactooligosaccharide; and 25 - fructose and/or glucose based
neutral oligosaccharides selected from the group consisting of inulin, fructan and
fructooligosaccharide. 3. The use according to clayp 2, wherein galactose based neutral
oligosaccharide has an average DP between 2 and 10, and fructose 30 and/or glucose based neutral
oligosaccharides have an average DP between 10 and 60. 4. The use according to any of claims

1-3, wherein thaaasifoligasatebitridizbaschaddey endoppistivefizdtioadvenneenisian a2l 35 5. The
use according to any of claims 14 wherein the GONROSKIOREOMRNRES hRiueeRwAaRhSGen% fat,
between 10 aﬁ%ggf?écrg‘% ‘pi)%%tlé%r]fhg v%gen. 15 a% 80 en% carbohydrate, fruct%oligosaccharides and
galactooiigosatshssidush rieivehe teth FrbIREEHligosaccharides have an 40 average DP between 10

and 60 and the galactooligosaccharides have an DP between 2 and 10. 6. The use according to claim
e s A e R SR R
oligosaccharides
Compared to 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.-5 and 1L-10, while the Thl-
related cytokines IL~2 gnd TFN-y were not lowered (see Table 4, wherein data are
10  presented as percentage relative to values of the vaccinated control group (i.e. receiving
no oligosaccharides)). These results are indicative for the Thi/Th2 balancing effect of a
combination of acid- and newtral oligosaccharides and indicative for the advantageous
use of acid oligosaccharides in the present method, e.g. for the treatment and/or
i)revention c;f diseases with relatively low Thl immunity. Particularly the IL-4/IFN ratio
15  reflects the Th2/Thi balance. In other words, a lower ratio is indicative for sﬁmulaﬁon of
’i‘hl 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
: PNy | IL2 1o | IL4 s TLAMEN-y
(%) (%) (%) (%) (%) ratio

{0 {control) 100 100 106 1100 100 100

1 wt.% AcOl 100 186* 70 83 72 85

2.5 wt.% AcOl 75 116 58 55 66 75

5 wt% AcOl 69 161%* 44%* 33 56% S51%
1wt.% GFand 1 wt.% AcOl |93 123 45% 44% 55% 45%

20  * indicates significantly different (P<0,05) from controi
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Claims

1. Use of a nutritional composition comprising acid oligosaccharide and
neutral oligosaccharide in the manufacture of a medicament for use in

3 stimulation of the immune system in patients suffering from
AlIDS and/or HIV infection or

i) ireatment and/or prevention of AIDS and/or HIV infection

wherein the acid oligosaccharide is selected from the group consisting of
pectin and alginate and the neutral oligosaccharide is selected from the
group consisting of fructooligosacchararides, galactooligosaccharides and -
fransgalactooligesaccharides

and the nutritional composition comprises fat, protein and carbohydrate.

2. The use according to claim 1 wherein the composition comprises two
chemically distinct neutral oligosaccharides being

- gaiactdse based neutral oligosaccharide selected from the group
consisting of galactooligosaccharide and fransgalactooligesaccharide; and

- fructose and/or glucose based neutral oligosaccharides selected from the
group consisting of inulin, fructan and fructooligosaccharide.

3. The use according to claim 2, wherein galactose based neutrai
oligosaccharide has an average DP between 2 and 10, and fructose
and/or glucose based neuiral oligesaccharides have an average DP
between 10 and 60. ‘

4, The use according to any of claims 1-3, wherein the acid
oligosaccharide has a degree of polymerization between 1 and 250.

5. The use according to any of claims 1-4 wherein the composition
comprises between 5 and 50 en% fat, between 10 and 60 en% protein,
betwean 15 and 80 en% carbohydrate, fructooligosaccharides and
galactooligosaccharides, and wherein the fructooligosaccharides have an
average DP between 10 and 60 and the galaciooligosaccharides have an
DP between 2 and 10.

6. The use according to claim 5 wherein the composition has an osmolality
between 50 and 500 mOsm/kg.



