IMMUNEMODULATING OLIGOSACCRIDES FIELD OF THE INVENTION
The present invention relates to a method for the treatment and/or
prevention of immune 5 diseases, said method comprising the
administration of oligosaceharides. 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 T-cell subpopulations. So 10 called Thl cells predominantly
produce cytokinegyMUNEMODTEa TEMRUREIRORACFESISHRESO FN-y,
IL-12, IL-2). In contrast, Th2 cells predominantly produce IL-4, IL-5 and
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circumstances in a well-controlled balance. Neither the Th 1 nor the Th2 response
prevails. If in disbalance, the dominance of one of Thi or Th2 immune responses play 2

role in or is responsibie for several pathological conditions.

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 mellius, multiple
sclerosis, Crohr’s disease, Pemphigus vulgaris, autoimmune thrombocytopenic purpura,

autoimmune bemolytic anemia.

An excessive Th 2 response leads to extreme semsitivity towards foreign components
which should not lead to any immumological reaction, e.g. allergies and related diseases
such as atopic dermatitis, asthma, occupational asthma, food allergy (e.g. cows milk
allergy, apple allergy, peanut and other mut ailergies, lupine allexgy), allergic rhinitis (e.g.



A relative shift towards an increased Th 2 response and/or reduced 'Al
response is found under circumstances of stress of any sort, which
consequently results in a bias towards a 5 Th 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 oradiation and metabolic stress
leading to malnutrition, cachexia or malnutrition caused by anorexia.
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transgalactooligosaccharides, inulin and galacturonic acid
oligosaccharides. US 6576251 describes a combination of 25 sialyated
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anaerobic fermentation, using e.g pectate lyase. The preparation can be used for the

20  medical treatment of heavy metal intoxication.

Also combinations of acid- and neutral oligosaccharides have been described. EP
1105002 describes a prebiotic composition comprising transgalactooligosaccharides,
ionlin and galacturonic acid oligosaccharides. US 6576251 describes a combination of
25  sialyated oligosaccharide (disialolacto-N-tetraose) and galactooligosaccharides, for the
prophylaxis of symptoms connected with the adhesion of organisms such as influenza.
WO 01/60378 describes mixtures of unsaturated pectin hydfolysate and neutral
oligosaccharides for the prevention of adhesion of pathogens to epithelial surfaces.



advantageous effect by stimulating bifidogenic flora, and preventing
adhesion of pathogens to the epithelial tissues. 10 The present inventors
have now surprisingly found that systemic markers for the function of the
immune system are influenced by the administration of (acid)
oligosaccharides. This finding opens a new field of application of
oligosaccharides, particularly for diseases whiph at best can be treated
by immune system modulation By "modulation” or "modulating” is
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response. In a further aspect of the present invention it was found that
oligosaccharides can be advantageously used to restore disbalance in
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The present inventors.- also surprisingly found that the different oligosaccharides have

20  different stimulatory effects on the immume system, It was found that administeation of
| acid 6Iigosaccha!:{de:s (relatively) stimuiates ThI response and lowers the Th2 cytokine
release (e.g. IL-10, IL4 and IL-5). It was also found that administration of a combination

of acid oligosaccharide and neufral oligosaccharide syne;rgiSticéHy stimulates the
immune-system, particularly by lowering the Th2 response and increasing the Thl

25 response.

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

and prevention of disorders which are associated with Th1/Th2 disbalance.
30



response. 10 Hence, the present invention provides a method for -
modulating the immune system; - stimulating the development of the
immune system, particularly in humans of the age between 0-1 year; -
enhancing systemic immune response; 15 - treatment and/or prevention
of ThI/Th2 disbalance; and/or - treatment and/or prevention of diseases
which at best can be treated by immune-4ystem modulation; wherein the
method comprises the administration of acid oligosaccharide, preferably

aciqg- and. neutral oligosaccharide, mare preferably acid.oligesaccharide .
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present invention relates to a food composition comprising between 5 and
- 50 enRHBRASEhKREN 10 and 60 en% protein, between 15 and 90 en%

- enbancing sysiemic irumune response;

15 - treatment and/or prevention of Th1/Th2 disbalance; and/or

- treatment andfor prevention of diseases which at best can be treated by immune-
system modmlation; | - ' ‘
wherein the method comprises the administration of acid oligosaccharide, preferably
acid- and neuntral oligosaccharide, more preferably acid oligosaccharide and two
20 chemically distinct neutral oligosaccharides.

In other words it can thus be said that acid oligosaccharide has a beneficial effect on

inflammatory cytokines (Th1 response). In addition the combination of acid

oligosaccharide and neutral oligosaccharide has a beneficial effect on inflammatory
25 cytokines (Th2 response).

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

oligosaccharide and neutral oligosaccharide, ie. the use of acid oligosaccharide and
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10 carbohydrate, and preferably a caloric density between 0.5 and 2
kcal/ml, acid oligosaccharide and neutral oligosaccharide, wherein said
acid oligosaccharide comprises at least one terminal uronic acid unit; and
said neutral oligosaccharide is selected from the group consisting of
cellobiose, cellodextrin, B-cyclodextrin, indigestible dextrin,
gentiooligosaccharide, 15 glucooligosacgharide, isomaltooligosaccbaride,
isomaltose, isomaltriose, panose, leucrose, palatinose, theanderose,
D-agatose, D-lyxo-hexulose, lactosucrose, a- galactogligosaccharide,
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administering to said mammal a composition comprising a therapeutically
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treatment of diseases 5 associated with egsinophilia, such as asthma and
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‘studies. 10 Immune_system related disorder,
galactooligosaccharide, B-galactooligosaccharide, transgalactooligosaccharide, lactulose,

-galatosyllactose, syntbetic galactooligosaccharide, fructans - Levan-type, fructans -
Inulin-type, 1 f-B-fructofuranosylnystose, xylooligosaccharide, lafinose, lactosucrose and

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 disorders,
hereditary or conditional induced immumodeficiency, support for vaccinations, allergy
Type 1, allergy Type 2 and allergy Type 3, said method comprising administering to said
mammal a composition comprising a therapeufically effective amount of acid

oligosaccharide.

Some diseases that are thought to be cansed/mediated in substantial part by Th2 immune

30  response, [L-4/1L-5 cyiokine induction, and/or eosinophilia (and accordingly responsive

to treatment according to the present invention) include asthma, allergic rhinitis, systemic
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It has now been found that the administration of acid oligosaccharide,
preferably combined with neutral oligosaccharide provides beneficial
systemic effects to the subject. Systemic means affecting the entire body
as a result of the (systemic) circulation of the blood and/or lymph. 15 In
one aspect, the present invention provides a method for modulating
and/or enhancing the immune system, said method comprising the
administration of acid- and neutral oligosaccharides. This method can be
suitably used i hod for balanci .response, i
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immune system related disorder, said method comprising administering

25 to said mammal a composition comprising a therapeutically effective
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comprising administering to the mammal a 30 composition
comprising acid oligosaccharide, optionally combined with neutral

olignaanehation réidkiasdpasticularly surprising that the enteral

administration of the present oligosaccharides provides the beneficial
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oligosaccharide or acid- and neutral gligosaccharide, In a further . i
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olipbsdcaiddsidemph.infants, preferably humans in the age of O to 6 years,
preferably in the age of between 0 and | year. As this group has a

particular disbalance in the Th1/Th2 10 ratio (the Th2 prevails in many
cades)cthtprosbnprerstidaveairp PYidas|y thsthpdofpesodelating and/or enhancing

~the immune system, said method comprising the administration of acid- and neutral
oligosaccharides. This method can be suitably used in a method for balancing the Thl/
Th2 response, in particalar by simulating the Thl respomse. Hence, compositions
containing the present oligosaccharide(s) which are advertised to e.g. simulate maturation
of the immune éystem, enhance the resistance to pa,thogeﬁs by ephancing the immune
system and/or support the immune system are part of the present invention.
In a further aspect, the present invention provides a method for the treatment and/or
prevention of an immune system related disorder, said method comprising administering
to said mammal a composition comprising a therapeutically effective amount of acid

oligosaccharide.

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

oligosaccharide.
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this disbalance in this population. Administration of the acid
oligosaccharide, preferably combined with the neutral oligosaccharide is
also believed to improve maturation of the (gastro)intestinal tract of the
newborns, mating the present method and composition particularly
suitable for administration to pre-term infants. In a preferred embodiment
the 15 present method relates to the stirqulation of the maturation of the
immune system in human subjects between the age of 0-6 year,
preferably between 0 and 1 year. Further preferred compositional features
such as protein, carbohydrate, lipid, osmolality, viscosity and caloric
density,of 3,eepR/iIoRMhish,CaR-be uitahlydisetiniigMaing 3R aGesent
described below. The immune system related disgrder is preferably
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(insnintdepesdantdisheigaine tdsintatonnioitashidisgostipiede, preferably
sclerosis, psorjasis, scieroderma,.Crohn's disease, | inflammatory .
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Further preferred compositional featmes such as protein, carbohydrate, lipid, osmolality,
viscosity and caloric density of a composition which can be suitably used in this method

are described below.

"The immune sysiem related disorder is preferably selected from autoimmune disorders,
hereditary or conditional induced immunodeficiency, support for vaccinations, allergy
Type 1, allergy Type 2, allergy Type 3 and allergy Type 4.

Autoimmune disorders which can suitably be treated include systemic lupus
erythematosus, chronic glomerulonephritis, polyarteritis nodosa, poststreotococcal acute
glomerulonephritis, Graves® disease, myasthenia gravis, insuline resistant diabetes,
hashimoto’s thyroiditis, haemolytic ansemia, pernicions apaemia, Goodpasture’s
syndfame, pemphigus vulgaris, autoimmune thrombocytopenia pupura, acute rhenmatic

fever, mixed essential cryoglobulinemia, autoimmune preniciopus anemia, antoimmune



10 ulcerations and stress in more detail stress after social stress, chronic
infection or cigarette smoke, air pollution, radiation, chemotherapy.

Because stimulation of the immune system is of particular importance in
subjects suffering from Acquired Immunodeficiency Syndrome (AIDS)

and/or Human 15 Immunodeficiency Virus (HIV) Infection, in a preferred
embodiment the present invention particularly provides a method for the
treatment and/or prevention AIDS and/or8HIV infection, said method
comprising the enteral administration of the present acid

olig ri re in combination with the ptesent neutral o
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nedﬂ%’}hﬂ @%%ﬁﬁ%ﬁ@ﬁ‘ﬁ?é%’f The present (acid) oligosaccharide is preferably

Sprovided to the subject suffering from AIDS and/or HIV infection in a

nutgiti | ma I.£. a compasition comprising fat, protein and
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that the present method can suitably be used to support vaccination

proceSsHE SR e if ARTENT RAREI AhsakeTaTon process. These are
included in the term immune system related disorders. The acid

oli harid referably combined with.the neutral oligosaccharides,

are pre{era%ﬁ?ﬁgar%‘%?/) (g{:latng%%%ncf DFETE &R PariTise rimmartance in subjects
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rel&iBs iofhircalinenttpd/omigvaptiar SlaRaNEH0 mtion of the present acid

oligosaccharides, preferably in combination with the present neniral oligosaccharides.
The present invention aiso provides 2 method for the treatment and/or prevention of
diarrhea in subjects suffering from AIDS andfor HIV infection, said method comprising
enterally administering the present acid oligosaccharides, preferably in combination with
the present _neutfai oligosaccharides. The present (acid) oligosaccharide is preferably
provided to the subject suffering from ATDS and/or HIV infection in a nufritional mairix,

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

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



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 prevention of an immune system related disorder

selected from autoimmune disorders, hereditary or conditional induced 15
immunodeficiency (preferably not AIDS), support for vaccinations, allergy
Type 1, allergy Type 2 and allergy Type Acid oligosaccharides The term

acid oligosaccharide refers to oligosaccharides comprising at least one

acidic 20 group selected from the group consisting of N-acetylneuraminic
acid, N- glycoloylneuraminic acid, free or esterifled carboxylic acid, sulfuric
ach Gro b adernshie ibrieratset Petipd AR SHEEL fsEceniarpport vaccination
prefecakbsis 2 palivhexose. direlerablyvaatieasioneridhermieramantionadn the
acid groups is situated at the, termina exose L}%t of

he. acid |
ol FEECHREP & P8 LY f} fisie- o Go83Ech ?5%09%33‘% Brrfealis guobined

- depidieihe hentfAl goligusherisiridine texnpiedirhblyodeallylt)adraidsabdy before, during
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carboxylic acid at the termina se unit, wherein said car c acid
groefuasisy pierveceings fapial TEPYED $8p RECHRRRDFfaR uPa o s tbrfiagphilus

pest] saiasithel raade aulanhausedindee aresenbmetbadaes
cgrgngaoﬁg?{%ﬁaare progg’ed in WO 01/603% and/or W00214§)1 84, Whichggre
30 hereby incorporated by reference. 10 The hexose units other than the
terprifabbi9Xas erodiiton ste dreftsatl Yod rosienaaich b is proweai ¢ Qf8nalnutrition,
pre{erabl alactL&gg acid units. The carboxylic acid groups on these
unﬁgp?ﬁﬁg%@é”?r%% or (iéartly) esterifed, and preferably at least 10% is

methylated (see below). 5 Fig.1. Polymeric acid oligosaccharide Rs O o

10'1Rhe4 Igegcﬁ ﬁ%&%&aﬁ@%ﬁf@s to the use of acid oligosaccharides in the manufactore
of a composition for the treatment and/or prevention of an immune system related
disorder selécted from avtoimmune disorders, hereditary or conditional indoced
immunodeficiency (preferably not AIDS), support for vaccinatioﬁs, allergy Type 1,
allergy Type 2 and allergy Type 3. '

Acid oligosaccharides

The term acid oligosaccharide refers to oligosaccharides comprising at least one acidic
group selected from the group consistiﬁg of N-acetylnewraminic acid, N-
glycoloylneuraminic acid, free or esterified carboxylic acid, sulfuric acid group and
phosphoric acid group. The acid oligosaccharide preferably is a polyhexose. Preferably,
at least one of the aforementioned acid groups is sitnated at the terminal hexose umit of
the acid oligosaccharide. Preferably the acid oligosaccharide has the structure as depicted
in Fig.1, wherein the terminal hexose (left) preferably comprises a double bond.
Preferably the acid oligosaccharide contains a carboxylic acid at the terminal héxose unit,
wherein said carboxylic acid group may be free or estenﬁed 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 W(002/42484, which are

hereby incorporated by reference.



15 R is preferably selected from the group consisting of hydrogen,
hydroxy or acid group, preferably hydroxy;and at least one selected from
the group consisting of R2, R3, R4 and R5 represents N- acetylneuraminic
acid, N-glycoloylneuraminic acid, free or esterified carboxylic acid, sulfuric
acid group and phosphoric acid group, and the remaining of Rz, R3, R4
and R5 20 representing hydroxy and/or hydrogen. Preferably one selected
from the group consisting of R2, R3, R4;and R5 represents
N-acetylneuraminic acid, N-glycoloylneuraminic acid, free or esterified

carboxylic aC|d sulflwc acid group or hosphorlc acid group, and the
renmaAni ﬁs awﬁ@ BFSEREEN R i SrefpRbE raemiopid units,

sele@ﬁdﬁw@ﬂf&ﬂﬁgﬁlﬁﬁm@ﬁw&ﬁfﬁﬁs R&R&m@ﬁ@&qmt&f@@w units
or esterlfl%fc\!3 cargq g!%ﬁl 2(? thg %@am a%n 2,,R3, R4 and R5
repregentlng Ry a@é}( Ry dPEgER- 5 {154 gésrxﬂﬁt(fj‘)pé‘fﬁﬁiésf’é‘ felow).

number of hexose units (see also Degree of Polymerisation, below),

W %ﬁ: Y exoss Mty Suitably n is an integer between 1-5000.
Preferablyt exose u (k%y
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IS an uronic acid unit. Most preferably R1,
R2 and R3 represent hydroxy, R4 represent hydrogen, R5 represents 30
carboxylic.gcid, n is any number between 1 and 250, preferably between 1
and 10 andhe hexose unit is ek 11 The detection

: /1®0378, which is
hereby inc reference. he acid oligosaccharide
has one, preferably two, terminal ironi€¢ aci itg, which may be free or
esterifiedRPreferably fae terminat-uronic acid unit ig selected from the
group consisting of galdcturonic acid, glucuronic acid, guluronic acid,
iduronic acid, mannuronic acid, riburonic acid and alturonic acid. These
unitsumay.be free or esterifled. 10 In an even more preferred embodiment,
the terminal hexose unit has a double bond, which is preferably situated

bethEHHE Y SIS ToTs 6 PP oA AT FItgs  Ritdrpwe parasiheroup,
oneuefdaslyciydioal @idose units comprises the double bond The terminal

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

- remaining represent hydroxy and/or hydrogen. Even more preferably oﬁe selected from
the group consisting of Ry, Rs, R¢ and Rs represents free or esterified carboxylic acid and
the remaining of Ry, Rs, R« and Rs representing hydroxy and/or hydrogen; and
n is an integer and refers to a number of hexose units (see also Degres of Polmmsaﬁom
below), which may be any hexose unit. Suitabiy n 18 an integer between 1-5000.
Preferably the hexose unit(s) is an uronic acid unit.
Most preferably Ry, R; and Rj represent hydroxy, Ry represent hydrogen, Rs represents
carboxylic acid, n is any number between 1 and 250, preferably between 1 and 10 and the

hexose unit is galacturonic acid.



hexose (e.g. uronic acid) preferably has a structure according to Fig.2. 15
Fig. 2: Preferred terminal hexose acid group R5R4 0O R 20R3 R2n
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 R2, R3, R4 and Rs represents
N- acetylneuraminie acid, N-glycoloylneuraminic acid, free or esterified
carboxylic acid, sulfuric acid group and Hnr# sphoric acid group, and the
remaining of R2, R3, R4 and Rs representing hydroxy and/or hydrogen.
Preferably one selected from the group consisting 30 of R2, R3, R4 and
Rs represents N-acetylneuraminic acid, N-glycoloylneuraminic acid, free

- ified carboxyli id.
ool A TIN5 e THA) R O R P BGl 0ic as ood
andiinthaymlesge meivd aungirepisfarpliiynionediseraisnt ibpH oy relapng to acid

Cor;siaﬁ%ug,gﬁ%&aﬁi&eﬁ% QAR5 e RiReR N adres Hnisifiathrarepic

aci remaining of R2, R3, R4 and R5 represent hydroxy and/or
Sydrogen; and n is an integer and refers to a number of hexose units (see

alscplieghes ohe MMﬁéﬁém&q@wénwmﬁiﬂw Beoa RO SEMRIbcid units,
Suitably n |s an integer n_1 50%(? presentl the nurgber of ted from
xBTS SRR SIS (STEr o R oS AP L Uol e from
prefm@}y@mﬁ@ga&gﬁﬂ pahicracidicindid, Eluemamtoow;d&,cgahmbgm&m& deuronic acid,
these units may ee or (padl rifie
partFﬁar%mﬁ?nfate os? pre%e %ﬁ@%@o § a%ﬁ?é%%ﬁ%%ﬁ%% gt&ggé} esterified.
weprbasamtdvymrmgmmfd:&a mgé@mt, ﬁberr@maém@dl@ém@wmwble bond,
aci %cﬁ 3 % Q{ygﬂﬂ WeRratit Ee ol RAE0ligaRas ShIdRR S S R0se unit.

which have a different DP and/or comprlse both unsaturated and

satuPatEarRYnoRfaPhiKko a8 AIBRESSISRY 15 Bfafhotf catorminal
leasp e, (@Eeﬁ‘réﬂﬁr&ﬂ%ﬁfﬁ?ﬂl?m&%m according to Fig.2.

15  Fig. 2: Preferred terminal hexose acid group

Ry - -
O G
e~ o- B
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 ope selected from the group consisting of Rj, Ri, R4 and Ry represents N-

acetyineuraminic aﬁ:id, N-glycoloylnenraminic acid, free or esteﬁﬁad carboxylic acid,

sulfuric acid group and phosphoric acid group, and the remaining of Rz, Ra, R4 and Rs

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

.free or esterified carboxylic acid, sulfuric acid group and phosphoﬁd acid group, and the



10

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% unsaturated 20
hexose units based on the total amounfi®f hexose units, preferably
between 10 and 40%. The acid oligosaccharide as used in the present .

thod.h 500
R A SE, PR Sea B0 R RG RGBS vop Mg preferably
more frleférdhbiyoh S eronpearris§os nfoEt,pﬁei&wamsl Bemmmsa‘m@h 9 ebfterified
25 mixde ofaciggligesaceharide gqttfe L ACH eSS Hsent hydroxy andfor

polymerisation is used, the average DP of the acid oligosaccharide

HOAREE S Rt i) 1RGRS SRAIRHRE 10O BTFBFE OhRETOR b dtarcalsp Pogree of
anebRal-Rxah ek tiatanaP el R hekansidat, %@@iﬁg fsigalinteger between

wher the sum of "n" and the_terminal ynit (i resents the
s AP TAh R PR AL PEHRCA IR BAEF gretersbly being uroni
ollgﬂﬁ,&ﬁ(dnanmiespmﬁqwbkeheuhg §ﬂqnaiambl ht;tchtmitse%&&&fbﬂdj&dl@ﬂ groups on

ViSO r tered in |
fo??n O[§, osacc arl Q may E)Q %%%jg%neougﬁ fee ﬁdqu&hylamd
he&@@g@ﬁ@@h&c&n@@ﬁ@memm bzﬁ?aoeﬁg FodeprrartidydrogehianthBs represents

inyeRteRAeHIRISHRRIPRRAred from pectin, S pectate, alginate,

chondroitine, hyaluronic acids, hepatine, heparane, bacterial
carbohydrates, sialoglycans, fucoidan, fucooligosaccharides or

._ c?iﬁamﬁﬂﬂ& &tﬁﬁﬁﬂlﬂg{a fmﬁm@i@@hﬁ@iaﬁg@sﬁﬁaﬁ&é@ Es 330(1, which have a
.0| acc es.may rep the m escribe |nW
Sl R L W g g e
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ImEmfanaiﬁyaandbmd jﬂajmm g kg1 189%,) dndnedo&b prafarakioniCicast 25%

acid and g+ ﬁ%ﬁb@lé%% Oaﬂi& éﬁg%%a?ééﬂ%?ée %%%ﬁ%a&%e W0k (see e.g.

average molecular weights (1 - 100 residues e sources o

algiiead nfeﬂuaezheawté@é?@l apRith aRigrisaetbmmdee e BRI SIDEARIe@nly  one
int@niy-MANEARYotIg b il Methaxylatad RRERMMINEH ISt the terminal bexose

characterised by a degree of methoxylation above 50% and low
mé‘ﬂt%lﬁté‘&sﬁ%‘&fﬁd Bexose unit (i.e. comprises a double bond).

A mixture of acid oligosaccharides preferably contains between 2 and 50% unsaturated
hexose units based on the total amount of hexose units, preferably between 10 and 40%.

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

palatability and resulis in a reduced viscosity product if the acid oligosaccharide is



having a degree of methoxylation below 50%. As used herein, "degree of

methoxylation” (also referred to as DE or "degree of esterification") is

intended to mean the extent to which free carboxylic acid groups

contained in the polygalacturonic acid chain have been 20 esterified (e.qg.

by methylation). The present acid oligosaccharide is preferably prepared

from high methoxylated pectin. The acid oligosaccharides are preferably

characterised by a degree of methoxyla’ign above 20%, preferably above

50 % even more preferably above 70%. Preferably the acid 25

oligosaccharides have a degree of methylation above 20%, preferably

abaineiGii¢ed \ien lignot efprefeTabl\acil ovbgnesscliftideaniayolig os duainagiteous or

IS r i inan amount of between 10 mg and 100 gram

pegé(%%%gr%ggﬁg@zﬁe%n 100 mg and 50 grams per day, even more
between 30 0.5 and 20 gram per day. 14 Neutral oligosaccharides The
terfpguiabRligasanehridesIan WSS R R /RS aRt MR INRISIAr#lRn pectin,
saccharides which have a degree of polymerisation of monose units .

5 exBeting DS prRRBHEHRICex CHBHTRES, A& mOrRRpREferiiRyane,  bacterial
exeaboliygrdtc asilprBiata fnexdas didcpdRg velicinaies Son ek@igshian, preferably

partially digested in.the intestine, by.the action.of acids or digestive
TR CE A B P e SRS () (o P i fpetiods
stateraghydin WhidH/60878cwhishtsddsytth enbomparstéd fesstafeefiora and

preferably lack acidic groups. The neutral oligosaccharide is structurally
(chemically) different from the acid oligosaccharide. The term neutral

10 oligosiaatasarigeingss USEERRTRG PrEURsTs iSRRG Pefera iyt sgnagnuronic
sagphasides,whish Nauka degisealipolvaedsation fdhe qligo QH0Grerage

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

20melestpr Sreiehint 1 BR olPORIO THdRERh THERRISSAWITES PEAEE RS dpniade seaweeds

hagﬁgg,gcgﬁmmjtructure, preferably hexose, e.g. the pyranose or
furanose forms. 15 The neutral oligosaccharide preferably comprises at

least 90%, more preferably at least 95% monose units selected from the
15 gra@eeptsorisisiingied msmnese, rmsabicosgyinscibid methoxylated pectin, which is

characterised by a degree of methoxylation above 50% and low methoxylated pectin
having a degree of methoxylation below 50%. As used herein, "degree of methoxylation” -
(also referred to as DE or “degree of esterification”) is intended to mean the extent to
which free carboxylic acid groups contained in the polygalacturonic acid chain have been

20  esterified (e.g. by methylation), The present acid oligosaccharide is preferably prepared
from high methoxylated pectin.

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

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

The acid oligosaccharide is preferably administered in an amount of between 10 mg and |
100 gram per déy, preferably between 100 mg and 50 grams per day, even more between
30 0.5 and 20 gram per day.



fucose, rhamnose, galactose, P-D-galactopyranose, 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 oligosaccharide is selected
from the group consisting of: cellobiose
(4-0-(3-D-glucopyranosyl-D-glucose), cellodextrins ((4-0-(3-D-
glucopyranosyl)o D-glucose), 13-cyclod Agtrins (Cyclic molecules of
a-1-4-linked D- glucose; a-cyclodextrin-hexamer, (3-cyclodextrin-heptamer
and y-cyclodextrin-octamer), 25 indigestible dextrin ,
genNtmolibgimechaeddas(mixture of (3-1-6 linked glucose residues, some

1-4H1|Q Q&E‘ﬁlﬁ%‘ C?»,%g 'gae%%% %H&r %et?sé@ Ktwe 69;69519 ﬁ%ﬁ%%%)refe to saccharides

isomaltooligosacc Inear a-1-6 linked glucose residues with some
1-avhiivkabies) 2 desmea | ed ROBUOHEE0E | O ARYRaHOBTALDEteRESE )2, more preferably
isqaltieses(Bvekdnlds preferably exceedmig 4, most preferably exceedin Og 10, Whlch are

glucopyranosyl (1 -6)-a-D-glucopyranosy D- lucose), panose (6-
5 gILRS S5 }W% 6%&5 TR dPe%ﬁi&eéﬁ"e cazymes

(5f2egedd &ﬁ:hg|hﬁﬂﬁyﬁﬁi}ﬁ5ﬁ1@§w€t@w@mﬂﬁksﬁ&kﬁﬁﬁw§&wﬁﬁc& but which are

AR e AR AR PSR L G500, Tho neutr
gltmwmmsd@(f&@@@ﬁw M@nbx)cﬁeﬁfem@msﬁb@ Dilyrbebeceheside.

%Lf&rxgsh%utral oligosaccharides as used in the present inve; referably refers to
(O -D-galactopyranosyl-(1-4)-O-a-D-glucopyranosyl- ([i 251 3-D-fructofura

10 no§?§@f)ﬂladssgﬂmhtb§lfg%§%éﬁ aelymeuseey phHinebeoweiETide balpw 60

0”135&5&)6 RHGOPRAGENB ffﬁé’d@ 40, even more preferably below 20, most preferably
alactopyranosyl 1-6)-a-D- glucopyranosyl- -D- ftuctofuran05|de) (3-
ol osaccharldes or transgalacto-oligosaccharides
(13 Thegpieciapysanos-£358) iBuDoiuenpyianosyl lenflsd) @ik, Pifostly hexose,
lactulose (4-0- alactopyranosyl-D- fructose), 4'-galatosyllactose
(O- d% gﬁ’o%wuff éj)k/ -D -glucopyranosyl-(1-4) 10
15 D-Jihe opyraholigdsmyhttidt pudtadioligossiseharides(1968g atactopidsmply at least
'SOEW%%BB%é%n&aLé}éEEQ&%dﬁPBQt gkt SFUGIANSse LA Bructose,

((3-D-(2-*6)- &uctofuranosyl) (x D-glucopyranoside), fractans -
Inufieasp e@sDs At TR RSPy ED sy ibensy elirrostd &Y lose and derivatives

f-(GafEcto uinnasy By 3 s6il 3k e2 3 1S HOt O ANQRYAAR hsrein.

fructofuranoside), xylooligosaccharides
(B-D-((I-*4)-xylose)n,lafinose,lactosucrose and 15 ‘
20arabineblioesadalRosReharides are preferably fermented by the gut flora. Preferably the

oligosaccharide is selected from the group consisting of:

celiobiose (4~0-B-D-glucopyranosyl-D-glucose), cellodexiring {((4-O-B-D-
glucopyranosyl),-D-glucose), B-cyclodextring (Cyclic molecules of o-1-4-linked D-
ghucose; a-cyclodexirin-hexamer, B-cyclodextrin-heptamer and y-cyclodextrin-octamer),
25  indigestible dextrin , genﬁooligbsaccharides (mixture of B-1-6 linked glucose residues,
some 1-4 linkages), glucooligosaccharides (mixture of  o-D-glucose),
isomaltooligosaccharides (linear a-1-6 linked glucose residues with some 1-4 linkages),
isomaltose (6-O-a-D-glucopyranosyl-D-glacose); isomaliriose (6-0-0-D-
glucopyranosyl-(1-6)-u-D-glucopyranosyl-D-glucose), panose (6-0O-a-D-
30  glucopyranosyl~(1-6)-a-D-glucopyranosyl-{1-4)-D-glucose), leucrose (5-0-a-D-



According to a further preferred embodiment the neutral ohgosaccharide
is selected from the group consisting of fructans, fructooligosaccharides,
indigestible dextrins galactooligosaccharides (including
transgalactooligosaccharides), xylooligosaccharides, 20
arabinooligosaccharides, glucooligosaccharides, mannooligosaccharides,
fucooligosaccharides and mixtures thereof. Most preferably the neutral
oligosaccharide is selected from the grqygp consisting of

~fructooligosacchararides, galactooligosaccharides and

transgalactooligosaccharides. 25 Suitable oligosaccharides and their

pradisspsrensthbdusreriorpsidsh scriBaatinasaere®k J. NopraisieseK J. NE-O-a-D-
ofisHyGiuRly diffe E&é&ﬁ%—@igeSt@%_wmwgggl%_o_a.D_

De
intgstin bacteria: glycosylhydrolases of Bi. adolescentis. PhD-thesis

(c@borprarslHdei- Rt EmeRErenardesit) Pragemitybrobarulose, lactosncrose

| N%%lwgﬁmgﬁmﬁi"wmﬁa@m@mﬁﬁﬁ@hm%qg@fﬁi%ﬂi‘amlsids), ot

5

reference. 30 16_ Transgalactooligosaccharides (TOS), are for example

soRplargelishecrRaddru iR ST RiPEt RN Rligosaccharides (O-
Neghpriangdpindigs siiblg)dexinuibichnigy pe pragmesdydeyrolysis of g

corn starch, comlor|§es a(134) and a(1-)6) glucosidic bonds, as are

presstastaplisrsasahrridet rchansaalacimplisesas hupdes (P Rl atapmeangs-(1-6)-1B-
leveglieasaantdya, 1 thpse S uCkuiaeharagtansics (mﬁ%Im%Egosyl-D—'

contains well-developed, branched particles that are partially hyd d

by s dgestiesBipapred! HHOEBERE el Snemssagpsyl-(1-4)-

- 10 INcigeRiiblg QlgesacshaHdesaIaIeadixavmiak endC AR IWN o Siileshiose,
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person. For example, transgalactooligosaccharide is available from

Y ageiforeFrs s gostlo I 3ng 450! ab-RN e ae SR EETS nirusiRBEanosy D,
fro&‘-ﬁ@iﬁé@pﬁ%@ﬁ&@ﬂ%ﬁibﬂ%@ﬂﬂ@@%ﬁ%ﬁ@%ﬁeCk1 o-D-

N.J. In a further preferred embodiment the present method comprises the

adainsraramssidny 1 sidbdmrelinransiieisoBdenEabsincoasT B B-D-
th%@ﬁﬁ%ﬂ%ﬁ?ﬁ@ﬂﬁ%@%%@@%{@%)cﬁ‘m%?ijﬂﬂimet,mtomcmse and

chemijcally distinct neutral oligosaccharides provides an optimal effect.
PréfaPRng ERs 358 S method comprises the administration of

* According to a further preferred embodiment the neuiral oligosaccharide is selected from
the group consisting of fructans, ﬁl;ctoo}igosaccharides, indigesiible dextrins
galactooligosaccharides (including transgalactooligosaccharides), xylooligosaccharides,
arabinooligosaccharides, glucooligosaccharides, mannooligosaccharides,
fucooligosaccharides and mixtures thereof. Most preferably the neutral oligosaccharide

_ is selected from the group consisting of fructooligosacchararides, galactooligosaccharides
and transgalactooligosaccharides.

Suitable oligosaccharides and their production methods are further described in Laere
KJM. (Laere, KJM. Degradation of structurally different non-digestible
oligosaccharides by intestinal bacteria: glycosylhydrolases of Bi. adolescentis. PhD-thesis
(2000), Wageningen Agricultural University, Wageningen, The Netherlands) the entire
content of which is hereby incorporated by reference. '
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an - acid oligosaccharides (see above); 20 - galactose based neutral
oligosaccharide (>50 % of the monose units are galactose), preferably
selected from the group consisting of galactooligosaccharide and
transgalactooligosaccharsde; and - fructose and/or glucose based neutral
oligosaccharides (>50% of the monose units are fructose and/or glucose,
preferably fructose), preferably inulin, fructan and/or 25
fructooligosaccharide, most preferably Iggg chain fructooligosaccharide
(average DP between 10 and 60). This composition is particularly suited
for administratjon to infants in the age between 0- 1 year. 17 In a further
en?%ﬁ#@ﬁ‘f?%@bﬁ@éﬁ??ﬁéﬁ% e Reeanple sidindsr Sxoedémark Vivinal™
striicteodd Diehie igadiyhdistatkalighsaccharides, wherein two structurally

(c ic istinct oligosaccharides are differentiated by their type of
g@'g‘é%%?uc mlggjg&égl.’gv rée%lygﬁgr?ﬁgfﬁgaggowgﬁ ﬂfyeca%ﬁ%hﬁaﬁ@wpﬁses

of wiloeh emmoall i tihatasslitrabnagns aeopREeR Sn TRIhSHRMIGANY and contains
distinet oli charides having a different DP and/or different average
Dg?pgre e%ﬁ?%i@g%éﬁ?%v%ﬁag%@%%o &F é‘?n@@ﬂ?n‘f’gﬂfmal characteristics,
adfgEtEragdentini caifadnstinelindarinpolig osandhdrigesiviésh difierapt partiany
avg/ e Mbﬁ%@ﬁﬁ@éﬁtﬁr‘é‘%ﬁz@]ﬁéﬁ optimal immune-modulating effect

Preferably galactose based 10 neutral oligosaccharide has an average DP
between 2 and 10, and fructose and/or glucose based neutral

oligasasshaitieshaveronlaveradORRMBRL AL IEHHR v aitabie

oll&%s&cchaélod%a referably administered in an amount of between 10

i SIP G FRIREPRED, FPe NP o KRR O0 SSPE RIS dravid e rom

gals'rqlmuyeﬁmm a5 {Tﬂi@mbhpheﬁw@%ﬂ5)%@d§§&lﬁ%@ ﬁ%év@ﬁ%{izé}e from Calpis
e id,ang.neutral ojigogsaccharides The acid- and neutra

ol)i(gt)a?égcc 8§r%8e%tbv%§°§;bouﬁ1§c%??g\%%%§y Srg %e stimulatory

effect Henée,‘preferably the present method comprises the administration

ofred) serthar sRaticAlin6HaGIE ATMHNLRTAGKLgIdosacchaides and  ox of 2
necgtra! oligosaccharides. . S

emucally distinct oligosaccharides. It was found that the administration of acid

oligosaccharides combined with two chemically distinct neutral oligosaccharides

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

- acid oligosaccharides (see above);

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

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

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



The mixture of acid- and neutral oligosaccharides is preferably

administered in an amount of between 10 mg and 100 gram per day,
preferably between 100 mg and 25 grams per day, even more preferably
between 0.5 and 20 gram per day. 25 A preferred combination of acid
oligosaccharides and neutral oligosaccharides comprises the acid
oligosaccharides of Fig-2, wherein R represents hydrogen, hydroxy or

acid group, preferably hydroxy ; and ong-gelected from the group

consisting of R2, R3, R4 and R5 represents free or esterified .carboxylic

30 acid and the remaining of R2, R3, R4 and R5 represent hydroxy and/or -
hydrogefirther ajehadimenyoecarbitle AGHIRE comprises the administration of 2

tragsgalasigqlg Qﬁ?ﬁé@&&%ﬁ?é@é@éﬁ&hﬁé@%&éﬁﬂ%@%ﬁﬂm (shemically)

oligosaccharides are administered in a weight ratio of -between 0.01:1 an
1. 5tinpevgrsramidesartiticrpiga et pe ol shrasigolizkagepura

In a preferred embodiment, the present method further comprises the

injstratio chain polyu ted acid (LCPUFE
5o SUE IR B ShPReS H AR S chemierl aensnyea
fro@ﬁmmh&dbgsmhﬁ&mcﬁbdnmm@gmmamg atidferent DP and/or

oligpsace pg%g%@pﬁ{@t%gwfaé@&pre%ra BGOSR ISP AT Himent

synergistica sent ly comprises the

ad driisisieine sheseipate Ao nrtasated oligesambarides sl lilfmeeaverage DP,
preferaile DebygeRot-adAa Hamsd-EEtdhARt AR ERREE JaliEBased

found that the acid oligosaccharides, and oartlcularly the synerglstlc

10 e sab PHgORICSRRTIAR B Ao YD R PRA e RA b Qs Rsh af/or stocose

appiiediineiaatosuthcasHakyhioe ehandralin bl daediSLcmiosn] preferably
comprises lipid, protein and carbohydrate and is preferably administered

in liquid form. The term "liquid food" as used in the present invention
inclDistasculryl foligb{edhapdnid greferbiyiadministenrhipani etiavithcd Detween 10 mg

ot e Rk 3 P Ehore

15comr%@nmmwéw&em%ﬁ/grm per day.

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

20  atherapeuntically effective amount of acid oligosacch%xides and neutral oligosaccharides.

The mixture of acid- and peutral oligosaccharides is preferably adminisiered in an
amount of between 10 mg and 100 gram per day, preferably between 100 mg aad 25
grams per day, even more preferably between 0.5 and 20 gram per day.
25 )
A preferred combination of acid oligosaccharides and neutral oligosaccharides comprises
the acid oligosaccharides of Fig.2, wherein
R represents hydrogen, hydroxy or acid group, preferably hydroxy ; and one selected
from the group consisting of Ro, R3, Ry and R represents free or esterified carboxylic
30 acid and the remaining of Ry, Ra, Ry and Rs represent hydroxy and/or hydrogen; and
galactooligosaccharide and/or trans galactoo]igosacéharide.



comprising between 5 and 50 en% lipid, between 10 and 60 en% protein,
between 15 and 90 en% carbohydrate and the present acid
oligosaccharides, preferably in combination with the neutral
oligosaccharides. Preferably the present nutritional composition 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 rglative amount each constituent
contributes to the total caloric value of the preparation). 30 Such food
preferably is in liquid form and has a limited viscosity. It was found that the
foods containing the acid oligosaccharides, optionally combined with the
nepital, 16, oigosarcharides.Provides eisedd autiianwith syfficicnthionto of
viscosity so it can be applied as €.qg. liquid ba%ﬂfoods and liquid clinical
fodawael- €A Badkd-Hrauafatiyse aovishtsaic AimrEemhing e ol
viscosity. In a preferred embodiment, the present composition has a
viscosiéy elow 600 mPas, preferably below 250 mPas, more 5 preferably
3 beld 56 Pas, most preferably below 25 mPas at a shear rate of 100s r
at IR Chr¥ithedesabdlientetmivisoesty nsetbh fivther esmptislsahmeadtitiitation of
ref rsgqthe sical parameter Eﬁ IjaFl determine, qg;(}gﬁqge
fol%n ncg melgg)o - The 3?%%0%%5 &%y be %%t%%?nmé;d qsﬁlg‘g% agf - odaCt on the
CSminmsnsestam THe yJeerhudsnewiffescat omcHieshripoligasaschatidgs or neutral
achyfie,coRglAd e ORBREWEEARI USRI ISAMSHY ICHOFeLOURMEY to act

A linear continuous ramp shear rate is used from 0 to 150 s' in 20
10 se sppasisticalsr b RegmmehplrefrbiyecPmmridge admnifsaten of between
prefarakiyiat lpastrenesspieasd ntpppiBRghoy BepossiStingt oF Syl LORIUFA per
oil, coconut oil, safflower oil, sunflower oil, com oil, canola oil and
leciins. Animal fats such as milk fats may also be added if 15 desired.
The proteins used in the nutritional preparation are preferably selected
frog: g}g group of non-human animal proteins (such as milk proteins,
meat proteins and egg proteins), vegetable proteins (such as soy protein,

15 whBavprdound thed theoreld dizeyechmiesiripdrautinglamyife syrpsgsiy mixture of
migyres a6k S@&ﬂ&ﬁ@é@ie&%@m@&@%@m%ﬁa@m&ﬁi RS baby
pag&c{:}glg}r}lg glggggarlr?odd. Such food preferably comoprises lipid, protein and carbohydrate -

and is preferably administered in Hquid form. The term “liquid food” as used in the
present invention inciudes dry food (e.g. powders) which are accompanied with

20  instructions as to admix said dry food mixtnre with a snitable liguid (e.g. water).

Hence, the present invention also relates to a nutritional composition which preferably
comprising between 5 and 50 en% lipid, between 10 and 60 en% protein, between 15 and
90 en% carbohydrate and the present acid oligosaccharides, preferably in combination
with the neutral oligosaccharides. Preferably the present nputrifional 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 copfributes to the total caloric value of the

preparation).

30 Such food preferably is in Hquid form and has a limited viscosity. It was found that the
foods containing the acid oligosaccharides, optiomally combined with the neutral



A source of digestible carbohydrate may be added to the nutritional
formula It preferably provides about 40% to about 80% of the energy of
the nutritional composition. Any suitable (source of) carbohydrate may be
used, for example sucrose, lactose, glucose, 25 fructose, corn syrup

- solids, and maltodextrins, and mixtures thereof. The present composition
is preferably substantially free of viable bifinogenic bacteria Stool
irregularities (e.g. hard stools, insufficie{bt 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 administering the
presarhaligasasohavides irtifoidaifonib2Grithhiefiibiavdyalewsnisotaitsyso it can be
between 50 and 5 Osmlk 0
g T PR By e e /g o1 & ube
doesarettabiqwehiln etzieim/dedarsridsaesisiniawederdirprodimsat, the present
sulfisientealories 1o fredie subieciobianes, Ukiardiyichinod psefeigly more
has a“caloric density between 0.1 and 2.5 kcal/ml, even more prefe%tjl 1

5 capoordhE}os BOMERN BT R, TR AL S A

thahthe FrEsRILCRBROsHIMNGARDasBd vaniag pesssly dppliedriprinfastertOro the

formula. Such infant formula preferably comprises lipid, protein and

CoP A AT I AP FIGHEHE 1 MR RO PR i

"”qmgivfi@&ﬂi?%uws detiheipse seink @r?w4mmmym®wd geometry

powders) which are accompanied with instruet [ o

oGRS AP A B e TR e A e i
10 iNRNEOH5ale0 relaies tomirintamsrtgrsheaba it npré fevatie b da g0 seconds.

between 5 and 60 en% lipid, between 5 and 40 en% protein, between 15
and 90 en% carbohydrate and the present combination of
oligrstenbhavigetbindinids mupws Thysrerilp S Oraefrabiit Rathng selectd
coptai sheen 39.a09 §9 %) ipiEDGIVRRANE: 810sAENEREP RICBMower oil,
an%l%gt%%%%‘% an§s75 %n%_géglrbogydrate (en% is short for enerzgg/ 0 added if
persEnEibcanwrreprasbineithiesrAaiDal 44t et i HE T2 qey; aiso be adde

15 coniReies to the total caloric value of the preparation). Preferably a
combination of vegetable lipids and at least one oil selected from the
group ' »

The proteins used in the putritional preparation are preferably selected from the group of

non-human animal proteins (such as milk proteins, meat proteins and égg 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 prefe::red.

A source of digestible ca;rbohj'drate 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, ghicose,
25 fructose, corn syrup solids, and maltodextrins, and mixtures thereof.

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

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

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



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

oil is used. 25 The proteins used in the nutritional preparation are

preferably selected from the group of non-human animal proteins (such

as milk proteins, meat proteins and egg proteins), vegetable proteins

(such as soy protein, wheat protein, rice protein, and pea protein), free

amino acids and mixtures thereof. Cow milk derived nitrogen source,
particularly cow 30 milk protein protei uch as casein and whey

proteins are particularly preferred. 21 A source of digestible carbohydrate
may be added to the nutritional formula. It preferably provides about 40%

to e hSRYanbtherier yotthShandiEithirddmfasitone Arpjerabijtdisiaesn 100

(sou%%goolgé%%hydrate may be used, for example sucrose, lactose,
glﬁ% , & os§§ corn syrup solids, and maltodextrins, and mixtures

thereidwbecrbling, i & paetiemetipipisehedeidioathdent Md predpfrcessive
Infc%}%{g g&&gﬁf QURNEL st PrévRie i il A0 daded BREEeA5Hence, the
ohydrates;

car ; and 35 to 50 energy % fat. As -this compgsition i

5 e AP BTG R S SRR o 2 FYRIRL fgn more
pProtenpighecinbaptdaimylarseaveie (abhnddlsdted/fabm the group

consisting of 10 hydrolyzed milk protein (e.g. hydrolyzed casein or

“hydrolyzed whey protein), vegetable protein and/or amino acids. The use

of thesergnigins further reduced the allergic reactions of the infant. Stool

'”zlgu'arggén 3¢ ploQly WRIHIGHRA! SACkY l¥RRa GBI BUAA for infant
majol “15 problem in many babies that receive liquid foods. It was found .
10 that oo Skl énfiant dogmelraprriszabln 49 Berises deid BpisEnan SRl date and is
pr%%&gdfa%'gmﬁg?ﬁqiﬂﬁfdi(fomdrﬂ&m&ﬁlh%ﬂnf@&m@ﬁw&ﬁiw&esmt
50"and 500 mOsm/kg, more preferably between 100 and.4 O.‘EFOsm/ : .
20inveatiraricingdes frefendie-EnmpBa th?lﬁ‘FeaB’r&%‘é"r‘i’BI?ﬁ%‘éfitYB Higpetrons as to

Proyvidessa£am resitipiknibicktis pariideRayid igbletay.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 ‘
15 paniera igespiitatie inseatidn tst et ia 2T irfaidoemuleomdaierably comprises

between 5 and 60 en% lipid, between 5 and 40 en% protein, between 15 and 90 en%
carbohydrate and the present combinétion 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 23 and 75 en% carbohydrate (en% is short for energy
20  percemtage and represents the relative amount each constituent contributes to the total

caloric value of the preparation).

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

25 '
The proteins nsed in the nutritional preparation are preferably seleqted from the group of
pon-human animal proteins (such as milk proteins, meat proteins and egg proteins),
vegetable proteins (such as soy protein, wheat protein, rice protein, and pea protein), free
amino acids and mixtures thereof. Cow milk derived nitrogen source, particularly cow

30  milk protein proteins such as casein and whey proteins are particularly preferred.



contains fat, carbohydrate, protein; and between 0.5 and | gram soluble
indigestible 25 oligosaccharides per 100 ml liquid product, preferably
between 0.7 and 0.9 gram/I00 nil. Furthermore the composition contains,
per 100 ml liquid product, between 0.4 and 0.7 gram
transgalactooligosaccharides (indigestible [galactose) glucose comprising
(3-linked saccharides; wherein n is an integer between 1 and 60, i.e. 2, 3,
4,5,6, ..., 59 ,60; preferably nis selectgd 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 [3 linked fructose units);

an@bmgﬁcb&gmhwwgya!ﬁw&rg dendpiminiogal femyiaat proferably

%ﬁs %ﬁ%@%’%%@%@f@@ E&%ytabhh@ﬁﬁﬂﬁfﬁﬂe@)bé}npo&uon. Any
consumer from a powdered product. The ent li |a%lill productgreferabl '
co%ﬁ@ﬁﬁ@mﬁ?ﬁgeﬁ@me%%%gfgégns R AR B e ARG EEo0ses

abaaRd delayranehias) hel favbodbiyinsednthenmsatioosts. described

herein. 5 Oligosaccharides The acid oligosaccharide is preferably

included in the present composition according to the invention in an
amausirdixgeedimgroci iy prefrefed abibasimentlihg Dreseit. wiagidrsmula contains 7

prefer bﬂxeﬁ@pf’;%taﬁ% im&/weﬁ!@ CAELHARIRKA RbA RO Reledo Wb . As

base ont ry weight of e composition. Although the

adriiiisisoanpntiends pEEwBE %ﬁ&%@%ﬁ%l@@?&é&ﬁﬂ%& ﬁﬁﬁ“ﬁ@h i 4 infent,
notdgag ipmngegirahiasidesiiects, @kﬁa@mse@aeammﬁnmpgﬁi@rabhmmg of

O3\ EFRIRHTIE B bl BB COE 1 RETOLLFA TNOh Rt

is pﬁﬁf@mbiwwhﬁﬂddmﬂsmmmem«:mﬁpmmqmmrﬂmemm@ed the allergic
inventign in an amount exceeding 0.1 wt.%, preferably exceeding 0.2

wt. FB2FRBHO %éeféréﬂfy exceeding 0.5 wt.% and even more preferably
exceedlng [Wt % based on the total dry weight of the composition.

Althgy fﬁ%‘ﬂ S((j‘erg“?.@rﬁf&9&1@%&@&1@1&%&&@1%@&:9&@0@%@@& major
WI|| gener ot lead t6 undesirable side effects thergjresent 20

1&0@@@%@@@%@@%&@%@@0@ Pt bMESHOBRIGRA LB Brpbloms (8.
morg Recierably taslkamcka W Yeuea-me; aner eferahlineiowchanidbin liquid food

which have an osmolality between 50 and 500 mOsm/kg, more preferably between 100
and 400 mOsm/kg.

20 Ina ﬁarﬁcu}aﬂy 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 nafwral 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

95  oligosaccharides per 100 ml Hiquid product, preferably between 0.7 and 0.9 gram/100 mL
Furthermore the composition contains, per 100 ml liquid produc; between 0.4 and 0.7
gram transgalactooligosaccharides (indigestible [galactosel.-glucose comprising B-linked
saccharides: wherein n is an integer between 1 and 60, ie. 2, 3, 4, 5, 6, ...., 59 ,60;
preferably n is selected from 2, 3, 4, 5,6,7, 8,9, or 10); and between 0.01 and 0.1 gram

30  inulin (indigestible polysaccharide carbohydrate comprising a chain of at least 10 B-
linked fructose units); and between 0.04 and 0.3 gram acid oligosaccharides as depicted
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The present composition was found to synergistically stimulate the
immune system. Hence, the present composition can be suitably used in
a method for the treatment and/or 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 composition also has a
systemic anti- infective effect. Hence, tH2 present acid oligosaccharides,
preferably combined with the present neutral oligosaccharides can be

advantageoqusly used for.the treatment and/or. ion of intestinal
TS nd 7 PESES S N ohe L AS Y s HIRIE! from o
enpoadined phaltecolifesaestrrim(d parduoy atgiehi fenreiad fhe angyodfents and has
maltixas descrined AROVE. FECaUSBNIRIAIOBe LRI BUBCRIFIFRES in the
of par(flcu?gr importance in subjects 5 suffering from cancer, in particular
thesghodsidensitiedtbareldr 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
treQifgeMEEF 88 e subjects, said method comprising the enteral

adnypigiainseidheqieseptdetabigligtisded inridesepraferaipysition according to

combipation with the present neutral glig chatl :

(o) R A A b T b e o, Sty 8 O, more

nupitibralyraetebdiie0 & corfiposiorcoeioisiiesbly protedinaridwt.% based on the

RO 8 SN B i b ek R BRIA S iRrR  mounts
ets ido

of di omefﬁlsmg ac gosaccharides, optionally combined with

neofraligsigedatdrn iids srarstlisel dfithidBIAGEERD Y Fafedhs Midresent

(DTESESRANSRAMYSN his APaFRMALEIART BmMbIOI QIS SRS Preferably
and is determined by measu%ré%éthhe 20 incregse in ear swelling after local

anBge dR MR EenBFBRG BH8¥< (KL used, with an average DP
between 2 and 10, were obtained by the method described in WO

02/ c4 I?él 2 gheg)égargéﬂgnjé’)e'isp i}%é%e%)orllstrai'@c'ﬂx%é%q{ﬁb %'gsent composition according

to the invention in an amount exceeding 0.1 wt.%, preferably exceeding 0.2 wt.%, more

preferably exceeding 0.5 wt.% and even more preferably exceeding 1 wt.% based on the
total dry weight of the composition. Although the administfaﬁon of considerable amounts
of oligosaccharides will generally not lead to undesirable side effects, the present
composition preferably has an oligosaccharide content below 20 wt.%, more preferably

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

The present composition was found to synergistically stimulate the immune system.
Hence, the present composition can be suitably used in a method for the freatment and/or
prevention of infection, said method comprising orally administering to a human,
prefersbly an infant, the present composition. By stimulating the immune system and by
promoting 2 healthy intestinal flora, the present composition also has a systernic anti-
infective effect. Hence, the present acid oligosaccharides, preferably combined with the

present nentral oligosaccharides can be advantageously used for the treatment and/or

30  prevention of intestinal infections and/or respiratory fract infections. In a further preferred
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wt.%, 5 wt.% and 10% wt.% AcOIl based on total weight of the diet were
tested. Neutral 25 oligosaccharide mixture (GF) containing
galactooligosaccharides (GOS) (Vivinal-GOS'm (Borculo Domo
Ingredients, Netherlands) and fructooligosaccharides (FOS) (Raftiline |
PTM, Orafti, Tienen, Belgium) were used in a weight ratio GOS:FOS of
9:1. Diets containing 1, 2.5 and 5 wL% GF based on total weight of the
diet were tested. The effects of a comi@hation of acid and neutral
oligosaccharides (GF and AcOl) was tested in a diet 30 containing | wt.%

GF and.1 wt.% AcOl based, otal weight.of.the diet. 24 . All data is .
prfa a%%%Pi‘&ﬂ%&i@‘?«@?Zﬁv%ﬁé’ gonhttol vaIE%rse,ﬁi.lg. %mrke%atglx\}’é e Joaibed

ofatihezoligosaccharide supplemented group compared to the group
receiving the control diet (without oligosaccharides). 5 Animals and diets
Female, 6 weeks old C57BU6 mice (Harlan Nederland By, Horst, the

N Sverizertisyulation of henounesreirads af Raytiraiar JpstianteyinyRisets
regime: G iR SIZ&WASAR; NNl PRsIR R84 SraaiwBlEdRdlectd to’
negative contro&%ups. The animals were given, semi- synthetﬁ%diets )

(REEetberasm: F bR O RSB Lhat R e e IGE R AR O SRTFST Tythe
digisnivaremmadss tadhe) AN 3GespaciitaiignsReavesiod il B9 Braiment of

D | t and, Testi f the, ALN93 ified di : It
ootERs S P S e i Aee SR oG il Rk GHRDIR MR A0Ry

N wiigiencd28{des) ptfR3idy jn chigbizaticharite the pptent epibdl diigesepcharides.
baﬁ%‘fﬁ%%etﬁg%%@&féﬁ&&%ﬂ%ﬂ&?ﬂ?&@%ﬁ?‘ﬁr&ﬂﬁéﬁ% efdhesieRismeniadonal

diets were kept constant by the exchange’of total carbohydrates for the 15
oligpeisine dsat crisnesiton sRypRTiRaSAt REOSEp AV LY SFRfRirate
components were substituted respective to their normal ratio in the diet.
The carbohydrates in the normal diet consist of cornstarch (40% of total
weight), dexttinized cornstaWé‘%% sucrose (10%) and cellulose
(5¥ragMa/accination protocol Vaccinations were started after a period of
two to four weeks of adaptation to the new housing and diets. At day 0, a.
blood sample was collected prior to vaccination. At day 1, the first

vaggpramemaiasagdministered subcutaneously. After three weeks, a blood

Sa%'%ffect 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 swé]]ing after local antigen challenge.

Acid oligosaccharides (AcOl) used, with an average DP between 2 and 10, were obtained
by the method described in WO 02/42484 (see example 1) . Diets containing 1 wt.%, 2.5
wt.%, 5 wt.% and 10% wt.% AcOl based on total weight of the diet were tested. Neutral
oligosaccharide mixture (GF) containing galactooligosaccharides (GOS) (V- ivinal-GOS™
(Borcule Domo Ingredients, Netherlands) and ﬁ-uctooligosacchari&cs (FOS) (Raftiline
HP™, Orafti, Tiepen, Belgium) were used in a weight ratio GOS FOS of 9:1. Diets
containing 1, 2.5 and 5 wt.% GF based on total weight of the diet were tested. The effects
of a combination of acid and neutral oligosaccharides (GF and AcQOl) was tested in a diet
containing 1 wt.% GF and 1 wt.% AcOl based on total weight of the diet.



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 (Nfitutoyo, Veenendaal,
the Netherlands) and a delayed-type hypersensitivity (DTH) response
was induced by injecting antigen solution i.c. (intracutaneous) in the
mouse ear pinnae. 24 h therafter (day 32), the DTH response was
measured, a bloodsample was taken apdl the mice were sacrificed.
Spleens were isolated and prepared 30 for ex-vivo restimulations 25

The vaccinations consisted of a 100, &l .C, (mtramita eous jection. of a

1: Abh Ao I RS ERIcd AR RETFHRE SRS 42jCVARY (EPEEoHS- the relatve Galues of
Cagi-dinrrasiiesi® bupsiysiadi theuesherantis) Hihoaptigeiviag titorontrol diet
was a 1: 10?*éjl|utl(hgﬁé Influvac 200212003 (Solvay Pharmaceuticals,
Wé@%‘)‘fﬁg RASHARNR § in PBS . Influvac is a trivalent protein vaccine, 5
containing 3x30 gg/ml haemagglutinin of three different influenza strains.

5 FoAsheaBHrd daponses, mice were i.e. injected with 25 gl dialysed

Inflyyag indoihiears @ik Hichalengedel sd e sibSRIEReMands) were

were isolated from the spleens using fine-mesh cell stralners (Becton

D.m&p@em&aeg%%yd}m BIGIEELBAs R Y76 SRy (panimals per
Gﬁ Hiﬂlbaﬂﬁ&aﬁnxﬂ%aAﬁ@aW&Sb@mWItgrcnﬂerhmeﬁmmmﬁt@@ven semi-
hen r

ed, cells were co Coult ount m r
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t1* | )
a‘keﬁ?u%&ﬁ)f]tgten wﬂer an %ﬁ&éﬁ?ﬁ%ﬂe Inwtrqzldmy calcificatio
Mensitieice, Biskgrlissfionith 189 @Rdaten f @m@@@}}t&&{aﬁeﬁw@%&wwﬂe
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and frozen at -80C until analy5|s Cell proliferatio
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1520908 0 iBRAREUkKIras Ridhe tasi1arheusspatded @ibuhyidicAftembodays, were
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- ZaatesasiSetdicomstReid (d0Ftivbioeb wyighis, irsdduired forngtarch (13. 2%), sucrose

(10%) and cellulose (5%).

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

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 i.c. (intracutaneous) in the
mouse ear pinnae, 24 h therafter (day 32), the DTH response was measured, a
bloodsample was taken and the mice were sacrificed. Spleens were isolated and prepared

30  for ex-vivo restimulations.
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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, IL-5, IL- 10 and
IFN-gamma were measured using the Bio-Plex system with a custom
mixed headset for the cytokines mentioned (Bio-Rad, Veenendaal, the
Netherlands). Cytokines were measured according to the manufacturer's
specifications. IL-4 was measured by 30°ELISA using the Pharmingen
OptEIA mouse IL-4 kit (Becton Dickinson, Erembodegem, Belgium),

ac%@l@llmciiﬁ@ﬂwl gﬁﬂﬁﬁtﬁ@%ﬁ §pmdf¥ﬁaiien§§&5cd%5bhﬁ;§f Diddti@spORSE 1 mix of
acid gligosacclzarides The diets,containi sages of 1 wt, %, 1.9 .
A EREOROREE B SR Ty S REGRIER 13 phelpstad, e
resNethagaah)Viihg aipacsdepandent intrdisdiigmn Tabifutd POTRL003 (Solvay
obsRed.eliRch o welen iR hRAR NRACOHTHAR  Aldhtnt protein vaceine
oligosace arlaes’in_eﬁﬂsl%’present met Zgﬁ] ABLE 1 Wt.% ajcldﬂl B ’
oligostiningidds is/mbhBmazaisiunsd tyco Edktaldrtivoz: sipging 5 136*

5 140 me PHGRS R0 ficrphedifferanidisOvnia 350m GaRtel BRI h both ears

response acid and neutral oligosaccharides The combination of 1 wt.%
GPaAPTRVEBANERS! induce a statistically significant increase in the DTH
(see Table 2). As the effect is,significantly higher than the DTH responses
froifeflietdoantaining the acid or neutral oligosaccharides alone, these
resgl

ad n#rIl%lIs]%’r tloni‘é} égslggam?;l%%%yﬁ?rﬂ;fé&?f{%ﬁ}gp @ﬁ@%&kp%éﬁestrainers {Becton
Dickinson, Frembodegem, Belginm). Red blood cells were lysed by 5 minutes incubation
on ice. After washing with culture mediom without phenol red, cells were counted
(Coulter Counter, Becknan Coulter, the Netherlands) and kept on ice. Cultures were set
up using 0.1 ug/ml diatysed Influvac as a stimulus. Cells were seeded in 96-well culiure
plates at 1¥10% cells per well. The culture medium consisted of RPMI-1640 with HEPES
buffer and 2 mM L-Glutamine (Invitrogen, Merelbeke, Belgium) with 10% fetal calf
serum (FCS). Cultures were incubated for 5 days at 37°C at 5% CO,. Thereafter
supernatants were harvested and frozen at -80°C until analysis. Cell proliferation was
measured in paraﬂel cultures by *H-thymidine incorporation, which was added to the
cultures for the last 18 hours at 0.4 pCu/well. After 5 days, the cells were harvested using
a Filtermate harvester (Perkin Elmer, Zaventem, Belgium) and counted on a Micro-Beta
counter (Perkin Elmer, Zaventem, Belginm). Radicactive decay was measured for 1
minute per well and the counts per minute (cpm) were recorded as a measure for

proliferation speed.

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

Belgium), according the manufacturer’s specifications.



oligosaccharides. The observed effect is indicative for the advantageous
use of a combination of acid and neutral oligosaccharides in the present
method. TABLE 2 Wt .% oligosaccharides in diet DTH response 0
(control) 100 | wt% GF 132* | wt.% AcOI 122 2.5 wt% GF 129* 2.5 wt.%
AcOl 136* 1 wt.% OF and 1 wL % AcOlI 159* 20 * indicates significantly
different.(P<0,05) from control 27 Influvac specific proliferation of acid
oligosaccharides Administration of diets 8@ntaining 2.5 wt% and 5 wt.%
acid oligosaccharides (AcOl) induced a significant lowering effect on the
inflgygag specific proliferation ex vivo (see Table 3). The observed effect is
indicative for the advantageous use of acid 5 oligosaccharides in the
pre@gﬁtrﬁféﬂﬂé@aﬁﬁim%e#@broliferation of a combination of acid and
neutalinligesAcshay gé’s(imt%%t% W A WAHORRN Inilied) Clatisticalty

and. 1 wt.% AcOI lnduce nificant 10 Iowerln% effects on the antigen
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oI| saccharide a&one these results are indicative for the synergistic
effec%%rov%e vy the administration of acid and neutral oligosaccharides.
The observed effect is indicative for the advantageous use of a
combination of acid and neuﬁ@b@@%accharides in the 15 present
method. Reduced proliferation is indicative for the reduction of T12

rqu&ﬁle%ﬁkgm@:mﬁSﬂhﬁwn riRd Hrespassei®hresent method

Ti h_diet Influvac specific proliferation
1 122
2.5 136%
5 140%

* indicaies §igm'ﬁcantiy different (P<0,05) from control

DTH response acid and neutral oligesaccharides

The combination of 1 wt.% GF and 1 wt.% AcOl indnce a statistically significant
increase in the DTH (see Table 2). As the effect is.significantly higher than the DTH
responses from diets containing the acid or neutral oligosaccharides alone, these results
are indicative for the synergistic effect provided by the administration of acid and neutral
oligosaccharides. The observed effect is indicative for the advantageous use of a

combination of acid and neutral oligosaccharides in the present method.

TABLE 2

Wt.9% oligosaccharides in diet | DTH response (%)
0 {control) 100

1 wt% GF ‘ 132%

1 wt.% AcOl 122

2.5 wt% GF 120%

2.5 wt.% AcOl 136*

1 wt.% GF and 1 wt.% AcOl 150%

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



0 (control) 100 1 wt% GF 100 1 wt.% AcOIl 92 2.5 wt.%AcOI 61* 5
wt.%a AcOl 54* 1 wt.% GF and 1 wt.%a AcOl 50* * indicates significantly
different (P<0,05) from control 20 Al /A2 balance: Cytokine profiles after
administration of acid oligosaccharides Cytokine profiles were measured
in the culture supernatants of the influvac specific splenocytes. Data are
presented as percentage relative to valugs of the vaccinated control
group (i.e. receiving no oligosaccharides). Compared to controls, diets
containing 2.5 25 wt.% and 5 wL% AcOl resulted in a decrease in the
Th2ylateseytalpnadraion o epdiolieos@:oiidethe Thi-related cytokines

IL-2 was.increased.and. |IEN=y: WassNol, SignEicang abla b
AR AL bt Sy AR L sa TN O

or'the Th1/Ph2 28 balancing effect of acid
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prevention

diseases with relatjvely low Thl immunity. 5 Th11Th2

ShaleligssacaRasd RSB SRt ifhinistration of acid and neutral

oligosaccharides Compared to controls, administration of a combination of
1 wt.% GT and 1 wt.% AcOI resulted in a decrease in the Th2-related
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for the advaﬁtageous use of a corbination of acid and neutral oligosacchanides in the
present method. Reduced proliferation is indicative for the reduction of Th2 response,
and the Th1/Th2 balancing effect of the present method.

TABLE 3

Wt.% oligosaccharides in diet Influvac specific proliferation (%)
0 (control) 100

1 wt% GF 108

1 wt.% AcOl 192

2.5 wt.% AcOl 61*

5 wt.% AcOl 4%

20

25

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

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

Th1/Th2 balance: Cytokine profiles after administration of acid oligosaccharides

Cytokine profiles were measured in the culture snpernatants of the influvac specific
splenocytes. Data are presented as percentage relative to values of the vaccinated control
group (i.e. receiving no oligosaccharides). Compared to controls, diets containing 2.5
wt.0 and 5 wt.% AcOl resulted in a decrease in the Th2-related cytokines IL~4 , IL-5 and
IL-10, while the Thl-related cytolines ¥L-2 was increased and IFN-y was not
significarit}y Jowered (see Table 4). These results are indicative for the Thl/Th2
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15 reflects the Th2/Thl balance. In other words, a lower ratio is indicative
for stimulation of Thl and/or inhibition of Th2, and in any case indicative
for the Thl-Th2 balancing effect of the present oligosaccharides. TABLE 4
W1.% oli osaccharides in diet tokine IFN-y IL2 IL10 IL4 1L5 IL4/IFNN-y %)
(%) (%) (%) (%) ratio O(control) 100 100 100 100 100 100 1 wt.% AcOl
100 196* 70 83 72 85 2.5 wt.% AcOl Z]i? 116 58* 55 66 75 5 wt.% AcOl 69
161* 44* 33* 56* 51* 1 wt.% GP and 1 wt.% AcOI 93 123 45* 44* 55* 45*

20 * indicates significantly different (P<0,05) from control 29 CLAIMS 1.
biseahaeitbotighaadoitirida-dnddrs utrd infigasec firahidedratiiegeous use of acid
nufa ture of.a om osition far i f PR
‘E%% %fsehﬁts suf rlﬁatft%?n Eésga)rl?c)i@/c?rﬂ gl%/%ﬁ“%&?o%@r D)) ftion of

mmnmmmmmem{ibh mwm@ and/or HIV infection wherein the acid

oligosaccharide is prepared from pectin or alginate and the neutral
oligosaccharide is selected from the %g up conS|st|ng of 10

Thidie kdenesaralnergRle WeNiGHREHERaIRILY gRy and newtral
l@g}gg@gmggosacchandes and the nutritional composmon comprises
proteln and carbohydrate, 2. Lise ac ord lai erejn t
Gem% Bh BRI EHES eﬁly %\%u m%’ SNREFWEE Acor
pligneaechaiideadedinhe galamnmi kuasé&dune i[itr&l BligowatBhdfceislsi daecthl-
from the rou isti alactooll e ide .
data

f%%‘b eﬁ%l %@ﬁgaacc 'aé?l Were notgﬂ)%gerg@ a(Eeg: 'ﬂﬂﬁie 4, wherein dan . are
presented as percentage relaf:we to valuas of the vaccinated control group (i.e. receiving
no oligosaccharides)). These results are indicative for the Th1/Th2 balancing effect of a
combination of acid- and nentral oligosaccharides and indicative for the advantageous
use of acni oligosaccharides in the present method, e.g. for the treatment and/or
prevention of diseases with relatively low Thl immunity. Particularly the IL-4/IFN ratio
reflects the Th2/Th1 balance. In other words, a lower ratio is indicative for stimulation of
Thi and/or inhibition of Th?, and in any case indicative for the Th1-Th2 balancing effect »

of the present oligosaccharides.

TABLE 4
Wt.% oligosaccharides in diet cytokine
: PNy | IL2 IL10 L4 s HAMEN-y
(%) (%) (%) (%) (%) ratio

0 (control) 100 100 100 100 160 100

1 wt.% AcOl 100 196* 70 83 72 83

2.5 wt.% AcOl 75 116 58* 55 66 75

5 wt.% AcOl 69 161* 44% 33* 56% 51*
1wt.% GFand 1 wt.% AcOl |93 123 45% 44* 55% 45%

* indicates significantly different (P<0,05) from control
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- fructose and/or glucose based neutral oligosaccharides selected from
the group consisting of inulin, fructan and fructooligosaccharide. 20 Use
according to claim 2, wherein galactose based neutral oligosaccharide
has an average DP between 2 and 10;@nd fructose and/or glucose
based neutral oligosaccharides have an average DP between 10 and 60.
2(21%%2% according to any of claims 1-3, wherein the acid oligosaccharide
has

ree of polymerisation between 1 and 250. 5. Use according to

any of claims 1-4 comprising between 5 and 50 en% fat, between 10 and
60 en%preteifidhatwaenieiandR0Rn% camebydiateds 39 the manufacture of a
fructooligosaccharides and galactooligosaccharides, and wherein the
fructoSHERSEAMLIIShave an average DP between 10 and 60 and the
galactogligosagchanisles aavaianRketwermarandidils Guldse aCardNIDS
to claim 5 having finﬁ?@.olfality between 50 and 500 mOsm/kg.

and/or HIV infe

[
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clion or
i) treatment and/or prevention of ATDS and/or HIV infection
wherein the acid oligosaccharide is prepared from pectin or alginate and the
neutral oligosaccharide is selected from the group consisting of
fructooligosacchararides, galactooligosaccharides and
fransgalactooligosaccharides and the nuiritional composition comprises fat,

protein and carbohydrate.

Use according to claim 1, wherein the composition comprises two chemically
distinet neutral oligosaccharides being
- galactose based neutral oligosaccharide selected from the group consisting
of galactooligosaccharide and transgalactooligosaccharide; and
- fructose and/or glucose based neutral oligosaccharides selected from the

group consisting of mulin, fructan and fructooligosaccharide.
Use according to claim 2, wherein galactose based neutral oligosaccharide has an
average DP between 2 and 10, and fructose and/or glucose based neutral

oligosaccharides have an average DP between 10 and 60.

Use according to any of claims 1-3, wherein the acid oligosaccharide has a degree

" of polymerisation between 1 and 250.

Use according to any of claims 1-4 comprising between 5 and 50 en% fat,
between 10 and 60 en% protein, between 135 and 80 en% carbohvdrate,
fructooligosaccharides and  galactooligosaccharides, and  wherein  the
fructooligosaccharides have an average DP between 10 and 60 and the

galactooligosaccharides have an DP berween 2 and 10,

Use according to claim 5 having an osmolality between 50 and 500 mOsm/kg.



