A nutritional conposition conprising Lactococcus strains and reduci ng

all ergy synptons, especially in infants and children. Field of the

| nvent i orw® 20tii@o7saventi on rel ates to the use of probi orcoEr2@spesial |y
Lact ococcus strains in the manufacture of a nutritional conposition for
reducing the allergic synptons in allerdic patients when exposed to

all ergens. 10Background to the Invention Allergies are anong the nost
common health problens affecting the life of patients of all age. Allergic
di seases are nowadays recogni zed as an epidem c by the Wrld Health

Or gani zat i on. Amatpitionalaeaapesition eompsisingd adedoeeipnstraing anflncr ease in
t he past decades. Mdern life style, especially_ urban, has been associ ated
with high prevgduging aHergy QNHFP%EQ%NWC&H&IIF intands aad ekiddpen.ons.
Al'lergic sensitization in childhood, especially in early chil dhood and
especially to food allergens, is critical and of highest interest as

devel opneng; N i .c phenotype" or "atopy" has been shown to
faciIitatgpgﬁégggaéﬁ%hi%g%%nsitization to other allergens. Hence allergies
in chigl dhood can be the first step of an allergic cascade |leading to
multiple allergies later inlife, a process commonly referred to as "The
At opi ¢ Mar this.infrentiexetgtbeto tie insesothmebidespespecal lyd.datoduean sicanenn s t hat
children with persistent food hypersensitivity early in |ife have a

dr amat i cal thy MarHaetsEr|of p gntritionpd gempesRndor sedyicing thicrillergic shapteaser) or
asthma later .in chil.dhood écxtbln1?t @I 2008). Children with mlder forns
of food hyPetSERERAIGIISWRFLEXIIGE 19 AEPEEEd risk for devel opnent of
respiratory allergies but to a | esser degree than children with -2-

persi stent food hypersensitivity. Therefore, attenuating the severity of
foodlbypergﬁgﬁéﬂdu\,’,ﬂt% theMnbéngénci al for sl ow ng down the "Atopic March".
In this context the nmanagenent of allergic episodes and prevention of
allergies are, in childhood and infancy, of the highest inportance. 5The

i mmune system of infants is actively developing all along the few first
years of |Mlgrgigsuiragmeng theanest ¢oigman/bealithgrotanugaiecting e lifyobr

hei 1l | SPUIBPEA] e rSErIERRCBERS S Q5N BAgEr B MaPRKEITE |1 f e,
107 et 60 VAR PRI A ki SR

sensilki zat {ooimcefasRah itBObastt dcalib e Mestforn HTarsaglkeedeReh Ry uARSe RaE beén I educed
| evel s of allergen-specific IgE antibodies. Preventing  or reducing

sensi ti zat asociatdd withugh pravakinsenoé hogher sdusrity arf abiergit neargfestasipnpt ons upon
eXpOSUre tgllterhg?c zgnrg?tization in childhood, especially in early childhood and especially
to food allergens, is critical and of highest interest as development of an
“allergic phenotype” or “atopy” has been shown to facilitate subsequent
20 sensitization to other allergens. Hence allergies in childhood can be the first
step of an allergic cascade leading to multiple allergies later in life, a process
commonly referred to as “The Atopic March”. For example, it has been
demonstrated in human cohorts that children with persistent food
hypersensitivity early in life have a dramatically increased risk to develop
25 allergic rhinitis (hay fever) or asthma later in childhood (Ostblom et al 2008).

Children with milder forms of food hypersensitivity also have increased risk for

development of respiratory allergies but to a lesser degree than children with



15 allergen. By nodul ating the way a patient gets sensitized in regard to
one allergen or one group of allergens (prinary prevention), the subsequent
al | ergi c wozpanee7snay al so be nodul at ed. "Secondary pr ePemEPIT)/ 065803 he
effect of nodulating the synptons of allergies, i.e. the occurrence or
intensity of the allergic reaction in p%ilent al ready 20 sensitized to one
or several allergens when the patient is re-exposed to said allergen(s). By
nmodul ating the occurrence or intensity of the allergic synptons (secondary

prevention), the i ven| ence _.asso ate with allergies is .mninzed.
25G ven t hee lsé’l?%ttf] ﬂ%?ﬁé“é‘b%IEVHV Ih Brigye: &tﬁﬁ&%%ﬁh tseﬁav%ef%of

hypot hesu@e}t{?&l’%lt ,% % c&pﬁ)'rrsld\{)lﬂ%rcﬁ)&& ﬁ?@gﬁr@[a&t}é -action, sone

conmpounds one or speC| ic level s of

preventi ong, t%%@oﬁ@)(t tHe%afr‘ﬁ‘g'é'ﬁPé 10f%tq’1|e?é1¥ eb?s@'d@? aﬁ@%r@@e‘ﬁ%’oﬁ' M]e?@e§ 0 a
specific allergen (prinmary prevention) | e ot her "conpounds may sol el y

have an efirecin diildhvedsedantiacy, eBtrhepngN@mﬁmpOrtm reduce the severity of
allergic reactions. Qher conpounds nay be able to influence both
sensi pi zat The immauisy syttomsobidfantsus astivcst dewlopmg allplongthadewrfitsary and

secondar revent.i o conmpounds .t hat exert a beneficial effect in
r educi ngys Prgé b'?e d@létlﬂgr ﬁPgF P%FI"FBP@%’ 10 pgmlpamgmg’v\dpguqlgg r
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the first B° ﬂ@I%%nr%ﬁﬁ%l?e% Ra el B G ey P EE o ol Ty
cow s m | Ky fc%r@ﬁlé*ﬁi/orpﬁ‘erﬁf'&lﬁ%écﬁf 0B @eP¥rmYorMtsr ROfifel €cei vi ng excl usive
br east - f eedi ng k-proteins are i ndeed anong the nost frequently 10

observed causes for food allergy in infancy, followed by eggs and wheat
proteins. In general, food allergies can manifest by cutaneous (rash,

eczerfl, ot Revshtiemafl gﬁ@gmuqamémaqhmvedmpdmer(tdmﬂim nal cranps; pal n,
especial ly in the abdomen; i n i nfants and ung childr Furt her
sensi ti zat |](5)HH%€HH Iérﬁl"é’Ba‘é’é‘l oLIS %&Eﬁte% PARVENLE pr'éch‘%g & I’I@

fant/ L.
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or perenni al use dust cockroach, pet dander, "holds & fungi). They
cause res pidsﬁthﬁ)&b@éﬂ&RngeﬂMﬁ‘@(bl@ o6 atlbatic swnpﬂﬁn@apéle gkpbyursas ahe {armany

nose, itching, sneezing, blockage/ obstruction) or ocul ar synptoms (watery
eyes, 15i t challgygen. edlaysmg)dulmtm@ thg¢reay anphtaeiil geds seasitigeddviregasl taadé t i onal

dairy startfle | actic acid cﬁerla It has been
llergen or one group 0 llergens (primary prevention), the subsequent allergic

response may also be modulated.

“Secondary prevention” is the effect of modulating the symptoms of allergies,

1.e. the occurrence or intensity of the allergic reaction in patient already
20 sensitized to one or several allergens when the patient is re-exposed to said

allergen(s). By modulating the occurrence or intensity of the allergic symptoms

(secondary prevention), the inconvenience associated with allergies is

minimized.

25 Given these distinct concepts of allergy prevention it may be hypothesized that
by virtue of their inherent mechanisms of action, some compounds might act
solely at one or at both of these specific levels of prevention. Some may, for
example, solely reduce the sensitization to a specific allergen (primary

prevention), while other compounds may solely have an effect on the secondary



denonstrated that specific strains of |actococci can confer a health
benefit and 25 thus these strains nay be regarded as probiotics under the
def i ni ti omoab1tdre780\HO. For exanpl e, an anti-allergi c ef PETIEPR@ES/ObESER
ascribed to a particular strain of Lactococcus: Makoto Enonoto et al
describe in GB2077101A (published on 163Dec 1981) an anti-allergic
conposition conprising "lactobacteriunt belonging to the Streptococcus
genus, which is the forner -4- designation of Lactococcus (i.e.
Streptococcus |lactis.is noghterned Lgc ocQccus Jactis%. Fur t her pore vari ous

probi oti ¢ RGVENYand refucsdhe peyrriyiod @lle i1 A5acti08e n BhefecQUPPHEMISITIRY ¢ hei r

effect on | ) ergic | e 1. for 3 4 97949) ,
descri bes %Q%P%1éfhgpggygpy@§“$%§#%ggﬁ21é%%é@@%hﬁﬁgﬁfﬁggzggegﬁﬁéggggs due
to wheat fhoio@hbyRhantlenlinSorlBa00R0AA05 0 AIRpIh RO IR chkh N

al l ergy suppressive properties of conpositions conprising probiotic

bacteri a sbatefasalledtdnbaceddidisg anchp&me ptf onodotia.of HlleHoywmesr ot hey éot emai ns
a need for specifically reducing allergic reactions and synptons in the
popul at i onwefk faundifenentadlergyaeaiseabara differentallietggesspeci al |y i nportant when
considering the maturation of both the intestinal and i nmune systens
undergoi ng in young children and when considering the multiplicity of
15novel al t [ - S Gl around
weani ng. - TheoG TGRS b Mgl Bor Rt a PRl R ATRRE R b e HERGEL B e T
even furt hefe. GaRRAIIE aloRds Bk ?ﬁ‘otéﬂﬁ%&;l' Be RUESUTbRAAy 7EadS nel rddfapts and
young children.” 20 ‘Caloric intake, caloric density, "variety of desiTable
nutrient, @ahsve beemt-feddiandMpikopeiteingdead iindecdrénahg tlarmngt fikgquéady or s
inmportant to bring the nost appropriate nutrition to infants and young

chi | dPen. daprerpedsamsss &fr fﬁqxf aHargy emtsfaneyh fal owadaby eggarandiviendl s are

al so of inport.ance, nore specjfically when their concentration is limted
by speci 1 R r&f@arqlamaﬁ%r&%%%hmaﬁ eplgby ﬁ@tazﬂﬁoa@@aélﬁ, §HEMar get
atients. (o) f E chil dr inf ) e I of food
el 1 very” af DePstie RSSO piRO MG aP R 5 ATS phll SR RET Ty o
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protein balance in a matri m | k-deri'ved protei ns. The presence of such
mul tiple natdicpidclesamt pltarits atad 4180 apifeactwioén the ihfmad/yaluhgr geid.is| n such
-5- conplex matrices, |ow key food allergens unable to trigger allergic
naniﬂéstatt@mmed@ménoanlRNQWUDb@SﬂéHﬁb%éegﬁ&bkﬁuﬁU@&lﬂmﬂ@ﬁgﬂlng an allergic
reaction. Simlarly conpounds that nay neutralize allergens or act on
allergy prevention nmay see their effect dimnished or annihilated in such

compounds. REtEIyRr BssBRe LR g R E Al kbbb ol B aRba B oA e 61 be
active, angf® piieglolx (&R asiL}iblfé‘ﬂgBk ?éré?ﬁieﬁiéﬁé’@sesd{ﬁbnﬁﬁe, @H&Kﬂoﬁ&l@,?_ﬁk
conposition for infants or young children. 10There I1s a need to bring

relief in dhedgymilde® dghingoodhely! engeesesbivapaullBrgongynaftohnf that saand
young children that have a history of allergic episodes and/or are
al | e2@i c. manifestTHey sasa (aumedose iphong denes zowgipll eeleagaitobistriuetiah) or
g h 1560 | . ¢ . |
O RS T sah g bt g TS B chifdrbh SR SaBfs, & so reduces

Lactococci are traditional dairy starter lactic acid bacteria. It has been
demonstrated that specific strains of lactococci can confer a health benefit and
25 thus these strains may be regarded as probiotics under the definition of the
WHO. For example, an anti-allergic effect has been ascribed to a particular
strain of Lactococcus: Makoto Enomoto et al describe in GB2077101A
(published on 16 Dec 1981) an anti-allergic composition comprising

“lactobacterium” belonging to the Streptococcus genus, which is the former



There is a need for providing a nutritional conposition nodul ating the
allergic reaction of young patients suffering fromlight to noderate forns
of all er gvep11a0018hese pati ents have speci al needs di ct CEEPRY100ME803
inconplete maturity of their 20intestinal and i mune systens. There is al so
a need for nodulating allergic reaction$ in young children that do not
tolerate stringent pharnaceutical nolecules, for exanple by nutritional

i nterventions such as including nodul ators of the inmune systeminto the
25regul ar nut.ritij.onal fﬁﬁ%nen. Ther e ig a need for providing a nutrjtional

conposi t i ofc$88aiani Hy OGR4 gi(LCr AU EPHIF A5CUY $UHEs pat iTEhY €4 the ti e,

and around i .Meani ng when the intestinal tract undergoes
substanti a{‘}l%g%é%é (gtgﬁ?and when new solid foods, -6- potentially

containing new allergenic proteins, are introduced and hence the patient is
particularly susceptible to the sensitization to food allergens. There is a
need for pFenheimgreavaridus piabiakiccomposds bomitkes hef préeiot s lmreageeor 5
reduce synptons of respiratory allergy (i.e. air-born allergies) in

chil dben aéelscadoed §oup§ﬁ1ree<frf©stm@ tthe aldargigalmifugre sxstaplefqrotxanpleor

L Y R
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different §yIRbefthoikidl ellf‘errg&gﬁpg{%é% erti Q06 cérﬁé@ﬁ&ﬁ‘ﬁﬁ@@mpﬁsﬁ?%?i all'y

in fragile, inmne depresse | derly patients. There is a need

al I evi at i ngrobisticslyagédarsucdf asal.d@obri@BubyndSoebdicogean 15 effective
conposition, possibly by reducing the exposure to intact allergens, even
t houdl the conposition may not directly reduce the sensitization to

al | ergens. : . : . .
d However there remains a need for specifically reducing allergic reactions and

symptoms in the population of young children and infants. This is especially
important when considering the maturation of both the intestinal and immune
systems undergoing in young children and when considering the multiplicity of
15 novel allergens that the young children are exposed to, especially around

weaning.

The question of food born allergic reactions in the young age is even further
complicated by the specific nutritional needs of infants and young children.
20 Caloric intake, caloric density, variety of desirable nutrient, protein content and
protein quality are all among the factors important to bring the most appropriate
nutrition to infants and young children. The presence of micronutrients such as
vitamins and minerals are also of importance, more specifically when their
concentration is limited by specific recommended ranges corresponding to the
25 age of the target patients. As such, for the young children and infants, the
matrices of food delivery are inherently complex but they are also of less
variety: for example infants, although potentially allergic, usually require a
specific protein balance in a matrix of milk-derived proteins. The presence of

such multiple nutrients can potentiate the effect of the food allergens. In such



There is a need for a conposition that has a positive effect on secondary
20prevention of allergy while not necessarily acting on the primary
prevent i omoto1td2e7ssane al l ergies. There is finally a needTfEPR018/061803
conposition, nost particularly suited for young patients that by reduction
of synmptons can help to dimnish the "aPtergi c 25phenotype" and thus can

| oner sensitization later inlife to new allergens. There is a need for

attenuating the atopi c rrarch -7- Summary of the Invention In a first
aspect, the sent i nvent i rovj de conpl ete ut ritional nposi tion
for reduci® Exs%? AHHERS ?Wa PXr%Nég g]rﬁirgggétq Fﬁopﬁﬂ%g%la;]rergf*‘bmfood
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Sal | ergens, “especia |ents |es and

effective ghcfihie Sl'n'i‘ﬂ“argf c&‘ﬁﬁﬂhﬂ&s tﬂa‘i‘ rﬁay’ﬁ SeQRLiAS Qﬁﬁgeﬁ B? aet 8ﬁ%’1‘1tergfve”t ion
provi des a conposition that significantly pronotes Secondary prevention of

al l ergi c rpeetntins rhay ggertheirbyfféaodinahishedens anoipilatedaid yuwihidoenplex
affecting the primry prevention aﬁal nst the 10sane allergens. In a third
aspecft, t heutpitiosahmmatrigent i dpeqifigallyas ianebppukictabde viltedhecorppoyads

probi oti cs, i ecially bel on |ng%@o t he Lact.ococc %% s. |.n anot her
aspect of WHEN n%ﬁgpg%?dttﬁ’ea FHEYO eHENAR W?f\ﬂgrﬁ} EE cjagtiyer goq Qe in
reduction \QIfmceh éﬁ Eh,cmsé’&%f%gsmﬁ&c%'s rsﬁgfl 21 nﬁhjlt%rgﬁ Q:%Iﬂ}ﬂ)s?tléﬂ fl(;r Lﬁfﬁﬂg

adul ts
or young children.

10 There 1s a need to bring relief in the symptoms of food allergies in populations
of infants and young children that have a history of allergic episodes and/or are

allergic.

There is a need to provide a complete nutritional composition that not only

15 brings a variety of nutrients but also reduces the severity of allergic reactions.

There is a need for providing a nutritional composition modulating the allergic
reaction of young patients suffering from light to moderate forms of allergies,
as these patients have special needs dictated by the incomplete maturity of their

20 intestinal and immune systems.

There is also a need for modulating allergic reactions in young children that do
not tolerate stringent pharmaceutical molecules, for example by nutritional
interventions such as including modulators of the immune system into the

25 regular nutritional regimen.

There 1s a need for providing a nutritional composition modulating the allergic
reaction of young patients at the time, and around the time of weaning when the

intestinal tract undergoes substantial modification and when new solid foods,



15 The invention can further provides a conposition that restores the

i mmune bal ance in allergic individuals and thus can be effective for

di f f er entwOypa20fsoal | ergy. 20The invention may have thecpareéiombesn3 benefi t
of reducing the allergies later in life. Brief Description of the Draw ng
25Figure 1 / Table 1: Cytokine profile-6f Th2-skewed human PBMC after co-
culture with Lactococcus lactis NCC 2287 (SL131) deposited by Nestec S A
under CNCM 1-4154, Lactococcus lactis NCC 2180 (SL60) CNCM 1-4199 or

Lact obaci |l us plantarum NCC 110 Lp8) CNCM 1-4227. Hu ri pheral bl ood
mononucl eaPO LY ﬁ@?@lmﬁg-%ékﬁ(@&lﬁ DOy e ARPessHd aﬁﬁthieﬁewﬁe- 8- for
3 days, then. bac L : i " a t harvest ed on
day 5, cyt@%e?llggst %:eljrtlghlr@ ssglrS g%)dgﬁé Etﬁ%%%ﬂﬁflggﬁ‘gﬁg’ foma%][e\ggé%' nMRNA profile
of Th2-skewed human PBMC after co- 5 culture with L. lactis NCC 2287
(SL131). Human peri pheral bl ood nononucl ear cells were Th2-skewed with IL-4
and anti - CD4éredntirezedyfof provadidgysnuttitienallcorhpadition NChelpAttet Hlahdgy onas

added. Cells were harvested 10h and 24h thereafter, nRNA expression |evels
wer e freasureddcoisympyRis PER spigiyaltergy (Sehaiirdrore atergdes) pnichnlds¢n @wh f ood

al l ergy nou nodel Figure 4: Reduced s tops of food allergy.in mce
recei vi ng a5 0RPERPOBITELLO Seaspnal M}g@@?@fseﬁg&) Olbperlﬁ’.nntfﬁaadfbé}fﬂ?n NCC
1107 (Lp8) i ' i.tizati ' (RLj far irng. -t he | ast
week ber or ARErE GBS RERTA® UERIURE BRI R nLB PR RO b oy
experinments. Figure 5: Median | evels of Muse Mast-Cell Protease 1 (MVCP-1)

in sera 4 hours after challenge. 20Figure 6 / Table 3: Cytokine production
by mesent eTherdI¥ hyrpdofyte® vadithgs pl enmaplete siutesénainidateskiton thato can

10 restore the balance of the immune system in allergic patients and thus be
effective in modulating the different symptoms of allergies (cutaneous, food,

respiratory), especially in fragile, immune depressed or elderly patients.

There is a need for alleviating the symptoms of allergies by providing an
15 effective composition, possibly by reducing the exposure to intact allergens,
even though the composition may not directly reduce the sensitization to

allergens.

There is a need for a composition that has a positive effect on secondary
20 prevention of allergy while not necessarily acting on the primary prevention to

the same allergies.

There is finally a need for a composition, most particularly suited for young
patients that by reduction of symptoms can help to diminish the “allergic
25 phenotype” and thus can lower sensitization later in life to new allergens.

There is a need for attenuating the atopic march.



Figure 7 /| Table 4: Gene expression levels in ileumisolated 4 hours after
chal  enge. 25 Figure 8: Cytokine production by Peripheral Bl ood Mononucl ear
Cel | s (PBNMO28)1/2013M grass pol |l en allergic individuals i RCERERQ0I06Y303 N t he
presence of grass allergen pollen extract (ALK-Abello wassrig 6 grass).
After 2 days of -9- culture, NCC 2287-(SL131) was added at 107CFU ni. PBMC
culture was continued for an additional 3 days resulting in total culture
duration of 5 days. Figure 9: Cytokine production by whole blood cells
from bot hc%rlass po(lglL%g 5allergic or non-allergic individuals with or

Wit hout NCTUBYRAY & thednvential7cry/ il in culture for 5 days. Detail ed

Descri pti fe.the nt ,on finiti.ons: In.this i.ficati t he
fol |l ow ngo{%egn%%%a@éa%lﬁté #hgl Ip(])r\%l;e% hlnélghjlﬂﬁréspmyﬂ%ﬁsi é‘ntcg)&%g%t n%‘lﬁ%ﬁ S

i ncl udi ng ti@iﬁ‘cfoﬁ'}bﬁﬁ%iﬁ%ecﬁé’%ﬁ{hgﬂ_ tbdhs COMIMEr o Bﬁgﬁlaﬁﬁghn%rﬁ@ﬁlﬁr and
dogs. The term patients 1 nclude infants, childfen, teenagers, adults,
fragi | e sufipectsod,i mmpagerte avtigedllstgisse afiggorad/byr feddatleyzqpsan! ether
animals in the corresponding life stages. "Conplete nutritional

conpoS8i t i orltergens, t ¢pepatlyose ywfunghipgticidsurpehiesaand mdanss eared pspadiallynal
conposition_is.a conposition that conprises a significant anmount, usually
20% or nor &ledivetdhadmsrofntiediigonal nutri ents reconmended for a given

age. Such o) tr]ent | r Qv i hoquanti n r rtion
stch as. tol T oIS bR g € PSP B B L et o BHREE  Goses
for a givegoage HREG §doRESYUBLR ANGR O talctAE REQYL Pigobhgy B
recomrendedgcal 8??{2%%}& ake foro aglg'iu@eneage. A cgn% ete nutri%gonal y'S
conposi t i ofoodsdiRkgense oppondBswails avt affecingrhet@imaryapigoeiitien afaihstphd, a
source of carbohydrates in a bal anced proportion that neets the general

r ecortfffendasanghaliergess.gi ven age. It usually also include micronutrients such

as vitam and -10- m.nerals, .as well as .a source of .essential am no
aci ds anclnlzf{1 %gfur%éswcte%@dqﬁeﬁ%t m&@mw%er%ﬁe& f GoRPAsHER Fhal SABISISESd t hat

| et i tional. [ L { ‘ I ifi trients,
nor ar 1 r ROl SRR s M LARpc GGV R el nocas of “an infant
or young Cfy Abhthéy él:s?gtE{ &t el Ehfib PR cARPINBBhIIIINe SIFIHIRSs ©PrRATE LT ONS

conprising nmerely ococcus or
in reduction of allergic symptoms to airborne allergens in children and adults.

15
The invention can further provides a composition that restores the immune
balance in allergic individuals and thus can be effective for different types of
allergy.

20 The invention may have the particular benefit of reducing the allergies later in
life.

Brief Description of the Drawing

25 Figure 1 / Table 1: Cytokine profile of Th2-skewed human PBMC after co-
culture with Lactococcus lactis NCC 2287 (SL131) deposited by Nestec S.A.
under CNCM 1-4154, Lactococcus lactis NCC 2180 (SL60) CNCM 1-4199 or
Lactobacillus plantarum NCC 1107 (Lp8) CNCM 1-4227. Human peripheral
blood mononuclear cells were Th2-skewed with IL-4 and anti-CD40 antibody



Lactococcus in a predom nant proportion. "Synptons of allergies"” generally
i nclude synptons triggered by allergens. Such synptons include cutaneous
(redness wb 28kiimp78pash, itchiness, dermatitis, 10 eczemr{I/Ereamboasisfst chi ng
and watering of the eyes), gastrointestinal (congestion, abdom nal pain,
cranps, voniting diarrhea), respiratory3{itching of the nose, nasal
congestion, rhinitis, asthma) and in severe cases system c (dizziness,

ment al confusi on, anaphyl axis) mani festations. 15"Primary prevention of

al l ergi es" .neans al asures aimng at oj dance or reduction of allergic
(i munol ogi®al aaié% ¥ pRiereh S?remseQ%@@'e&r SOBRT G e daEYastR oF
specific | nt.j i " ry prevention of allergies" neans
preventiongg?iﬁéégggFgﬁmg HF%%H§§§§3§ﬁ§%%ent of allergic disease/allergic
synptons in a sensitized individual. "Waning period" is the period during

whi ch infants are adapting frompure liquid nutrition to solid or

sem - sol i dFfgeed,2 arthiddaht mPRINAr profdelasi ThHsiewed dandry pBNIgeagealcby not her
mlk or infant fornula) to a vari etéagf foods. 25 "Sensitization" neans

i nducti on/ adtust opvitnt Lof ladtiserNek- spe¥i f (YL 17p. Hhtmpodpesdpheralnblowd boost "
can be characterized an ipcrease in Th- t Qki ne inly IFI\\17_that is
needed to @@peﬁaclaaapﬁi% WRES 3TS%&W@rdo‘B}tBII}é§éB§lﬂnéls‘ %@%\fﬁr 53 i mune
depressed jndi yi dual i i e in. Lnhibito

cyrok nes S IGP, Ty KRER0AR7 TBRTHT] 2k AREAPERAS MEL RANSARLYON | o or
conponent sy,f 241 §{ep&i Rl ﬁlﬁNAé#g%&%ﬁ)ng%JO@lfs edrgmekhretwiR q‘R"I&Plﬁ?@' th or

wel | -being of the host. (Salm wehand A. Benno Y. et a
"Probiotics: how should they be defined" Trends Food Sci. Technol. 1999: 10
107-10). The definition of probiotic is generally 10 admtted and in |ine
wi t h1Phe VERusedi behanaatic duseriptionod ) \CAdand abetgyi meuse woidglue strain of

m cro-organism of a mx of various strains and/or a mx of various
bacterial species and genera. In case of mxtures the singular term

" probi oti cg. sty Ll i t.-he _prohiotic @ xtsu

preparati olill.g%ﬁ%ﬁ ' eguﬁg(?ﬁ\z@ﬁgoo]}t"?? ﬁg&%@g@%@t\, lgnrg%ﬁtrlgg(%s}mrﬁ ggrdc()(5 o¢gyr?lrig%rrs of
the genus JELARKATACEIATRQABI) dRICGiAnaPLANCLT L7 (Isgidt! alnigener al Iy
means a non digestible food I ngréedient that benefici al affects the host
by sel ect i yalitizationpleaibdn@rinkey goodukingnil tist actk bietore aflergedr dwillgape sns
present in the gut of the host, and thus attenpt to inprove host 20heal th.
"AlrBorn aGSBecprgIgaés)t Results af 2 bodepeaderirgggasiments used as synonyns of
respiratory allergens and respiratory allergies. 25"Cutaneous allergies or
skin allergies" are allergies whose synptons affects

Figure 5: Median levels of Mouse Mast-Cell Protease 1 (MMCP-1) in sera 4

hours after challenge.

20 Figure 6 / Table 3: Cytokine production by mesenteric LN lymphocytes and

splenocytes restimulated ex vivo.

Figure 7 / Table 4: Gene expression levels in ileum isolated 4 hours after
challenge.

25
Figure 8: Cytokine production by Peripheral Blood Mononuclear Cells
(PBMC’s) from grass pollen allergic individuals in medium or in the presence

of grass allergen pollen extract (ALK-Abello wissrig 6 grass). After 2 days of



the skin or coat, or whose action nodes involves the skin or coat. They can
i nclude redness, rash or irritation of the skin. -12- Lactococcus |actis
(L. lactiwp20twed80NCC 2287 (Nestle Culture coll ection) PCI/EPR@0l0618DRCt i S
strain with the alternative nane of SL131 and the international
identification reference CNCM |-4154 (€t lection Nationale de Cultures de
M croorgani snes at Institute Pasteur, Paris, France). Lactococcus |actis
(L. 5 lactis) strain NCC 2180 (Nestle Culture collection) is the L. lactis

strain with the r jve n of SL60, and t | nt e tional

i denti fi cat$!BHer gé@eﬁﬁﬁ) églbl/? Wﬂ‘i@ég?‘&‘%éjc%gl gaﬁm@pbﬁ\{@rﬂm‘é@r‘ﬁ% NCC
1107 (Nest I ect | is. the. L.. 1 rnative
nane Lps: s It ar AOREharS Haks oo s b A SR b R s 87 e
identifications 10refer to the Collection Nationale de Cultures de

M croorgani snes at Institut Pasteur, 22 rue du docteur Roux, 75724 Paris,

France. ThEiguny@nt@ytekinavpraevictiendsd wivd¢ tHbd@reglls fra@achathngrasyd psllept ons
can be alleviated when sensitized young mammal s are provided with a

conplete 1 itio Si.ki t - £LONPT : L [

(SLlS?). T‘rﬁiﬁléggfﬁef) # nlg -3ﬁ%@c?t1|h§fg?£l%af1£§%u%n r%l?lg(guéow§§ ;th%?e@ggfg i)gglzof

al l ergies. gurﬁpri singly this effect was not acconpani ed by a reduction of

t he sensi t 1@ 4&tiymlah cubfers/furgdassrmal s to al lergens (i.e. no primary
prevention of allergies was evidenced). 20 Effect of the conposition: The
invention relates to the use of m croorgani sns of genus Lactococcus, nore
particularly a specific strain of Lactococcus |lactis, and nore specifically
strain 25 NCC 2287 (5L131) for the manufacture of a conplete nutritional
conposition for reducing the synptons in patients having allergies

tri gger ed PytdileddDescriptigpehthednvertianal | er gens. The inventors have

evi dgnced t hat consunption of Lactococcus in general and L. |actis NCC 2287
(5L1 9) in particular |eads to reduced synptons of food allergy in a group

Lact ococe.2etiiihs? B Y Rfarioh” hCaTmRRyine BN IR aPRRaRs 7"

i nduced afltn%gmiﬁggl_si tization. The nodel mmcs food allergy in humans, when
humans (typical Fy infants/young children) are naturally sensitized to food
all ergens and further re-exposed to said allergens.

“Patients” means mammals including humans and animals especially common
15 pets such as cats and dogs. The term patients include infants, children,
teenagers, adults, fragile subjects, immune depressed subjects and/or elderly

people or animals in the corresponding life stages.

“Complete nutritional composition” For the purpose of this document a
20 complete nutritional composition is a composition that comprises a significant
amount, usually 20% or more, of the major nutritional nutrients recommended
for a given age. Such major nutrients are usually provided in quantity and
proportion such as to fulfil 20% or more of the specific recommended nutrient’s
doses for a given age, when used in adequate quantity for providing the
25 recommended caloric intake for a given age. A complete nutritional
composition usually comprises a source of protein, a source of lipid, a source of
carbohydrates in a balanced proportion that meets the general recommendation

for a given age. It usually also include micronutrients such as vitamins and



5The bacterial strain L. lactis NCC 2287 (SL131) hence shows a protective
effect. In one enbodi nent of the invention the effect of the conposition is
nore specwbizenld2yg7san ef fect on the secondary preventi onPofi/ERRé18/0gISes. The
synptons 10 of allergies, in the nouse nodel, are indeed reduced

significantly, as illustrated by a |owdi0-allergic clinical score. Generally
the synptons can include all or a selection of the usually recogni zed
synptons of allergies. I n one enbodi nent of the invention the synptons

conprise diarrhea, skin 15irritatjon, inflammtipn of the intestinal tract,
skin r ash,mglquﬁfsi, A el %‘So?q?'Olbf@ﬁlofresé‘?nt%agé‘ﬁlpata&#% YyhheIHse Of cstmbiahat i ons

thereof In i t i i : e QFr i ed by
rel ease ofﬂﬁﬁg%ﬁggfgé?q#%gg% &?ﬁ?f@égﬁagﬁﬁ}éﬁfg§§?aéﬁ§%gggFO%%%#%@?@e,

| eukot ri enggy 9 chmpPRe aﬂ%@@iﬁ@ﬁﬁtri‘éﬁtst h6r hNVYEEhRRnENE £RTRAS k4 FAR] however
has no effec¥ on the sensitization of the patients to the allérgens. |ndeed
primary preNenitrioivedarsediadf 410 ibtamahi gyedg brildie A oopgdete wutrt@mal i Si ng

L. lactis NCC 2287 (SL131). The subjects are still sensitized to the food

al | er §ens, ciyupodbor| spcludss 2BMPaitionss compaising gyentien katesqyesedoto t he
sensitizihg all ergen. Wthout being bound to the theory it is believed that
the ef f ectL¢HBFAIHS &1 APEIHBINAPERIDOT PR nat ural i nmune def ences (which
have a positive effect for the patient) but sinply reduces the expression
of the synptons of allergy. -14- In one enbodi nent of the invention the
conposi ti ongS), 94 d bt ; iqgmﬂg LEsSR i upon
exposure tOS§?$%Zé$§ﬁ2?%%?S£n%gﬁ?%ﬁ?égggﬁfe to gtinula ?%%bgggﬁﬁgﬁgétis NCC
2287 ( SL133ych SBMptomaindlwdotetabéoadredhdss odfskgr,aash dadhisgssatémigitds,

i ndi vi dual s secreted increased amounts of cytokines (IFN7 5 and |L-10) that
are 30ggestizemagf oculae@tching anhwoteringnainide isaesin gastreoinggstisalyicongedion, dual s.
The conposHégfng%gus.has t he added %§E%$>Of bei.ng effective % r different

al | ergi c dRRUBHRS PR, GERPRY YYNHING Garhgrl)-dE5PIETIORY I(HE B0l Tsa0se,

irb : t . 10kF ' i1l .of the i ti
oL rborne, GHLFASREN G 0ugne TR ARDI SR BRI O Bl e
reduci ng ahbRf9¥osNRRIO TRapIRARES| AlahMedthtif@l | ent suffering from food
allergies, skin allergies or airborn allergies. 15l n one enbodi ment the

conposition reduces the sensitization to other allergens later in life. It
is believed that the conposition pronotes ﬁor at | east does not bl ock) the
nat udal pr oPsgsey mEvéntinme’ abangiet i opanall hegrsuresi amang et ayoidavee arl ong

e sensijti ion . to the sane allergens.or to

term ef f ect on.IomEr'ng.tz #tLéﬂg

di fferent HdUEHgRR aﬁlﬁé%la tMBRNSIOKEH SERSIHERL (O eFample) PRRYFILEH kol el y
reduci ng 20 ith oF |. (secondary prevention), it is
hypothesiz%ghfﬁgﬁggﬁéxggﬁgggg ?@%ﬂ%% the invention can allow for the

natural inmune nmaturation to occur, and have such | ong term benefici al
effect.

“Secondary prevention of allergies” means prevention or reduction of the

20 development of allergic disease/allergic symptoms in a sensitized individual.

“Weaning period” is the period during which infants are adapting from pure
liquid nutrition to solid or semi-solid food, and adapting from quasi unique food
type (generally mother milk or infant formula) to a variety of foods.

25
“Sensitization” means induction/development of allergen-specific IgE

antibodies.



I n one enbodi mrent of the invention the conposition inhibits immune
responses 25 to allergic triggers in different mammal i an species. The
conposi t iwo 20am2bsoused to reduce synptons in species skcii/ER3010a680mnd dogs
that are known to develop allergic reactions. -15- In one enbodi nent of
the invention the conposition inhibits-ldr-lergic i mune responses and
concurrently boosts the |levels of inmune responses needed to fight harnfu

m crobes. The conposition can thus be effective in boosting i mune function
in fragile, elderly apd hospitalized subjects. 5 Copposition of th

i nvention diFgEe b%ﬁ?ﬁa’c’lﬁ’& QW%W%‘?ffgyﬁﬁénelﬁﬁ%%éﬁlHﬁﬁ CHOXHS MAPEHt i on

can be a c lete.nutrjtional. c 0si tiaon ch as.an infant formila or can
bring a subSTARATA Mselett Bricsed Aed Buitial tiepbidhespar s pattitaty
conposition i ALk : ! ; i : or

i most al | EeRng MEPL SR BRI AE A ORPE Bphe e Oyt A el?
the sol e sgubrBcbudHAd II&ND. | n another enbodi ment, such as a baby food,

t he conposition brings a portion of the conplete diet, preferably 50% or
nore 6r 20% or nore (quantitatively and qualitatively). In one enbodi nent
the conposition conprises infant cereals. In one enbodiment the conposition

may 15 be aPrehieiid” ewaposiiciobinlicst! prapagtens ebeeinpensis etnuaodiacels baby

o ) " ST PSR 5SRO RR R D SHRB S o Mol SRR
' QUL gne dpuet i f ' » ts f

comDE ! 555 BENEALGH Al (UL] O bl RTIBL 09 OB BBkody PRANS! S T

the inventpgsd Sen Tthn®xclamie 10 hat- ph)herh nd it ieloh st preBlstidhaveerersliyn | ar or
rel ated effect, no experinental data could prove that other genera or

strailfs ofagmabidand $n &ime verqhahé WHIO definitegn.bEk¢ gesbibtie caneoalyseseved f or

B. ion gum in particular B. 25 Ion%um NCC 2705 described in the

co- pendi ngUBigPRistain Oh NHYTQ-RESHHARL, iOh e o PE Varigus seradibard/os gt et of he
is.strain L. |

[ ti th bi ot.i tis N 2287 L131). .l

embodi ment VB1OBN BN RUBRERSH: R SETA stBe 4Rt rREER Bl B - 16.

I ' »0f, t ' [ - it i ' 104 and

7,97 SToas B SR bOYERS LB D ERTOAL B8 SRTBES S UeRR, 104 20
For the purpose of the present invention, micro-organisms of the genus

15 Lactococcus are considered as probiotics.

“Prebiotic” generally means a non digestible food ingredient that beneficially
affects the host by selectively stimulating the growth and/or activity of micro-
organisms present in the gut of the host, and thus attempt to improve host

20 health.

“Airborn allergies” and “airborn allergens” are used as synonyms of respiratory

allergens and respiratory allergies.

25 “Cutaneous allergies or skin allergies” are allergies whose symptoms affects
the skin or coat, or whose action modes involves the skin or coat. They can

include redness, rash or irritation of the skin.



conposition is an infant formula the ambunt of probiotic in the infant
formula 5 can be between 105 and 108 CFU/ g of infant fornula. In one

enbodi merwot2he/otsposi ti on conpri ses between 106 and 5xPOT/BBEUbgs1sDhat i s
in a dose denonstrated to have a physiol ogical effect. In one enbodi nent it
has been identified that probiotics at-12-1 ow dose can have a benefi ci al
effect, in particular when the conposition also conprises prebiotics and
proteins in a defined 10 limted amount. In such enbodi ment the probiotics

or ebi ot i cs %%Ecctb%‘f%l wbss et BTN G Ror 23 PTG G are o6 HOp, BABRL i n an
armount notLe c%? v%/ﬂ‘éot %]Itt)ekﬁﬁ 14/ satnfl]éq%q §L%I’L0%%el51%1%r8§t§o a!i]an 1.8.

g/ 100kcal ess e comnposition e pro iotic
can be m Xi%l‘énﬁﬂ@@ﬁé}‘?rreﬂéﬂ&et ORI AVYI- @[Smoﬂ%weﬁ'mé@@ne% deheulfy&ngé on.
Treatments or specific processes can be applied to inprove the stability or

viabi lity Bfictodeggmiahétat dastittd PaseanpReasid,i loancdhelpeobbotiscacan (be
applied in a dry formor in a wet from After mxing the probiotic with the
conpo8i ti ofuctiestiain Nak BeSP(dDieeds eailiutc gollestiammas thivds lawits srainawitical | y

ff 20 bi f b I h di h
or obi ot 1 o5t 0 IRARG e gt S e Be direbenal oRnHGR B Feicine

i Xing. |
and o1 1 neapan e 1o gty kg g Bl i 31T RS, HAVTCIORE TOhEF e
i nventi on. cme%tlo@f) iexpEnl e ﬂéﬁ‘zapﬁma‘m'tﬁ?‘fﬁ@ ahver%@fvet hERNERR AHd eh&er

described treatnents. 25 In"one enbodi nent the probiotic is dead or

non-repl i Cﬁﬂtdrﬁ@tl@ﬂialhﬁl&nhﬁeatlomaefekemfee@mmlh [Ag270 (ANt 1detntllfmat10ns
replicating. The ter ]pI‘ObI otic also conprises the neaning of "parts or
fragiént s wieptotholialcotion eNatmnale d¢ T-ulturepde Mitrodirgasrismes at hestitivent i on,
the conposjtion npri.ses | ot nown that prebiotics conprise
car bohydr a ft)%séelgnégﬁﬁ‘? guéiﬁé u]r I> §7%‘H3 é@ﬂ%ﬁl des. Furthernore it is
known that they have w dely been used as functl onal food ingredients. They
resi st hydrolysis by enzynes of the human 5 digestive tract, can reach the
col on undegpadgge s Bﬁ@&'e@‘?d&qé‘e@fﬁfé@mfe@%ﬁc subsloanasd @;’;1 i GMlsardrybs Ui t ed
to the growh of bifidobacteria or other probiotics. sacchari des may
for exanpl glldgatpd odherdsénsnived! yousg myahadt ase prafvlld@demﬂ’aht@ﬁ@plemlcr ose,

| act ose, starch, xylan, hemcellulose, inulin, or a mxture thereof.

Puri flfed cmmﬁmaébbmpmamraﬁiaé Cpmimw é@@d‘uN@CSZJZ:W 4SL1Bl). This

fructoolig ccharides cqontain_greater than about 95% solids in the form of
ol i gosacch Flinees PosTiY e F BFfyon SRORAATHDREY IO Fg6Sition is a

pret er abty BRI B RERECL R RET BBl bEATeo QAR BRPBTEbEAMaN  ae
produced fépmeqlda%gsfﬁam%@% Qﬁ@{%eﬁykp@ 0 Islﬁﬂntagsgrev%ﬁ%ﬂ%% aukgé%%s
starch, xylan, "hemcel |l ul ose, or a mxtu her eof re preferably

the oli gosaadﬁareldqte conprises fructooligosaccharide. Mdst preferably the
prebiotic 20 conprises a m xture of fructooligosaccharide and inulin.
Pref@Pably this mnmixture conprises PREBIORD or a mixture of commercially
avai |l abl e RAFTILOSE(r) and RAFTILINE(r). Preferably, an enbodi ment of the
prebiotic conponent of the conposition 25 conprises about 50%to about 90%

fructooli 9 bh 8 preferably it conprises about 60%to about 80%
fructooli gﬁﬁggt@ﬁ—gé—q&é—pref erably it conprises about 70%

fructool i gpRAGHERATLHG el LloahaRIsY of%ﬁ‘lc%ﬂ?g&iﬁﬁﬁ@tof%fenﬁ;bﬁa&ro%g&é?}s' fokeMPri ses
about 10%to about 50% i1 nulin. Mre preferably it

particularly a specific strain of Lactococcus lactis, and more specifically strain
25 NCC 2287 (SL131) for the manufacture of a complete nutritional composition
for reducing the symptoms in patients having allergies triggered by food or
airborne or skin allergens. The inventors have evidenced that consumption of
Lactococcus in general and L. lactis NCC 2287 (SL131) in particular leads to

reduced symptoms of food allergy in a group of mice receiving a nutritional



-18- conprises about 20%to about 40%inulin. Most preferably it conprises
about 30% inulin. In one enbodi nent the prebiotic conponent may represent
about betweenti2afwand 10% of the conposition. 5l n one eciha®2em61803 he
conposition of invention further conprises an apple extract conprising

pol yphenol s. The apple extract can hel@d3reducing the synptons of allergies
originating fromfood in patients having allergies triggered by food

al l ergens. As such the apple extract acts in a synergistic way with the

probiotic Lactocaccus in .order to nodulate, red , .or attenyate 10
al | ergi es $HMPetHERCENIREYNEFbYIM @fff@@f.)ccwﬁ-uﬁﬁ@ I8 FYANTEA Y AT A

conpositionl.s: U far f . r r |
Foprosent  S1ede RRRUORL e PG R BT Hn SEERT T e s ren
the baby fred Qlﬂex%?_bﬁﬁ G@HaAS SwROPLhSAS eylgnlcguﬁhfa%@g@o@ﬁg BRI @ehndtlaré r om
apple. In one enbodi mrent of the invention the apple extract is the protein
extract 15natoraiBr sgmitizzddolfpotalllcdgend ied Birolaat deveed os€d sl saigual eV ¢iss.

France) under the reference "Pomactiv HFV'. In one enbodi nent the apple
extraét isThe mactrialetgin derligéd WEEn2ERE SlLildd) Penee tshowsRypaetdchiae
simlar effect. In one enbodi nent the use of the apple extract, especially
with L. Lae$<d; is of particular interest for children other than infants,

t eenagers, adults or animls 20such as cat and dogs at correspondi ng age
phase. Hypothetical Mechani smof action: 25Allergic diseases have steadily
I ncr eased gy ghetdifbBflend QFAIRS iARAtbRMe 3B G U A kynhostiodelethdas
epidem cs by WHO. In a general way, allergy is considered to result from an
i mbal ance i@yt hiecffatt @anthelde2onésgongesntddn bliallergieyeThy syamtdaadi ng to
a strong bias towards the production of Th2 medi ators. Therefore, wthout
bei nd0bounef derghes, trthsrmousa modehppotdesd zedicedsigniticantlylasalystrased be

m tigated, down-regyl ated .or prevented by restoring an appropri ate bal ance
bet ween ¢ &Y SHPWEhANTHEE SHRisabpCaTRe CeRgiry Ti’;‘?sstyé‘?ﬁtglfﬁi gy lﬁﬁmd@sﬁﬁ Pled
necessity edu h 2.1 n n ce, at least transiently,
the h 1 etssti BRI 16N B3RERE SBuRioh? oBPIRRESY By roduced &
production of Th2 cytokines such as IL-5, the latter could be characterized
by increased production of Thl cytokines such as IFNy. In one enbodi nent of
t he i nventimont kenlsadipasitto fathedanpntisashbydmaptyasdcomppas tdiadrhga, Rkt ol yzed
proteins. A nutritional conposition based on (partially) hydrolyzed

prot éPns | Brigdion; sflamimptigniof dlak tndestingl travt sleingysh, ekimnditajasy, ogulat Or
intestinal tract of infants/young children because hydrol yzed proteins are
nor e easi | SFSPITGIO8Y SY A Hhey/ 1?&%@8885 FeMgenicity conpared to intact
proteins. Furthernore, w thout being bound by the theory it can be

hypot hesi zed that hydrol yzed proteins m ght be a preferable substrate for
pr obi ot i cspARg: EmbeathaR! oRE iR RidemRaS Y tbihsthO a8 AhpRidY ibydcRayar i ety
of peptidase activities) conpared 15 to i'ntact proteins, |leading to an

i nproved ebf giotha@hidahtmedinbisotuch $triypia’e astdnidsgshisianging) lRukdicnesn
hydr ol yzed proteins and probiotics. This represents a nost appropriate
conp@8ition for the i mune system and gastro-intestinal tract of a
food-allgLEic i nf ntgﬁoung hild. |n such instance the Cﬁnbinah%on of L.
lactis NoATROB7emapdunent ¢t tReHPue QN Bif (aRRsifien lgwsehighee £iicel @ance to

the 20i nvet@{[ei sitization of the patients to the allergens. Indeed primary prevention
seems not to be achieved by the composition comprising L. lactis NCC 2287

(SL131). The subjects are still sensitized to the food allergens, but develop less

25 symptoms of allergy when re-exposed to the sensitizing allergen. Without
being bound to the theory it is believed that the effect therefore does not reduce

the natural immune defences (which have a positive effect for the patient) but

simply reduces the expression of the symptoms of allergy.



I n one enbodi nent the hydrol yzed proteins are proteins hydrolyzed from whey
and/ or casein. In one enbodi nent the hydrol yzed proteins result fromthe
acti on ofworypgizarsand/ or chynotrypsin on the proteins (@Sp/EPMIOP6ISIDt i NS) .
In 25 one enbodi nent the hydrol yzed proteins conprise soy proteins or/and
egg proteins. In one ermbodi nent the hyddol yzed proteins results fromthe
action of proteases such as Protanex(r) and/or Flavourzyneg (Novozyne,
Denmark). I n one enbodi ment the proteins of the conmposition, preferably the

hydr ol - 20- t eins, [ I " '

erboai yent In 946 Hp PGSt JONBFAGoR DA Py B DReTAGN BrnBHe RSl gse. The
e e AUPPBET ol e. 1

e A N R O e L e

sui tably tﬁ{rﬁﬁfaﬁ@n%fL.dﬁafcf‘i@WC ZQ%WZ(IS‘PJIBEH, PBMR@LS SR wholEN86d icgﬁ% wee,

either relatively ung patients th devel op synptons to food ergens

and young @aks pollen anekgadlidividubRtsebaed aldr&lset anidum® ot EpokatdsqIBNY o

ai rborne or contact allergens.. Qther nmammal i an speci es (‘especially non

hurman 5 mamad [ov1 Ohahsedel diggetSvs ot h rastocati sn o agsware balasesibatlergay al so

i ncl ude rabbits, guinea-pigs, hansters, mce, (gi glets, lions, tigers or
ya

rats) thatindésidualso Tdiengmapositioariandas she added yabmnel beingrasFactive for

conposition...Preferential.l or food allergies the patients are

Sor Tyt enc Ry Tsang e kre brdse 5 2R e S Ao G HanEPart OH eedbe(0d: hei

I mune sysf: d ' astro-intestinal tract. In such patients the

ef fect of e%lﬁrg&@gh%%tgﬁorug. can be nore intense or nore rapid. In one

enbodi ment the conposition is an infant fornula, infant cereal and/or a
baby food. Preferably the conposition is targeted at young humans bel ow t he
age a0 6 ybeosg eimdbderenttthe tcongditidrecfige ofveBtigeaomporseRd. BetnwedCOi rt h
and weani nﬁiﬁl n _one enbodi nent the conposition is a starter or a foll ow up

i nfant for?28a(Shkrldflaraust has pe edfeqtite efart evnsdsicingnllesgpsysuomsyast

majority of the necessary nutrients for the.feeding. of the young, humans. In
one. enbodi TORE o Nelth BRRFR SN RUR: 0En NS i PR AICHASAT Kbiosi ¢ on
25 for inf@%@{@éoung children 1 to 4 years old. The conposition can be nore
specifically Pargeted to and adm ni stered during the weani ng period and/ or
up to 12 nonths thereafter. The weaning period is indeed inportant in
regard to the invention as the infants are exposed to a variety of foods
during thelmeanémbopenemidhe whilpesgian teduoekethgsiengitivation &t othier alergens
re-organi sation of their inmune -21- systemand their gastro-intestinal
tract. Effldernindifeontiipbelievadidrastheeqnpositiopdrienates {Hettdeastalogs not

ticul ' t ' t hat. iod. In.. to th f th
Borposi 1 OMOBR) M AT RsHe HIHEY Bt BUSRADAreTSe: Frahli © B2V Bo
201 o9t e clid iy o el PLATBWIIIR @S LRARE B, BRPLGR, BF i nfant s

havi ng experifenced at | east one reactio

noder at e ofifeeMarflergdiR @cdRednadft RKMIRIZatibh 1MRE 1€ MO BPRbIAY rédigihgvention
the children, babies or infants have decl ared severe allergies to food

al | e2gens thedéyonptoawe o€ xpler e e naare prdamtmmg, itadérypoehesizaktlat ehepi sode
of food 10 allergy. The synptons of allergies can include various known
synpt ons sé@hpesitienodribe dgventian ean alowrfor daeaglirahasigei mewsaiionto

Synpt ons O(r)ccru?,sfrid’ ﬁgv%r%cﬁ)iggé fetni beneficial effect.

In one embodiment of the invention the composition inhibits immune responses
25 to allergic triggers in different mammalian species. The composition can be
used to reduce symptoms in species such as cats and dogs that are known to

develop allergic reactions.



The food all ergens enconpassed by the present invention can include all
types 15 of allergens naturally occurring or usually occurring in food,
especi al IwoRend26mp young humans (e.g. infants, babies, PCiHPd¢16/0$1803 n

anot her enbodi nent the food all ergens are nost commnly found in ol der
children's, teenager's and adult's f 0ood5-201 n one enbodi nent the

nutriti onal conposition is a conposition for children and adults that
suffer fromrespiratory allergies. The respiratory allergens enconpassed by

t he prese i nventiqn can jincl.ude all es of. all.ergens that are airborne,
can be seadbfB§ CPLSAIESRLY B gy ign H}ey %@P@ﬂmlap l{l%ﬂmseesl 1CeINPYLe dust

mte, COCklre%?gH_@eis ) td 9&90%%@‘[6”)?&‘[?‘[1{6“ elsooiP fmhﬁn'ér}ggéﬁﬁs%gqleteﬁ% t6 nfants

25may be particu y sensi he” ai r-born Iamedi at e
effect or AkheRhrhALGhidBbLL! Ehé RYmRANGEA AR haL b%*ﬁfém{ﬁﬁl EMéét%@- In
one enbodi nent the nutritional conposition is a conposition for other non
human manmimhinane $pagiogsin fHydle, akientyl sidirygpitalizaddabgadts, dogs or horses and
may al so include rabbits, guinea-pigs, hansters, mce, piglets, |ions,
tiger§ or -22- rats) Those animals may devel op different manifestations of
all ergic s) n.one enbo nent t he . nutrJtlonaI conposition is a
conposi ti ox — : 36k edy O8: hospitalized and

el dory adyht <, At 1ave 5, I5pr &5eed. | mune Shal r%gSIL{tﬂus;ﬂq% Shgdiipgnt the

conposti on o mv en Ton i's i'on

el derly Orsdfc'ha&' drBinP&it BRhSta d?rc%herfrﬁ@ & suBs'ﬂaer&? g@i‘t?&%iethetd% OéHQteQﬁé‘ﬂJOS' tion
is anutritional conposition having a conplete am no-acid pr

car bohydr aPeserablypihdscommsbsiti@r &natomehits n(gitédnadsonipositionsthat stings al$ to be
sufficient to fulfil the caloric and qualitative needs of fragile patients.
In o8 enbodilmeast allﬁbemuﬁmbenahr@quirgmntsamﬁ@ueatargﬁélbpdmwlilemtauknn@ﬁd ¢ for

t ube feedi nq in patients not absorRhing s lid food. Bg (rfntal results,
Section 1:SOlpreireeodsiutpicddotit ARAHEY %’dﬁ%t Siyclins yoaeY doPdethbbaci I 1 us

and composition brings a portion of the complete diet, preferably 50% or more or

20% or more (quantitatively and qualitatively). In one embodiment the
composition comprises infant cereals. In one embodiment the composition may
15 be a liquid composition for children comprising cereals or a baby food. In one
embodiment the composition comprises dairy products (powder or liquid) for
children and adults. In one embodiment the composition comprises petcare/ pet

nutrution (dry and wet food, topical ) products for household pets.

20
The probiotic used is of the Lactococcus genus. Although the inventors can
not exclude that other probiotics would have a similar or related effect, no
experimental data could prove that other genera or strains of probiotics are
equally effective, besides the one observed for B. longum, in particular B.
25 longum NCC 2705 described in the co-pending application by the same
inventors.
In one embodiment of the invention the probiotic is strain L. lactis NCC 2287
(SL131). In one embodiment of the invention the strain is L. lactis NCC 2180
(SL60).



Bi fi dobacteri um have been tested in human and animal trials for their
ability tointerfere with allergic sensitization or with devel opnent of

al | ergi c woreptione78bn 20 sensitized individuals. Here wePattressadisehet her
bacteria of the genus Lactococcus have potential to mtigate devel opnent of
allergic sensitization or synptoms. Speérfically, we tested the
characteristics and the effect of Lactococcus lactis NCC 2287 (5L131) and
Lactococcus lactis NCC 2180 (SL60). 25In an initial step we devel oped and
used an in vitro system based on human bl ood | ynphocytes to determ ne
cytokine profiles induced by Lactococcus. W hypot hesi zed that the observed
profiles u ictive f ; ] r ti J: e PND by the
Sane strai eomnarPRUg Y Gror e By SRR CMRREREsh A 4, 2 e
-23- Cel I s)@f &ﬂofﬂ/ 'f%hﬂirfg gt VGGil@j pef g)fof afie! d@/‘ ¥bEiBasitiBhOVehéP tRE | er gy
devel opment are characterized by their propensity to produce Th2 cyt oki nes.
To partly compesitibin $s ahdahfast fornvilhrtbe awsude o lpopisidtia iseht icfaht torenuimdel  of
Th2- skewed human peripheral bl pod nononuclear cells (PBM) as an

al t er hat i veant be psiwieerPBWCaEd df)° &IHE g fcindaniologmuieh Anskwwembodimentibeiced by
culturing PBMC wi.th inter]leukin (IL)-4 + anti - nti body as detailed in
the Net hodeorBBRsifigh, COEDEISES Fﬁwé%époﬁndt %élgm?&stmm%,m 12 495&nd I L-5
wer e neasu in.th r f ;cells i i

Lact ococcu@e?Eig iég{ﬂarl?ée_d féb\/h a?%bal ghislfé)ﬁg\?\cgﬁ %E%PEL.IﬁIAé{& ?@Ek@%ggh&t@?%)

strongly i pdiGaEd Hoat5REbBLEOAt flow e Bt hhie 4 Ben&@OSPERE@N N WirtiBular
inhibition of IL-5 sécretion. Simlarly, L. lactis NCC 2180 (5L60) i nduced

| EN7 and |Wwhdf theochapogitioandssd rdoiniprises npebidtics Saisk @iretein in kodefiasgpar i son,
anot her candi date probiotic strain, nanely Lactobacillus plantarum NCC1107
(Lp8)Y i ndusdtednamyoupin [@vech anbpeNneahdhe Iprobjiotias anaprasgooth it bit or

P TS S et aho I R P el
IR S g

stinul us. 20840kehEoPfesd BEmSK KEAMr k4 thaln: I.E?ig}lbékm%r%%?thﬁﬁ'{@l) I ed
to strong induction of IFN7 and 1L-10 nRNA (Figure 2.) The peak of nRNA

expr essi ongMadkes athiedcahpesitidd. hours of co-culture with L. lactis NCC 2287
(5L131). Following a simlar expression profile, nRNA for Tbet, a naster
regullat or Thamsebiopici om bamisedftogethiar vwoth did desor wes conthaseldobpiithe | acti s
NCC 2287 25 (5L131§. A nedium | ow | evel of nRNA was induced by LPS

stimul at i oflVERAORe d4CAHERTE QR SBEFILG BIPACER &1 PRSI Fat BdTeYs the es

strmul at ot s of KL FELR BRbidfcs 86 somidflos® propRfico bt o
culture i neirt?oﬂl?éd A0 aRBHFo8MPSI i wedArosl LOREE Mnk{lggr ﬁi&\ﬁktﬁ@ﬁc G ieRRhEY bel ow

| evel s of n-treated”Th2 cells (nmedium. A sim expression profile
was not ed ¢mmpésAiiédn She mixrasi be pre@ybal ora tvagnbatrdaek inob dfasdtiral fyqaffetin 2

cytoki nes. Altogether, these findings confirmthe results obtained on the
prot @0n | ethelvigiFligy of the mabidtigs. 9n another embodiment the probiotics are partly
or fully inactivated before, during or after the mixing. In one embodiment the
probiotics have been rendered inactivated and/or incapable to replicate prior to
the use in the composition of the invention. This for example can be achieved
by heat treatment or other described treatments.
25
In one embodiment the probiotic is dead or non-replicating or has been

inactivated such as to render it non replicating. The term probiotic also

comprises the meaning of “parts or fragments of probiotic bacteria”.



The in vivo effect of L. lactis NCC 2287 (SL131) was tested in a nouse food
all ergy nodel (OVA Food All ergy Muse Mdel, illustrated in Fig 3). BALB/c
m ce wer eweensli/20med at weekly intervals w th oval bum nPCO¥RR016/061803 er a
toxin by the oral route during 7 weeks. In this nodel, oral challenge 10
with a large dose of OVA at the end of-lt/he sensitization period | eads to
clinical synptons such as diarrhoea, scratching episodes, bristled fur,
cyanosis and loss of nobility. L. lactis NCC 2287 (SL131) (5x108 CFU m ; ad

l'ibitum s given to mce via 15 drinking water during the sensifi.zation
phase froﬁfnd%rge %mBBé%IEP?@@F twﬁp%?ﬁﬂﬁﬁégw}t&?)c%ﬂ’fd iBEPIOHES | HdE week
of the ex L ents . ( .43- 50; d I i . Fl . t he
T L e S NG e il

chal l enge gligsabE AR, Whirthelmok@tis k@ 8 fd Widly iRen (ied hgst week
of the experTnent (secondary prevention) devel oped | ess severe clinical
synpt oms t fimetivansidodzegrediohisedlles) anisrhlydr¢lposity sezydoes 6 Oihe. hivhae

consuming L. lactis NCC 2287 (SL131) during the sensitization phase of the
exper bnent digsstiratiachr earergacbrijie diodomondegridsidtandepisade syeasbohgdratey 25

i "L plar oC 8 d.i el .
b LU AP TG e o
IS Stral I er | | C r C our I n

Vitro hypopﬁégg“ls&ﬁa@%- uf RERaf, éﬁérp(eiggﬁ@?% o %clﬁS?%g?’oge%I#%{%lef ni cal
score, mu%fo@@?ﬁfa%s% PLaLsasRiclo MR ) xSBMUMehR¥eII8104R! eniel a5 ned as

a neasure intestinal mast-cell activation by allergen challenge.
Consunpt i omixturd thdraef.i BuNGEd 2208 méRidBt hvhilalslecprdastic praitens swsh aeduced
MMCP-1 serum | evel s conpared to non- 5 treated control animals (Fi (igure 5).
Tr eatlfflent fxuetoadligasaetharidisc aradm gsaigthanmbpui faby splhidy enthoforal af not

i nfl uence the serum{d@evel s of MMCP-1. Figure 6 / Table 3 shows cytokine
product i onOHgos8%CRATIASSr est i mul at ed | ynphocytes. For this purpose,

| ynphocytes from nmesenteric | ynph nodes 10 (MLN) were collected after
chal l enge, restimulated with 1 ng/m of OVA and cultured for 72 hours.

Level s of Pfe‘férab'lt; #n ehtbdtintht ofNFO€ontgdNition lidaafidionki tBnmMRisaigpasur ed
by nmultiplex assay (Mesoscal eg). MN | ynphocytes of L. lactis NCC 2287

(SL131) - t redichdcompésepravttssednd pabidtic.4, TNFoc, | FN7 and |L-10 conpared to
the Positive Control (Tab. 3). Simlarly, splenocytes secreted 15reduced
| evell§ of IL-2, IL-4, TNFoc, IFN-y, IL-5 and IL-10. Expression levels in

the intestjne of various nes associ ated. with allergy were deferm ned by
quant it at | VEETRELY: iaﬁeelﬁbgg%i‘@?%@%é%ipﬁ@‘?@é&‘F‘Hﬁpfla%grﬁ@g@gos% hardde oqd

From i cundiOrCed oBe Bedie ST O RS b el el e SBertgiap and
the group feesi Hedickil1864, Hiul &2@&1@&&9@%&?@ f}qp}%réﬁe%bw@ﬂfe before

chal | enge (secondary prevention). Figure 7 / Table 4 illustrates the
resul ts obglagasadehatite @naiises gaaitvolighshcclaritiel MbKIGR2REDbIyThe Pigbiendi bi t ed

a reduced expression of various genes, including cytokines interleukin
(1L) 203, I1¢omPrises a mixture of fructooligosaccharide and inulin. Preferably this
mixture comprises PREBIOI® or a mixture of commercially available

RAFTILOSE® and RAFTILINE®.

Preferably, an embodiment of the prebiotic component of the composition
25 comprises about 50% to about 90% fructooligosaccharide. More preferably it
comprises about 60% to about 80% fructooligosaccharide. Most preferably it
comprises about 70% fructooligosaccharide. Preferably, an embodiment of the

prebiotic comprises about 10% to about 50% inulin. More preferably it



25 interferon (1FN)-7 and chenokine CCL11 (eotaxin) in ileal Peyer's

Pat ches and cytokines |L-13, I1L-10, IL-12, IFNy, chenokines CCL11

(eot axi n)ward11@2hBF ( TARC) in ileum A marked i ncreasedPofi/EPh@oobsndki ne
receptor CCR3 was observed. The genes for which reduced expression has been
evi denced are generally recogni zed markés for a T hel per 2 phenotype
(IL-13, CCL11, -26- CCL17), which is known to drive devel opnent of
allergies. Hence the experinents denonstrate the down-nodul ation of inmmune

g A LR ARGl
bel [ eved ¢ Syha AR Ll Lol A8 Ahdoh) EaPbbaely el 500 dfShe

strain of OCOCCUs I n ct1o IC S secondary

preventi ongemjééﬁ@rlmtdallo%%?%é SompB&tibAN 2: 10D ffer ent probiotics
strains have previously been exam ned for their beneficial effect in

different allergic disorders. A bacterial strain that exerts a probiotic
effect against skin or food allergy may or may not be effective in reducing
allergic smme)ﬁrmbpdlrgg@tr éhe wpnyiosirmet am\r@ut@@n&lr‘(h@é@orrrpr}:sas taincappde : J.

Nutr. 2010 Mar; 140 3 713 ﬁﬁ%’ b 20 Feb 32 The .pr esent exlplerlrrents

addr ess 15SXFRsLHOM “ llngd% Qz@ e(@.ﬂ@lﬁjx%éﬁl ‘E%q’&égeﬁ? uging dhexert a
bi ot

pr.obl ot ¢ &hfGeh0ly" 5@%%%§e%f1%c4a§%%r Fioat, PR BRI R SRSl o o

NCC 2287 (leb3fed Wfdcﬁﬁzﬂﬂér%&ﬁ’sry @Ish@meew@%x%ei AAL 8 alsPn EVGTRIE §¥y Vi VO

assays, util71zing either or whol e blood cells fromgrasSs poll en

al I ergi c iwdihvindusdobiotic 20ndfoguucas Sinsbnde tohen@fiflget rofud¥Clor2atidmidit131) on
PBMC i solated fromgrass pollen allergic individuals. Correlating well wth
previlBus| yaldbsgioseid P@‘Q@hﬁ% hlarvltlgefovhi- allgkgm*d bsoane, embadimgt NG 2287
(SL131) induces .a stron ctlo & g and i@L 10fro al |l ergi ¢ PBMC.
Upon rest i $RINBRTIBAN K V#F 0% Y doed andfor epleferea Q?F‘%atui NZTGSENEC 2287

"N ad it e p B R ﬁ’??py Al GLFLLE A BhoES, tEEEE b ”f e
ol Tect of b} 868 No6 2287 (3bIS Ty 01 ES Bl eohl | 8L andy

non-al l ergi c |nd|V|dua S was ¢ ared by using a human bIood -27-

assay. Fi gembodinsdmoweft thﬁ invehté@t | theNQPph2 8akt{dol 1&1)thenpaceas dNthict
production in both allergic and non-allergic individuals but increases
| L- 1051 evetanugrgializedghaysd dolViea Baba@tt\gaSc(é?orrdﬁe%@ Vigg i ragceugadestthe hat L.

| actis NCC 2287 (9L131) .h benefi ci ffect against respiratory

al | ergens #e%ergaa@‘ ti’%l’ﬁla%" %ﬁ:f\%od?%IOIHS limext Q%nglﬂ? SﬁXt@Ph@é”inLlf@ Qs not

i ncreased I i n I boost

the i m"runeblggg? |flr¥8fﬂgglge E?r%%rlﬁl él%r%e]t EFl %'jdeli % %%%fselcgh I%T ge dat a

show that &ApsdimRint Ofhe Ofisd-of| et hFplCEx 1248 ebpictally) with L. Lactis, is of
particular interest for children other than infants, teenagers, adults or animals

20 such as cat and dogs at corresponding age phase.

Hypothetical Mechanism of action:

25 Allergic diseases have steadily increased over the past decades and they are
currently considered as epidemics by WHO. In a general way, allergy is
considered to result from an imbalance between the Th1 and Th2 responses of
the immune system leading to a strong bias towards the production of Th2

mediators. Therefore, without being bound by the theory, it is hypothesized that



10 by a sensitized animal |eads to reduced allergic synptons upon exposure
to the sensitizing allergen. This effect was specific as consunption of L.
pl ant ar urWwBICQ111020780 ( Lp8) di d not have a protective effe®CI/EP2@onesorti on of
synptonms went along with reduced serum | evels of MMCP-1 and reduced
secretion of cytokines by mesenteric |yi¥h node cells and spl enocytes as
wel | as reduced 15 expression of key genes related to allergy in the

i ntestine, suggesting that a nodul ati on of conponents of the inmune system

such as nast-cells and Th2 cells, contributes to the protective effect. A
simlar ef?ﬁ%lfgif §a83£b“e&‘%1éb89ftF6nﬁPWé1'§figl%‘?tﬁé SE%OPerﬁ%tegeg’Bnéie%%lfm%f AWYat a

eval uat | ng, g, 81£96%, 0 i L ACHI.STICE, #398 ASKLAL 90,20, e gsponses

triggered roorne allergens sugges strain

simlar prgbhigli tehbeskitpIR RsduckCaRi TRDOFEPBhIA! 8F 85 &hanPEr %A the
production of both IFN7 and |L-10 cytokines gs wel | as i nhibiting harnful
i Mmune r espamsasly, dae rlEas eespondds: Dhei formkt eogidcbé rtanactbuakd.by2ednabyt i cal
met hods: Reagents and bacterial biomass: Bacterial biomass was produced
by cubt ur epiodduetaeh o lhgi eytokines sschrddiad.chadati¢roeaild el mqmcdercmc{) by es.

G owth kinetics were determ ned for, each strain and according to these,

bi onass waldiCHRse@ predcon offlid cytalsians mech #felfNiat i onary - 28- phase. At
this time-point cultures were washed 2x in cold PBS and frozen in PBS 20%
glycerol at -80 Cin 50 | aliquots. LPS (fromE. coli) was purchased from
Si gma ( BuchsonéSembodithemd){ thsliaoe@t oo theacmpositioneonipride’ hykesgded oman
PBMC. Human peripheral bl ood nononuclear cells (PBMC) were isolated from
filters obpaitiely ydsehyzRé protaies. eAduitmitignet aempesision basedran/(partiglydel | s

ePed MBS R PR L 220 Rl g e
di lutgd 1:2 i p : ' . _
Cont 10 R A0 U G kL bt R R e

col l ected @y gemdtm haveseMded 4IRISenihs EBMpaY&d hﬁt’éé‘ﬁ?ﬁﬂéﬁﬁ.i n
| scove's Modified Dul becco's Medi um (cl (Sigma) conplemented with 10%

fetal boviFertbk@more FBhoBt bearbptind Byrthe, thEoandegarilbe hygbthasmadethasi gna)
1% 15 Penicillin/Streptomycin (Signma) and 0.1% Gentamycin (Signma). The

cel I s wer ehydiotyzed droigingsmight|bs ppreferapld substatenioy prebiotes apdpitesidal at
1.5x106 cells/m in the presence of 50 ng/m of 1L-4 (Biaoconcept) and 1
Far it of - aPRCEIRS PR B A, MADI )8 & NaTe R RpPSRE G e SO 1 o

i ndu a Th2 i p e L . ys of
cul tare. Lo PRERRIESILE n bERNER otRER o ngpl ¥l sEubEg S P
addi ng i ng§RHreRhShetRBMy 15k S1y7268d PRSte BRMNAMIBBidtRSs. TRjAHHréd AR ndskh
resulting i'n total culturé duration of 5 days. Isolation and cul ture of
PBMC f r om gppaspriatel amgpasitiomdor thenarmune 2pdtepeaanidngaec-investmas tdatoofla (50 m )
frommale and femal e adults (18 to 40 years old) with confirned allergy

(al | er gi ¢ foeidrdissgicunéantiponing childadn el inganeeats gunbieatigaoichl lets ed at
t he begi nn| f. RO eas 24-48h after. the first occurrence o
Symptons. NaE A el SISa S nas hdy e bt s s of cighes eI R EE fa dhnded i n
RPM 2()Si g”ﬁl)veﬁt%'iP.l enmented with 8% of hunman serum AB

In one embodiment the hydrolyzed proteins are proteins hydrolyzed from whey
and/or casein. In one embodiment the hydrolyzed proteins result from the
action of trypsin and/or chymotrypsin on the proteins (esp. whey proteins). In
25 one embodiment the hydrolyzed proteins comprise soy proteins or/and egg
proteins. In one embodiment the hydrolyzed proteins results from the action of
proteases such as Protamex® and/or Flavourzyme® (Novozyme, Denmark). In

one embodiment the proteins of the composition, preferably the hydrolyzed



-29- (Blutspendedi enst SRK, Bern, Switzerland) 1% L-glutam ne, 1%
Penicillin/ Streptonycin, 1% of non essential am no acids (lnvitrogen,

Lucer ne, Woi2bmeanbmnd) , 1% Sodi um Pyruvate (1l nvitrogen) aot/EP2090Es803 amyci n
(Sigma). Cells were cultured in 96 wells plate (MIlian, Myrin,
Switzerland) at |x 106 5 cells/m in tth0ee different conditions: 1) in
medi um 2) in presence of grass allergen pollen extract (ALK-Abello wassrig
6 grass, Volketswil, Switzerland) 3) in presence of 50 ng/m of IL-4 and 1

ig/nl of anti-CD40. After 2 days of culture, L. lactis N 287 was_ added
bt 107GRU MO PBIASTBRIING F o ealaa! i PIGEST B OB emaR T epiee 3 5My7f¢dsul ting
intotal c t 4 f days. | tur 004 f

grass-all %ﬁ%ﬁgﬁﬂ@nﬂrgﬁ tglre gal%gg uoﬁa’%ljcg%)angg'r tsrﬂﬁgcggé%o\ré\iﬂ%gelg?F\k/}_leenlgﬁse{lﬁ%oq (10
n) from ”@e{rﬁccﬁﬁﬁriieeérﬁhﬁ AR LB ofel S the cﬁ@d)sb?@treﬁq ke th either confirmed
allergy (allergic rhinoconjunctivitis or asthma) to grass pollen (clinical
hi story and positive skin prick test) or no allergy (no 15 clinical history
and negative skin prick test) was collected both at the start and peak of
the pdllen season. Wole blood cells (1001AL/ well) were resuspended in

RPM (400ﬁﬁLlweI I E (Sigma) conplenmented with 1% L-glutam ne, 1%

Penicilli cin, 1% of non essential am no acids (Invitrogen,

45 wel 15 200t SEpBRon i Mg BRI A T for SRl RlsRof bl s
NCC 2287 aba (G gRt ind1Qbe Seiflfy %ela@(léllglkﬂlélﬁg%dt%%s thAP HIH{I@Q% 'sCH})Y(amB urmran

| L-5, human |L-10, nmouse |FN-y, nouse IL-13,” and nouse yt oki nes were
measur ed usi figoMadRepekit anflr onydR&dl Sysicans @ackoadlilnrg thet tHhwematlofget urer' s
instructions. Also, human IL-4, IL-5, I1L-10, IFNy, IL-10, IL-2, IL-8,

TNF- 40 | L-manifestatiGnanto evirhwastiradcasieigai¢rgenumafthesmanmhplisn3paoepl ex
mul tiplex kit (Meso Scal e D scovery, . Gaithersburg, USA) accordi to the
manuf acturéép%ma POD LGRS AEH 4 MOHSHIOIEDPATBARICRES dogeey Darskes wer e

transfornmegd . n i he d .TJo [just 1.f | ar ge
donor-to- d%ﬁtol%g fﬁ)s?!a]tnic%ﬁseg_%ﬁgi% g@hg%ggés\? géﬂ{v%}/‘%g’ %@%lgﬁ% H ng’et?%%% human
donors, daga e iasiatfay dhned af}f’e?gérﬂ' d¥h18 1R b &It ¥hé BORDBSHiont andar d.
The pg/ M value of IFN-y obtal ned for each donor by stinmulation with LPS
was set toPk@&mtidldy fovofowe! dlkagice thopatidntd Brevalffierentlyh@®ung to still going
15 through a maturation phase of their immune system and their gastro-intestinal
tract. In such patients the effect of the composition can be more intense or
more rapid. In one embodiment the composition is an infant formula, infant
cereal and/or a baby food. Preferably the composition is targeted at young
humans below the age of 6 years, between birth and the age of 3 years or
20 between birth and weaning. In one embodiment the composition is a starter or a

follow-up infant formula. Preferably the nutritional composition comprises a

vast majority of the necessary nutrients for the feeding of the young humans.

In one embodiment the nutritional composition is an infant cereal composition
25 for infants/young children 1 to 4 years old. The composition can be more
specifically targeted to and administered during the weaning period and/or up to
12 months thereafter. The weaning period is indeed important in regard to the
invention as the infants are exposed to a variety of foods during the weaning

period, while still undergoing maturation and re-organisation of their immune



10 anmount of 1L-10 induced with strain B. lactis NCC 2818 (deposited by
Nest ec SA under CNCM | 3446) was considered as 100% Finally, the anpount of
| L-5 i nduweaow/2b7sbL- 4 and anti-CD40 anti body in nmedi umPemiBP2¢10/0€1803 N t he
absence of probiotics) was set to 100% 15Quantitative gene expression

| evel s by real-time PCR  PBMC (1.5x10€lcells/me were cultured in cl MDM
with or wiwthout I1L-4 (50 ng/m) and anti-CD40 (1 jig/m) for three days.
Thereafter ingredients were added to PBMC and cells were collected after 10

h and 24 h. Tot al was extracted.from sti | ated PB ith SV total RNA
i sol ation wgqr%nm%\% gastmElesting) rade | ReCta; @9@@@&3‘ then dllgtging a

DNase tre } f 'S ] ructi.ons. Total RNA was
quanti fi e?eu i nsge ?E@é’rrgfqggé)? %}%W%’é’%@?‘? glell llng?ﬁcﬁip;éﬁ%) | ecul ar Probes,
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dust mite, cockroach, pet dander, molds & fungi). It is understood that infants

25 may be particularly sensitive to the air-born allergens — by immediate effect or

effect later in life (by “education” of the immune system).

In one embodiment the nutritional composition is a composition for other non

human mammalian species. Such animals may include cats, dogs or horses and

may also include rabbits, guinea-pigs, hamsters, mice, piglets, lions, tigers or
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embodiment the composition is an enteral composition intended for tube
feeding in patients not absorbing solid food.
15

Experimental results, Section 1:

Probiotics, predominantly belonging to the genera Lactobacillus and
Bifidobacterium have been tested in human and animal trials for their ability to
interfere with allergic sensitization or with development of allergic symptoms in

20 sensitized individuals. Here we addressed whether bacteria of the genus
Lactococcus have potential to mitigate development of allergic sensitization or
symptoms. Specifically, we tested the characteristics and the effect of
Lactococcus lactis NCC 2287 (SL131) and Lactococcus lactis NCC 2180
(SL60).

25 In an initial step we developed and used an in vitro system based on human
blood lymphocytes to determine cytokine profiles induced by Lactococcus. We
hypothesized that the observed profiles would be predictive for cytokine
production induced in vivo by the same strains and thus for the biological

effects conferred by said strains.
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and casein. Nutrient per 100kcal per litre Ener %y (kcal) 100 670 Protein
(g) 1583 of allergic donors. Th2-skewing was induced by culturlng PBMC with
interleukin (IL)-4 + anti-CD40 antibody as detailed in the Methods section. As
a basic read-out the cytokines IFNy, IL-10 and IL-5 were measured by ELISA
in the supernatant of cells stimulated with Lactococcus.
Figure 1 / table 1 shows that L. lactis NCC 2287 (SL131) strongly induced

10 secretion of IFNy and IL-10, concomitant with inhibition of IL-5 secretion.

Similarly, L. lactis NCC 2180 (SL60) induced IFNy and IL-10 production and
inhibition of [L-5 secretion. For comparison, another candidate probiotic strain,
namely Lactobacillus plantarum NCC1107 (Lp8)) induced only low levels of
I[FNy and IL-10, but was a good inhibitor of IL-5 production.

15
Figure 2 / Table 2 shows confirmation of these results for L. lactis NCC 2287
(SL131) on the mRNA level. Expression levels of various genes were analysed
10 and 24 hours after starting co-cultures of Th2-skewed human PBMC with L.
lactis NCC 2287 (SL131), LPS or no stimulus.

20 Culture of Th2-skewed PBMC with L. lactis NCC 2287 (SL131) led to strong
induction of IFNy and IL-10 mRNA (Figure 2.) The peak of mRNA expression
was reached after 10 hours of co-culture with L. lactis NCC 2287 (SL131).
Following a similar expression profile, mRNA for Tbet, a master regulator
transcription factor for Thl cytokines, was induced by L. lactis NCC 2287

25 (SL131). A medium-low level of mRNA was induced by LPS stimulation,
whereas the transcription levels in unstimulated cultures (medium) fluctuated
only marginally. After L. lactis NCC 2287 (SL131) stimulation IL-5 mRNA

transcription increased for a brief period after culture initiation before being
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strongly inhibited and dropping below levels of non-treated Th2 cells
(medium). A similar mRNA expression profile was noted for GATA-3, a master
regulator transcription factor for Th2 cytokines. Altogether, these findings

confirm the results obtained on the protein level (Figl./ Tab 1.)

5
The in vivo effect of L. lactis NCC 2287 (SL131) was tested in a mouse food
allergy model (OVA Food Allergy Mouse Model, illustrated in Fig 3).
BALB/c mice were sensitized at weekly intervals with ovalbumin (OVA) +
cholera toxin by the oral route during 7 weeks. In this model, oral challenge
10 with a large dose of OV A at the end of the sensitization period leads to clinical

symptoms such as diarrhoea, scratching episodes, bristled fur, cyanosis and loss

of mobility.

L. lactis NCC 2287 (SL131) (5x10° CFU/ml; ad libitum) was given to mice via
15 drinking water during the sensitization phase from day 1 to 43 or 50 (primary
prevention) or during the last week of the experiments (day 43-50; secondary

prevention).

Figure 4 shows the clinical symptoms observed in two individual experiments,
20 After challenge mice treated with L. lactis NCC 2287 (SL131) during the last
week of the experiment (secondary prevention) developed less severe clinical
symptoms than sensitized, untreated animals (Positive Control). Mice
consuming L. lactis NCC 2287 (SL131) during the sensitization phase of the
experiment (primary prevention) did not exhibit reduced symptoms. In
25 experiment 1, L. plantarum NCC 1107 (Lp8) was tested in parallel to L. lactis
NCC 2287 (SL131). Neither in primary nor in secondary prevention did this
strain reduce allergic symptoms, which was in accordance with our in vitro

hypothesis.
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As shown in figure 5, in addition to the clinical score, mouse mast-cell protease
1 (MMCP-1) serum levels were determined as a measure of intestinal mast-cell
activation by allergen challenge. Consumption of L. lactis NCC 2287 (SL131)
in secondary prevention reduced MMCP-1 serum levels compared to non-
5 treated control animals (Figure 5). Treatment with L. lactis NCC 2287 (SL131)

in primary prevention did not influence the serum levels of MMCP-1.

Figure 6 / Table 3 shows cytokine production by ex vivo restimulated

lymphocytes. For this purpose, lymphocytes from mesenteric lymph nodes
10 (MLN) were collected after challenge, restimulated with 1 mg/ml of OVA and

cultured for 72 hours. Levels of [L-1, IL-2, IL-4, KC, TNFa, IFN-y, IL-5 and

IL-10 were measured by multiplex assay (Mesoscale®). MLN lymphocytes of

L. lactis NCC 2287 (SL131)-treated mice produced less IL-4, TNFa, IFNy and

IL-10 compared to the Positive Control (Tab. 3). Similarly, splenocytes secreted
15 reduced levels of IL-2, IL-4, TNFa, I[FN-y, IL-5 and IL-10.

Expression levels in the intestine of various genes associated with allergy were
determined by quantitative real-time polymerase chain-reaction (qQRT-PCR —
see method below). The measurements of gene expression were performed on
20 tissues from ileum for the positive control group, the negative control group and
the group receiving L. lactis NCC 2287 (SL131) during the last week before
challenge (secondary prevention). Figure 7 / Table 4 illustrates the results
obtained: The group receiving L. lactis NCC 2287 (SL131) exhibited a reduced
expression of various genes, including cytokines interleukin (IL)-13, IL-10,
25 interferon (IFN)-y and chemokine CCL11 (eotaxin) in ileal Peyer’s Patches and
cytokines IL-13, IL-10, IL-12, IFN-y, chemokines CCL11 (eotaxin) and CCL17
(TARC) in ileum. A marked increased of the chemokine receptor CCR3 was
observed. The genes for which reduced expression has been evidenced are

generally recognized markers for a T helper 2 phenotype (IL-13, CCL11,
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CCL17), which is known to drive development of allergies. Hence the
experiments demonstrate the down-modulation of immune responses by
reduction of expression of relevant genes when the sensitized animals received
L. lactis NCC 2287 (SL131) (secondary prevention). This is believed to be
5 contributing to the anti-allergic effect of the tested strain of Lactococcus in the

reduction of allergic symptoms (secondary prevention).

Experimental results, Section 2:

10 Different probiotics strains have previously been examined for their beneficial
effect in different allergic disorders. A bacterial strain that exerts a probiotic
effect against skin or food allergy may or may not be effective in reducing
allergic symptoms triggered by airborne allergens (see in particular : J. Nutr.
2010 Mar; 140(3):713S-218S. e-pub 2010 Feb 3). The present experiments address

15 whether L. lactis NCC 2287 (SL131) had the potential to exert a probiotic
effect on responses triggered via respiratory allergens in addition to its observed
beneficial effect on food allergies. The effect of NCC 2287 (SL131) on
respiratory allergies was evaluated in human ex vivo assays, utilizing either
PBMC:s or whole blood cells from grass pollen allergic individuals. .

20 Figure 8 shows the effect of NCC 2287 (SL131) on PBMC isolated from grass
pollen allergic individuals. Correlating well with previously observed results in
the Th-2 skewed assay, L. lactis NCC 2287 (SL131) induces a strong
production of IFNy and IL-10 from allergic PBMC. Upon restimulation with
mix of grass allergens ex vivo, L. lactis NCC 2287 (SL131) was shown to exert

25 a similar beneficial effect where it increased IFNy and IL-10 and concurrently
inhibited IL-5 levels.

In Figure 9, the effect of L. lactis NCC 2287 (SL131) on grass pollen allergic

and non-allergic individuals was compared by using a human whole blood
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assay. Figure 9 shows that L. lactis NCC 2287 (SL131) enhances
IFNy production in both allergic and non-allergic individuals but increases IL-
10 levels only in grass-pollen allergics. These results suggest that L. lactis NCC
2287 (SL131) has a beneficial effect against respiratory allergens in addition to
5 food allergens. In addition, since IL10 is not increased in non allergic subjects
while IFNy 1s, NCC 2287 can also boost the immune system in less immuno-

competent subjects.

Conclusion: The data show that consumption of L. lactis NCC 2287 (SL131)
10 by a sensitized animal leads to reduced allergic symptoms upon exposure to the
sensitizing allergen. This effect was specific as consumption of L. plantarum
NCC 1107 (Lp8&) did not have a protective effect. The reduction of symptoms
went along with reduced serum levels of MMCP-1 and reduced secretion of
cytokines by mesenteric lymph node cells and splenocytes as well as reduced
15 expression of key genes related to allergy in the intestine, suggesting that a
modulation of components of the immune system, such as mast-cells and Th2
cells, contributes to the protective effect. A similar effect is expected from the
strain SL60.
The second set of data evaluating the effect of L. lactis NCC 2287 (SL131) on
20 immune responses triggered via airborne allergens suggests that the strain can
exert a similar probiotic effect against respiratory allergies by increasing the
production of both IFNy and IL-10 cytokines as well as inhibiting harmful

immune responses (decrease in [L-5) in allergic individuals.

25 Analvtical methods:

Reagents and bacterial biomass:

Bacterial biomass was produced by culture of each strain under standard
conditions in liquid cultures. Growth kinetics were determined for each strain

and according to these, biomass was harvested 3 h after reaching the stationary
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phase. At this time-point cultures were washed 2x in cold PBS and frozen in
PBS 20% glycerol at -80 °C in 50 pl aliquots. LPS (from E. coli) was

purchased from Sigma (Buchs, Switzerland).

5 Isolation and culture of Th2-skewed human PBMC:

Human peripheral blood mononuclear cells (PBMC) were isolated from filters
obtained from the “Centre de Transfusion of the CHUV”. The cells trapped in
the filters were flushed back into the blood collection bag with 90 ml of Hanks
balanced salt solution (HBSS) (Sigma). The cells were diluted 1:2 with HBSS
10 and the PBMC were isolated by density gradient centrifugation on Histopaque
(Sigma). The cells at the interphase were collected and washed two times with
HBSS. The PBMC were resuspended in Iscove’s Modified Dulbecco’s Medium
(cIMDM) (Sigma) complemented with 10% fetal bovine serum FBS
(Bioconcept, Paris, France) 1% L-glutamine (Sigma) 1%
15 Penicillin/Streptomycin (Sigma) and 0.1% Gentamycin (Sigma). The cells were

cultured in 48 wells plate (Milian, Meyrin, Switzerland) at 1.5x10° cells/ml in
the presence of 50 ng/ml of IL-4 (Bioconcept) and 1 pg/ml of anti-CD40
antibody (R&D Systems, Abington, England) in ¢cIMDM to induce a Th2
cytokine phenotype. LPS was used at 1 pg/ml. After 3 days of culture, L. lactis
20 NCC 2287 wasadded at 107, 10°, and 10° CFU/ml. After adding ingredients,
PBMC culture was continued for an additional 48h resulting in total culture

duration of 5 days.

Isolation and culture of PBMC from grass-allergic human donors:

25 Heparinized, venous blood (50 ml) from male and female adults (18 to 40 years
old) with confirmed allergy (allergic rhinoconjunctivitis or asthma) to grass
pollen was collected at the beginning of pollen season 24-48h after the first
occurrence of symptoms. PBMC were isolated as described above. Cells were

resuspended in RPMI (Sigma) complemented with 8% of human serum AB
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(Blutspendedienst SRK, Bern, Switzerland) 1% L-glutamine, 1%
Penicillin/Streptomycin, 1% of non essential amino acids (Invitrogen, Lucerne,
Switzerland), 1% Sodium Pyruvate (Invitrogen) and 0.1% Gentamycin (Sigma).
Cells were cultured in 96 wells plate (Milian, Meyrin, Switzerland) at 1x10°
5 cells/ml in three different conditions: 1) in medium 2) in presence of grass
allergen pollen extract (ALK-Abello wissrig 6 grass, Volketswil, Switzerland)
3) in presence of 50 ng/ml of IL-4 and 1 pg/ml of anti-CD40. After 2 days of
culture, L. lactis NCC 2287 was added at 10’CFU/ml. PBMC culture was

continued for an additional 3 days resulting in total culture duration of 5 days.

10
Culture of Whole Blood from grass-allergic and non-allergic human donors
Heparinized, venous blood (10 ml) from male and female adults (18 to 50 years
old) with either confirmed allergy (allergic rhinoconjunctivitis or asthma) to
grass pollen (clinical history and positive skin prick test) or no allergy (no
15 clinical history and negative skin prick test) was collected both at the start and

peak of the pollen season. Whole blood cells (100uL/ well) were resuspended
in RPMI (400uL/well) (Sigma) complemented with 1% L-glutamine, 1%
Penicillin/Streptomycin, 1% of non essential amino acids (Invitrogen, Lucerne,
Switzerland), and 0.1% Gentamycin (Sigma). Cells were cultured in 48 wells

20 plate (Milian, Meyrin, Switzerland) with or without L. lactis NCC 2287 at
10’CFU/ml. for 5 days.

Cytokine ELISA:

25 Human IFN-y, human IL-5, human IL-10, mouse IFN-y, mouse IL-13, and
mouse IL-10 cytokines were measured using DuoSet kits from R&D systems
according to the manufacturer’s instructions. Also, human IL-4, IL-5, IL-10,

[FN-y, IL-18, IL-2, IL-8, TNF-a, [L-12, IL-13 were measured using the human
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Th1/Th2 10-plex multiplex kit (Meso Scale Discovery, Gaithersburg, USA)

according to the manufacturer’s instructions.

Evaluation of ELISA results:

5 OD values were transformed into pg/ml using the standard curves. To adjust for
the large donor-to-donor variation generally observed with PBMC from
different human donors, data were standardized according to an arbitrary
internal standard. The pg/ml value of IFN-y obtained for each donor by
stimulation with LPS was set to 100%. For normalization of IL-10 values, the

10 amount of IL-10 induced with strain B. lactis NCC 2818 (deposited by Nestec
SA under CNCM-13446) was considered as 100%. Finally, the amount of IL-5
induced with IL-4 and anti-CD40 antibody in medium only (i.e. in the absence

of probiotics) was set to 100%.

15 Quantitative gene expression levels by real-time PCR:

PBMC (1.5x10° cells/ml) were cultured in cIMDM with or without IL-4 (50

ng/ml) and anti-CD40 (1 pg/ml) for three days. Thereafter ingredients were
added to PBMC and cells were collected after 10 h and 24 h. Total RNA was
extracted from stimulated PBMC with SV total RNA isolation system kit
20 (Promega, Wallisellen, Switzerland) including a DNase treatment according to
the manufacture’s instructions. Total RNA was quantified using the ribogreen
RNA quantification kit (Molecular Probes, Basel, Switzerland). Reverse
transcription was performed on 1 pg of total RNA by using the Multiscribe
Reverse Transcriptase kit (Applied Biosystems, Foster City, CA, USA). Total
25 RNA was mixed with 50 uM of random hexamers, 0.5 mM of ANTPs, 20 U of
RNase inhibitor (Applied Biosystems), 62.5 U of Multiscribe reverse
transcriptase, 1X RT buffer, and 5.5 mM of MgCl, in a final volume of 100 pl.
Human IFNy, IL-10, IL-5, Tbet, GATA3, FoxP3 (Applied Biosystems) were
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quantified by real time PCR (Applied Biosystems, ABI PRISM 7900HT) using
the Tagman gene expression assays. The quantification was normalized with
the mean of 3 houses keeping genes: B-actin, GAPDH and HPRT (Applied
Biosystems).

5 Based of the Cycle threshold (Ct) values obtained, a relative and normalized
mRNA expression was determined for each gene using the ACt. The Ct value
for each gene was corrected by the Ct mean of the three house keeping genes.

The results were calculated as a relative expression using the formula 2 x K.

10 OVA food allerey mouse model:

Six weeks old adult conventional BALB/c mice were sensitized by the oral
route (with a gavage needle) at weekly intervals with 20 mg of Ovalbumin
(OVA) from Fluka (Buchs, Switzerland) + 10 pg/mouse of Cholera toxin (used
as adjuvant) from LuBioscience (Lucerne, Switzerland) during 7 weeks. One
15 week after the last sensitization an oral challenge with 100 mg of OVA was
performed. Nutritional intervention with L. lactis NCC 2287 (SL131) (5x10°
CFU/ml in drinking water) was done at different phases of the experiment; as a
primary prevention during sensitisation period or as a secondary prevention
starting at the end of the sensitization phase (Fig. 3). Fifteen minutes after
20 challenge mice were individually observed during 30 min. Clinical symptoms
were recorded and quantified as follows (Allergic Score): 0: no symptoms, less
than 4 episodes of scratching; 1: 4-10 episodes of scratching around the nose
and head, no diarrhoea; 2: more than 10 episodes of scratching or bristled fur
and immobility or soft stool; 3: diarrhoea or laboured respiration or cyanosis; 4:
25 diarrhoea in combination with immobility after prodding, bristled fur, laboured
respiration or cyanosis; 5: anaphylaxis. Four hours after challenge mice were
sacrificed (cervical dislocation), blood and the last centimetre of ileum plus one

Peyer’s patch located in the same area were taken and frozen in liquid nitrogen.
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Serum MMCP-1:

Murine mast cells protease 1 (MMCP-1) was quantified in mouse serum by
ELISA, purchased from Moredun Scientific (Midlothian, Scotland) according to
5 the manufacture’s instructions. The MMCP-1 concentration was obtained by

converting OD values in pg/ml using a polynomial standard curve.

Isolation and culture of mesenteric lymph node (MLN) lyvmphocytes:

MLN were homogenized with the plunger of a syringe in a cell strainer (BD
10 Falcon, Milian, Meyrin Switzerland). Cells were centrifuged and washed two
times in RPMI (Sigma) complemented with 10% of fetal bovine serum FBS
(Bioconcept, Paris, France), 1% L-glutamine (Sigma), 1%
Penicillin/Streptomycin  (Sigma), 0.1% Gentamycin  (Sigma), 0.1% f-
mercaptoethanol (Sigma). Cells were cultured in 96 well flat bottom plate
15 (Corning, Milian) in the absence or presence of OVA at 1000 pg/ml with 3x10°

cells/ml. After 72 h of culture plates were frozen.

Cytokines in supernatant of mesenteric lyvmph node cell and splenocvte

cultures:
20 Mouse IL-4, IL-5, IL-10, IFN-y, IL-13, IL-2, IL-8, TNF-a, IL-12 were
measured using the mouse Th1/Th2 9-plex multiplex kit (Meso Scale

Discovery, Gaithersburg, USA) according to the manufacture’s instructions.

Low Density Array analyses of gene expression in intestine:

25 RNA extraction and quantification:
Total ribonucleic acids (RNA) from Ileum and Peyer’s patch were extracted
according to the manufacture’s protocol using SV Total RNA isolation System

kit purchased from Promega (Diibendorf, Switzerland).



85 Vitamn K1 (jig) 4.7 Zinc (ng) 2 Magnesium (ng) 29 Lactococcus lactis
NCC 2287 (SL131; see experinental part) 2x105 CFU g of dry-matter
(alteratiwo 201152038 CFU/ g of dry-matter Exanple 4: An exampe@onbisvhe
conposition of a food for pets (cat or dogs) intended for mature 10pets for
use according to the present invention:33fhis conposition is an illustration
only and may include conbinations of nutrients as foreseen in the bel ow :
The conpositions include conplete foods intended to supply the necessary

[ eats, | nOHh RGOS BSOS aRb RbRBERSH RGHETE biPas e (hrBs.
compost t1 Offpdiadt? APk AR SOTRAR L AP RATRILES: BlgRgRout 15% Lo about

50% crude protei g cru ey conprise vegetabl e
protei ns such as soybean neal, soy protein concentrate, corn gluten neal,
wheat gl uten, cottonseed, and peanut neal, or animal proteins such as
casei n, al Rewdrpe Teathcrgpabnpr ot ei n. Exanpl es of neat protein useful herein
i ncl ude pork, |anb, equine, poultry,
5 Reverse transcription was performed on 1 pg of total RNA by using the
Multiscribe Reverse Transcriptase kit from Applied Biosystems (Foster City
USA). Total RNA was mixed with 50 uM of random hexamers, 0.5 mM of
dNTPs, 20 U of RNase inhibitor (Applied Biosystems), 62.5 U of Multiscribe
reverse transcriptase, 1X RT buffer, and 5.5 mM of MgCl, in a final volume of
10 50 ul. Reverse transcription was run on a T3 thermocycler (Biometra,
Gottingen, Germany) with the following cycle program: 10 min at 25 °C, 30min

at 48 °C, 5 min at 95 °C to finish at 4 °C.

Low Density Array (LDA):

15 Low Density Arrays were designed online on the Applied Biosytems website
(http://www3.appliedbiosystems.com/index.htm). The load, the run and the
analysis were performed according to the manufacturer’s protocol on a
quantitative ABI-Prism 7900HT.

The quantification was normalized with the mean of 3 houses keeping genes: 3-

20 actin, GAPDH and HPRT. Based on the Cycle threshold (Ct) values obtained, a
relative and normalized mRNA expression was determined for each gene using
the ACt. The Ct value for each gene was corrected by the Ct mean of the three
house keeping genes. The results were calculated as a relative expression using

-ACt x K

the formula 2 were K is a 10° factor. Fold increase results expression was

25 normalized to expression levels in the Negative group.



20fish, and m xtures thereof The food conpositions may further conprise
fromabout 5% to about 40% fat. Exanples of suitable fats include ani mal
fats and wegetiakbmof ats. Preferably the -37- fat sourcecCrgranoanisnnl fat
source such as tallow. Vegetable oils such as corn oil, sunflower oil
safflower oil, rape seed oil, soy bean.gql, olive oil and other oils rich

i n monounsaturated and pol yunsaturated fatty acids, nay al so be used. The
food conpositions may further conprise from about 15%to about 60% 5

car bohydrate. Exanples of suitable carbohydrates include grains or cereals
such as rice, corn, mlo, sorghum alfalfa, barley, soybeans, canola, oats,
wheat, and m xtures thereof. The conpositions may al so optionally conprise
other materials such as dried whey and other dairy by-products. The

noi sture content for such food conpositions varies depending on the 10
nature of the food conposition. The food conpositions may be dry
conpositions (e.g., kibble), sem -npbist conpositions, wet conpositions, or
any nmidxture thereof In a preferred enbodi nent, the conposition is a
conplete and nutritionally bal anced pet food. In this enbodi nent, the pet
food may be a "wet food", "dry food", or food of "internediate noisture"
content. "Wet food" 15 describes pet food that is typically sold in cans or
foil bags and has a noisture content typically in the range of about 70%to
about 90% "Dry food" describes pet food that is of a simlar conposition
to wet food but contains a limted noisture content typically in the range
of abldut 5% to about 15% or 20% (typically in the formor smal

bi scuit-1ike kibbles). In one preferred 20 enbodi nent, the conpositions
have noi sture content from about 5% to about 20% Dry food products include
a variety of foods of various noisture contents, such that they are
relatively shelf-stable and resistant to mcrobial or fungal deterioration
or contam nation. Al so preferred are dry food conpositions that are
extruded f&3@mledacts such as pet foods or snack foods for either hunans
250r IdonpadinoexampleadistheTroenpootios eiposinfamnormala drsosec oagridsw ondeor nor e
fiber sources. The term"fiber" includes all sources of "bulk” in the food
whet her di GESERINEEHION I§ GGFAREIRY e TaoQIBPRSIton [srEyeby ayid dlheritalione or

e e
|

pl ants but ©

sol ubl e or | TRQLIY € TTDErs may De [UTLLTER, a5 W ], Bfe Knompn to those of
ordi nary ski En\elrll (E({:a art—— e DET— SOt EE Car Ue t—putp (from sugar
beet), gum a gu:@f t-tatha—psyHum—Fee—brafr—earob—bepn gum citrus
pul p, pectin|SRFUEhol i gosaccharidd, shdr’® chailn ol g0t ructhbse,
mannanol i gof ﬁ?’t'r(gocq sSQy fibher argbi nooabact a . gal§r7'r 00l | Josacchari de,
35ar abi noxy| pRinoksic agilk®ur es thereof| Altéatively, thd fibhef source can be
a fernment abl gofliifpéonic afid{meint abl e filber hd@d prevlii ousl§7Sbeen [described to
provi de a bepehdtdsct®) the i mmune sydtem dfi.2a conpani od.7ani e} . Fer nent abl e
fiber or othgrrebofiPASI%IGHE (Known tlo skioldsed -|38- 43

Minerals (g) 0.37 2.5

Na (mg) 23 150

K (ng) 89 590

Cl (mg) 64 430

Ca (mg) 62 410

P (mg) 31 210

Mg (mg) 7 50

Mn (ug) 8 50

Se (1g) 2 13

Vitamin A (ug RE) 105 700

Vitamin D (ug) 1.5 10

Vitamin E (mg TE) 0.8 5.4

Vitamin K1 (ug) 8 54

Vitamin C (mg) 10 67

Vitamin B1 (mg) 0.07 0.47




artisans that provide a prebiotic to enhance the growth of probiotics
within the intestine may al so be incorporated into the conposition to aid

i n the erwarcoamentsoof the benefit provided by the preserCTiER@EBO3t 0 t he
I mmune system of an aninmal. 5In sone enbodi nents, the ash content of the
food conposition ranges fromless than3® to about 15% preferably from
about 5% to about 10% In a preferred enbodi nent, the conposition is a food
conposition with from about 15%to about 50% protein, from about 5%to

about 40% f —arm—about—b%+-o—abotH—10%%-ash—eert-ert—anrdqhavi ng a
nmoi st ur e coﬁtYWIB.BZQB&)m 5% to 10about 938% 14 ot hc:\lr0 enbodi nents, the food
conposi ti on [Ni¢ihERconpri ses prebioticslor prgbioti®% as described herein.
WO 2011/ 0207g0RakA BPRO0/ 061803 39| PCT0.075 1-11(1-2 PHE i ndi|cati ons nade
bel ow r el at e| Edictié (dgposi t ed m cr porganbPsn(s) |or otéer bi dl ogi cal materi al
referred to |runtdfiRnidesehg@ti on on: |pagep4a-1* lline 3

Vitamin B12 (ug) 0.3 2

Biotin (ug) 2.2 15

Choline (mg) 10 67

Fe (mg) 1.2 8

1 (ug) 15 100

Cu (mg) 0.06 0.4

7Zn (mg) 0.75 5

Lactococcus lactis NCC 2287 2x10" CFU/g of powder

(SL131; see experimental part)

Example 2:

Example of the composition of the invention : Adapted milk powder intended for
children. This composition is an illustration of the invention.

Nutrient per 100kcal per litre
Energy (kcal) 100 670
Protein (g) 3.66 24.5
Fat (g) 4.52 30.2
Linoleic acid (g) 0.69 4.6
a-Linolenic acid (mg) 73 490
Carbohydrates (g) 11.18 74.9
Prebiotic (100% GOS) (g) 0.64 4.3
Na (mg) 49 330
Ca (mg) 183 1220
Vitamin A (nug RE) 77 520
Vitamin D (ng) 0.99 6.6
Vitamin K1 (ug) 4.7 32
Vitamin C (mg) 9 60
Niacin (mg) 1.6 11
Folic acid (ng) 39 260
Fe (mg) 1.5 10
7Zn (mg) 1.2 7.9
Lactococcus lactis NCC 2287 (SL131; | 2 x10° CFU/g of powder

see experimental part)




[4-]1* 7* 28* 1-3 ldentification of deposit 1-3-1 Nane of depositary

i nstitution CNCM Col | ection nationale de cultures de mcro -organi snes

1- 3-2 AdawessiiaRomepositary institution Institut PasteuPCTAR20m006180% Dr
Roux, 75724 Paris Cedex 15, France 1-3-3 Date of deposit 09 Septenber

2009( 09. 09. 2009) 1-3-4 Accessi on Number36ENCM 4227 1-5 Designated States for
Whi ch

Example 3:

An example of the composition of a yoghurt drink given to children and adults for
use according to the present invention. This composition is an illustration only.

5
Nutrient per 120kcal
Energy (kcal) 120
Protein (g) 7.8
Fat (g) 34
Carbohydrates (g) 14.4
Ca (mg) 502
Vitamin C (mg) 17
Vitamin D (IU) 85
Vitamin K1 (ug) 4.7
Zinc (mg) 2
Magnesium (mg) 29
Lactococcus lactis NCC 2287 (SL131; 2x10° CFU/g of
see experimental part) dry-matter
(alterative :
5x10° CFU/g of
dry-matter
Example 4:
An example of the composition of a food for pets (cat or dogs) intended for mature
10 pets for use according to the present invention. This composition is an illustration

only and may include combinations of nutrients as foreseen in the below :
The compositions include complete foods intended to supply the necessary
dietary requirements for an animal or food supplements such as animal treats.
In various embodiments, food compositions such as pet food compositions or
15 pet treat compositions comprise from about 15% to about 50% crude protein.
The crude protein material may comprise vegetable proteins such as soybean
meal, soy protein concentrate, corn gluten meal, wheat gluten, cottonseed, and
peanut meal, or animal proteins such as casein, albumin, and meat protein.
Examples of meat protein useful herein include pork, lamb, equine, poultry,
20 fish, and mixtures thereof.
The food compositions may further comprise from about 5% to about 40% fat.
Examples of suitable fats include animal fats and vegetable fats. Preferably the



Al'l designations Indications are Made 2 The indications nmade bel ow rel ate
to the deposited m croorganisn(s) or other biological mterial referred to
i n the deworbhpti2ersoon: 2-1 page[-8-]* 7* 2-2 |ine[ 3--] PC2EP200861803
Identification of deposit 2-3-1 Nane of depositary institution CNCM

Col | ection nationale de cultures de nmi<¢¥e -organisnes 2-3-2

fat source is an animal fat source such as tallow. Vegetable oils such as corn
oil, sunflower oil, safflower oil, rape seed oil, soy bean oil, olive oil and other
oils rich in monounsaturated and polyunsaturated fatty acids, may also be used.
The food compositions may further comprise from about 15% to about 60%
5 carbohydrate. Examples of suitable carbohydrates include grains or cereals such
as rice, corn, milo, sorghum, alfalfa, barley, soybeans, canola, oats, wheat, and
mixtures thereof. The compositions may also optionally comprise other
materials such as dried whey and other dairy by-products.
The moisture content for such food compositions varies depending on the
10 nature of the food composition. The food compositions may be dry
compositions (e.g., kibble), semi-moist compositions, wet compositions, or any
mixture thereof. In a preferred embodiment, the composition is a complete and
nutritionally balanced pet food. In this embodiment, the pet food may be a “wet
food”, “dry food”, or food of “intermediate moisture” content. “Wet food”
15 describes pet food that is typically sold in cans or foil bags and has a moisture
content typically in the range of about 70% to about 90%. “Dry food” describes
pet food that is of a similar composition to wet food but contains a limited
moisture content typically in the range of about 5% to about 15% or 20%
(typically in the form or small biscuit-like kibbles). In one preferred
20 embodiment, the compositions have moisture content from about 5% to about
20%. Dry food products include a variety of foods of various moisture contents,
such that they are relatively shelf-stable and resistant to microbial or fungal
deterioration or contamination. Also preferred are dry food compositions that
are extruded food products such as pet foods or snack foods for either humans
25 or companion animals.
The food compositions may also comprise one or more fiber sources. The term
“fiber” includes all sources of “bulk” in the food whether digestible or
indigestible, soluble or insoluble, fermentable or nonfermentable. Preferred
fibers are from plant sources such as marine plants but microbial sources of
30 fiber may also be used. A variety of soluble or insoluble fibers may be utilized,
as will be known to those of ordinary skill in the art. The fiber source can be
beet pulp (from sugar beet), gum arabic, gum talha, psyllium, rice bran, carob
bean gum, citrus pulp, pectin, fructooligosaccharide, short chain oligofructose,
mannanoligofructose, soy fiber, arabinogalactan, galactooligosaccharide,
35 arabinoxylan, or mixtures thereof.
Alternatively, the fiber source can be a fermentable fiber. Fermentable fiber has
previously been described to provide a benefit to the immune system of a
companion animal. Fermentable fiber or other compositions known to skilled



Address of depositary institution Institut Pasteur, 28, rue du Dr Roux,
75724 Paris Cedex 15, France 2-3-3 Date of deposit 24 April
2009(24. X02009)0B03- 4 Accessi on Nunmber CNCM 4154 2-5 DesirgmratiedeBoat es f or
Wi ch All designations Indications are Made WO
2011/ 020780PCT/ EP2010/ 061803 40 PCT T#8-i ndi cati ons made below relate to
t he deposited m croorgani sn(s) or other biological material referred to in
t he description on:
artisans that provide a prebiotic to enhance the growth of probiotics within the
intestine may also be incorporated into the composition to aid in the
enhancement of the benefit provided by the present invention to the immune
system of an animal.
5 In some embodiments, the ash content of the food composition ranges from less
than 1% to about 15%, preferably from about 5% to about 10%.
In a preferred embodiment, the composition is a food composition with from
about 15% to about 50% protein, from about 5% to about 40% fat, from about
5% to about 10% ash content, and having a moisture content of about 5% to
10 about 20%. In other embodiments, the food composition further comprises

prebiotics or probiotics as described herein.
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41 5 C ains : 1. The use of Lactococcus strains for the manufacture of a
conpl et e wotwitdzemsal conposition for reducing the synpt eas/ephodlobsogi es
originating fromfood, 10airborne or sutaneous allergens in patients having
allergies triggered respectively by food, airborn or cutaneous allergens.

2. The use of claim 1 wherein said conposition provides significant
secondary prevention against allergic reactions triggered by said food,

ai rborneP@r 15cut aneous allergens. 3. The use of any of the preceding
clainms wherein said conposition has no effect on the sensitization of said
patients to said allergens. 204. The use of any of the preceding clains
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7. The use of any of the preceding clains wherein said conposition
conprises 30 an apple extract conprising pol yphenols and wherein said apple
extract hebpsiivmorseduci ng the synptons of allergies ori gcmateong/o6rsosn f ood,
ai rborne or cutaneous allergies. WO4011/020780PCT/ EP2010/ 061803 42 8.
The use of any of the preceding clains wherein said conposition conprises
hydr ol yzed proteins. 9. The use of any of the preceding clains
wherein said conposition reduces the 5sensitization to other allergens
later in life. 10. The use of any of the preceding clainms wherein said
straif is L. lactis NCC 2287 (SL131; CONCM 14154) or L. lactis NCC 2180
(SL60; CNCM: 14199). 1011. The use of any of the preceding clainms wherein
sai d synpt ‘e gastro- intestinal, cutaneous, ocular or respiratory or
conmbi nation thereof 12. The use of any of the preceding clains wherein
sai d conposition conprises cereal proteins. 15 13. The use of any of the
precedi ng t!| ghesisehETRicro@atal oMo it the marfifastuieddemtomplerthatritéohal nf ant
cereal, a liquid conpositon for children containing cereals, or a baby

f ood. 2014compesitea wir radyciof theesypnpiosti g atleagres ahgineiingdadih modposi ti on
is an _infant cereal conposition for infant 1 to 4 years old. 15. The use
of anf of FHPIPEeEdicHEECOES millgiesne; i Pate s Hsodngiadrengdepiggraeed t o

i nfants durin tt h? ﬁe%nid;gl. eriod and/or agi) to 12 nonths 25thereafter. 16.
The use ofreépl% oF "t BE 1PN e ERONY O FRPHEONNE 4P H s ai d patients are young
children bel ow the age of six years, preferably between birth and the age
of 3 years. WD 2011/020780PCT/ EP2010/ 061803 43

2. The use of claim 1 wherein said composition provides significant secondary
prevention against allergic reactions triggered by said food, airborne or

15 cutaneous allergens.

3. The use of any of the preceding claims wherein said composition has no

effect on the sensitization of said patients to said allergens.

20 4. The use of any of the preceding claims wherein said Lactococcus strains are

probiotics.

5. The use of any of the preceding claims wherein said composition comprises

between 10° and 10° colony forming units (CFU) per gram of dry composition.

25
6. The use of any of the preceding claims wherein said composition comprises
at least one prebiotic, preferably comprising a fructooligosaccharide.
7. The use of any of the preceding claims wherein said composition comprises
30 an apple extract comprising polyphenols and wherein said apple extract helps in

reducing the symptoms of allergies originating from food, airborne or cutaneous

allergies.



17. The use of any of the preceding clains wherein said patients are
children, teenagers or adults suffering fromrespiratory allergies. 518.
The use oWoany/mb7sbhe precedi ng clains wherein said pat iPEMEP2&0861305- hunman
manmal s suffering fromallergies, preferably dogs, cats, or horses. 19.
The use of any of the preceding clains wherein said synptons are
acconpani ed by rel ease of biochem cal nediators, such as cytokines,
tryptase, 10chymase, histam ne, |eukotrienes. 20. The use of any of the
preceding clajns for |nd cing a |nnu e. boost i.n patients presenting a
depr essed gnﬁhw%?amo ltﬁcﬁreﬁs@mg R 3IBB r%?é?@r%ﬁwlf%icpa}pr@%aeny,
hospitaliz nd | mmune-deficient subjects. 15 21. The use of
any of th E%Pg gggﬂgglg'ns wherein said Lactococcus strain has been

i nactivated such as to render it non replicating.

9. The use of any of the preceding claims wherein said composition reduces the

5 sensitization to other allergens later in life.

10. The use of any of the preceding claims wherein said strain is L. lactis NCC

2287 (SL131; CNCM-14154) or L. lactis NCC 2180 (SL60; CNCM-14199).

10 11. The use of any of the preceding claims wherein said symptoms are gastro-

intestinal, cutaneous, ocular or respiratory or combination thereof.

12. The use of any of the preceding claims wherein said composition comprises

cereal proteins.

15
13. The use of any of the preceding claims wherein said composition is an
infant formula, an infant cereal, a liquid compositon for children containing
cereals, or a baby food.

20 14. The use of any of the preceding claims wherein said composition is an

infant cereal composition for infant 1 to 4 years old.

15. The use of any of the preceding claims wherein said composition is
provided to infants during the weaning period and/or up to 12 months

25 thereafter.

16. The use of any of the preceding claims wherein said patients are young
children below the age of six years, preferably between birth and the age of 3

years.



10

15

WO 2011/020780 PCT/EP2010/061803

43

17. The use of any of the preceding claims wherein said patients are children,

teenagers or adults suffering from respiratory allergies.

18. The use of any of the preceding claims wherein said patients are non-human

mammals suffering from allergies, preferably dogs, cats, or horses.

19. The use of any of the preceding claims wherein said symptoms are
accompanied by release of biochemical mediators, such as cytokines, tryptase,

chymase, histamine, leukotrienes.

20. The use of any of the preceding claims for inducing a immune boost in
patients presenting a depressed immune status, such patients being preferably

fragile, elderly, hospitalized, infected and immune-deficient subjects.

21. The use of any of the preceding claims wherein said Lactococcus strain has

been inactivated such as to render it non replicating.



