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However, exclusive breast milk-feeding can only sustain adequate nutritional support for a
limited time after birth, i.e. 4 to 6 months in human infants. After this period, other foodstuffs
are progressively introduced into the diet to meet the nutritional needs of the infant, and the
dependence on milk or formula to provide all the nutrients is thereby reduced. This process is

30 commonly referred to as weaning. In human infants, weaning onto complementary foods

occurs gradually from 3 months to 12 months of age. However, the age at which
complementary food are introduced may vary according to geographic location and cultural

differences (Aggett, P.J., Research priorities in complementary feeding: International
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30 dealt with later in life. This has been shown, for example, in food allergy, type-1 diabetes and

celiac disease.
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(FPIES) There is need to provide a prophylactic therapeutic treatment to prevent or

attenuate the symptoms of weaning associated conditions.

25  Additionally, there is a need to facilitate and accelerate the adaptation of the gut of the young

mammal to new foods encountered during the weaning period.

There is a need to induce or support tolerance towards newly introduced foods during the

weaning period.

There is a need to prevent and treat intestinal discomfort felt by the young mammal
30 associated with weaning. This discomfort may be minor, and not indicative of a particular
pathological state. Alternatively, the discomfort can be severe, giving rise to pain, and
prolonged crying in the infant. This severe discomfort may be associated with severe

pathological conditions.



cereal or yoghurt, a baby neal, pudding or cheese, a dairy or fruit drink,
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in the fowvonofs/m7sbel f-stable or 20freeze-dried product pcoerb@2psszdsiced by
extrusion, aseptic process or retort. Brief description of the draw ngs 25
Figure 1: Feeding schemes A Feeding Schene |I: Piglets were weaned from
nother's mlk onto solid food (Soya or OVA (egg) based protein,
respectively) and one group was supplemented with NCC2818. Al groups were
change®unmanseftbalinyendion49 days until termination of the experiment at 77
30days. n=6. B: Feeding Schenme Il Piglets were fed fornula from 24h of
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(distal rral I”%) Villus height of piglets fed with, or w thout NCC2818, from

24H%n ] 8)506 WGE MEPeUEft her 10 weaned onto solid food (Egg diet, Egg
di et + NCC2818) at day 21, or kept on piglet fornmula (Formula).
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Error bars = SEM (n=6).

Thus administration of the probiotic, during weaning, results in an increase of more than 15%
in the height and/ or area of the intestinal mucosal villi compared to that of young mammals
not receiving the probiotic.
20
The invention concerns the prevention of pathological states associated with weaning such
as chronic nonspecific childhood diarrhea, an inadequate immune system response to food
proteins, namely, food allergy, hypersensitivity and FPIES. Thus, symptoms associated with
lack of tolerance to newly introduced food during weaning are prevented, or reduced at
25 weaning and later in life. At the same time, the intervention allows a normal immune
adaptation of the young mammal. Thus, the period during which the young mammal has an

increased vulnerability due to weaning is reduced.

Thus, administration of the probiotic according to the invention had a prophylactic effect,
30 preventing the severe discomfort and pathological states associated with the introduction to

novel foods during the weaning period.

The invention also aims to prevent minor intestinal discomfort associated with weaning.



20 Detail ed description of the invention Definitions In this specification,
the following terns have the foll ow ng neani ngs: 25"Weani ng period" is the
peri od duwongiadormbk young manmal s are adapting from pur echriepeeid/ossssk based
nutrition to sem-solid or solid foods, and adapti ng froma quasi-unique
food type ener al | in the mlk or f apt
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1575724 Pari s France. The invention concerns the admnistration of a
pr obi o rtlcular B. lactis NCC2818 (B. Lactis CNCM | -3446) to
heal t hb‘*x? F%Pré“%y O%a? fﬂﬁ%ﬂ?ﬂ@ﬁ%ﬁﬁg%%ﬁ?gﬁ@% OledroWHIgr R FEK yaohﬂ%y
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Infants generally continue to regularly encounter new foods up until this
| atter age, and even older. Details of the node of adm nistration of the
probiotic are given in the fol l ow ng paragraphs. As is denobnstrated by the
experirsgantfalféd ata Offtﬁx le 1, admnistration of B. lactis 25 NCC2818 to
pi gl et TR ‘éﬂ?%‘ﬂ"g WINGS ked effects on the structure and functions
of t he gut assom ated nucosal inmune system The probiotic admnistration
rlen Eh invention accel erates the adaptation of the young mamral
rﬁtr 888(5'(9?‘:5'85? and i nproves the young manmal 's tol erance to
nevvl y |ntroduced foods. Thus, the interventi on provi des a nmethod to support

PR T R R T g TR s N
of deveé)\oqo(ergg;) bhsl otdirs esspestived) and @nefgrddpeuais $uppldnyenitesivith WCC2818. All
groups were changed to fishmeal from 49 days until termination of the experiment at 77
30 days. n=6.
B: Feeding Scheme Il Piglets were fed formula from 24h of age, with or without NCC2818.
Half of the piglets of each group were then either weaned onto an egg protein based diet, or

not weaned at all. The experiment was terminated at 25 days of age. n=6.
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WO 2013/ 007742PCT/ EP2012/ 063553 Doses of probiotic The daily doses of
B. lactis NCC2818 adm nistered to the young mammal are from 1x106 to
51X1011 oWo,20mrefmeably 1x106 to 1x109 cfu (cfu = col onpcir@mpooingeisast). B.
| actis NCC2818 nmay be present in a conposition adm nistered to the young
manmal d.n a wJde rgn e of 'perc?nit’ages provided that it delivers the
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8! bR EhanaecanadleSf o 6 PEudh et nieniisiine SraneT 1 AERRCR Coi
wal | mattenveatich (téetfbldddakgowrantibodyhe art may be enpl oyed to render the
probiotic non-replicating. Thus, the quantity of bacteria which the formul a
contains 15 is expressed in terns of the colony formng ability of that

quantity of bacteria as if all the bacteria were live irrespective of

whet heFigure3: ligtomasphemetry|of ie intestinal yuceda ddistbgmall) r agnented or a
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i nf ant day 2. Restltsarepgseried as nfagnllegw o £ Gtandagd Eirer (Sfe- i nfant i s 250l der
than 6 nonths. An exanple of such starter fornula is given in Exanple 2.
The formula nay al so be a hypoall ergenic (HA? formula in which the cow mlKk
pr ot ei rdgwnedt:Hfyjdersisgeree immunpbisielaay ofBnerl| falliclesimmesenterigdymph made hs

ol dst hgmp9be@d i ¢ may be administered in a growing-up mlk, cereal or
yoghurt, baby neal, pudding or cheese, dairy and fruit drink, snoothy,
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nmor e adeHgd)i onal probiotics. These 5 probiotics are preferably sel ected
from Bi fi dobacterium | ongum BB536 (ATCC BAA-999); Lactobacillus rhammosus
(CGQYyCC 1.3724); Lactobacilus reuteri (Dsm 17938) or nixtures thereof.

Detailed description of the invention

Definitions

In this specification, the following terms have the following meanings:

25  “Weaning period” is the period during which young mammals are adapting from pure liquid
milk based nutrition to semi-solid or solid foods, and adapting from a quasi-unique food type

(generally, in the case of infants, mother’'s milk or infant formula) to a variety of foods.
“Tolerance” means an active state of hypo-responsivness to food.

“Probiotic” means microbial cell preparations or components of microbial cells with a
30 beneficial effect on the health or well-being of the host. (Salminen, S., Ouwehand, A.. Benno,
Y. et al., Probiotics: how should they be defined, Trends Food Sci. Technol. (1999): 10 107-



The B. lactis N002818 can be adm nistered alone (pure or diluted in water
or mlk, including 10 breast mlk for exanple) or in a mxture with other
conpoundswO=amdnoasizdi et ary suppl ements, nutritional suppcemppiiz/joessssli ci nes,
carriers, flavours, digestible or non-digestible ingredients). Vitam ns and
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conposi f tion is a nutritional conposition and includes a
f at sodértlf:eg%gghaeéd@tehs%‘éose?ce preferably provides about 5% to about 55% of the

energy of the nutritional 15conpagsition; for exanple about 20%to about 50%
of the Ratisgy! hel_mﬁi"?jOfr%m'ﬂ'atr%&P”théh%%!’Pb@B%?'E?eQ'YFé’y'”ﬁée@H9w'§9|p?5?&@hﬁat or

fat m xture. Vegetable fat is particularly suitable, for exanple soy oil,
pal m oiAs, isceouonstraved by stad Ekpevemental daauoif Enample)'rlj admoristradioh,of cBinetias oi I ,
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the engt vg—%t|8n aE: Eiera?etsrt'hte'a%re]q%latl%ﬂ%pﬂlsé gt/c')u%rg]; mam¥na| to newly introduced foods and
improves the young mammal'’s tolerance to newly introduced foods. Thus, the intervention
provides a method to support the infant’s immune adaptation during the challenging time of
30 weaning. All infants may benefit from the present invention, including those at risk of

developing atopic diseases because of their family history.



sui t abl e carbohydrate may be used, for exanple sucrose, |actose, glucose,
fructose, corn 25 syrup solids, maltodextrin, or a m xture thereof.

Addi ti onavodbesiemrm2fi bre may al so be added if desired. PpCTARd®d/063563
preferably conprises up to about 5% of the energy of the nutritional
conposition. The dietary fibre may be fromany suitable origin, including
for exanple soy, pea, oat, pectin, guar gum acacia gum

fruct o@dsgedpedisivtide or a m xture thereof. Suitable vitam ns and mnerals
may be included in the nutritional conposition in an amount to neet 30t he
appropriate guidelines. One or nore essential long chain fatty acids
(LC-PUFAs) may be included in the WD 2013/007742PCT/ EP2012/ 063553
conpositheciaily BRegsdles /@cftISLNf/‘@Zﬂﬂ,&sactrwalstem@@tObt@ea/@uw mamnal geo Famekdentst ¢
aci d (Dkhyrapd %rfé‘ﬁﬁlg Goa%h & fiNoru = BBRnY forfPifAmifiay be added at
concentrations so t ey constl ute greater than 0.01% of the fatty
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point. The adm nistration may even start earlier, for exanple 3, 4, 5, 6,

7, 8, 9 or 10 weeks before weaning starts. The period of adm nistration of
t he pr ddtbod of adminibtratiemt i nuous, for exanple, every day up 25 until the
inf,gnt is at least 12 nonths old. Continuous adm nistration is preferred
for a nore sustained effect. However, it is speculated that a di scontinuous
pattern (for exar&l e, éda ily adm ni stratl on during one week per nonth, or
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generally §RGe"D 'S
a growing-up milk, cereal or yoghurt baby meal, pudding or cheese, dairy and fruit drink,

smoothy, snack or biscuit or other bakery item. An example of such growing-up milk is given
30 in Example 3. The composition may be in the form of a shelf stable or freeze dried product,

or may have been produced by extrusion, an aseptic process or retort.



encounter new foods up until the age of 4 years. Preferably, the
admnistration to the infant is by daily intake or intake is every other
day, the woabixtrm2bei ng taken once or tw ce a day. 10EpCempr2@b/otises
probiotic adm nistration B. lactis NCC2818 administered to infants during

t he weani ng period inproves tolerance to newy introduced foods. This has
been denonstrated in a set of experinents, using a piglet weaning ani nal
nodel , Aahnitidtedtiondwitin otheagphgpdundd pi gl et nobdel was chosen by the inventors
to investigate the inpact of B. lactis NCC2818 at weani ng, because piglets
are 15 nore conparable to humans than are rodents in their devel opnent at
birth and postnatally. Additionally, a recent conparison of 147 genotypic,
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20shot g 'erg e§€quenci ng. BMC CGenomics, 6:70). The results presented herein
clearly denpnstrate that admnistration of B. lactis NCC2818 to piglets at
weani ng can have marked effects on the structure and function of the gut
associ at ed nucosal i mune system 25In one enbodi nent of the invention, the
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at r,gphy; ab/Sif I acconpanyi ng di seases of the gastrointestinal
trggt I)ﬁlolgetocgeoﬁ/?gﬁﬂ%|d}sl%§c§§5bélt,%nl rus infections (Cunmns, A et al., Anerican
Journal of Gastroenterol ogy, 2011, 106, 145- 50; and Boshui zen, et al.;
Journal of Virology, 2003, 77 (24), 13005-16). It has al so been 25 shown
in piglets that the acute inpairment of the intestinal integrity at weaning
i's, andihg dailpeloses oihehroettyeidatby, amdjzﬂbmtbaseorhpnuﬁdlsIadmimiehegstdwwitlﬂhet Belactis

cont Ao BT HHER D), PHe. SHRRBE" S SoBBICa Buan o7°

Nutrition, 2007, 97, 45- 57) Thus, a greater villus height is associat ed
with an int estine that is becom ng adapted to new foods. 30
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Figure 3 shows the histonorphonetry of the intestinal nucosa (distal small)
of animals after follow ng feeding schene Il in Figure 1. Acute changes in
mucosa nowpholsmy74due t o weani ng occur between 2-5 days pafTiereoemssssng.
Because the aimof the experi ment was to WO 2013/ 007742PCT/ EP2012/ 063553
denonstrat.e a ben t he intestinal
micosa Y FBPUgy s PR Helter i of P BT pden PHE LS elie R Ve

adj ust edfaste corddr ogd yearAsd.it i s believed that the probi ot| Cc needs a certai n
feeding duration to achieve an effect the feeding in these ani mals was
started at 24h of age. Thus, villus height (A) was neasured for piglets fed
from 5 birth with or without B. Iactis NCC2828 from 24h onwar ds. Pi gs wer e
ei t her weaned onto solid food (E gqg di et +NCC2818) at df';\é

kept or BNGISAIOGHPRDE 2 PEEHALR LR F\ﬂsftl%‘sprﬁ ghY SRAYIIPER SUTRECSHP %’3'95
Pansl MiglaAPHStdimisSsrefiirddridl £86@ cé Bf wdtémlsmbed.gﬁtry bfbtélheneg/rw&)n)ﬁg.gtable

suppl errent ed with F | acti s NCC2818 co dto %he ngQn- sup rrent ed 10

gr oup. HEtE[f PFAlFian Or\ﬁﬁalnlﬂeﬁ@f'aﬂ'tproée'g 33 M 8?06%%!5% RoPeiHd: si gns
of a pméget@b@gjr@@hdsy(sﬁuma&rs@ylelfot@md Weddt- pﬁ@wmsoﬂeapmémstdr@ab pROtEPSH.-a

Saf eguar.di ng of villus H S ner al %ngar ded as protective, The

i ncr ead®XE O 198 AMIARAGHE f@m toinéth I8 PEIRING T %?%Seﬂba'}de‘@%‘?yded as
Si gn ofpréteiaeaad ptiQll&st preferred 5l N anot her enbodi nent, suppl enenting with B.

| actis NCC2818 at weani ng seens to pronote a switch for certain i mune
prqggesses in the nesenteric |ynph nodes (MLN), froma |ess mature,

| gMdomi nat ed, antibody response to nore nature |gA-dom nated response.
Figure 4 4 show the fl uorescence i munohi st ol 0g 3/ of B-cell follicles in MN
of t he TARIGREIPESIPN MY AROLOMATER diSRYroscth sawolydreisisasiong spwee SiiHsl ement ed
group (with B. lactis NCC2818) 20 to the non-suppl enmented group, one
observes that the total nunber of foIIicIes in the I'ynph node is left

unchan 4 Howey. i nt ed, gr t ere are
ron 1 fottaebgeh Batebme INERSH b BBl SPRPRTL Rt P8 G el ey
ext r af (ﬁaﬂ sawutampréfghdtgy cpd(mde‘@abelhﬂ ‘s%(tp<abo®®65% &l @mr@weﬁt@y oC)he Frmelrtlenar e
gg nlfllant |nane ouE t'{ Er‘t%;,/offth cificfollicles (p=0.04
p<(9 615’83 ?) od \Peq@ It: %(? 8 4B N a?g to the 25non
suppl enent ed group These results are indicative of a nove towards a nore
“mature” inmmune response to the newly introduced food protein in the

ani mal il&HW&@H&%bqqe%ﬁ%ﬁce Gt b aWﬁé@leq’Hf bP%t‘ﬁﬁ%ﬂdr@g\/eJ&bﬁle‘%E fs

mat ur e response can be viewed as an I npr ovenent of tolerance to new Yy
i nt r od PEEiFUastRYitalriee farmxagieady el pakimodf caanauy el rgffirrarsil. senflonesoilng
faster chmh BiEWandld SiPRdshHf &g thEe, Ahfeal irAVERhYSmiY RANSSEIRS behfldelnt S

faster adaptation would translate into a reduction of the vulnerable period
as28ci &esiedni t h weani ng. Thus, pathol ogi cal conditions associated wth
weani ng are prevented, or t hei r severity reduced. Furthernore, the

| ong-term effects of these conditions later in life are prevent ed and/ or

reduce 013/ 007742PCT/ EP2Q12/ 063553 Thus, m nistration of

pr obi o?’t”cvg%@ '/ HY'to OF A5k gfﬂ% PdRAn Saﬁﬁ?&ﬁﬂﬁ?é‘é’{”%‘”@'fcé?ElpoéH'%ét young
rramga: ,préfé@%@rﬁrbﬂgemb(ﬂlt d0%aorboutt809%s oty ehergltics traviutttonasconpaattied. Awyt h

pat ho

st ate hat fro thelnr duct | ontonvel f oods
Gl | no SOERSRIHORGOLS M Dobeeia s coamB AT 25 . Sl eateT gse: com
i neest isgatpesdlitis marpaektriof ot mixagkitserdOCAGdBiond! distanyifibge May atsoiey addzatis wer e
gi; ' :c glc’id gﬁ%dfll ragge(fH{ B@?%EE goﬁpﬁ?s%ts uap)ct%)ogtgdu?% /t of th %eedr{erggy OFE!IG nutrltion(a':I gure
composition. The dietary fibre may be from any suitable origin, including for example soy,
pea, oat, pectin, guar gum, acacia gum, fructooligosaccharide or a mixture thereof. Suitable
vitamins and minerals may be included in the nutritional composition in an amount to meet

30 the appropriate guidelines.

One or more essential long chain fatty acids (LC-PUFAs) may be included in the
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10 life, piglets were left suckling with their nothers. At week 3, aninmals
were weaned on solid food with protein content based either on soya

suppl enenwvedowdoh74B. | acti s (NCC2818) or non-suppl enent edTEPy@2/063550Nt 0 a
non suppl enmented oval bumn (OVA) diet. Al animals were switched to a

B bRl e kAR OY Be Rt 2 L\ B SHBRAP T S oAl |

?ést e?ia@dsawan@cpﬁ@afsutjc(AIAg@hMCerMa@db@tadaed at @gﬁnl;:er]?ggﬂlmesn srgcift;ttg?agi ng
I gu | S |

oo eofbmeRbigagfiodo Baos e LA R08 pidRent MRS P BT S cond onner | ment

according to Feeding schene I, (Figure 1B) piglets were fed formula, which
was ei tQnegrorgugielfeotbanadel ewulsifiems rﬂaa@ﬁieclmmzazl&* outritieal serppositinant desireflr om 20
24hcon r t t g

di et5+ %%%nsp% &lﬁ(éé/@ tgrt§r|c &?{L%M?'%gﬁ%pcﬁg gné pﬁu r%QegFlgrajgr'rnirlla ﬂn\anl %sdlhel ght
of samgllyssridés pha suxtreatherand oSimilaey suitatie aalwa@d/ord%tgblﬂsersmw raipctyidedhi ch
the pi gf‘fa\)%f c?% %dco‘ee%ltheT&%do‘%ﬁthts are shown in Figure 3. The
experimenta tails are given below 25 Aninmal nodel: Animl housing and
experinmental procedures were all perfornmed according to |ocal ethical
guidelines: all experinents were perfornmed under a UK Hone O fice License
and were approved by the | ocal ethical review group. Seven outbred sows
wer e arAdninistegtiop pemiodni nat ed usi ng senen froma single boar (supplied by
Her mi t age- Seabor ough Ltd, North Tawton, 30Devon, UK). Sows were transported

t o 1phe Toh@RAi memta, éafml%iré‘ﬂl&ﬂéer\é%t@bicagf YoiRGH &wRh ﬁiébé’%ﬁ%‘iﬁg Bf !h@rwéafhmg
parturition and on. a wheat - based (BOCM Paul s Wher st ead

VO 201@P09¢T@ZP@‘I‘FEWO‘I?"/%B@S‘quﬁééﬂIW@d%ﬁ@erWV@Mr@el%’a%s %092%%1&- of

age, thRnMhiskloh MEf Begheansdy @Q%ré trid G R eXApIE NS élh%@/vegsrk@%@ﬁ)re Me this
poi nt, one group received the Bifi dobact erium ani malis subsp (CNCMT

1- 3446)'”tr°05'cﬂﬁrh‘éfrRWFS‘:'éStI{WBVW"kaf§OQ It maytaleo Wﬁﬁgrt'yrﬂﬁﬁbﬂ@t'f‘ﬁo@}icé‘?” Of the

suppl erpitdhinilk fobd. tl-ll'tﬁNé\:%F fﬁleosﬁlF)é%Yfeét% 'a?@tf@UblﬁMb%e@réﬁgst' ifthe idtB&eh@dul a
at a concentration of 4.2 proxi mately 2 109 cfu/ kg

retlaboMil (0 PERRPIC coneidpawil Ff@dﬂraUaﬁﬁ@q@oerf qQveLfosd B beieraiilia PaInth fr esh

probiotics was fed twice a day to the appropriate group until the
exper i entuman difadedhahga at \hleiclp)i/\@anmglsmrtklnaye@@ndlod the'l' hﬂturree'mm whnog theno

groups .did .not recejve th r obi ot.i obi

Qont roitaft B GE Retinb dveRartiee: frer B4R ARETERS 13 Bb ki ByRR”

bar ri emweahing giangs @hen theciafani rs;g)quwedm abowds3 twef montrasnedl Tj'rusolrathabyasebasaed
diet, whil.e.th ts no ecel t he |ot|c |ther aned
onto” sSyarigie STaPitAtR? gl PEFEE e el et E RS R
appooprabatis3 toek/mbsthefoldsiot & wseleenbbfmertbusanlomtand wer e manufactured to order
by Parnutt Foods Ltd (Sleaford, Lincolnshire, UK). 15From 7 weeks old, all
three Wh%%lﬁ?@ﬁ@tlofn‘%ﬁa}ae\;érﬁﬁal@%ﬁﬁgr %reéxanfﬂl@g 915,899, 86105 P eekd E)@‘%Fe Wi th

or without probiotic as appropriate. Al piglets were bled by veni puncture
at 3, WegANIsiaEseks ol d for collection of serum At 11 weeks old, piglets

were sedated with azaperone and euthanized with an overdose of bar bi t ur at e.
At post-nortem heart-blood and tissues were recovered. 20 Feedi ng Schene!!
(Figure 1B) At 1 day old, the piglets were separated fromtheir nother and

litter w*m{pafaﬁa of Bt PuuBh BHAR ordBBfs L Bt diindBYs, Adr exRRRISTERMR IR o

formula s enent e acterium
25  until the infant is at least 12 months old. Continuous administration is preferred for a more

sustained effect. However, it is speculated that a discontinuous pattern (for example, daily
administration during one week per month, or during alternate weeks) can induce beneficial

effects on the infant.

30 The duration of the probiotic administration may vary which differs according to the infant and

to the culture into which he is born. Positive effects are expected with even a short duration
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animalis subsp. lactis (CNCM 1-3446), otherw se known as B. |actis NCC2818,
in the formof 25 spray-dried culture mxed into the fornula at a
concent r avoamd7A22 x 106 cfu/m (approximately 2 x 10®cefmpekg/ossssabol i c
wt/ day). The second group was fed fornula without B. lactis NCC2818

suppl enentati.on,. up, until 21. e required, qu

Subbl B RIS o S mpliibn e ey R arted BB Bon 58St Dot e
gL oup lslatnel tintehas m@mhg ﬂEﬂtghd}DGGﬂCIiiUﬂ@doM{g‘E&lrdutm@nMIIgﬁrdWl@Ib%\ ﬁﬁ;utﬁba;esfeoﬂ |d1he30V\hen
the piglets were th .t he B. ctis NCC2818 su roup
wbr e’ sPRES MATTaE & PodHe g eicelie erRielic SR i tan 3 EUR el e oo
B. | aCtir'hfSntNﬁllélﬂléiﬁ 1@ mosths oiiamad aamlraét}atloﬁimﬁyltﬁiéqntl?lh@j m@nntﬂ lﬂ'litpin%rml'stﬁﬁ
group was split,. jinto, two rou 13/ 007742 P2012/ 063553
e atiod R i 24 G ORI ST VR oA He e T olnf 0B Ay ORI B o
w t h approptéaiesy foevels uotl tm dgoofsyeansl m neral s and were nanufactured to
order by Parnutt Foods Ltd. (Sleaford, Lincolnshire, UK). The diet was

desi gn b i

o gl o & Tor i, Fpah i ERLPITIAE rddeicky ol RS ihaRdls denfaerdhi o

bar bi t wreitiefic beinglgken ause @ifvictiastlye was recovered. Measurenent of
antigen-specific i mmunogl obulin (Figure 2) 10Serum sanples were taken from
animals from Feeding Schene | at 0, 7 and 14 days. The sanples were

anal ysed for anti-oval bumn IgG and Ig& antibodies by ELI SA as descri bed
i ndet feack Br HR ﬂrSlSiJYilc Smiflstratbbhect s of infection with transm ssible
gastroenteritis virus on concom tant i mune responses to dietary and
injected antigens, Ain. Diagn. Lab. |nmunol. 2004; 11:337-43. Briefly, 96
vel | nife @S %%2%@@%{%@999 ipfAnEy dyiRghing V‘f%fﬂ%‘l’ﬁ@l@é’ﬂp@ﬁﬁs talgrapge {&

(Si gmne .ﬁfr@dat@afé&ﬁ,crrms%a@Haéh%nﬁjntsﬁgtewa st ecégrimiehts, @%?%ledjl@t serum
al bum n ( BSA) i n PBS-tween After washi ng, seri al utions of

(Si
e Suasinh B Mddsl G BBl da ERABPIE Lfeloeh Mide! Has SaseRIbe (e

st andarnglengss Rplrn%mﬁ@meﬂnqmcabﬂ@d/éc@klmm NPREA TR "Ue%ahéé)ﬁlgmté Bre
oval bum n. Bound anti-soya |gG and I g& anti bodi es were detected using

i s3Py penBSEMPREA LD IR RN thaR ErEYeR ip heipdexelapmantet birth@ndpgsingsal - goat

anti - rrmm.oaéuyaaoy@nt@aﬂpé@@tdfwaﬂg%s@mcr@&ér@%.&énmmmypmmters in
determ ned by 'i nterpol at1 on of ngﬁes onto the reference standards. In

or der tRCRAIgRARI BWAAGEEAT Ahawr fit BAYA 95 s eeaamatass Weye Mo5m AHG BEMVERR br ed

ani mal pigd dhdWirkdn 1H@ REen Rikcd SMEh Smahd {YVérner%éH'Rt SchicfuEMPI 8698Asas t he
ratio of antlbo%(ﬁ%,after mani pul ation to that before mani pul ation (the -fold

change fi% &A@t BOIR/ P19 JeqaRehPRACS! 6@6@&%%@%%&%05}? sSSP RPSE9Fle was

re@ve@hg‘ggﬁ@bqu@ I BARBEBndrhioENE _h of the experinental piglets. Tissues
wer e enbedded in (Tissue TEK, , Lutterworth, Leicestershire, UK) and

e AR T AR R i g1,

st ored paglet-sBﬁ)ﬂNHEhInlg mham\m"egke&erfﬁeats, o thEmssectureoasd o‘bnd:tlmasef thesgues
wer e cut qulel‘tn 1o aqlmmOTg crt%otome (Brights Instrunment Conpany Ltd.,
Hunting?&%% EJ%“ CL1'ONS R € air dried for 24h then fixed by imersion in
acetone for 15 min. Slides were

25 In one embodiment of the invention, the transient increase of systemic 1gGs specific to a
newly introduced protein, which is normally observed during weaning, is enhanced. The
increase occurs more quickly and to a greater extent, when weaning is accompanied by
administration of B. lactis NCC2818.

30 Thus, in Example 1, piglets, fed according to the Feeding Scheme 1 in Figure 1A, were
weaned from mother’s milk at 3 weeks, onto either a soya diet, a soya diet supplemented

with B. lactis NCC2818 mixed into the formula at a concentration of 4.2 x 10° cfu/ml
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5allowed to dry before storage at -80C. Fluorescence i mmunohi stol ogv and
anal ysis For 2 col our fluorescence i mrunohi stol ogy, nouse anti-pig

nonocl onavoaniydordzes (I gA and 10 IgM as for ELI SA) wece/mps@d/ot3353 dentify
free and cell-bound I gA and IgM positive cells (Fi gure 4) . The conj ugated

second agent Is| re: nmouse, | njugated to FITC
CSoot nierorb SRR 2 60 oM meRBtlc RO SRoutt coRt iRt B Sat s Mbuse
| g&b Gﬁ)lgnﬂkg@f(ﬂdartd)lggﬂ?l il €hd Sgruinhsfrime ammaemmmw@a)p w&nesmelwsé@iairb\(i) rvg%nd mage
capture ,and aut omat e s were cajr.i t scri | nman
CoPL I S BRIy |e0e Higlrerg)l Thi cBBeRo Sl 2], and A ErE hstith
St okes F|@|rfR1A :B&Idsle)bseNled tr\&lfeedﬂﬂig fp||gle¢xf atomqmrtgawmassit@ih egdewpijsdjbbllﬂlbaﬁﬂdf

ySI S.0 mul ti -COl O no orescence Jour na (0]

vo S g i Risfeet TsBdls i FobArRe TierSRE e SpRufe TRk Y e sl onedhind
recept awo wemkisi aig rwasanagdlil ewesl alssi djlgsel(i)% goatwisar supplémBB®d with B. factis
20H st metr naI sis.S ared as indi cated ove in
oo o N RIASR e HuchS Bl oy o e e TRreRe b sefin 1 SrRaf 18E:
subseque+1.0%; Fﬁgmie;&ﬁa)damdnattbndm‘mg@f bightLinereasalinaolyapedfit iga(figaree2Ase usi ng
| mmge software to detect villus length. 25 WD 2013/ 007742PCT/ EP2012/ 063553

Exanpl %Igvaﬁe?gs)te?tim Igb”%rhtgocy;/trre(sg?ﬁg@sefo gi 5o inBRavkiddeh FQtMed khd ) 100

670 Proteln
decreased susceptibility to IgE-mediated aIIerglc disease in humans and to postweaning

diarrhoea in pigs (Li, D.F. et al., Interrelationship between Hypersensitivity to Soybean
Proteins and Growth-Performance in Early-Weaned Pigs, Journal of Animal Science, 1991;
69:4062-4069 and Strait, R.T., et al. Ingested allergens must be absorbed systemically to

induce systemic anaphylaxis, Journal of Allergy and Clinical Immunology; 127:982-989.e1.).

15  Thus, the higher transient increase in soya specific IgGs observed in the B. /lactis NCC2818
supplemented piglets of Example 1 indicates that the administration of B lactis NCC2818
during weaning accelerates and increases the level of adaptation of the piglets immune

system to the newly introduced protein.

In another embodiment, the villus height of the young mammal increases when weaning is
20 accompanied by administration of B. /actis NCC2818.

Villus height may be seen as an indicator of good health in infants. Villus atrophy is
frequently seen in accompanying diseases of the gastrointestinal tract like celiac disease or
virus infections (Cummins, A. et al., American Journal of Gastroenterology, 2011, 106, 145-
50; and Boshuizen, et al.; Journal of Virology, 2003, 77 (24), 13005-16). It has also been
25 shown in piglets that the acute impairment of the intestinal integrity at weaning is, among
others, indicated by a decrease in villus length. On the contrary, the adaptation that follows
this period is marked by an increase in villus length in the jejunum (Montagne, L. et al.,
British Journal of Nutrition, 2007, 97, 45-57). Thus, a greater villus height is associated with

an intestine that is becoming adapted to new foods.
30

Figure 3 shows the histomorphometry of the intestinal mucosa (distal small) of animals after
following feeding scheme Il in Figure 1. Acute changes in mucosa morphology due to

weaning occur between 2-5 days after weaning. Because the aim of the experiment was to
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Linoleic acid (g) 0.79 5.3 a-Linolenic acid (ng) 101 675 Lactose (g) 11.2
74.7 Prebiotic (100% G0S) (g) 0.64 4.3 Mnerals (g) 0.37 2.5 Na (ng) 23 150
K (ng) 89wb2013@o71{42y) 64 PCT/EP2012/063553

demonstrate a beneficial impact of B. lactis NC2818 on the intestinal mucosa morphology,
the experimental protocol of Feeding scheme Il was adjusted accordingly. As it is believed
that the probiotic needs a certain feeding duration to achieve an effect the feeding in these
animals was started at 24h of age. Thus, villus height (A) was measured for piglets fed from
5  birth with or without B. lactis NCC2828 from 24h onwards. Pigs were either weaned onto

solid food (Egg diet, Egg diet+NCC2818) at day 21 or kept on piglet formula (Formula).

Villus height was measured at day 25. Panel A demonstrates an increase in villus height in
the group egg supplemented with B. Jactis NCC2818 compared to the non-supplemented
10  group. A sufficient villus height is generally regarded as one of the signs of a physiologically
functional and well-developed intestinal mucosa. Safeguarding of villus height is generally
regarded as protective. The increase of villus height by B. lactis NCC2818 can therefore be

regarded as sign of mucosal protection.

15 In another embodiment, supplementing with B. lactis NCC2818 at weaning seems to
promote a switch for certain immune processes in the mesenteric lymph nodes (MLN), from

a less mature, IgM-dominated, antibody response to more mature IgA-dominated response.

Figure 4 show the fluorescence immunohistology of B-cell follicles in MLN of the animals of
Example 1 Feeding Scheme I. Comparing the supplemented group (with B. lactis NCC2818)
20 to the non-supplemented group, one observes that the total number of follicles in the lymph
node is left unchanged (Figure 4A). However, in the supplemented group there are
significant decreases in the number of both IgM specific follicles and extrafollicular IgM
producing cells (p<0.0001; Figure 4B, C). There are also significant increases in the number
of IgA specific follicles (p=0.04 and p<0.0001 respectively; Figure 4B, C), compared to the

25  non supplemented group.

These results are indicative of a move towards a more “mature” immune response to the
newly introduced food protein in the animals supplemented with B. lactis NCC2818 during
weaning. This more mature response can be viewed as an improvement of tolerance to
newly introduced foods. The intestinal system of the young mammal is adapting faster to new
30 foodstuffs. Thus, the inventors hypothesise that this faster adaptation would translate into a
reduction of the vulnerable period associated with weaning. Thus, pathological conditions
associated with weaning are prevented, or their severity reduced. Furthermore, the long-term

effects of these conditions later in life are prevented and/or reduced.
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430 Ca (ng) 62 410 P (nmg) 31 210 My (ng) 7 50 Mh (pg) 8 50 Se (pg) 2 13
Vitamn A (pg RE) 105 700 Vitamn D (pg) 1.5 10
WO 2013/007742 PCT/EP2012/063553

Thus, administration of the probiotic according to the invention has a prophylactic effect on
the young mammal, preventing mild discomfort or severe discomfort associated with
pathological states that may result from the introduction to novel foods during the weaning

period.

Examples
Example 1: Piglet model to investigate the impact of B. lactis NCC2818 at weaning
Two experiments were carried out.

In the first experiment according to Feeding scheme |, (Figure 1A) for the first three weeks of

10 life, piglets were left suckling with their mothers. At week 3, animals were weaned on solid
food with protein content based either on soya supplemented with B. lactis (NCC2818) or
non-supplemented soya, or onto a non supplemented ovalbumin (OVA) diet. All animals
were switched to a fishmeal diet at 7 weeks, with one group maintaining supplementation
with B. lactis NCC2818. Animals were sacrificed at 11 weeks.

15 Levels of systemic soya specific IgGs were measured at 0, 7 and 14 days post weaning
(Figure 2), and levels of IgA, IgM and CD21 were examined in mesenteric lymph node
(MLN) cells (Figure 4) at sacrifice.

In the second experiment according to Feeding scheme I, (Figure 1B) piglets were fed
formula, which was either supplemented with B. lactis NCC2828 or not supplemented, from

20  24h onwards. Pigs were either weaned onto solid food (Egg diet, Egg diet+NCC2818) at day
21, or kept on piglet formula (Formula). Villus height of samples of intestinal mucosa were
measured at day 25, the day on which the pigs were sacrificed. The results are shown in
Figure 3.

The experimental details are given below.

25  Animal model:

Animal housing and experimental procedures were all performed according to local ethical
guidelines: all experiments were performed under a UK Home Office License and were
approved by the local ethical review group. Seven outbred sows were artificially inseminated
using semen from a single boar (supplied by Hermitage-Seaborough Ltd, North Tawton,
30 Devon, UK). Sows were transported to the department of Clinical Veterinary Science six
weeks prior to parturition and fed on a wheat-based diet (BOCM Pauls Ltd, Wherstead, UK).
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Vitamn E (nmg TE) 0.8 5.4 Vitamn K1 (pg) 8 54 Vitamn C (ng) 10 67 Vitamn
Bl (ng) 0.07 0.47 Vitamn B2 (ng) 0.15 1.0 Niacin (ng) 1 6.7 Vitamn B6
(mg) 0. 0AsOQoBMoFRki ¢ acid (pQg) PCT/EP2012/063553

Feeding Scheme | (Figure 1A)

At 3 weeks of age, the piglets were weaned and litter-matched into three groups. At this
point, one group received the Bifidobacterium animalis subsp. lactis (CNCM [-3446),

5 otherwise known as B. lactis NCC2818, probiotic diet supplementation in the form of spray-
dried culture mixed into the formula at a concentration of 4.2 x 10° CFU/ml (approximately 2

x 10° cfu/kg metabolic wt/day). The required quantity of feed supplemented with fresh
probiotics was fed twice a day to the appropriate group until the experiment concluded when

the pigs were 11 weeks old. The remaining two groups did not receive the probiotic

10 supplement. Probiotic-fed and control animals were in different suites separated by a
biosecurity barrier. The piglets receiving probiotics were weaned onto a soya based diet,
while the piglets not receiving the probiotics were either weaned onto soya or ovalbumin
(egg) diets. All diets were supplemented with appropriate levels of vitamins and minerals and

were manufactured to order by Parnutt Foods Ltd (Sleaford, Lincolnshire, UK).

15 From 7 weeks old, all three groups were fed a fish-based diet, free of egg and soya, either

with or without probiotic as appropriate.

All piglets were bled by venipuncture at 3, 4 and 5 weeks old for collection of serum. At 11
weeks old, piglets were sedated with azaperone and euthanized with an overdose of

barbiturate. At post-mortem, heart-blood and tissues were recovered.
20

Feeding Scheme Il (Figure 1B)

At 1 day old, the piglets were separated from their mother and litter-matched into two groups.
Then, up until day 21, one group was fed formula supplemented with Bifidobacterium
animalis subsp. lactis (CNCM [-3446), otherwise known as B. factis NCC2818, in the form of
25  spray-dried culture mixed into the formula at a concentration of 4.2 x 10° cfu/ml
(approximately 2 x 10° cfu/kg metabolic wt/day). The second group was fed formula without
B. lactis NCC2818 supplementation, up until day 21. The required quantity of feed
supplemented with fresh probiotics was fed twice a day to the supplemented group until the

experiment concluded when the pigs were 25 days old.

30 When the piglets were three weeks old the B. lactis NCC2818 supplemented group were split
into two groups and either weaned onto an egg diet supplemented B. lactis NCC2818 or not

weaned at all. Similarly the non-supplemented group was split into two groups and either
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9 60 Pantothenic acid (ng) 0.45 3 Vitamn B12 (pg) 0.3 2 Biotin (pg) 2.2 15
Choline (nmg) 10 67 Fe (ng) 1.2 8 1 (pg) 15 100 Cu (ng) 0.06 0.4
WO 2013/007742 PCT/EP2012/063553

weaned onto an egg diet or not weaned at all. All diets were supplemented with appropriate
levels of vitamins and minerals and were manufactured to order by Parnutt Foods Ltd.
(Sleaford, Lincolnshire, UK). The diet was designed such that it contained 21% of egg

protein.

5 At 25 days old, piglets were sedated with azaperone and euthanized with an overdose of

barbiturate. At post-mortem, tissue was recovered.

Measurement of antigen-specific immunoglobulin (Figure 2)

10 Serum samples were taken from animals from Feeding Scheme | at 0, 7 and 14 days. The
samples were analysed for anti-ovalbumin 1gG, and IgG; antibodies by ELISA as described
in detail in Bailey M, et al. Effects of infection with transmissible gastroenteritis virus on
concomitant immune responses to dietary and injected antigens, Clin. Diagn. Lab. Immunol.
2004; 11:337-43. Briefly, 96 well microplates were coated with ovalbumin from chicken egg

15  white (Sigma) before non-specific binding sites were blocked with 2% bovine serum albumin
(BSA) (Sigma) in PBS-tween 20. After washing, serial dilutions of serum samples and
reference standard were added to the plates. Reference standard was porcine serum
obtained following hyperimmunisation with ovalbumin. Bound anti-soya 1gGy and IgG;
antibodies were detected using isotype-specific monoclonal antibodies followed by HRP-

20 conjugated goat anti-mouse as above, and relative concentrations of antibody were

determined by interpolation of samples onto the reference standards.

In order to compare changes in serum antibody generated by weaning in outbred animals, in
which the starting levels differ, results are expressed as the ratio of antibody after

manipulation to that before manipulation (the —fold change in antibody).
25

Immunohistology

Sample collection

30 MLN tissue was removed shortly after death from each of the experimental piglets. Tissues

were embedded in OCT (Tissue TEK, BDH, Lutterworth, Leicestershire, UK) and snap-frozen

18
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in isopentane, pre-cooled to approximately -70°C in the vapour phase of liquid nitrogen.
Samples were stored at -80°C until sectioning. Serial, 5 um sections of these tissues were
cut using a Model OTF cryotome (Brights Instrument Company Ltd., Huntingdon. UK).
Sections were air dried for 24h then fixed by immersion in acetone for 15 min. Slides were

allowed to dry before storage at -80°C.

Fluorescence immunohistology and analysis

For 2 colour fluorescence immunohistology, mouse anti-pig monoclonal antibodies (IgA and
IgM, as for ELISA) were used to identify free and cell-bound IgA and IgM positive cells
(Figure 4). The conjugated secondary reagents used were: goat anti-mouse IgG, conjugated
to FITC (Southern Biotechnology, AMS Biotechnology, Oxon, UK) and goat anti-mouse 1gG,,
conjugated to TRITC (Southern Biotechnology). Tissue staining, image capture and
automated image analysis were carried out as described by Inman et al, 2010, Inman, C.F.,
Rees, L.E.N., Barker E., Haverson, K., Stokes, C.R., Bailey, M., Validation of computer-
assisted, pixel-based analysis of multiple-colour immunofluorescence histology, Journal of
Immunological Methods, 2005; 302:156-167 with the exception that Fc receptor blocking was

achieved using 10% goat serum in PBS.

Histomorphometry and analysis

Samples were prepared as indicated above in sample collection and stained with
hematoxylin and eosin stain and subsequently analysed with image capture and automated

image analyse using Image software to detect villus length.

19

100



2.23 2.3 2.9 2.26 Wey/ Casein 23/77 40/ 60 40/ 60 40/60 77/23 40/ 60 CHO (9)
12.2 13.5 13.1 13.0 11.9 13.9 Lactose (g) 5.05 6.7 6.1 4.9
WO 2013/007742 PCT/EP2012/063553

Example 2

Starter formula

Nutrient per 100 kcal per litre
Energy (kcal) 100 670
Protein (g) 1.83 12.3
Fat (g) 5.3 35.7
Linoleic acid (g) 0.79 5.3
a-Linolenic acid (mg) 101 675
Lactose (g) 11.2 74.7
Prebiotic (100% GOS) (g) 0.64 4.3
Minerals (g) 0.37 25
Na (mg) 23 150
K (mg) 89 590
Cl (mg) 64 430
Ca (mg) 62 410
P (mg) 31 210
Mg (mg) 7 50
Mn (ug) 8 50
Se (ug) 2 13
Vitamin A (ug RE) 105 700
Vitamin D (ug) 1.5 10

20



4.42 5.33 Maltodextrine (g) 4.99 5.8 5.5 4.9 2.31 2.35 Starch (g) 1.0 1.0
2.9 2.29 3.17 Sucrose (g) 1.93 2.66 2.41

WO 2013/007742 PCT/EP2012/063553
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
Vitamin B2 (mg) 0.15 1.0
Niacin (mg) 1 6.7
Vitamin B6 (mg) 0.075 0.50
Folic acid (ug) 9 60
Pantothenic acid (mg) 0.45 3
Vitamin B12 (ug) 0.3 2
Biotin (ug) 2.2 15
Choline (mg) 10 67
Fe (mg) 1.2 8
I (ug) 15 100
Cu (mg) 0.06 0.4
Zn (mq) 0.75 5
B.Lactis NCC2818 2x10" cfu/g of powder
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Fat (g) 4.5 4.14 4.31 4.3 4.53 3.93 Prebiotics (9)
B. Lacti s NCC2818 2x107 cfu/g of powder

0.58 0.58 0.52 0.49
Furt her supporting evidence for the

present iwopentimn4s to be found in the paper "Wani ng pETdiPed12iosshsEes
sust ai ned netabolic phenotype shift in the pig and influences host response
2012,

to BifiEdogqap%g_riumlactis N0028180" (Merrifield and M Lew s et al.,

aut doi~*f
Parti cul ar

6/ gutj nl- 2011- 30165

that a probiotic,

6),

herewi th i ncorporated by reference.

reference to figure 3 panel
i s nmadd3rowing upanik eimenasitionsverrifield and M Lewis et a
specifically Bifidobacteriumanimlis subsp. 10l actis ,

A of Merrifield and M Lewis et al
provi de evi dence

EWWWD& M ni Steread 1o nealtny young

nmal s during the weani ng period. WO 2013/007742PCT/ EP2012/ 063553
Energy (kcal) 100 100 100 100 100 100
Protein (g) 2.7 2.22 2.23 2.3 2.9 2.26
Whey/Casein 23/77 | 40/60 40/60 40/60 | 77/23 | 40/60
CHO (g) 12.2 13.5 13.1 13.0 11.9 13.9
Lactose (g) 5.05 6.7 6.1 4.9 442 5.33
Maltodextrine (g) 4.99 5.8 5.5 4.9 2.31 2.35
Starch (g) 1.0 1.0 2.9 229 |37
Sucrose (g) 1.93 2.66 2.41
Fat (g) 4.5 4.14 4.31 4.3 453 [3.93
Prebiotics (g) 0.58 0.58 0.52 0.49

B.Lactis NCC2818 2x10" cfu/g of powder

Further supporting evidence for the present invention is to be found in the paper “Weaning
5 diet induces sustained metabolic phenotype shift in the pig and influences host response to
Bifidobacterium lactis NCC2818C” (Merrifield and M. 2012, Gut
doi:10.1136/gutjnl-2011-301656), herewith incorporated by reference. Particular reference to

Lewis et al.,

figure 3 panel A of Merrifield and M. Lewis et al is made. The data shown in Merrifield and
M. Lewis et al provide evidence that a probiotic, specifically Bifidobacterium animalis subsp.
10 lactis, has an effect on immune adaptation when administered to healthy young mammals

during the weaning period.
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52. A probiotic according to claim1l wherein the transient increase in the
hunor al i nmune response, in particular, in imunoglobulin class G

product i onp 201B007RZposure to newy introduced foods, oceurEromreessapi dly
and/or to a greater extent, conpared to that occurring in young mamual s not

recei Vlﬁﬂg t he probiotic. 3. A probiotic according to claim1l or 2
wher ei |ng weani ng, the height and/ or area 10of the intestinal
mucosal villi is increased by nore than 15% conpared to that of young

manmal s not receiving the probiotic. 4. A probiotic according to any one of
claims 1 to 3 wherein the probiotic is a Bifidobacteriumaninalis.

5. A probj otj i i i :

Bifi dobac# ‘erl ﬁrg}%@ﬁ?ﬁ%ﬁ%@n &gtrg'{) f&‘rf‘ea‘(rﬁg‘f@@ hﬁ%cnﬁ)él'lglahﬁﬁd ﬁ]e \ﬁe%”?ﬂ 8%?% i c of
cl ai m 5 wherfeiimptdvingiplelanoeite neslysttraiunedBfoodact i s NCC22818 7. A probiotic
of any of claims 1 to 6 wherein it is admnistered as a daily dose of from
1x1Q2 to 3x10 - 9 n; rm nit).
8. A probroft B EiRHing bk  Qugtclt oS Hahi Bt b3 el

heal t hy youngnmunearesp0ageid patinekn abiounugogtobtihis céass @hatudomuorpidns. 9.

A probiotic r pure
form or di Ieg %HX t@Le\&&%t%;du%eH?a cs\(,)\’g&ir)@% Pﬂolré résp?dl?gﬁ}j/%'rfc}gg?%%r'rhﬂé rrﬁatl on
t 0 young nmargoaipgredito thah opewbn®ini youof mmynds not receiging theop@bigtier ei n t he
probiotic is admnistered in conbination with one or nore additional

probi ot i c nor e
Dadi 1 onar (e oi apAhg) ae e SRl o Rege o el AT ar

| oi§um BB536f (ieTOGHAAl aggpsal lvild i ngeddsiedDyr marmtt@us1 J/ecmeane eyt of

2015/ 007742 PG EB20 S DR as 100 KRB < accor ding to any of the

preceding clainms wherein the probiotic is admnistered in a conposition
wher ei n s&i \ BOPBIS erenTdtenir aBEDNeUPT KBIMS rgited eheseinrthprrepbisli¢ ds,a

preferably sgiRpbedifimemhadl in, fructooligosaccharide (FOS), short- chai n
fruct ool i gosacchari de (short chai n FOS), gal actooli gosacchari de (G0S), 5

xyl ool i gosacchari de (XOS), arabi noxyl an-oligosacchari des

gl angl i osP-dé\ Pi9RIOtIF ACLYr H&gdpcﬂ'%}@e‘ﬂj V‘G\%@'”&‘Lﬁrproé’éé'@|'%1ag@!ﬂ§’0b§6§¢‘ﬂé@na’§'ﬁﬁ{’s
Laggowol f bergiysp. Witk pergtisgxt ract s or m xtures thereof. 13. The probiotic
of any of the preceding clainms wherein said pr obiotic has been inactivated
such as to render it _non-replicatin robiotjic according to any of

the precefi MyPePRIHE! HREY W erteﬁbthﬁ g‘?ﬁ‘ﬁtcl'%sﬁr@’egd(ﬁcﬂf 8C&2ei8as an i nfant

formula, followon forrmula, growing-up mlk, cereal or yoghurt, a baby

g@eal , puddgi mgpﬁl@bidﬁb@ﬁéﬁy oBclgiis ¥ td6 wWhietdih itds bokinidersiRRtYailyadS8ast KroaT
I scult or ot

1x18!to x1811 pre]lerarBIy 1x10° to 1x10° cfu (cfu = colony forming unit).
8. A probiotic of any of claims 1 to 7 wherein it is administered to healthy young humans

20 aged between about 3 months and about 24 months.

9. A probiotic of any of claims 1 to 8 wherein it is administered in its pure form, or diluted

in water, or in a composition suitable for administration to young mammals.

10. A probiotic of any of claims 1 to 9 wherein the probiotic is administered in

combination with one or more additional probiotics.

25 11. A probiotic according to claim 10 wherein the one or more additional probiotic(s)
is/are preferably selected from Bifidobacterium longum BB536 (ATCC BAA-999);
Lactobacillus rhamnosus (CGMCC 1.3724); Lactobacilus reuteri (DSM 17938) or

mixtures thereof.
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15. The use of a probiotic for adm nistration to healthy young mammal s
during the 15weaning period to accel erate adaptation to newy introduced
f oods. 16woths/wsm2according to claim 15 wherein the prebirmre2063583 Xt ur e
of probiotics Is a. adm nistered to the young manmmal as a daily dose of a
probiotic or ortly before wean

D oont 1 niid: Dot D opeamHa et ECE Ry T onREET i robiniceis
after the 2Queamstegdie icochpoeigbmiherbih sald eordpEsitatcantpridgs fudthet migradichis

wherein the probigtic i . lacti 8.. The use a di.ng, to. either
1t s 17 o0 P Rraies i g MR oS s LR st
col ony f or mfiugtoshgdsacétedrige Qs hBrtl&cdiins FNESY 8381 a ctooligosaccharide (GOS),

5 xylooligosaccharide (XOS), arabinoxylan-oligosaccharides (AXOS), glanglioside,

partially hydrolysed guar gum, acacia gum, soybean-gum, Lactowolfberry, wolfberry

extracts or mixtures thereof.

13. The probiotic of any of the preceding claims wherein said probiotic has been

inactivated such as to render it non-replicating.

10 14. A probiotic according to any of the preceding claims wherein the probiotic is
administered as an infant formula, follow-on formula, growing-up milk, cereal or
yoghurt, a baby meal, pudding or cheese, a dairy or fruit drink, a smoothy, a snack or

biscuit or other bakery item.

15. The use of a probiotic for administration to healthy young mammals during the

15 weaning period to accelerate adaptation to newly introduced foods.
16. The use according to claim 15 wherein the probiotic or mixture of probiotics is

a. administered to the young mammal as a daily dose of a probiotic when

weaning begins or shortly before weaning and

b. continued to be administered daily for a period of at least 4 weeks after the

20 weaning period begins.
17. The use according to claim 16, wherein the probiotic is B. lactis NCC2818.

18. The use according to either claims 17 or 18, wherein the daily dose is about 1x10° to
about 1x10° colony forming units (cfu) of B. lactis NCC2818.
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