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WD 2005/ 117532 PCT/SE2 0 0 5 /1111118 0 6 1 5 METHOD

FOR | MPROVED BREAST M LK FEEDI NG TO REDUCE THE RI SK
W(Qz_()()@ylﬂ_ﬁmY to BACKGROUND OF THE | NVENTI ON Fi gt tls©4005/000806

the Invention This invention relates to selection and

use of lactic acid bacteria for inproved breast mlk

for feeding to babies. 15 Description of the Rel ated

Art The hygi ene hypothesis of allergic disease

suggests that environnental changes in the

i ndustrialized world have I ed to reduced m crobi al

COMEPHOD F VRPSBRRASTWAILKEPEEDERG TOIREDUCE

grow ng epl dem c o% g/ uch as atopic 20
eczema, allergic rhi noco%J u(rilét%ﬁ?? e;Yi;and ast hma. One

such environnental change that has been discussed is
our changed i ngestion of natural m crobes of various
kinds due to inproved hygi ene, standard of I|iving,
Be@lK GROMAD (OF EHE.INWENTION | ed to shifts in the
conmposition of our natural gut flora (Journal of

Al lergy and dinical |mmunology, 2001; 108: 516-520)
F@p&joé!g? V%Hﬁg?_es in the conposition of the breast m Kk

ing nother. Such changes have been

conngatsdfivéntioh ieatps vseleetice amf usel df dacgic @siddacteria foraproved
kinds. It has al so been reported that infants that are
brepgt midle &y fepdéngtodaics.o | arger fanilies have a reduced
risk of allergy than their siblings that were born
early (the first of the brood). This can inply that
Deb@ipbiofag theRdlte@fAre mot her "inproves” with

I ncreasi ng nunber of pregnanm es. 30 Human m |k

cont 2hadygienadipethpsis of allgraisiseass JUBERSY thfteny Hormental

| mune |
changes in Ithg YndtllgtrrThP;eli'ir ogrﬁ?he[@ﬁétﬁ‘(’)g’g&%%d nh%%‘Hﬁ? %(%I‘R%)(H ot Wearly

m Ccro el ns are

afdy atdetitis REAtdAsh thd’@r@ﬁfidgfﬁpldﬁﬂﬁc bﬂfll'le’itgﬁﬁﬁlise@{é suth Ad@opic
gastrointestinal and respiratory tract of the

eerieiie, aléaigiofrhispeaniuctivitisaand asthare. Onpsugl ayénemenipl ehapge that

hgﬁol?eggtéllés(a(’%l ggl m{llflr(]: anrggwltlr?gteét%g% éﬁ} {nglsm{c?dbgs of %%ml &thds due

ors,

QPR PTBV&RShy gfine Céf&r@l'éfdﬁsl)vﬂga%aﬂﬁfgelmbdb SQU'SB@ (ﬁas I'EH @S éhifts in the
benefi ci aI properties together with the hig

cerpositiri of quy naturad gut flerat(ouanad of Hélergy\ang lqlmg‘@h IneyreAgy.

2%%@%@; % gl(s a[%g%s6 n M@e&%&%&éﬁ&e’ the breast milk of a

lactating mother. Such changes have been connected to the prevalence of allergies of

various kinds. It has also been reported that infants that are the later additions to
larger families have a reduced risk of allergy than their siblings that were born early
(the first of the brood). This can imply that the breast milk of a mother “improves”
with increasing number of pregnancies.

Human milk contains a variety of components important in the immune
system, such as macrophages, immunoglobulins, or antimicrobial proteins, which are
thought to protect against infection and inflammation in the gastrointestinal and
respiratory tract of the milk-fed offspring. In addition, the presence of other
potentially immunomodulating factors (e.g., complex oligosaccharides, growth
factors, enzymes, hormones, or cytokines) has been discussed. These beneficial
properties together with the high availability of nutrients and the low antigen content
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of human mi |k are the physiologic basis of the current
recomendati on by pediatric experts that breast mlk

wo sooshersbest food for infants, especially thosecmstdnes00806
famly history of allergies. Thus, it is known that
breast m |k contains a series of cytok| nes and 5

of hemark impléarg ﬁlatphpis;obgtq bapis pf ﬂwmucreammmmtatlon by pediatric

devel f he
DS BREFLUT SESAE A b radhthesit l o viha b
hgkdrybgh@ergggctl ons, such as cytokines, chenokines,

and” adhest on ol ecul es, are secreted in mlk at
varl des, ikis kgewn gt beeestamnillportainga dérigsiof eytokines Nd er gy

54.. 20 h
chrnipeaaRaran srBsi i Siontenl o YREN P S P
hh@ﬁx@@fouslg‘ @edd repdrted Sat donp¥nehtd aat %Gdﬁiﬁ'té’kﬁﬁtr g Iréa%ﬁér%d such

by the breast mlk of animals have the abilTity to
as gytokines, chergeltjnes, AndbadiissiphaaBiculasaare sedretedh én wilk apvarioys

s RapiEys RATPERE Bpge 886,34, 20P3ED. lohgs ©

cﬂéﬁaaﬁak&omdo@é éifhe? aéﬁ%ﬁcfanbﬂ Alsawmhg&)ubyo thRerdasefafiffant.
of maternal m |l del i vered TGF-b Kul karni AB et

al ., ItAsalko Ravwo Itlmg yy@@@& ddungreddydhe beIaﬂ i @oﬂﬁnﬂnells dave

|
t%ru%%lé% 5 sG55 Hatwes etk he W bkt et nacraerppale,
hbf8Y ol TeIFeBSA- lfﬁr}okk 8hd RNE didvr \iflﬁes%QeaHQnﬂﬁﬁﬁthoW@lsgse

tract” and potentially induce benefici al
afiext Wednifd, arasamebly befngeeves! unfil Melmsing biAdwidemsSofmateahal milk

cbirdrb il thetn it 48 S edmaitiotsy 193RI THHor-
b@t%@ﬁﬁtw%sg)faséa D ehedlay BIRE &1bPNILL 1 hreBhBIg aféMtsQM\n:% in this

product i he purpdse of this study was
waly\aad thwgaleBvery ionefhk dedastohilkalewntie [Hi 1tta lrgach the GI tract and
ation_wi th.tupa oil ch in docosahexaenoic

t
pgtel:g al YDHE\ ce bsnefigial angirin ?HIP‘Q{Q%F# S-t ransf or mi ng
gr O\MFnrtflé}CElg{‘Nk t%ti— al( Tﬁ?xd%%@l @ct 36079 @l:)rx‘%g&?ed%hbt”long-

breast mf om zed, dietary I'ntervention
cham ablyunmitireted fatof adidsrhave héarssoctmes with dsgectaiflijmmune

re(ggx aillogeiglj?gltl@gg c%tgl(() 0 n?c(cﬁllctlwrﬁ te %b?plog%@te th\bsh e %C g?{i\@%t?gate

L B A ER B rh‘eﬂp‘ﬁé”‘sen?;‘%“?@%mat Riuin p@{;g?‘&‘é%éﬁﬁm Foic
a&WiAe)t ors thendndédtratiet af tamsftmitggroetlafaztor detal 1(TAH-bétd-1)
a _wel | -docunent ed and accepte ci’:mtl inflammat o

apd T a2 T Breaptp da s niemizese Py ipfervaaHoR inal. mothers
o?%ﬁg r%tlﬁﬁl < {dVa @aflfé'oggﬁl]pfn@nttﬁgolﬁr)] fﬁ @}PEO Jind g%lther placebo

IS IS or t rea
(h S 498300ahg PHYO(5+ d6), orl60mmgIAt(h =i 46). | BreBHaripcrease in milk

t he i nfant |nthe ense that the infant shoul ot )
apd Blapma pas Pa?Poﬁéﬂfﬁ éﬁ%tﬁw@éét ?Bfffg Wags 2P rglaﬁ%rgglnqﬁtwé’ milk

A BRI Mgl bl Fridiehepantyml data points to the
p035| e benefits for the prlng of IL-10 in the
m | kK ILA0 iPustetlalocameged apd accepted anti-inflammatory cytokine. The
implication is that it will have anti-inflammatory effects in the GI tract of the infant.
This is good for the infant — breast milk is generally considered to be anti-
inflammatory for the infant in the sense that the infant should not overreact to

pathogens/infections that appear in the gut early in life. Further, animal data points to

the possible benefits for the offspring of IL-10 in the milk. An Australian group
SUBSTITUTE SHEET (RULE 26)
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SUBSTI TUTE SHEET (RULE 26) WO 2005/ 117532
PCT/ SE2005/ 000806 3 | ooked at an ani mal nodel where

wo b@saldser gy to ticks was investigated. Ani malscwkinhs000806
were negative to a skin prixk test (SPT) for ticks had
IL-10 and IL-4 production, with the |IL-10 danpeni n?
l@cn@d lag & @amabmgdél w@%ﬂwﬁyrgarﬁ@ tigkfewaminestigated.otmimgplsihich

vxéeﬁ? ge%vito V\%gkm Py gll('l d& %rh F Eac“l ?603.@ ﬁLA PE cfunPon ‘with
the pAue i mﬂ'é'itlhé 1319 BalMBSc fb@poﬂs@)/‘ﬁfdetﬁe aichal S¥hoMid RN lergy.

prevalle Thus | 0 danpens the allergy-inducing

IetieclesgioBPT gize élmdtW) @n@wémonbfl ILet w9s produtadmmd ibere was no

O mEnen TORORE FatpBPio St TR Ridirfy s e et
dfaggeﬁﬁeml@fg?h@d@i@effem@tf 198 aidim? bﬂew&it%nbrg@raauabﬁm@ﬁt

bet a/ ogram The factor and its isoforms (see
bel AWF-beta-2dlsanstpemingdGioydh Faeidr)fis ape @mardopumnge@ growth

b ESRT Hiiur afhie' By it RS Bt b plram

afYusits| FataH- bé}mmdgrans ﬁ%%&@ﬁérﬁqﬁé i8d88nd ga_ée baas@mrfamybe
macr ophages (TG Dbeta-1 ), |ynphocytes G- beta-1 ),
isnlated frem caherdesblm (nléﬁ@ame"f@F/kg) andde rﬁamdnmcxmrmsantly 1n spleen

i}a gzﬁff B{Sy U(qag—:gﬁlgl?lgg %ori:tgmﬁfl] %éﬁeg)g %‘i‘r& 1%@fn|ﬂge51zed also for

e&l@] Bt Ractophagt EAKHTH&a99) lytnphdGhes %Pbﬁété‘lj) %ndothehal cells

di'ng uponthe cell type and condltlons
(§§Erbﬂta -on, keiatil’@ytbaﬂéﬁli: hcta{ie) grandloszecblls;(TGFrhmbéb of

Fabetentat By oy, Sueabds, 21 0L, Ffrcr

ge%npgocyt es, V|tam n D3 . and IL1. The synt hesi s of
eta can be inhibited by EGF, FG- (Fi brobl ast
G OV\Dépeﬁdmgmp)m tlmkeﬂexmmﬂmgdﬁens ¢lzd secxetipn p€ T Girebetiscan be

.and follicl at n e. TGk-beta al
ipdher s Bk e aimbreo el e Reb B R e o igee e BE ra
(PGB Py, Sip n%ﬁﬁétggg’féﬁﬁé&g‘?g g B3 Q‘f{“

Theisyithtss of TCFEFF)etaataa-bé 1nth‘BRdﬁIyt BGE, FGIhdtibabiasnGtowth Factor),
related to TG=-alp The aci d sequence f
dexangthpsone. saleiumg; rggn%lgis m@ﬂ Uy ing TEOge, 1GF-beta also
Jﬁ’ueﬁage RE& EERbssicP fT@:o\QP%e@ﬁ Jana au§ Hs¥ BE &Y r@m if %@dﬂnd

ound al'nost ubi qui tously whi he o | sof or s
healénge NiTels e elxibts imatiease five mostslpwtrrasﬁECw betaHl 3 Gdfbkta-2,

tissues. | sofor ol a fromdlff eC| ar e
TS Peie oA ot BT e bl AP SHaIeA A LCE Ao e Brmino
' el by R RBEEEBh the\Rldt oF 70 cent.
aCﬁeggh%ééw%;?fﬁnﬂ%n an ovlslsrqley %e fa- 1 are |Oge nﬁ%‘
miﬂbetaflf i thef provalent forme am{mmdaalmostmbaqlmbngy svhalmtlnmother
acjd 30 position. Human and chi cke iSF ? (%
isgfamns e gxpressed in a more limited spectrum o cel s and tlssues. soforms
isolated from different species are evolutionarily closely conserved and have sequence
identities on the order of 98 percent. Mature human, porcine, simian and bovine
TGF-beta-1 are identical and differ from murine TGF-beta-1 in a single amino acid
position. Human and chicken TGF-beta-1 are also identical.
It has further been reported that members of the transforming growth factor beta
(TGF-beta) family are pleiotropic cytokines with key roles in tissue morphogenesis
and growth (Ingman WV , Bioessays 2002 Oct 24:904-14). TGF-beta-1, TGF-beta-2
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It has further been reported that nmenbers of the
transformng gromh factor beta (TG--beta) famly are

web@sai7s9pi ¢ cytokines with key roles in tiSSUBCT/SE2005/000806
nor phogenesis and grow h (4 ngman W/ , Bi oessays 2002
Cct 24:904-14). TGF-beta-1, TG--beta-2 SUBSTI TUTE
aSHEGT - YamuJB Brepabunigydt 2D OBIMANEE 2ePEIUCSES (§B£0 0UBGS6dev4lopment

o Suligeemiiding BaPuR oAt A BN e PG P or -

be@mtawa@enl iBeRRl 1M 2bRld A0dedhdly skk bfan la@&eq&sméﬂt rol es
for TGF- beta have been identified in gonad and

spamehganssissad cyagamiudetierl, apmunorcgslptiomef prograsy, enemyo

.ov ri n. fupction gul ati on of pregnancy,
H@PV CrPrlﬁfeélﬁapélF%U ﬂ'g pl acental devel oprent .
RauRaydveEt. 4! in Joind TRl atd GEﬁfBeﬁ{efdlggy and Nytrition 38:378-
Gastroenterology and Nutrition 38:378-7388, April

38&Oéﬂprllsloﬁ#,es$atem&at TGFE-betet Zakl Bath dlp.pemoafplpxﬂﬂ)n ihe synerglstlc
nct i Istic fashio th TG beta-2
f"’Fs ey ‘ﬁbTbﬁebebar %%Y@?‘P%ﬁhed?roﬁht‘%@n qu tis is an
i nf | amemtis %rthBﬂﬁrﬁ%ah&?éfsﬁle bhakt that 195&&90&%&%@ i, zed

by 10 tenderness and erythema and sonetines fever,  and
tandemes$saandcbrytheri@imdbsnastiZznes Penver raopd isreeddted tosTGF-HvetatZl dhtring

A R S i s B B
ST iy S SOt

ogical me
1mﬁmabllog1cahmhahat@rsalln breastmilkeMhbstitras uSuallm cundmtanae ang therhighest

lrr &5 : {S.Slta et %L‘faﬁf %E%@ogf ngaﬁﬁéqtdgrteae wﬁgstagmsf* SPygfries,
np‘l??psct &%hgﬁ{gge& o%hﬁ?éx%g‘a?:?oeﬂé?ﬁ’ 8?&{/\)@%%1& ,83 affected

n are often m dw vés and
wortehiearg o fiat fréatahteyr midvhest danidi rﬁlrﬂmumnmnérs Mestltrmllppears to be
comon t han preV|oust belleved
moé?]@‘i’fflﬁl&flﬁ%n reevienshy beliexed.jpg lasee. 4 %trglwel)@al &fta@ﬁ%ﬁh@h@ave

RAEA It iDL, PR, T MBHIR GERBER, Annals of
OOy Yok Adhdeni) ofSSefgresd. Novainb&(@RO0; 938%56#62\)\mr@esm’ag¢ 20-

dgvel op clinically parent mastitis. The n
3P %cat: a}yqrﬁ%n may,devslqn qﬁnvsagﬁ appargntmastifs, Jhemum quego% lactatlng

\&lo%nc\@l] taﬁﬁﬁfl %L@tlt?svﬁ ﬁgﬁﬁgttﬁére é\%nré?e%ﬁért is has

recent ‘been ed w her uman
i N mde:fnastits mhay recemtisulseeq Hink@d ith thigher h).nﬁasimrnmhddeﬁmdncy
hi gher risk of nother-to-child transm ssi on of

HI V.
virsethhlY) lgadin bregst milkwed Bigherrrisk of ragther-tarchyldl trapggigsion of
}i}‘? Léeﬁﬁb% R 1215§'u | 0985 O9E CRlhal AGH, °1r9§? e@a&ftﬁ%ﬁh m |k

unan’ 1 nmuno I'ericy virus-inféec
irmbhithologiehl fadtdofshh breSilmak 6)" hurhédrinatseod2ficiendyr ﬁast-lnfﬂctdd

vJo?nerrrlD.?tPlIumfI[a%{nleSPI)t ?(?ll I36716|) origin even if it is
TGF-beta-2 in breast milk is mostly from epithelial origin even if it is
synthesized by many other cells, including B- and T-cells. Therefore increased level
of TGF-beta-2 could be a mediator of or an effect of a sub-clinical breast
inflammation. The ratio of sodium and potassium in breast milk (Na/K ratio) is said
to be a well known predictor of infection and sub-clinical breast inflammation.
Also, Kalliomaki et.al. in J Allergy Clin Immunol. 1999 Dec;104(6):1251-7, has

suggested that TGF-beta in colostrum may prevent the development of allergic
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synt hesi zed by many other cells, including B- and
T-cells. Therefore increased | evel of TG beta-2

weokdiBe a nedi ator of or an effect of a sub-gdi/gimad/ 000806

breast 30 inflamuation. Thes ratio of sodi um and
potassiumin breast mlk (Na/K ratio) is said to be a
disedse duriogrxgnsive breast-fesdingwndarpmateapecisio feds praduetaon in
breast %%I ammation. Also, Kallionmaki et.al. in J
in Imunol. 1999 Dec; 104(6):1251-7, has

S UgBﬁﬁﬁ&dveIrfdﬁE lot@fokiaifahd BodyQf BitraHBYther B8 alst e
devel opment of allergic SUBSTITUTE SHEET (RULE 26) WO
irhebi¢d ty7eany Sfferepspagies of bactarial inchading a Buniberaxfsiéfferent

TG 4GOI oo AR S CBBare: cREnap hGERFY givine
syrieea bl OBential fecRfWafbud WHS) Siowhdhys k6 knSRANEDLS dRERe and
I nhabited by nmany different species of bacteria,

depenldentiupgn ahemmb?é rstrafn afibaéteria nlefﬁrsrpémte@cmifbacterla strams for
Lact.obaci I

ERar R bakuret SPRL bORSEHEE iR ek, i ogriREY piktace op feleased

by el W EerithidShe ?:%%Ciﬁﬁé&n?a'l &actmwmnbmep Theid4QNi8 & o et al,
dependent upon tThe actual strain of bacteria.

AIEMJ‘ Hl, dmyo-l a&t (20040 Shbmtthaiemgest@tlr aenreri SOl 12 exaafitod the

112 have ens either o
I%Vﬁlss Ay L@ﬁ‘{*f 1&3@ BgF Sqlis 1R el 9‘1 IPF@?E%E%@FI? aTge R, Such
ogﬁ%&fénb Hﬁ\%siléd"b"’éen idAA6tin Ofhet REMARIRE Eliec;re,}.% and @@@né fhdicating
Val eur et al, to AEM 70, 1176-1181 shows t hat
thingestbed fundaneemtad sngnSD%lSyztemdm\aéem@lt ﬂl.ohaeandl lose Vsa alﬁe SO-
uman

% TheI er Cjﬂ‘!k nth§ umof a éf]
YreEps, ?‘F‘d BAHG étr%llln§ Bret?ﬁ K ﬁﬁ‘&’ésﬂoﬁed
t@{hlaq F@g?ddsaﬂe HREEBS 2 gﬁ&l%e@vﬁéﬁ@ﬁh'tﬂéj b[gﬁ%hﬁ'rﬂ ofﬂﬁ:' GI tract.

ndanent al ['1ng system bet ween gut
AfnltlQBr&S]&H@Cﬁd’]B—S:EHS afe shemruetisated afidr|vadclethte nogratenfirem yhe Gl tract

link, antigens fromt active str |ns ar ivel
eP‘#éﬁlﬂé‘B’oYltaé‘EF 615:“[%‘0{1 F@Oﬁfl%wcqs B‘H rangs in. tﬁ? ﬁ@yp@g}l@ﬁmg the

e . .
t I"gen- speg‘%ﬁ %la‘t“ﬂ T é’gd?‘%SiOWBfgf)ectlp@mgecglegg{l g}ese cells is

B-Ce are then activate
thuvightrotdieyt tireig nditesiohrto thesdigssGbs. t Ometin tipmbmelaryigtand, ahese

t he ci rcul ation to other nucosal nes i.n the bod
impeipe ¢l Hghgmirecy aﬁﬂﬁwarpﬁesa?ﬁoto riiﬁWﬁ‘ﬁWnE‘? %ﬁalé of qyfgkines
[
pREBEEPRLAR. ThisaPREo ddnaltBy, SRUNE e OD-hdERANCRIL Fag bRen
d&noestiared ih ehegoiaiatiyn gF seeektortyigA én b@stimittuael sdigldy tikento

di rect other processes to determne the |evels of
aEI&lt’é‘kF)ﬁ@%mﬁPEﬁﬂiHEWQ&al ly. This type of signaling via

the FHaS 01 XP TR oY %és{éﬁ ({mwb&%l; Pe&lﬁm«%s@ﬁ%ﬁg3j6a2 19,

generation o Secr e ory 1gAin Breast mlk and is
2003)that thé sieseyvetiassoajapibys beowesrt rakiitiena aodlindlammmaterdy Sactors in

It has earlier been_ suggested %Lal ho et al Pedi atri c
breastarilk phayss thatit pay | be p0551ble to influence the immunologic properties of

breast milk by dietary intervention of the mother. The same group noted that mothers
with allergic disease had a lower concentration of TGF-beta-2 in breast milk
compared with those without. In their hands IL-10 was detected, only at low levels
and frequency naturally in breast milk, with no difference between mothers with
allergic disease or not. It was suggested that protection from allergic disease was,
mainly via induction of oral tolerance for TGF-beta-2 and IL-10, and that particularly
breast milk TGF-beta-2 may play a key role with respect to the prevention of allergic
SUBSTITUTE SHEET (RULE 26)
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25 2003) that the observed associ ati ons between
nutritional and inflammtory factors in breast mlk
web@ss1tshat it may be possible to influence thect/sE2005/000806
i mmunol ogi ¢ properties of d¢reast mlk by dietary
intervention of the nother. The same group noted that
diseasae rloweniet, WaineeHgiepodé¢siwdderehed and Infegron, Volume 3, Issue

1&,-"5%&@% S0, Pt 7554 el vechusbarEeinomt S gy ore
e A trig?&‘feﬁ oY &h §nt1g%ﬁ ?&ﬁ'ﬁé FRRWA BeY supphds & em/ariti%en-h

br east m no difference between nothers wt
nahdpeciffc éashmeﬁw nmdlaﬁ@bystandemp@agg@ when thely ancounter the fed
rotectio oma i C diseaewas |nI
Plechroern bt lpesprees) B, MuSear St ofigat 10
lmxhaa;y R8EdsbGUHhA Rt not RlRARIuAR hknaT.ﬁ% bet a-2 may play
key rol'e with respect to the prevention of allergic
SUBSleféjEE BidEbnciliRgspecks) mvmdm@dw:masims reuteri, have been
P ./ SE2005/ 000806 . 6 sease. Howev Wi ner H,
8P sal? TRPISHS B@gm%%@nf amEGHPDIyiNE fengnaly gliging
h%anf%qm%d%ggéﬁmﬁ %%0%315%4 LHFBB(J&Q&%?W: is one of the
regulatory T cells generated by ora antigen are
nbwiajiyecedring irabgaits géuhe gpﬂmlﬂtesnnﬁbmtut ofiafintalss apppiseswinely
in an ant |egen- nonspeci f t hey. nedi a

i
fopdin thedpt BB “% &l%lhelaﬁ?ﬁ?lepreﬁﬁénﬁ%@%mouth
of‘H%a‘?thgghfn%%‘ idludi %hltgﬂﬁlgsetlt RikdEWn tn%r Fé’\% anBHERSR act1v1gf See,
tol erance can be u to treat annatory processes
farrextmalee Urh tPatemt Nlomﬁ}tﬂ@ 678, 5145848'5 5P584,L63,6n837,238, and

Lact obacj] | us specie i ncl udi ng Lact ghacil |.us
5840287 W "B ceﬁ%@& EOWVIS BGes ANRSRO R Spfiditgns in the

| i
oL R, PRGSOl PR LT IO itn o
hjdrokppeopidraltdehydy)t eri is one of the 1 o naturally
occurring. jnhabjtants Ef t he gastr oi nte tin tract of

ani kgt acighbactesiahgye paraenAlsey s denowted febs 3§9 Prfyent and
A BRAGRIRbN o BRI L RISl DR i bl Rl

bk ﬁ&Wﬁoﬂid@l EIH‘IIB%BQ ibl &cddderieahl ragetrdmgtn)tw r&efnbindmistrains, WO
n& U S. Patent Nos. 5,439,678, 5,458, 875,
0%@& 1255§lan5y g3t r%alsdm&lwerlyg @wgawt ofpfekinby lactobagildr |

I}
ce L3RRI TR BN L1008 I B
aﬁdlaﬁhpb’iﬁﬁtskmwf fasimgrot el eras¢ Bnlk for feeding to babies, and a method

hydr oxy- pr opi onal deh dez Lactic acid bacteri.a have
opgchis ctmrsd\deaedﬂequ Brit i§ @1 OB epofi e HVERLIQH lo\iRgreass e levels
of BF Phy TSR0 ER Probt 1os8 P miClor RUAERL TPl £06pe

fed 321538y Hb’v 2;istﬂllefgyeilt t}ﬁ'J safne gmwhsrrgduwvg the causbiand tiereby the
strains, 0 01/37865 by C ancy et al regardin
ameWrtrdf - h@taa?wﬁuhﬁ myk ap@ﬁlewkﬁ%% M&unlg.moth%r tp %evelop
taheftr efore an object of the invention to provide

H%éﬁ &¢ted lactic acid bacteria

It is therefore one object of the invention to compensate for negative changes

in microbial flora by giving specifically selected strains of lactic acid bacteria to
mothers before and during breast-feeding.

It is another object of the invention to select, using the herein described
method or similar distinguishing specific cytokine influence of the test strains on
relevant cell types, and use such certain strains of lactic acid bacteria as dietary
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and conponents thereof for inproved breast mlk for
feeding to babies, and a nethod of such selection.
wdbvos1prseci sely, it is an object of the inventpORSE®05/000806
increase the levels of the anti-inflammatory cytokine
IL-10 in the m |k for reducing the risk that the 25
Cb@ednwgs foappthfsy thabpimelhtes ingyeased productionwf {1 Heinghe breast

t d..t
A0 St Vi€ B RS e (5 Rttt Bel? SRIE R laerdeve gt
siREhgicaltipflaBmaliowin thBstdabtirfilk blandsSandREtRER DA8herefore

obj ect of the invention to conpensate for negative
redvaedjask of mastitisr Miititls and snbrchyicelimastitis spebé ¢ansaleted to

selected str ctic ac to. 30, nqt hers
GG E Mt o4 e e 5t e T f B e Gt milk
pectwaé%& VAR PRcloBadR] BFthe nitShdibitheples ﬁr{be%&?{heh Gfhy
met hod or simlar distinguishing specific cytokine
mnpfdva mbershea‘lﬂhemﬂelﬂbwshem tmgivomilkrfol elauger ekl t ypes,

and rta| t.rai ns | actic acid bacteria
as dik 5‘“?1 (e iafggion mfﬁldf@fm%%@@@frm%

stEkihé, %%gtaﬁ)ts Qnéal[)(;lijtés]&]c% Bnenfis &ﬁ%@ﬂﬁ&h@ Fgg dﬁ?f‘ ers

t hat’ stimulates | ncreaséd production o0 n the

abméasttationitd kniatals, relskmghimars. as reduci ng t he

TG betaog | evel , indi catl I ower, | evel of

sub- Althstiobigets andiodisniaesivill He pse Bilbypparsnt firorg thnfpdlowing

R ENSE a kgéﬁy@clgﬂgstherefore reduced ri sk of

mastitis. stitis and sub-clinical mastitis can be
considered to 5 interfere with breast feeding and thus
preventing benefit to the infant that breast mlk
provides - the s TEINt he net hod of

t he | | h
g ;&Flﬁg@v%% M‘M?r& c%&gﬁlgéﬁﬁfr% ofL'&rP oBX&llDPSHEE&PP&%h{s

tHewedfhtbat loivp ®eén seﬂectelalefor thé & hpadilitly @o ﬁﬁmvdbreaﬂ(mﬁlllcfo‘i feeding
cont aining said strains, nutants, netabolites or
b%%snm@rﬁspmw&?lm incraggq thailevglsad e antiipilamgatory cytokme IL10

iy gxe m1 < ogﬁet u(c):egd § qitglg% tg}awefifng%%lo}[rg'?@e% aﬁis &, rpe time as
récru@ tthecdusd hiivMhefby tHeSphdimt 6 ETGR e PP AYHE thifl, flcABing
RY OF THE | NVENTI ON 15 The invention heréin
whiagdt fiskefor dherlagtatingomotbar tootsaelop mastitisnand! theneby insriasing the
reof t hat hav | ected for e a
@E Y it et ol SRR BB Fiony ™, dptpiah SR figppleks on

tHY @S FhY it niife h@emaldoNBclu8esahs methodhe selection of such
anti-inflanmatory cytokine |l L1 O inthe mlk fo

Laetdbme@usrstmklst Hae investibreldd mglustebg ndesl emasiped Talnretﬁwl@hle
t he, sa uci t he caus nd th t he
LG taal bt SRR R e R afiNeyy OFthE Bleide

component.

Other objects and features of the inventions will be more fully apparent from

the following disclosure and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a flow chart of a manufacturing process that may be used to make

the product of the invention.
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20 reduced risk for the lactating nother to devel op
mastitis and thereby increasing the ability to give

whs®asi7sea | k and the gl obal protection and optpdBEE2005/000806

growh it confers on the child. The invention herein

al so i ncludes the net hod of selection of such
LactRBRAILELD DESGRIPAION e THEINWENHON AND RREFERRED

novel method to prg% EQ\T_SDYI\/IENT% Tﬁ@gﬁg?am [lus in a
fornmulated oil pro elivery of the
act i e peesoMTRamEDh prdtidieia REIRE tosinfiehd adsy hﬁlfk of tdeBiBig to

i nventions will be nore fullyﬁﬁgparent from the
bakies, augra gregisstyl to snareasa the leypeeidbe aeti-nflammaryRytokine IL10 in

DESGRL P T W fl
ey (ﬁ?a (; (r:fcaqr}?lﬁ H]gtt 1bl%rlﬁlﬁn gflé%ér?%% g% g’ﬁa‘%"%ﬁﬁ? aBgrglf? %\évdt 0
sﬁmh&neédsﬁ; RAGRURE cafsatiVecrabiBMaRiL A Sl oPHIEEE]

(RULE 26) WD 2005/ 117532 PCT/ SE20 /o 806 8 DETAILED
sipedam frbptapeecit GFpiend mmltwrmmt PREGERRED? in the milk, thus

TH Th t d
SPRERIE NbT WL e et pieer rer BanPse Tidhegase of
TOF- Setm%@éoﬁﬁitéd Whh tHRGhea%i8n i@ nsR¥RUSIoHe dnliti- 1nﬂammat0ry
anti-inflanmatory cytokine I1L10 in 5 the mlk and

effect o econbrming skle¢thdtactip ecifl bacienamianing thiak thedamdérmp of sub-

eousl| reduce the, causat.

ooy esTin SlowRied g MR e PR ey, BAC il iRtake of the
badterR | ARexMhE bﬁﬁ‘ §1‘?a1f1 I@E&te@ﬁ? tHehﬁ&e%*ﬁ)Sn B&%ll@l@‘lu %ut«gfz SD2112
TG--beta-2 in the mlk, thus” resulting in reduced
(ATEK $5d80% he | act ati ng not her to devel op mastitis. The
decr ease,.Q .assoc,i af. th the inyvention

is c %FI&BF%&“%?: nglf la}ﬁes&ﬁ%tioq lﬁ? t§r19an@°%ﬂft gietwese only
R ONBHHG tﬁ@&%ws%dthémérh Celfteh fb HRGERY | bAILIRRMH A c61§9t}um of
the i ncidence of su [inical nastitis is
thehmotherst &)ttrelagng'lt ol pot\/\hltth sedevtatt laytiderdt beitdria B) nhﬁklﬁnl&fr of

t he eria. nple of a strain selected by the
pf@ﬁ%ﬁfﬁli o Bp1; th ﬂi‘f‘smEthe’f sk Qithe myppher f p(exm@psegnemles
Thiks, Sl i bR of ltad 06r bbbl 3R 1BEH S dnd fhore 1.
10 Isepraseat indies colostrume Géving ls;adcﬁﬁtatlp sélétﬂed Retid acﬁﬂ bhdterleOto the
in the colostrumof the treatment or not

eXiecRNSBOBEE EWr Mk laef%reud@hw elsp has thy abiliy Fﬂﬂﬁ‘é@ﬁsedtlr; level
OB B35 CHOL ALk oo TBLEIy Bile R 08, nooer

of i Meanak&d @I’steﬂﬁ@@qﬂmioﬁasof&Lﬂotlbﬁf sohfb%lﬂﬂét@onstam KR to
IL- 10 is present in her colostrum Gving )
preyentitypechilipbhetess thesefere thestraies sedqctpdmeeerdingdo this irtvention could

also be useful for this purpose.

In the selection method used herein, the best strains for inducing IL10 in the
breast milk, and showing reduced level of TGF-beta-2, are selected by using an
established mouse model and traditional analytical methods. Other similar methods
of detecting cytokine production in milk can also be used. The details of this will be
more clearly understood from the Examples. The product of the invention preferably
contains living cells of the selected strain(s); however, if isolated metabolites or parts
of such cells are responsible for the activity of the living cells of the strain(s), the
products of the invention may include such metabolites or parts in addition to or

instead of the living cells. The product of the invention can be any product for
SUBSTITUTE SHEET (RULE 26)
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20 expectant nother four weeks before delivery al so
has the ability to increase the level of IL-10 in the

we 2doesitssam Wi t hout the earlier pregnanci es bei FQI/SE2005/000806

required. Increased systema expression of IL- 10 is
in sone situations also known to revent type 1
cengtion byttheyeman.csuehas &t oihfiop psedusttfeed productslitaljet o

this inventi Q. GO eful for

chibufe, OGRSt R e B LA % wse
1§ tHedhVisntibR indl Wi Ui dildrbp- 14 ih ExhMple izartmsahumibimqeeﬁﬁg the active
showi ng reduced | evel of TGF-beta- are selected by

mgemgntmblee@r abExtended tm skactehdiel!lus wells haxdibeérowsst in oil-
| t
BRI 3or R St s S R b o ot SRRl S ppatent

49886b6 bt Gelighiel 8. But h&h@of%é bxiBehg fORHElaBb®A ¥ ctic acid
understood from the Exanples. The product of the

baetemmin @ls and ddte thab g have toand spmieink ithe ingocteht stepodf thdrdrying

droif i ool i R Ramdaian e Sl o i

baGLHY bdbur&S ad gk@fdrlhvllnriﬂe Selniptesierdife strain(s), the
products of the invention may include such metabolites

or pdiht songenaatiin ¢foselectedobactabus t/kadelds ne{etie:l for effegtiveness of a
I s The roduct the i nvention an roduct

e RBsTE Gnetts iy P56 Tond 0ahy Amoa st food 16 e

15@!6@%9@(191@%9@ 1th§%§H1rﬂ}{d - 0B¥%d H&ﬁ l‘”t?é{lﬁﬁent V&{hCBSbut

an ol | drop product, food products, tab
1qasnasuaﬂly$m1habl,e tahalvet dfqanlaildne of #hond Lt K0° IG—iﬂ(ﬂ (dmgony formmg
use in the inventjp

th nselves rtlcular 1"
ﬁ§|q5ag>rgﬁe chl aly intalee Qiap ‘( TPRUGE. AIvEtsHP torhput g0 IQ‘IGPBU are
pBRBHE B LARARE yoemcfeggegﬂﬁa%gﬁm APAR IRy, ARfixd fRYFucr's

acillus ce ave been use

of‘gahmebﬁct chma:tefrmncs @prﬂaveﬂoﬂimﬂbll) | Whyn the prédicbiet yigufi or other
see for. exanp patent 4518696 by CGehrman et a

lastje aﬁ‘érf@“nt?m%“ﬁé pé@dugt fhfglasetmfm Efmewgtm stra(s) used &g produce

tl%ﬁ%&?ﬁdt gvro{ua n[?rlefe ab%pg? gt% Frd %?uﬁége(e{%ﬁ\{g XBM% {‘74%%%%&124% and
Lobulgaﬂuum hed @ippriane thid the sedectédictive @traasladmgttlaéaddsiréd/

of the bacteria cultures, as set forth in the
ceking|checth ageording tothy peveation: bereindci compafible evithcanystandard

cﬁ'l %995%8'11# h[lés r&%lc 0 %a?%egn%)g) fgrﬁﬁetmé/se e%éh %;an?use are

I nvention

naﬂd:gtafé& bzmmlﬁﬁe o(ﬂfthdc @Bé st@inpg. ThitdRs lof doursd bd &8ily deermihed
use in the nmouth of a non-food dental treatnent

bpseaering testsdnownin the aiis (ielsirains apesk fab the inventiqy derein may be

I f
a%%e:éteétﬁer netf?[r(% aﬁ%rl'ﬁua g%%ent%ﬁ?rgggthg ]proa%ﬁ‘y % &38\{61 e&}}ﬁ?}ﬁ?t of
abdutt10°-apfasty %@rl&n@%ﬂw@& vt b s & dbdis@athbead) be

used to increase efficacy wthout adversely affecting
t he Brefenably'the productied theinvention aloecnasicostaincashgriangibacterial

c%rlpﬁ(\ér?erntso Bt 12450 HOI)IC th}ﬁv}nﬂlblt 0% Kiif se‘iiec?ed the Lactxgcgczlrlus s?ram(s), or
metabolites or components thereof, or interfere with the activity.

The strain(s) of Lactobacillus , or metabolites or components thereof, can be
an additive mixed into the ingredients by means known in the art for formulation of
products of that type. When using cells and if preparation of the selected food or
other product of the invention requires a heating step, the Lactobacillus strain(s)

should be added after the heating. Once the selected Lactobacillus cells are in the
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| actic acid fernmentation product, the lactic acid
fernmentation strain(s) used to produce the product

wowmsd1psef erably be standard cultures (e.g., PEI/SE2005/000806

yogurt, S. thernophilus ando L. bulgaricus). It is
I mportant that the selected active strain having the

Pepslrt: éds peferadgier freheat the predust odrt7 hdeareest(her above fieriaon
eg‘gﬁﬁqg)ep%dg) P‘B,l%tl ble with any standard cult ures used

so that the inportant properties of

eachTae lf@h&eﬂ&ﬁﬂe pfeRentienti6g Mg He Mord HeartiendRtstdd¥ey
ot her strain(s). This can of course be easily
rﬁ@?é@%ﬁb@folll@wlwt@mlmwt@btase rotdovhe constived ag limitifigehe
|ns used for the invention herein may be added
&r before or after the fernmentation of the pr oduct
at a |l evel equivalent of 25 about 106-108 CFU per

dai | serV|no of yogurt or nore as di scussed above.
RAMPIS hef ¥ f 8trainkhe i nventi on does not

cont t ’ eri.al nent east .none
Chat R ‘%1{0“ 4 DAL b ST S e b
irfeh@oréa)be dne iRl FOMWInE StePmmBpOnent s thereof, or
interfere with the activity. The strain(s) of

Lact obacillus , or netabolltes or conponents t her eof,

11’1%’ {1

bfeaﬁtmltllchel}Mﬁ' 'Ialf't% bE&ll&@étta%;%pséléctleﬁ oP ?t’fzﬁﬁé o n Of t h e

sel'ected food or other pro

r equiThisds an breatplagf ﬁlbedﬁcﬁdnﬂntthﬁd aleetaiin| \Jausu@tsraad alteration of
shoul d be adde fter the h . Once the sel ected
(oRE U CR Posode Y SoaranerEnes BussTyTioEd epqciine frmythe
iRt Re2845/ 117532 PCT/ SE2005/ 000806 10 product, it

I's preferred not to heat the product to 60-70 degrees

C or above for an extended period of time. The

features of the present invention will be nore clearly
hﬁﬁﬂéﬁ%ﬂ@%§@5¥@§reference to the follomﬁng exanpl es,
whi ¢

|nve%P|on qﬁ§§08F28T¥ﬁ%i?ﬁigg ®&§e ec%%%%iggsﬁfﬁalns

puibkassé ieat Mﬂ:oﬁﬁnﬁhﬁvd;ﬁ@& ISAC | Midésars $Hippedsin sRrikeplGR K Im
according to this invention can be done in the

shipparpwiifigers migs ae Harserrego poell ofa} iselatosy (isalatarsi#ad.ido And4).

r ct| n in _hu
kv% % c%gﬁiﬁl%égacﬂ %alg 51}% éﬁ% CI reéil nds oilm%?r #1
(s&ddept i on of stralns This is an exanple of the
sel ection nethod; certain variations and alteration of

this method can be nmade by soneone skilled in the art
ANAuLgdeparting fromthe

Mice are maintained in sterile flexible film isolators (Class Biologically
Clean, Ltd , Madison, WI, USA). Isolators are sterilized with 2% peracetic acid
(FMC Corporation, Philadelphia, PA, USA) solution containing 0.1% Naconal
(Stepan Co., Rocksport, IL. USA). Five to 6 mice are housed in peracetic acid
sterilized polystyrene cages with stainless steel wire lids. Mice of the same gender are
placed in each cage. Mice are fed autoclavable Agway rodent chow 3500 (Agway,
Granville, Creedmoore, NC, USA). Food, water and bedding are autoclaved. Food
and bedding are autoclaved inside stainless steel cylinders and then transferred

aseptically into isolators. Bottles with tap water are autoclaved and then sterilized
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15 invention herein. Materials and nmethods Ani mals:
Fifty-one germfree BALB/c mice (males and fenal es)
wae®s/1pgschased from Wsconsin University, USACIHED05/000806
are shipped in sterile plastic film 20 shippers.
Fifteen mce are transferred to each of 3 isolators
V(lthsz;meae geig when placgdh inta) )isolatxs. éégéscedgmimdﬁon@ asdwhter ad

A R A -

AStifhls |a€‘é fnhndifddeunides :m:z ﬁ@lrat E/amk&s@%sscl@l I@é&lﬁl teterdture and
Cl ean, Ltd, Madi son, | sol ators are

reatiye hllnzlétlymetqlied%ip]éﬂﬁcetl c acid (FMC Corporati on,
Phi | adel phia, PA, USA) solution containing 0.1%
Naconal (Stepan Co., Rocksport, IL. USA). Five to 6

BiteBaare housed in peracetic acid sterilized
polystyrene cages with stainless steel wire lids. Mce

of t hectieard Q@ﬁ@@rtoéwéesw qu¢ wlentfi¢darsbaaractgieged M ce

8 B B O SR BB 1
nﬁ%@@laﬂﬂR@é&a@%M??meﬁ%ﬁ BBﬂdCBQQ‘}b\gHe %9% dmgt:lﬁ)g%ed for

aut ocl aved i nsi ai nl ess steel cylinders a
18 haah 37 € arebthen repsféroeall tb YOinmtad MBS iatwvased BATC &s 18il dnd

uaiietsth O b e MR B ¥ @éeyﬁ%ﬁ%’g% fibceptages arp spun
3600 JpH?&le% Rinfites irila Viieti Per Rl @&ﬁh gv‘ML NREHAS %deRVALL,

intd isolators. mce rECEIV wat er
Nor\balku@N US@CI the slumma&ant hﬁddsdasdedr@dallr@pélkedwdﬁieﬂywwe with

SIEg e AIASPHatE GO stling (P Shat S Poh tore Brrdasis. Ehe pellet peeh
tgaqggsg{ yls&dga;glt 3dr%i8‘f%{¥%acté‘hﬁhﬁ%/ ﬁ%glagpc? rkes nﬂg&wo\cials

eria I C acCl eria teS ed ar
andigtotedfat €10°@nlticixed aBefoiré afferinpythe bacietie thamied)ehe pureness

npl ecul ar_ bi oI ogy.techni ques. The | actobacilli are
agq canceRfFasipg o It]l'le]_c@lltuﬁqs apF ci‘q%lf«de@gglal/ &h diptiquerE the lactobacilli

AT RSP S o] L8l
anaeeabegie dGasPaB7BBI oCockBydvilts)MDI USAS tefthiathgtdad0oR M

of MRS. After 18 h incubation at 37C the cultures are
spsraiomAnagodenimaid bid.oWVakaliead Bapingstplks, Hagwshire dingland,

G%Z%DF 4 ﬁ%‘?ﬁ’%o%lgtn Félcgche k§aqRV o fg)hg I;]Ibor{)l})qgo%’ezmg\l uterin

e sSupérn ECar
pivdadresh. t Wi ce with

Tests treatments (in this example)

Control.

Strain: Lactobacillus reuteri SD2112, ATCC 55730.
Strain: Lactobacillus 4000

Strain: Lactobacillus 4020

Determination of Lactobacillus colonization

One day after mice are placed into the isolators, fecal samples are taken from
mice in each cage to test for absence of microorganisms. Mice are deprived of water

from 11:00 am to 7:00 pm. After this period of time, 1.2 ml of a lactic acid bacteria
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sterile phosphate buffered saline (PBS) at 3000 rpm
for 10 mn. The pellet of each 15 strain is

wo soosaspended in 30 m of PBS. The cul tures arpcpse®esinnosos

in 1. 2-m cryovials and stupred at -70C until used.

Before offering the bacteria to the mce, the pureness
satrgnsionm seidded iq eh Settleicentaimng 2Qsmbelewatheandeeffer@bio mice.

; ' [ I il ...suspensjons were
et Puigth 2 BPefle . D RSTRIRE L Iht iR ERREDREETo YRGS
comainbatted 101 chigmaef DheuiearSDL1Gas Raike BBisolafR G Q¥ &WId | €,

MD, USA) containi ng anaeraobic 20 generators (Anaero
l@fﬁb@eauﬁ‘m%ﬁtr,alr«m%éhww, in gpdatorEx isReive Hagrphdviilins, 4020

I Jang:GB).: 4f 37C S, ar ecked f

SO, A0 LA Bl O WS AL ECHEh 96
10Pedit/menMicd innisslhios #8 xasive ®hly Wateiqebkitisl).. F&al @inbles (10
Lactobacillus reuteri SD2112, ATCC 55730. Strain:
PERD)fFR imirgcagogoust ingach isplator gisdeken weekipraegdor lactic acid

' ' f G illu ol.oni.zati.on One.da
o] RRARA SnSIHE R g miof QU0 e B horitpisn®
sanples are taken from mce in each cage to test for
,absence of mcroorganisnms. Mce are deprived of water

enalization"twitlvaltmedsehaeslerdlora hi s peri od of tine,

1.2 f | \c..acid bacteria. SUBSTI TUTE SHEET

(RUL E"ﬁgfa’&éf%g‘gﬁﬂlﬁgﬁ‘zw’%t%ﬁgﬁfﬁﬁéyﬁ%é’b‘ée atpy
" Sons peialized" svigCdiReed Sthaadlér h (T 606y Bafihp el

of water and offered to mce. Mce in isolator #2
Selaedley's flora wergtrawghagmfiam Tagoric Euspse fnsi (eraddmavnt DY, USA),

t contains 2.0 x 1010 cfu/m of L. reuteri

TS aFAGHTR efdpdler S et cBoles wiead BT Lo st for
Qs ehtd &l the BROstANE ObiRR]inficd Sl BicecofbRiZe8 SRINESt strains are

Lactobacillus 4020 5 strain. The lactic acid bacteria
deqrisisd 9§ water ueraizht. o Teawedxt dai &0 fasex plletsdioom &13kkmie@recplaced

AR gl ek BBt e SHEPHETI HE e

pECEdiRY is f3116@W6d fdr SUoRbRuti A @ayk ARRBs MR A TLBR n8i3H Rice are
| actic acid bacteria colonization and possible

obtsined phera wWoek during lomheth teicheckdorylteirgh®chagdler flora colonization
aIgr:onv%ntigpatlfization" wth altered schaedler flora
W@e 8%9 Y8 Scol oni zation with test strains
started mce are "conventionalized" with altered

Schaedl er flora. C3H mice bearing altered Schaedler's
Eyalpationger e pur chased from Taconic Farns, |nc.

(Ger lggr%t,_%\\/ylg dayl\lea‘fterU r%%}lbcolonization with test strains, and 30 days after

“conventionalization” five mice from each treatment group are euthanized and the
animals sampled for spleens for T-lymphocytes isolation and cytokine determination.
Preparation of spleen cells: Spleens are removed aseptically and placed in cold
PBS + 0.5% bovine serum albumin (BSA)(Sigma Chemical Co., St Louis, MO,
USA) +0.1% sodium azide (NaN3) (Sigma). A single cell suspension from each
spleen is prepared by perfusing it with 5 ml of RPMI-1640 medium (Sigma) + 0.1
mg/ml of gentamicin (Sigma). The cell suspension is transferred into 15 ml sterile
conical tubes and centrifuged at 2000 rpm for 10 min. in a refrigerated centrifuge.
The supernatant is decanted and red blood cells from each tube lysed by resuspending

the cells in 0.5 ml PBS 1X, then adding 9 ml of distilled water, mixing well, and
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Two mice are placed in each isolator and feces sanpl es
taken imedi ately to test for 15 the presence of the

wo e®b/1sissai n. Control mce and mice col oni zed mét/$E5065800806
strains are deprived of waser overnight. The next day
10 feces pellets fromC31-1 mce are placed in each
fiyatly P‘édl@g qeieklpdi mpo iR T 10X and pnme dvellln Thatsespensinul is

c%tflﬁ[ ag chgogctﬁen t-ﬁg 512p rﬁ’z{tgﬁ?sd &k%ﬁfj r{;s%répeél[dgd ns

consecuti ve rom

mwmﬂlmn@lm eedilin. Ag;aﬂzlpl'&'-tiﬂtﬁe mg@xﬁaﬁhs tRécked under
al tered Schaedl er, fl ora col oni zati on 0 and presence
thsy micgascops and ih partigles qther thas celispre presentethg ayspeasloners filtered

BAALLLMARId oW A cbfiShugEh hALNS THARAII R HRYSCALHSE 5 i

entio |za 1 on Ive

0§ coipletr P MIH] Bamineeiing MWhshddawide, amd ﬂﬂél%r r%ﬁEBéxﬁfédquS ml of
spleens for T-ly thocyt es isolation an cyt oki ne
C@@pbiw%ﬂmo nthe cp apiilEy iisodetermirgsl vetypas bl (Bgmekpaslusion.

T P KRS Gl B
(LQ@' dButid¥P andéoited iPa Ee&f&t%@ﬁbﬁl@eﬁzTH@choﬁ%‘f Q{Eacgell

A single cell suspension fromeach spleen is prepared
swelpm@ﬁ msadmgtthto Wilh16 ebllssm] RRMmE4 RPMEE] 640 ( Si gma)

susp ?::r‘? ﬁ %BHgﬁ Cs Cteﬁé ﬁ%f Cé’ﬁtag&% gﬂegﬁel%n\?f%n gf‘&?‘?t'foé“ tigsyp clsyre
pIa%%G{Plsﬁ&gra%ﬁnFlglﬁécr%%tlﬁE IQQQQH @SWC @fSAéQNi'ﬂ} RPME‘IC 6@96‘ q

refrigerated centrifuge. upernat
cempleteadedinmad th@ﬂssnde r(mmtlﬁaxtzhed)ldné i pesehcbyf inducing agents

SR UL i L B o
T A B OB STy v

indeliVatedl D& 51EI@ 35h® Brdtéin/nAE NORE hugREl ABofalA\EsdeRn t he
supernatant s discarded and the cells resuspended in

c@ntainingdf.0 RAM cells40d Gl eifdheatidaativated /s anmpére (4b5 ntghe

sSus i on checked the m croscope and
PSRRI 8 AP PR et FACE saie Nt BB A ropethans 10 sr puies
Wik InbipRaH 5 COROMERsha] i 4 h A 8720 Wit RBben and for 96
h(v\fltl'do nptedi eT%’MpenWﬂ)s fredithend wels irectotledted; poaled and stored

ot COP bR R D e drvhed by ©rypan bl U‘éd‘(é{“gnl)“e
excl @giome Meﬁuanoh @tto@ﬁ i %BSJP@P%&%@%@% %. .

in 38 1 % trypan bl ue solution
smmatamwh}elﬁluism esifiptha ok @ehgkine T IQO(R&DtSyatehﬂn of

he cel | nS|on is adjusted to 1.0 x 106
M&%‘WB‘?IH Nh? @%ﬁﬁ ollowinghe pigsgdure G@Wm@sndqsirlw thggapufacturer.
are cultured in sterile 96 well flat-bottomtissue

cul ture
Results

Cytokines are immune system proteins that are biological response modifiers.
They coordinate antibody and T cell immune system interactions, and amplify
immune reactivity. Cytokines include monokines synthesized by macrophages and
lymphokines produced by activated T lymphocytes and natural killer (NK) cells.

L. reuteri SD2112 test strain shows a higher (P<0.05) concentration of IL-10
than cells from strain 4000, 4020 or control mice. Also TGF-beta-2 levels are higher
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pl ates (Fi sherbrand, Fisher Scientific, Pittsburgh,

PA, USA) with RPM -1640 conplete nmediumin the
w@bmencasi unsti mul ated) and in presence of i NdRCE/SIL005/000806

agents such as ConcavaliniA (5 g/m), LPS (1 g/m )

from Sal nonel | a_typhi muri um 15 phor bol

fartheph2d { Asteain 3 Thissiramds pebpgsed @ccexdg;g]ﬂo)the p@mmenuqn

0.5 g/m), and heat inactivated L. reuteri (4.5 ny

protein/m) . One hundred pl of cell suspension

cont aonifingatiorDobetitifatival IfSL, Emﬁkoﬂhéttoyl dnd AIGINB&hK-2 reduction in

inactivated L. reuteri (4.5 protel n/m) are added
to e@m@mﬁ_redbblsﬁﬁofimﬂbamhstmmpet itions. The

ceII : t 0/ 2 for |,
75 1 1HHY SRR R AR (Bl st gives S BRRRT e o vivo.
Laetobecillus Forers WECAas BN (av4ilable ftdif The Wehéricad T§pe Culture

col |l ected, pooled and stored at - 70C until used for

Collegikann Manassan VA, WS Adisitertedy Tha tast L eciebasllusSyrainkis gesvn in

e R St R

cEpBfiREEon atMl 000634 Wasked tMibe \Uﬁﬁ?\bh&?hht@%ﬁgreﬁ R&line éPBSI’ PH

procedure recomrended by the manufacturer esu
68) ek rvausperidsd |1¢rfh§r$ém§3b§ffémA;fW€OﬂE$ isghe hdturaf(nfmulated into an

a onse 48L&, h oordi nat e
hc{%lggli?%u %ﬁﬁge\/lrg mrﬁru0 & 1A% ?ﬁ’tﬂ Mactions, and
anpl rIfhys smdgwaaomqacbhh&I;ilabeb@&ﬁiﬂn@s&uﬂvey w&iﬁmmg the
nonoki nes sYntheS|zed by macrophages and

pptynﬁ»ﬂaf ithresslagteddetiscicish bagteriavmaldet 2y Cloymmb’c}ltﬂ&d@adments of

PRABAHES bt el MRS ob BBl et paforee fad e

[ﬁlﬁk&ﬂﬂSl?ﬂ%%ltﬁlrlﬁmlﬁidpﬂi@S%@&) 4020 or control mice.
Al so eta-2 levels are higher SUBSTI TUTE SHEET

( RUL Brezeyntworza0pm 1753 is Py 9590050006806 disdase frere t-he

rPHEMRATR AR rese st og e s P e 2ok O ST 0s o dose
19f0%IFD op?lﬁé%%tduﬁﬂ% Mrohive @R de [RRUEhd RRtorof 51#?%9

breast m cell's of Lactobacillus strains 5 T
disgasapas cem&mqudw atth@ph@neenwhewtbeansxpamcgi albesgyt fegearch

d ||
SR8 a 6 % ATt Tl A A ol Jandiegs petween
tHeQxb&rh bRl anlERSE& from, Yom %ryﬁ)otlfié sin 2@6}9 test

Lactobacillus strain is grown i'n rot (Di fco),
and ﬁ?amphsmcedzvaj;msmgedtbyssoﬁwmgeﬂﬂtthahseglrt:mlds of iaesstudyy
ntrif atl on at 1000 x g . Wwashed twice with
PORBE A B st Palterh Jmeinet ipdBemo L 10 6. 8) and
~re-suspended in the sane buffer. After this is the
culture formulated into an
Methods

The present study includes colostrum, obtained within the first 3 days after
delivery, and mature milk, obtained at one month after delivery, from 109 of the
mothers. The milk samples were collected by using a manual breast pump into sterile
plastic tubes and stored at -70°C until analysis.

After thawing, the milk samples were centrifuged to remove fat and cellular
compartments (Bottcher, 2000). The remaining whey was analyzed immediately
regarding the content of IL-10 and the rest of the whey was stored in aliquots at -70°C
and later analyzed for TNF-a, IL4, TGF-beta-1, TGF-beta-2, soluble CD14 (sCD14),
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oi | -drop product, follow ng the nethods in exanple 3
bel ow. This study is a double blind, placebo

weonsnoisbed survey confirmng the potential obCL/&€005/000806
selected lactic acid bactensa in allergy, conducted at
the departnents of Paediatrics at the county
t‘i’fé’sly&At agcsetery Igér{kléﬁi) ABd sodium|aad pawssiemr kopi ng and t he

15 U
rer HETRRS A TS BLL S, i bl Bl DOy P DGT R
an&ly&d Wil E’(ﬂmnéﬁﬁfal BLIOA Kiith YR &ECSYsvend; AGiYABE) UK)J §ccord1ng to

reuteri SD2112, ATCC 55730, daily dose 1x108
}ﬁﬂ RARHACtHISE 5 ﬁ@cwrﬁamn%b«@nm@ﬁﬂe&hﬁa- rrm;i ﬁG‘s“mtafz

b | eph :
s Bt P e R e B o BT By 2D P et
emrmea{BottcB&ZZ(foemhbe@vewaLl 1CAN - b wdrB ﬁet%ﬁhﬁled e
equal |y random zed between the experinental and

comaeapd Bl reagent Witn(CIB/ PdRpir reageApset, AR6@Rlam, the

d.b | | L1 ,
NP5 0 DTG L B v SEcn
S e O 8 L D

f@TILeerande’fliﬁpg’mLfoaﬁNIhuture m | k, obtained at one
nont not her s

f del i f 109 f h .
mi | k th%‘rﬁﬂer andaled iif pralvzsd with ﬁ’sﬁtﬁ’gg%d%mféwaﬂ% &Rgticher
20687P Thei Q& tifhik b?det&!ti%ﬁt Wh .*)P?ﬁg/nﬁpﬁ)r%toﬁ{ %ga L SPJ%% and

unti |l anal ysi s. After t aw n
puessurn éﬂteiﬂ \fve:rg mtal;ured entbe €lihivhl @henicey Deba}tment at Linkoping
art Bottcher The remainin was

Ucélhvg Fording o Sia@éégfla?lﬁgleﬁ Ken é%lﬁ&t@fﬁte?qﬁrode_s) 18erum

A I .
I@“‘*Vmg"n%ﬁ?*ae% 3 o Ep R HpchS et thied iRt g PRbipacie
CRESsena™ZPhadnkopf® PHahbacid Diabitiy, UspdBal SwkHdn) SHEET
(RULE 26) WD 2005/117532 PCT/ SE2005/ 000806 15 tot al
| gA, secretory IgA (slgA) and sodi um and potassi um
Sth 'éa of TGF-beta-1, TG--beta-2 and sCD14
4) were analyzed with conmercial ELISA

kl t STbeF\’&Eb Stgllfhé ety gAhipngaaalculdidd REGHIMEIS0Y pdwverltbdetect a
%f acturer's reconnmendations. The anal yses of
fseange 1 dinacat apanyestations in e rle r¢idert gravipormaesd veith dhe

p%ée?’?’fw it R Eh el Bh Ao g R RS e
nmﬁ&staimh@nﬁmltb@@ ¥ dcBem# OCOWRY @il allleakild0Shof @agebibctkid the

(CLB Peli Pair reagent set, Ansterdam the
plresbrarpunang)can be ardiiced by balf Hethe guprumeantal gerups Subjects needed

WereQ}los%BJects lea“? cg&\ﬁ% ekflilmatted %r grgﬁ;? grtld {4 dropout frequency was

assumed to be 25%. A randomization list was performed by an extrinsic company
and stratified per centre in block size of four. Total number of subjects needed to
enroll based on the calculation above, including the expected dropout frequency and

block size, were estimated to be 116 women and their offspring per group.

Ethical considerations

According to the Helsinki Declaration on medical research with human
subjects, the participants received a written information and signed an informed

consent. The L. reuteri SD2112 test strain in oil was regarded as a well documented
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was 62.5 pg/nL for TGF-beta-1 and TG beta-2, 250

pg/ mL for sCD14, 2.3 pg/nL 10 for IL-10 and 7.8 pg/nL
wo 200s/INssa. Total | gA and sl gA were anal yzed wdtsEIobsio0soe

as described earlier (Bottabher 2002). The lower limt

of detection, was 31.2 ng/nL for both assays. Sodi um

agfl g safsgyedust fpmnbpiyehildrapeand adulis and gonsequendy @ was noalkeen as an

i j i iversity Hospital
oL b Ritidin SEAE0H Kibaw rh AR Bl oHrGE D L TO°P
el ectThedesly préseduds hithldifferegmedts wee AsdRBE ks &inor problem

i nhal ant al | ergens were anal yzed with Uni Cap(r)
resEt A Hiefactthgd agyeat o ithis isk Pppylptien waeldalevelop allergy

j ' I { at,i stical, anal ysis
AR BNAT shi ey ARE s Geor N B ST OBEY B 3mhitga by e
Eglival Remiyw Boardet eetUriversily Hostitatlof Liakepige i n clinical
mani festations in the L. reuteri group conpared with

the placebo group. The calculation is based on the
rRsgynption that clinical manifestations of allergy or
“eczema occurs in at |least 40% of the subjects in the

pl acébthegualypwaesariined B dTRAUGEBreRN I WhédpreB®int women had
experimental group. Subjects needed were 91 Subjects
Legigpacibuy rguise’ ssias %laib@ rally 4 wseks priat te Heliverppout

freq uned. tqQ, be 25% A random zation

i st %&g@/ Ay 6’? ?rfélggg%m%aﬁmggm thosgrg uBSoWﬁrngnH]aJn gfthe numbers
of veéltsi hedCn@Bers aathiy infakRloPeie stidBredudt Wl not!@Fed between
nunber of subjects needed to enroll based on the
thedwearensors fabexadysiyapkasticeding heonexpenth ddiscominoations in the

TR s PR ST 5 e
(srRenFitsen@tusnsritd rlemld) Pﬁfetrr]&cta@%eﬂéesle&i B&We%ﬁ% M8t As.

on nedi cal research v uman subj ects,
par t itihgdntexarétest siwath growp ithet aytokiimef mofiketin oire raabt siitkneas

g L L O g
T H i i
(BT VT el AL o ARSI

plageboagtoin &, 7 8pgimE dhdéalizdth; p= Di04talleanvhikeedecamsain the level
LGa roblemto e regnant wo and_their .

of TOETRIE I SRS tdea] SDEL R HoR B seeh BT F rigtieias slnificantly

100RK & B IO rHREN g% Hi hrefoar I\RY G

Ot hat a gr gat pgopgﬁ??glﬁﬁggp?g@g moszkse%gg I‘gt ?%ﬂﬁ%@& 17

-28€0B Itlgm ialtheeplggeboRralips pas@ 020 d hadeletsgef thd bthegpyarameters were

.sc%een' n%ésrocedures. The protocol was approved by the
ST B¢ REG PEIPBoar d at the University Hospital of

Li nkBRIaSMilIREBHIneS 4 weeks after delivery and discontinuation of the daily

intake of probiotics, showed no difference compare to the placebo group.

Example 3 Manufacturing of products containing selected strain

In this example, a product called “Reuteri Drops” is manufactured. The
product is an oil-based formulation containing L. reuteri SD2112 made for good
stability and shelf life. The unique feature of production process is a drying step of
the oil to remove most of the water in the oil.

The oil used in the invention herein is a pure edible vegetable oil, preferably
sunflower oil. Although an oil such as a pure sunflower oil would not be expected to
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In the study, we exam ned the effect on breast mlk
when pregnant wonmen had 10 Lactobacillus reuteri

wobdodiniyssP2112 orally 4 weeks prior to deliveryer/9E905/000806

mat ernal profiles conparing7the two groups were
simlar. The nunbers of weeks when nothers had daily
CPRHaHLERY gFaterhan wnaxagcted @fé@fépf thgipoagstingistér ef dyevbeoil by

Lo for | usi ve
e e L P e A
foranilitiodf T@Rforeethe oH&iséti  the useftidysHolldee & oif Rom which it is
neonatal ward, 15 (one of the exclusion criteria). No

passible ieremaye e watse ehlthmaighdtras previously knowpthat thierstabhiléty of

S BRSO BBt L AR R, e
kaswh té aifyl ANIRtOVacuant fokiheStabliAtidbmoLatesidiym  (medi an
6.61 pg/nL [range 1.15 -150]), than in sanples from

the nothers in the placebo group (4.78 pg/nL [1.15

- ) = O 046. I\/leanvvhl I e decrease. in the |evel
D (lf_fp 1)0 acturi e“(Fhaﬁﬁe .hl. %-{ﬁq WaS

n&@efactuf hﬁfe@sg N&®n fi G mfllcfméw
maaf grul ﬁg?oup ln'édl an 67% 3 t sofio‘ﬁ@’_@gcsﬂoﬂlisgliaf%ﬂrg%egsthat

npg/hws?ctzmhe/mvemod}efemrﬁdmwn the pl acebo group; p =
0.020. The levels of the other paraneters were
simlar in the two groups. Breast nilk obtained 4

MiRRlsof ddr€diesle! i very and di scontinuation of the daily
25 intake of probiotics, showed no difference conpare

05 RSP LR SR SR L B,

Kprshaima Swedén)ead siefldvedriolfRkambR, ARBIAREHSRchns [ W8h
?r oduct. is an ail-based fornul ati on containing L.
i le%ndéw SE2b12shiE, MP, Gebet) 80a Bolabmixingymashihedtaek fAlfred

[ t ure. of ction process is a
ryZ:3 '%‘%p %é%a%o(gl%{{hgﬂ%gfn ng%%e%ﬂ of the water in
2t hHoﬁllogenlﬂ_dﬂ@nONth@ﬁﬁﬂ'n]b Bnd NiSpdxVSERIPURD, PRV S AN CbRoro) are
pure edi bl e vegetab oil, preferably “sunfl ower ol

c%un@ﬁé@:ghthaaﬁo@ mixex end the naixpuue & hourieknined. oi | woul d not
T1.T SHEE LE 2
3 208 S a2 B G 6%5@9@3 APyt Rl tank,

forn 2 hagxpect ed effect of the processing step of drying
the oil by placing it under vacuumis a significantly
| ndfdiag édctgb@mtlw neyrept. Atost PRég obdued bil minturdis moved to a 50

T, O 2 B4R by B8 A B e o
Lt hewul@t 8ded WHEIAOKEN dependBy O SN %ﬁhﬁ/t YRR if I't‘l?é oghﬁut one

Stabl|ltér0f 5 such cultures is closely correlat
exgimpie wanbl baty add 03 ke of helturohavingtlOOTCFU tpeng inadded. It is

mrxggwg t0 d{llyhomogegglgser vacuum for the stabilization of

5 Mixing. The premix with L. reuteri is brought back to the Bolz mixer.
6 Discharging. The suspension is discharged to a 200 liter glass vessel, and covered

with nitrogen. The suspension is held in the vessel until filling in bottles.

While certain representative embodiments have been set forth herein, those
skilled in the art will readily appreciate that modifications can be made without

departing from the spirit or scope of the invention.
SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

Description of the manufacturing process. A flow chart
of the preferred manufacturing process is shown in

wdb@snersiz Details of one such possi bl e processct/§@d005/000806

10 may be used in the invengion herein follow M xing
g; iggredients. 1 Mx the nmediumchain triglyceride
l e, Akoned R, (Karlshams AB, 15 Karsham

Sweden) and sunflower oil (for exanple, Akosun,
Karl shamms) with silicondi oxide, Cab-o-sil MSP, MP,
Vi ¢laintedas:Bol z mi xi ng machi ne/tank (Al fred BOLZ
Appar at ebau GrbH, Wangen i m Al |l gau, Gernmany) 2
Honogeni zation. A Sine punp and di spax (Sine Punp,

\ I he Bol m xer and

{ hacdiod £ <O BLE. oS ERARGHS Srdf SRRy friPr iac itan
fam m*tpmaixeng thedvareah’ smtd:esﬁ ik foBateditRyay dhaby) colipriBdkZelecting a
t ank, 1é# gwrs 4 Addln% Lact obaci |l us reuteri.
SEHB O Logf Ozlfgf adminjsiratiangtyyhich Lagighaséllus straingms been

e I

QL3P IO RIS Al MEP s Cincl &N BF TGP fnpreast mite
“Msﬂddmmuhdfdawymdependlng on the amount wanted in the
oi |, but one 25 exanple would be to add 0.2 kg. of
cul ture having 101! CFU per g) is added. It is m xed

S 5.M xi The prenmix with. L.
22 Bl od Ut e D DR O B gy B B
chinprisiag gdristeriieg t6 tisPROmbP BellsSofdh SRR A8 biPerthl g@ﬁn selected
Ilterﬁglass vessel, and covered wth nitrogen.
pdAf¢lainhd| d i n the vessel until filling |n
bottles 30 Wil e certain representative enbodi nents
have been set forth herein, those skilled in the art

3w Inheth@B6f ihateaiy BC1 @inea Wb BBeaH GAk b0 s&ﬁél thFe Aqade
W thout departing fromthe spirit or scope of the

quW@atlw@%ﬁ of JUUHS eI IT EOBpIEENE (R0INEIEBIE tWhe2@0BAL 24 B3 the
806 , 18,.T | d
ol B AR pelePa oY e e SBE BRI G bactertal

straln for adm ni stration to a woman for inproving

the wonan's breast mlk for feeding to a baby,
4chiepnethphgl dained;wirgeia theseallaiof thefladtmctcablecidrialistrain e

oo B T Mt oS he B ST S o er case the |

| evel of TGF-beta-2 in breast mlk

5. The method of claim 3, wherein the cells of the lactic acid bacterial strain are

administered to the woman after the birth of a child.

6. A product containing cells of a lactic acid bacterial strain selected by the method of

claim 1.

7. The product of claim 6, further comprising an edible vegetable oil.

8. The product of claim 7, wherein the edible vegetable oil is sunflower oil.

9. The product of claim 8, wherein the oil is prepared by a vacuum drying step.
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when adm nistered to wonen. 10 2. A method of
increasing anti-inflamatory activity in a wonman's
wope®asi7sed | k, conprising administering to thepawsE05/000806
cells of the lactic acid bagterial strain selected by
the method of claim1. 15 3. A nethod of increasing
IL-10 in a woman's breast mlk at the sane tine as
| onering | evel s of TG--beta-2, conprising
18d A eillspreduion gnabding liecreasedisurviohl of dfednieroblah ctlivres Gil@drein
acterial strain selected by the thod of claim1. 4.
t %roﬁ%(ftﬂ%ﬂreB‘l‘re@ Irgﬁiaﬁ?%‘}u“%\ﬂ’é?’é fieR ?ﬁﬁegfﬁ s of the lactic
acid bacterial strain are 20 adm nistered to the
woman before the birth of a child. 5. The nethod of
claim3, wherein the cells of the lactic acid
bacterial strain are admnistered to the woman after
the birth of a child. 25 6. A product containing cells
of a lactic acid bacterial strain selected by the
method of <claim1. 7. The product of claim®6, further
conprising an edi ble vegetable oil. 30 8 The product
of claim7, wherein the edible vegetable oil is
sunflower oil. 9. The product of claim8, wherein the
oil is prepared by a vacuumdrying step. SUBSTI TUTE
SHEET (RULE 26) WO 2005/117532 PCT/ SE2005/ 000806 19
10. An oil product enabling increased survival of
dried mcrobial cultures, wherein the product is
prepared by a vacuumdrying step of the oil. 5
SUBSTI TUTE SHEET ( RULE 26)
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