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METHOD FOR | MPROVED BREAST M LK FEEDI NG TO REDUCE THE
Rl SK OF ALLERGY BACKGROUND OF THE | NVENTI ON Fi el d of
\V@h@ﬁhnment|on This invention relates to sel ecPCYBERNS000806

use of lactic acid bacterial for inproved breast mlk

for feeding to babies. Description of the Related Art

The hygi ene hypothesis of allergic disease suggests

t hat environnmental changes in the industrialized world
have |l ed to reduced microbial contact at an early age

and thus resulted in the growi ng epidemc of allergic

di MEPHOD FORIVEPIROVEDCBREAST MILK BEEDING TO REDUCE
rhinoconjunctiviti SHRRASRSOP ML g;‘such

envi ronnment al change that has been scussed i s our
changed ingestion of natural mcrobes of various kinds
due to inproved hygi ene, standard of |iving, eating
habits etc. This has led to shifts in the conposition
BefCIOGROWEYDrCH THEIINVMENBIOQN our nal of Al l ergy and
Cinical Imunol ogy, 2001; 108: 516-520) and al so
changes in the conposition of the breast mlk of a

er. Such changes have been connected to
E#%%&g%%Q%F%%%Q of allergies of various kinds. It has
al so Thisenvergpontleds tcheedectinf amd gsetdfdactiaraeidthaetekiaf@rimproved
addlth?S to Iargqa{) famlies have a reduced risk of
brgastapill ferdesding,loigabies ) i ngs that were born early (the
first of the brood). This can inply that the breast
mlk of a nother "inproves"” w th increasing nunber of
Desatmsneif e Réaamrtm | k contains a variety of

conmpgnents i nportant in the jnmune s m such as
macr dpRayesne ”mea@os Blretcliscare sigess | G pnmental

c! %n%%? [ ¥fie i 5&1@11?\4{ A EwbilPHIRed & @H@eﬁ%w%@él BSttact at an eagly

ction an nmation 1 n the gastrointestinal
ageafl thas axyltddiache gxfovmﬁ@epnﬂdrﬂne fof dllﬂgfcsmeasmgsuch as atopic
addi tion, the presence. of ot ot ent.i al
e 5 'elﬁesamratnpgfgﬁ%%wsar(dea a. %B’WP%‘;( Avitbnmental change that

o BRI 6 L) O SRR LR B
t@inprevdd igpidnegainidard vf living, leetilg ktbita et Thisihlas ted toshifts in the

gt eSS SR i
2P PGB BB L bl Loy oy

latdt@p@h@Ber. 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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Thus, it is known that breast mlk contains a series
of cytokines and chenokines that potentially could
wa@idosei7ssthe devel opnent of allergy in the infatT/SE205/000806
has previously been reported that conmponents that
nodul ate al | erg| c .reactions, such as cytokines,
of ek mikre ths Phuziplegichasivef thefursnt rgpammerdagis by ipgdiatric

oFfes oy IBGLAE S HB9E0 1380 LR A0 RIS A by

htgmsydfgx@ergﬂegher benef| cial or disadvantageous to the
breast-fed infant. is also known that cyt oki nes
del i &pgdt isjnewa thst ééﬁ‘@ﬁt milk gordging a sergs of Kutpkinghand

D

hedibreVioGsly Beén @bommaarowtmem katiRidalaye ailesgaas@caéﬁse §uch
weani ng, presumably being saved until weaning by the

as eviplsines, chemelnes; ped adhesiRn gollqoplaseate mretyétlam(lk@t Kaxkanis

Qg?s\ﬁf\}%csfatpas a%“edagliﬂcleptlogﬁe b9 1990, A0 0 Gopiggsore" @

cRéRfaRdsycorl B &itheY batRScialort dlblviigcdg td the Dredst-fed @hidnt.
fromthe breast mlk allows the IL-10 to reach the G

tr actt iaakgo koo wn that cytpkinasidel weredryfthe beghst milk of animals have
i nf | ammat or

f J . :
A SETTe cBroiad S Edne by b e GHRRe s Ryl
hBRbYdsS TErab&al 1 fidbobl odGhide diadfeniiepheaaSalahREREy Wisédle
aspects of inmmune regul ation including cytokine

afierodeapinigo presmnebly bepgsavagfungih wearing by theetsanster of maternal milk

ffe f
A R S TR TR (O
béaisArvivesiPhssapOall B GHNS TR AN, OM.- B prob &EEB RiuRves in this
grovvthfactor beta 1 (TGF-beta-1) and T beta-2 in

way @ad thusidekvery firomhihe breastdoitk zkb@ws thiedL di0yto irgach theeat frant and

.t h f. t f d a dail
Pblspr bRt~ B DI FERIRUF ARG o ther bl Acebo (n
= A0FurtBQOHARLEIYS &inal= (ﬂl@)ds 2@01 @2936‘@1%1)(1@p0ﬂéh%at long-

The DHA increase in ml | asma was proportional
chain golytinsayurBied fatfhasids hmts bml assicmtubwsth |a§peb§tcxﬂemmum | k
St at ys and -beta-1 and TGE-beta-2 | evel s
refisPdheliBe ke arodgiot ﬂspwoawﬁh Sr#t@ymttswvestlgate
tHYAFRE Bematthifal §iERky ﬁﬁatple%bn'ta‘iloh Rath tuha Bil) xllchrlﬂ‘d%cosahexaenow
anti-inflammatory effects in the G tract of the
acidf(BhEA), dintle dogcaptmtiorn of trarséorimirigagrowth f;ucwabtstarh ([TIGFI -eta-1)

A I G R AT e N

oPté% ﬁ‘ﬁﬁfs cbﬁsmw&q@%hﬂ%ﬁeﬁﬂ &Q@O@ et oiPERRARInk '31tBé}eplacebo
gut early in life. Fart ani mal data points-to

(n = 40), 300 mg DHA (n = 40), or 600 mg DHA (n = 40). The DHA increase in milk

and plasma was proportional to dietary DHA. There was no relationship between milk

DHA status and TGF-beta-1 and TGF-beta-2 levels.

IL-10 is a well-documented and 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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t he possible benefits for the offspring of 1L-10 in

the mlk. An Australian groupl ooked at an ani mal nodel
wontves/e17ssee al l ergy to ticks was investigated. PAN/SENNG/000806

whi ch were negative to a skin prick test (SPT) for

ticks had IL-10 and IL-4 production, with the IL-10

lopks ehamepimabmpgde vhere @Pgﬁ@rgwé%gélﬁs\&s igyestigated. opimalsswhich

V\%Eé) M\%gggvg %Jﬁr? h’a%'[l% t’egtgﬁﬁbs'? f(ﬂl_tfiﬁg gécPILrSg ) uc&e/ 121 % Hg)duﬁtlon with

thvesls - T(Dddrh.pdnﬂgmhe W allerpic fEbptﬁqsé)gﬁdeBéarﬁﬁials| s‘hWrigil(ﬁdllirgy
the all erg% prevail ed. Thus |L-10 danpens th
Iy theeallgrgic ST ¢va guigemane) anigrals, EIYaIM wag/prsfiwérwd there was no

I'ﬁéb%r %cﬂ el:h%@'fg@(vaf E@Jgggxtengnfl ra‘rllllg ?Ffrg@eplgd q}%\’é’tlﬂ 10

dhgEey the yllery-MeiucingsefRotd o€ BF mﬂiCthal)dpref/@{t alB¥@ideeclopment.
platelets that yield mlligramanmunts of TG beta/

ki | a@Famta—ir@rmwa@mrn%@wth Fagtenfivg!pmsa wﬂ élogv@nmtyd grgmvth

LRt Y e R T Ty

alfoNBR ofTIGF-BtH/kile ?f&n@l”[flfé fadimsanﬁafstlwfomw(sed bél§w) can also be
synt hesi zed al so Tor exanp by macrophages (TG bet a-

isplgted frympiﬁb@ytssseS((m@rogrémaTGﬁ/kg) anglrig Bmmélnr%don@eantb/ in spleen

obd e Py Fubien SR bIST SROBE PR oo T &g dynu 0SS o
egﬁﬂeglelb?sﬁ@mlﬁgéé T dFl6dta6! l@n%hbeytése(qm@a-q 8l éxﬁiothehal cells

. Dependi ng upon the cell e an
(EGﬁcheta bhskerattmeCEeﬁzﬂéiﬁ -betagf), gramuloss eells éﬁGEéveiena kced

oSl T ke ) SisPihsiones (il kTERGElS LIt IR ror-

et yators of |ynphocytes, vitamn D3 , and ILI. The
synthesis of TG--beta can be inhibited by EG:, FG-
(Fi kibezmhémg u@mmerceﬂamecﬁn)i corldaliaanmthmmepn oblcFtheta can be

R L R TR el
(Eﬁklérxﬁ@lGrQ\%tH Fﬁé@dr% NGF 'd&tl%yﬁ%fh@%}io@ﬁes VehnieD3 | and IL1.

exists in at |east five i sof orns, known as TG-- bet a-
The sTiGRedixeefaF GF-be@ah dt anl@bitefidy- Efélf 2GE (Fiigeblaet Grosyth Factor),
not, rel at ed

t hat h Th j
Saehsaee shlch e T B S G orog o T Oh-beeelso
1M&ﬁ5eso(fle d rggld?ﬁfffif%r&vn g ah@ s ml?' bé nﬁﬁﬁ’ca‘ﬁ[ fVRb&

formand 1s found al nost™ ubi quitously while the other
healofgo T -teedxtp ireatdeast fime ofomme, Knomintasd Gpbetarlu Ghtbeta-2,

n iI,ssu 0 isolated fro i fferent .
CCHCK M ST MU R T
a§ﬁ% Bed &qﬂés'etléo‘f&n%rﬂﬁﬂlﬁl eabgies oﬁﬁleRﬁdé}%@WO Settet.

human, porcine, siman and bovine TGF-beta- 1 are
TiGRehéta-dab t}E:rpie‘dalérft dornf argints foimidradmdGablymitausly wihile ghe other
si_ngl e am no ag

isoforms are expressed 1n a more limited spectrum of cells and tissues. Isoforms
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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position. Human and chicken TG--beta- 1 are al so
identical. It has further been reported that nenbers

wmboosherssr ansf orming grow h factor beta (TG be¢BYE2005/000806

famly are pI eiotropic cytokines with key roles in
ti ssue norph oge esis and growh (Il ngman W/ , Bi oessays

ag@@‘Q}F@qta-Q@r agt in amopy taa_rqproch(gnyg @gs&lﬁgmre development
a%[cg: cyql 18 rem V\%e%fn gg@:ﬂ%ﬁﬂ#ektnna% léfe?g(lértg trﬁlgll\ése for TGF-

be@MHab O been ideTRE-A gbxadd a'ihﬂ@e@ﬂldhﬁy sbx B%an B@Veﬂﬂ;ﬁméﬂt rol es
for TGFbeta have been identified in gonad and

SB‘W@WWI%W Wﬁ@%fmv‘@l’ G@ﬁ%‘ﬁ?regﬁbéﬁlﬂrﬁf pgaramsy sanyo
ﬁ@{ﬁa ion %%?gtalgeg{%al dem%x% egul ation of pregnancy,

FOR and placent al  devel opnment . Raut ava

et. Rlautaw et UnTahrnal oﬁ%diaaﬁcr Gastffiter6H) A1daN@eyioand:378—
Nutrition 38:378- 388, April 2004, states that

38&ApE 2002, wates that TGF ah@@e%anct B.-1Qppierote fupction in a synergistic

ner gi.s on W et a- voring the
Eb%‘ }?ikr;’%él?e%q Elﬁblonl%i}ﬁ Ifrogu(ik%@n ﬁﬁl‘{](fl anmat i on of the
br eagfiastifiats dnSinQhthiatichaf e bedakizfisk DYt EOIRINGHRd 3hd
erythema and sonetines fever, and is related to

tendermges andzerythems argd sensetimesgfeverandtis giateq torEGF data-dfDuring

bl Ty Can S BRE R Rl bt pféﬁfﬁﬁaesowcess s
as&Jnhﬁameang dnNhérBiaBh %dimﬁnﬁhﬂhmmmqu egmsc ahd mw@&?

breast milk. Mastitis is usually unilateral
1mng1hebglcahme@iemm| tgedshmilkeMpaititsstis sanally alhllate@ksmdﬂhe highest
astfeedi n trialized countri.es
ARG R AP b ruR B L T e o o EGRAF G0 oumiies
n%ﬁﬁ’é Ristgénerafly BEdnSonSides@ ABRoKIER ofidve ot Bi8RY, 94 af¥cted

m dw ves and hurse practitioners. Mastitis appears to
“tmmammr@ oft@mmrued bramidyviees anqlsiuysdqnaqtmwecr,s Mestltwrappgars to be

t udi t udi t.hat . haye e t
e hn RGOS Rpihad. i e e tininal R Bhave

fé}m%@édsla&ﬁtlﬁézﬁoﬂﬂ@ﬂvm\@é KA AaYd, 3hd ﬁ%@ﬂ&e@emww "!@ﬁ{als of
2000; 91 8 suggest that 20- 33% of women nay

tlbelNew dfrk Kicadanay d)fyScacpmas Nuvenmhett 200001 87156- Giﬂlﬁh@estdhat 20-
tn worren Wit h. sub-clini cal stitis | .
3P TAh BB RS R Uy Gpeatp ek s o e of Pigigting
wWoRF Wit s@ﬁﬁﬂuédl Hﬁ@@tlé’\lstlﬁl@dl@riﬁéreﬁ%%n greater.

i mrunodef i ci ency virus in breast mlk and
hi ghevlsa maititsfhasodchetty b@ndimkecﬁmth@ughm behaninmhudidé¢ficiency

oS () dodehn e R GGH Bither fek ohneotner Breddirapmiesign of

HIVTBR TR IRT KGhinada Vit £ UBataNE@E R0 VIR Ris ahd-  HUM
Lact”. 15(4):” 301-306).

immunolog1ca1 factors in breast milk of human immunodeficiency virus-infected
women. J. Hum. Lact. 15(4): 301-306).

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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TGF-beta-2 in breast mlk is nostly fromepithelial
origin even if it is synthesized by many other cells,

w0 pmbuadisey B- and T-cells. Therefore i ncreasedpdByEl005600806
TGF-beta-2 could be a nediator of or an effect of a
sub-clinical breast inf]lammtion. The ratio of sodi um
dispapesyriag sxelusive bispstfeqding and nragete spaeifis g4 pragucdon ig

known predictor of infection and
h@ﬁﬁgéwﬁg%%al breast inflammation. Al so, Kallionak

et . BlirthdrNvatiolk leagyns@fithe baayloTdlumatOAY EMer mAd@dak)are
125 1-7, has suggested that TG--beta in col ostrum may
inhabivechby maey didleesns ppasiss obbacienae inpleding @ aymben ofidifferent

sgeﬁgegufiﬁgtogacﬁﬁi} §u%ﬁ%'agkjgrézg[}1§n§’ Eﬁlg?%(gerﬁ&&g{ﬁ tbglg hgsAt giving

on 1 uman Su

syRE@btiObheatial e Watibudkiny) Bowadhyd b8 knBRAMEbS dReRe and
I nhabited by many different species of bacteria,

deproldertiupgn 4h rstrgin ofibpeterianPDifigsentilegticgid bacteria strains, for

Lact.obaci | ] us cter. ny tigoes coexi st with
v hetrel; SPALTE RS SEER b pl R B hlfug¥f fieesed
by }d WdterighnaiShe payovRAAKStiR] SactloTMmbMeR TheidRNiH & a8 et al,

dependent upon the actual strain of bacteria.

ADMIS &), d 7641481 (20040 sebvrsibaeingestest . aeweri STBY 18 xampifect the
L. [ 112, .h I fi [ ith
st o X Lher Sl eSSBSt AABE bR i PR such

oBR$VAtRnk RARSA§d Wden infzal6 tin Bthet MEmIRAIRR Specidi@ndat@dnd Mdicating
Val eur et al, AEM 70, 1176-1181 (2004 ) shows that

thinges bea fundaneantad signgbisystenaretwédnegit flokreariddwet. §infthe so-
cified o dineo plebn il a0k Bt saliiveludanried
ugihe ey mPRIIFRdrsalk. SRECdyBSs ﬁﬁ@hé%é@&hitwéﬁ&%iiﬂtﬁ ogpiégnﬁyct.

e a fundanental signaling system between g ora
AatigerepscifioB acllhare slonaictivatedaftarrvehichathen migtatenfkgm the GI tract

SRR T AT S oAb bt e o
sHAANER mBARRA Qaﬁ&.eTlﬁelpE)Ed?@ésidﬂrﬂf@f)ecﬁﬁ@mgecﬁfﬁf@ﬁ g;ese cells is

Anti‘gen-specific B-cells are then activated aft
tholmgbttotdireyt theig adhiesiohrto thesétissGs. t Oaestingld mhmimagyghand these
.the circulation to other nmucosal nenpranes i.n the body
g B0 PR EPCessth R yPegha e oF publines

. §hi b ORUhESntEfd-hABRRNCRAN Basl
PPy iR Qe TG R o B AR AT s e
dénonstiated inehergamertipn gf savdstottyHg4 én breastrmailk edd is highdnlikely to

direct other pr oceszﬁes to determ ne the | evels of

apRly § FYREING PEYERRP dtally. This type of signaling via
the ?ﬂ'ﬁa‘é‘%gﬂi@?mrs‘(%%és&'ﬂ athRe &l PAEARNSIEALEH 355@421@7,

generation of secretory IgAin breast mlk and is
2003)that the Kedeyvetl assopiakigng etwyernokitrivonl endipflanmasdry dactors in
breast milk shows that it may be possible 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)



15

20

25

30

It has earlier been suggested (Laiho et al, Pediatric
Research 53: 642-647, 2003) that the observed

W@3®eai BBl ons between nutritional and infl ammapOr/gE2005/000806

factors in breast mlk shows that it nmay be possible
to influence the i munol gﬁglc properties of breast mlk

disgasgi éﬂ«awver,n%irr\?éﬁt- reparted in Mecrossaad Inﬁrﬁ@ns Yebureg dpsue

SRR R Bl LB LRG0, B o
aﬁ\m%dﬁ drd @@ ewidtinanl tntigen-spbéfic fianidebut hm}a@es@@ﬁaﬂﬁ{t%ﬁﬁd

y at low |l evels and frg&ency naturally in breast
nnmpkcxﬁwf@shlmtwﬁm@aaéﬁbﬁst NEPRraTEom Bthen \memnmur@qrgh@fed

di sease or.,n It wa u at protect om
oS nd B faat Ty RRESOF B10raf B 5 B53d el
it RS h&BALprbedssebEhathed ﬁot%uﬂiilﬂn‘luhe irQnatéHéd t hat

particularly breast m |k TGF-beta-2 lay a key
r ol e Diffelgnt ilius sp¢¢@e5pm@blémg| l@wt@faczl us reuteri, have been

H. t ed
R s e e OR ric TR o, Tisal e Spuly i HpriiradiDinghine
heR@ds, Witaes I beBStidlRbroRBGAER. 180MbhatiBLY relitdislode of the

generat ed by oral antlg):n are triggered in an
natutdllyescepiagiifhabitputs hf gbﬁe‘]toustg%imabtsact iofiagimals, and is routinely

t fic fash t and
£ BB ARt Carsh e im g Phe e BT hrrhS Rk Ribmouth
o@heamlﬁ? ahﬁ‘x'ieﬂ@tm&ﬁcﬁﬁg‘ hurhBMS It Fk&8alto h&’\l'e%ﬁ%&er‘fﬁ Rctpfty. See.
used o treat inf annatory processes that are not

fenexainpte, bieS i Ratena Nos €5,419,6 785,458, 81%6666@63 13,88, BBewides,

Lact obacj | l.us reuteri, have heen psed .i o]
Aol ot Gy P S P SRRy PR
pRREAR | of glyRE1H dh&GpBUIRNRe atMrhilrobial Sulishcb RRGHA 9& ﬁ:luterm (B-
m croor ganl sns. Lactobacillus reuteri is one of
hw&bny—@tdwo@(bdﬂhyd&)ng i nhabi tants of the
gashr oi nte |nal tract ,.of a t| nel

Do el bt et £ Risi® bR i g bS ufed b mett and
E‘Iaerl@?les daasts ;fGr! fér @Mnﬂ@ edthefolRAhL Bite bt %p}l)hcatlons

humans. Known to have anti bacterl a
bamemtwqu EBSé239088 rby@t&diq':rl e alteSardAgtnemt reddosbinant489in6, A8 O

5, 534, 253 837,238, and 5 . 289. . When
0@375&% fangy ey r%ﬁaédlag Inrrering 4o ara?fagpéﬁadﬁg%@ﬁ@?wﬁhs
in ith?tﬁ%F éx%rb?leo ct of the %\thloﬁ Hﬁ%oﬂﬁ@ dyeqed ﬁ@tlc acid bacteria
ant |mcro stance known as reuterin (b-
ahy dmmpmeptsaberemfaﬂod ehyrdeyd breast mﬂk fac fettdingc¢ babies, had @ method
al so been repor.ted t revent an

? rili e{s ed to ﬁ'

Pk Rp it gYBE BFLiSHl bian Bt pRe RERpRL A et dbe levels
o g A R LR A L T e e

feidirgl baby d¥VR16Y a?nlE%&t he Gireniye &tredibcingethacaiusegnd thereby the

| owering the anou b ct obaci
amount of TGF-beta-2 in t e I‘l’llﬁ( ang It':he r¥sk f%r tth ?actatmg mother to develop

mastitis.

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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It is therefore an object of the invention to provide
sel ected lactic acid bacteria and conponents thereof

wo ooosiimpspved breast m Ik for feeding to babi eBCT/SEMM0F000806
met hod of such selection. Nbre precisely, it is an
object of the invention to increase the |evels of the
camppogns fos meshess hatstinowlpies increaped pradudiioneif Tkl G igrthe breast

nlilﬁid Qhen%g}g]tlﬁﬁ he l'%duﬁﬁé tﬁehleGIf-“ %g%u%lﬁxaa dlceﬁlélg gg\/r\)lgrnlavel of

stibhrengioy ihfemmatiomin @é breaht- rbﬂ?lt plards afhdtdmerHIsbd% AdhdrBRre
risk for the |actating nother to develop mastitis. It

redcedrpleplonestisiseMapiitisand spbclivicalipestitis gan b@cmrﬁ@equm e

f.or. negati Vv h es ,in mcro
L e A R s T R T e M
pt&VidRthBE Selb@EOIa8toBREN 1LY The tndtliRiBstithd ?x%ﬁ)érft‘ éhvehfion then may
anot her object of the invention to se usi ng the
improzve mathers heddhchngdwllhwdhemn te give milk for gﬂ@nggmlmm ng

speci oki,ne uen £
Er euhie e o) oM e iR bo R Fide o LB liniB spia
s{rﬁﬁg | futdfts AnOab3I1REd & @&ﬁéh&ttﬁﬂﬁéf&mws&hg Féﬁ’ts gt hers
that stimul ates increased production of TLFTOin the
admerasttatwnltdxammaﬂsmncm lllurmnsas reduci ng the
veI i ndi cati ﬁ% ower. .| evel

of
Sub. Checinc e agiRgea will e g Bibabparsh feongthefpdlowing
dRRR ARGl abhHIIEE cRfifs.t herefore reduced ri sk of
mastitis. stitis and sub-clinical mastitis can be
considered to interfere wwth breast feeding and thus

preventi ng benef%&@%@&ﬁam m | k

provides - the s he met hod of

t he bti [

and T ony e eESin g Ry AR JrTRRRAE IR, IRl Sotfchls,
tHewedfhthnt leive deén sfectdaefor thearhpability do pnpmlvd Brepstanilicfos feeding

containing said strains, nutants, netabalites or
tQ BAREH B SPERIEF 4 49 1 increass g ,leryglsagjélpﬁ antiFgflammatory cytokine IL10
AL, 8y LIPS OS5 e e

refduomgttl‘iteczfu@é hlﬁthB@bSil ittfeCAdn@siing 6f AGH-REPE ok ntill@ntBaning
SUMMARY OF THE | NVENTI ON The i nventi on herein

redyest figkekor é’:}terlmtﬁténg)momﬁmodka@lpp mastitigend therepp Heraging the
|
1%%; t%nlpérl%?/ D1 g‘;/ a?hrcrl]b[ﬁg Elf)ggl Sttegﬁjo a%[d opgig‘La'i éxco%ﬁll?tl con{"e\{s Qn

the hglid s ghy 1ﬁ\ﬁént16h§3 h&amaldoiaclugssehs rriéfhotﬂw selection of such
anti-inflammtory cytokine [LIOin the mlk for

Laeigbeaildus gteginst Ade inveatipealdp iglusigh g nees) anashed tlfretegfyviahle

Laptobacz”E us in arﬁ“‘)rml“?lated oil product, as a mean of delivery of the active

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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reduci ng the cause and thereby the anmount of
TGF-beta-2 in the mlk, nmeaning reduced risk for the

wo ammsaiissy not her to develop mastitis and t herBtySE2005/000806

increasing the ability to gi ve breast m |k and the
gl obal protectlon and optimal growth it confers on t he
Ch||.T H o D._ e 0 H '. AN BREFERRED

of sel ection of SUEN/%QBEMEWS%HEIB%W&' ns. The

i nvention also inc to protect

Vi ablTae pastotiacintio $>rovmd@ afppodact & iethrovd brodsd ﬂﬁlkt for &dihg to

nmean of del.ivery of the active conponent. O he
bapiFearye BIEISF B iRsase fha lRels ﬂﬁﬁéﬁ@nwammatowym@me IL10 in

and
ol SRERALE e SR IR Rl MDA RO BB B0
sinm@taheoukly edacef thovausavet faabrsahﬂ&ﬁggealCtlwprb&@cti@hfaﬁ“@l%scell
that may be used to nmake the product of

signglang suestapeTidGippndthserythy arowrt OfméFrlmEMm tre milio thus
oS LR PSR 5 Mol P e o

TIOF-babessocimsewiih €ei 1ﬁeényloh@s ¢dmeidergetotfeaun! aemqhﬁaxﬁfnatory
the anti-inflanmmtory cytokine ILIOin the mlk and

eff@a@é econplsming skleetad lactip acifl baetery msaing that thedasid¢nsp of sub-
mc gn?éss?’?ﬁas[nl Sellfeqliln &herl US| ng Iu ﬁr%{éggf]@uci@ql'y intake of the
b&dt&ﬁhﬁ' AR lxa&ﬂ;ﬂé baa @@alﬁmﬁate@w tHeNBV@in hBRIARYUPS .85 SD2112
TGE-beta-2 in the mlk, thus resulting in reduced risk
(ABECrt1d30hct at | ng rmt her to devel op mastitis. The
decr ease,. of ssoci at the i nvention
e O P dTTR B R Rl Vel hespvere only
t}fi&ﬂﬁl@!&sﬂﬁ tﬁ@h@a@}ts%dthma@&e 9el§t‘éti b BRILVRY | bmrrﬁm e cgllagt'i'um of
the incidence of sub clinical mastitis is lowered In
thelneotherst ajttiaatment oupotwhich sedextert lagtidvaid baitdria b)nhekenbdr of

t he bagteri a. exanple o tr el ected by the
P{eﬁ{f’é*ﬁfﬁli ' 3?@1 ' ﬂilf‘)s(mgﬁlewﬁ{ Qidhe yspher pb p{exmeps@ﬁyﬂsmws
This, TehibMir¢ed nihbedlof iffatib6r bx@#ﬁzﬁ{cie@ %tn‘ld%ﬂerl H28@hd!9hd ﬁgre IL-

thi's i nvention, there were on hree factors i'n
lﬁrmrywnslmﬂwtomarmnr Sivng dpetccﬁdaﬂg s¢lested laofic hdid bActénia to the

et et W i esks BB e bYes 2B hehBe BB o Beresse the love
oP[L2YS fithe e&'okmﬁ%&%mhwgr leﬁpfzg%ﬁ%[?s @gﬂ,ﬁ Julaﬁ number
0 hus

previ ous pregnancies number
of i Mcanabal QlStepﬁ@gX]:ﬁéESlc&B)faL{mtlhﬁ’fSOIﬂ&SSIﬂﬁaﬂﬂonstaﬂ@) Kk to

prlel\_/ént type 1 diabetes, therefore the strains selected according to this invention 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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10 is present in her colostrum Gving specifically
sel ected lactic acid bacteria to the expectant nother
wo o0es/1vwseks before delivery al so has the abilipgr/$E2005/000806
increase the level of IL-1® in the col ostrum w t hout
the earlier pregnancies belggrreqU|red | ncr eased

cosImtion bysthy wediapsugh ag an oif drapProduct dped Rioduets.itaet,
B35 KOOU S0 PSR oSl RREME R BREPRARS o e

imttednatids elolidelfanroil drbs (4un PBxagplel 3) thdievil GleBdeping the active
met hod used herein, the best strains for inducing ILI O

ingredip ssﬁbéea@r aperRndegdriime Wi ehgicl e gelhave been m‘; in oil-
forgﬁ:::}ﬂ%}? é(?\{elﬁgn gfl}tggg Fpé tbldtcz‘t'eﬂg s@? Eoergg(%gﬂe S pe{ID > €

451 8696&!y (Hﬁirﬁh@d st 4If Biehewd éfiibe e¥ibtid mﬁnﬂlﬁﬁ&l}bcdﬂl@dhcl adid
m |k can also be used. The details of this wll

bﬁﬁferea tn aiberang fafp that sedeye fquaﬁwcmemalmmr@stanﬂm cpfrtb@ doying

B BE GRS P BRI B BIRP kPt e
bAREBD OIS addet BHH i tBE exsnileORidin. are responsi bl e for
t he act|V|ty of the living cells of the stralnégéi t he

pr oddde sordentrateon ofy sgiedteshlavagpdcillis gelds rogdéd foeetfbaivieness of a
on,to he |ivi

oRiBEO e s PECH 8% B il 2 FREL Plahe Boouho M haga e

i gREe@ (SURPtiRbf e fntBe WRNBIbf SinDfod8 daftatdatHERBroduct), but
product, food products, tablet, capsule

lqosmuadly $>a¢ih1@ble tehalvet dumivaldog of #hont 1@+ K0 G4 {qudpny-forming

ST SRR B Ll ks el ip ERS LA iU a
pEQEAIE R84 &Aheoeat;stea V@mbfeggeeaﬁ@avy mﬁ#at sd\fepsrelmfe%ﬁﬁgﬁ%%duct s

time. Lactobacillus cells have been used
otgahbleptivitlaractersstit ofitsiflagooorethedl) aWhen the pmtbduchfs a yogurt or other

bacteria, see, for xanple U.S. patent 4518696 b
lagif i ferameniation gipduch the laetiq a¢id Eeﬂng@t%n N HS) U gproduce
tl%foprbm Wou rgfe?%‘f} 6& &tBndafd Qﬁl{lﬁesa(@%f flﬁlké'glﬁpgt th\@ﬁn%pv\f[%s and

nd conta I mportant st
Lobiighwicisheltiemnporiaht thaicthe B&lb&ﬂéd)ﬁ(elvf: Gtrﬁlmlhatfllng mhe]c d)arsued
ed stability of the bacterla cul tures,

cyte}g{ng efikcte ﬁ%wééea&m (B8 SPRPM e CoRTBHblE AT ATy sfandard
c(ﬁ)l?&rgg%s%g Ilrﬁ’lcethP(ﬂfCFi sb ¥f5at B! ﬁoﬁgﬁﬁﬁg rfiks &fe%a? tkéﬁ? ﬂ?e?isare

UCt o e i nvent s ont

nbogegaed by theuserab tiet othér strainds)t dhixecahngesirssbd Qarsﬂj/ Hetermined
time of use_ in the nouth _of a non-food dent al
by sesepg tesishkagwady thegge Fhe straingased foy tl}ﬁrle‘rf‘émaa lhgrejrymay be

n

a@@e\ﬁ t;ﬁ%e\f&le%?taft&f th@?&*ﬁtentjagg épf%egoldugf:ﬁ (ﬁiq@%'e"l egnglﬂer?tsof
abmntloé-aMU Ber dé?lylservmagawognﬂ oP 8fsd &H dsanstdadvde

used to increase efficacy w thout adversely affecting

t he [Brafergbly the product of the invention does not contain other antibacterial
components, at least none that inhibit or kill selected the Lactobacillus strain(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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organol eptic characteristics (its flavor or snell).
When the product is a yogurt or other lactic acid
WO esoseiisad | on product, the lactic acid fernmentetT/SER005/000806
strain(s) used to produce tithe product mould preferably
be standard cul tures

ProslEE IR Preferteded tq_heaémegmdt@m 60- YQ d¢g§eqs@@r abave forraat
ive strain having the desired cytokine
ek@ %%ﬁ%fggggpgﬁng to the invention herein be
C onpahe Ifd aures bhthamesaitambandn oulll belfrdge cle@dly imtletdibd by
duct, sqQ that the inportant properties of each
r@?riementoaé%@llaw&@tmrpé@sawéwhwe RO{dO e sonstruedhas imiting the
ieh@N(s). This can of course be easily determ ned by
screening tests known in the art. The strains used for
the invention herein may be added either before or
after the fermentation of the product at a |evel
thegt of-Sedeetion 0ESTaAI8EFU per daily servi ng of
yogu bov Pr ef.er ab
pr od %? %IF &F eOf?%Vg‘lr’%? o ﬁFgg?am t(’:eolhstﬁ%l\ |aﬁ°°6ill ﬁ%& this
irBahii Bragdnete dine GO THRRAVKGWiRg sRp maast: none that inhibit
or kill selected the LactobaC|IIus strain(sj, or
nmet abolites or conponents thereof or interfere with

tge act|ﬁ%ﬁﬁthon(f§tk?in§sg gq%hpgac?lli orl
cS Ul bUII}J 1ITCTIL

bt % eHi1E BY SellshT I0Bbe&IEN tEIRoPRARSIolf RO YA the art
for Tormulation of products of that type. Vhen using

cel | $hisnslan examppaf teisolactai métbodalegeinearihdat and atitfation of
duct, of . th ti . heat
oS BEHRA o pride PUSneghe ki it B8 i deuring om the

iMeRddigreinCce the sel ected Lactobacillus cells are in
theproduct, it is preferred not to heat the product to
60- 70 degrees C or above for an extended period of

ima1 The features of the present invention will be

N?&?Eﬂ%ﬂggﬁﬁﬁLgﬁderstood by reference to the follow ng
exa S i

The niials NS bRkl e BT, SRR IAUET P Chdl) LAY

pﬁthae@ﬁoﬁh@/lmhanmmvemfy Usa.. Ll*a(octe@bashlbpadanstehae plasticdilm
he used _according to this invention can be done in the

SHPRIr S G i araHARered g eaeh olohiselptoss (isplatatsitoh Jppnd 4).

TSR AT ToRae e Lo CH SR AR

Gsﬁhegtlon of stralns This is an exanple of the
sel ection nmethod; certain variations and alteration of
this method can be nade by someone skilled in the art

ARt UbqiflgPar ting from the

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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i nvention herein. Materials and nmethods Ani mal s:
Fifty-one germfree BALB/c mice (males and fenal es)

waemspursshased from W sconsin University, USA pdv/SE2003/@0806

shipped in sterile plastic1iil mshippers. Fifteen mce
are transferred to each of 3 isolators (isolators # 2,
with peraeents acidyhe plased trksml%glﬁpw@, Adhavcegaeei pedhiapé endhwtes ad

RERT FRoTRfARARF Wl SRS BeBhES Pl B mges

Arﬁmhlatafﬁ main@livsisundens 03 h@lﬁlligylt/@hxﬁﬁéss chéle. Rodvi ElingRMature and
W, USA). Isolators are sterilized wiwth 2% peracetic

relative WW@P%ﬂ@ﬁIYPhl | adel phia, PA, USA) sol ution
contai ning 0.1% Naconal (Stepan Co., Rocksport, IL.
USA). Five to 6 mce are housed in peracetic acid
Batterial i zed pol ystyrene cages with stainless steel wire
‘Tids. Mce of the sane gender are@gl aced in each cage.

M ce Lastie acidy b%ﬁr@dpé’@é?ﬂt%i a«gw@ytlﬁ it chatesterizsd by

gg}ﬁ}/ca dﬁdarﬂélF‘Lé"lllgru 190 IQI&% gﬁgr{aé'o%aﬁarl%e glisgarown in 10

rrﬂ%fM‘dxﬂR@@bsb%bﬂﬁ(MRS\P ﬁieﬂﬁﬁn 6888l Cevidysdne SM@')I OlnéJb%féd for
transferred aseptically into i sofators. Bottlées with

18 &t dAteandathen mﬁmw@ &Oalmlcbftl\ﬁ&ﬁ intehrdtdd at 8AWE fdr 18 h and

opgaronl 100 AR eREEEs hieait S terdane spun a

30@)/@!115 fR10 rhinefkk ffla %fh%efate@@@lﬂhﬂ%el(§op\h%mﬁc9@ SERVALL,

week. Aninmals are mai ntai ned under a 12 hour
Nor\gﬁk/ A Wégsthe yupesnatiRe drdiseangreraat uhepelletd washed ttivice with

s Fudob e Sy B &Fian oo 2B o B i e Belsof st

st?éin B @%@?@n‘a@(ﬁ xﬁﬂﬂmm P54 fhe P&lﬁir@sg%]f? E)El?@inqluf “nl c-ll:)tb%lals

| act obaci are first grown In
avhstoRRd gio SH- Shlatlbus(eN/RBe)Toremﬂ“emng the BBtteriCctke yreisd, |tlieq;ureness

h@éc@a@éﬁal'tlg?ltoﬁgsef c%rlth%eg B g{gc %F?igjdyga %ﬁgt&c{p%g}%]é?e lggtobacﬂh
s&s?@rm&ﬁr\{/&g chiRurd P80 mes Qe M‘@me’a{ugnggntﬁq AN gﬁuaglﬂtlh&fgated in

7C the CU tures are spun at
amdernbegars |(Gaﬂ)aKeBBLg@o<a¢egsiuld>e:-; Mrr); U883 c@rsmwgunaaeams

SORVALL, No I t t t
EEea ol GBEAS et <o Licht W Ree Pie Besake, Mastrahice, England,

G@ﬁ@"?ﬁé‘%@ﬂ ! teé@gug% OfteckEPRY Blony WEAELY 8ld tQterin

production.

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
SUBSTITUTE SHEET (RULE 26)
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strain is re-suspended in 30 mM of PBS. The cultures
are placed in 1.2-m cryovials and stored at -70C

wainiosh11s3ed. Before offering the bacteria to tPer/sE®es/000806

t he pureness and concentratizon of the cultures are
checked, rial O dilutions_of the lactobacilli
SUIPEPYAR wﬁ?em eeacé Pﬂ?n"@ﬂta%%?%ﬁ %‘L fe)waw%%féqrﬁﬁﬁwwwﬁ
MicO 1 ﬂgﬁf(ir%qe eﬁwpggg,gnlsfmqn@efrﬁ@?u Sorl SRREUARE
eysvi contai ning an Eropi ¢ generators

coms 20 €20 Cfoind of LoreprexieSi ledaMchaSisBQ&ir@ﬂ‘t&ecelve
and, GB) .for Cultures are

Leafngﬂ@ ug %9 c%}aahfgpdﬁa? iR lagip?aa%ﬁ% @9@1@@ {Acipbasilrer403A.
stk&t %& rlf@,]tc @Eﬂtb%c{ehglsﬁ%bﬁsl@ﬁ( h?c)cc?gg%% bogfé &Mns 3.0 x

Lact obaci | lus reuter D21 1
108 afobrc Mice i 46180r 83 raeive oInb,cWa:tba(ccbhﬂrth E&%Dsamples (10
Dﬁ r nat.ion of Lactobaci]lus col oni zati on One ly
PENRIS 1T IO iCe a8 BrouB LN ey ISpREoT R IRkebveckly toctast for Pctc acid
b§§9§?& @(ﬁoﬁ?%l&%ﬁ oE&B’L%‘cHht%ﬁﬁa%oﬁ%ﬁl cgﬁ‘&‘?ni‘ci’ é)"rga?ﬁ

sence of mcro ani sns ce are deprive
from11:00 amto 7:00 pm After this perlod of tlrre
.2 m of a lactic aC|d bact eri asuspension is added to
~aryentionalization) wish altesed schaedler flara yat or and of fered to
m ce SD21 12.
7 oS85 0k SO L BSPR ra S eS02)

"afnvéntionafizdd" vatt ateiredEdhhedler ﬂ(Ma (IGZ&II itsbdaging altéidd
recej ve lactobacillus 4000 strain and the mce in
SF]%%?FI%?( §lora wegegairchasqdoEera Jaepnis farmmp b, (peraiantowrh Y, USA).

R blcE Ao e A SRR RS ARt Rt for

tHéPresened ofthe idsy stiid. eCorted) ﬁmb@hﬂd mEﬁG:@lonSz’éﬂmlﬂﬁteét]sﬁams are
pel lets) frommce i_cage rou& in each isolator are
depirisd ohsstarpvergightsThe pext ﬁecas:pqiletsafmre (G341 mice are placed
t S n wi.th ot her.
oE LR R B PRI SO SRS B S

pecbhed iseﬁoub{ved forSi oohyecdlyS ddk! Bice€ RbAMB BB/ chdWE I mice are
test strains started mce are "conventionalized" with

obteingd eacese waelidwing | weath togheoki feraltssed Pehgedier Bpre¢olonization
a%yg%g%ﬁggkés &84% wer e purchased from Taconi ¢ Far s,
ne( G ma

own,” NY, USA). Two mice are placed in
each isol ator and feces sanpl es taken imredi ately to

test for
Evaluations

Forty-five days after monocolonization 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
SUBSTITUTE SHEET (RULE 26)
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the presence of the test strain. Control mce and m ce
colonized with test strains are deprived of water
woyesnigbt . The next day 10 feces pellets fronprcBsk0@0806
are placed in each bottle a$ drinking water, suspended
tJ er, and offered to mce. This procedure IS
PBlLY siie APkl 1opheldds 108 aa%ygxmg&eéls The SHSIBASIBA & and

Hﬁ[? 8 B nth t

Cchec o? 9121 tegréelgﬂhggﬁpaglgﬂq ora co oﬁiﬂezé g‘% Sug}?ledl%ed in3

ngrod RPME1 @10 doagtlets triediums. E\sainpl:et ofahssuspérsyorf is CRecltay Snder
wth test strains, and 30 days

after nono ni za
they @@FOSCB%@? P@ﬂafeﬁ 2 r Bﬁn CFM%@ Ricsenty %ﬁv@aesﬁon is fltered

3,?)%00 d S
}ixgﬁé}g g%lr?g{ or l%ﬁ?ﬁ% ocy €t;}lgl gt;@g%l?egn %usp Swﬁ g ml
ofl ednﬁplmerRaRMbrl 64(Pmeaﬂ1hat\zva©]|ibdaﬁm&p b findl Bl resuisp&nd e&@ﬂﬂs ml of

are rem)(éed aseptically and placed in cold PBS + 5%
%rapleﬁﬁems Piim EheissHivirbilBsy Q@rgwd@y@mngmbh@o(slg@a) exclusion.

S| né/se cer S§{Aéenemr?gllaon I?rg%%?azg?z gﬁ égl@ﬁ%p%ﬁ@g%ﬁéﬂmﬂ‘y

(2o tusticiy antd dtvuhtlad $n ﬁrherﬁﬁtoEsFMleteil 67Re EoEMPBLORIOY IR celt

0.1 nmy/m of gentamicin (Sigma). The cell suspension
syspensierhisfadiusted o Atdox 186 ﬁﬁllsémém qompdgaRPMI-1afbes and

cent 000 r mfor refri.gerated

cent ﬁep g gg‘“e'rfwceﬁé A5 ergr\? S egle(rllgeéq ‘é{ﬁ]{l ﬂata%@n? BSUpFYaYe
pla@ds|(BishérBranaakiBhdr\§eeentifie qflttgﬁﬁr%}? PUS P@?ﬂg' with Rbﬁlllcl%hb S

in 0.5 PBSIX then addi ng istilled water,

cwnnhetvgnwbmn in ahﬂ:ﬁhsmqel(ynsamnatgd)@md dik presdnt o6 fndRBBg hEdhts

s S PREHIATR L B, L SRT Rl o Sileonaha Htomann o
ﬁ(ﬁ‘EHlsﬂefﬁ?figtﬁienl ﬁaé&at@{Pl\ﬁQKM Ongg]rﬁfcljk ggﬁﬁ{.} rF tOﬁSé/Hm ah¥l heat

sanple o e suspension is

inatGvansthpeurAd4ist mp proidising}. Oh@ﬁﬁndr&ﬂﬁl eI Susefision
present, the suspension is filtered through a sterlle

coryainimed]. Ok H Oherllsaad fifiy il gtfdleatgaaqmvafédé p@ltd!re(4 § g

S ERFRRR 02ah vl 5T Red Ssttib g FERFAGORT 166 cull cultures
weRITRE ®aRdTR @WUOZTﬁ%o@ﬁielre WraRiy iy ¢ %fltﬂ%@ﬁﬁb?(?pangyfor 96

trypan blue (Sigma) exclusion. Twent
h M@lﬂe neutemn. he Slmemﬁtémﬁs from380Hrivell$ am@. cl)Bl’ccttecy paolel lané stored

i.l.ution) and counted in a
{: {)]{‘S)Sﬁétf CYloRiRes@8K¢ent rati on of the cell
SUS PERKAR du gMﬁntﬂﬁjdaﬁ§ﬁ e@yﬂ)lﬁ @LNO]@@F%H §)/2m: nle suredl

conplete R ur e: I's are cuftured
suparmataats ByeEIIS Aneding thee aturblothmmlkms%M lat(R&DeSypleatse s

MSN' Sh@m&%x otfl%gvmsgctlhg r11)trc;c]:ec|h(1:re rel:(gé%glliﬁe%my tl:;eA manufa)cturer

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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conplete mediumin the absence (unstinulated) and in
presence of inducing agents such as Concavalin A (5

worguosh)7531PS ( 1 ng/m ) from Sal nonel | a typhi Par/s8ERWD5/000806

phor bol 12- nyristate- 13 aagetate (PMA; 10ng/ m),
C|n , m), and heat i nactivated L.

f?retﬂ? P2 stsalﬂg Tglfs raingp plgcted gycardingi@rtbeiprepens inveation.
suspensi on containing 1.0 x 105 cells and fifty m of
heat inactivated L. reuteri (4.5 ng protein/nm) are
adole Canfirmatidn efestimul Famofdei0 produdtioniind TGF-beta-2 reduction in
repetltlons Thﬁ eII cu tures were incubated in 5%

! 2 ‘ 31B% m t ogen and

T/vglr | g%égpe%%pﬁ %Uéltf rngy h%%g e sgf% gg{}? 5%2\3% Ql{les dgsbrg@e%fecff‘ llf vivo.
Laswbaditins eyiret] Mﬁ@C&SWavalﬁbtedkmﬁ ahg Uﬁﬁérl(fah qa}fbé CRlture

ﬁ oki nes (IL-10, TG--peta- 2)1“ are measured
petiana Manassan VY 4 Y5 @é?%‘i‘@i he t%ﬁﬂqﬁ@b@d&ﬁtsmnnégtqwn in

NSl TR DL el AR N molRiaP b BBl

c@ytifilgations ataT(E)ON’grumhaMS\tlcﬁmnh ph&iphste tbfferedfsline (PBS; pH
bi ol ogi cal response nodifiers. They coordi nate

6 end éed?JSﬁ?Rﬁe‘i* i they samgrpyFer. Afeer ghs isthepdbre Smulagesdinto an
Oﬁlmg%é%dhg@@%“ym%&y étﬂé’ds ng,\é%a%lgg%e ncl ude nonoki nes

synthesized ages an NSKI Ties produced by

act | Tatsestudy 1lsyuaibhlﬁle)bhﬁ& ;ﬂiﬁéb@@éﬁtfoﬂled kiveg EoiinE el S.
reuteri SD21 test strain shows a higher (PO 05)
pe@%@rﬂf e ﬁe&ﬁeteéflaqtls apgl hagteniade all@gy,mndlgﬁmtﬁhmmnmems of

PACHOY aROR iy B8R O PEhE ST PR ol N irRoA¢ and thg

U@M@Hl\@spit@l inenkypage8wetlétventi on. b. Confirmation of
stimul ati on of |ILIO production and TGF- bet a-2

r eduqugaﬁnti worpgieipmppaiiss with &hibtynt@ﬂ dllergi¢ disease were -

rAn% %ﬁgb oral rg’cel\%ill{]e z’ctcirbgl z?lag}(eau?;ejra %ﬁgét Aﬁ‘ﬁcﬁ,{%o <Paely dose

mmft@ma@r blhcaaor@uﬁqg fthe fold Wedle H3fbré Bl TROhRtIY 8MIl
American Type Culture Collection, Manassas, VA, USA?

disease s sanfimarsl byesstelephencabteeyiew by asexpérienced gffepgynresearch

t d,h d d
58 Aalh 72 R R AR ERE U s e bifRngorsigghbspween
th@, expexsiiestalt addGRacebd Hrn@hﬂﬁﬂh‘zﬂﬁﬁr)b}(fofl e agrisapone (PBS
pH 6.8) and re- suspenofed in the sane buffer. After

t hi stglpilh@ceouﬂﬁaaseeésdddrymspﬂla@tm alirthe usad bwittleschf e study
f ol t he net in exanple 3 bel ow.

'pl'%ﬁfl%uagl%iﬁ}b%? qsb }ﬁ%lr%n%‘fl?cﬂltﬁl,qﬁ?fpacebo control | ed

survey confirmng the

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-o, IL4, TGF-beta-1, TGF-beta-2, soluble CD14 (sCD14),
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w@rooshersspunty hospital s of Jonkopi ng,

potential of the selected lactic acid bacteria in
all ergy, conducted at the departnents of Paediatrics
Mot al a BAISE2005/000806

Nor r kopi ng and the Universit$y Hospital in Linkoping,

S n. Pregnant wonen fromfamlies with a history of
t‘g\éﬁggg F‘?Fr?iP’g’ggééSR&ér) and sorivRiapd gotassigal | y recei ve

Lact ' ILeni L. 12, A ] dose
Tl ORe RO TPabERy. d bl SR (Tl §X
ahayzad Witlecdrhsemial BiflS Alkite (RED S stas 8 bnslos, Q0K EEREHiRY to
a tel efphone, interview by an experienced allerg

themaaitiagiuisn s sgommendationsy be analyses ek TCEmstar hand iHEE-tieta-2
Mo ea aE AR R0 TR Fll REGYTER A8 g eegives

edbier (B52R26&. 2000y TThednvets ofdb- 18SmESIRET obyers ableRiTnbOG/i@l |
the used bottles of the study product and then

cepmeratlE LR Atreagenbkite@ LEhPeliiain reagenheptisA miterdsme ghent
' btained within the fipst 3.
T G R N

wWaD 6L 15 pRfhEfodBGFRIY] add POFHA-BH 50/ MDD 14TH8 pe/mI.
m |k sanples were collected by using a manual breaspt

fosJhpl G amdy - & pg/mill for gNES@i ¢ t ubes and stored at - 700C
unti | ysis.. After thaw,n mlk sampl es. were
cent :]‘P%E g%% a‘f‘iSIg‘é%VE apalyzeg H%“};%ﬁ%uﬁ %Fr‘i(eé?fﬂi?gretaﬂﬁﬁ {Bottcher
20601 THBeSwerd QR0 bf detbiSiohEWRd i DY Y458,

i%’r@di at e‘lmilr regar di ng1 t he cont e%)t{)mg?m\lyﬁﬁll%g?ﬁdétg jum and
petessium flevelseweth ayeamered att the €dinical Ghémjisoy Departm@RACLatkdping
at er. alyzed fqr TNF-a, | L4, TGE-beta-1, TGF- bheta-2,
Ushefin A Rp A oosing O st Feiines Gon stlgriyercparodragaferum
IRV HPARNEF RALGRSI] i
%E ! bet a- gajgn ds CDlIZtSd( }é*ggeﬂ %Pgréc%\%%z&\i/\gétg -{ggg%% 28316“natcha

Cédrmsteni ™ PHadia®h & (RlerriR8ODBgad ivs, Upishlag8wsden)K)
according to the manufacturer's reconmendati ons. The
anal yses of TGF-beta-1 and TGF-beta-2 were perforned
satitfdal Agdighid reatnent to preactivate |atent TG beta,
as descripbed earlier (Bttcher 2000). The |evels of
| L- 10heside Tike atude geougetesroal cnbtkddskimingr8oes sovadr tEdESE a
reaﬁént kit I};&B Pel i Pair .reagent set, Anmsterdam_ the
t FANGH S InAc BreatERjatians ik Be Lngeriera grawpepmpared with the

1 . l: & i D pg/ nmL
By, POty S 6 yOSLSEHARR s, o
maniespegiont of dtergyt or eb@eram declr Binpy laakt 4006 ofliNEsabjects in the

placebo group and can be reduced by half in the experimental group. Subjects needed
were 91 subjects that could be evaluated per group and the 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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Total IgA and sl gA were analyzed wth ELISA as

described earlier (Bdttcher 2002). The lower limt of
walstoseizsen, was 31.2 ng/nlL for both assays. SoRiTSE@04000806

pot assi um | evel s vvere neasuéed at the dinical

Chem art at Li nkoping. Uni.versity Hospital
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Eftiieal Retviaw Bbardrat the Uhasasht}oHosmel aﬁlsllrllqmlhg)n t hat

clinical manifestations of allergy or eczena occurs in

at | east 40% of the subjects in the placebo group and

Re&fPe reduced by half in the experinmental group.

“Subjects needed were 9 1 subjects that could be

eval bathedtygy we examinad chetdffecosropesst nfilkewhe@ ¥ oA women had
assgqnﬁ to be 25% A random zation |ist was performed

Lggfo repies) strayidahh? Ay 4 tvegks priesdo gelivesentre in

bl ded
onr of P& Fferil ph s cohffdne RS o Blo B VBl S ar 1ae FRarbers
oEwpdstvettndnathers thad deitjuiseaky ofiitd SMhdyrodicE &lid Wet Bffer between

estimated to be 116 wonen and their offs Igrl ng per
ﬂljr%’@rgro‘mshiiscfﬁr excuiyedeeasticeding mrlmrng kscqrﬂmauatlons in the

LR AR 5 0l R B v

ICI antsre

(omfo® unmcmloarwltaiag nesl dgferdiRtOWERGeEPPERBEN the Mo lgroups
reuteri SD21 12 test strain in oil was regarded as

vel | Infbe driginesd tesiosteringmoup phegutaking mefilsdn thechrast nehk was
t
R 01 s B P SRS BBe T

(médigDs. 6ngg/nﬁh Bragdeldys PrsoT)e thah @ sathp1B8s HbhftRe ﬁlethetrsei%ttﬁe
were al so seen as a mnor problemregarding the fact

plaggho giowr dat8 pe/ @E}c[ﬂ tliSohSWH); nhPH46i Miearpuplel eddcomasavmithel level

| ' d d [
oAUl 9% 3808 oML 3005 B Bt Sl ancy
loRRY iretive Boadderaroup Smb@ﬂaﬁ ens béNnL"B%)Q'St-QkOG]fvsLQ(ﬁ‘}S’%anTZI 1.7
Results I n the stu we exam ned the effiect on Dbreast

-28001 thamen tlgmégmzmgrmmw h820. Tae doiskoiflthaistheeparanéters were
sisk lalamnth PQO %r%%pgr ally 4 weeks prior to delivery.

Breast milk obtained 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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st i9x{de, e rcw

The maternal profiles conparing the two groups were
simlar. The nunbers of weeks when nothers had daily

w0 nioakersef t he study product, did not differ betTeE05/000806

the two groups, as for exchuosive breastfeeding at one
nont h. Di scontinuations_in the two groups, up to one
CRBAMANYfWalgfean Yraxgestad pifset of theauodsysingsiep phdrying the oil by
p%ﬁéa% g{lqccl:e‘ggﬁgl\eugl{e 82{%@ g&ﬁ@g?ﬁ(&%aﬁ% %{leﬁé)r%fﬁ%% ﬁla)c ort|>a$1Hbln the
formulativine rThetefore, the odiused) nodp invieati @y shokid e 4y &f frb@ Wikich it is
the breast m |k was changed by increased | evel of the

PaFble o remars oW ter y‘t\Blk‘i’Ufgé I} WRPIEvioBYY SB0 Wi that (hm@abalnty of
Stg%hgéurlr@g‘{w glr*gluagéfy gﬁrréia%g gé%ls\gflt%roaﬁhbl?ﬂ g@ %gr?lprﬁ_zﬁ op, &%vrgs not

kndwA}9 drymlhnmcf)aaﬁ;uumﬂmalstabﬂ&adm bERGbAd it he | evel

of TGF-beta-2 in the L reuteri SD21 12 group was seen.
TG--beta-2 was significantly Iower in the L. reuteri

MWZ ace ?fvtﬁﬁprgs g/Bﬂéo

niﬂnefalcﬁivmg?pr@fesd iBshevhar Flgaxfealﬁﬂbﬁﬁﬂis dRIne s§¢Hﬁbds§1‘blé Protdi€ that
qu groups. Breast m |k obtained 4 weeks after

mygy|beesd Indhel iyestiohareindelilon of the daily |nt ake of
probiotics, showed no difference conpare to the

pl acebo group. Exanple 3 Manufacturing of products

Mﬂﬁigaifﬁhhg’ﬂ@iiSﬁls.eCt ed strain In this exanple, a product
call ed Reuteri Drops i s manufactured. The product is

&ﬁ;@rg n
e P PP S AP fhrped S Ut abe
Kfa@hamneSvmfderp)randlsunﬂ@mrmilo(d@&s(am@leaAaibwnn &aﬁ&l&ﬂqr@j wiithe

0 rerm e st of the water in the oil. The oil
3 nEMSiP@ MFe Cabot) insa Bolzpixinggnaghine/tank (Alfred
iJ. Al though an
B i A%ﬁg@dﬁmﬁ%ﬁ?ggﬂ %n\/\g\?&é&%ﬁ not be egpect ed

2t oHoniogernzam)a WeSige purp antheXpaciSat mink® Arvada, CoRrado) are

processi ng step. of dr%/heng the oil by placing it under
CRPRELIEATQ die Bodz wier ppd Hheinyixiuse ischoseagerizedi | ity of the

I agt QhAE refore Iyl
3usgé in tH lﬂ% nve%p?tg%eo%%ﬁ g‘hﬁe lgr?lhlg Ivaf?%%ﬁﬁ I fank,
fard2pwesi bl e to renove the water. Al though it was

previously known that the stability of such cultures
4i shdfligg &ayfoé@ﬁ"fl’éfl rpuedi- i bowt ke of deied Olltnylxmre tshigoved to a 50

S Aol 0 de acuum
LD SIS G oo phkey SPAUR: Sfesblably rosg RSN 18 it of
Lt heurmnusedCivoiild ngirprdep@sisng 6n fth Wmehi@r wabd il€he oil, but one
preferred manufacturing process is shovvn in Fi gure .
cXaBPlg Moulsk botroadd 0 ket Felhwue prviogdd' tGEY per g) is added. It is

mixed slowly until homogenous.

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.
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may be used in the invention herein follow M xing of
ingredients. 1 Mx the nmediumchain triglyceride (for

wexaspias32 Akoned R, (Karl shamms AB, Kar shamm SETi€ER005/000806

and sunflower oil (for exanple, Akosun, Karlshams)
lgbinggﬁtcondioxide, Cab-o-sil MbP, MbP, Cabot) in a
' g machi ne/tank (Al fred BOLZ Appar at ebau
GnbH, Wangen im Al |l gau, Gernany) 2 Honobgeni zation. A
Si ne punp and di spax (Sine Punp, Arvada, Col orado) are
1eclhimtbdtio t he Bolz mixer and the mixture is
honogeni zed. 3 Vacuumdrying. The m xture is dried
under 10 nBar vacuumin the Bolz tank, for 12 hours. 4
1Addh&od-pirlsoRasHd 4 Mstd &4d ﬁ{idterifﬁ\gﬁéih fi adlﬁgn(g{rat?orn' t%% % Ilnan
mxture is noved to a 50 liter starnless steel Vesser”
der%impecutineg thepowaier Sd bmaﬂlfn:jiﬂafmlr Yeellingea 3-bdbj/,&>dmpaibi@1g%%bltﬁﬁg a
of. L. .reuterj used would vary dependi ng on the anount
S{TiREEHaf L il e acBURS GO A oL dedoitaet s Sraindiaa beero
860 iffdidasti iR 1B 11910 af odFddsP e | Wel bETAHARE: ) I oSt milk
m xed slowy until honbgenous. Xi ng. The prem X
wien hdiinistenat ¢ woimenbr ought back to the Bolz mixer. 6
Di schargi ng. The suspension is discharged to a 200
liter glass vessel, and covered with nitrogen. The
S ' LS8 i cunt il £l L in .
2R ATRTAY ApRat L RS ET e worbtih Bt i e
ctreprisisg adrhimidtdringeo ehenwomaw s€llssdfithd Rekid atid Bat@idl stthihlselected
readi | ppreci ate that nodifications can be nmade
b%ﬁFﬂBﬂ%°§%€@?¥4hg fromthe spirit or scope of the
i nvention. THE CLAIMS What is clainmed is: L A nethod
for selecting a lactic acid bacterial strain for
3 sl mathet sfahéreasingll a1 WarBwoman’s IbRAEOMI LR gt th Sa® FBHR' a8
breast m |k for feeding to a baby, conprising
loygeripgdsvels of T<eh-heta-2o FompiEsiag administeyingthghe woman cells of the
L, 0 : of j C i Llus strain has been
h?gghgaﬁgﬂgkggggggeﬁﬁggEgb%VéggﬁgP lglr%l?decrease t he
| evel of TGF-beta-2 in breast mlk when adm ni stered
wonen. 2. A nmethod of increasing anti-inflanmmtory

t
4~a72}te? ethgd phelaimydliereinheeadls oftheldactisovist bastanigl strain are
AR f Pohfeo bR FE Ao Bl The factic actd

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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by the nethod of claim1. 3. A nethod of increasing
IL-1Oin a woman's breast mlk at the sane tine as
wo oossnizsge | evel s of TG beta-2, conprising PCT/SE2005/000806
adm nistering to the wonanigells of the lactic acid
bacterial strain selected by the nethod of claim1l. 4.
The nmethod of claim 3, wherein the cells of the lactic
acid bacterial strain are adm nistered to the wonan
1!9ef\6r0é1 Hrhdsuqt) enabhing fincaeased suivwsl of thizd meictodih] obltwrkgiwhesgin
@D i F cel bs 02 t he actuc qg'd ﬁacterial strain
%Pﬂ’%ﬁgg ?W@&B’% HEPCPhe birth of a
Chl|d. 6. A product containing cells of a lactic acid
bacterial strain selected by the nethod of claim1l. 7.
The product of claim®6, further conprising an edible

vegetable oil. 8. The product of claim?7, wherein the
edi bl e vegetable oil is sunflower oil. 9. The product
of claim8, wherein the oil is prepared by a vacuum

drying step.10. An oil product enabling increased
survival of dried mcrobial cultures, wherein the
product is prepared by a vacuum drying step of the
oi |
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