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1 5 METHOD FOR | MPROVED BREAST M LK FEEDI NG TO REDUCE
THE RI SK OF ALLERGY 10 BACKGROUND OF THE | NVENTI ON
Field of the Invention This invention relates to

sel ection and use of lactict acid bacteria for inproved
breast m |k for feeding to babies. 15 Description of
the Related Art The hygi ene hypothesis of allergic

di sease suggests that environnental changes in the
industrialized world have I ed to reduced m crobi al
contact at an early age and thus resulted in the

gr Mﬁﬁ(ﬁf F@ﬁtﬁmwil?atbemmsqi SRAKEFREDINGSTOREDY P
eczenna, a ergircr ]_L@fﬁgkl.l(gﬁt‘&]_\‘/]lﬁﬁk Y and ast hma. One
change t hat as

such environnent al een di scussed is
our changed i ngestion of natural mcrobes of various
kinds due to inproved hygi ene, standard of I|iving,
eating habits etc. This has led to shifts in the
BA@GROUND OFf THENNVENFIGN gut flora (Journal of

Al'l ergy and dinical Immunology, 2001; 108: 516-520)
and al so changes in the conposition of the breast mlk

Ff’efldgft%ghjn%g{i@#i ng not her. Such changes have been
he preval ence of allergies of various

Ki ndThislihvdndion adlaes toeeiectiepaid €@ dof haticiatiddnat®ria fatimpe®ved
the later additions to larger famlies have a reduced
brepgfunidl fogfeesingtothalisst hei r si bli ngs that were born

early (the first of the brood). This can inply that

the breast mlk of a nother "inproves" wth

Deb&lptidaiof theRelied Aef pregnanci es. 30 Human m | k

contains a variety of components inportant in the

i muée hygisnelipotisein o allergicrdbyshssowsgestshahfayiropneNas
cngBlH it Fnrd%?tlrl iize%rv%r d e l%ioprgglﬁzreg mltt,l,l&gfég Q(Ent%cicqf at an early
q,n eé’t agal nst 1nfection and 1 nflanmtion I'n e

afP&Eld i teedltdda lthedgrdwir, {ohiit of ¥idrgiddiseade sublgas atopic
mlk-fed offspring. In addition, the presence of other
egrstmaneliesgicyhinaeanienebidliiis aandrgthimg: Ope sugheenyironmgnig] ehange that
ol 4 gos@acchari des, ,growth 35 fact , . .
RSB BGERH LR 5 o B ERBATP i ins e

1PRARbVed Blgiend! KRR¥atd SEiviRg @bMgr habits Btct MBis hagled to shifts in the
avail abil'ity of nutrients and the |ow antigen content
compegfiti¢ruefemiir matukel gukflenad I pyged o Pdlgray apd Kilinicgl Immanology,

t dati by. ' i G,: t
208" PR R0 5oy R bboior i Hederh Otk ofa
1dcb@ine mdthdt. Sudhdlahges 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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history of allergies. Thus, it is known that Dbreast
mlk contains a series of cytokines and 5 chenoki nes
that potentially could affect the devel opnent of
allergy inthe infant. It %as previously been

reported that conponents that nodulate allergic

Of baan ok, ared@rphyagloewhms 198 the cuventokrieramendatign by pediatric

cSEE 35 RL B Lol Gp s B P S5y
hifory 408Hediks - QItokl nes or chenokines could be either

beneficial or disadvantageous to the breast-fed
i nf arthns,i0isknowvs that deeaktroilk cortiains 8 yerisdsiof extolimis ot ed

the b
cB¥poites hegeigle g AR T IS BlRmentse FRehitas Aeang. 1
hE@ﬁree%aarplbeen rePOABE IhEOEEMpetntd Blad nlodi RRCHIPHE rdichSnsIbiRh
w despread inflammatory di sease after weaning,

ap p)gskmaSb lcherhekines, sad/adhesian imolequtasj arg séxreted én millias vaious

I AB et

S LT, B gl o b8 19955, od SRRt
cﬁéiﬁé(lhﬁ@s%oﬂﬁﬁ@@&ﬁle@beneﬁeﬁl ¥edisddahiigeoud ltcpﬁhe bkdastlRd infant.
probably also survives in this way and thus delivery

f r omitikelsbkeawn thmt lcktokinepdgliviered Hyl_thel Breasi midlacfanimelsGave

ety A6 punRusryee ity dudhe BF reriar g eifipsive oreramle,
hQJn' By gbas 3L b &l ﬁ@cﬂw@nﬁéhlé&ma&@@egdhaﬂamﬁ ry eﬁgﬁe

pol yunsaturated fatty aci ds have beén associ ate
aftsipeedngng) prasummable bzmgrsegﬂsﬂl 1alt1|1 wieaning by thertgansier okimaternal milk

OSSP TR APAAPRRE: S, AR BRSNS U85, 3.9 he -

b%éé%ﬁf\f?%%?a?stagé’ﬂll Vel Wayl 4R Qlbn. HLI- Pd‘px'oBal‘ii?%%%%ﬁﬁ%@%nx?ﬂﬁs

aci d n the concentration of transform ng
vy awd Itthsakehmry Peinatht bfée@Fmbkabewd Jhe Ihrld to GacheheaGPtragt and
breasi mlk. In_this. rlﬁﬁdom zed, _dietary intervention

f

pefentiplly ndverdhenefigipl angiripflpmmaiors eeiS uned a daily

suppl -
CoPR e s ORR, AigomR g 1S by hacehy (i
chiie pbhitnsanonted Satty avids Halve beamhspxtmahwvhsasnmcmpd fnnomal

to djetary DHA. There was nqg rel ation tween . ml k

rfzaq}:et@pawgdla& ayt?@ﬂe BEQdyctony éle?ewos%#;t%?p jadyeyas to |"Eveiegate
|

theetBect 6F ma QRN BRDEF R ARABALAth @A b M ATRES Ahdacnoic

aaidt(DH A bﬁi[lmadoﬂcgntmflble of sarisfortntingz gowth factor betatIN@ GF-beta-1)

|nf ant. 30 This is giood for the 'J}f ant. - breast

and Tgdnstac? 1y besapfamidlerle dus snaemizs; dIFtam) iisangPy by mathers
of B! 1Hfaﬂﬁtcoh§hrﬁaﬁh Qﬁgﬂ% Ent dt2000 il SirMhgRaher hplacebo

overreact to ectl ons that appear "in
(@ Et408,800yNng DHA {re= 49)) ot 6@0 mgdPhlAeth =d@t)aT huiDHAqntmasetlh enilk

possi bl e benefits for the offs |ng of L1 h
aﬁql plasma was REQOEIGNS togq"%téﬁ’ I%HA ere 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
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| ooked at an ani mal nodel where the allergy to ticks

was investigated. Animals which were negative to a

skin prick test (SPT) for ticks had IL-10 and IL-4
production, with the IL-1® danpening the |IgE

(allergic response) and the animal s show ng no

lagKedraggn animal medelavhese Hieallemy to-fieky Wasinzertigated amnimalswhich

o leantie TIRERRE SR o RSIER-I0a e Avpigp. wi
(R 20 Uigpnlitthe 146 WllerglarBpaRe) it Bk bl O0AY allergy.

effects o and may prevent allergy devel opnent.
Iirdre-Blstgic SPT Tvakisomng gnaadsonlyHhct ey piodueddsamdghere was no

(30 e deEPa R S8 Bl st Rl B 41T TR S ER Eeatoh
dE%eﬁ’@ﬂh@alli‘ﬂg%@ﬂd@[ﬁg efhetslol D hin®dy bleentePEAN WevEIsfBent.
bel'ow) can also be 10 isolated fromother ti1ssues

( mi didgbeta2 (ERins frmangiGiovth Faetdr) s doaivediocymented growth

SIS R AP B SR B
aﬂ%h%mqgﬁ&bétﬁrd%%ﬁ'ﬁhe)factbb’éiﬁ@lh%q%fﬁﬁné & ba18kcah dlso be

endothelial cells™ (TGF-beta-1 ), keratinocytes
ifolged fretrestRer)tissggsdmudrogramc EGF&g) ar@Hs h@tral-i2edominantly in spleen

T e -
eQ%BFféddyr}ﬁadI'@ﬁﬁéEi Cﬁﬁbétall}’)ggfnﬁiiﬁg%sﬁm bﬁ-9&§-1 )X Qxﬁiotheflial cells

secreti'on of T eta can ced by a nunber o
(@Gt h), keratmokytes (GEHetad 5 grnolossceliséT Givehetks 2 ) EGE

Cﬁﬂgﬁ%ﬂ%%a@?@?%ﬁ &Fgl?‘tt&igs?tdnég%‘is ek ééﬁ»ﬁi{?ggg cells(TGF-
bégg{m?eta can be inhibited by EGF, FG- (Fibroblast

h Factor), 20 dexanethasonc, calcium retinoids
and Dependmigeipsh ithraudeditty prgaridaomditiens, Ti@Fscbetian af $GF-beta can be

. nflyences the ession of jts own gene.an [,S may
indice TS feamber of et e el ecrpdb deudin EUR ot

i i 1 k) 1 i t T 9
(PRl Y R TR RIRER o bR Ehn B9 and L1
Thelsahthesis of TGF-batapdaa.be Titebitad byoE GECHGF Sl hroblese6rofth Factor),

t hese isoforps display ho ogi es on.the order
%ara@h@@%éﬁ%c.lu%reg@%@ -0!111%9%?%%8%&’2@051?@&?- _Fg”.tFnkr%%lso
ihffudnQt e Bk SRShor Ot iU P 'em’ghé ol BE i%&g.{m i F8he s
are expressed in a nore Timted spectrum of cells and
Hehl$igy) FGF-betp Existann ai lsat five thofarons) IdiowneaserGF-bpacl, G abaa-2,
evol utionarily cl .y conserved and hav equen .
THEhER AOTobetfle] OF thele Shg Bt aied A AP Ha il amino
Foine.  sig . . ) - i d
B b Nree 2 ThE (GO 1y pHETRRL B theirfer A4 hcent.
TGF-Uet30 ip@isd prevalent Howmmandis dowtdi atkest ubfuitoeslg whilartke other

also identical. It has further been reported that
ipRfpmRy e expresied it %mwwtﬁ% srgfﬁkswwr}%@% B g Tsoforms

igoT%fEd Pr%l’nat%ifffel%m Spbciet Ere@v@iu?ibﬁﬁﬁ.& CloSHY QbALRERdWnk Rali€dequence
roles 1 n tissue norphogenesis
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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and grow h (Ingman W , Bioessays 2002 Cct 24:904-14).
TGF-beta-1, TG--beta-2 4 and TG beta-3 are abundant
in manmal i an reproductive tissues, where devel opnent
and cyclic renodeling contignue in post-natal and adult
life. Potential roles for TG~ beta have been
ahdEGF-Heit£8l aferabyndemd irammdmaméiam ckproduseye tissgesnwhere development
devel opnent,. spermatogenesi s and, ovarian functiqn,
andephis Tergedeling Ghntyue i g%é‘ﬁ @@%fvge-ﬁt%?g@eét PORCE-
G YELARABRY scdBRUAYE Sbaflievel dhmbapr nal
bg@%ﬁg‘%ﬁ%ﬁ??%hlgst r%(g%t er olsecfgy gd Nﬁ?ri t?vganBS: 378-
spdhatodpndsis adQ4ariat fahetort, mmui@EzWatier o paeghandy, ¢Mbryo

_appear, to functi ?ﬁ in a synergistic fashion wth
inrplanigiiemand placestal dgvaloRngitoduct i on of 1L10. Mastitis

'S Rulalf bATTTRIL SR PeliBirR! GAMoeABRIod Sn@ Nufition 38:378-
characterized by to tenderness and erythema and
388 i lr94 f watey thatelNGF {bstar 2dralt 1l ¢t appTade figtctioR in Deymiergystic
mastitis, the tight junctions of ry al veol ar
f@lqnswﬁbxﬁlschita'_% ofiRg deraductign Pgﬁﬂggconpani ed by an
I NCT {AR%1b 1 &qgg%aﬁ&f !)1196“9 B Iegfﬁfheﬁg% bifen @Afhcterized by
|nflarma%ory an I mmunol ogi cal nediators I n breast
téfidetresdagltarythema andismadtinmes denek,and i aitelataid TGebéta@hBsting
incidence is in the first s?veiagl eks of . .
niysEiS theRat syictphs QTBRBTANAYPEH CEARCR uBsandiiis process Is
PRIl B AR D) el RNGARBIREL AR, PR ERE) and,
iRintlinblogicabmddiatorse peacinilki Mastitis.is Mastly tnidaterph esd thethoghest
‘be nore compon than previously believed, as.|large, .
incdice ifdnribg fisst sRyPras weplgof Pispertecrie g\/eeguﬁt%ajtzﬁg F%ﬁ’“les’
TR b B ey A I oo B AR BT
v 84 8tdbiefid) bpmiiyeses dndatur@Prafitidsers.dflastitismppeapsy/to be
develop clinically aEpar ent nmastitis. The ‘gémb%r of
mere cammey thapopreviously Relisyed.as il dengitiding) jtudipsthat have
ical ly.. f d I i1
OB YALS RIS A FA584 g ASRUTISE b R, il o
theNeRodek iAchéany of Sdiencss. (NdvenbboZ)0iN 8H5643) supget taat @0-
hi gher risk of mother-to-child transm_gsion of _H V.
3(3 eﬁi)ﬁ?mp{l may dgyeleg, gﬁg’apqﬂ_\rg?t rlTaé§H3§ ngfn_beﬁ%fglgqtatmg
\b@ﬁ%}d SR s%‘-glilﬁg’%'@mﬁﬂs(?%i%i th&efoPd SvehBrddigast m Ik
0 efi1c Vi T

umen I mMuno I enc us-infected wonen. J.

Hum  Als6 inastithy b} rec3ily Bédn)linkddGith di ghePhumarbingmstodefitikncy

is nostly fromepithelial origin even if lais <sion of
i (HBG) Tpadiingreasamy ke digheritksof meferfarahyld gransppyigsion o

) ' | gh epEedacyel. 1995, Nickidiaha: 2

%Ic}ﬁﬁ%érﬁ%a’;ﬂ?ﬁiég{' gug}w%’? or an ef ?ect of a sub-clinical
ifmaaslogd@l taidraimmedsomilk Bi@umat iromafodefidiency wne-infected

potassiumin breast mlk (Na/K ratio) is said
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):1 251-7, has

suggested that TGF-beta in colostrum may prevent the development of allergic
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to be a well known predictor of infection and
sub-clinical breast inflammtion. Al so, Kalliomaki
et.al, inJ Alergy din Imunol. 1999 Dec;
104(6):1251-7, has suggestsed that TG--beta in

col ostrum may prevent the devel opnment of allergic 5
didesse darng exdlugvehredststodingnd psamdte spianfic iddprpdentioneén
specific I gA production in human subjects. Further,
hyman sihieqtdcat i ons of the body of humans and ot her

ma Eer?&a&iouF Paatdds & (VbR BY hikhhd Sm@rdhet REFABRSs Bfe

bacteria, 1ncluding a nunbei of different 5 species of
intabitabeycinkhydiffeSme kpebims bEbacterimpimgludingssnunolzex o tiffereniy
t heir host gi_)/i n%}dﬁgﬁner istic.beneficial,effects of
sRegies L aRPRERILIusy gleria ANy WERhCqes Sh 1 Redy Rast gixine
s%%? Q&@%eﬁ&gpﬁfe‘a{% AGhl&s 18hds@hewRfayPRGS Rhdvén to be diverse and
erent lTactic acid bacteria strains, for exanple,
dependenttupon 1RGP straiavd bagtena. f Diffeaent lagEin scidibatteria strains, for

cxHSRIe oL RHES: STT5) 1% D o6Hific N GROR P OFRE ety i released
b.}/n geggictéegfuf?in’ thd DashbNhtedithal frdct &1 IkGloth&0eHe ash W alehiPdt al,

. reuteri SD2112 can affect the |evels of
ATM+7(0T-1h260e81 (2004 § shaws that ingested [ofedert SBI2M h3 canuaftot ths
one exanple. Such qbseryvatio have al so been nade jn
Ieekeat GRMhhe Rt egllsap the ilsien oha beAlthY Remangs M XERPS: Sikh
AER RUGE, WEEHyi Sk indicati
PR AonS BT Hadd 08 b e U i indicating
thik rday bant fugdmsental signalivg systemvietweangiub §omrand hosti Ved fhe so-
transported 15 to the, | h regions, i.e. the Peyer's
coMe O IO BB H Nk B g NS RO GRS pifinicire ap gy transpdrted
i Isf § 3 ' ¢ | ¥ @fe GI tract.
R R B S R R YA B 01 o
AhetispaifiaBicelis are tixnheetivared afsalwhienthen megraierfranh thetaldyact
including the sali varP{1 and rmarﬁaﬁl andﬁ,. Tcre ludine th
cpithelbgs Vgrihosraionss ethapnuciireBRrapfpiadic Ridydnsluding the
i G i le$ S BRse cells i
SO e Rendl ThE cABSRERN SOIAURRRCETNIES ol
thbugheto ditdeetheppradasimes these teses. nDne in tlee memelasy ghnd, these

.cytoki nes produced locally. This type of signali.ng via
ipIng ee ks mampﬂaer Pme%é%mtﬁgte?ﬁml%éﬁf‘o%&lﬁ SPSAOKRCY he

' i ih@4d Widaky Bihds$
AU Rl i 56 B i@ i e PRE@Shafivaly I hasbeen
deinonagatedinl the perkesion of ggesdrdgilinbleastanillabnd Pddghdy likely to
Research 53:642-647, 25 2003) that the observed
apglyde iciok s ProfciRflshut ri ti onal and i nfl ammat ory
fact | i ' hoettall Pediatrid R¥ckeh BIBaD UL,
to i :# ﬁ%ge%gleel?{ijﬁgﬁ%uﬁ%shégl g@i c er}r o’pertaines 019 br east _
2008 kthaythdioksaaved dssdctatioanbétenerofiuttitienakond mflammiasory dzasors in
group noted that nothers with_all ergi c di se

breasemilkshewn thahtt iy boseipie i tnglusnge {ignumugo

breast milk by dietary intervention of the mother. The same group noted that mothers

ase had .a
QgIF Rropertles of

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
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conpared with those without. In their hands IL-10 was
detected, only at low levels 30 and frequency
naturally in breast mlk, with no difference between
nothers with allergic disgase or not. It was
suggested that protection fromallergic di sease was,
diveasal y{onifa/e'r, W emes Hnrepbrt@i iaIM'tcmbes amd féation, TGlubnet3a 18ue

ng | d t ha ar I br e
1?"-6%%@@ er22 Wa&rsgéﬁ?%{é cau rfgplqtggzp"légqllstggn?rﬁ@d by oral
fb -
galt e%%@%‘%ﬁﬂl*ﬁ%‘“a%%%e‘éﬁ&ﬁ‘% o ot Qe m AR
ndﬂspeﬁﬁptfashhmr th2® (ﬁibdlqmalyssmngdrkugmsmmmtreﬁlay) secounter the fed
regulatory T cells e er at ed b?/ angiﬁeﬂ are
at“Pr@&é?‘é%‘ thé,tazget 9 1SgIHHEGSA] 10 elr%@ﬁ Cehopttcddo Hpttess
rgﬁmﬁﬂat rQ@égsesQ%%&e&itfaht%uﬁﬁﬁﬁé fhaniBey medi ate
ystandér suppressi on when they encounter the fed 5
aut oDifferegeincadbaciikys spacgs} inoludmg . Latlobscillnu cagati, have been
tol.er anc can be lFJsed to treat. inflanmator mﬁr ocesses

upaein 56 C8 SO BIGHG AFRHASONT, TERRIRES PR MEap gAtmal, including
hhf?lﬁ{nso DA 1 L\Je%d%@ﬁ&ic?ﬁ mlgf%%]éégisﬂlg F?%BP&%J AeW&ri is one of the
reu so called pro

éri, have been use iotic
nhraityl oatmmmg inhubamitn of the gmtmmgptmal teanit ofidinimialscanddis ngtinely

f@g’gﬁg%wmf’tﬁg%gs:r é@t@ggmg@ 5 %8 niﬂﬁnglfarfg%r %%”' R "ﬁq gnd mouth
o?ﬁ&h’ﬁl& LRI h&&h& t | nglf tIpl? h i @hdVeSRlibR@dridl b@ityOTsee,

and is ro in the 1 ntestines,
@teaSJI.S).rmkdnyNom 5,4139 6:718[5 hS&;&iZﬁn 6£584,263, 6@83&7 2681 dndand
rmut h of healthy animals, i ncI di ng humans
51848389+ oVherve rgﬁér isgts @t‘,e,ggcpw%lgl@ e\‘}?‘{’%Fro %Ond‘tl‘?ﬂs m the

oEABIR Syt 408 AR Bl s e s sprcin o
hQ@oky»pwlﬁoxgﬂdahyde.)nder anaer obi ¢ conditions in the 15

presence of ycer ol % produce the antim crobi al
Subgggmlq(mlae@v? gegil%rr Wl(egn reported to be used to prevent and

B QUL Uyl BEHLE SR BRLAT R i
bk heationdd EP gnmmfby\&adlaws al&@gatrdlfngmee/)m:bmhlﬁnmmstra]ha WO
foll ow ng patent/patent applications be ment i oHed EP

0123863by St’awlé?gar@pg Jaweriag AbecRmepns eheteolaeie
o SR8 808 AP e i B9REAL 8 vt

ahdl emf»&temsanerebf foe tmprovedmceasn vrﬁmfﬁoofeeﬂmgm batieke and a method

selected lactic acid bacterl %f'd onents t her eof
of sychi seisebon dMieFeRISEiseH | Ikisfag o feéb th ntb(gbtiOégcre%ﬁ dhelevels

YT ol LRI MR sy
feddling babl ldeverapal @)yt did sagmeltime dstedutinghe wise ahdthereby the
reducin _[g the risk that the 25 feedi ng baby dgvel ops
amquetr ofyT GF-betae? wiethe milkipd she niskdfaethe daqtatineanriser ig dgvelop
ﬁbeby the anount of TGF-beta-2 in the mlk and the
‘for the lactating nother to devel op
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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mastitis. It is therefore one object of the invention
to conpensate for negative changes in mcrobial flora
by giving specifically selected strains of lactic acid
bacteria to 30 nothers befare and during
breast-feeding. It is another object of the invention
compsmdnescfor mothengthahstinndates merbesadrirbdittiomef Hdd inithe breast

s{,m lar distinguishi.ng.s Lfic t Qking influence of
et B iy AR eing Raaee il 1y pubeatie SN dewT g
sGRLhALA infidBinA8orPin thébleh& it glamoéna lokier &8sudiaBll Aie¥efbre

conponents for nothers that s d

i mul ates i ncrease
r@huoelinsk aofmadtitis | MBstitis and eutrckmsal mastitik cant bet doasislared to

il GG Ui i ST a8 PENTAQ bR g Dreast milk
p?(; ast Mk b4eatARERbLAAH; B e ekl meHEs t‘ﬁ{vgﬁt%ﬂhfzn may

educed risk of mastitis. Mastitis and sub-clinica
impsive mahashedih andnibddha td give milktfer & Emgemiihb. br east

feeding apd. thys preventing benefit to the infant that
br eash T therbica? o he Inyaplon &y Brpr g PR BisaBiefime B0
' ( g Nprove
TR bR OB Ll T,
aaigstrationn® anihtald, tnchuding humeamsobj ect of the i nvention

to provide products containing said strains, nutants,

met al¥herabiectyand separagss ikl ke moss fullyppparantfgom desiotlowng

£ L ' to animals, including humans.

da%Logﬁl%oa%?ghﬁésn%g{i}gfag%ant ages will be nore fully

apparent fromthe followi ng disclosure and appended

cl ai ms. SUVMARY OF THE IYI\I\/EI\TITI ON_ 15 The invention
UMMARY OF THE INVENTION

herein conpri sesS LIONs  and
] . f . '
ey REERloph Rl KR B 15ReaT 15, B Loyl

thabdfethat ave e @ldcteal fivr theiricagabalats €o insrolebrehs niifk fongeeding
anti-inflammatory cytokine IL10 in the mlk for )
te behiesethore pieciselatio irgecapetbgilevglsdithe andiviaflapanatery syiglingdL10

.t he t e ieng. t he. c he.
R By e B R it ey B gl L Al me o
rédulngltBE cuRe ah@ierdbl Mg RSN bf TOFURYED APthERSIK, hicaniapd
thereby increasing the ability to give breast mlKk

redvged tek fiir thsalactpiing mothenie develop mastas angktbowehy increasing the

oPEy Grge et o Bt SR PO iR BroHE R confers on
theOGHi R0 aGe ihHsitiSh hareSalsoTREUHEMBO ietddVf SElettivnl dfdagh @
novel method to protect viable Lactobacillus in a

Laotolradidyesirapis. Theodavastion akso anchusigs a obvel angthad tp popteethaable
L%%}oibzz/ceilhzts5 incaot[gprglql%{étd'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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O her objects and features of the inventions will be
nore fully apparent from the follow ng disclosure and
appended cl ai ns. BRI EF DESCRI PTI ON OF THE DRAW NGS 30
Figure 1 is a flow chart ofg a manufacturing process

t hat may be used to rrake the product of t he

AND PREFERRED EI\/B The present

i nvention provides f e breast mlk

for ﬁ%@ g&éé&mttn‘?venﬁéﬁ’ p%deg%eod%%lﬁ@twetb@edsmnﬁ @&efeédiﬁg to
| evel s Of- the anti-inflammtory cytokine IL1

babies, mdrk peecielydd irpeeashtheldéveks aflibg artthmﬂaematmrg cmmne IL10 in
[l d I I 1 d I t d

il i el Do ik g et poty A SRuToR el GRS fnd e

ﬁn?ull{ane&la Whu&gh§é%§£tﬁfé(¥§ct§f5@fe)t tﬁggér EH&%&M&UBJD Bf ﬁa@%@ﬂ‘t

et a- in the ml , t hus resutlngln r educed
Srglnslkng ibstahe (IT &3 and thgraby threamount d&V6F diptardist the ingilk, Thve

OGS Feibr BT OB B g BT ARERIGR P10 ser HEcEeigmse of
Tmﬁé{gbrhgso%?it&ﬁtvﬁﬁi tHeaftdnfioR s Dnbiael8 b %erzﬁ%ﬂﬁnmmstory

I nci dence of sub- clinical mastitis is lowered in
effhe df awnsirhing sgleaaqblaa:ho acié bacteriaymbamingithat the invideoee of sub-

bacteri a. a e.of a s ain sel ect t he
cJiR R PrGHS FpbeR S 08 TRt s sP e Py Fedady Pahe of the
bhﬁeﬁa ChhBk&Rble bfh géralh Relbhted bﬂh%&iﬁ\»&%ﬁ H&ein%@ RBidrPSD2112
thi's invention, ere were only 15 three factors in

(AW@CE\SE&"BQ}NS that were related to the level of IL-10
in the colostr freatnent. or not

t
wi t h 1B eFkeEadripldy tthecln&%%tlgatﬁg@tf@%t%?wtlw@nﬁ%ﬁ@?re gfere only
t
AFE BT LA, 0 e RIS 508 0 e o
tigf mbthEgnh streafm@tt ©f naneitle selectedlbbtar acidabactmd ,b) theenummisee of
IL- 10 is present _in her colostrum QG.vi

pspyéusichidiien pogeiodhs wathenand @ themumbss of BIEV U BrOERRCHS
THE 6 Athel TR} Bhbt M R KEp REREIRs IRNE s R Bycibre -
10®$ Piebdnd A mrtcblmutrumh Gieiag kpeeifiqaile gelecied astidbadiid gacteria to the
required. Increased system c expression of |L-

expecsaninogher denrivaeks hefaes deHuem alss haf)th@@émty fw@reﬁse e thelevel
?Fﬁqstmeaqe @Is%{r&wl&&wﬁﬂe%m@ BiReifft: feg;)aqg ging to

i's"invention cou s purpose

25 | Mndrbed )semiit erprassidiost IUsds hesopaitubtienstadsstknown to
strains for inducing ILIO in the breast mlk, and
PsqvS Bipe | dinbeled thesgiore e strams sigctedaccordngde s invgntign could

aPs% pa%s&1 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
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establ i shed nouse nodel and traditional analytical

met hods. Qther simlar nethods of detecting cytokine
production in mlk can also be used. The details of
this will be nore clearlygqunderstood fromthe

Exanpl es. The product of the invention preferably 30
cEfNEption bl ithe wemarg Ishch asfantolnleirsp: pedtigdfost paddutss) tablet,

h f | d f
cables paidensesorien e eor Tedpistsgeadtg Bimatvestariiiithgo us
llﬁg‘{?lllﬁ\ﬁeglpog DRI raﬂ'on(ﬁ%}z ok REExRRALO¢iat Rl lgl dﬁ kéer}bYr?gnthé Q&tive

e such neta |tes or parts in dition
iRredimStabidfonén éxtiende vinreg lmetolbsczllﬁhe:llp hedulen ofed 1he>11-

foiRHiaHons dRrimgEe g SBPICUP RS BTt bee fPOBRTAROHos patent
4%?%%‘%21}9/&?@%3]&' L€al, EQY‘H&fe T &sting @Md"'eﬁldn‘s KBlactic acid

ing thenselves particularly to use in
babreria fv@tanddats that wedaenfoond cahtaips (hasmportdat step Ioétlfe)drymg
that will hel p_keepi ng th? active_in redl en @h
theopi] B heeaaBIBENAEh B PEose [OSAIALIOT G TBF#Ed AADD,

f d stabilit f
SRl P B g ovec srabLLy o

CGehr Mg cehcedtratiddidf mdoﬁactdbeczdm eetllsmgededrfmﬁf&tctlmss ofa

of lactic acid bacteria in oil nd fats that v

e U B e i 05 DS
esteBXOII gtiﬁ‘ﬁ%ﬁ‘lse?{n tH?ﬁlléHm c;fedfrf&ﬁqo!)@flé'ﬂ’ﬂélq{eh%nt Blroductz but

cre bacteria cultures, as se
1f i@ru%ﬁallygpr&féﬁbl@ta maaaqumtem of abb@t Tel 0 @f@e@b}oawfmmmg
sel ected Lactobacillus cells needed for W’

Lmllts)aor mere petdailyfintakeod aRFedtGo AMMBPEHRSC 8 Ovct are
%gle nd g lt’(f‘%ncx%fd%%é}ﬂ?a g(\)Nlﬁl%u vgxesglgec@fe%tﬂ{g thBBroduct’s

use in he nmou non
drgeﬁl@ldﬁﬁﬁ thérhaetugics (itstflavor drtsnedl).UWhed thy ppodateis alyogurt or other

have equi val ent of about 105-108 CFU (col ony- fg\ﬁcgl %
lagiictasid lgrmensationpapdughths lagtin %feane@at&no%@a( s) usgtprfirgduce

1Bal % lq S0P SR SR TORIDIGATS AP

L @ik RABCHL iS imporgandheht Is@leahﬁiicaﬁ/& efraifthaviag (hetstued
flavor or snell). Wien the product is a %/ogu or
aytdkane effeststaceordipido thermantian hergindesaupatidle path apy stapdard

SR OBy SRR BP0 ot

1d? n¥ QG4 By thSusd RhEBDB dtltaﬁl(ﬁ)n @his canlofic garse lmeu&)sﬂy dd:tenm;ned
i nportant that the selected active %t rai.n havi Eg@t he
Me@rqeemgzeﬁttlsnoam inshesgrt. e Ehesstrains awsefl 1og thegnygntion higtsiy panbe

a8 piheg Bofire b i g i B oA ad g BRSE
ﬁﬁﬁhl@tlroéC@U&?dal @rvin@bf Veaatethday ad dhecussml abbvé.he

ot her strai néy his can of course be easi|
det erPricfeeably the preshugieofi the)nveasion desdpt qOHtatwh%rraembqqﬁeélal

Gisherniseh G Ge SPE iR LB BRTRENR LI AG Y ARIRE) o
RktaBolitty & coffpehyal Bteodf 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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25 about 106-108 CFU per daily serving of yogurt or
nore as di scussed above. Preferably the product of the
i nvention does not contain other antibacteri al
conponents, at |east none fhat inhibit or kill

sel ected the Lactobacillus strain(s), or netabolites
pRIduSCROfefRhEd hbeb @edt,theprotndt &5 6@7€ dedreds @ beatet Foriany .
The strain(s) of Lactobacillus , or netabolites or
extongediperivg of i@eeof , can be 30 an additive nixed into
t he I ent [

for miatge o s HRE SRR g oy WiErsiond by
r&i8keh& 8Kk foiloﬁ[r%{b&aﬁible@ rwitgéh ﬁrhaostelbe(cbnslrubd) osllimiting the
ot her product of the invention requires a heating
iveaion.t he Lact obacillus strain(s) should be added
after the heating. Once the sel ected Lactobacillus
cells are in the to product, it is preferred not to
Br8ablel N8R eldetioBOF Sithigbegr ees C or above for an
extended period of tine. The features of tae present

i nverhe gﬂewmmf@t@ lrﬁ§f0éa€1ﬂlé‘é?t¥%“sdﬂg’§i”§"td@68°r jpeto this

reference t e.f which are not to
"E)‘@ng%lh%%nretif (%n he%lio%@&ﬁfﬁﬁgﬂ% hvention. Exanple 1.
Met hod of Sel ecti on of Stral ns The sel ection of the

Lactobam I | us st ra| ns todbe use accor d| ng to th| S

_lgfés_tEval %ug{g Q}{og 1? o§ Z{tglgwacq}lﬁs % f&ﬂ}leiec{?orp(g%gs' Sncglnlds of
Lact afpagis h égariple 8f e sélectiohehahsd; oertaif vatiatimhsnandiesatios of
an exanpl e of the selection nethod; ar?é nvarlatlﬁ]gs

thlameahqdeqaatbﬁ@wdéiby sprgane kil lgd én g ATt ye PBYIng SRy
kil.led in the art w thout departing fromthe 15
‘PYﬁ%‘ﬁ? @5 herein. Materials and met hods Ani mal s:
Fifty-one germfree BALB/c mice (nmales and fenal es)
are purchased from Wsconsin University, USA. Mce
Mpaterialhigndentthodsst eril e plastic film 20 shippers.

Fiftegen c retr S
(isol ers fé’ n§ gerafggrf g?Aﬁ&&écgg@lg)ﬁ%agﬁﬂé Iggfgch
RiEnade I BIRVRBshsth Usirakes Usre Miceedstippedsobatilerplastic film

(br eeder Ani mal handling 25 Mce are | nt ai
shippeish é?lgweexmm: areftransfeireblosagt &l leplatss 06%@ ﬁ@agi %P% 4).

Two cages containing each one 2 males and 4 females are placed in isolator #1

(breeder).

Animal handling

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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G ean, Ltd, Madison, W, USA). Isolators are
sterilized with 2% peracetic acid (FMC Corporation,
Phi | adel phia, PA, USA) solution containing 0.1%
Naconal (Stepan Co., Rockgport, IL. USA). Five to 6
m ce are housed in peracetic acid sterilized
Wil pegdeptiensd oageplavdd ihtos isalatdresAll stieetecwivediobt dsd wirtec ed

of the sanme gender are 30 placed in each ca M ce
hart@nf @ao@m%watsm&mlé ar& égalghtﬂ‘?ﬂﬁlaw ig Sb@%fﬁaw week.

|
PSR Sy RSB0 W o EG R0 e n

r@MhQQhﬂM&dymﬂ&hdﬁesﬂahnless steel cylinders and then
transferred aseptically into isolators. Bottles with
tap water are autoclaved and then sterilized 11 wth
ﬁeragetl c acid when placed into isolators. Al mce
ved food and water ad I|ibitum Food and water
I eVG|L§ct&f &id betdeado daidsied aReidelitifpdiand chaagenizedibye a
Ani mal s are nmai ntai ned u

ge a.12 hour )

P AR AU A A S At 1 'c\sro@agﬂbare figst grqvyin 10
t

i) - Ko s SRR SAES F Rlelim (BIBRCEAE Qi BB CinEbded for

18%h atB7 @@ mhe@tramemb 60 ull af ms;hmggoattee ahbil" Gufes]8 Hhed
| actobacilli are first grown. i

e R S0l o MRS Rt Bincpbadm ol 6B sy sy
S0 e B 7 s PR et g EMORPRRL RGB! SORSALL,

Ndroakd QH\{] QHSAI)loth& QOftridtandis dvidGrdeAfahé thelfellbt \]lcvashed)atw@wnh
37C 0
s b e S e B B AR B
t
glaglclyed%u&penﬁigx\?igﬁ mpﬁ’ PI%§ %&‘gﬁ{e\%%g(gﬁl%@édﬁﬁ ISZ 121} c ov1ais

40 efphipdte7daf dneil ﬁd:dS Before of B tha bad@itorthnmicer thé @ureness
mn. The pellet of each 15 strain is r sus Eglq %
B0 cancepfraRf thiheulwiastarg deckide Sﬁrlalclébo jitipn hipe lactobacilli

Sblf}%/ g\?/lloﬁsl \§vFrﬁ: cug %1 ?)gat%tof Ig§nféﬁflﬁﬂ 5%, Qh& incubated in

e mce, € pureness and
&Q%B@k&ﬁGaQP'aIOBHLD €ocielytvile MBY HSADI eataiding Seadralic 1/ 10

dilutions of the lactobacilli suspension

geatretorsiraarofhen @§OIéth¢/R‘é’ah%BP%ﬂnB&WEStﬁk% i!f"ﬁ@é‘?“eaﬁagla“d
c d i a |

B YO AR R e Pihe P B RS RE R

feefickRi d Ltd. Make Road, Ba5|ngstoke anpshlre

Engl and, GB) for 48 h at 37C. Cultures are checked
for colony norphol ogy and reuterin production. Tests

{"es?s rg%rrr]}eﬁts anths%;(ac'mﬁé?npl €)

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

Lact obaci |l us 4020 30 Determ nation of Lactobacillus
col oni zati on One day afterqynice are placed into the

i solators, fecal sanples are taken from mce in each
sespgrsiomistadded fomactabsttie centainingi20 o rod avates avd offred taméce.

. d of wat f : to 7:00 f
MIRE i Bantopd2 Beberede reers SR s *Mhel eingon Abe il o
%%am YIPEDNGP QR BoddBsleti STRAEN méetlhes&éww RE&ge 200

of water and offered to m ce. Mce in isolator #2
LueobaciBusl 4000estraimrand SR2rhike in rsh@tcsl#épmsweo&ucmdeﬂut 4020

wat e ont 1010 c
sSep The Tppe acit pericas SBroipn wteliossth past B Fprgss 3.0~
10QQu/a1 " 81iPe ANSLIABEYNTCEIvE Brlly SRt @dntibD). IREAIs¥Bples (10
Lact obaci | lus 4020 5 strain. The lactic acid bacteria
psiietp)elinen mca@dg@gmop)eacmmmletm wrotiaken veashlyap iest Br fackic acid

1010 cfu/.m i sol ator .#3 t ve .on
bRt FPyZateudd Posp ESEa B f EEDY Rkt Cage
group) in each isolator are taken weekly to test for
I actic acid bact eria coI oni zati on and p033| bl e
eqtip el izaon "Withhalter¢deschaddéar dlo an| sSns.
" Con entl onal . zat.i on edI er flora

oot lwgysaﬁfteewlemtmnz%‘?‘? B TR PR e s

"SéRehBchaliL&P vAttLalterddOSBheETdraTHRA. 33 Hmidd Hehrifd AlRar
Schaedler flora. C3H mce bearing altered Schaedl er'’

Schaediersdtoza mreqha@@dedﬂr@mﬁmhmﬁalms@emémown NY, USA)-
(Ger mant o mce are placed in
e g Blaee S e gy L ielhecimPs fheReBmy sl Blpst for
tﬁ@ﬁreée'ﬁcé BEHPRESQRES ObnitdehiteRld Hick AbIOnizE@MithQést Bir&ifs are
m ce colonized with test strains are deprived of
dmmwsad afweteri aqyhinighTh Ehm‘mt depal feoes petlets frnam CéHSthﬁ ora placed

.C3H, m . pl I

S ol RSt IS RER bRtk Sl RS . 1S
pPEREEAYE RolloSvel %ﬂ ﬁa&gecﬁlace Says FERES Hbin A 0B ind EBEBSice arc
from BALB/c and C3H mce are obtained once a week

obitainedgpne rwveck domng hewokthfto chegktfer dttrabehec e flara gelanization
aégl oni zati.on 20 and presence of test strains

RIS HES #BVRY £ ve days after nonocol oni zation
with test strains, and 30 days after
"conventional i zati on” five mice from each treat ment
Iyabatiomy e eut hani zed and the 25 ani mals sanpl ed for

3 glt 2 &nﬁ%ﬁféo reéi:éysl, h % % elomzasholn%ftho{%st s?r%m%y tn%ijnc%ys 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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Preparation of spleen cells: Spleens are renoved
aseptically and placed in cold PBS + 0.5% bovi ne
serum al bumi n (BSA) (Si gna Chemi cal Co., St Louis, M),
USA) + 0.1 % sodi um azide {3NaN3) (Sigma). A single
cell suspension fromeach spleen is prepared by
ﬁpelrl)f atﬂimgqultklwltdﬂ & PBIS X &idvhixiigd@elhethasnspBismpmy -+
1.30 ntam cin . The cel | .
°§Il}§§’§ﬁ§ o SendRe raRTa raraRed el e cplpresusgdedin S
Ley?%mnﬁezx@% Jtysl%ahua; R9ARHIE PP QuspkAsiBh i chibfked under
rigerated c ntrl uge. he supernatant i s decanted
t}&ﬁdlcﬁ'@oﬂlﬁ oodf patitlss bmmdletacﬂilsmﬁomeiieylsel@b swgpension is filtered

Oy BRE 3 ot 55 b e el 5] 3 m
oﬁgahglgte%br&k h $a0lmBdiue w%ﬁ‘r%d hwf, a%{aqiﬂmy lraqsp@ﬁhéd in B8l of

suspensi on I s centrlfuge as above t hen
compkraatdinm. iThedel smbdiy isatettrmimed bglttypan blsa dﬁ@m@ @x¢lnsion.

THRSPOHSSAI SEHeRReE S in et it 0 4 ZeHhat ks splicion
(P%gmfi esgfd &H%ﬂﬁﬁ&h&é‘:@%ﬁe@f eﬁﬁ%ncénnsuéryéﬂﬁ@%apn

roug e nylon cloth and
sGspehdibh mgﬁgilsaagao 1.0 XTh@ pelsimat inicompésaBRPEidédo.i n 5m

f lete RPM - 1640
Fi nalio) chsdiss fEHaaT RS SErle SROFR WA eDoRa vt Higre
P ke bishd SFRRAP IR 36, FRY OO SR e

cbmp%&hﬁedﬁﬁnﬁnll% iHsymmulhﬁtmﬂlleﬁéﬂ) ahd ompregehc? Of midleihg agents
and counted in cytonete The concentration of

sesfeasceacayabingty st koL Sapeiottiam Sg/mnelis b

DAl B TP R, P Bl BBl e

igtiVMER L R AQ. S(IE%?hﬁélﬁfnﬂ donEhedieéd ScdreBl kiidpension
Pittsburgh, PA, USA) with RPM -1640 conplete nmedi um

contatriiey BB eel(mﬁiﬁymlaafda;u inadivated gr eaeanc e Ding

e o kSR Ra A b ARt T pett S

v%-e% [Hé}hq%%@ﬁ%%%@c %?&sﬁh&?i‘é% 48'h f%gfm)th ﬂhe%%y&ﬂ a‘ﬂd 4596
% g activated L ;

and heat reuteri
hpwinh i reliteti) The @ap;erimmds framtthe Hivetehie collsqpet gapolnd and stored

cont ai ni ng ﬁ:zl.lfs cells and fifty | of heat
al‘hﬁ@ﬁ%’tlé‘éedeor?ié 1BY§2%%55 ny protein/m) are added

to e Jé vanFAERi R EEyoRinE LT Wol RGP-HeBR B drl hféﬁ‘ﬁlredThe

cell tures were I ncubated in 5% CO2 atnosphere f
sdﬁerhatamts By ECISW wibing ke minireg@uanédkiohe oM K6(R&D S‘ysmh L

reuterl The atants fro the5vveﬁliﬁd]ar
BN HOPS do lin trmateede ecqpmenditity e mgnypturer

cyt Okl nes assays. Cytokine quantification: Cytokines
(IL-10, TG--beta-2) are neasured in supernatants by
HdsblBA using the nurine Quanti kineTM M kit (R&D
Syst e
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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M nneapolis, M\, USA) follow ng the procedure
recommended by the manufacturer. 25 Results Cytokines
are i nmune system proteins that are biol ogical
response nodifiers. They goordinate anti body and T
cell immune systeminteractions, and anplify inmmune
forehe 8DRi 1Y/straBy t Dikib stesin iswelegttd anomdikg tethe pyeseitasyendidn.by
macr ophages and 30 | ynphoki nes produced by activated T
| ynphocytes and natural killer (NK) cells. L. reuteri

nglk%nhﬁﬁétlo%tcfﬁhﬂlu&h@%f B.10i @&ﬁ{ctléﬁ’ 7 PEF-beta-2 reductlon in
an Ce r omstral n

4020 omambrdastohlllnb s sl evel s are
hi gher . 14

6 oF o st xamE caPEns 4l e s%t G fir Eiy%aﬁaegﬁme effect in vivo.
L?%Eﬁeng} E&ﬂer@%'ﬁ@@@%%@ﬂa@l@ floknl Pnd ARRHEA Pybeafture

duction in human breast mlk by cells of
Qodlettidng danhssss, StA,ATvs) 15 tekeids Thewstpl astabonil s Stsalm ksegrowhén

NIES PoRh e Ttalear i ied e s AsEoneRhalant PSR The
cé'i'iﬁm A0n AYRBORW, Waked thlel vaigt 1;19;@ pha¥eBABTEE sal MO PRISAH

'S sted. The teést Lactobacillus strain is grown in
6|\831$nb resuspéidefl cohe samd bhiferv éﬁeetihma therqpltuteeformulated into an

xponent | al wt h ase b ation at 1000 x
g“ﬁﬁBQFPélHCTt W%’@V‘ Tthgnlfﬁb@ﬁ\h/%? &?@3’ sal i ne (PBS;
PH 16rHs é&aﬁeq doBble %ﬁﬁ& ']ﬁ’&@bé Ebdn"éﬂe& me}bégnfﬁ%mg%é er
this is the culture forrmulated into an oil -

gotandaloctf the selldctadi lagfictaaisl basteh@dsaliqngbe xampicted it tlr@l cgwrtments of

t bl tralled
RBeGiel Boe P BopHe of stBfbinf SRR a8 Bricind the
tbd;g drbity A6 apﬁ%ﬁﬁdp%g Rwlider gy, conducted at the

partments of Paediatrics at the county hospitals of
J onk dpégngnt Wirhen GomrfamNizs it Ingoavm;f allergicldisaded weresi t y

! %Ltowaifyl rgé(q(i?%&%(%}’ g? g %gﬂgng JQ@@E%%& daily dose

qaﬁ@mj%??latc@od)dtﬁ‘inlg)fhé' RREWEsREORAGI Thasistoptdaillergic
daily dose 1x108 CFU or {;I acebo

dikensengast doafifroed bywetekephbest inteevit e bynan Erperisinsedoriprgyfresearch

el b e cyp e raEed” I rayd aCuBRaRtSrzs hegacen
thé‘agJ klmeg{%?ax(@ﬂhée‘bginweﬁ'&n IlHORD 116 Alpie20g3.al  and

equal 'y random zed between thé experimental and
pl ac eﬁbnnlﬂram:e Wwaoasscsaerliayr sollzod allthapsdd boptre df the study

[ e was assessed by,collecting all the used
HSB‘{{E é‘%‘ﬂg‘ n gnals g?‘re’ﬁf‘ g‘éjlﬂt S thgn estimate what

‘renmai ned in them

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 (Béttcher, 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-q, IL4, TGF-beta-1, TGF-beta-2, soluble CD14 (sCD14),
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25 Met hods The present study includes col ostrum
obtained within the first 3 days after delivery, and
mature m |l k, obtained at one nonth after delivery,
from 109 of the nothers. fhe m Ik sanples were
collected by using a manual breast punp into sterile
tethldgt secraibydgArisigdd andsbdatm adtasstunt. anal yS| S. 30

BRSO PR 48 S5

aBRA9Bd: willdEorhRBRidD EMSAM&RQ/ f%@ S%/@éhﬁézﬁgmgﬂm? @I@ta%l:é’rdmg to

regardi ng the content of - and the rest of

tishegnuiagust’s resdminrenditiapg ot ke analys@od T%Uethdtaad T GF beta-2

anal yzed for, TNF-a, L4, T

vt pfomes ﬁer(ascaﬂéstme o PiRgpyaty gk TR Bf0 B Bisgribed

eﬁﬁlleggﬁotéﬁgf ’ﬁ)@_l_} tiik A ISRATRI 8iHATTNEDG wle?é’@ét@n‘rﬁﬁed with
-beta-2 and sCD 14 (soluble CD 14)

cmmnn:rmalriﬂLIﬁAerdagmt hitso@iniePdiPalr rézge@sek iAmgst¢rB&D, the

don cor di to h .. .
NRRIRAED aFaroge ol AT G e Eﬁ%f%égwfof detection
3G [ r
R A e G R Ll Y AR S R
fad[l—l(ﬁrxnd(mpg/ﬁﬂeformm?)c)c The levels of I1L-10 and TNF-a
were determ ned wt commerci al_ ELI SA reagent

( cLB Tetal g and flgéggeﬁ@ agaéj(zed At @@&ﬁ degraibed ear11e1i* (Béttcher
h t
AN 0V B0 G TEONT PR 5 PO
pbtabsitmatlewels werd nidaburbé hiothe Clinkal (D@irﬂi‘stri Depafohitd at RinBoping
g/m, 10 for I1L-10 and 7.8 (%rrL or TNF-a, Total |gA
IENEF@WQIAOW?]@C&WQI%Z@ gtopdard reftinen(ige sdessive elsstodss) | $eé\am

PR prA8E g LU s oLy SRR PRI PR
QA 8 Serit Bhadeacn® Rhashadil Bidghbstics Al p}ﬁhlam;\sédeyx)
Department at Linkoping University Hospital according
to standard routines (ion selective electrodes). Serum
< s to a panel of inhalant allergens were
ShitisliSF ah e h Uni Cap(r) Pharmacia CAP SystemlM

PhadiTat 912€ Iof theRhaly pe@ipawdd ainbsdd Ssumidp[3o%d powetue daa)t a
Statistical analysis The size of the study group
trug deifRrencedn als@aahm?gufs@%%m thetlo rejderd 8fOUR coxzma&efi d@th the

pgc{cre@ eér%ﬂé eTh@ca%dl& o%% bgg%? ﬁB ‘?}aet &Eﬁrﬁg nbtﬁatté']i%bclal.

nmhiesthtains@m allergja asad,emn othes mss umsprt 4096 of ﬂnatsulg b¢t§1 irctfhh
mani festations of allerg % or eczemm occurs in at | eas

Plrgghugronp andseas; keeduced by inalt inthg cprsimanil grame S@aﬁcw@eeded
“%gé;gfe: gﬁj &Y A ouldbd NEIGIEAPE 0D Bhd Bk ApoutHOdREEPwas

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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were 91 subjects that could be eval uated per group and
t he dropout frequency was 25 assuned to be 25% A
random zation |ist was perfornmed by an extrinsic

conpany and stratified pefg centre in block size of
four. Total nunber of subjects needed to enroll based
aod a shfe pealucufoabotbchddrew end adudtspmhidregnicqecrelypewaenbt seen as an

r.opout freq and Dbl ock size, re estimated to
eg‘ecafwbm@nena@ﬁg&eam WBEBaRS TRt PEPBUp. 30 Et hi cal
consi ﬁ:l'd&' fb%ecﬁﬁ@soﬁlgh Hﬁ'fetréht (iR \bl% alsh kéenld8 Gl AL proBlem
on e research with human subjects, the
regrding tma‘mcttshat egedav pypartioniof thanrisknpaputation eroukthdevslograéldrgy
an inf nsent. The L. reuteri SD2112 test
Eersndintises SR Moipmosd i Ihe PRGEGhEa praved by the
E?llﬂl@amewé“es&{rquﬁﬁe U erfBt Hospithl &*L%ﬁkot?ﬂ% adul t's, and
consequently it was not Seen as an hi"cal problen1to
enrol |l pregnant wonen and their offspring. The study
Erocedures with different tests were al so seen as a

S probl em regarding the fact that a great
Pr OPh tHeQRd! wk Bkaininkd khe%‘?ﬂéékl cﬁ‘ltﬁr%t WM vehet QY@ women had
allergy 5 disease and undergo allergy screening
[pcwbedlinersureTistrapr SDBLIQ) oraldysd a/ppkscm@d td)@}elt\/h@ Et hi cal

Revi ew Board at the U i t tal  of
Roou e ReTH Ao By A e o s st Pk s
oFwWekk NI resﬁex@fhaa dHWTﬁEth ad theis&dy%s@eagid Add %hffe@ %welen

strain SD2112 orally 4 weeks priof to del very.
theatver gralipspasofor bedugonipeastieedingat anaanatip dbscomn@tlons in the

simlar. The nunb rs of weeks ,when th rs had da w, d,
tVAEERDS JHP tP08e m}ﬁy OfASEINTE Maghly Sited BY FergF %m%&% ar
(bAEo N0 AT R Sorité$a) 106 dﬁ%?édééé oo@reka.&&ﬂs%tnfv@e%oth@ Bvibroape

nonth. Discontinuations in the two groups, up to one
mont Hn dfe lageytenitasestraan giopp dmw@dmtﬁwroﬁlfeen the|breast milk was

eonat al. h I t.
rredveitestible B wlnddimete St BuRe Ry
dnedfaﬁ e rﬂg/ﬁlﬁffltangé [ k0 w]p mantuh ??arﬁlMEsoﬁdnﬂth%lQﬁHsQn ithe

he breast” m | changed by increased | evel of the

;mmebo grofap m&pg:/n;L EiyltSO-R iSGh]e ) EQ@46nMsdeskrmrea$mdhahvel

S B 95 Sy S s BRI canty

1oév§xQL)the B rzullriMup MRAMWE74 9gAn [fmzeﬁago gwst 565 pMel[211.7

G--beta-2 in the L. reuteri SD211 roup was
-2&@1) thmﬁr the precebangreupsipgh 002¢.altel lgveld afithe other panamégters were
1fter| rog nmedi an 674 pg/ nL [102.5 -2800] vs. 965
SHGHFRIN REMVOLIOUPSg00] ) than in the pl acebo group; p =
O 023 re i frilk0BdiSedd whdk8 aBENRNivES 28R RIs6RindBYi¢h of the daily
simlar in the two groups.
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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Breast m | k obtained 4 weeks after delivery and
di scontinuation of the daily 25 intake of probiotics,
showed no difference conpare to the placebo group.
Exanpl e 3 Manuf acturing of {or oduct s cont ai ni ng
sel ected strain In this exanple, a product called
cbﬂeimtaa[yiwaﬂlmmdneb(pectmmffeatd)ﬁlhe;jroca'sls'aflg spadideting theanil by
hased for mul atlon reuteri SD2112 .
el 1 e RIS SRRy MREFASHGAb  PE e QO e the
thEANIMR. Ahe RFGEURL bR BRIRSRvéritiod sFiBMH B a§ Bﬂ Rro‘i’ﬁ whic'i‘ﬁt is
oil to renpve nost of the water in the ol he oi l
passtlale trenfvee itheweater. ohlthwgb utmassaraflwbekr@dmbha the stability of -

% ge abl e oi l refer unf |. aner t.hough an
sutPeiaien s Sosy i Sedmichmater g T B fopmolbtioy D se
KhOwr fo ASVIHABr ARUNEDEhe s@raﬂyarrarp&q&&@ba%ﬁﬁect of the
processing step of drying the oil by placing it under
vacuumis a significantly increased stability of the

lactobacrzllr |n;the f or nul agggwéﬂ;lég‘leqebe?%%e%tﬁge oi |
ch it

rﬁa?rufa_@ﬁﬁ'ﬁﬁ? %@ceESQS EW R HiB&e MR iRtailsArbROUER LSa'otssm“@?rocess that
previ ous known that the stability of 5 such tures

mas'hrlw&birmhcmvemﬁcaﬂwelmfwlmwvater activity of the
formulation, it was not known to dry oil under vacuum
for the stabilization of lactobacilli. Description of

Mg fgrmrwér@(ﬁgﬁ{gr ng process. A flow chart of the
preferred manuf acturr ng process S shovvn in Fi gure 1.

1 R e Rt Ritf Py REHRR Bl xR SR R, (e fdFis A6,
Kafha @ Sdsn) ahdMuxfldwe oaedrehapri Akésfuhgkéﬁ%ﬁmﬁi@) witer
exagw}ldaAkorred R, (Karl ams AB, 15 Karshamm

rfchbsarpil M;iBeMScB, Cabfvta) in 2RelaphisingAkashine/tank (Alfred

5 AR, Mot G0 ot L VP VB

2AD PRINRIzBMAA  JaTAS é’sﬁﬂﬁ Bnd @dspxl (SaHe. P me0ada, Colorad
I—lormgg%. zat '1 on. '&n ' neﬁpUn”p %ﬁnd(gdr sr;lggf(Sl ne 3%51 o) are

cppnegted to tb@lﬁxﬂadm)eran@theammeetﬁwntagemh@d Bol z mi xer and
the, m xt re| hono enrz uum drvyi ng. The

S SeGnhdtTod T STRET s 76 e 0 SRR Y g Bk,
féraMkhourd Or 12 hours. 4 Addi ng Lactobacillus reuteri.
About 20 kg of dried oil mxture is noved to a 50

4] | Addingt/laictibesidus rauedriAdwae PO ke of deed eil rmlpbmermoved to a 50

f.er abl eeze-dri ed,
R PR & P oS FERERBL reshire he alqunt of
L0i Lem&rwus&rrevoaﬁr ea@me ErdiR bA d@@ aﬁl@uﬁd@mge@ ulrgheow but one
cul ture having 10 Up erga1 |sa
example would be to add 0.2 kg of culture having 10 CFU per g) 1s added. It is
mixed slowly until homogenous.
S 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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m xed slowy until honbgenous. 5 M xing. The prem x
wth L. reuteri is brought back to the Bolz mxer. 6
Di schargi ng. The suspension is discharged to a 200
liter glass vessel, and covered wth nitrogen. The
suspension is held in the v8ssel until filling in
bottles. 30 Wiile certain representative enbodi nents
have been set forth herein, those skilled in the art
cLaNqg! readily appreciate that nodifications can be made
hout departing fromthe spirit or scope of the
invention. 18 CLAIMS 1. A stabilized bacteri al
c g _ o . coll i .
1. SRRk BreRATBpBL i (ohBRshf g B0yorsl VI ke b
phactenad eliain @atl editpoiki ti on for preventing allergy in
feedi ng babies, conprising a dried culture of a
| actic acid bacterial strain and a vacuumdried edible
2. vAgpbaabdeeutical composition fohgrayeetingfallargyde teadingr habibse obroprising
v I ' - LRGh b Y i
catfed BuEpobt s ko aOGRRARIALIEM ' Pladilimuid Gfbie vegetable
sbibbi | i zed bacterial conposition according to claim1,
t he pharnmaceutical 15 conposition according to claim
2, or use according to claim3, wherein the oil is
3. siihé bemwefa gaduuntdricthedige apgetable @il fridnaseasing suviga of aidsiad
AEGRIIbM il lidblbirialdiginPhar maceuti cal conposition
accordring to claim 2, or use according to claim 3,
wherein the dried 20 cells or dried culture are

4. f ThE §%bm5éoegacterial composition according to claim 1, the pharmaceutical
composition according to claim 2, or use according to claim 3, wherein the oil is

sunflower oil.

5.  The stabilized bacterial composition according to claim 1, the pharmaceutical
composition according to claim 2, or use according to claim 3, wherein the dried

cells or dried culture are freeze-dried.



