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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,

dat i by ! 5
TR AR IRTARS sl R bl o Mt Bl ofa
1dcb@ing mdthdt. Sudhtdlahges RivetbeEy cotine@bd &F Bk evalence 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 5 chenokines that potentially could

af fect the devel opnent of allergy in the infant. It

has previously been reported that conmponents that

nodul ate allergic reactions, such as cytokines,

06 h@m jmlaare md)haahl@glcdnsmlf theuuerent reeemmendasion dyipadiatric

Fosrts iy e18I5L MR js s BERT08Y ror Rk RBeciy Mitedin il

h%@fggergiegher beneficial or disadvantageous to the
breast-fed infant. 10 It is also known that cytokines
del i Vdngdt isknowa thet beesst milk Rordalnamsmﬁssﬁ lertokines ard

b 8 RS AR S B AR

hadpreViotSly Beén &fpoﬂédjﬁlﬁpé&%nbﬂg ltl?difﬂﬁ)tdﬁfalfe slicsgas@ictieds ich
weani ng, B;esumab y being saved until weaning by the

as cytnkihes, chémedsines; anad adhekikn nwé¢quimr ad sa@eteth ot milk at various

g6 ddetucisindorst oot 896 3 pOCRED S s

cﬁ&h&ﬁnes‘ deuil@bdo&meabéﬂéﬁ@iaﬁsr &k‘e[d%f(tﬁéedu@ td ih'ef’brea\éﬁfédfmﬂnt
thus delivery fromthe breast mlk allows the IL-10 to

r eac it is lalso Ghown dleat cpollinepdelvetedaiyl the bredstagillbefwfimelsdlave

nf | t ff t her,, S J t. .
R ity do SEOT e erags iyt Y el S Havane) BGemRls ¢
hBfo W@Wpﬁs&mf@%y ofGhids d&aaffame@s%amﬂ&hﬁta@ﬁy Wistde

aspects of imune 20 regul ati on including cytokine
afierveeming prestinebly bepgseveast untih wsasing by thwetsanster of maternal milk

el R e (Mot KBlon L o PN S L A B TP

| f
bgt@gm h@z‘g}assa %ﬁé pge w@g@ %2{)% off.- Pd pxtolbémg bR @'lélﬁzgves in this

waiy @ad thusideKverl ifroiniihe blremdmdk aﬁoiws medLall(Mo irgetch rtheeGi tram and

trial, mothers _aof term.infants consunmed a daily
pQWBB?lb’n’gaFceol?eni'@‘%lar?& ‘gh?m@&f'ﬂr}é?& f5%) either placebo 25

(n = ( RLiBi -
S L
chmn qbbaiuasayur@tdé fatfiharids hase berm assdcadtedowsth iappdotstofemmuni | k
DHA st at LiS and TG be%fﬁ‘ﬂ TGF-bet{;\ 2 Ieac/YeIs I.L-10
regulationdn¢ludipg Greking gr tl% PUEPOsHOF thistpdywias tgAgvestigate

t%étflﬁa'& ﬁf‘i“%%%gal gfre[% %@%ﬁén%fﬁtdﬁ%tntﬁ@ﬁ{ Gt|uh£ ?ig"cxltléhol Qi\ﬁ@osahexaenow
atidf(BHA), oﬁmermnsentmtlgmoﬁtrérmforhim% grofwdinfactor lbetaais(fTGﬁ -bdta-1)

neral ly considere e antl i nf | ammat or

f
ap A GTrre#re 7 hrepfianille e ”E RO, dip ERt InERYRAPEN fah mothers
o?ﬁe%rlﬁﬁfl{s c%ﬂsqrf?«%f ﬁ@%ﬁlﬁhfél@fn@ﬁtt df@'@@O ggﬂ&l &R&GfAing! eﬁh&]]ﬁacebo

ani nal a pointsto
(Pe9),I300 rbg?D(HA (r5="H0), of 6@0 m@ﬂﬁrbm(ng 49%). The-DHAI 1nc1teha§: in mxlk

m k. An Australian oup oked at an ani nodel
aph glagme s RFAROFRRal & irehstias Thefs awengatle OnshiR bapen milk

DWA%&nﬁ"%ﬁl ¢ 18&5' \éﬁﬁdtﬁfbétﬁ Nepii ck test (SPT) for

cks pro uctron, wth
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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the IL-10 danpening the IgE (allergic response) and

the animals showing no allergy. |In the allergic SPT

+ve (histamne) animals, only IL-4 was produced and

there was no 5 IL-10 production. Thus |IgE was not

|l owered and the allergy prevailed. Thus IL-10 danpens
legkedat hepnjinal medel wpre thfeadlergyde tirkfEvamiaventigated eAvaimals which

|l eray. devel sbetas 2 (Transf or i h .
Rt Bl B SR P st T A PR I-FBroduBln i
thL-00 ap@lid e ILE LalRepiic R8Borisarinddiae hiina MRl no allergy.

platelets that yield mlligram anmounts of TGF- beta/
Iixitheodleegic SERe ve deistaming @nimals, ogbflbrhwag produtrs and)theramvas no

| b . ,sol d f [ . ]
tregiocsfl TEREE S phERb ez M ARG B g et
daipenede altblgindlicidg eHedR FFH @day PleSedtatibRly RPEoptent.

i s"synthesi zed al so for exanple by nacrophages
( TGT(debeta-L (MransiomingGrorgh Faapr)healse a we)l donamented gaiwth

e

aldehsRAtTG L bota/ 191d 28feaiBorald its i§otFmd@E@bedow) can also be
| eukem a cells (TG 15 beta-1 ). Dependi ng upon the

isddted frppeotherdisswasdini¢rogram TGEkgpandais famdgiredo@Fnimtyain spleen
c be . i nduced by. unber. of .dipfferent .stimulj

o PP iy AT e Frvdigs thieaetor i S pmiestard alsp for
RANPRIby mAHphaded ('{I\Cﬁi-Bétﬁ- 19f Wwwéﬁ-bé’thh%”bﬁﬂo@?ﬂial cells

and I LI. The synthesis of beta can be inhi bited
(b FHSEk- 1 Fderdtiiobytob( TSKE-b&8acy), rafalosocdlls (2ZOF-beta-2 ),

oBHFERARS (st anice oRasia5ea Sal LT et F i s (TOF-
b_%g&og\gssi on of its own gene and this may be i nportant

und healing. TGF-beta exists in at |east five
i sof Depemdinignpon tlaescell@pdomtdaconditiomy; thmeteareBpn of TGF-beta can be

ieat B TBPEES L DR HR L et e L B
(ERREEAITRORUPaGiIAY, LAVROAUFANAOARE Riaftfih DA, and IL1.

percent. 25”TG--beta-1 is the pfeval ent form and
The skatheds of T@Bibetaiag betichibitad hiEGE, EGie (Kibtobiast Geofthrfiastor),
are expressed.in a nore | d spectrum of ce

: ) | it | d
deraBEfBasOne I Reretingids bl iR °§ﬁekﬁ§§&2@r gso
ifr‘%@én‘déé RO Bk prk i &ﬁ%@&&%ﬂéé&&ﬁﬁs% bg%hg?@&q W66nd

entities on the or per cent . ure human,
healirgy. T&F-setarexists dmdt loast ifive isolu@ms blatoavnlasaf @F -betarlt, T€H-beta-2,
and differ fromnmurine TG--beta-1 in single amno .
T8 eta0. T68T ettt TERet: Srfie o RLaHoteass SOT e The amino
i i . . t €
RIS Rabiel] Sfiiese pdfoltRSibpley RiholBERToh SRAUTGLETOMO percent.
TGIGhetadt ig thef grevdlgntdoen phdeis ddureplmostyibduitoedy wihile thegther

roles in tissue norphogenesis and growh (Ingman W |,
isnlomasary sxpretsod éng myze %&@imwwf B%lgsa@ii,tl's?’@i afornms

i$lat@] goa%ftgl%hﬁésp%ci%g Gre Uﬂﬁli@gﬁrilg @ldgﬁgméle?%d and have sequence
reproductive tissues, ere dev |Op nt
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 cyclic renodeling continue in post-natal and adult
life. Potential roles for TGF- beta have been
identified in gonad and secondary sex organ
devel opnent, spermatogenegi s and ovarian function,
i mrunor egul ati on of pregnancy, enbryo 5 inplantation
ard TGplres b hal abiedalt opmemmalilacdpandacete tidsues, whdeulemelbpment

of Pediatric Gastroenterol o and trition 38.378-
anggycligspmpdedipg gontiug Bostreat sreracybrlie Posgilyal plesor TGF-
BRBAAC bR 1Tl el B nd MG S Corph PR RREL
spamatogendsisaamtaivaidan fuhctidre irmeastgtlian dfpregnpeey, embryo

characterized b¥ t,o tenderness and erythema and

ingplsptetipgand ploestal JRYelORMENY at ed to TGF-beta-2. During

”asﬁﬂahéaéa ett.ﬂ.emtﬂn%ﬂht%ﬂ#%ﬁfah%as@xfog%%%aMﬁ@ﬂié’}f 38:378—

cel s open up, a IS process Is acconpanied by an
3B CARHADIDOH Nstaedihatr T GF bblacivarsit Ior 10 appkdrdo fimeton in a synergistic
inflammatory and i m’rurhol ogi cal n?ﬂ-ll %tors in breast
faghign, Wit §GFtheta-2 favioung theyproghciigr 8F 11V and the hi ghest

| ncl ‘it? fifls, {s%an inl&rﬁfﬁa{'bﬁ St the Bféﬁgtghatwm @hracterized by
breastfeeding. In |néustr|allze countries, 15
térRistictd sdreapthgan endidnyctines fevearani deretdiedto Ji@hbetm 20 During
| ow norbidity, .as affected vvo?en re often treated b%/
oSt e il dUTtiP RO T PAIBTRE AYFOIRE Celahen up ok s dreceps

. I of e .

PGBl A B el A s R RHSRhaREy pAEE B BlAfy and
i MeHTRBIcgital MedibleAs infiredsamilk. Mastitidls tsually ani{embandihe highest
Annal s _of the New York Ac de%of Sci.ences. . Novenber
ippdrnce isgn thstirsbyeveral yaehs of Prgasirsdg. %‘3’@5%?“%%&0%5}65’

o I .
LR B iRty s f gDl
wargdrcat bitet tesed by midwviees anleatserprachitiopersedastitis sppeass to be

A R —
DUENELlabfiy QbR AL, TPl e PR R GfinS B gl o
thMaNEWLY &k 2addéthy bfsaiereko loavambéa210019d 8156162 ausggestitha 20-
ot waED M 8y SIOm O UREPPYER BB 5.3 T gUBPEEEL e
e

T- cel Also mRbgtissHae recehthe beeadimtted evtblhighef hilii: ineherdeficiency

could be a nediator_of or an effect of a b-clini.cal
virus 48TV Bload 1 bragsaiikemd higher pgg Qfdn%tpergtadqha%trgﬂﬂmssmn of

mﬁiﬂqﬁlﬁﬁ Rf %@ twdHd ,KTEN%H& £l i @bol Masifisdndt 0 be a
wel M Known ‘predictor of i'nfection and sub-clinical
itmaaslogicil FRroTan treast Alilkof hitmbh iromakodediticaty, virus-idfected
Al | ergy Ain Imunol, 1999 Dec; 104(6):1251-7, has
Qe dt dumg hagt: e BRE-409n col ostrum may prevent the

devel "P@ﬁ-%@%a-?fn tdsPhk s éostly 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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di sease during exclusive breast-feeding and pronote
specific I gA production in human subjects. Further,
various | ocations of the body of humans and ot her
manmal s are inhabited by many different species of
bacteria, including a nunber of different 5 species of
diseast dfing Exalssiveredstieedingrand praemegte sperific lgdeprioductiantiim
their host giving synergistic beneficial effects of
hympn sihiedti- nds, nowadays al so known to be diverse and
de p?{}g}%}t V#ng 1dcBGorRG ¥R bodll bR hiim s LRAGURE inBrmmals are
Different lTactic acid bacteria strains, for exanple,
inhabitelibyemanS@iZfeicds sgeaiee of paetdriai imchadinggremenlesir ok diffeoamt
their surfgce orfgeLgased by the bacterlEn1Lq%§he..
spRedasrol LopoReq!sa) Sueh Bagierin mARGIREE FREXISt Y taeit st giving
' i artus 1dddeOndvidtihyd 290w dilidte and
S%%%%%%E Eﬁ&?gﬁgﬁéﬁwnglfz cgn affegt t he 0Ievelslof c
d6Rbdeifi-upeh tier acoel Isgrainrof bheerid. ddiffepint dackie atit acttarstrains for
one exanpl e. . bservations have al sg been.made jn
QAP DRt S bige BRUSPECIC SUFaES AT P Q1S rap Pl chsed
i | ling! LAY MEShOMO§hYBRaT 1 gVhI t al,
%ﬁ%ﬁgﬁgﬁﬁ$ﬁggﬁggvkgl?%gggg#&gglIed gﬁ%ero-n&nﬁaryeurea
ABEMK70,dn76-d &85 (2004 pshdves thattingestedtlr a¢uieri 8D2 182 tanvadlept the
transported 15 to the |ypph regiops,.i.e. the Peye
leysl é%?‘“b@ﬂ@%ﬁhcetlf%én disittem ?f&%‘?eagﬁx prumay awl&?f"f‘%l’lre- Such
| AR |1§d GeeBniRk i oAELmhMRRLAE Sc¥RS 8 AikR indicati
O%g%ﬁ)?ﬁgﬁlggﬁegﬁgﬁf?he a tr alct 156:epi t hel ilum_l\rlli 1ga e
thib enayibe aifuaddneemtd] sigoslivey systamdsaeemegub flaraemdihostt Néa Hedyp-
including the salivary apd mrar l.ands. Th
callggh e oprBRag Ik U RDIOE O oh STHBS @R 2EHYED fransported
iGlisr bf | hehif ik 98R-GI tract.
téﬂ%ggﬁhhﬁﬂ%aﬁﬁﬁﬁg?i |g%g¥a?§€§@etzo [ %e cells thgﬁ
AitigenispatifieB-delloaresismsactivatebafen mtnieh thie migretel feomothe GI tract

T o e e e P M
sﬁﬁ%ﬁf gﬁ# ?ngren%a:f %ﬁﬁgstp grlé( e Fbssidh sp@shic Molekuldfehn tse cells is

y to cytokihe production al so.
théughat diasct iheir abkesionso ggss tisties. L@ndeon ¢he mbmmRedgland, ithese
‘Research 53:642-647, 25 2003). that the observed .
imsmgicalls B disett RESHPIOGESSFY no&mmgwaﬂ? W&aﬁﬁ@f‘g'fli)es
| i ; ;b 46150 Qihe BRrol thatlBMryPEnklRS Bt ©
%rg&%cgﬁfoﬁglde’[%fﬁgﬁ% ?r{rgﬁ%ﬁglhggi C pr operrot [ %s onl breast
dehlokstestedlineha pynernioarof esurétory IgA ib beeastonitieand iFhéghdphkely to
group noted that nothers wth allergic disease had a
applcp crokBemrodctionals?: TGF-beta-2 in breast nilk

¢ orrpalg ﬁ%s Mk bEélPs%g élglte]tdh AUfiho di1al, tHRBiafridREESrch 53502633,
detected, only at %W evels 30 and frequency _
2088 Mthat thy obserbdeasdciaviohk betwietrhnutgtioie fad milewmntpsenydeqtors in
nothers wth all erg)i@c di.sease .Oor no

. Lt . .
IR oikaovR et By eoBHO FORFReS DY i pigggries of
6@4&? H{lk\gé/adiétgrgqﬁt{?f\gﬁti&{ ofth@motiRk efRNGRe fofup HeredBhdnsthers
an -10, an | Kk

at particularly breast m
wigralkefie-diseamyhadladywer doayentiatien of TGFrhetap ot breast tril
c%rmep\g?ergit \!vft)l? th%fse \?vlitlhglgtgfnctheir 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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6 disease. However, Winer H reported in Mcrobes
and Infection, Volune 3, Issue 11, Septenber 2001,
pages 947-954 that because regulatory T cells
generated by oral antigengare triggered in an

anti gen-specific fashion but suppress in an antigen-
diseass pdfovidver,f\slsimeoH, repbuitgd imeMdicatbes bydIndiendion, Volume 3, Issue

15 SPHEmber 0l ortss A f LG8 e ru b Dl Radoisa ®5 bra
R OulgkBiRl in LA RAIBDOI N RERBRBICHDAR irAliCarfiftn-

in nature. D fferent Lactobacillus spécies,
nomspkcific fgghiome thep amdidtmlsystwdemupprelsmme%aemey gs@anien treded

call ed propiotic fornul ati ons, ani n an
oSlATSRRECH PIIEY (%G Sy HERSOGTEHOT 1% SAbp Biedrp Bl
1ﬂﬂa§r{ﬂqa5§/alf}b§er§&s tﬁ%ﬁ%&%%ﬁﬂohrﬂﬁuﬁ@ﬂfﬁ%re' s one of the 1
o naturadlly occurring 1 nhabitants of the

gast D@ffélteaslacvtdjacﬂluaspecqﬂs mnhudmgs[,aca;bdczilss rewrerintedvy been
foundlnthe t.estines, and occasignally in the birth

ueqsiaﬁﬁ@ callqgh Rraiotie o Rulaian SRR RN E RO e Rl nigplyding
%hsﬁj WI&QI‘%%%?CﬂCtIaI 'nﬁc%@@yﬂlsfrﬁ ﬁﬁytgb@c@flﬁsbi‘Qﬁfe?f i§ Bhe of the
ac IVity. See, S.

or exa Pat ent
ntuf3N, deddring idtaBitatS of t‘hﬁ 534roRESstinG], tBRT pﬂaﬁmabnahd is routinely

Faaidn St st BIasay Pl s %‘b&@g@a%é"a“%‘eaéﬁﬁﬁaw mouth
of Hs%rthp i€ x#?%ir gghﬁlmsr 9pis @éﬁ?’%‘%ﬁng&%’ﬁhl $ivity. See,

y- pr opi ona de Lactic acid
f@%chﬁnplean&\Rtleos €5,431.678, 51¢£8)8750 p5B84.263,15830238 s t 0
prevent and treat allergies of various sort for

5848289 When EHeukeni qeamwrw Bhder agegoc goyplitinsdn 8iks
oSSR SRR A sylnel P apTicngin o

hadirok e@espibraddehoder i ng t he amount of | gE by
actobacilli. It is thgrefore an ob!gct of th

i nvéAtticarid bacirrishaye cabipdioderen & R belusade Brevept and
BREATBIS L o A5 80 e YR BBkl ficaions

bRieatipharEB 623903thy|$acﬂ¢r cob) regdrding netvare¢anisinarit otraing WO
i ncrease the levels of the anti-infl anmat orll\gctpﬁt oki ne

O {378aDby Rlange ehalirrearding fawvanng e ampeint pE ek by elbis
f ee?t' g’le?c{fﬁxye a%eo\{)iéc? t(}jlgltnlhv%flg% f%tpﬁs\tiﬁe §§5@ec{ fa &3d bacteria

redu0|ng anount

ah@Eolpéieentd thérebfor ithprovehiskess &n]kl fok feedingttd bables; tad & ngthod
not her to develop nmastitis i s therefore .one

oéaywéwlesnon hoFqRIESiEs it ts&n@mfﬁb?éta? VeRHorHagagIFasg the levels
Ifl-f 1—18ﬂ oqg 8%#)@1}1 il 96 91\4 lyfo? GfRRg hd ﬁﬁé ﬂh)(t the

actlc aC| acterla o 30 nothers
b?@l@v@lblps ARrdHr R st safreaithay reducingthacadseand dlmrfﬂxytthe
of the 1nvention to select, using the herein_ descri

ameuhbef THF-beterd wrthemikkiand mesmﬁkrf@r the dactating rpgthendp ﬁ‘éve

[ nHuence of the test strains on
mastits.

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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rel evant cell types, and use such certain strains of

| actic acid bacteria as dietary 7 conponents for

not hers that stinulates increased production of 1L10
in the breast mlk at therane tine as reducing the
TG--beta-2 level, indicating | ower |evel of
cembendnitsnfoc alothiens thanstemulates inareabed fyodissipn of 11K Ogh simedigreast

of her tissue gnd t ced risk. of

rilcahs S B¢ e8I M A bR LB el BLGATRE |t tgvet of
sG0REhiEAlRfhrhMaRor BHRE bRAG Ml Hlaldsedloted ﬁgwé%na%réfmes

preventing benefit to the infant that breast m|l
r@ghoed delsof mastieis sagtisedd Isaletioedinhdstitipyant lbﬁecqmﬁlklhmd tof
.the present invention then ove heal t
ingee & BUPTERRL e Beging AT S pe *a%h@etbe Bt hgtorosst il
prdViddier e 9&1@&&1 REwobhGI B)88 He%dtd?tlﬁ’er}g} géﬁe iRt En may

containing said strains, nutants abolites or
imprgve manbas héwthentl allowcthemi tongivagelktfor & mgdiime.

adm nj str on to animals, .includi humans. O her
i ol & & Aherc itk A S MdnfiohE Rrgy B pr g A eap ainaed said

; ns.
T R T e R R A
adpifistraea t6 tunigialss irefudigcihwliansi | | us, and conponents
t hereof, that have been sel ected f?r their capability

to i fshenbigstscandadyantages 3ill pemore §illyrappayse fsem ﬂ?ﬁoﬁogowmg
the |l evels of the

dﬂk(ﬁh&%&ﬁ hﬁé@g§§ﬁ§§ okine I1L10 in the mlk for
reduced risk that the feedi ng baby devel ops allergy at
the same tinme as redu0|no t he cause and thereby the
anount of TGF- bedk Al INVENZIONG 20 reduced
risk t

Tfhg nJenﬁoJl ﬂ&%ﬁ éo rfg@slbgﬁfafr%s o?tngt\é%cqﬁ r‘eas%édrﬁqrﬁﬂg

t her eby i ncreasi ng 0 glve

tladrebfl ﬁh@t leve»aén iHl@tteCﬁ)r ﬂﬁu&ﬁﬂab@lﬁty It(b‘rﬁhprgf/@bﬁehstlnﬁllk for feeding
confers on the child. The invention herein als

to hehiefd gwre precisely o thcetases e develsa te arglu@ﬂammatory cytokme IL10

nhg\; kﬂﬁgcirlﬁl% ¥1r]$$1f1fc' t@{a}: nl%r})\é%? Eg\%tl%%laﬁg %‘t" th:'é:jsg&le%ime as
réRichis tBE 85 b.hd HeRBY ¢le anddun@ of "EER-Hia-26 the ﬁmk afeahing
active 25 conponent. O her Oblj ects and features of the

redngedtiblofos the lattatieg mother fadevglonprestibnand theneby ingecasing the

P 0 B R, e BN ot on
tﬁé‘é}ﬁffd AfheanVERAYH B6ki 41S0inPlASSHS nielitld oT8YchionusTRAc 0
make the product of the invention. 8 DETAILED

[DEBEGRE TS ONIGE TheEnVaUENTISOMcNDSs PREFERRE to protect viable

Lactobacillus in a formulated oil product, as a mean of delivery of the active

?:‘

'l.: -:' N

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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EMBCODI MENTS THEREOF The present invention provides a
product to inprove breast mlk for feeding to babies,
nore precisely to increase the |evels of the
anti-inflamuatory cytokineglL10 in s the ml|k and
reduce the risk that the feedlng baby mnll develop

. : NCAND

factors that tri ag E Pro thecel I
signal i ng substancgﬁgggﬁgﬁg%igﬁﬁgﬁggéﬁthe anmount of
TG %E ?re%eﬂt'?n\telﬁﬁoﬁ'b}d@tdets BSoduceRUiptdi@ bréhst AN Q&Cfegrdﬁng to

risk [actating nother to develop mastitis
beltaes, emre prcisely@F inve¢ase Qlcag@dﬁcofahmhtwnﬂhnmwory ny@htnedth in

AR AT(Au W Fak LB g By S G e char
{nﬂ%tain@&is%@&@ce(iﬁe é&ﬁ'@m&' fh&bl%%at )'/ﬁ‘i’%:gfek tﬂeﬁnrbcﬁtchgﬂ\/@f ad cbﬂ‘

actating group who recentl l'y 1 ntake of
sighelindrabstendes(TGA) and thepsiby thaf araouwit pé"ll"GFsl:@tae% iretdhe yillks, breis
I nyent.i on, he 1 730) .
resltingdp reug rlt‘%ﬁoaﬁleLlﬁctttwe% %’i}%rstf%ﬁgt%%ﬁ*att é?d?ﬁ@ dF%fease of
Beth Qva%gcia‘?&i with ﬁfeEinW%'h@n Mo\‘mdéédtte rb% @n aﬁﬁ-tn?ﬂeﬁnﬁlﬁ‘tory
the analysis that were related to the |evel
effacttdf econsdromg selavted lactit ecidbadteniameaiing thaatthcrmcudenpe nﬁstub-

th selectedlatl cid.bacteria b) the nupher. of
cfbieeh BTG i B Bt g RO AR Fecs T T RS Iak e the
bQ(;tet% exh Qk'émlgé ©903015h 88lected By he ntnh:%tlbﬁ H&@fn it @eréﬂzw}pS’DZ 112
i nfants pregnancies a mother has had, the nore
(ACECIS5738).present in her colostrum @G ving

specifically selected |lactic acjd bacteria.to the 20
expeétl a Flniggh AR L5 RSB ERIO A bR & OdRNS 1@@90%@%6 fpégge only

fa% Id {nfthe %u%il ﬁtﬁla\%‘re tr{lgte!i Y8k 1evel of - l](gm. the E816strum of
rumw t earl 1 er pregnancies being
tlteemuthesd a) tteamease dotswyistt ssiectedelaptiocssd Gaetenia bl) lthe xitﬁntbes of
in_sone_situations also known to preyent ty

PR vaghstcbdren hepdp dhemothsr and qjthgnwabes EE?Va’é‘é ate@%cltso

1 | t
T30 B R B BRGHBEIs bl P tiaR 1
16tig pieseht iroliericolbyeumg Gitihg spe?tlfidaﬁy sdlecablactic 4did banetia to the

show ng reduced | evel of TG~ beta-2, are selected
eypIctAnt Hothes doupraekbeforulskiueTlieihas g 2k eare R level

o? llMtlﬁ &%lcom@{rgﬁ%thog %re ﬁlem)l!e an &B&qg rec{?xfired

ectlng cyto #iSh SO be

Used Incteged Qﬁs&dnhls e%reisﬁbrﬁofVILl 1|0 1bﬁl soffier stuati@aralsy known to
understood fromthe Exanples. The product of the
PreYEBhYP dmbeteé hasefpreathe sBRipnsakesctad agrorgingdp this gyventign could

a% H%q}%ﬂl ?%LB&%% however, if isolated nmetabolites

par ceIIs are responsible for the

act i Th the sefectititmbihgi NgedaRkdis, thé béshstraihy fok idating TDEO in the
products of the invention may include such netabolites

b@%sptarlk,sandrthawmgtrmbwed isvekof TGisbelae, e selgeted by upige an
e]sts h%xed th%%s mogc-l:'iCt d?radxtnogal aﬁéﬁ?{'éal UL akAT Qﬁh@rnstHE xggt%ds

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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consunption by the woman, such as an oil drop product,
food products, tablet, capsule, powder-sachet, and
the |ike. Products | ending thenselves particularly to
use in the invention inclyde an oil drop (as in
Exanple 3) that will help keeping the active
com@brtios by it adhen, soch @mnexitdrop pdductnfood paatuotsa@blet, us
cells have been used in qil s forpulations for.
crmplcopedgsasietiang tsrikendresttsdpadine Bemselyss Reigharly to use
i iRl TBApIED) Mt wBliiel P RAGIRY the B&:
,%&hléé?\?e%sg incldt2 4 88 Aty (R ERRAPIED) Bt kel RABIA! nt Wive
iiteditatstblefat amextbraled tifreu ddcodatidivneslls heve brsousehin oil-
step of the drying the oil. by the ans of. uum
SO Sor PR e b DY pFibs badbertn. StedBl PAPPIDP - Hereht
i ; t stin ORI AATBE Ristic acid
4?2?%%%&?(1%%}]%}3Eﬁ%nggﬁ?ﬁﬁf@%r%%tlggl ected Lact obé%eiwl]l us
vaektis imsbdad fitothacivt hatd foendsmtaihs the ippartant stepof thealrying
i nvention depends on the type of foad and,the amount
tlef oif by theraeape of Yaggwabetpre @amlelk‘élo’e forangsrassd siabioy plahe
ut. < went product), but it
qggteﬂgﬁ‘ghr%’ rgJérjgel:ft goﬁgbquﬁ{%ﬁh’ géesqggegﬁ?val ent of about
105- 108 coiddn{ratidrosty seletadi Ingrobanius yellsmeededdopeffectingeys of a
i nt ake of ~a product. Amvgnts ug tg a&§%} 1010"%8" Cﬁy
rapduicy of the éuention darandsan the bRg 841408 apfl Creeiauing ogd £g be
il\é\éetsgﬁgﬁr 1l Yiﬁfestﬁ na i%ftflgﬁltohm%fta?ﬁm% Y&kal Sreatment Froduct), but
ganol'eptic characteristics (its avor or snell).
iVReRudlferefenbleab have @uyraimt bf alount 07er0® AFak(cblongdomhing
fermentation product, the |lactic acid fa%negb@tign F
witRaerery perdailytiptaks ofpiradugth Ampugisprto gentdV 107 CFU are
ref er abl e C LI . J
RREPFEER Bl AUt SR8, frverstl QOO the Broduc's
drboptie chatktatsticy dtstavat o dnaell).yhehthe pesiuceid a30gurt or other

cytokine effects according to the invention her ean be
ledieratd formaeniation napdrcs thilaeticacid fermeptation siam(s)isedio produce

SR BB O RS B R 5y, s

BhuBla(cs)). 1iiRimpsrant Okt tiovels@edactivasirhiy hdeing tird desided by
screening tests known in the art. The strains used for
aytekinensfEaqtsiaseorAiagde theripyentien herginers compatible gy sgpdard

atter the fer tg : -

G apdfi 6 OB o3l e PR of Sy B e g
1t n¥ By 186 usBéfah@sthell seiugse Thisxavef chlrsd by ebily d¢tbrenined
product of the invention does, not cpntaLn ot he

ntcrasaingdestalnovaonsasht Ehe sirainsaged fop disdnyspsien Lﬁqﬁif’drl?y be

0 ill selected the [ 1.0 :
R A e S
ddeat B°L 0¥ ICFY) pef DgilyBdekdhg 65Yogaft dr atdre badisdussedl abows.

met abol ites or conponents thereof, can be 30 an )
addi t Preferafilx g profiuet efithe invgnticn dogs BotspniaELeiEenanshprtsrip!

h f f l.at i . . f . .
e b T YR PP a0 BTl R B o

fe@HoIREs oroRfontothefdof,0r ihfdefetenviginthe activigqui res a
heating step, the Lactobacillus strain(s) should be
addedTh steain(s)nd Laerabiqithus .on sctabelites OF empepents thereof, can be

gnagéd%PvaeCerle&l s ﬁnleliﬁgr@&igntg By Mz:gns 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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to product, it is preferred not to heat the product
to 60-70 degrees C or above for an extended period of
tinme. The features of the present invention wll be
more clearly understood by, reference to the follow ng
exanpl es, which are not to be construed as limting
ptddBct, @ id prefpel 86t to B¥@mRd groduct 26000 dedreSel ecdtiovn fayfan
Strains The selection of the Lactobacillus strains to
extendedgdriad ebti®bEng to this invention can be done in

t he | Lowi n e " . I [
st miT Gy TR TR ASEnioh NS AT L ndersjood by
ré8dHEL tb e folloRiHERRamples,astiiclmark kiobty beebhgrued as limiting the
Lactobacillus strains for selection of strains This is
inventaxmnpl e of the sel ection nethod; certain variations
and alteration of this nmethod can be nade by soneone
skilled in the art without departing fromthe 15
ExAmeRt i, Methel & Selectibb®Stiaihss and nmet hods Ani mal s:
Fifty-one germfree BALB/c m ce grral es, and .f enal es)
are IThasdecivadf thedmoiPeedus S p e ragd apcordiaR © it o
.are..shipped,in. ' : | Il m 20 shippers.
IR ecdeo ngrlrg&‘??%lkos I{e?é ?‘géihlt%gﬁééach of 3 isolators
(isolators # 2, 3, and 4). Two cages contai ni ng each
one 2 males and 4 fe are placed in_isol at or #l
g sofeef) stimnhatiam| of hla ) tion and 1 GF=peta-2reduetionin human

T SOor, Vv, SA) . Ol a

12%¢ e sale&tdnan@bod] certdrVarZoopoarat dlemtion of
Phi | adel phi a, PA, USA) solution_containi nég 0.1%
thiaotlzad cap & apeln bpsomequs skidlsd i the prt withgny deppstipg fiom g
.m ce are housed in peracetic acid sterilized
‘B‘bﬁ“;)g?@?%}?e cages With stainless steel wire lids. Mce

of the sanme gender are 30 placed in each cage. Mce
are fed autocl avabl e Agway rodent chow 3500 (Agway,
' dnoore, NC, USA). Food, water and

m
beddi are t ocl av 3 j
aut oc&ﬁ%k' Fﬁ’@r%xggse a?rﬁ ggg“%s/, %21% Qﬁi?gn ergﬁg}%) 2t‘rﬁen
S @Rsd e sRAViseRI Usabkly, USAQ Mielaad digpedBostetieglasic film

tap water are autoclaved and then sterilized W th
shippacse fifteeaanige aisdrangieaedie cash of 3 1§6hﬂ§%¢l%°ﬁ7fatsbﬂs %]%3 cad 4).

'fv%g gai\g\ég gortta%%gngaegc X@etf&lal%g and 4 females are placed in isolator #1

(breeder).

Animal handlin

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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libitum Food and water |evels are checked daily.

Beddi ng i s changed once a week. Animals are

mai nt ai ned under a 12 hour |ight/darkness cycle. Room

tenperature and relative fjumdity are checked daily.

5 Bacteria Lactic acid bacteria to be tested are

withgRetdckiiesti@nder placaicher isaerbyAll biiceteeeivedfoodadd water ad

nol ecul ar bi ol ogy techni que ct ob i1y are

libiturst Fgpdapd prien lgvelpfreghean m&;o% digis @spéynw%
BBL,

A pe R R ebi 1 logp RFARYER Jﬁ{enféu Pt

rél@tiven&nhdiamechmeasﬂaryred to 1000 ni of MRS. After 18

h incubation at 37C the cultures are spun at 3000 rpm

for 10 mnutes in a refrigerated centrifuge (SORVALL

BRC{ZE SORVALL, Norwal k, CN, USA), the supernatant is

—ér—&arded and the pellet washed twice with sterile

phos phadicadiibictsrado datdsred afeRBS)tifet 280 0Barageniediby 10

e S S P B SR b
t
ST 80 P s B

18 8Nt ahd BBn @hndfdreedan DO urles MRS indubalcd dt 35€rfoal 8 1 AAD
dilutions of the lactohacilli suspen

taosfenedty KIR0mlal dR 31 Alrs! S mcubatinntah gji?g‘ge? ?@éﬁesaaﬁa spun at
3,9@)6 %6@ rfrdld RinuPRESS A28 ér&éc@c&%@@@?(ﬁ@‘v’AL@%ﬁlﬁs YORW&LL,

cont ai ni ng an ero erators (Anaero
I‘@'Wa@( oiNd UsiAd, t,he ¥deenatomk, dlmmgﬁ«ﬂ diquellblanashbd tvdge with
| and, @B) for 48 h at 37C CuI Ss ar_le}P cked

Stem e plisphaic heffgsedsabigy (RBR) at é&%mﬁh e*r‘éfsefi%h

reat nent s tr
SR L0 08 s e s
And GloahiPdi- 1 Csurdi0 Q@ d SBefira offbriigs thb dadtriats tHORRe3Me pureness
Det erm nati on of Lactobacillus col oni zati on

mﬂtcelrcemr@@lmféhwl&@é% arehsckade Segal i Gfdutions ek e iobacili
! in
ng)%r%ﬁ@lzs \%%r% LRKRT oh LR JPMVER N? I RdRAER ﬁqgf% 5%5 %ﬁ@ Incli®ted i

m Croor gani sns. ce are eprlve wat er
dnb&Bbel thr Q@G aePaK : BBL 0Ockesviké, D, UBAS cqeaihing anderobicre,

1.2 m of a lactic acid bacteria 12 suspensi [
gederetdrs GAnaarrOuuOKeid LibnVakaRaed. Baengsolss ?X’fagtpéfelfea agland

L o AR B BRI R PR e

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



10

15

20

25

30

contains 2.0 x 1010 cfulm of L. reuteri SD2112. M ce
in isolator #4 receive Lactobacillus 4000 strain and
the mce in isolator #5 receive Lactobacillus 4020 5
strain. The lactic acid bapteria suspension added to
each water bottle contains 3.0 x 1010 cfu/m. Mce in
suspehsiorois added eratly kot byntaiaing 200 odref M@te) andFefferded to mice.

Mo eorionna rieed retet SDRDIE St et ahded s i
cg&&&%'oax 6P CRIARLE LA SPRI 2 DVECCRANAUTHIRE deBdlyd t h

er mcroorgani sms. 10 "Conventionalization" with
Labzbéaedussztﬂﬂ@esdhmranﬂ Ithor rmicSiix isglatha s redeiverLacolbooiinad i
t .str. |ns startedm nt.i onal i zed"
sifipn Th Rt QoG e SiprTishaatedia saeh SRRE AR SO R g F 0
165’%9911 eWMite fnl iS¥18toV Y &ec@wé 6RIgSRteri(EaMoTA TRB4l Gakiple§®10
Inc. (Germantown, NY, USA). "Two mice are placed in

pebath) frem ndtocagngrofpde sa@aﬁqiatesama&@n viagklydp aqséfoy lace acid
t est &ﬁr 15.the nce of.t t .,strain,

es ol
bzt eflnigetion KR PORT Seqownine e G ot Atdprgshiht
deprived of water overnight. The next day 10 feces
pel lets from C3H mce are placed in each bottle of

: thigteegisstaddierilotaer | and offered to
m ce. Th| S dure i S fo 0 consecutive
days S"f—%é@?%ﬁ Bz#jon ‘?a%e \{\%’r’ﬁségmg?zgnc Bt ai ned
%}ﬁ@n@oms&"%&i A8 rdd SORRSdlertRrs BEKmiRbeatihEAIRFed
Schaedl er flora colonization 20 and presence of test

Sshaedian’s f@raMMpmsed%wmﬁacom%F@tayslnaf tGermantown, NY, USA).
lm)nocol oni zat | rains af ter

RO BAGH D aesTusmair i RS BaRPls BB EF G hoR e for

}I%a'&n@é §f @ tté%amaaﬁ dCatebl i€ AR itk KBloRizE@ With@ ekt §@4ins are
eens for T-lynphocytes isolation and cytokine

ddpmmdmf rvmtevrmvcmlg?hteﬁm wext day UF fesed pedlatsdeinn €3Hgpice eresplaced

S RS PR o P8
plréEéHﬁ'pe 1@@110\)@@@% ?c&sé'eu%i/é;@@s UrBcazfr6ie HANoBR)and S38NBice are

A single cell suspension from each | een i s prepared
obgaumelrdnus | N@ek tlunivg hm®nth to shecRiiv al@@%&qk@@nl@nﬂqrgp@}nm)zanon
/m, _of gentamcin (Sigma). The cell

1
agﬂgf?éﬁ‘é‘ie&g%?s&s%‘%sferred into 15 m sterile conical

tubes and centrifuged at 2000 rpmfor 10 min. in a
refrigerated centrifuge. The supernatant is decanted
Eyathatieus b ood cells fromeach tube Iysed by

dd'
o0° o TRt etent S inaFobfledn e il 490 AEHY
‘@O eRfotitiz&kdny fiveFhic@fromBack tr@&n@ﬂ%t@ﬁﬁ(ére gut\h@hlzed éHalQhe

suspension is centrifuged as above then the
asumls seanpded far spldenscfar Gepmphmgytehsokiéibn gnd egolsipe d@gr(mmwon

of RPM - te ne
s usp é’ﬁ%qaaﬁlopé)f éﬁlggk%egl%%@s are removedA ase&%hy ané 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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the m croscope and if particles other than cells are
present, the suspension is filtered 5 through a
sterile nylon cloth and centrifuged again. The pell et
is resuspended in 5 m ofyconpl ete RPM - 1640 nedi um
washed twi ce, and finally resuspended in 5 nl of
fi mlrhyohc&hmg qeeckly hm[TH@BSel0X aridabixiing vyeli sTmstuspm’s'rmeds by

; i | tl of cells .
catbind romart St T rBE i Boiscares aid e cy e tpbied in S
nﬁQ)lf RipVA 64()360&91@& hidhiuB) A 848pli6 %Pﬂk%%ﬁeﬁs@n is chect:ked under

emat ocyt omet he concentration of the cell
tlmmwssbmmdsf palficlss ettiett thari cedls ﬁre]ﬁeseoe thesguspenision is filtered

UG SHPHE lomgSith ond SRBEERbHRAL S el arPeBiee o
of Eérﬁﬂggmﬂl 64T ﬁ@&ﬁms%ﬁ{éﬁ't&icﬁ arfdi ﬁﬂaﬁp %sggben&% inYSA of

conpl éte nediumin the absence
compktd mediame dheanld vnabllm sscbtm:mmﬂ by nypan hlge d§gma exclusion.
such as Concavalln A ( LPS / 2 frlom
Tevenppsatics] %%PﬁWl 1'9 & bIOIOf 0 otgypanbue solution

(gég G}i;u! nﬁ? ajfer %ﬁﬂ R4 @fl&nz(tg)%métep@{e"@o}wenh‘aﬂ%’rwpthg chil

eat 1 nacti'vated L. reuteri
sﬁfp@hﬁbﬂﬂisl’dd)usted@i\& Obpu @b eeilst’thl infcompldte RBSidi640.0n
contai nin

fif f h
i nac lqua?ﬂlgHreL Cel éé’fee‘rufts 3“5 gtggle dﬁr‘{ﬁ%{béﬂ%mt?‘%;tfséueacdﬁtgbe
p:i:ag?sle(%gsﬂ M Fllsgﬁ'&l'scf‘e%{lﬁ 5?1&%3:%:%‘9 g%}) %@%fh’ kpPRgcaq hE

Frures were | ncubat e at nosphere for
céihplet@ineddmGnuhd dbsetive (umdtmgMed)radd fropre@fiice @Dintuciing fgents

reuteri. The supernatants fromthe 5 wells ar )
suel asdcaravaligod (SHL/aMY LEB4H ee/mlatfram Salmonil b st

RRPEOL b e ol e PO REPREY ohSRLLBT: QSALI g hea
illeliPhed 8] fb@tte‘i“m 5’%? ipRfeiadnt Oké H@Md\ﬂtﬂ‘dﬂcelﬁ E@s@ensmn
Systens, M nneapolis, M\, USA) follow ng the

con@ingeit.@ xried oeﬁsmmdé‘xftyml dftheatinativated dr eruferi @55 Rgsul t s
Q/toklnesaelrmue roteins_that are

B ED i A6 {SHER WeDc 4P SPLS M SeegHippahe cel culures

L |6 edfiSod (O 5@&@%}@ fSRYBUEHTTE GEALAd ASzent for 96
anpl ity i

| Mmune react nes i nclude
hwitloki reatris yiiie lsepnrnzﬁahtbfmm&he ﬁphﬂges calect&) pooled and stored

ynphoki nes oduced act | vated T | ynphocytes and
aﬁaig&caﬂl"m'&|‘1I5¢Td(=5‘1ro N@jm%seﬁyF . reuteri SD2112 test
str a'(,@zt(ﬂ?ﬁ’é’\@xaﬂnhbzgfbﬁr cﬁ%ﬁ%@éi 1@0@6?%&32)' aqam%sukéer in10

t han rom strain 4000, or control mce.
sApearnatdiits bp 135S 2 ubiey eesnanire (Dm@hkmel"ﬂM fio(R&DeSySems,1 2

LU ARt CI R -

IL10 production and TG~ beta-2 reduction in hunan
breast m |k by cells of Lactobacillus strains
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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5 This exanple confirnms that the selected strain gives
the desired effect in vivo. Lactobacillus reuteri,
ATCC55730 (avail able from The Anmerican Type Culture
Col | ection, Manassas, VA, {§SA) is tested. The test
Lactobacillus strainis grown in MRS broth (D fco),
farttle BBR Y ES$tenth. dliis stgpit eselexpdnectrdial tgthewrdsepthasmtiby.
centrifugation at 1000 x g, washed twice with
phosphat e buffered saline (PBS; pH 10 6.8) and

f 5.8 , | ¢ st s Bf NUDLfREducAbh 86d TOFDelaS2 tdafction i
ul't MUT’e_ﬁmf‘ofﬁ?r)ﬁlldgtngld%}aﬁlta 0 an OD?I -ugﬁgp pr odui:iotS ifiction in

foI | hwinan btdasatmékbmi@lsmﬁL&&amILMlow This study

ubl I .l ed
cont (T sxgmpRonsEnEnel BF SUFARd SRin Fes Ik Ueted cfectin v
géz%ﬁ&nés L, l@f@&sm@ rq%ahﬁ@ fdtn TREAHRREAT THRRICuIREe

aediatrics at the county hospitals of Jonkoping,
Qubleeticn, Mehadses, Mo di$y) mm@tqdhEhQESUmapé)nsdluy St 3 grewn in

' ' d t f |
S BB R R R ST S 1o
S50 SR s,

6B and nealsperatetl am thetsemebuffere Aiﬁuestlwsrly thef culthitecioginelated into an
i sease was_.confir a. i nterview by an
gx‘ff@??@’ﬁ‘e‘@df Jopdp @EF?E%O&F Pﬁ‘b?@%‘ “In all, 232

fam I@sq\BS 8 aldoGble BRAd, plackbScdritioBlbd ﬁﬁd ﬁlnhihg the
random zed ‘between the experi nent al | acebo arm

pbtantral]ca‘nhmse}ecma_a_cttccacmvamena mo@lerﬁo npllld@t@delt {heglepartments of

essed coII the bot tl e of th
GEdags o B po RS T BekP RGeS RRIA TN e 41 he
[5%@ ?}%Zg %ﬁhﬁ%m{%@@)g%@g}; study i ncl udes coI ost rum

hinthe first 3 days after delivery, and
mat urPeegnahﬂ(worom ﬁomefdmdtes ovith atostoty offallergicidibdasemygre

f 109 of Th l | .
omiesda sty Leabras Bl ST ATetS57 a0 dpity dose
Qll B5E 10 ok PRESHANFING N Rir Feeks Hfors! fehinl TREELS} SF alldflic

After thawi ng, the mlk sanples were centrifuged to
disrmeas @nfiome et feldphone m@npambur@ntespe(rsqucaﬂ@rgy research

200 OB AR 8 R TR e

et apsll bater
Pt aéé“"%*ﬁb, o o R L

sol ukﬂcenpil:ihilde Wammes)sed tseollecting all hpusasiottias of yhel sy
prgéi-\g cg(;ld sodi um g ‘%oi a& %%n The | evel s of
Chaichthen estipgte WaptfeBaiRFe ! 14 (sol ubl e CD 14)

‘were analyzed with commercial ELISA kits (R&D

Systens, Abingdon, UK) according to the
Muethodsact urer' s reconmendati ons. The anal yses of

Te teall)relsegtns%d-l;(?rfclugetsa}:bFostrum, 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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5 were perforned after acid treatnment to preactivate

| atent TGF-beta, as described earlier (Botteher
2000). The levels of IL-10 and TNF-a were determ ned
with conmmercial ELISA reagent kits (CLB PeliPair
reagent set, Amsterdam the Netherlands) according to
t@thlelgﬁamamtydg/ér(slgApmmﬁ gocloim amchpothsswer. | imit of

o et s s a1 G- 68 T 0GB G g

ahi-lyﬂéa \@f‘ﬁgcgml%eﬂégfl E‘I:,IELQ kitd U’E&B S IQH@' Abiﬁiéd D) &@brﬂfﬁrg%

anal yzed wth as describ earlief (Bottch
tiRO02)ufackimer’ bmemmandattormehr@tmbiscmf TGlabeta1. @dﬂiﬁlhbeta -2

v;f:ge;g%?t A e Fﬁ?l)@l%??a?ﬁ?ggtg%% g’ﬁ?‘?&‘%\;s' U'EQF fﬁ\%fls i’escrlbed
chiRK AR fler 300DY e hdvels433Pi1bahd 38605 Q\}e@détéhrﬁﬁé%ﬂgﬁﬁ d

routrnes (ion selective electrodes). Serum 15
cbmnezlrcsaltELISAﬂa‘mht kits (ChloPeifairatdgentyet) s%mﬂcrdalanaley zed

#VI ?%}J‘Er% g 0&55‘3% F’R)@‘Flr@%ag“lu %Cégsl rg%ltSt em-(grgl‘?] Or‘]"’%% lgtlﬁo‘gf( C{ gﬁpon

f14 2 F
e g B e T GE e A0 P e B B A St
feﬂllnl(l:aiidm;ag/hﬂsfoafrmm inthe L. reuteri group
conpared wth the placebo gr The calculation is

bas od ok [ghank g8 Armstre aRAYARARviE FHSAGS deratipt atisK (Hsisher
2B R L RTBARACHESH] B! £ 80 A0EACT Sk and
e place

ubj ect's I n b group can duc

pbaﬂsilumne\tdnewax medabured hiothe Gliaicpl Clrnbisey Dﬁpaﬁ&ﬁdﬁ dt Li\nkdi;ﬁng
91 subjects that could be eval uated per group and t

Ui vt Hespealrcresdingds stagdad soutivgs tien prdecsiygeleptrodes). *$efum

IGE IO 6 8 phil o IplafFSIcREh: QeHRRebed B ERIC A Bhagacia
Gargystehat™aPhadiaide® (Rifaradip Dédgaostizedéshshla, Sweden).! based
on the cal cul ati on above, including the expected
dropout frequency and block size, were estimated to

. and their offsprin er group. 30 Ethical
Sk?a%sﬁga glﬁons Accor di ng topt hegl—lgl Si gkl IE[))ecl aration
on matk ek of €R8aldy provp Wasatmmtedsasbimiog 80%4 fraver to detect a

partl ci pants received a witten information and signed
tes dififgrercsan clindep] seanifestatipns|in thedy yeeri grypp pompaied with the

PR Bol Fh el AP bR s Fabo AMIERIEE "an

nmitsgqmﬁtolfulmrgy VBEczZBh os@rinas laast 4096 bf malsulgeabiremt 0
enrol | pregnant wonen and their offspring. The s

plrceeerape andigantbearpdycsd bnhalf dxihs eyparaneaital grape r$u3§0fa§ Teeded
‘%‘ré‘é’f reockPJ tﬁ?@ ctoﬁﬁﬂ?ereq)aﬁ.\gteﬁ %@T %r%ﬁ% artl(hﬁlte d 'il?ﬂf:%ulgncy was

pr op oft1om 0 I'sTi1s n woul
agduheﬂgy be 25%i s@emeorarzdnmnﬂam paffbm@lyoy%@lrea&msmOmpany
procedures. The protocol was approved by t
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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Et hi cal Review Board at the University Hospital of
Li nkopi ng. Results In the study, we exam ned the
effect on breast m |k when pregnant wonen had 10
Lact obacillus reuteri strajgn SD2112 orally 4 weeks
prior to delivery. The maternal profiles conparing the
ahive safe prgamicifer othichildran and hchllusmrlde:losseqoéntlaaétewgs pdiaseen as an
g}nt her had dai Hg i nt ake of theh ?\é roduct di d not
el Brobisah ireioll PiRERSogEaaRd el iBrby cl usi ve
br easi,f ey Bgoceauremnﬂame?em Qs&cﬁé}é hRY&¢noR 3 rinﬂmt H8blem
two groups; up to one nonth of age, were mminly caused
réparding drerfadt tluao argeman pogbrtigarod thlaﬁsl( mwla@bn Mwlcb&mflelwladinrgy
crlterla @fferences wer.e ?B tt Enth by th
dgepiiad unflgrep Allergy S‘F%fi!i‘t“kgrl?m?eé%‘fess &P Yot ?RPéOV y the
EEHIEQPRJ\]/%VPB 8drh |a?th'e 'Untl%?m@r I?@sspltalrﬂﬂﬂink’@% changed by
I ncreased | evel of the anti infl amTatory cytoki ne 1L10
in colostruns (nedian 6.61 pg/nL [range 1.15 -150]),
h nin sanples fromthe nothers in the placebo group
CAUMS pg/mL [1.15 -150]); p = 0.046. Meanwhile a
decr GRafe s'ttﬁli't N8 ekfNidkd 4 electUaftrbat ﬁ‘nll’% WHéntpPﬁ%nbnt women had
reuteri 12 group was seen. TGF-beta-2 wa
L%zic@bhtlelmairwreyz stiapwsip2 1 12 (Irhlé/ 4 weeksutrior fo @hd@pf (medi an

674 2.5 2800 965 [l [211. 800
Chan T PR S P e S octhaa weph iy ¢ TR phbers
o AR W REhERRLE H&l%’i&e of Y sh@ry p‘r&iu'bh Qid d&fe‘? BBSveen
Breast m| k obtained 4 weeks after "delivery and

thk seogroips,ag foo axdﬁswmlvewaﬁebcyng 2 nie maktts leacornnmhntmns tsthe

showed no differe ce conpar e t he
(ERFABIPE P RIHE LG G, T RUG G eed BhESr R Ny SeoRatal ward,

(S5 SGhEEUsiH itdril) ! b QifRFHIN RereBedl RWED th@twSEroups.
Reuteri Drops"” is manufactured. The product is an
oi | - Baged. rerenileat stown goup iervybekire, proﬁl@tne the tepetmik was
de .f or. good Ost I|t and hel f The uni gue
Bl 0 i eBrOIRIETaRt B GbaSEmR BRG0P BB
QiehlaB‘E d18IERYE [FRSd 195 -1909), ‘ﬂ@ﬁﬁﬁ sdmfplé@oRithe rlna_ﬂh@rs(ih khe

use in the inveRAtion heféin is a pure edib
plagbo giolp (478 pg/prle[ﬂelrSab 59) maff0d6veaitile axlecteaseh thalevel

h I I
Qg b3 e drigernaben T2 BB ves et LaF el v PEEeny
IDWOCIE SR NG estARr@lp @edianG 7l he/mdl [100Y5 -2B0@GIsNes3 ;sg/mqgn 7
vacuumis a significantly increased stability of

-IZ&(MI]Dthan irl the placelichgour; gr 7r01020.i The. levRtreofdhopther RW@%S were
% the invention should be an oil fromwhich it

St“E‘ ardB POL WSy enpve the water. Although it was

Pr evipgbad ik idinddehedki @l @ifivhiytand AfscontiahorCel thel B &S

is closely correlated with water activity of the

ihtakerof mobiotiss, showsalsrordiffereReposomptace tdrthe pladebagaaip. vacuum

for the stabilization of |actobacilli.

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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_ sikicondioxide,deabaa-sil

Description of the manufacturing process. A flow chart
of the preferred manufacturing process is shown in
Figure 1. Details of one such possible process that 1
o may be used in the invenjion herein follow M xing
of ingredients. 1 Mx the nmediumchain triglyceride
cffitam amy awvapdrean Me@pmied:effe@t@iths pmmingBtep of drKag theariirby

den nd sunfl ower for exanple,

e hupeyachbys Sreni Cant tavioased byt of 16 iebacilin the
f&ﬁ@&t%n‘ T h@reRAb Zh&bif S 1%@&0&“0%%501(1%& & dil f%g-%hlch it is

Appar at ebau GrbH, Wangen i m Al [ gau, Ger many)
phissil g eniepatve dre. waeiS Anlehqughp \msdarduslpaxkr(os:mhatﬁhwablhty of-

Col or ad t ed Bol d
sttteciiaear dordy TR EnP B RGeS v bR oy g ot
KHbwh W s‘?/l ofl lﬂ{dexe@hcum%r th sﬁgﬂ{‘zat‘i@ﬁdﬂéf@tb&cfme Bol z

t ank, hours. 4 Adding Lactobacillus reuteri.
About 20 kg of dried oil mxture is noved to a 50

iter. stai.nl ess steel vessel, reut
%&M@w&a@%—&m—i f&% fhe %A?rsﬁter.

m&ﬁ&cm%%ra@gsms @*ﬁdiﬁmﬂ M@, L. RPURE smgabgsgblg prdc'ass that

ol |, but “one 25 exanpl e Would be to add
neayl teursed imathe myedtion her€@riblpsy. g) is added. It is m xed
slowy until honobgenous. 5 Mxing. The premx wth L.
reuteri is brought back to the Bolz mxer. 6
M &BfentdNe suspension is discharged to a 200
liter glass vessel, and covered with nitrogen. The

h : | fil L :
PR SR Pl S5 R LR s
KisshamieReds Y antl @k flo e ofl (Eor ckBRpR, ARKIuh! BEkIdhAmhEEwa t
will readily apE)r eciate that nodifications can be made

N FE Mﬁﬂ Qaboté pi 3 Belzanixigapashiske/tee(Alfred

b d.b I
Al Bbpe ey Wit i ARG 3 T b cul ture
201 Hnfookhiallen, haihd furip il BSELASIAIPyBY, A thcANdoRrado) are

vacuumdri ed edible vegetable oil, wherein the
com@dut@theéiqiamxeeﬁhd Hietrgixiure rSémmgeslmdn val in the
i S _not

QuUm dri ed Vv

Syt e Sl el Bndirgo Ry Btivs Bely ank.
féppg}ﬁglrst_he dried cells or dried culture and the oil.

10 2. har maceuti cal conposition, conprising dried
4ce|A|d§1rxgr agtodaiidds cemtqru rAbayt 2@ kgio&dtied oil amikiuee woneved to a 50
li qus?alg‘lﬁsesr%? ﬁ]r ?Iﬁgl ez?}erz %%gv er prefe rabley tlre%zg Q& et‘ilg ta)llrn(:f‘)unt of
L. reuteri used would vary depending on the amount wanted in the oil, but one
example would be to add 0.2 kg of culture having 10" CFU per g) is 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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35

bacterial strain exhibits increased survival in the
vacuumdried oil relative to oil that is not
vacuum dri ed, wherein the oil is vacuumdried before
m xing the dried cells or dried culture and the oil
15 3. Use of a vacuumdri ed8edi bl e vegetable oil for
i ncreasing survival of dried cells or a dried culture
oL f _a Iactic acid bacperial strain, mherein the_
——£®$§ter|al strain exhibits increased survival in the
vacuumdried oil relative to oil that is not

vacuymdried, . wherein the oil.is vacuumdri.e f or
1w R e erepr ot o ae PR S S A A o o
Oiiabledacti® ekl Hratkriaf straie aediaivacusnHdied ediblefvedetable ailpivherein
o] dried culture aof a |actic aci cterj.al strain .
e Bt sefifisahaRardtEai iy AT e yARGURRY B IR to o
e thdp lsenot egatuabbived, oibereip trevoilds ngeudim-edecCledfore roixing the dried
driFd Cc{‘ﬁiﬂleturlf of trﬁe bacterial strain, and m xing the
oPPIS A et RUEKE apd 8P a1 strain, wherein the oil is
vacuumdried before mxing the dried cells or dried
cylture and the oil., 5. The stahilized bacterial .
2. S adeTediicdouPaption cofibhsRh ARk paRitracHefchlve of a viable
%actic béit Materislstrabf ared avapUBM-dried dutblereeduiable bil olaErem 4he
erei. he oil .conprises 30 sunfl ower ojl \ [ .
o REPRra aR Sbi§ HEsRE R Ret the SAGpBled i FRNE B oi
C e (ssmdt ivacuwdii-dadéd iwhetein thecdibis vadyunt-tdee g beforeanizingitioatried
con‘{fosigjtj an Ef ca:qaitm ZI or claimb5, use of claim3 or
ccaispreirieg cultyig anditod of claim 4 or claim5, wherein
the dried cells are, or the dried culture is,

freeze-dried. 35,19 7. The stabilized bacterjal..

3. G AIPBBEah Bl oG CBIS e noreRipy o6 g| Sga cols o
pla&rrléamwmrie@ahéarmmowi ﬁdcmﬂiﬁbsfdfraﬁmwr@rein tife tdcidriabsteain Bxhibits
or 6, en_us [n: a net of i npraving a nman' s, .
pReEAsE PRV e s g e el ettt © o e Al R pgireo.
t QvHebein WGiNs aacreini-aaéd veformiting tid ditidtecatiompdsed cuwtare and
nzt ho.g of reducing the risk that a breast feeding baby
dd¥&Pps allergy, conprising the step of

adm nistering to a breast feeding wonan an effective
anpun e conposi.tio n_red

f th . ] ing t i Sk .
4. § Topelnodos efearBamoniva Sharetf kS pha ahe Fultfh biK bl
?dﬁgteﬁhlfmrlagﬁamhﬁr&irigﬁhé etﬂalpls ioh grebhﬂ!ng a Skcdunf-dmd;]tb%diblgasgetable
eedl ng, . wQnma 0 geve ti1r1s;. t ho ol . .
| o Aing A Lol e Sha T ahe pageral sEE it Miing the oil
bremshe Bhtthrial sGaMpPwheriemotht b isstaepemadried before atixng thg dried

t he wo an ef fectjve, amunt of the
cells orn;?nned culture and the oil.

5.  The stabilized bacterial composition of claim 1, the pharmaceutical composition of
claim 2, use of claim 3, or the method of claim 4, wherein the oil comprises

sunflower oil or medium chain triglyceride.

6. The stabilized bacterial composition of claim 1 or claim 5, the pharmaceutical
composition of claim 2 or claim 5, use of claim 3 or claim 5, or the method of claim

4 or claim 5, wherein the dried cells are, or the dried culture is, freeze-dried.
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conposition; or a nethod of increasing the |evel of
IL-10 at the sane tinme as decreasing the 15 |evel of
TG--beta-2 in a woman's breast mlk, conprising the
step of administering to the wonan an effective
anmount of the conposition.18. The stabilized bacteri al
conposition of any one of clains 1, 5 or 6, or the
pharnaceutlcal m?g?OSI j on of an

OB etsso] Gy PRI THE By P oL IBn S5 6y B8P
%Hdﬁma@élmé?ll @h{pﬁ)sﬁlbﬁ ob aPoref ofattiin82s6 er Gmhémustehlen
woman an effective anount 0Si t
t he armeRof Rl PioWeA SRS Agp By CRBY S se aloPet gy
?&!Tglhlsﬁdriﬁg té b w@hﬁga@%ﬁ@dm AahBUAT offige b@nposiitrcmast

eedi n ef fective anount 0S
whe PUTRPRALISEHGNS Hs TRk e rekine Py P Bl
d@%fﬁd)rﬁ%ﬂfg tf\% ls RS aaglrﬁét?ﬁmg%amait:‘fm(;ﬁgewudnbﬁ anhrffective
reduci n eris or e breast fee
TR HETTORO G RUGITA e gk |"Bh AT EHRy foseing baby
agéievdps)allbryyat WRNRIMcStiaE eatilts M relucitptierrisk ifdighé beeast feeding
step of adm nistering to the woman an effective anount

Wo’ﬁ“ﬁﬁt%g??ﬁl)%q PESHIS: or  increasing the Ievel of IL-10

gt t tahrgeﬂ?\@%f IncFBRsing adaarsfaaﬁmgrytdwwtyen alwarhanT€bredst milk,
et a- In a

oFOTRRIITA (P ISP EAMTRS TRE UATER PR PO e BRI ae
t BEmpedIRMS bt | ON.

a method of increasing the level of IL-10 at the same time as decreasing the
level of TGF-beta-2 in a woman'’s breast milk, comprising the step of administering

to the woman an effective amount of the composition.

The stabilized bacterial composition of any one of claims 1, 5 or 6, or the
pharmaceutical composition of any one of claims 2, 5 or 6, when used for:

improving a woman'’s breast milk, comprising the step of administering to the
woman an effective amount of the composition;

reducing the risk that a breast feeding baby develops allergy, comprising the
step of administering to a breast feeding woman an effective amount of the
composition, wherein reducing the risk that a breast feeding baby develops allergy
at the same time resuilts in reducing the risk for the breast feeding woman to
develop mastitis;

increasing anti-inflammatory activity in a woman’s breast milk, comprising the
step of administering to the woman an effective amount of the composition; or

increasing the level of IL-10 at the same time as decreasing the level of TGF-
beta-2 in a woman’s breast milk, comprising the step of administering to the

woman an effective amount of the composition.





