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USE OF LGG I N THE MANUFACTURE OF A MEDI CAMENT FOR THE
PREVENTI ON OR TREATMENT OF RESPI RATORY ALLERG ES

WCRO06S1IEF-ERENCE TO RELATED PATENTS AND PATENTPCT/US2006/010418

APPLI CATI ONS [0001] ' This application is a

continuation application and clains the priority

benefit of U S. Patent Application Serial No.

11/106, 792, filed April 15, 2005, which is

i nAEORLEE W THE EAGIURR O A MEDIGAMENT. FOR THE

Fﬁ\%ﬂﬂléyﬁf E&g]}dﬁ?‘he pre'g‘(eerwfl nverEltS?A%Aﬁg?kQ&LLERGlES

generally to a use of LGGln t he manufacture of a
of

p. - L . 0 L A : h
Art [0003] AI I ergy IS dﬁEpﬁéA ﬁ@; "abnor mal
hypersensitivity to a his normally
t 4080t ed Taigl applivatiahl iy accoméindati@tapplicdtiessarid dhiens the

= RiBr Bl Beter S ESRP R Anpigata spidhSoritl T¥are2s tefchvr

f {1@’”2%5 eWHich |§“|r$c%@;§§ratéd‘9\6%1% et H’eﬁ’@gflgqgs érlilgrésl -

| nesses is increasing f There
phases i nvol ved_ﬁQMIQFJHE INYENTION The first
st ??e | W, o? evel opnent of the early phase of
A rsensitivity response to

alfpeozens Th'é"i@refsbhﬁhvéht"fﬁw Rllatek |Rinaeslly el Gsé BEL GO e
system no allergic reaction occurs. Instead, the

i m%efagw@ ehapregigament fosdhe preyentian ar dreatimenhobrespiratory
ﬁqpsd aI | ergen. Macrophages, which are scavenger
surround and break up the invading allergen.
TH2) ma@Dexehpties of HenRdlated Ayt t he al | ergen fragnents on
tﬁ&h cel | vvaIIs o T Iynphocytes, which are the main
r atlieg0 I8 dafined A ar "abraimal hyaerisessitivitptins]

0
T@iu%s ?'WHR{@ |§h&'ﬁ?éllé/ﬂ)blé?at%ﬁva§{o%?ﬁl9§ﬂ§ egﬂ#ﬁé?’qﬂ harmiess.”

signal's t oki n activate the nave
i Asersymptohes af-aliergiediceheapge fratt amunny nose to anaphylactic

shock. Nearly 50 million Americans suffer from allergic disease, and the

incidence of these illnesses is increasing.

[0004] There are two basic phases involved with the allergic response.
The first stage involves the development of the early phase of an
immediate-type hypersensitivity response to allergens. The first time an
allergen meets the immune system, no allergic reaction occurs. Instead,
the immune system prepares itself for future encounters with the allergen.
Macrophages, which are scavenger cells, surround and break up the
invading allergen. The macrophages then display the allergen fragments
on their cell walls to T lymphocytes, which are the main orchestraters of
the body's immune reaction.

[0005] This cognitive signal plus several non-cognitive signals (e.g.
cytokines) activate the naive T-cells and instruct the T-cell differentiation

into T-cell effector subpopulations. The key players in the allergic cascade
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into T-cell effector subpopul ations. The key pl ayers
in the allergic cascadeare T-cells of the Th-2

web@aotdppe (TH 2). TH 2 type T-cells are char aeCBUB206010418

by the secretion of several cytokines including

interleukin-4 (1L-4), I1L-5 and 1L-13. The cytokines
IL-4 and IL-13 then activate B Iynphocytes whi ch
produce antlbogbes of the subcl ass

LAtS BodleS e Thi Boeralyag Al ) tTH-éZaap@ .ﬁ:@@llﬁare
al:h&lra%?éhz ;5 ﬂh%ﬁs%g 5‘f qu??le&)zérlgg?é ﬁﬁlﬁ?ﬁgﬁ‘ggﬁg@m%

on the sur or ce
bébebhIL-5)andi Lk 2nThé bwogmest ILiggad $L4 Behearalcuvaxba e

di ate t t 0006
RS Bhioh oS PBRDaIGS PF Ie b S e loB- 108
”bﬂﬁlt)&ﬁeéfa?@ﬂlréa%dsa?g@rfgg e g@ﬁ}bru?arté?lg%rf: xﬁé ﬂﬁgrac'tlgﬁ of

ant i1 bodi es on mast , nstructe
s epe¢lf|¢ Ikt motibglies en the sogface ef effectar behgénaahnbllblam

+ Babiishuls) VA o158 ot ute %6hy base b dntredile type

capp@@bﬁs,uwf@f@,p@ggégnts or nediators, are
proi nfl ammtory substances such as histam ne,

p[QRQh]et - dbis wast @@jl activation usuelly agturadvitikn nmyu’telslaf’m the

PPt B SRS ap PSR BE R Hfiondst el nelietea
addring tse sensiirmpg, praye) szcﬁ@m@ﬂﬂhel é]fe'r@éﬁfahd Qﬁnd todthe

Prostagl andi ns constrict airways and enlarge b
vEW3erE. Onesdhs alfaigesds @@énﬁﬁ%f@e grcepier, QM@H@‘\S in the mast

i eg;gg@é&;e%@ﬁeqqn%e,&@am&swoa%tgy Hrﬂéaﬂa&&g %qeof

mmat or . Such "as e05|no

aprmaﬂamm‘ammy saubstdrioesgmnhwsuﬂstahaneﬁplatam%ctt%tmg factor,
flammtion is

n tvvee en3|t| ﬁatl on and n

B}S@%@ﬂ?@&%@ Kipgp podiladkotieres Ehagemadigtersastuglly v
' ey sk blferyy Bt@YRE REStafind® Ylinist8s %Hhﬁt Jn‘])_and
eosi nophi I récCrultnment, activation and surviva e
t C3WsRs ﬁmi@tess,esw@llmlcambmﬁabmatm cleidstaglandins €onstrict

i cal hat I | ati ng basophil s,
cOEREE AP G Va2 o i grate i nto that
t [co0Tg aanhb@e@oiﬁd @hbsé B@tﬁ@él?ér?lb ifFhEhé Adsponse is

Eosi nophil s secrete chem cal s their own that

seRargCiprized tanintitragian of inflasmatanieetisrugh, assersinerhil; into
Y fle, SR Eys, St ffierbBn o8 Bl A BB BB YTEEn

sensitization and inflammation is represented by T-cells that secrete
mediators not only involved in IgE synthesis, but also responsible for
eosinophil recruitment, activation and survival. The tissue mast cells and
neighboring cells produce chemical messengers that signal circulating
basophils, eosinophils, and other cells to migrate into that tissue and help
fight the foreign material. Eosinophils secrete chemicals of their own that
sustain inflammation, cause tissue damage, and recruit yet more immune
cells. This phase can occur anywhere between several hours and several
days after the allergen exposure and can last for hours and even days.
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days after the allergen exposure and can |ast for
hours and even days.[0008] Respiratory allergy is a

w@arbitcwBar type of allergy that affects the PCT/US2006/010418

respiratory tract. The lining of the airway fromthe
nose to the lungs is simlar in structure and is often
sim'IarIy affected by the allergic process. Therefore

a @4 t hat afhects the nose or sinus al so uld

21od0a1" ; QSRHGLOTY OSSN 'S BohartiQdapivee eflallergy that affects the
0 Y, ﬁ,@é&uﬁf

aﬁéeﬁr"tgﬁt% rtiéaczt i%%gm}ﬁhﬂgg alco S r?rr\]eqntﬁ?gﬁ}e%qlg%n r|1uen Solg’e

ashmiiaarrimyructuralalndngeften isimildrty affectedpythemtlenfic process.

|c rh| clude i tchy nose, thr and
bjé‘ "R GReals ﬂaﬁéﬁ?ﬁﬁg Negqserqr Hhus als H;POH&5£ ect the
oi,_],-@g_fol | ow. [00010] As allergens in one area of the

resplratory tract can af.fec.t ot her areas of the
Hat 0|F>j/Drtev<at’fthe ratliergic rlinitis, alse kmaswal asphaym isan

I ast.hma, whi.ch i nore serious,illness
t Fafised bl LR rstP e oL R BRRuS FictoRtned 8 the BASS nd
deirrlagrarilergdinsan ftN\@)élrhmﬁhﬁﬂSt@ﬁfst d)fVa\IFnglc bhi@uﬁtsfkbf?é@m%me
wheezi ng on exhal e, dry cough and feeling of
t itgiY AESS, thrpatw@dmwndqemy@ aﬂaearr@e rStefysx uneny anse
SBﬁEﬁmﬂkhoe i nflammat ory i mmune response in the
rways, resulting in a renodeling of the airways,

c{ﬂﬂfbm]y Wscallergenscinrard sreaséfiting redilkateMef yQRRANVATRt other
allerg |c rhinits wll devel op asthma synptons, but a

sP@?ﬁSr@ fdhRtrepRipatary, trag pdunitis iry h%@%%al\maﬁﬁage%gam laggl to
I f
CE%{@Z%WIA%‘E lﬁé?ﬁ@% mWre %eﬁ?t?g\’;flllngggtl?aﬂ CJC%PI*D in tﬁg ungs.
r Aisttirha $s mhdanacm:rizadl Uyydeimkaimenn‘cuﬂ dm/&zi)ohwpasédvm;ty,
O If the nasal inflanmmtion that acconpani e

Dret s hess T 2o exhoRa 0Bt SHabuang AdSPRELPE tahiness
bﬁ1 e M"ﬁ@p@@@@all&é@ﬁbkﬁ@s%'da‘?\ds&étéiHSthé 'ﬁflanﬁ’rrnatory '
rhino-sinusitis, in which e sinuses cannof enpty
t rmwee\resp@nseomdhenanavaySymwm inrec tandedelmgeof the airways,

e
bebieid tdsmmb%@hﬁptor@@db@l\/@@lgﬂﬁl&laﬁgn&%bh é’dﬁfédaﬂ‘l‘ﬁ’those with

[00012] Respiratory all ertrzn es are one of the nost
Cfﬁ%ﬁng‘qutrgqte@ﬁger@fes will show lung mflammatlon changes. About

forty percent of people with allergic rhinitis will actually develop full-blown

asthma.

[00011] If the nasal inflammation that accompanies allergic rhinitis
reaches the sinuses, the result can be an uncomfortable infection called
sinusitis, or rhino-sinusitis, in which the sinuses cannot empty themselves
of bacteria. Symptoms include nasal congestion, runny nose, sore throat,
fever, headache, fatigue and cough, as well as pain in the forehead,
behind the cheeks, and even aching teeth and jaw.

[00012] Respiratory allergies are one of the most common afflictions of
childhood. As with adults, respiratory allergies in children are most likely

to appear in the form of allergic rhinitis and asthma.
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childhood. As with adults, respiratory allergies in
children are nost likely to appear in the form of

w@bkdoennggods rhi niti s and ast hrma. [ 00013] The pr evRCl/Us200€610418

respiratory allergies is especially inportant in

infants and young children, as it appears that early
allergic sensitization to allergens is associated with
a&&ﬁ% in,the maturation of normal inmune responses.

A nalTIng, Praveatio ef wspisatory atler@*es s appesially lipportant in

HIBhESRE Y bhildhbn SaS R abBeds o BaNP b B Sensitzation to
| allé]tgelndhsadsoé}bieelr\giyh a@dlay inl trmunatulétﬂjn dA%orhdd itAftihe

. that begins early inlifeis
) cesnansesa AR dlioriallsoglerok renatieryoars Geapially considered the
swlsfté;;maévbl a?téﬂcﬂfs%\é'\g Bém%rbgaha@éh%éafpo

persi st ent ast 0 rren
ofAllevgseini A@hmas/or@letc#w@ddAl@srghn@hnnlnﬁhneacih((‘mh45 149 (2001).

C%i | dr eq Pe@i atr,. bog 362- 00 14,3
oy, a5 Lt bRginseali Be ad Aritheatgpy thus
seaﬂytaggé@% gggﬁg%attﬁ)ﬂ é&aﬁg% th#agvr?CWrﬂ?ﬂeﬁn PBRSGHER!

alPEéYaRAs ik i Makinezd br, |Dﬁg/et/¢mnem oft Wheazipgadisoafers and

lsl'é nS|rp‘|Ia 2’259 %%?ﬁtoﬁg@(’ﬁﬁ&éet m g Pd@&rh 32@&?@&@2&2@@? i ke

SYOUOTS INwt@hlyi i8 théfea sﬁ@h@ ia88&ciafion b&v&é’e‘@éll@r@ﬂ;
Atopic Sensitization in the First Years of Lif Am

J Sem@ﬁﬁtron and astheeg, é)LN/élaa ass_cazafsgsam@ar@zto@@)agemus

t | |
< 8ebEnddRiAtRuoh Tel N Becdip@ ¥t flisies 4 fiERe
i firdt rféw yepEOOMIFE, fFieegreat Majjdrity efshar@ Wb derssomiéensitized
th and di sease are determ ned not

t f heal
oRHYNG NS RsTipAevElPP axtbmeris BERPRRANE . Merinsz, F.,
' $//r9§9§‘éh@'At)ﬁ,gich’rlﬁvé’Y/iei?/oﬁ'/h e frshl, ?5:%5& L NREE . 'ﬁ&‘.@
responses at Dbirt lcate Intrauferine exposure a
a Gpit.i GaneyMed n <1i62; S24- IS@I@ (QOQQI Tivas, l’emampbetant to find ways to

ific T-c ar e rea resent birth
AREFE PonE efieiaeh serisBiralio ebgbrar oy ganeaarsalierales later
| elffei fied as predictors for | ater devel opnent of
res |rator allergies. IH, et al., The Natural Course
Tﬁ@f&r@tlncre@smm@nqehtmmef aspests of laeaithmxj

ﬁég%g% é’ﬁeigédﬁ{]rlw Bgmﬁgalgogln?éﬁg%ﬁut alsqa/dunng pregnancy.
This is especially true with allergic disease, where immune responses at
birth implicate intrauterine exposure as a primary sensitization event. For
example, allergen-specific T-cells are already present at birth and early
sensitization to food allergens are identified as predictors for later
development of respiratory allergies. Illi, et al., The Natural Course of
Atopic Dermatitis from Birth to Age 7 Years and the Association with
Asthma, Clin. Exp. Allergy 27:28-35 (1997). In addition, lung development
begins very early after fertilization and continues for at least two or three

years after birth. Thus, both prenatal and postnatal airway development
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begins very early after fertilization and continues
for at least two or three years after birth. Thus,

whodok/1poghat al and postnatal airway devel opmene@r/ES2006/010418

i mportant in the pathogenesis of respiratory allergy
in infants and children. [00016] It has al so been
shown that the human fetus devel ops Ingrodum ng B
cells early . estation and i s capabl praduci ng
| GEe impotaeh Bdné Ratagsaesis dea@mteaf alfﬁrey ininfepigiand
stclhﬂgll in a manner anal ogous to the well-recognized
| gM responses that are observed in various prenatal
i 10@@16]Jondt hastalsp baen soval that Briehamain fatussdeietops IgE-

SaradiaS B el Sarh dssraion and i Gapaple, ataodwon IgE
1%4rt|ﬂaoé|%§ i l@é’@nse%'a?)p%&%té'dn‘ﬂ%éﬁ@ts@%LFIﬁﬁ ei FRphkANce

of preventing both prenatal and postnat erglc
s@«ﬁl@ulqgoz-l@tto dire M@Ilrrespgmlae@dgl\/la*esmrmsstha[ agnaFderved in

| BPis P AT RIRO RS ol B Bl lehely Blld SShitzation

de@m@mmmrﬁ/geas% Uﬁ%ﬁﬂh?@f@é’élt@ﬁbfeﬁéd%thers J. Clin.
ternative to traditiona medi cati ons prob| otlIcs

hé@‘éeSé et 332449 2944988). eThis @lamilnsisatesrthe énpaitance/pbs
I
el 73 o 090 Phn TBOL A ER SEbuBlor feflierory
h@abtgremf the host. Lactobacillus spp. and
Bin&ﬁ%ﬁ“hf}éwﬁ%“egk#Rﬁ@cér‘ﬁéés“aq?&%ﬁ&?ég‘&a@‘g?%g'IESB&S o
P oE Bl ok WaSaerbrgioctetobestehll diftromeiy ;¢
SlSlelt@l‘le rAsaan aﬂermatnveftarhtashtmhgbate@matloﬁs pebiatics,have

CHMRRPHRS Ty iiie TeaBusia ‘ebhPReD QTN B otPon, o

P
ng?a(ma] @&ébl"oﬂc bﬂéa%tzaozg’r%é%ﬁt%é %f?errbéa ovslrgs Mjezdart%éﬁeﬂmal

dieffestseen Ph? heatngidhahashi Lactodscilus ispp nand Bifisobegterium

TRebLieEare biaEGhAHEE Al iblsmyBace R crmen

( Is%n\,les@f ipAEBIbiids. PUAFIrUNaBsTBthery afy Ve faR JﬁMQHé@ sRidies

The reference however, focuses on adul els

d88<haslinigakeifeats of probiotic supplementation in infants. Agostoni, C.,
et al., Probiotic Bacteria in Dietetic Products for Infants: A Commentary by
the ESPGHAN Committee on Nutrition, J. Pediatr. Gastro. Nutr. 38:365-74
(2004).
[00019] U.S. Patent App. No. 20040208863 to Versalovic, et al. is
directed to a compound which has anti-inflammatory activity and is
secreted from lactic acid bacteria. The application describes the use of
Lactobacillus GG (LGG) to inhibit pro-inflammatory cytokine production.
The reference however, focuses on adult models and does not disclose or
suggest that the administration of LGG during pregnancy or infancy would
be beneficial.
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suggest that the adm nistration of LGG during
pregnancy or infancy would be beneficial.[00020] U. S

w@2a06n130B€. 6, 506,380 to Isolauri, et al., desPCT/DRX0&010418

nmet hod of suppressing food-induced hypersensitivity
reactions in patients suffering fromfood allergy by
adm nistering to thema probiotic. The reference does

200k 575 PRI NG B S015pE3 dn d5aiBur it ko darertbas & method
p%‘i‘%ﬂ%{n‘é‘%‘%ﬁ %8 Hﬁ&l&é&eh %%ﬁ@ml erab{?{)ﬁé“ﬁ'lspé(ﬂédﬁ suffering

probrotics oes not ose ortanc
t rfremt oyl bldnrgy pyeadnaint!;tms; toethaii 3. pr{)tﬁi@ﬂdl]l’h@&&@@hce does

TR, WROBES v b6 e BESHiGics EEAR TEBRTaiPr alergies

a'Ao?f‘t%r%‘ﬂy Atdiighthe p%ﬂ@'nt‘dﬁésdcﬁlgéh dﬁﬁ% t?é‘a"%ﬁé'n?gf Mints with

study concl udes that probiotics, m ni stered during

pIsgpiatics; lhd@ﬁ&am@aﬂsclbs@mmmnpoﬁ@ue afdrefadingpyadh @ce4 amd
frao at,[oI c eczema for the infant. Rautava, S, et al.,
Prpgg}r@(?gys Duri ng Pregnancy and Breast-Feedi ng M ght

Ceo6@21]! mBMP@@#udib@'l‘fév@"f@&%@d‘ &mm&.@ﬂen%hd/ﬁdw&al
Disease in the Infant, J. é in. Inmunol. 109:

1@91n1|n@tr@t|@|29®9§obloms te nraéerstt in eliergiasiatinfasieand

t LR, Eor RenBig bR S B B PR R S, S FifsiRec
t rdemagrpregnsérncﬁyt arhbrfaspfeding, mRHiadnfal Qretetash from hidpic
traditi onal erctlve correl ates of atop éé’and atopi c

dieséade for ! h@ infand; Raptavd 2 «afaly EsabipticuRyring ﬁfﬁgmwy and
f
gpgbagﬁmggga,ﬁ% I\% ?ec?gﬁ%gWﬁ % ul r} PR SR At O
smpp/e‘r@lﬂeme ot nfamtst Amer@p@unemnmham 1109: 9012 DLA002).
3'(9?1 & Shaf FoUEf inet tiar hasSpihined bl igjo U dsugleped
ic %@E@l‘n‘é%gn 'd'i‘tﬁfhe%lgéél% bFSus e Eﬁféj\{/ed?)tncﬂ}o%gi that the

eczema but concentratlon of total
f lecisistratien Of prcrtnmtemimﬂ ef@m’imﬁhenfachtldrﬁobjectwe

' d, of Ki
¢ SOTEMIES bt SRy Rt Roal Bheastr rot BOre il
gisekpr . IgE kmtibbaisekt . THYs, bBEalstHeCHaditlo sl Bérs of atopy
Pr eventl on of Atopic D sease: a Random sed

PMreBBatsAtedd?y e prebistic supplaseeriglion.of awsbbe zssumed that
AGR Brobiotic administration was effective only for atopic eczema and not

for all allergies.

[00022] Similarly, a 2001 study concluded that probiotics can prevent
atopic eczema, but that “concentration of total IgE and frequencies of
increased antigen-specific IgE concentrations and of positive reactions in
skin-prick tests were very similar between probiotic and placebo groups.”
Kalliomaki, M., Probiotics in Primary Prevention of Atopic Disease: a
Randomised Placebo-Controlled Trial, Lancet 357:1076-79 (2001). Again,
these results suggest that the probiotic administration, while effective for
atopic eczema, would not necessarily be effective for other types of

allergies.
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these results suggest that the probiotic
admnistration, while effective for atopic eczemm,

wowwbdi13ess necessarily be effective for other PEPES2006/010418

al | ergi es. SUMMARY OF THE | NVENTI ON [ 00023] Briefly,
the present invention is directed to novel use of LGG
in the manufacture of a nedi canent for preventing or
treating the devel opment of respi rator_ly allergies in a
subj ect. [00024] al so

CI0G683C ey ebredaft Aokl il AR A W Yad in

revention or rea

r d:ls@maituﬁaqtueé bka meﬂscameat fonpr@inting (ARfkinghanot her
as t he present |nv I;tl on,is directed to a novel

VS PMgEtiaf resRirateny AlleEqias & arsukieftdi canent for
pf[@dl@ﬁl% T NIHY prekssAt mognﬁmsra%@aﬁs &4 t@fbe?cgfoeégjgfe%f LGG in

pro- | ammatory cytokines in a su ] ec
Adloé mamdadtyre oha rrmobcaarnenﬁ fov the paventiodior éettrdentoofa
ove nuf acture of a nedi canent

f5?SQJF%9Q/n‘%Ieﬁ§'e§rm tarsé“@ﬂ‘? the production of serum|gE
anoodzsi ein 'aﬂoﬂwe‘?%b@éﬁhe[&@@é’ﬂt] mJ@ﬁlon |§§'f?trétctéd‘fbeé‘hb9é‘l

is also directed to a novel use of
masefafdiGle én Hie manptiatunesofta n*@dlqamemtafer pgsvehhng or treating

P80 5be R0 RS REHBrL A MA R T P € St

agooe2e]d mdd”ﬂmamzem@rﬁreséwﬁm/emrbn isSdifdtddd tdﬂ@ ndYEl §sd of

|s beneflted b%a e reduction or prevention of
& &y thennaesiagtyrel eftinedinenegntifaerrayegting oatreatiys the

a@%&i&*&tm&srewmptf thBdRls MW sdisgue | nfl ammat i on

al rwa i'mvention al so
p1[0002iKs ér heepresasieinentiorcissal s ditecteddo sanshel uee dF G in

of, the air s.,. The jnvention al so provides a_

r &3k m%ﬁaﬁa ?/epPE% Bradicament oRincreasing theproduction of serum
p'l?’A'a‘Pftnb@H’@@tn‘?%ysdb]efé&k' nes and serum | gE anti bodi es as
wer |

as an increase 1 n the production of serum|gA
Tiie8@28]en&mosg ther sexsanapad\sanhggmid)unddx nmcacemeva:sby the

S 4B S it Bl 3L S ion o
C@ﬂ@&eﬁ‘ﬂi@n%f@léﬁd)ﬂm@w@d HldnaBo® o tHe IURYIMiRNAYs, including
a reduction in airway tissue inflammation and airway lumen inflammation.

The invention also provides a decrease in mucus production and a
widening of the airways. The invention also provides a reduction or
prevention in the release of pro-inflammatory cytokines and serum IgE
antibodies as well as an increase in the production of serum IgA. These
benefits were surprising and unexpected, as similar studies provided
contrary results.
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reference is now nade to the foll ow ng descriptions
taken in conjunction with the acconpanyi ng draw ngs.

WO O®e30303Fi gure 1 illustrates the protocol utiPCRES006/010418

during the present invention. [00031] Figure 2
illTustrates the detection of LGGin the feces of
LGEreated mce versus control. [00032] Figure 3
illustrates the bacterla in the feces of LGG treated
m ce versus &t RTONOR 4 NIGSit es t he

f f
ep@ﬁ%ﬁ_ F'o@ MBr §5M§|re3$nhgﬁﬁ’%;gﬁg o@i&ﬂ%ﬁgag Lﬂventlon
ngferem& nslridwsh‘mteets thbéomf\mﬂgtdeeﬁnmﬁamkéh@w ténjahstion

]c,_' uml Aantlbo 00035] Flgure6|IIustrates
it mpémago a\\,'\gr,lg us pro inflammtory

C}é@@ eS H%dfr%* I||£IEH[5?t‘el M%Bc&l (tfi-8q iirquh?i)?eééf'itg'

-sensitize
[M@MpnFl gure 7 |IIustrates the effect of LGG on the

f nonucl ear ler a rvva S.
SR e PR e Beiaton b PG4t i fesps GBS
mtﬂe'étécpﬁﬁéef{/@rsagtcbhﬁgy production. [00038] Figure 9
| ustrates the assessnent of i mmunol ogi cal effector

f 9R932]n &igwew Wustratiesshe batieriaantthe feliessoflyG Gesadited
axis test and mast cell protease-1

reI gggg&kag@ﬁ%TAl LED DESCRI PTI ON OF THE PREFERRED

E[tﬁim:vi:JYENF‘@?1 reQ0RAtriRet ahe RFECOM.BG! dn BErURERLIOVA-IGE,

det ai | e enbodi nents of the invention, one or
nSEEIN eaRiP ¥A-1865 wisngrsesvm anstOMay-taB2m| ow. Each

[ f th

CIIPIA | iR A5 R cRECALSRAUA AR Bloh spgm 108
|1ant/tbd)di|ebe apparent to those skilled in the art that
% difications and variations can be made in
ﬁ@%ﬁsg%ﬂ YR el F?Weﬁﬁt?%gﬁﬁcb@‘d&ﬁ%wm% RPe scope

0 NyEQLi @F 0 t a
Rty loR e Y0P T ABaMe B GG ) A5 ERy ©), and
cHnbHEigudBdn OVA-sensitized infants.

[00036] Figure 7 illustrates the effect of LGG on the distribution of

mononuclear cells in allergic airways.

[00037] Figure 8 illustrates the suppression of cow’s milk specific
antibody production.
[00038] Figure 9 illustrates the assessment of immunological effector
function of cow's milk specific antibodies by passive cutaneous
anaphylaxis test and mast cell protease-1 release assay.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00039] Reference now will be made in detail to the embodiments of the

invention, one or more examples of which are set forth below. Each
example is provided by way of explanation of the invention, not a limitation
of the invention. In fact, it will be apparent to those skilled in the art that
various modifications and variations can be made in the present invention

without departing from the scope or spirit of the invention. For instance,
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on anot her enbodinment to yield a still further
enbodi nent. [00040] Thus, it is intended that the

w@e@saro3i nventi on covers such nodi fications aPdI/us2006/010418

variations as conme within the scope of the appended
clainms and their equivalents. O her objects, features
and aspects of the present invention are disclosed in
or. are oﬁvi ous fromthe follow ng detailed

ddeaturest fivsirated or deseribrd anpertafane epbedimet, cantbaased
skinl Anai / ' | is a -
d?gc{;rqdél??%ér;}ﬁg l@(ée% Xlﬁgﬁﬁgﬁﬁ%féﬁgﬁﬁﬁ&ghd i s not

i j0@0v0dd dbubj it intendetethiat traderesarpieetatiad cd s such
present invention, Definitions [00041] The term

" Hpcgﬁ ications gnd.yariatiops @SFAPRMItBIA thescope«fithe appended

b s Girdyl f t 0

SeDR SRS Ko ! S BERE o UL A gold04ve
neresngéwveintipe are dibdlosgpdediaerare ohaioustfromitiad ésllotieg

L R AL o g i B

[ @RCQA4] thAspresest NsERision k@dé%r&ﬁtiﬁbﬁ&ﬁ@x&ﬁﬁﬁg@ﬂﬁodiments

anmeliorating, inproving or renedying a

dosbs aed is et @y&ﬂﬁaﬁiﬁ%l‘?mﬁir@i thedweader aspedig ofthe present
[g_g}gﬁ}ﬁﬁnghe term"preventing" neans to stop or hinder
a di'sease, disorder, or synptom of a disease or
condi tion through sone acpefifitioh§0046] The terns
"therapeutically effective amount” refer to an anount
t H041d s yIThe temn aprobigiicomeanst a oricroerganismitbat efertsne

Cbsgsnsal gt fne RRaMEPLRRGA! (1 dlsemse o
0[000#2} naT hkltgrmadprebicticerasgiedrrarsing e &akTh opt digestiile
Ul T R R
AU eTher g A B ), BB pgman.
[ (4] Adswised feseini the temen ‘treating’ meant dhoslionbinig,
nﬁ‘ﬁﬂt%v%gcé)r %Séaty'inogna disease, disorder, or symptom of a disease or
condition.
[00045] The term “preventing” means to stop or hinder a disease,
disorder, or symptom of a disease or condition through some action.
[00046] The terms “therapeutically effective amount” refer to an amount
that results in an improvement or remediation of the disease, disorder, or
symptoms of the disease or condition.
[00047] The terms “prenatal administration” or “prenatally administering”
mean any administration to the pregnant mother of an unborn subject.
[00048] The terms “postnatal administration” or “postnatally
administering” mean any administration to a subject from the time of birth
until about 1 year of life.
[00049]  As used herein, the term “infant formula” means a composition

that satisfies the nutrient requirements of an infant by being a substitute for



10

15

20

25

30

that satisfies the nutrient requirenments of an infant
by being a substitute forhuman mlk. In the United

wEL@bas3033 he contents of an i nfant fornul a ar ePci/osDEA10418

by the federal regulations set forth at 2 1 CF. R
Sections 100, 106, and 107. These regul ati ons define
macronutrient, vitamn, mneral, and other ingredient

levels in an effort to stinmulate the nutritional and
ohHERMMEke N thesUbited Statas piheaontents lof anrinient faymula are

nosercut R R tarh ot AL 88 c £ b el foo.

f d06pasd d07] These regmatmn:gdéh:ge d@:&d@gﬁggﬁ vR&min, mineral,

orE8 VBdabredier ety in 8n efer tvmulais, e etrpianskea other
Qf&rm ot H%gh e ration of LGG to a subject

orn and during 1’ nfancy can prevent or treat
t he devel opmant of respirdhwntionl | ergies later in

L b et A Rt el Senalite o 5o i
Ut rramemturu%f PmidAfoantent!6r RVBARRY of tredling il ch 1S

herein incorporated Iin its en&é[ety, by ret ence
t Hevelppmeln reﬁpiremrstadiatglemrrmsubpmt hbs beensliscoivatdd
and

B BT el 0L e Sl o
SUGG we£s sﬁ%recilw&llémorrﬂaﬁ@%rlhﬁdhf‘éhg%‘@éﬁ PREGEHRrtRal the

days in 30% of su {ects I n addrtion
cgﬁwpﬁm%ﬁf easiniretofy allemies kteieriés.i cial |y affects

deposi bory aufshé ﬁ?‘qug‘iﬁ?%??'léf%'%%ﬁdﬁ%ﬂﬁﬁ?ﬁg th th?%ql}lnal

ufider. laeeehsaosatinbe)S. P&@wﬁﬁdOSOSQmﬁa]bebabheeﬂéﬁ
of  the invention, a therapeutically effective anount

ovhicBds heyeipdnerppERiad i it entikaty, tibwierenge thareindL&@Lis
OdekithHt e/ rhgétda:’rﬁrbldtfbsag [n t‘ﬁ%b&g ! of @ a\?\\ggtfl]%r,“and

i nvent i on conpri ses nlstra I on

aaﬁmhes(aﬂﬁlyaomnmomgcenwﬂ_mgmm lrﬁé‘stnriahtmet mBth\%s
conprlses th

SO TE0 1 S B b BT 2o e b Bfof s, n

E)?@?ﬁgﬂm Itc?]' 32 ﬁ?%ln@a?@n;’egﬁt?ﬁtg :r I??Pi%lb@ BeRb |J:|§gy éﬁe&t@‘?nb’éc?sal

t Epe liesransey. 41GEds depositaswith rtl$e eldpmmtosry auﬁtbrlty
American Type Culture Collection under accession number ATCC 53103.
[00052] In the use of the invention, a therapeutically effective amount of
LGG may correspond to between about 1x10* and 1x10'? cfu/L/kg/day. In
another embodiment, the present invention comprises the administration
of between about 1x10° and 1x10° cfu/L/kg/day LGG. In yet another
embodiment, the present invention comprises the administration of about
1x10° cfu/L/kg/day LGG.
[00053] The form of administration of LGG in the use of the invention is
not critical, as long as a therapeutically effective amount is administered.
For prenatal administration, the LGG can be administered to the pregnant

mother of the unborn subject and can thereby be imparted to the unborn
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For prenatal adm nistration, the LGG can be
adm ni stered to the pregnant nother of the unborn

w@aimpeci3and can thereby be inparted to the  PCT/US2006/010418

unbor nsubj ect. The prenatal adm nistration can be
adm nistered to the nother in the formof a
suppl enment. For exanple, the LGG can be ingested in

the formof a pill, tablet, capsule, caplet, powder,
| isghiegt-ol hgdrenatal @(ﬂmsn'@miwi ¢rfhbe gfministared o the mather in

O IEAT O 2 SaPRRMerRIPEr BRI GRS oA bl SR h the
alfmminbef a@ﬂbcnaiblﬁetrdapsulbecaplenm%eyt keglnidl o glt.:.er thGG |

n enca at e ugar at, or polysaccharide
ﬁ%m%%'m@nf Sfﬁwewsq ﬁ@rlég@zsq%p@ra?w e ?qgeéte din

bashfindlorswitM o Yi?ér %L@qm%ilpgléjﬂént‘%f l?&?a?'i/ﬁéff‘lgiﬁ.e  or

i nvention can al so be provi rn-a formsurt
c@mmsmt i dm apether teecbddiment, e gplremqiatl}oadnrmlsteged)f_GG can

aperatiprulRied in ¥ 3564 Yat, 66 RPWSEES rids Malsic g Tarther
CHiEREASe tHH‘pr%‘bﬁi‘N of bAYER3I sdrf/waP'UCb fiens iof ﬁfe Yrent

gOE
of life, the subject 1s breast-fed ost na
admientionrcan ajso be preaded in Bdorn zsuttalelerfot b@mswnpmce'aselected

st oo g L S R Y PR
bﬁﬁﬁﬁt crﬁ@ﬁ@lﬁe thier, AWkl aRadker, rorrwc@mbﬁfafh@ﬁtthé@o@nvunt
her baby via breast nilk. [00056] If, during

t |Ii@095ﬁlst lfydafmﬁftm firss yeanef U@b]f‘@cQUbJ%Ctﬂ%bfﬁﬁ%—-fﬂa,dheor

SRR BN TS A TR0V R Mlint L e g 1

| lﬂﬁlamlﬁc'm‘lmelna thlinedthes cameontitub LGG Sepsigivedtdtiondurihg
or postnatal adm nistration of the LGG

[ g’eﬁ)afl’fnsé ?ﬁyﬁth@ﬁﬁ% Ohedst-feeds tharehyitransfening anvefiesiive
| BridiftRf BERD'E PQVSQ!Sy 0 bréaBtiik! [ onal 1y conplete and

contains suita es and anmounts of |ipid,
c §0QA56]dr i, duripg dill@fll’&t yeat ahlifesthenslibjectds ﬁdrmula-lf@d or if the

R et GRS s B oA Bt EER e

t %QFQI@Méﬁtéé"ht&S%ﬁénf fd?ﬁ‘ilﬁé’-’%ﬁchﬁsttﬁeﬁwfo t'ﬁegéuh&g This,
he anount of carbohydrate typically canvary

f ﬁQﬁnl&BdJﬁe fr postagtaltadnainigtratioo of the LG&.ot ei n sour ces

" 4554 b Bul b ol S

ah‘ﬁmtiaﬁiigautrnbdaﬂWmMp@e and contains suitable types and amounts

of lipid, carbohydrate, protein, vitamins and minerals. The amount of lipid

or fat typically can vary from about 3 to about 7 g/100 kcal. The amount of
protein typically can vary from about 1 to about 5 g/100 kcal. The amount
of carbohydrate typically can vary from about 8 to about 12 g/100 kcal.
Protein sources can be any used in the art, e.g., nonfat milk, whey protein,
casein, soy protein, hydrolyzed protein, amino acids, and the like.
Carbohydrate sources can be any used in the art, e.g., lactose, glucose,
corn syrup solids, maltodextrins, sucrose, starch, rice syrup solids, and the

like. Lipid sources can be any used in the art, e.g., vegetable oils such as
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Car bohydrate sources can be any used in the art, e.g.,
| act ose, glucose, corn syrup solids, nmaltodextrins,

WG wh0s®35 st arch, rice syrup solids, and the |P&BUS2006/010418

Li pid sources can be any used in the art, e.qg.,

vegetabl e oils such aspalmoil, soybean oil,
pal nol ei n, coconut oil, medl umchain triglyceride oil,
hi gh ol ei ¢ sunfl ower 0|I gh oleic safflower oil,

aRralnoRd, seykean ab o@dmo@@h\p@ﬁpewtmy m%mrtananms?)ycende oil,
a\ﬁfdy &?Lceﬁdﬂ?&@@tr ofno[nlgh Qe ‘eéfrs“;m&s d anﬁ%e fika b, > ()

\g[(lﬂt)ﬂ&]cn Cdrﬂ/ehm‘ntlgsgdsmgd\ﬁaﬂyaw@lwmé l)nfg?t fo][mula <I,‘\.?en 3e
re r vail able from_ Mea
Jb‘ﬁ%goyc’&eééﬁ%%%n Evul%)g% ?qlrg %) éﬁen@tgepfqrnﬁt@ Bafamil®

SRR IR0 S TiehEe gl GytatSioskdr

alaeilabte fremt Mead Johhaor & Gomplay, Evengwilke, tidt ©LS.A.) may be

GUPPIRRUGHER i 3UBDIG BRI Sa g, Ut Mt Rpr0r Dese

capteinveagshed in the formof a pill, tablet,
ca sul e, caplet, powder, liquid or gel. In this
YentAsodn tahernaﬁee taan HJWEﬁmimmhe poahnawly
wi.t.h of her nut
35351 el LGN Re SnliAe FossuBplarRennatieoral o the

efdrachiaessding h@ok@ﬁamleem@@%@hadeemgbgte@ mqaérf@mi 8t a pill,
or polysaccharide matrix to further i ncrease

pfaiiabicRpsyleosaplat thevidar, kiaid py gel. Iadmsmbo@nserﬁfofm@

D S058h LR SO BB BB LRARNE A B
confriesttisogpleiménis) sweroas Vieammsa, beverage, mlk,
U|ce fruit-based drink, chemable

:
yg‘g(?iﬁdl cirg%%e heg eqpesdiment the L&ipisartansulaied éop sugar,
[ @é}oéllbolh/ gcfhaerg% n?gﬁé}gtfﬁgrﬁégﬁctéée%eﬁgbéﬁl 'Hf b%tenal

he' post con nues
I supstivad. iBonhpasitioms ahibehpresentiodemtzam caf aksbde provnded ina

T e B0 gfete St Rled fihinIbe 4l BPndlsigel folow-on
efdpslil e veRhigéd r\ﬁlllk Uk, Bt jhibe, ﬂP&ﬁbHé‘é@Hnnk chewable
adm ni stration of conti nues for at I east

mbahlets cophleacmkﬁr,mleaeorehim@tiorrémﬁreof the | nventl on,

it ﬂ@eﬁ)ﬁf Fi‘rﬁ éh e?ﬁl%cﬂh B(%]f usoéc oﬁﬁg |ﬁ\9é1r%t=o?1u ?he postnatal
administration of LGG continues for at least 3 months. In another
embodiment of the invention, the postnatal administration of LGG
continues for at least 6 months. In yet another embodiment of the
invention, the postnatal administration of LGG continues for at least 12
months. Ina parﬁcular embodiment of the invention, the postnatal
administration of LGG continues indefinitely.
[00062] In one embodiment of the invention, the prenatally or
postnatally administered LGG can be combined with one or more

additional probiotics. Any probiotic known in the art will be acceptable in
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[ 00062] I n one enbodi nent of the invention, the
prenatally or postnatally adm nistered LGG can be

W@ oovbitmeas Wi t h one or nore additional probiotiPGT/US2U96/010418

probiotic known in the art will be acceptable inthis
enbodi nent. In a particul ar enbodi nent, the probiotic

is chosen fromthe group consisting of Lactobacillus

and Bifidobacterium [00063] In another enbodi ment of

t eisiemkafiment. the p@ﬂ&%feﬁmbowm%sthﬁa@bmc is chosen from

2 BRKEESILE S5 LI ARAMERABRE A, o e

pre otlcs ST 11 e
agoeesdibl én lanotHEriEnalsrtmnheﬁEljt theRneditizn, ¢ise pferidially or

et b S Er a6 S b cor e b oneormors
' POBbESS, OAhg?ﬁé}ﬁ h&kﬁn lﬁgﬁ” .upbg%géaﬁt%?é iR

ctosucrose |gosac
g@mmbouhdnlegbsBo&ﬂmﬁmsdcefsthe[pb@%ﬁ]m\!entlanusay aicludeslactulose,

PTG Ol St rane P BRs ace b e lsRralimsoligbsaccharide,
d%ﬁgb@%ﬁéoﬁccﬂbh&é@ Iéctbgbcﬂbgé Sxylél%‘i|56“§aéb’ha1'*3rtiBUéhf1 géntlo-

[ 00065] I n”another use of the present I nvention
pobgasadchandesr postnatal adninistration of LGG

pn rtreat al |l er i nd ced i nfl a t|on| h
PIRYOEHTS 35 AdsEotne préaituntEntefomd bk pétal
OfaMﬁlstréMQHbW LG G preveingy 8Ptrets thé @@\/el@'ph*l@ﬁ df 'aﬁél*{fc
i nflammation, airway |umen inflammation, decrease

mi@iispASHIRA PBAINUSHISWI den the airway. [00066] In yet

2169088103 aftbitiel DRl ARG ProgH WPy 8 688RH Bhavor
rpexss‘mﬁal ddministiationef GG peevEntsor freptsallergy-rdmisar y
i nes. As used herein, "pro-inflamato

W@§°P i edlking R kalRkaEOf %SFW@%r$p%¥ igrlly, the use of
' '?Né’kr}(ﬁéﬂtlbﬁ c%H?piéVerﬁtQﬁL{f@ag gﬂﬂ/agftlsbﬂéllmﬁ?ﬁﬁw%’héfn ajrway lumen

reacti ons. es inclu t are not mte
| iiiagnmatioR-deGrebte fumus drodddiion] 0006dgn the airway.

i cul d f.t.h t
P R000et,0.p SET AR BRhiaf of M pisent ineffiosh e Rr&hgarand/or
r %@ﬁﬁaltétﬁniﬁi&@ﬂ@h'dm_@é réQdEY dr&ﬁe@@ﬁﬂsttﬁg'r&%a’s@ of one or

subj ects. I n another enbodi nent, the prenatal and
pmrﬁanrgflnﬁ@mmﬂt@mcaﬁ@bnes)f Aa@@edmarelas tlhﬂzammatory

%W(Hésolﬂcf& e%ﬁéé‘é‘kh%naﬂﬁebgﬁ Itc()e %e iNvo ve " ﬁwe up-regulation

of inflammatory reactions. Examples include, but are not limited to IFN-y,
MCP-1, IL-6 and IL-10.

[00067] In a particular embodiment of the invention, the prenatal and/or
postnatal administration of LGG prevents or reduces the production of
serum IgE antibodies in subjects. In another embodiment, the prenatal
and/or postnatal administration of LGG increases the production of serum
IgA antibodies in subjects.

[00068] The following examples describe various embodiments of the
present invention. Other embodiments within the scope of the claims

herein will be apparent to one skilled in the art from consideration of the
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[ 00068] The foll ow ng exanpl es descri be various
enbodi nents of the present invention. O her
weredvodiient s within the scope of the clai s heP€l/nS206/010418
be apparent to one skilled in the art from
consi deration of thespecification or practice of the
i nvention as disclosed herein. It is intended that the

specification, together with the exanples, be o
c SRerilieatien poPIRSties Ghfhaainyepiiory as @isgrsastherelpelt imintended

S i [ :
o the ek eaian 305E AR Wi e REHERLE e Yol Rh B B
p@ﬁeemlag@hg_rvdtrgthmwe ]aawd/\?d)iggbfc) ﬂggﬁhﬁmmmbéing lindicated
ot herwi se i ndicated. Exanpl e i s examnpl e
deyane "ﬁnﬁéh'ﬁaﬁ%lﬁa@?ngwa@%hg%h%@é%@mail@emuﬁges
t fdi 1 b of LGG on
NG M L R e S D S
inflammation in the lung and ai rways. Fenal e bag

al bi no, substrain c (BALB/c) m ce aged 6-8 weeks were
obt ai ned from Harl aan Hi nkel mann (Hannover, Gernmany).
They were nmintai ned on an Oval bumn (OVA)-free diet.
Al'l of the experinental procedures were approved by

the animal ethics commttee. Prenatal Lactobacillus
rhammosus GG (LGG) - exposure [00070] Fermal e BALB/c m ce
received 5 intragastric (i.g.) applications of 108
colony formng units (cfu) freeze-dried LGGin a

vol une of 200 ml (reconstituted in phosphate-buffered
saline (PBS)) on days - 10, -8, -6, -4 and -2 prior to
mating. After mating and during the gestation and

| actation period, mce of all groups were treated
intragastrically with 108 cfu freezedried LGGin a
volunme of 200 ml every second day. Age matched,
shanexposed control aninals received PBS instead of

LGG (control group). Neonatal OVA-exposure [00071] At
the age of 25 days, and then again at the age of 39
days, the mce were sensitized to OVA by two
intra-peritoneal (i.p.) injections of 10 ng OVA (grade
VI; Sigma, Deisenhofen, Germany) emulsified in 1.5 ng
Al (OH) 3 (Pierce, Rockford, USA) in a total volune of
200 m . [00072] To assess airway inflammtion, the

mce were placed in a Plexiglas chanber and exposed to
aerosolized OVA ( 1% wei ght/vol une
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diluted in PBS) for 20 m nutes on days 44, 45, 46 and
47. Airway inflammati on was assessed 24 hours after

W b@oh 8385 al | er gen- aer osol exposure. [00073] (BCDKEI966/010418

producti on and both IgE and I gA anti body response by
OVA-sensitized mce was assessed on day 53. Detection
of LGG-DNA in stool sanples [00074] Stool sanples

(0.05 g) were weighed aseptically, placed into sterile
t ubes and honogeni zed in El&ﬁmﬁiiysis buf fer. Genomic

e T MR RRICRHERE 1 Bl el 2 hgfhagenecessary
Qto sbew)the @Tiéct/\@fStherméhéﬂaéddmﬁhﬂgaﬁdrmﬂ-&@@émtﬁe PCR
s BT SRS i o 5

CBbbiARe fErhae T Ating, SubSRih BIBAPEIOFIICE SGed¥b weeks
smgtabi\tﬂmded dro@x/HaH;aan\MrJ]rﬁk?Imannrﬂmoaes C@érnﬂéhy)rg Tﬁé&

St gaintangdop praskabing Eﬂswﬁe@g& ATg! s perimental
‘b'réﬁ@jd?és e Bbp rov@@tb)b@\‘éyaﬁlﬁv%ﬂ)g%fs ﬁ}\(@eéenm tized

m Ce was assessed on day 53. [00 ays 44, 45,

S -axura a Pl exigl as

CHai F@@?%%/E%vﬁﬁkéﬁégeﬁ nlagasig{ighgPRlcations
. EbfH@Mbh?'ﬁornﬁ(ﬁ@%ﬁﬁ@'{@‘ﬁifr@ézéﬁiﬂéﬂ L@@eilnSa 9blume of 200 pl
OVA-speci fic antibodies [00077] Levels of OVA-specific

| geconsiityterhinapip spheteshviieredysaline dPBSikee days et 0 -Secb, -4

b e I

r Ensiish PR Aerifdyitap Ly S pbb Hactation
V\npbhothlc(e’Z@mI giou pdlvi/eréetﬂaat@d mtﬂad‘dstrﬁfdﬂsl watre1 oo iffe@ze—
buf f er (for % or PBS (for | g&Ra)
pﬂ&?@é@@ﬂ% g Yﬂildmﬁtoé@ Q\}éreﬂe@hﬁe%w@@/ &agm@tcwe@am-
ti ( /

poaEe oI oR e RS tead b LS (s Blaum
S(Nasunaim QBhreBPASEES) . After vvashl ng the plates (3

[ 0
;m@@@) an #13 %g Oc|>|f lzgtdea?/sl and Se/noage]ﬁé0 atmﬁg ggé@f 3\8ec5aeys, the

mice were sensitized to OVA by two intra-peritoneal (i.p.) injections of 10

ug OVA (grade VI; Sigma, Deisenhofen, Germany) emulsified in 1.5 mg
Al(OH)3 (Pierce, Rockford, USA) in a total volume of 200 .

[00072] To assess airway inflammation, the mice were placed in a
Plexiglas chamber and exposed to aerosolized OVA (1% weight/volume
diluted in PBS) for 20 minutes on days 44, 45, 46 and 47. Airway
inflammation was assessed 24 hours after the last allergen-aerosol
exposure.

[00073] Cytokine production and both IgE and IgA antibody response by
OVA-sensitized mice was assessed on day 53.

Detection of LGG-DNA in stool samples

[00074] Stool samples (0.05 g) were weighed aseptically, placed into

sterile tubes and homogenized in 1.4 ml lysis buffer. Genomic DNA
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i ncubated at 4C overnight followed by an incubation
wWith biotin conjugated anti-nouse IgE, |g&a or |gd

woremeaiosal anti body (2,5nmg/ m, all anti bodi esp¢T/082006/010418

Phar mi ngen) for 2 hours at roomtenperature. The
reacti on was devel oped with streptavidin-peroxi dase
(diluted 1:1000) for 30 mnutes at roomtenperature in

the dark and tetramethyl benzi di ne (Roche) as .
saxisactianewasperiognet iasaoding ta tispeanuiackurens snstptetionc

agH | r r 5 .

TG AR BB Pk o using the Hottar
dPORekit (Quiigen wWithAOZ B} sgerifrgsrirhbtipaits EEE gepiskect ed

24 hours after the | ast OVAaerosol exposure. Trachea

we3923gaalogtcegcagro Bl L&r rotinease rattigrocactagasatia).h

O(ﬁfspl,ing' Cgi[%&é@e?g%vghe recovered BAL-vol une and the

t deternm ned. Cytospins were

p[(lﬂﬁise}ﬂ dd;ﬁ%laggaﬂﬁ awmsbs dgw Gﬁsnirf imgfw@atémitm‘e]g%rﬁ)VA by

BAL- f | uj .5 PB or.5 mnutes). After

f %t-Po'ﬁv ogs ;sﬁ@ %P&%s&%?%&wwmaﬁq'g@mfﬂm Germany)
g . Bl ' C n i I

WeThfiePREER B ACHERPIdbe TROLERLSA T S RRalRllrfe of

n200 nbp Antibody ozspomskidf QVAsensitined esice wasyagsessgd ea day

bﬁ st andard nor phol ogical criteria. Exanple 2 [00079]
T ?s exanple illustrates the presence of LGGin the

f ooyt neeays a?fE ad, 18 6Rd 47e sOBGRRPH rAite ez paged in a

assessed in fecal sanples fromLG>treated mce versus

nPlaxiglas chambesiandexpesed v perogolized A\GA ¢bYeant/vol diluted in

CPESITA %y AESE Bl fitinat Bt ecrea i PoS
t Medserernentof( fdrgm @40¢1s of ©VArspeelficeaftibby®st hat t he
detected LGGis I ndeed identical wmth the LGG

s 7dlentavelsef Dracsrasifiola@ar k423 and 1gk antisadyplitess
e TRk PUEN SR S RRA Bl S30 R pgpytane et

dBotameticrottohplatas(Breindr eré Goatereslie O\ (Z0gistiited
i fi PCR t t t [

T G asB s ab PottornH BCHTar o6 o TS (Bedafe
gp@m { eSiatdtale Ry i%ébé\‘led%rﬁaﬁf ¥t PSP @Eea@f_i@@wth

Z&
ce resulted in colonization of the gut IS
washing buffer (PBS/0.1% Tween 20) and blocked for 2 hours at room

temperature using blocking solution (3% BSA/PBS). After washing the

plates (3 times), samples (diluted in PBS/0.1% Tween 20) were added and
incubated at 4°C overnight followed by an incubation with biotin
conjugated anti-mouse IgE, IgG2a or IgG1 monoclonal antibody (2,5ug/mi,
all antibodies from Pharmingen) for 2 hours at room temperature. The
reaction was developed with streptavidin-peroxidase (diluted 1:1000) for
30 minutes at room temperature in the dark and tetramethylbenzidine
(Roche) as substrate. The reaction was stopped with 2n-sulphuric acid

and plates were measured at 450/490 nm.
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still detectable at | east three weeks after the | ast
LGG suppl enentati on. [00080] To assess whet her

woradoenmaBs LGG treat ment resulted in | ongterm (PEHUSHOB010418

weeks after stopping the supplenentation) LGG
coloni zation in the mce, DNA was prepared from fecal
sanples fromthe mce at age of 53 days. The PCR
anal ysis reveal ed that neither PBS treated nor

' Hoalue S icetidliff@rentiaife® (Fi g. 2C).

| ; d ha I GG
TG et BBl BV
obbRddl BHpOstireN T rhBRe P ARk TanALIaked bAEEX08&forRed by two
further assess whet her the{g e- and early postnata

L EagesvétieaBanl se-¢ah E8S lh@f@ﬁosaerecb%Lovplumeta@ the

(RS o Py B B0 DRt LRERDMS HEE FehBredlor 262
B@gtrfm@bsie;%htmag@tucﬂsémﬂtﬁALnﬂu@mO planBquoog\%wom

in Fi , there was a tendency
Lw\g%@m Aftenfisaticshcdpsiring wetie Sb%l@@‘é wntm D'ﬁd%'ﬁkiaﬁ}(f@ﬁ

| e'ﬁﬁffén%hﬁé H@Ncoﬁﬁ@é?ga §c8ils WaFe BBARGHRS

Ils
Ent erococcus col c érol des"wer e et S

hivgdre classifieer #s heutrestils, sasinbpisils, neawrbeagepot I@/mtoegl’(es
m ce c%%%red 0 control mce (Fig 3). In addition

t Ryrsia dNer &99&93 iCH®SR. r educed St aphyl ococcus

aureus colonization in thg,gyhEomared to PBS nice.
These results indicate th reatment inproves the
n@@0R79]hedlinishgxanaplecibusinteathoprasedce of b&@in te feces of the

h| nd %g the w\ol [ ferat F_(g%ég\%oa%%%gso Q 'H‘HC@ gg}nples om
i |L|G(§1tfe%‘tét§5 n'hé@v@fsﬁ@%lc@fwl‘héﬁ’é&én?&?PB'SO&Wt iA®ter Bhicrobial

serum al | ergen-specific antibodies in allergic
sgbjtedng . LGE was pragent sy fesalgarapleatienn &G G treatachmicand

adieeBRBRL S ohiEps SRR RLEBE IR RIS R AT, To
Thettiedraganfingl that erdetoctet LIGG ag irideed)id antishl olithahe WBG
assessed in the nice offspring after intra-pehtonal

séH@pkeir&%n atien.tRNAwes @mp@wdw omVigcal samgles anst @@ellfled
supp engn?gﬁ §%B@T§*§ eé@ng?%%Lﬁe #@;Lﬁéga% RST gen
S [RER fpred wots icbaldybe det}ectedemabe isadipled &dnblyG& treated mice
sl rgnfaéé: %gtLd(S%%%gﬁic%e up?ct)(ljt?c S (\)A]/Cerg rgitetec?\/ée in samples from
PBS treated mice (Fig. 2B). This result indicates that prenatal and early
postnatal treatment of mice resulted in colonization of the gut and LGG is
still detectable at least three weeks after the last LGG supplementation.
[00080] To assess whether maternal LGG treatment resulted in long-
term (beyond 3 weeks after stopping the supplementation) LGG
colonization in the mice, DNA was prepared from fecal samples from the
mice at age of 53 days. The PCR analysis revealed that neither PBS
treated nor LGG-treated mice were colonized with LGG (Fig. 2C). This
result indicates that the maternal delivered LGG does not result in long

term colonization of the offspring during the postnatal period
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g3 in prenatal and early postnatal exposed LGG m ce
conpared to PBS controls (Fig. 4A, B). The nurine |IgQd

wa@piobhodys subcl ass is the effector nol ecul e i NPEI/US2006/€10418

mani f estati ons such as positive skin prick tests and
devel opnent of airway inflammation. Regarding this
allergic effector function, the nurine 1gd antibody

subcl ass e&jfalrtfw the human | gE anti body subcl ass.
Ré 80081Ing Trertheyassess whetheolre praandpaTbResinatal LGG-

PNt A5 A D MBS A LEEL OB aton
L@@vetab pheteeiat siraios I’.Gt‘BJ Edemldoecys,E selisStaphgibcoccuso
S sﬁégs'@%és@ bR b Pl
| C oS8 QY a $6duhc ﬁfr“(g, gﬁb;ﬂémefﬁtéﬂbw Sfdr gthé%sa%pal

m 'k contal ns ecretory anti bodi es
t lvolautationss a @eneﬂdal veayal Bactmealof kmapecibaEntdriosoccus,

ot PG B 07 VTS AR B RN ABhe R dehrsamplos

THee LaGsubpRMGREl mit8@bnipeee td\@ént?olsrh 2.l (f'—'igf@ﬁt In
| ncrease in serum | gA anti body production in orfspring

f resieliticadhsupyre wetendeaney imefr reduoag sitaphtlecastcus miuiregs

B R0 B HDEH B BB ST 48 LA bcat

s Wit erethaht miiprBOés ;) Moﬂanéld%asthy@ﬁxt denpli2pioREndh an
aIIer%lc I nmune response in offsp rlnq as i ndi cated by

a Parglfalhingers| tyedxas@lif@eai@@ ¢fripathelogiealbbactgra in mice guts.

anti bodi es, but also indu ttern of anti body
production (1gA) which ISE§§ I(}“pgted with the

d¢oeoddgine ﬁthméxamrptmﬂhstmtealthé effecipefdeG GRrathel ;ﬁ'oauction of
[ 00084] Th| S exa { | ystrates the effect of LGG o
t ﬁ@ﬂﬁﬁ@d&&q%ﬁpﬁﬁ qo@a' I3 ihaliseF UK ndwas further |

S REAEE WiRlhe ﬁr@n?té%ﬁ@te% hiis sﬁﬁ‘eftéhl%@iﬁ%gﬁém‘é’ﬂ%ﬂ& B

t he benefici al ect of enent ati on
orsuppreégsed he dedelopiment ioh aofdllergic pgematypaslatm iratifed

i h . o . .
! SRt S EResdic aMER AR SIS wiod S<Eestd inheamice
ofoffelAng aRet tnt@egemaﬂanﬁhm.bhlté @k/mélﬁm.h? @\Waﬂergen
cultured in thelzfresence of LGG or allergen

OREsRIA EXpPoige tADBNGWR in Figures 4A and 4B, maternal LGG
supplementation hinders the development of an allergen specific antibody

response as indicated by a significant reduced production of anti-OVA
lgG1 in prenatal and early postnatal exposed LGG mice compared to PBS
controls (Fig. 4A, B). The murine IgG1 antibody subclass is the effector
molecule in allergic manifestations such as positive skin prick tests and
development of airway inflammation. Regarding this allergic effector
function, the murine 1I9G1 antibody subclass equals the human IgE
antibody subclass. Regarding the level of anti-OVA IgG2a antibody
production, significant differences were detectable (Fig. 4C). These
results indicate that maternal LGG-supplementation reduces allergic

sensitization to a respiratory allergen later in life.
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assessed after 72 hours. O fspring from
LGG suppl enent ed nouse not hers showed a significant

w0 edaaed3pr oducti on of | FN-ganma, MCP-1 , | L- 1BCHOS2006/010418

IL-6 (Fig. 6 A-D). These results indicate that the

mat er nal LGGexposure resulted in a significantly
down-regul ati on of pro-inflanmmtory cytokines in these
m ce. Exanple 6 [00085] This exanple illustrates the
effect of LGG on the suppExaritidof airway

AT 18 b el Bt o et i esed

deealmpoREntibbdiexs e subjectsal Basish ik dovbeiae high level of
m ce vvere%{ﬁ&)r osol allergen-chall enged four
r

t SRECIREY RPodias GfrthasubRlagadonnlids algawets kpgwn that this
anRlitaHy SuBEIARe RO LERE A it B VeRfner dtififurftical

fl ul rom zed mce Trommaierna
L Gile apesaiterraie lparsexpmsuae ndHesdfgre, fthe asgditythbbiere was a

R IR A ARG prody St ARG drom
t _'ll@G%!u'pwefi‘ﬁerﬂgﬂpﬁ@thb@ébr%al_%@-toféfﬁpgﬁugsfm%@nﬂfol mothers

Si Igm ficant reduction of eosi nophi ranul ocytes as
wéPBSawvasesurprising éGignher ks regulbinutigates tioatl matsoalddG G

L SURRENer SN HRCO N e EONE e AR o b HREEL e
t eeéﬂmwetih@f@bfiﬁg,tas)i‘ndtdaﬁecpb%%i@hifi@éﬁtw@ééreaé@a production
adm nistration of LGG on the devel opnent of

r 86 e hestihodies pyfialeo Kwiceam patirinicd antinodnpradustongA)

. . . i ‘ :
malt it 20D 0 ARG o S o REf of Rty el pdltblefhde”
LGG suppl ement ati on was cBRbmpled after :Jleldi verzylof

d b t feed t a
A QUTAIC T piarmp et ates ihe Gleruald GBon ireragugion of
L r i i 54
8 Rl BTl SIS FESLE 1o firior assess

v olhatieerdhe 2gmefitia( efectrof tmatetreal LIGG RBPplemmentation On, 2,
.12, Controls rec.eL%jed. PBS .al one.

2y Loty olaycldt 1t Brssritangs Bscarialet LEhan s pgiga

| SpOhec BB 1SN Je B Bt 1SR gteak b

| &pan spleen of OVA-sensitized and non-sensitized offspring were cultured
in the presence of LGG or allergen (OVA). Cytokine production was
assessed after 72 hours. Offspring from LGG-supplemented mouse
mothers showed a significant reduced production of IFN-gamma, MCP-1,
IL-10 and IL-6 (Fig. 6 A-D). These results indicate that the maternal LGG-
exposure resulted in a significantly down-regulation of pro-inflammatory
cytokines in these mice.

Example 6

[00085] This example illustrates the effect of LGG on the suppression of
airway inflammation in allergic subjects. To test whether the effect of
prenatal LGG-exposure influences the development of experimental

asthma, OVA-sensitized mice were aerosol allergen-challenged four times.
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and i nmunol ogi cal effector function (PCA) bl ood was
collected at days 0 and 49. [00088] Wstar rats were

W@ baeamoan the back and flanks and injected  PCT/US2006/010418

intradermal» with 0.1 nl of the test sera in dilutions
taken fromthe mce at day 49, followed 24h |ater with
an intravenous injection of 1 m of a 1:1 mxture of a

solution_of cows mlk proteins (Mead Johnson
NAYRMYaY ipflamanatiopawas investigated hysayalyziag beenehocalveelar

IR i, AL HidsTro ODR el Bh B M atgma
d LeGtexposéd dyatherst containat lscgmfa?ctarttllyeowet Bubetdef S er um

ct| on was neasuyr ed {{8‘0089 Levels of cow s ml
oY B P ARG GHA SRS iZ0, Bise,PTEneel sxppsas to PBS

dg;rgs%nﬁﬂa@q G/ 8 RGP bBHRORlioN Y B ndfik Whplved

rene ottom m cr plates
Gelgmftqa)ntthtnoarf@@swaphllmcgmaumyiesmmell as(rﬁacrrgbhéges

di | ut ed carbo ate coatin ffer,
il iophontis S BBRNRy T Brebhe v g ko
Tween 20. each plate aEg(géfg!éepce curve generated

V\nthap05|t|ve pool serum (day 49 control) was
dé@@&ﬁ]ne& hisexamplegdesicribes dihe naterisle ranldgﬁethbd:is(macbesary

RSB Rite ROBELSY B el #rd pRglsltaanislerianaf LEG on

Fehe develepirent of ré@ﬁatdrgaleﬁg”@s bﬁ@?rﬁla@ﬁ\hbﬁ@ﬁ'ir?ﬁwe Iug and

PCconj ugat ed anti bodi es were d ( 1 hour at
s@ﬁ@/@afaeﬁﬁngale@@B/cmlserewvmefgretmtmgjtqmagermLB/c

¢ 52 pni B regih ) L0 6, TR Gl BB e atEp O s
ntbmmmecbéﬁé?ﬂ\déi%@ofsmletdffsmmgammn@hﬁ@ébﬁf@@emgasmn day 21
t?‘?[sured at 450 nm Cow s m| k specific antlbody

ef deliany rok Blice Erceivast ?B§r'93t@iaﬁtf§ L&) in
CRI0E 7] S O ehiald 'BQ\UB?ETE EQ‘F@C& éd’g‘l g Qgpﬁgtloﬁ q 08QR, of

col | ected before and our after en e
wireRze-oliead-@Gvin s villikemf @08 g feotnstituted |rdBBS56nam§/s 0,

BT b A, A B R e Brifhusit Tha 25

A S e i A

3tagether with 1.5 mg AI(OH)3 adjuvant. To assess serum antibody levels
and immunological effector function (PCA) blood was collected at days 0
and 49.
[00088] Wistar rats were shaven on the back and flanks and injected
intradermally with 0.1 ml of the test sera in dilutions taken from the mice at
day 49, followed 24h later with an intravenous injection of 1 ml of a 1:1
mixture of a solution of cow’s milk proteins (Mead Johnson Nutritionals,
Evansville, IN, USA) and solution of Evans blue (2% in sterile saline).
After 20-30 min., the animals were examined for positive response. The
diameter of dye extravasation at the site of the serum injection was
measured.
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weonsiit®sed statistically significant.

D fferences between group neans were determ ned by
using a Mann Wi tney-U test. Values of p<0.05 were
Exanpl eP@I/US2006/010418
[00091] This exanple illustrates the presence of LGG
in the feces of mce treated prenatally and
postnatally with LGG The presence of LGG was assessed
in fecal sanples fromLGGtreated mce versus mce

\ll_\{ﬂﬁﬂ‘BQ]eCdlbvthd?BSV\?ﬂ hyllk Sﬁfet:'kﬁlb IQG]EIE ?rﬂii?ié Cﬁf_ﬁ??%%{aigggody
was present, in sanmpl es
e NarB IS Mined B BLdsAdoshnidie &t oy 40y Stsel pelsérene

. f . .' ,
L e e
Ennkhg:rreteim §0) pfgz_‘rek) ailuteaniplCet Maoarbmmale ?c@)adwg/\bmﬁer, EEGQG

- spec) fi i Mers, <As. infigure 1B,

T SRR S et MR S B o
f eash bfdety @%@ﬂc@cﬁ@é"ﬁ@{&éﬁad\gltﬁ%&ﬂ% pﬁB%& Bl e(gay 49

products were detectable in sanples from treat
nfeatrolrmwas detetmnined{giacting:dilutioet 1:pPdor ki 1et00 for 1gG2a and

o1 Bl 106 REA FRE: Bl MirhSiulubiy LAYl B dotdiac
wepkafiebbaevélse ForeletddionBiNGE Srgent ahd MG 24 @ﬂgeé’dne's[%%o-

assess whether maternal LGG treatment resulted in

c6PAHpate] Fikgdiehwerraddeds! honpat s Gr Spsequenityn3,3’,

po Ao ARl ETeAINERPOR, Safh, RafmBRE floBruiREmelAF

ot e et Sl o

2 S B b e a0 .
0 | i i .

bt Y R e

i ipe@npatisen t thermefarenoa sefunt.he bacterial gut

ERIOB0R 5 B B8 EpfitSdReip ancbl bRur Bcar bral chatlenge
Bath 100G oW hlkaso eS8 Eninfal i@ @ialy %ﬁéﬁ& §§?nﬁ'erl5€él§ of@s

a tendency that L su'PpI enentation alters
bE¥RER-il avereqieiainmiged yith an ELESA it (MaaedwayScatender The

B RSP ARG A B SR  te

f wasanalyzed using the GraphPad Prism software, Version 3.02.
Differences between group means were determined by using a Mann
Whitney-U test. Values of p<0.05 were considered statistically significant.

Example 8

[00091] This example illustrates the presence of LGG in the feces of
mice treated prenatally and postnatally with LGG. The presence of LGG
was assessed in fecal samples from LGG-treated mice versus mice which
received PBS only. After microbial culturing, LGG was present in fecal
samples from LGG-treated mice, whereas no LGG could be detected in
PBS-treated mice. To further confirm that the detected LGG is indeed
identical with the LGG supplementation, DNA was prepared from fecal

samples and amplified with LGG-PCR-specific primers. As shown in
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LGG suppl enented m ce when conpared to control mce.
In addition, there was a tendency of reduced

wEGe@phydoatoccus aureus col oni zation in the gutP@f/US2006/010418

LGG treated mce when conpared to PBS-treated m ce.
These results indicate that LGG treatnment may inprove
the normal health gut col oni zati on and al so hi nder the

proI i fer aon of at hoI ogl cal bacteria in the nouse
gligureeldd, ﬁp(lg@ SJ’G[ Aiedsctscari Beidateied an the sarmples

5ot T PO B A1

adetdotable in sampld sefrgndP B8 dreatted mies.s Thiscrestlt Mdicates that
Al | ergen-specific nt| bod%q roducti on was assessed in

neafh eafty gestpai! tf@@HBP amcsrre%'tfzm ¢Qipnigaiionyof the
4 ECESRy é}ﬁlf&étgbta%%@ﬁ%ggt thP@é REBRS 5 h@ﬁhe last LGG
e op

supp ement at1 onhi nders t evel opnent o
abupplgeentatari.f i ¢ anti body response as indicated by a

o 189210 Assons Shelhelmetesan apaiFamait resiisaiB e GG
PBSIonR2tibR 0% theT héoﬂé‘t@bngr\lﬁg\gas %W‘é;bé’r@@hfro?H '?ﬁeﬂ%é ipted HEm

human equi val ent of | gE antib This Is ecto
rTBB@ﬁ@ﬂeé at fhheaageroéﬁa dmm flest BCPomalwe e wsaled hatineither

AT e e e TP ol R 30 o iy resut

prrmwcsazés tHntwes nsatemdl-dennéred L6 Efie hebtraR&hNRINo the
LGGtreated mce and PBS-treated nice. These results

i RaPeaies dunrg thepseneipl Q@%ﬁlﬁ@‘l%ﬁﬁﬁ@@htl on reduces

210G ©. 3O heCR R WA e P Bl A pdsthdaf g

oSugplememtmtlo?ammaqn@mmdnbaltbLEG?cﬁwlw@bemlerltaagutcublmmthﬂw,
uc (0] ser.u | podles LN a ergl c

ﬁrégh%r?feéa @ﬁa'ﬁr%mfgﬁ %Bﬁ%@g@cwﬂ 3 @QH’t%'ﬁaﬁ’E‘YﬁiC@ﬁCUS

I It

| SURLS, BLcRPRABL Pt b Akeoh ol C RS 186

atarsiengy btliG G- sdm@lej‘eeelaupnmitermma bﬂnjemalazgllcm'atatlon ina

t ol . ft | expos . Therefaqre, .the
- Beip ity RapBriaqy 68 sPSRRF rlpotPrtre de dolina8r um
| BAcRiiblBe herBdeabttbl O higheh RORMRS irf fHMecal samples from
LGGsuppl enent ed not hers conpared to neonates from

cbAG-svppismented ppesyvhen compared to control mice. In addition,
there was a tendency of reduced Staphylococcus aureus colonization in

the gut of LGG-treated mice when compared to PBS-treated mice. These
results indicate that LGG treatment may improve the normal health gut
colonization and also hinder the proliferation of pathological bacteria in the
mouse gut.

Example 9
[00094] This example illustrates the effect of pre- and early postnatal
LGG supplementation on the production of serum allergen-specific
antibodies in allergic neonates versus control. Aliergen-specific antibody
production was assessed in neonates after i.p. sensitization to OVA

following OVA-allergen aerosol exposure. Maternal LGG supplementation
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was surprising. This result clearly indicates that
mat er nal LGGsuppl enentati on not only hinders the

waelewehopaent of an allergic i Mmune response i NPCEUSADEE10418

as indicated by a significantly decreased production
of 1gd@ antibodies, but also induces a pattern of

anti body production (1gA) which is associated with the
devel opnent of inmunol ogi cal tol erance. Exanple 11

[ bmi%? thendevalgpRiignkot an aliergenespecific mti’o@dv reSpcprm as

t
o PRGBS by RSO ANt B BRSO A 18R dnre- and
neaﬂgaipestnaws.lmdmdté@ Imic&bsmpareaad FRES Ic@nfrb@mﬁré REfine
OVAsensitized and non-sensitized neonates were

clﬂ%.a@abpw peciasisdhedunan egliypleat peldeantitogy) . This is

%@égéﬁrg@ % Y@?gﬂn@%ﬁﬁ%ﬁgh%&é §uch7% \E\lg |'i|§e skin prick

stepts Bind amvero@dumid)f mm@yalnilmmftlthl‘Frw;lml %fi\é’ﬁFPF ~-OVA

6 Thseresut indi cate that t
Een atioes BiaduSive wesHDR BeRTY Qleregm pehe |G G-treated
davies aaulrEg %a@éd i&f gﬁ% gxndﬁaét%&haﬁﬁa BP?@%
neonates. Exanple 1 I'S exanple’l us rates
t Bepplefrartatifn edeceaatiergic Bgnspbzsatmmttalari_mrgen later in life.

suppl enmentation on the s ressi,an of airway
inflammation in allergi cﬁ%&@f—e@- versus control .
Opfo0ug) S| Thieskdmpie iNGdtaitas (RS effed!df pracans Bahy sa%gtal

four tinmes. Airway inflanmmation was investigated
ah&( supgemeniatias an the peductioa gé semm JgA IantlutsdleBALallerglc

| PR AR’ Bited FE SRR TR bagsroton
nantiesdies bf tRUKIMYASSIGAS 1€ BEI86 MBIt I HER iS5 nfiBedy
mce that were prenatally exposed to PBS (p<0.05). In

addPelagsis agpociated M‘{'@rthécﬂ%@ P of impminofegicaldolerance
SBR@P?II@’ éh%& HEGRNMTHSGEHEL | (B rggul?ﬂfﬁgg@@%éé/é\%ﬁesrl%négcant

granul o tes s wel | 'as nmacCrophages
| inonéasey ineseroml IygAsdmumdiya)rbemtmmm neonatetsfroomes G-

¢ BUPGpTiscted Magert herpareats S8pDRBRITIGOBHObORS (PBS)

des! ippRdlihg O veallt 1¢Hrs iRdRBRItASt hat&ihal Dcld-f e
supplementation not only hinders the development of an allergic immune
response in neonates as indicated by a significantly decreased production
of IgG1 antibodies, but also induces a pattern of antibody production (IgA)
which is associated with the development of immunological tolerance.

Example 11

[00096] This example illustrates the effect of pre- and early postnatal
LGG supplementation on the production of pro-inflammatory cytokines in
allergic neonates versus control. Mononuclear cells from spleen of OVA-
sensitized and non-sensitized neonates were cultured in the presence of
LGG or allergen (OVA). Cytokine production was assessed after 72
hours. Neonates from LGG-supplemented mothers showed a significant
reduced production of IFN-gamma, MCP-1, IL-10 and IL-6. These results
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To assess the inpact of postnatal LGG exposure on the
devel opnent of an allergic phenotype later in |ife,

wWo 0ol 880BALB/ ¢ nice recei ved either LGG or PBPCHUB2066/010418

for two weeks (day 14). At day 2 1 and 28, the mce
received two sensitizing injections of cows mlKk
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specific antibodies (Fi 8) and i mmunol ogi cal
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56, production of cow’s milk specific antibodies (Fig. 8) and immunological
effector function, such as passive cutaneous anaphylaxis test (Fig. 9A)
and serum mast cell protease-1 release after oral challenge (Fig. 9B),
were assessed.

[00099] As shown in Figure 8, postnatal LGG supplementation hinders
the development of an allergen specific antibody response as indicated by
a significant reduced production of cow’s milk specific IgE antibodies.

The reduced production of allergen-specific IgE antibodies was associated
with significantly smaller wheal and flare reactions after allergen-challenge

(Fig. 9A). The reduced production of allergen-specific IgE antibodies was
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invention may be practiced by those of ordinary skill
inthe art, without departing fromthe spirit and

W@ ewpa13085 t he present invention, which i s norePCT/US2006/010418

particularly set forth in the appended clains. In
addition, it should be understood that aspects of the
vari ous enbodi nents nay be interchanged in whole or in
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eparting from the spirit and scope of the present invention, which is more
particularly set forth in the appended claims. In addition, it should be
understood that aspects of the various embodiments may be interchanged
in whole or in part. Furthermore, those of ordinary skill in the art will
appreciate that the foregoing description is by way of example only, and is
not intended to limit the invention so further described in such appended
claims. Therefore, the spirit and scope of the appended claims should not

be limited to the description of the preferred versions contained therein.
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adm ni stration of the nedi cament continues for at

| east 3 nonths. 9. The use according to claimb5,
wob@ra13033 he postnatal adm nistration of the neCi/Us20861010418

continues for at |least 6 nonths. 10. The use according

to claim5, wherein the postnatal adm nistration of

t he nmedi canent continues for at least 1 year. 11. The

u ' aim1l, wherein the ampunt of LGG in
tS\ﬁll_ﬁdaﬁ%@Lr')lg D et ween about 1x1 04 and 1x1 010

cf u/ L/ ky/ day Usk2of LXBE indiee aanuifattog bioa elatiicanent for the
wherei n.t he LGG in the nedicanent i s between

et S50aRInaN a6 RrAIPY AEraes in 8 Subiectuse

accor di to he
modi carany | TREsE dacdtih o Rickiiel Seiehn fie eHtn)
adllergicagre seldcigafrom thiesgreup cbhelstmgl |o<£ attemic rhinitis, asthma

gaq'{cfrﬁoﬂailll y conprises at | east one other probiotic.
8 f@,@ according to claim1, wherein the

medi cargnt a¢ﬂétUS@r§’ddoYd|ﬁQ$@6la$rﬂ51 aheldAthe ﬁ%lcament is
prebiotic. 16. Use of LGG in the manufacture

measineinistened enatally je she aubjsat. or tr eat nent of

of o ok ect T HsB ARG el SnetSh BRhEhGREYG: -
t lelmieditretioandf the neatiicarhshiesadpiganiagabiion bPtHeh@edicament

S 18. The use according to claim1l wherein the
ng)(ytgﬁr%ﬁgn?%t mathesiof ¢ é@b?f@sﬁtl?ﬁcél ly to the subject.

19. Thes use REQIEI NZotdingt d"@‘bl'g}n]l(al \{\/WQFerlﬁ'tﬁb E%%lctahment is

nmedi canent reduces or prevents | nflanmat
aladmylstérgslwstmmdlhctstkwsmmmmnt s inflammtion i n t he

ai rway msn decreases nu or W d

the air 1Be Uss&cgprding ?ﬁ'affﬂgd%&ﬁﬁ?'aéhemsm
ﬁ%dilnﬂﬁi@ﬁ’@tloﬁ F th hadlicarRat dbm;ﬂﬁséseiﬁgé;%t'id?ﬂo%etrﬂ@d|cament
rel ease of one or nmore pro-inflammatory cytokines in

s byjaeybieot's mother apdberasbfeading by the alibie2d, wherein
the proyinfl AL Y cording to claim 5, wherein the postnatal
administration of the medicament comprises incorporation of the
medicament into an infant formula and consumption of the formula by the
subject.
8. The use according to claim 5, wherein the postnatal
administration of the medicament continues for at least 3 months.
9. The use according to claim 5, wherein the postnatal
administration of the medicament continues for at least 6 months.
10.  The use according to claim 5, wherein the postnatal
administration of the medicament continues for at least 1 year.
11. The use according to claim 1, wherein the amount of LGG in
the medicament is between about 1x10* and 1x10° cfu/L/kg/day.
12.  The use according to claim 1, wherein the amount of LGG in
the medicament is between about 1x10° and 1x10° cfu/L/kg/day.
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cytokine is selected fromthe group consisting of _
|FN-g , MCP-1 , IL-6, and IL-10. 22. The use of LGGin

W b@sireaosd act ure of a nmedi cament for the prevePtT/U82006/010418
reduction of the production of serumIgE antibodies in
a subject. 23. The use of LGG in the manufacture of a
nmedi canent for increasing the production of serum | gA

anti bodigs iR l%ébé&ct}rding to claim 1, wherein the amount of LGG in
the medicament is about 1x108 cfu/L/kg/day.

14.  The use according to claim 1, wherein the medicament
additionally comprises at least one other probiotic.

15.  The use according to claim 1, wherein the medicament
additionally comprises at least one prebiotic.

16. Use of LGG in the manufacture of a medicament for the
prevention or treatment of allergy-induced inflammation in the lung and
airways of a subject.

17. The use according to claim 1 wherein the medicament is
administered prenatally to the subject.

18. The use according to claim 1 wherein the medicament is
administered postnatally to the subject.

19. The use according to claim 16, wherein the medicament
reduces or prevents inflammation in the airway tissue, reduces or prevents
inflammation in the airway lumen, decreases mucus production, or widens
the airway.

20. Use of LGG in the manufacture of a medicament for the
prevention or reduction of the release of one or more pro-inflammatory
cytokines in a subject.

21.  The use according to claim 20, wherein the pro-inflammatory
cytokine is selected from the group consisting of IFN-y, MCP-1, IL-6, and
IL-10.

22.  The use of LGG in the manufacture of a medicament for the
prevention or reduction of the production of serum IgE antibodies in a
subject.

23.  The use of LGG in the manufacture of a medicament for

increasing the production of serum IgA antibodies in a subject.
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