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USE OF LGG I N THE MANUFACTURE OF A MEDI CAMENT FOR THE
PREVENTI ON OR TREATMENT OF RESPI RATORY ALLERd ES
CROSS- REFERENCE TO RELATED PATENTS AND PATENT 5

APPLI CATIONS [0001] ' This application is a
continuation application and clainms the priority
benefit of U S. Patent Application Serial No.

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

i ncoUBEQK bECIN THIE MANUEAGEUREDOF A MEBDIGAMENItFOR THE

CHEVp o HENIEN O ratoiiroes
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sy Pty befefibf &Sy iPatert Applicatige SeriaiNca 101067 980Bed Aoril
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h the I eri c response. The

b . . " '-‘A
flafgtc) g[ﬁélg%'fmévl l/é’rﬁfa \rl1metdevel opnent of the early
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L0 B8RS of aTH%d{cHn%Bt fol e erﬁ erftioh BF ggﬁn{éﬁfgisregﬁgatory
I mmune system no allergic reaction occurs. Instead,

t heallergigsie system prepares itself for future

enceynt sy hhidh fl?ﬁeﬂle‘a%ogﬁﬁa 25 Macrophages, which

are' sca ; and break up the
i nvER®0Bh alAllengydsdefined ascaty "apherged hyparsensitivity toya t he

[ 1 j . n
" ST WHETRShBrmal hidfeia G folalPeonBidbred hamess.
bod{he symptome of eiargies Gan Far@estonT hirennyonasetto apaphyipodic

I i ol ; A
P ¢ SRR BBty 6 QP Riehitén S Pt Sin( e fhic didbhse, and the
T- ciaciuemequéln@etillrmssgsm is ingreasimg.cel | effector
subjagpsy at TRO ard Mfo BS¥c BhAYR ifvdived With bR response.

cascade
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 ceils, 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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1 are T-cells of the Th-2 phenotype (TH2). TH 2 type
T-cells are characterized by the secretion of severa
cyt oki nes including interleukin-4 (IL-4), IL-5 and

I L-13. The cytokines IL-4 and IL-13 then activate B

| ynphocyt es whi ch produce anti bodi es of the subclass E
(IgE). IgE 5 antibodies are directed agai nst the
particul ar allergen. The interaction of specific |IgE
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enl |ﬁf/§ferb oM €S %ech is[HoRAd i%fﬁgﬁeéégﬁan gram%'é% e hi&
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i nf¢€f"§ releasmthelr contentsmidtese goatenissor mediatoss; are
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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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30. days after the allergen exposure and can | ast for
hours and even days. 2 Il [0008] Respiratory allergy
is a particular type of allergy that affects the
respiratory tract. The lining of the airway fromthe
nose to the lungs is simlar in structure and is
often simlarly affected by the allergic process.
Therefore, an allergen that affects the nose or sinus

al s0I8LI d Respiratory allergysisianagiculdrovedf alergydhatrafieets the
aI | hrStohMiritt! The 1RhS 8 m%ﬂg?rome rf?\érgg% terisequu?]gfsa\ﬁse‘j

ergic reacti ons O cous ne
nos élnalﬁam giuchag andisifiearsifaitaslyiaffected byithe alByrgioporaesef

al | %Qr‘e‘f‘oré hiniy ér@eﬂhé@iﬁéc&%& fiSse g; %P%fsy Ql%(? Goutl I%fo&tthe

and eyes and excesslve sheezi ng runny nose
10 Bmgen fol low. [00010] As aIIergens in one area of

t hegro% i r qio?rexam@cgue?@g rﬁlﬂuﬁ:?%ﬁ% e&ﬁb%m saﬁagﬁfgv&rf igt he

resplira tract nasa agés can
| eaglaysed talﬁlllarme reabiiants of theampoaus membranes urotlns rioké meds

t haé\ﬂﬁ% aﬁleg{énrsrfﬁtﬂelﬁqlg SSF}@? y eagg?aﬁ%ﬁg%%éﬁig LREA FRfdRY

deve

br e&@hvl nasentheeat anﬂeees and excossiebeeezing Stufiybr mndy nose
f eebhdProfbwt i Ohtness  in the chest. Repeated allergen

exposure can sustain the inflammatory immune response
i n [A0918] r viyaliergens in onengrearof the respidatbiyrtrpcbéan af&ct other

o RS of RREBty RO Ryt FhG RpfartRbpilits R icad o
sy npetbme, whigh isa siughinfdre satious.itiness thatxseursan the luhgss e
W' tblst%ﬂ\af IQEHéﬁah{égzedJW i%%ﬁcqun%l fé%@?hsg‘g{ﬂeg?ﬁﬂgw | ung

| ammat | on anges ‘opl e
Wi t bregthlesspees, wh\enzmm on wixhale adry uaugryanma éealipg of tlghtness

ful fn-thé enest. R E [l@rggﬂ qel(%dsfur% 85 S3iah tﬂé\ﬁtl%m{dry n

t hat acconpani reach
si nifryBge tesponseIn Ithe dawayiseresultion Ubarfemowhe of theexinways,

cal écﬁﬁmoﬁlg kﬁb\WH %btchﬁynlcﬁéstﬁrn? nﬂ'o?é\?ﬁfg ﬂé with élﬂer% 'rrﬁﬁntsI Wi
sSi nuses cannot ensel ves 0O acteri
i nciemponysihma @mg@ma. but a signifigant @gmbesmseewuydhose wnth

I ﬁ\ér%]gzgm'ﬂﬁ %E’:gFefé%‘ed JIRHiG ity RHE thfiafimdidh cndRgdd! Abdut
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 caﬁnot 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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behi nd the cheeks, and even aching teeth and jaw.
[00012] Respiratory allergies are one of the nost
conmon afflictions of 30 childhood. As with adults,
respiratory allergies in children are nost likely to
appear in the formof allergic rhinitis and asthma. 3
[ 00013] The prevention of respiratory allergies is
especially inportant in infants. and young chil dren,
as [00048beakhe pravantion of spspiraterygliergiemis iespecialyompbdant in

of | RAHEEnd JodtRRdtilahy s ¥ abbedts i Bl MorUR SAGfifbn &
sengliergens is @asodiatgdwith aldejaydo the tetuzationaf rierihakisimusieep
i ' i ' " - i R

Foo bR e, KiclonB? Al SE 38 AARR T5 SOMMAR) coSiefadihe

| st step &) daveiopintpatopio Oispase. FBaenseGagyani aBo/k wé Fodrht

DeOklrgf H hdinird i chilef a2k A6, R il ggggzgs-d&&%m)_

I'C sensitlzation seens
i npbregaantly, estomarthatcreginsteany in ifstihassosiatedwith atopy, thus

Mar ] : f ' ' d .and 10
hot i erdie sotMLEHSPARMS & pehLER Prihert B EFcT@0
( 208sthma gsowaiil Martinaz, &1 |Bevelbptrieat ef \Wheeziog (isorders and
S5 SA PRSI PGy, TEISE el
depk90084] . Nat phlyisythefeeavsicdrd asseniabien beteveahlatiegin

| ke ' ' fe f lif th
SerSUES 4t) S S SR B,
durdergndants Aleoighifedeshiitiep esbmemlieiden seysitizedsuringttios
orfipt Bu yEBIS 61162 thdareet WelolE RIR iq'Bb Bagamasensitzed
Re s§iring thigipetiod davetophvasthma-like sBaptoBedate? 00Fe. MBrtinez, F1
ISy t ' MBS |
soniTRRS dhacble SoRGLT i e HISEYERS AT ieafl HedBl:
i n Gritf Garedided.0062:595-8981(2000). Thus,dbisiimportarit de fisbwaysto

MR ASRE igh ar gt t
roriredsiechy fthobeabislogish ofl G895 ShA SISt
i s iddfgecially true with allergic disease, where inmune
resp S &h ' IR ' rj r S
0000 Thora o0 W S g B RO
al |disepsn asp determiped netedriysduring infaney dut plsesiering ategoantyh
andrdislagpéd | it Alel X
P8 84S T A0 gL Yl i BR8 odofes o
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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devel opment of respiratory allergies. IIlli, et al.,

The Natural Course of Atopic Dermatitis-fromBirth to

Age 7 Years and the Association with Asthma, din

Exp. Allergy 27:28-35 (1997). In addition, |ung

devel opnent begins very early after fertilization and

continues for at least two or three 30 years after

birth. Thus, both prenatal and postnatal airway

devatedmperant ia the pathegenesia of raspiratpey aligraydgdfants andf

respi ry allergy in infants and children. [00016]
ilafdr

It has al so been shown that the human fetus devel ops

| gEf008A 6l u dfi heg absaclegdnsshomni thatithe humen fetusdevedprisdgE-

cap ) . ‘ ) . : to

approadily BT HEN deblaton A le eBR dBrRERGIGE |

t o amtbodies|in response tweapprapriatecaniigasiestimaliin amanoérser ved

. . . : | '
- SIS BN Bk Rt ol ot
i n Griosp prengtalinfectionsi Mesil Gf et ab.oPrepelaéAliergic Seasitipation
: _ " > . , ' th
bt K A e PR il 9
posinvastal 1:4124e1 t29(1988) i Thiv also dnstrates twpmpattamae of

Ol L . : .
F esrorEitng bay Brbbtel b bbor Rt el EhgrRBor Bregnimtony
nasallergansr oi ds, decongestants, and cronolyn sol ution.

As @Bo%ht et éh%dfcéﬁ%&tfbﬂ‘%@ ird¥6 'aﬁlé{diém clude
probi ot i'cs have emer ged as possi Bl'e treatnents for
cer anfihistarpipes, topicalliasalgteroids| dawneestantsbanst ¢romblyot er i a

o f S A AR AR PROR) oo B GloB have

anderBeiged espossibledreatroents fonaeitain types of allengies.

spenPQIa: Prétiofc Vel qltug higboBnisfistner e Benotioal

f eveffrets onsthechesaltnof e hwet. dractabacitius apr; and Eifidebactedsm
oy nbeeinty j ' o

ot e e R CAREN AR R & A Gyt RS} 8 corfmon

| nfepecies oApTbiatient Uinforupatelyh thersmerany ynprliished giudies

(20l s8R Aot sub e ton HEis drosior o

Ver&f#l.olffabioticiBaglerialin 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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25 directed to a conmpound which has anti-inflammtory
activity and Is secreted fromlactic acid bacteri a.
The application describes the use of Lactobacillus GG
(LGG to inhibit pro-inflanmmatory cytoki ne producti on.
The reference however, focuses on adult nodels and
does not disclose or suggest that the adm nistration
of LGG during pregnancy or infancy would 30 be
ben§dGo2dpl .U.S. PaieaRld. 6)566,38ateelsdlaiid. et @f. SicBB8Es 3 method
I sol auri

et agl..:.describes a hod ... . i 0.
f oo S reSiroteatPRERE] bedhoMB Resids i WAl RE | Bting
suf fremi fogd allergyrby adchirddternigty them adnolviotid. eThengfdrentehdors
a probiotic. The reference does. not ver., .
G SDRbbRwb e, didodst B BR e ploB s M trant PHTERH aberpiye-
3! I Aldgitielsa;]uySalmdﬂgh itmaét?ugdc?lstdlmuwhbh&apaemrw irfards with
i scuss . the treatpment of infants wt LQtics t
oo Brthiatcty tdde ot Bitioh s iband orhesBihd Rebrend .
andpogtnataiat al [ y. [ 00021] Several studies have focused
on e-. and st natal . adm,ni stration,of
pr ow@?ﬁts %ecYeEﬁJ g@‘&'fﬁﬁ?@(ﬁf%%‘?ﬁf’r@'ﬁg?f@é and postpatal s and
10 gbdnin_iﬂt&iﬁon gbpro_ﬁboﬂwtoq;regmﬁ ceitaif yliergies|in theantts bad
prohi.otics. adm nistere urin egnapcy and . .
by o Saltree e sEibles e iy enp e RBBled Biministered
eczdamnd preghdreyi anbidnéastReadiny, miglﬂ,coateI(A afoﬁectiand?inoaﬁopk:
During Pr anc n Br egst - E i , 3 nf er
e AR RenE euBi o kgbirebReds Aling Bitelney ang
t( heBrea‘s&ﬁbe%g J‘I\/ﬁd}ﬂt@ogifer(llﬁnmanMGgulalr?ry P?d?éctibb%gb’mlst
20 . A5 [ t t 0 at _fewer i [
{ hoATPInPRere frind, et LAty bfiRlnalc i 2R tpog)
t he WHilatiedbstudy foupnd thatdewéninfantsan theustebiotit gtouphdeveloped
adm pi stration_ of .grobiotics had .. no, ef fect, on
Cr aBlPrRE A R RE PR CamRR g By shhtuh bBfine
di sedministiatien of srisbioties hadk “rioasffect @sthiettmaditiotial chjeative | gE
ant | .es).” Thu ecause the traditi,0 - of
o OBy e b atonhARe RFiEdRCAdee. PR PhpF B8 BRSSP
suppéreneigEantibodies)l” Thiss, bbeawsethertrdditibrad! markers of atopy
propiotic adm.nistration was effective only f (oY oY
Pes BRfE UfaRRGh Byithe Plaeiote MBp BBttt o St faudipihét
a 2belprebiatityadministratiEedwad affeqtive lonlytfocatopiarecperaa end 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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atopi c eczema, but that "concentration of total IgE
and frequencies of 25 increased antigen-specific IgE
concentrations and of positive reactions in
skin-prick tests were very simlar between probiotic
and pl acebo groups.” Kalliomaki, M, Probiotics in
Primary Prevention of Atopic D sease: a Random sed
Pl acebo-Controlled Trial, Lancet 357:1076-79 (2001).

Agai n, these resSUMMARYJ(RE THEINVENTEONr obi oti c

adm AN atd ' ; i f.or . 30, at opi

ol SoR3] ° ey HF piseflinGivolfs gfasProif8l sl LB
al | évegnasufaue difdipdicmdiifor prigtddtingar freaidi3heBri ef | y,
t he ,present .inventi,on |j irected.to novel use of LGG
in d?%ejg‘?m Q}fogg?sw%togféllgrﬁ%%‘ncaa ﬂﬁ("?‘f or preventing or
t r ef0002d] t HEhe mresenk ivemtidn is falsoadipctedtto aynoat! usegf &G in
a sybj ect 024L.The nt _invention is

G - U Bhyratyfe e iR SR8 bréver il dfeadiefl Ao o
a wa;ﬁp&ame;nallelfr?jes Inheesybjestent i g_n o: tr Sgt ggnt of ot her
rgi es a_subj ect ...
- p D035 i BnefhehshRel fle Presert bt s redied B £ 081
us e usé ol IEEGim tHehvaanuacitrecdf r meditaraentdol pravanting oo treating
2 A5 o B b e 350 ™
Add[a0ioaap! I,?ddittfhallwtlﬁsmah eseritnmmnuf atiérg:sediugftégn@ag?dgltwr??)f
in

F or Eaaiine meptigrtutd ot FieRARs Rt by Bour Srr-gad T
! ngmdybtlim.cbf@elrdmlgE. a?mibjtadigsiin égﬂﬂggﬂ I ngepr fesEnt .

so directe ,
o Rl herifent isheicrtis aBairRptee Hikusiiuse ar b o
LSy irrenibaivme il s iahobasiet

ng.
gch%v%a@lé@egﬂba %ﬁp%c\é.em i nventi og, is that the
S ;Jb[&ﬂloml S Abmng‘_ the edvdfyialaarggmiagﬁﬂ tdun:!go be Sﬁmemdaby then
- i nduc :

ot By SR e o SUPIRRSleoel B o BB,
i nf prewemstidncof atierdy-dnduced irflamemationfof tentang onairwaliseincluding
'aﬂ\ésgédu%ﬁo@lnSaCin/\Pary?i\é'SLgeei%ﬂgm%%%ﬁ 38§ alibal HGHh RASHIMEHLED

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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wi deni ng of the airways. The invention also provides a
reduction or prevention in the rel ease of
pro-inflanmatory cytoki nes and serum I gE antibodi es
as well as an increase in the production of serumlgA.
These 25 benefits were surprising and unexpected, as
simlar studies provided contrary results. 7 BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 00029] For a nore

conpl et e undeBRIERDESCRIPTION QFf FHEIDRAWINGSI on,

r ef iS..now made th | |.ow descri.pti

{ ok EIR8E . or e Be e ks e Bl B e PRSI ERG
5 [ cedee0te s mpw made itd theSolicating dédueiptiors taken inlonjunztiah
durhﬂﬁ é\hg éaresen.t i nvention. [00031] Figure 2

i 11 YL Mg aeconpenyino dEWiIR9S-of LGG in the feces of LGG
t r ef00030 cRigwrertsilisstatas the protdcH) Qfiided fduging thedpresent
il us%étates the bacteria in the feces of LGG treated
10 MVeR"Sfr sus control . [00033] Figure 4 illustrates
t he[0O0B4Tt Rigurt QQllustratesy thedateictiort -GG in thefecasof LGG-
ant h_ q\/é I.gGl and serum anti - OVA-1 g&a. [00034]

Fig P'ee MIES VRSHRFUUG e of fect of LGG on the |evels
of {00032] | FAguradtiilusteitesthe bactbAf (e fédesof ECGB-treated
illustrates th ffect of LGG on various pro-

i nf F‘é%’é&%ﬁ‘%ﬁ%ﬁﬁ"gki nes, IFN\y (Fig. A), MCP-1 (Fig.
B) , [00033D (Fig@we 4Qllystrated thé kfféct(GFLGG &) séram anti-OVA-IgE,

OVA. sensi t.i ipfants. [ 000 [ e 7 illustrates
th esérﬁma%?t"és/ ﬂﬂ£1 o?P‘fﬁ“éLﬁ'i aé%?(]r)gg't'%%a'of nononucl ear
cel [000B4] alRigurgisdliwstratesthe efEct[0d0B&/dn thedevets 6f serum IgA
il IF%Lbr tles the suppression of cows mlk specific

ant ggeﬁroducti on. [00038] Figure 9 illustrates the
assip0088ht Rigure Brilustiates the kffedtiof CGG on Varousipom of

anasfofiiater Biblings FRELETE A vBF P HIS HA) BRETY ane
asshyb (Fig. D) in 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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25 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 00039] Reference now will be nade in detail to the
enbodi ments of the invention, one or nore exanples of
which are set forth below Each exanple is provided
by way of explanation of the Invention, not a
limtation of the invention. In fact, it will be
apparent to those skilled in the art that 30 various
nodiféateresiilustratad drdascrived s padaf obe embddinent, tdaa be used

G v engltef Bobhonthd 18t SRR e Ao6B by 7 oo

"at ur es
i |1180048] edThus, désintended tras theapresert inveatierntmearssuh,

. n nbodi ne: i el i1l
o B30t AR APPSE a5 TR e bl
t he cfaires end theinezui v’algmtsr:] p@&n{eﬁolsjactb, featmcbs; é;]nuads'pecls (?gté c
. .the scope o e ende
o1 P Tasev R e e i o S pRERu Sl i BRREREL e
and detgiled tesaviptiomelt tgtﬁstefrm}d:erm b;onén?mfgi')lraiiaswl shitlen then
the follown ai
des &t BrRent B4RUsSn i éstePlon o Rmmims erbedivents
ski lonlyj and isenot imtendedads Iniiingnthe besdded aspactssofale presant
des%,wgggg;non of exenplary enbodinents only, and is not
€

i nten as limting the broader aspects of the
present 10 invention. Def Defibitiomss [00041] The term

"prekiaaki C" « ] ¢1,00r gani smt hat .exerts

pon SO, BN ool %4 RS R SaRt et 0a2)

The bereficial pffedis otities' health of hechdstr ei n, neans a

nony4&H ti 2. f J ngredjient. that stinulates the

o oI HAER eSend RorbBihe: A2l ftbio, MRk sy sttt

t er faoddngrpdient thakstinsulatey theegrowth ami/ef atieitl of probilotiosn.

[ 00 & &k New term"treating" ns

ameiginal's M S ohre By Brelpep e Aiman.

di si10844] s usedpteosincthe terdi ‘treatirgy” oneansa@naslibating, 20

[ 00 . L preyenting: ns to stop. or. hinder

o budd Bt £ EAce oo BRR OF shptnt BLBdispadt e?

congéndition. t hr ough sone action. [00046] The terns

t hpjodRst 78t egré\?e%ttihél’emg&%%gtstopr &l ihadrd b Agpunt

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
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that results in an inprovenent or renediation of the
di sease, disorder, or synptons of the di sease or
condition. 25 [00047] The terns "prenatal

adm ni stration"” or "prenatally admnistering"” nmean
any adm nistration to the pregnant nother of an unborn
subject. [00048] The terns "postnatal adm nistration”
or "postnatally adm nistering" mean any

admhainab nzilki dmthiedJritesi8iptes| thercontehteof annimfaont folrdla Are

unt r, of life. 00049 sed herein,
¢ ne SeiTBY e 451 Baniplios sl et 6. Sgions O
Ea_t 188,iapsl 107e These i-}ﬁgulatibgq uéﬁlﬁmat?rl:@ﬁieﬂn vftaﬁﬁiﬁﬂnﬁw’irbgal,

ei stifu r, n_n n_ths it
S npi Brrh Betediof FveRip o PHEAG vt alifinsl and other
di cpmpediesyf htraah bekmstimilkegul ati ons set forth at 21
C.F.R Sections 100, 106, an(El 107. These regul ations
define macronutrient, vit Ok neral, and ot her
i ng[e8d5ent 1h evedrdarice with kfppsdent Mvértiona abeeltue of LGG in

nutpitional .and . other, 5 pr.operties of hupan breast
i | e MRt of 3 medieament foLriYeniag 05 tRANNG tRe

pr edevelopnmard IO]E fespiratgwwadittaslm% Q.fbjéc@ﬁaét; Beer bi@cx;veredt .
man ur .a i camen r eventing or. treatin
T hAbsth fo e ifveriion SR8 Pnelal onBlor e haia sdminisa .ol
thﬁsL@Getn ackiubfscl Vgllnwunﬂdartm An? dudrhmd@_fdn_@yFB@ tpi'éw.ﬂﬂ?ﬁ tEHLat Ggle

e al. _and/ or, post na admj.ni stration o
to %%uog}%i%}t oﬂmspléatas(t?jlrep% &5t ¥Ry i nfancy can

* preldead1jor LGGeita probiotic eirsih aspiEBd froin Hea®BY hanan Yntestinal

St PR S AR iRl 2Hef .

| t whish & lsarbindmabrporatdddn itPehtirety, bipreférefic@ thtvéol ©GG is

Cor 838y B BbospeeE B o B SEIBP AL e

t o atteshesavidlyito tiucesal sklibbithe huinan inestaneactoiit sadlives

urh a8 maBt bfGiagEs B Lipt 7hals i 3% of SiBe: "

nosadditiogi tu itd calbsizatiuh akgility I GG ditsosbenefiGalp affectsipLiesas

0 e LR SBRRERLBR A hbsseof A oo

i s AreericEnt Bge\Gultore Qelledtipo shti@raccessidronuraber 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
1x108 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 unbom subject and can thereby be imparted to the unborn
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Anerican Type Culture Collection under accession
nunmber ATCC 53103. [00052] In the use of the
invention, a therapeutically effective anount of LGG
may correspond to between about 1x104 and 1x1012

cfu/ Ukg/day. In another enbodi nent, the present

i nvention conprises the adm nistration 25 of between
about 1x106 and 1x109 cfu/L/kg/day LGG In yet another
enbeubjestn T, hetﬂnmqﬁalmlaﬂmisti’aﬂoalmh e stioipisiesastotthe mother in

admjnistration abo x10

o oBpHA AL s Bloermee o ska TP, el e HeindestRy inthe
of fdmm ofrav;ﬂhttablet tapsuley taplet, powdér, liquid bogg). &sthis

t her ape t|c g effect| a mmst red. 30
ror eRPEHineEf ot hefie o1 LEG PBERIent ad fd o

ad gbdsmbhaf i@dwitle oﬂ*ﬁEnWiemb plemﬁntseguaf a$ Etﬂn&lnbor n

su can..t hereby. be, i.mparted.to,the. un

S Updbar T ln S Pikn S BSmai, t renagly SaiNasteqEl car
adnbe leab@js‘athtéd)mtdﬁﬁlgmtfhle or polysacbraridey mawik tafurther
sup%cemen e LGG can be

ted |
¢ hoMcfgER e bbafl S bitehal SunsiaL S PampasliTi of (S pisdent
i qhnvdntﬁfn @l alsd be biﬁvﬁiedﬁm’am‘@n@b@f fot behsumptiomselbéted
supﬁ_l e nt can be, '

i b
o PP ETRE St bR SR SV Rrage. HIE JBHE. Tt b8 Bhead
anothiek, chelwalsle m]ﬁdlét, cddkie, prazhéed, af & %o?sdn‘iaﬂmtr@raﬂ LGG
can n S I.N a ar . Qr
o inoBaf D if B EaRHhEbe el e SHOR e Lliact S tipaptfeo, e
pr opesthatal admihiskratidresf LIBG e be Wil the Gmmafs' ﬁr'e@?tsmnlkf lhhe
p resent or

B P rrmoodineRl, i mpes et SordBr 8Lk Siimseatell o
c onthesimenperidd tbetvsifeageast%éds theegby tiansfarting an effective

frult-bas bletalet cooki e, cracker,

or 3’"88%&5%&1‘195%“?#@ f?fdé@ | If during the first

yea[00056] i fie dutuligathelﬂnst@ehr ofdifdy Itlwsd‘lbjétﬁdh fotrhela-fed, or if the

pos m ni f LGG can ia . th
bt e SyRsdiaghorgist Mbetia wi tordbiaraesibd: tHEck sanbe

c ansurmtﬂmented infssinant fdranéenwhich then fed 1 tAd subbjectt iTis,

per] d [ t - f.eeds g ransferring an

ef f é’gt afﬁ{)ﬁ?]s?nag%ls ga‘lr'%?or}gé% é\# a breast ml k.

[ 00m057]| f In doenbgdintent,fthe im‘aryté@rmuhé fdriute jn theeresdnt ect

r sy

br e mends oy pmpls ah kg SRMTETRRS and ampunts
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 § 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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suppl enented into infant formula which is then fed to
the subject. This, 20 too, is a use for postnatal

adm nistration of the LGG [00057] In an enbodi nent,
the infant forrmula for use In the present invention
is nutritionally conplete and contains suitable types
and anounts of |ipid, carbohydrate, protein, vitamns
and mnerals. The armount of lipid or fat typically

c anpalar gil, sogreaniiypaltholein, @bcarut dil gﬁéd)@nlﬁhaln tridlpeeride oil,

£ 0 Hihsteie SRt Rl did S SabuarSh. shdng by drat e
t y p[mmlsay Cuhveaient!y, rcommaalty #allgbl@ lmaﬁt fdramad débe
S 2haug B SRR R0 Aol g
gdmlp] yroadL qutefiei®) Nu&ﬁhﬁgbg@ Pﬁégesﬁmié@t dmﬂt PiodSobee®
rpo f can use |
| aclBtatig eodead hradh a Syieavs Eransite BF LSS0 Faflbe

sucsasgemeiited Ohh suitsisle favelsof EGIG gkl usdddn iphestice bkibe use
sourc s can be any used in the art, e.g.,

veggft!.?m"é"e& 9% such as 11 palmoil, soybean oil,
pal [00i088], AxCarDaltErnative to ﬁﬁd‘lf&ﬂﬂf@hﬂlla’] tihe pgsthigtany de oil,

anqed IRl L4 B e Seinieia A pupeBint BLEgral to the
av afdrmblacfeédth@nFord @famﬂlea LG’Glcéhibe mgegked Iﬁ@theefmﬁp’f &pil,
Enf Al B st e BRIl oG o i
Pr egss; talan(é sb:pplé«ﬂdnﬂaﬂ%ﬂg&ste)d hasaiblrehion withadvad
Johnston & {T&l Kﬁ vansvt; Iie IN, US A) may be
supPHERRiRUBRISHENT. SUFR a1 Y@M el s of LGG and used in
plr ;’:\NODGte] ofin thh@théﬁ@nb@:flrtnbhtetﬁeﬂ?wiié érmapbﬂt@fb'ﬂ% lai%‘&gaﬂ
a native an i r mul a 0 a
2 anfek et palEatdhatde HRvRdo fufetineréasedfe BReBilh i bhema

n ot submilvalg redmpasitions of fherpredent fmeﬁiq’mﬁan@fo Eelx provided ih &G
can, be | rrm of a pi ta
e pensuRgR ratintarls aafeled ot fns sPun,insiq g ok falow-on
_errbbdnalgnpe\@i'agél (a'ulkt , YoRrt, fuit jJuice, ﬁmpbéﬁ?ﬁdﬁnktc ettevible

nge i n._combi nation nutrien
sugtﬁﬁgﬁecr?f)g'?’ gg%‘f? ,a%rqlgq%p%pnt @eP%OOGO] I n anot her
enbpdbﬁﬂnt In ahemb&imet eﬂhamsel béthednventionsthg postnataht |,
or O%ﬁ'gﬁs%?ghartl%%ggt%rg{és or at Veratsp § Fnonﬂ'?r %Sa%th%?

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 invéntion, 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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survival . Conpositions of the present invention can

al so be provided in a formsuitable for infants
selected fromthe group consisting of follow on
formul a, beverage, m Ik, yogurt, fruit juice,
fruit-based drink, chewable 20 tablet, cookie,

cracker, or a conbination thereof. [00061] In an

enbodi ment of the use of the invention, the postnatal
ad i this Sinb@idimentofn hﬁé‘rtrcovat embedimbat, tied probiatid isThoeen fism

ot her enbodi nt tjon, . the postnatal
L 6 bR coBfeBTo Fdebarie s and bRt dierine, o
mﬁnt[beoed]n mlanommtehﬂ:"odmdf men:tvggﬁom Jthe aEenata}uy Bt i on,
t he 0 ta mn tio cotlnues OI‘ at
| ea oSty dmiastertd oG el be Gombinetinth B TRTS! na
i nv teméblﬁfbs tﬁgfy m@lﬁ?tftlakr&iwn 183'65 m ?/tllrlﬂi adb@[r)r%blel-umis
contl nue 1L e n.one e
C e e Preflefcs ol d BBRSAMe RO Fias tmacls IBctuloSE,
aggngtmﬁ@?@tshggﬁaﬁdé fhﬁ;t&@liﬁbbé%t%aﬂdé hi@ﬁﬁto%hgﬁﬁé@haﬁde
a I Tl OoNha I 0Dl FoplioticC nown
o o808 ol R asendes. 4B osaldsaatanalrie, hd gantio-
partdhgcbléai:bhéﬂdé@dl ment, the probioti c is chosen from
t he consi st of Lactob cil
b 008, SRS o108 BrasentinvaTiohdh® SRamAl Aater Bestpe

i NV exghiigiBtratiodef LGB Bilebhty oetreatamé a@tevddmemdﬂalmrgib ered
an be conbi ned W%th one or nore 5 prebiotics. Any

pr elfﬁ'B{t'ﬁ: asthyBaRr SRUBHS art will be acceptable in this

_errblqol%mt InFé[rﬁlthe@Tubé of e ﬁréuélnprrﬁémmn th@v;gaﬁatelraﬂw

I nclu ctulo t o-ol I gosac e

f  ocPstal goeitaen BELORLSRE ST o Sl ohiniees

soy blﬁ%]mrﬁétidyﬂﬁ ﬁ@:lhﬁ@ aflé %imb%éf@suﬁ‘ flﬁ eSpecnf cr?lly, the use gfo

ol i gosacchaird ol i gosacghar |

{Dodar Pl GO broert pEleatabbay ThsHRiniBRatan @iraay lurien

pr enaflagdmation)] oecraaga mates prola@kmom ﬁw:faém lm aifwayG

pre or, t r t el o t of .a

i {1 °Cloiveh hanetien i RSt umeEeon.ife fishatal ander

of lpbetnpfaeaetlnm:stmﬁelmbf 0BG r?d!lﬁ:el@roe pedvehtsathé reléase of one or

post nat a m ni strat of LGG prevents or, treats,

PP T aig BrosBtatieterh 2oRBanmar s hSBR Raryramimaoy

ai r \ogtpkine$ m:lu.&ietth@mat knoWpein itHd aritd be inlvbieed Betheup-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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the invention can prevent or treat airway tissue

i nflammation, airway lunmen inflanmation, decrease
mucus production, or wi den the airway. [00066] In yet
anot her use of the present invention, the prenatal

and/ or postnatal adm nistration of LGG reduces or
prevents the rel ease of one or 20 nore
pro-inflanmatory cytoki nes. As used herein,

" pr spécifidadionar pragtice of tbkiinvestiomad didegosdtolareian diin intended

h f Lavol in. - l,at ian.
| i g oo P e dutiie dRanERl, B cibigeRig o be
| i mexemiplagy om-with thhSPefe ahd siritofdhd invattion] @i@sinilichteda

par . v

BnaP it SanNAEH FBl it ekdRplely b aRemhldS, AL6AE Rages
r edacegivéen prweaighttbasis wilessdhamwiskdflicated.bodi es i n

subj ects. In another enbodi nent, the prenatal and/or
postnatal adm nistration of LGG increases the
production of serum |gA antibodies in subjects.

[ 00068] The foll owm ng exanpl es descri be vari ous

enbodi ments of the 30 present invention. Oher

enbodi nents within the scope of the clains herein
wi |l be apparent to one skilled in the art from

consi deration of the 13 specification or practice of
the invention as disclosed herein. It is intended

that the specification, together with the exanples, be
considered to be exenplary only, with the scope and
spirit of the invention being indicated by the clains
which follow the exanples. In the exanples, al
percentages 5 are given on a wei ght basis unless

ot herw se indicated. 14 Exanple 1 [00069] This
exanpl e describes the materials and net hods necessary
to show the effect of the prenatal adm nistration of
LGG on the devel opnment of respiratory allergies and
inflammation in the lung-and 5 airways. Fenal e bag

al bi no, substrain c (BALB/c) mce aged 6-8 weeks were
obt ai ned from Harl aan Hi nkel mann (Hannover, Gernany).
They were maintained on an Oval bunmin (OVA)-free diet.
Al'l of the experinental
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procedures were approved by the animal ethics
commttee. Prenatal Lactobacillus rhamosus GG
(LGG) - exposure 10 [00070] Fenmal e BALB/c m ce received
5 intragastric (i.g.) applications of 108 col ony
formng units (cfu) freeze-dried LGGin a volunme of
200 }pl (reconstituted in phosphate-buffered saline
(PBS)) on days -10, -8, -6, -4 and -2 prior to
mating. After mating and &uamﬂg 1 he gestation and

| act eri od S re.treated
l.nt r[%da@sn p Fifampglﬁ’%fﬁ%eé% f"%ieg?% i’? Pihegs PegsssarYa
vol uosh@f triéoéffdu ofthe rpyertwl @adnrdﬁsatlov‘k@e Lﬁmmﬂhé sham
po % cont s recei v BS i.nst, e of L(?
DB SRRh e Sl 1B BB TOR B 0B 410 264 { ne
age airvai$ E@male tﬁi@dal!blh@ rsUBSIPAIN cEQBALB,%) AR AYed3IP8 dRKERS
0

th It d t
| e Sl Faniags A B dHevetSemenyl, Task
( gr avkee mamtalngar@n andDwttimeIh VAﬁﬁéaramy) AR Bth8ikp&inértal
Pi erc ock E USA) in.a total
ol GEEOhleSheT apprayes by e RaLels SprEs.
i Ef Imanmuuwoﬂabmumr{a@mususeml @Gﬁl-éx@oﬁureP' exi gl as
C a 0] er osaol i
o TR R Al B mice rResyed § neagastin (danplicatiops
44 of 508 e@ﬁ?r?rrfdn?ﬂg ufits (R fréBzé-tribd G irca volame@$ 206 BE
our s [ e er X S
C 00 Peie In SsphaRtueroisaing (RBK QR dara e b 6. -4
ant |ahdd2/pr@stbmmgby\fteﬂvﬁénﬁ§aﬁ¢ HuARAthe geetalies aﬁ@ &e@med

T,
0083 Sict ot SEaioRa Wes tRrte) Mrpastigally i To° R asze-
as eplhe«t aGGy/in pvaend of E(D(Dul &eBf 4dcend dbgs Agsehatched, sham-

eni zed sSi S f
ook el e s, ST B o)
man ieantal ©WAsexposhisuct i on (Q Aanp DNA stool kit,
was a i,fi ed ing the t-sta PCR

ot T, A tngB5s OB deyse and Thehheitiat 155 708 Of S, the
sengdce wgmmxgmaé@w oggcb@rgwa nmfadpérmm(upspﬁpeuons of 10
catttw& ra eef§&ﬁg Delsenho gmal'l?s mulllsrif(:fedI ig 1%/nA19

Al(OH)3 (Pierce, Rockford, USA) in a total volume of 200 pl.

[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

15.



10

15

20

25

[ 00075] At ages 25 and 39 days, offspring were
sensitized to OVA by two i.p. injections of 10 pg OVA
(grade VI; Sigm, Deisenhofen, Germany) enulsified in
1.5 ng AI(OH)3 (Pierce, Rockford, USA) in a total

vol une of 200 pl. Antibody response of OVA sensitized
m ce was assessed on day 10 53. [00076] At days 44,
45, 46 and 47 a subgroup of mce was placed in a

Pl enx@éa@nmmm@@aMﬁ go tHe raauPEiie? 8 thstéidnl %

o rdlain PhRisted it Orjaased Q@%Waggﬁﬁ)ﬁfﬁﬁ%%é@ pdHoystart
OVAPEReKit (fcnmamt) with @%—sé&clﬁ@&w&ﬂ paire(e6S g¥nse:

antibody titers were

?e/f\éﬁﬁée e PR de SRS ase agH SR otBca A g0 .

poI Ex bgjret@mvtppm m crotiter plates (Grel ner)
d th 0 di | ut ed
car E‘lﬂi’%feecﬂ%@ﬁﬁ& %} (Pa f}?pz}‘q were ?f’g%%)zee fo g&é by
g E Otwd O, injbetigha)of gﬁ’lpgt@wx 620 cs@ﬂéh @en@é’nﬂfdférgtﬁenﬂbny)
vva ree washi n
(PBg %e%'ﬁaédﬂgfﬁgh@'ﬁ%c@%‘quer gh'&ﬂ @tadt‘m'PB@rﬂf

t enpeo al. UAibegY Pskpbh&s &fi YA SBhsitized micd YRy EERY. on da
Af t washing the plates (3 tinmes), sanples (dilute

in /0.1 % Tween 20) were added and incubated at 4C
ove[otogb] fAtldagued, 45, %%nHWQﬁbchﬁhp/‘bﬂrﬁicbl\Aﬁsl pﬂlaced ina

con at ed ant| - noys cl gpal
ot PSR o fnd Ssoshiito afasbirea A h il Sl
f or PBSh @29 raihute dMa IR &irdkay lirfflambiition! eact i on was
devoL(Ied Wln¥h stre|?ta i d -erox das, dl I ut ed

dar [ooamw) t QIeK/éIW tv)dﬁbgfa;iﬂél |§@1 |(;62§ iaah IQE aﬁt«thﬁiyrtivére

The react.i on wth sul phur i

b b Sy 2L ARDESatiD o4 PRLLF 3L rond H

[BB gg@ttum aii&refﬂtbﬁ?llafe%\éﬁgﬁné@%}e l@tmiedi @ith oA (ﬂfu@ﬂﬁl) ailutedn

e ui ds e
t he cﬂ{\)r Ronatg coatio @?ﬁ&ﬁi’? é 2 (gﬂ'i@l@]éaof&%g é‘éﬁﬁél at ed
E‘,g glgsgﬁ) PPlate weErd ifoubhtud odemgﬁtezﬁ 4V$t\bes£hte8ttﬁ1eeltﬁﬁsﬁm’(rd
e Vi VO otal ce

e P ERE! P Tweap s a7 blosksa fas e & ppm

eactemperature 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 ovemight 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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sanpl e by centrifugation of 50p1 BAL-fluid/1 50 pl PBS
(100g for 5 mnutes). After fixation cytospins were
stained with Diff Quick (Baxter Dade). Differentia
cell counts of 100 cells were perforned. The cells
were classified as neutrophils, eosinophils,

macr ophages or | ynphocytes 10 by standard

nor phol ogi cal criteria. Exanple 2 [00079] This
exagpbrivhidalveslar fivage (BIEL )RinE el diffepdntiafn i n t he feces

of reated mgce. The pre e of S essed
*n 10el C dhveae TS ivere eiBrERZAduRS aferibs BatORce
\ChGiG@BrdsﬁD@ip\beaﬁePB&GfPi@byNas/&ahﬁlﬂlaféd?rﬂkB?ﬂl péﬁformeltdtbvrtwg,
was pres n fec es fro reated. mce
HolaaeR s B e soRr e The BhoyeemBat yAiTe aniE,
(Fi j&)tg%)l -n.ug'fbe{ ﬁv@fejt d@értnﬁﬂfﬁ‘ | Cyfosping wbhﬁprdpér@ﬁtf@céalcﬁigm
is indeed identical w u i on,
s SPBIB BT FsTAtoR ok BOWEAL B850 HBRE TTetor 81 1
L GGniiitdte S)0 9Fiek Firatidhi dfRisBins Aers BrRMediith DI Giickl(Baxtek GG
specific 20 PCR pr?ducts oul d pe detected t he
san‘&a%)-flp RYentipd qefl cquntg ofd QQ.cel e RENANed=d g RS £ i ¢
PCRwr@ Bl SSiffied & e liRbRIY, aBsiRopHlls SmBBopRaddshlymifiacytes
treated g1 ce éFI 8 ZBzﬁ, This result i1ndicates that
preﬁé{ﬁ:ﬁ” grymemRhplegicgbettend al treatnment of nice
resulted In col oni zation gf(a,hEgzy]yt and LGjG i's étGl [
det ect e at |l east three eks after e t. L
oo iaoR8 ¢ i examsle ISsaies Teooraseiseir WG R faees phthe
LfGGu%t ét%tatrﬂ@@.t Th? tdsbRek di)ﬂd@?&ts.atsﬁﬁﬁeﬁmmlﬁbﬁnmt_
a [. St oppin e su e ation col oni zat i on
1 ERGlSRy Mgvetats Blesmidy acryad PR SIL S G et
: Ee tculm'rmtg,h a@ea%g ;srttes&ﬁ ird?)z&él- saﬁmmnt a.tma%j ysated niveal ed
at . nei t her rea noy reate .ce e
o1 PAEY N L Pewlt 0B, steciat n FHE Toaisd rge (R38N T8 os
It haturm?eccsmtrm{tna! thél ta&_aﬂ'ema;m;tc;@%déaﬁf : id_éﬁ)ﬁca(lj ®ihitHe GG
on ermcglo ation o of fsprin uri.ng the
o RSO fors BN WeS Breppesdyor e perales 269 Ahpitisd
I NdiMtA LEB-POR-sfdcHigtprififerd. Gis SRow Figareel®s €GB spedfficum

| gAgg té'gggétg goxl.ﬂcq bglil}%{eec%etds in tl?er ggn%leg] frloh‘\ f(gattraela esél mhfcgh

| ev
whereas no LGG specific PCR products were detectable 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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secretory antibodies of the subclass IgA It is also
well known that this 5 antibody subclass is associ ated
with the devel opment of imunol ogical tolerance after
al | ergen exposure. Therefore, the result that there
was a significant increase in serum I gA anti body
production in offspring from LGG suppl enented not hers
conpared to offspring fromcontrol nothers (PBS) was

surprising (Fig. 5). This px@gipld 4i ndi cates that
mat LGG 10 suppl.ementati on not_only hinders th
oy JPBERAIN. ThE SxAMBR GMGRES et ot LS ondhd rease of
of f 3synit:mggA aﬁtiﬁdmﬂsq@b@ltsje%s.d_Bréeisgﬁiﬂ{( bélfitﬁﬁ*tb)l’ﬁ%ﬂéf/ﬁ@&ﬁd
producti on . nti i es yt al so . i nduces a .
D (TP anfbodi SRt BF URRassdaA( ingioo el KFONS that tis
?slsmitiab@;dswctdas}imssdgrg@[dg/gmgb d_%&elbmﬁaﬂmflomhmblogical
ol er ance. a e i s exa e
|11 eBRita e haRareposire, Gbotiorniba T saLel BRrewas
pr o-sigHificantiatRbye fydettinNgA affibcty Roducti6® i Sffdpfing from
subggg&s. TO fL@#her assess et her .t he benefi ci al
ef f dECEHPRIRMER 9|m%t@5$§emaaé‘¥£tﬁt Sepiie Bom caRrplisaethers
pr odRES) wasisarphiking RFigNs). VR RSER fHdrlatss thaf Maffhal LGG
|nnunoI% |c§; |nnqﬂe res&gﬁse r%Iated to L.
| miBPBesktop gekoniy biadetsdhie Aavglenpentaf pa aierojg igpune
spl aespaise ViSRRG, 4 indidated %yraoa?:ﬁmly HéE@asdd ot EtbN
wer e (¢ urﬁf .in th? presence of LGG or allgh%en
( ouis T8t Rionies chusinetindhienaspatiest skariiody piaisgon (198)
hounhicHisfaspbdiated iwith thd-&Ew it BRIMAGNJISY64 toleRinBe! S
showed a significant reduge ‘o uction of | FN gamms,
MCP-1, IL-10-and |L-6 (F%@‘-—M amMRIeY D). These results
i nd i[oot_u?_]t hw::ils bh%nﬁl@tilﬂfs&ailestm_ ﬂ&;ft @w@swrfthéebwitlacﬁeln bn
a significan own-regul ati on o; o-in or
oyt R et sYRReE 5P Spidiik P ' PhiBalsa] TGS asbess
ex amwérlthw%ﬁeﬁbi_@%ﬁé&pﬁ??%al Q_Gduﬁ'éﬁm??lﬁatiqn on
suppressjon caLr inflammation,in allergic, .
< ubPBUPY Pradyqion inHIEPHEY WeR@sassiales Wi 2pgmumlacia
L GGirarues lﬂésl,pohﬁé Petl}ﬁté@ esimméncisyied] eerRte, thononuclear cellsI
o Aot TSP SR e e erS SRS
i nf irmthegiresenceasLGGVsile@Rhe0VRY. epkingipidduction was
broncho-alv%olfg .
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.

19



10

15

20

25

30

| avage (BAL) fluids. BAL fluids from OVA-sensitized
mce frommternal LGG exposed nothers contai ned
significantly | ower nunbers of | eukocytes as conpared
to OVA-sensitized mce prenatal exposed to PBS 5 (Fig.
7). In addition, the cellular conposition of BAL
fluids showed a significant reduction of eosinophilic
granul ocytes as well as nmacrophages whereas

I yrrpﬁhmaytuﬁﬁarﬂﬂbﬂorﬁh@meaigtawmwl;tzmwrdﬁcHooméolar

ers. 000861 Th exanpl e, desgri bes th
ot dsvaieBAR [Rds. (AL s Bomt oV k5 Reriuin o maered
of tUGG-@kﬁdSEféd&hotﬁ@d; msdmatﬁgmquowdrahmerﬁf LGG on

t he ment of res tor allergi es and
D IS ey R S PR mPRE B A s eI E PrePl XPasa 9 BBS
i CQFi’ge‘ZPI meddhiiohohe camnammpsbsn'ah@f BALabras shbwéed and

durin re ntatlon was
contSAsaNtIRM J%f%@nﬁﬁc SRRUSEHEHBY Wl 88 mactpphages
br e&ﬁieréﬁ%nbﬁo@féd onigl leov?éd éfenﬂéh@v to%l'ds\d&Wr nurdtErs.ol

m ce received PBS instead [00087] Fenmul e
BALB/c mce received 5 i. a cations of 108 cfu of

fr ega@aaml enimb,%mbleaje\éehwmh@hai‘&&wénd méﬁféﬂ‘éhééégsﬁﬂf
in

BS
r ecd? §é<aw %%%ﬂfetheeﬁeméné Panafatedmsn'qtraaﬂﬂ ﬂélré’G on
r ec thé’ ddvﬁcﬂ:nﬁéﬁtlol fe¥@irhtoBy aliefgies bh@mAaPmalion upmemd gnd

) RV FemalBAIE i ke Bagre Belnd o ke BALBIC

i rrmmm@é a6d aatin d@ﬁufegﬁémy @unst; ome(LFe%\)supbleménman was
col l ected at

000881 W

S e sEtg bortine JibensefiRe plishrinaing radst tegding untl day 2
Idn:: %ﬁéﬁﬁmb"wk @br?ﬁl fhick eteivéd PBS lﬁﬁ@éd @ﬁl@' n

| S en m Cce
Sun OOAHET | PaRRe dALBC ke vataived:s L6+ ahiations of f0LAugh
i %fr@ezé-dﬁi@d D?Gin%Q}de@Bf 200 mqvécangﬂtutbd 11 szo 65 daydmd

(0] S | vVans
ool By o, & O LAAP A Soptrats BiteNen PBS gibhe, BN days 091 apg 28

20- 30 aninmals récbia/earseﬁﬁhﬁnm en;@éstmsrmedo@ 0§ chaS rhilk/sroteins
xtravasatlon

o ¢ e dfs M oSkt elE o ersaea sanatandioay Beis
and immunologlcal 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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[ 00089] Levels of cows mlk specific 1gGl, |gQ&a and

‘I gE antibody titers were determ ned by ELISA

techni que at day 49. 96-well polystyrene flat-bottom
mcrotiter plates (NUNC, Cermany) were coated with
cows mlk protein (5 pg/m) diluted In 0.1 M
carbonate coating buffer, pH 9.6, 5 followed by 1 hour
bl ocking (37C) with PBS/ 1 % BSA/ 0. 02 Tween 20. On

eacljoousa) © Covef cﬁfc%ﬂfsemﬁl% %‘&ufﬁﬁ@@ﬁ "’!Péga‘é(iw& gblz('ﬁaﬁ’tfb%'d ve

pool serum contro ermne start

d| | Gtarewene é@emneci BEELISA teohnigre ptdepdh iif-well aamsjyneoe
| 9 Ght-Botfh nﬁérot%t@p;glat‘érsm\)lUF\ﬁ\r/ )C?elrl%h@/vﬁ%e @Mewv)lthfa%(lv s

specific Ag- specif etectron o

I gGI“"iirRﬂOtPljﬁﬁé'Qém’r) dijdad 0.1 mbcan@onaiﬁjoegmgewan.mkba@ es
wer %ll@%&%y(ﬂhcﬁﬁ%focﬂﬁ': 3%@%)%%‘1‘%@&@@ 02 'ﬁNeen 29y On

5,5'-tetraneth en2|
pl / \ﬁepm plate ﬂg@fﬁﬁencm gﬁ/agratgiewth @posm\ee mﬂl gerum (day 49

fea%htﬂfq w&‘@b@t@nﬁ‘ﬁéd g%tQﬂiH i1 40%r 1 m:ﬁidfoP@g%%F and

H2SO4 sol uti on sor ance was nea

Cow164Q0 fr lsﬁéi;a fsetcataa@pp Hebiirany lﬂ@tSémMéUénléiqm@s@ﬁ@lAes
ar bighs YAN IdVER, %Uget%éndmoﬁgéngﬁa%gﬁfl 824 B dﬂo? %b%ce

serum 00090 was col re an
af t é?magﬁteﬁ! an 'qusﬁq wg@ddw {(hhawmt 3g° Cé)ovst@snweotly, 3,3,

Pr 06 -RstramidtiiberdidistadT rﬂai?{%ﬁfy uHmeé,é gﬁ@

vvere det er m ned W|th an ELI
The DMSQ)yaswasedfor theraelas reaction dwhigh wes ﬁtﬁ:@ped with 100

man Hf/@éﬂ éF 2N HQSDB,?HU%E' é’r@?bs@%ﬁcggla‘éﬁﬁea%ﬂ?d\%%éo nm.

usi ng Prlsm sof t war e er sl on
Di f F Smﬁé’! figantibedyiitprsriwern exprassedias abitrans tints(AU)

usi Macoingddiidbn oMb r8RYerdesBflm, Val ues of p<0.05 g ere
considered statistically significant. Exanple

[ 008¥9PP0IrhiBloedwap pellectad baforgrand 1t hpur gftersamers! @hallgm
in iwhe16@ ﬁf{fcdw s nﬂgﬁ%tﬁﬁsﬁahﬁﬁél &l a&y @?Qﬁ@gél}fﬂ WYl of

post nat aI [y wi presence

assBePd! Warg %anm-@%ﬁfmtagnﬁlm kittMeregdun, MQ@ véesus
M CELIGA was érﬁﬁ'ﬁie\d eRchidhgab e mﬁ%ﬁ&tumr%rl "L@#IOI”IS Data

cul turi was present in fecal sanples 1rom

n
Reeka: ea%xé%ﬁqﬂw thw@ﬁea%adw Brigrasoftwaned Veesiane3.82t ed i n
PBSpiffepstices b@‘!v\fe%n gféud Mé&ﬁ’@%e%tén’n%éd"ﬁ\} udiRg aApdrrct ed
slnee i dentica W t
s mhéﬁ%&ﬁ desto Na'Lme R&8: Oémapeels'qk?r@%s%aé@mally 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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sanmples and anplified with LGG PCR-specific prinmers.

‘As shown in 21 figure 1 B, LGG specific PCR products

could be detected in the sanples from LGG treated

m ce whereas no LGG specific PCR products were
detectable in sanples from PBS-treated mce. This
result indicates that pre- and early postnatal
treatnment of mice resulted in colonization of the 5
gut figoek 1B3EAG spdaificl PCR pesduatyl soultl bd detetted it the sapplcs

after t l,.as GG uppl ene tion. 92], To assess

e oot g Eed e A T sBfime EOH pobugS wers

]E:ol ml:elez:tdb’leloh sa]@piésefrcme PB&-tﬁéated)Nkhel\HﬂliWe%?mgfg&gfdsQHat
ecal sa s from eqnates, at the age o da

The PR reaTly ePEtal USatment shmics Lraigs imeplonizatbp obina

nor gutfihd LEatiestiindatectisle at Rakthrataskeakstdftel fHe lastiLGG

result , indicates that the maternal -delivered LGG i s

not Sf’P%fﬁ'?ﬁ?ﬂ?ﬁ% to the neonates during the prenatal

or [peeaoht dfo puses9whelheP ARtdrndiA GG trel@ient BssaRted st Ber

e Bl ize 8% bt I e repata RSP S rom
col osbaates atthe agd o563 dayd. TIRCPER anblysisiravaed thekneither
S IR K -
a lrelichesciat thamatéiRalsdinb@aLIG@ 1Y (Ul tahbRiteditithe
e et g b Bl B e BB B, = 0 1L,
ver §00098E c tRdfuithertisgbss whethibethe pré- drideedrly paktnagintes
B T A e
St apéydraldactauial straires(t GR)|Entéroeddcus, E.reolit Staplyldcaetus
LR L R
t hetemdenay thbElaGGisuppiementitionialtaisi the bactdridllclonlzatistein a
B g e of B ok EFler B2t B b bl 2
t heBattbaodesoferp detectenidn dighey npmbeisdi tHe febdksamples from
Zlu IOgé%%@ge&q%?qtﬁ%cte%\ewc%grlljﬁ:atrcleg Po antrSoFr%%@ 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. Allergen-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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anti bodies in allergic neonates versus control.

Al | ergen-specific antibody 30 producti on was assessed
in neonates after i.p. sensitization to OVA foll ow ng
OVA- al | ergen aerosol exposure. Maternal LGG

suppl enentation 22 hinders the devel opnent of an

al | ergen-specific anti body response as indicated by a
significant reduced production of anti-OVA IgGl in
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antibodies in allergic Esonaé ei versus control .
Breast mlk contains hig 0of secret ory
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evel o er ance.
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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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al l ergi c neonates versus control. Mnonucl ear cells
fromspleen of OVA- sensitized and non-sensitized
neonates were cultured in the presence of LGG or

al l ergen (OVA). Cytokine production was assessed after
72 30 hours. Neonates from LGG suppl enent ed not hers
showed a significant reduced production of |IFN ganm,
MCP-1, IL-10 and IL-6. These results 23 indicate that
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LGG exposed nothers contained 10 significant
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i ceeﬁémedvrﬁube frefrﬁﬂa{eﬁ%dl Y GEXBevREd %tl’Pe%:‘c& ?P. 85) In

addi ti ? i cel lul ar conposition of BAL
shoREAMgaR|Ydpwves Rumhers etigukocyiesrs cogtp@rwbm@VA@ensmzed

gr amideP®st \Qéreﬁtﬁ'eﬁmalﬁy S$olEs f&p@@@ﬁ«% 69)<th Qgt? itih) ?ﬁr—? as
tes only showed a tendency towards

nu%&ﬁ@ 0991%?%!% PEBAL firigs gbayeds ﬁ@n@me@actlon of

i || godinesHtfe grbnfml@éyfle%?és \%ll QQﬁ'IaB@pﬁbgésQ%o 05? whereas

suppl enentation on the devel ognrent of ergic

photYBIRNREYtES paly shewed adendengy lownénwnb%r@t of
postnatal LGG exposure OrExtaE%léj%el opnment of an

al | gr hﬁ?&? pelater e, female BALB/c m ce
r ec@ogégl exapple tastratepihs effgrt of@opatal WEGreeks
( dasfuﬂﬂémerﬁhtléi%’n thé o%l\)é'logl%entt éf%nrﬂllﬁl%xc f!Sr%h%'t))b%qatteY‘ﬁ |fe

sen |t|2|n ections o K proteins.
s5asg the, ek of el Lis Sxanshre &pfleidevslopment o
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fun aSSI v ut aneous ana hyl axi s test
(H O PERSRling doTi abke (v 145, OF daal ahd 2begancs
af treceivedtwe Sersiteinganeétidhs o?Bdw's milk proteins. On day 49 and
56, production of cow's milk specific antibodies (Fig. 8) and imrnunological
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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of an allergen specific antibody response as indicated
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al | ergen-specific IgE anti bodi es was associated 30
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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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not intended to limt the invention so further
described in such appended clains. Therefore, the
spirit and scope of the appended cl ainms should not 25
be limted to the description of the preferred
versigqs CSEE?iEEd therein. 25 WHAT IS CLAIMED IS 1.

~Us | IBanuf acture of a conposition for
preventing the devel opnment of respiratory allergies
in a subject wherein the conpositionis to be 5

adm nijst er edelyre s #l the rAASUfBEtURS 6f & 8bmpbyitibe fdrgeventing the
subj ect prior to allergi sensitization of

h e
e e Sk Sommenton o
5 esé’drhﬁﬁé?%ﬁég]?ﬁrgﬁ%tgpgéré@lpﬁPo&ﬁb@éﬂ? eSltHe U PrioF RiRlergic

consisting [ nitrs, asthma and sinusitis.
3. skEmsitizationof thed$ulgeato claim 1, wherein the

adm ni r atd f . C i 14 . : . | .
Sensi t1%ac 158 B acpRRRpCARE T Wb AR L Eehi g AEies are
t heselecte doim thengroyp aopsistingof allesginehinigs, agthmatasidrsinusitis.

© subj ect tnatally, b i suDi
90 <ty S0 BB BRI, (GBI st v

10 ongEAGpddieh phoradmlielgid ssrestizagion tof tees Ubjedt cotripeises ingestion of the
LRI AT ——-—

t hereB@RNAL AUbRE Ni stration of the conposition prior
to allergic sensitization of the subject conprijses

i ncor pot-at Tha use ackerdinghigadaim bwherrin thecorppagition is administered
f°r| fSBQ BRiCH i ' tHesubject.

subj eé@?tg@gt(ﬁ'ﬁgs‘é&se g @%’? i%‘%ﬁ‘%ggﬁﬁ'&rﬁ Z{mb\t\,hergé‘iJ r{ect:_h.e ]
1post nat@l Ateiuse sccardingtoafiained, whereindhp postriatal administration of

' f | . . T '
¢ o e Roestandirior F Bherdisherhipaidneriie sUbfecf Eambld®
t hen6spBARiIchi 6The etvhposition fnto aatinfastftmelarant ¢ansudption of the

The use according to claim4, wherein the postnatal
adrfPrnylerbyt thgsubiect -t he conposition continues for at

I east Jg yeqhe ude a cor-'dm@ R4, oiitbrem the pobmiatal kdministration of

td
wherein the anount of LGGin the conpositionis

2petthe somppsitionventiaueser akleashs s1aitsg/ day. 10. The
use accor dipgd k@ aEtstiMglto SUIRT £'vihdrBi tRIBBSInaBl abifinistiation of

t he
the composition continues for at least 6 months.

8. The use according to claim 4, wherein the postnatal administration of
the composition continues for at least 1 year.
25 9. The use according to claim 1, wherein the amount of LGG in the
composition is between about 1x10* and 1x10'"® cfu/l/kg/day.
10. The use according to claim 1, wherein the amount of LGG in the
composition is between about 1x1 0% and 1x10° cfu/l/kg/day.
11. The use according to claim 1, wherein the amount of LGG in the

30 composition is about 1x10® cfu/L/kg/day.
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conposition is between about 1x106 and 1x109

cfu/ Ukg/day. 11. The use according to claim1l1, wherein

the amount of LGG in the 30 conposition is about

1x108 cfu/ Ukg/day. 26 12. The use according to claim

1, wherein the conposition additionally conprises at

| east opg OFH%e&seoécﬁ;lB'r&ﬁé fo claitn 1] HRekHIHROERRSBIMDA &ditionally
-claim1, wherein the conposition additionally
conppinpasesat leeslsenapptbeppiobiadici c. 5 14. Use of LGG in

t he manykta 0 LikQn : At :
treat mont: offiSrerRERE g T phGleid 1R PR tonaly
and campviegs at least eneoprebioticwherei n t he conposition is

too be adni ni st prenat al | / (RY .
e sutlfeals Tt 5o Hiahifbctig ofh BIBDRARA fodiph Brevention or
subgreatmeritof allbgytsduceddnfiathmation irctheilund .dnd aineags m a subject
t he conposition prevents 10 jnfl tion,inh the air
{1 SuREE faeyarmebetion 340 beradmnistel R s te Y At Postidtally to the
aihr vabject pﬂﬁgg aflegiceasRiizBten 6f headibiict.on, or wi dens
t . .
ea \Q/gy The use according to claim 14, wherein the composition prevents
'10 inflammation in the airway tissues, reduces or prevents inflammation in the airway

lumen, decreases mucus production, or widens the airway.
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