WO 01/ 37865 PCT/ AUOCO 01414 " COVPOSI TI ONS AND METHODS FOR TREATMENT OF
ALLERG C DI SORDERS" TECHNI CAL FI ELD The invention relates to the field of

al l er gi ¢fj1ze@se prevention and/or treatnment, 5 and in g@avAvewiags to
probi otic bacteria which have the capacity to prevent and/or treat

al l ergi c di sease. BACKGROUND ART Al lergyji,s a clinical syndronme affecting
about one third of the population, manifest as rhinitis, asthma, eczema or

food hypersensjtivi ' ein
determ ni ng.t ne QYHdsTIOEASh MBS BN TREAAGRN B A badiGfes
atopy) is the genetically influencegyiRoyaspRsty to devel op an | gE anti body
response follow ng antigen exposure. Increasingly it is recognised that
the characteristics of the gut bacterial flora may drive |gE-pronoting

i mrunol ogi cal nechani sns possibly by affecting the cytokine bal ance
produced by CD4+ T | ynphocytes. NBEKKH%H@*bﬁ“EgJRhe 15 gut flora may

dulate the b ! f thi I ..and i ndeed dif{f i
foecal quanti ¢ atR B BRenar s syl SRR eisRRe st efien M war i ons o
chi I drenswhg,q idighfiRGlak B %Igﬁiioﬁicib?&%ﬁ@%%h@fav@ﬁief&aﬁacitﬁ é%%@nt%d%in%gt to

achieve a reduction int eve of IgE is desirab The literature that
exi st s descallepgs dishaseuse of yoghurt which contains certain 20 potentially

beneficial bacteria but the cont teria in yoghurt is
relatively low (usually 105 to %gkcgﬁﬂgﬁi@ﬂiﬁﬁgﬁd is largely unknown.
Further, many s ' | L1 - A

| ar ge nunbers O%H%thﬁzsrfagﬁ%al %@g@%%}ﬁ?@ﬁlgﬁ% hgtf %ﬁg#& ggtch%ég)?Pgla E?ﬂ%gﬂ%@%gpn
only dead baahgiiii® asthineleczand opfoodugbersatséivignthedgh targn tisad dhasgeamihy

uncontrol |l ed manner. There is no indication or suggestion of how such 25
product §0 ot TR daRmInEA A rite kissase thersndmbBYEAEn emoBings aEmyett s. | t

is an object of the,present .invent.i v | ior at_| east
one of 1 nesrexabany LIRENr PHERNT D, e BY S T8 BrRlost Mg Bl fine

al t er nat i veant;pVMARY UL IMdiBasiMVENTS fRbogilisddaBatinexneskeitiys be@p ghound t hat
certain bacterial species when introduced live 30 into the digestive

system i n shecfariel 8ata mayadnive g Etpaomoting insmpadpgigaliroechiemiame gossahlg by gE
ant i body.  ang Lhus, Brexent, 800 ot Lherby B o) b3R8 SoFHARST or hE°
15 gut flora may modulate the balance of this T cell response, and indeed differences in
faecal quantitative bacteriology have been described within populations of children who
differ in their incidence of asthma. A means by which to achieve a reduction in the level
of IgE 1s desirable.
The literature that exists describes the use of yoghurt which contains certain
20 potentially beneficial bacteria but the content of such bacteria in yoghurt is relatively
low (usually 10° to 107 organisms) and is largely unknown. Further, many studies show
that commercially produced yoghurts contain large numbers of other, not necessarily
beneficial bacteria, and often only dead bacteria. Such food products are consumed in an
ad hoc and uncontrolled manner. There is no indication or suggestion of how such
25  products, or how much. should be consumed to achieve beneficial effects.
It is an object of the present invention to overcome or ameliorate at least one of
the disadvantages of the prior art, or to provide a useful alternative.
SUMMARY OF THE INVENTION
It has unexpectedly been found that certain bacterial species when introduced live
30 into the digestive system in sufficient quantity have the capacity to downregulate IgE

antibody. and thus prevent and/or treat allergic disease. Further. the timing of



-2 admnistration of the bacteria in relation to antigen/allergen exposure
may al so be of significance in certain circunstances. According to a first
aspect. Wwbeipfgsent invention provides a nmethod of | oweripeg/adwgieidigvel s by
adm nistration of a therapeutically effective anount of |ive probiotic 5
bacteria, or a live probiotic bacteria-containing conposition, to a subject
in need thereof. According to a second aspect there is provided a nethod

of prophylactic .or .therapeutic.treatnment of allerqgy by adnministrati.on to a
oubleot " eqapTrgraisbit I POGH b ORGP apee PlerrSP P ul ol e o1
l'ive probiotg&ihasten @rta@lciRuinstfcdd Obi otic bacteria- containing
conposition.. 10 Preferably, the probiotic bacteria is, or the probiotic

bact eri a- cont ai mMaegrdimDivpolsist dspecti the praters. inveatibo pawiiddswsnethdb sf lopreehier abl vy,
the Lactobaci]lus is Lactobacillus acidophilus and/ or Lactobacill us casei.
Prof 61 bl y. IPGEES BoBATE HO1d By2PuicRiy e R AUOU Gy S ahiPes gen. or
as &  CONSCAUERAE Bl AR pldi6h ObfeidlaSQnifling LomPE&HET AL Yuojtfitn REARKGELE

bacteria, or a probiotic bacteria-contalnihg conposition,  Is adm nistered
at the tinme of exposiigetotascasndadsbent gleme orprevided b yhethverafakdpdiylactio of he
context of the present invention the term ",exPosur e" wth reference to an
antigen or dhgrapcydn tepEregtelalisanupatdraRisgationtos bl et raagring sk freatment a

day-to-day cont %Eicalwl diftcAle Llﬂgﬁﬁtoif(ﬁg%BQﬂbFogf%goag{eﬁg,u&tasﬁ\%%ggl})i fic ‘:)éciﬁ,grl or

seasonal exposure oOr ‘re-exposure to rgens such as en or - ot her

ai r-borne alcbgtagemscafipditionont act wi th skin and other body surfaces which
may involve contact with synthetic materials or natural substances. |In

t hese ci ttunst akeesrablie thsrraphioti¢ badseria i8rqrahgprobintis betterionenteigingi ni ng such
bacteria are pref.erab adm ni,stered.,at the tine, of exposuyre to the

ant1 gens al | SPBBRIGH SRoTeRy e Prdr Qi afts b abIToRS LogkBadi Eisor

re- exposur e ft0,3Ltan08N8spHilg ahd/6RLIREBaciiBisREGS er ably 25 comrenced at the
begi nni ng of the season or shortly thereafter. However, the term
“"exposure" wherrefsetilywghhisrlewencd o tlovaed iegenimlucet gem alager arcdsiades

artificial exposure gr a]im' ni tr@%i on such as for exanple the injection of
anti gen/ al | EPPEAUTIC G 8RASTBICSAIN TR procedures or under-tongue

admi ni strati on f.@nh fHé’ 61968t terld) of DERBi R HRLIEL BB ihind Qfnpasit;
antigen/al |l ergen ?s pnyg er‘g@%ly 1co- a%na?gf S erle C(co- pr esent é%% w%qﬁlqoﬁl'e
probi oti c 3Qs hésingstdrad arthatimeny espdsutenoaantiaigoh ngsidigytheHaer er , probi oti c
bacteria may al so be adm nistered shortly after adm njistration of the
anti gen/ al | er gedd thaGOOEKBYRES P ARXS0Yi07 Bhpderm exposure” with Teference to an

antigen or allergen includes natural exposure such as for example day-to-day contact
with or ingestion of food products and the like, or seasonal exposure or re-exposure to

20  allergens such as pollen or other air-borne allergens or by contact with skin and other
body surfaces which may involve contact with synthetic materials or natural substances.
In these circumstances the probiotic bacteria or compositions containing such bacteria
are preferably administered at the time of exposure to the antigen/allergen or shortly
thereafter. In seasonal exposure or re-exposure to allergens, the treatment is preferably

25 commenced at the beginning of the season or shortly thereafter. However, the term
“exposure” when used with reference to antigen/allergen also includes artificial exposure
or administration such as for example the injection of antigen/allergen in desensitisation
procedures or under-tongue administration of antigen/allergen. In these circumstances
the antigen/allergen is preferably co-administered (co-presented) with the probiotic

30 bacteria or a composition containing them. However, probiotic bacteria may also be

administered shortly after administration of the antigen/allergen.



- J Preferably, the subject in need thereof is selected fromthe group
consisting of high risk infants; those subjected to high risk occupational

exposur eyb@1/3g6€er gens; those exposed to high risk aller gersuobbpge having
recogni sed allergy to specific allergens; and those prone to anaphyl axis.

Preferably, the high risk infants are chi{dren of parents who 5 both have
allergic disease. Preferably, those subject to high risk occupation

exposure to allgrge re selected, from.t he consi sting of. al um ni um
smel ter wor ker s,ﬁefg%gﬁfm}eksglr%_e?t s, {élgfe_r& gﬁgggfgigoﬁk&ﬁs%ro%ﬁ&?ﬁgg%omﬁi ng
with | at ex- GRRGaAisNBosdRbREIcaS higﬂ%@ﬁ%&lgaﬁoﬂilQyﬁ‘&ur%eafll‘érrg%%;%hostehose
exposed to high risk all eraens are expose to bee venom Preferably,

exposur e t o ehpered td Bighaisk eflepgnass; thosphaang mcagnissdudsgyeto sheafiPabdreermbhyd i n
t hose havi ng, recogni sed al | ergi.c di sease .t.o specific allergens, the
specific alqil‘?egleé’é tﬁlaﬁapgﬁyk%‘égntp r?fgra?’ﬁ'eaﬁr}ﬁgkbﬂ% @lﬁarg%aﬁﬁhﬁdr%é’ pargpts V‘_’ho

| at ex- cont ainj tak; I (o1 : t he
7] amor o BURTRLEE) A P LAIIP o ik RS, SRS LEARGNNL L B,

drug sensi t ialletgersare Beledted &biythe promp goodistoigi of ahadibami amelterprakées) i C

bact eri a- cont ai ni ng conposi trj;aon isin 15 tablet or capsule form However,
it will be CTREWOESTY KRgBicAkiprPBEWPIkeIshandihpse warking with kgheeniaipingact er i a
may be pres i e rit ot he i ct.
pr et or apl . (el SRRty RUCE PRIt @ n B R Bt BRI, e RPEH .

is at | easto bél@nbhvePrbf2eibey, ieaposiy © hpgtefiek Alkgent hep-acmerat «xad6uBi stered is
fromabout 1010 to 20 about 1012 |ive bacteria. The required dosage anount
wi |l var 0 adedfedbhgin Goscavansseeanysed fllenge ¢ipdase i wecifio atlengenm thetdpecifiat ur e
of the allergic conditi or][,ing%e of flhne su(ﬂ'ﬂﬁct anF ot her .standard. clinical
par amet ers. THEE BEPERETeP SRR 55254 LS G Y FaC RGPS TAleF IS easi | y
assessed by prdtessiys ki thb&dorbfe to@iaphflaxi Ihd Mg RP tRHNAGE feshbnsk $s RE&k er red
that the probiotic bacteria or a conposition containing them be

adni ni st er edndaiomatioAcadifdddgnd drug s¢rsitivitieaspect t he present invention

provi des the use q ive prohiotjc bacteria.for the manufacture of a.
medi canent for %6%%@13%316 ! %{’%C.terﬁfﬁfc?ff?ﬁlﬁtéc basteslarOuiHHNG SHBBPSI RIS in

et LR o e, vl Lvp e s ORIt
aspect, the pprtesteniacianidendty mnprpseavinde®od somthadhak a yiodRunt bf ythegdarybact eri al
speci es Cap%%d%ct(.)f | owering IgE levels in a mammal i ncl udi ng:
Preferably the amount of probiotic bacteria administered to a human subject is at
least 10" live bacteria. More preferably the amount administered is from about 10'° to
20 about 10" live bacteria.
The required dosage amount will vary according to the severity of the allergic
condition, the nature of the allergic condition, age of the subject and other standard
clinical parameters. These parameters as well as the required dosage can be easily
assessed by those skilled in the art.
25 In human subjects it is preferred that the probiotic bacteria or a composition
containing them be administered daily.
According to a third aspect the present invention provides the use of live probiotic
bacteria for the manufacture of a medicament for lowering IgE levels.
According to a fourth aspect the present invention provides use of live probiotic
30 bacteria for the manufacture of a medicament for treating allergy.

According to a fourth aspect, the present invention provides a method of

identifying a bacterial species capable of lowering IgE levels in a mammal including:



WO 01/ 37865 PCT/ AUOCO 01414 -4 a) admi nistration of the bacterial species
to a mammal ; b) adm nistration of an allergen (antigen) to the manmal ; and
c) deternphppiigen of the I gE antibody |evel in the mamal patia@nobiseat ment
with the bacterial species and conparison with a control mamralian which a
bacterial species 5 was not adm ni stered,4 wherein steps (a) and (b) can be
performed consecutively in any order or sinultaneously. Preferably, the

bacterial species js a Lactobacil|us species and nost preferably it is
Lact obaci | I us at %%ﬂﬁﬁpﬁgmb?ﬁﬁﬁb?%ﬂﬁgFﬁ?&?t%é?@Pyn¥® The ani mal nodel for
i dentifying usefplain@habh 6f Healesd damiRhPIARL nafBkaSaise of the nouse.
However ot her animal nodels may be devel oped on the sane principle as

di scl osed her ei n) ddterntitegioanif nhed [ghmaebodyhlevdao thermahmapaitdr ek ainsenp wathehabl y
adm nistered orally however it may also gi adm ni stered intraperitoneally
and ot her mB¥HEIal RBRHCSHIECEMARTISPN Wikka 4enta Stasmatianspiel & §agienal grscisst er ed

in an amgunt, éﬂ@fﬁ@t 11 bacteria, and nore preferably, in an amunt of
0.6 to 1.0 xa§%%0 éctg%%%. Preferably, 1 to 20 oral doses are

adm ni st ered privbereiostggnanirst (batamoire wifoihed asisegeaiveBnd anpstdepoef erably 4
to 8 oral doses are admnistered prior to adm nistration of the antigen.
Preferably,ﬂﬁﬁ%@ﬁ@%@bﬁtion of the oral doses is at 1 to 5 day intervals

and, nost prefepa i 2rval s, Preferably, 20 administration is
over a1 to 5 ventrtys Pl BT atar BTG AS Pities e BELAREEN 48 o
The pref err edeadiBaAdpRiges Maeshacut Bgseani mal nodel is egg al bumin
(OVA) however it will be clear to those skilled in the art that other

ant i genslocan beThsedmasmodtl fer wenisfying ushivd prabaaic whteuih ¢refbrablybeakes gst od.

Preferably, .the antigen is adm nister at 25 a dose of 4 to 10 g, and nost
ot of or abi .t b8y et aradty Aoy Aoedered st s imelefog

i ntraperitopggabld hdkigf erably, the bacterial species is admnistered at the
same time or 1 day after administration of the antigen/allergen. However,

in certain enbbdihereninsl hivelehtht ibganrid|sberiesan poderable addnmistestdenrdty ladweakr t he

bacterial species and jn  such circunstances the antigen/allergen is
admi ni st er el YA BRAGIRISIELSH RIRRGTIIORE lzéniamehmg@%t%rleﬁ pmfer&gkyoth@ or al

doses ofsbagt el spdfRsQdARLRERerEFH AU R 32 £0° to 10" bacteria, and more

preferably, in an amount of 0.6 to 1.0 x 10" bacteria. Preferably, 1 to 20 oral doses are
administered prior to administration of the antigen and most preferably 4 to 8 oral doses
are administered prior to administration of the antigen. Preferably, administration of the
oral doses is at 1 to 5 day intervals and, most preferably, at 2 day intervals. Preferably,

20 administration is over a 1 to 3 week period and, most preferably, over a 1 to 2 week
period.

The preferred antigen/allergen used in the animal model is egg albumin (OVA)
however it will be clear to those skilled in the art that other antigens can be used as
allergens in this model should that be required. Preferably, the antigen is administered at

25 adose of 4 to 10 pg. and most preferably, at a dose of 8 pg. Preferably, the antigen is
administered intraperitoneally. Preferably, the bacterial species is administered at the
same time or 1 day after administration of the antigen/allergen. However, in certain
embodiments the antigen/allergen can be administered after the bacterial species and in
such circumstances the antigen/allergen is administered preferably 1 day after the

30 administration of 4 to 8 oral doses of bacteria.



-5 Preferably, adm nistration of the bacteria species is continued after
adm nistration of the antigen. Mst preferably, approximtely 8 oral doses
of bact ewiopi86gsadm ni stered. Preferably, the bacteria aca/eowioniat ered at
2 day intervals. Preferably, the IgE antibody is obtained fromserum
Preferably, the serumis 5 collected apprexi mately 14 days after

adm nistration of the antigen. Mst preferably, the |gE antibody level is

det erm ned usi NGp reﬁ):i'\é E&gﬁ??tg%l n %?Y}%Vt%rcterita qgecﬁés(slolls lﬁgrgin%g% %ﬁ%faga%g?i\é\%%nlio

recogni se that other y assays nay' a e use y, the

al | ergi ¢ di sgab€antizeseMit pEfdraM dpPeox@hodly CoMsicks BobRierashd iBnini#&2E€N,
hayfever and food allergy. 10 According to a fifth aspect, the present

i nventi on priefedady.dhbbasctesiaiant adspiagstered af Héantinfereads-by t he net hod of the

fourth aspect. cording to-a sixth aspect,.the present invention provides
a conposi tion ﬁ%&fé 2 eaﬁggaaé’?lk?(ﬁyalls Oijgaé%eidefgmﬂé%‘%%ﬁ% ef%”lX’E © OUPtH
aspect. Prefgplky apft6xicmmaesh thRhties alMidifibRomRfand &@Qﬁmktepr%raﬁoghlﬂ?é or
simlar 15 forrul ati on however it may al so be in the %orn1of a foo
product . AcclgEdinngodylerelsedaernhnabypearg art ReISA asaypr Hovded, the phidledadduassec al
conposi tion jnpludlnq an efi ti%% amount of li e bacterial species
accordi ng t oVt Hecessiiethrt o8isE L4t antibodu apRays WY jlsq Y5RSshaceut i cal 1y

acceptabl e carr iﬁEferd%W,W@@%g%Eﬂsﬁis@tis %e&é@fr@}q% %rgﬁg@&?sﬁsgﬁ%%ftaaﬁma

bacterial species Is L. aci 20 Accordi ng n el h aspect there
i S provided exzémi nagdfcotr asdessalitggef fi cacy of treatnment with |ive
probiotic bacteria or with_a conposition having live probiotic bacteria,

i ncl udi ng®t he st§erdRe & HEHR atnerly theraeseatdyeniongupyides a/bacterishsrAcEBUI | n

subcl ass inigmﬁﬁﬂﬁhggﬁgégpggggygﬁﬁﬁﬁﬁgégggﬁncenent of treatnent, 25 b

measuring th evel n lin subclass in a sanple

obtained after geurEAERMEAkhekpdck.aRé PRENt EnveaNTBRpioREIct ARoMBYaLisn Of
sal ivary i nmmnogl obulin subclass in a) and b), wherein the change in

i munogl obulinglugingeltastsriklepedied arcprighaiatthy uoth agpdcect i ve treat ment.
preferably the |mngg BbuLLn SHCLaSR 8ol 97, LS B0 L be
advant aggoushymiagsh hdMRB1L{ 3862 WA Rt 4o0d Broduct.

According to a seventh aspect there is provided a pharmaceutical composition
including an effective amount of live bacterial species according to the fourth aspect,
together with a pharmaceutically acceptable carrier, adjuvant, solvent or excipient.

Preferably the bacterial species is L. acidophilus.

20 According to an eighth aspect there is provided a method of assessing efficacy of
treatment with live probiotic bacteria or with a composition having live probiotic
bacteria, including the steps of:

a measuring the level of salivary immunoglobulin subclass in a sample obtained
before commencement of treatment,

25 b measuring the level of salivary immunoglobulin subclass in a sample obtained
after commencement of treatment
c comparing the levels of salivary immunoglobulin subclass in a) and b), wherein the
change in immunoglobulin subclass level is indicative of effective treatment.

Preferably the immunoglobulin subclass is [gG1 or IgG2 and it will be understood

30 that equivalent subclasses in various species can also be advantageously used.



According to a ninth aspect there is provided a nethod of assessing
efficacy of treatnent with [ive probiotic bacteria or wwth a conposition
havi ng hjygypRePiotic bacteria, including the steps of:parmessoming the

| evel of IL-4 or IFN-y in a sanple obtained before commencenent 5 of
treatnment, b nmeasuring the level of IL-4@r IFN-y in a sanple obtained
after comencenent of treatnment ¢ conparing the levels of IL-4 or IFN-y in
a) and b), wherein the cha i ndi cati ve .of
effective treat %ﬁ?rdl%o Iatmwl IanelSle%hSTe lipr%b%g\?épetgﬂ(g?f WRY KRS %a%aﬁ' Ski ne

mar ker for tRembnt wath mlag\l ic BREPADS &ithid donR s%idh hatihe 1ive pRiRGR of | FN-y
or IL-4. BRI EF DESCRI PTI OF DRAW NGS Fi gure 1: Suppression of IgE

anti body rebpoese inquding thefseapspfobi oti c bacteria. Figure 2: Suppression of

| gE response to OVA b cid fore/ af ergen
sens! 41 Sat 1 an. FrEEE b G hetianeyY i S weaighPHor GETPESBIge | o

OVA by L.. aeldg h us Figure 4. Suppression of IgE response to OVA by live
and kil l ed L aci dophilus Figure 5: Suppression of |IgE response to OVA, and
cyt oki ne andé | g@eantringablylev2fdLBCoAFN-Y mspansds olityinkd aftérdopithdri¢sment of
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT A preferred enbodi nent of the

i nventi on WUEFTKSH be descri bed by way of exanple only. A nouse ani mal

model | uas, dgvel opstl G0 1GRRRY S AIPKLTLGTLOR. A RIPRE LG 851 bAGt or T2

capabl e of omnreg response to an’an

Typically tjneyasvdrad muis:@@vd @feafee@v@@ea&mﬁ exanpl e CS?BL/ 6) . The ani nal s
are fed the candidate bacterial species (alive, dose 108-10", frequency

every 1-B days, [tfwil bp@eewélewyer thay anrzém\&pmtomwmrégéou@eéfrlntlcmhtlnfeﬁln% t he
ani mal s arefedtheli)Pa rtl)a at, th ﬁms rpg the antigen was being
i ntroduced &TPEHEMY ?’el%\f‘}@?cecf e&%rrﬁ[r the fol l owing day. 30 Mce
wer e inmuni sed intraperit om@mmfstrmmomﬂﬂmml e oval bumn) at an
appropriate dose (eg 4-10g, preferably 8g), with specific and total IgE
neasur ed i nFigaeum (e§uppressich ddyE aafibety responst siahicodyd prohiotiebheteria.exanpl es
feeding wt h t est bact eria WO flll %7865 PCT/ A 01414
Figure 2: Suppression of Igk response to OVA by L acidophilus before/after
15 allergen sensitisation
Figure 3: Dose dependency of suppression of IgE response to OVA by L.
acidophilus
Figure 4: Suppression of IgE response to OVA by live and killed L acidophilus
Figure 5: Suppression of IgE response to OV A, and cytokine and IgG antibody
20  subclass response, by L acidophilus
DESCRIPTION OF THE PREFERRED EMBODIMENT
A preferred embodiment of the invention will now be described by way of

example only.

A mouse animal model was developed which enabled identification of probiotic

[R0]
W

bacteria capable of downregulating the IgE response to an antigen/allergen. Typically
the animal used is a mouse (for example C57BL/6). The animals are fed the candidate
bacterial species (alive, dose 10°-10"", frequency every 1-5 days, for 1-3 weeks). In
certain advantageous embodiments the animals are fed the bacteria at the same time as
the antigen was being introduced or shortly thereafter, for example the following day.
30  Mice were immunised intraperitoneally with antigen (for example ovalbumin) at an
appropriate dose (eg 4-10ng, preferably 8ug), with specific and total [gE measured in

serum (eg. at 14 days after immunisation). In certain examples feeding with test bacteria



-7 continues throughout the experinent (see exanples). In other exanples
conparisons are nmade with killed organi sns and dose-response is esti mated.

In yet GyHgismganpl es the timng of adm nistration of ppepia@idsiddacteri a
inrelation to antigen/allergen challenge is exam ned. The exanpl es

dermonstrate: 5 (i) that frequent dosage wyth |live probiotic bacteria at an
appropriate does can reduce the IgE response to antigen/allergen. (ii)

that not all probiotic bacteria have the sane capagity to reduce the |IgE
 esponse - CABETER DRLHONT TS BTl (F 6X8BP Bt TR ARKT BATEP B-RTRROR e

human use i rﬂnad@%ﬁﬂl@ﬂ@&‘érg@ﬁisﬂ@%M@Héé-e%sﬁ)fns@islegﬁrﬂ:h&d.d:h?ﬁ%%@ner},Qan(q%lhge %h]egE

Lact obaci |l lus acidophilus is particularly effective 1 n blunting

response t o timougbf aiinggmsgon ¢ ppbiohabacerdd inadiuiion st amigenallakeit biealleagd gri al
species affects the_systenmc IgE antibody response (follow ng injected
antigen) an@*tRUSIHY BémpresyamMeBstde subj ects who have anaphyl axis (eg

i nsect enyvenonati eld IRARVINY . - rohjotic
bact eri anééan do ' ﬂg%tuﬁggﬁtﬁ%%%;\gl uw?%%%{bzllcfb(%(\g&%%%%e)rﬁﬁpégoﬁgl\%e r?leg?ésr% ration
or exposur e ré¢ducarte IgErespohtus agogdn/allegees. or al i ngestion of appropriate
doses of live bacteria selected by this nethod may be of value in the
ongoi ng managefiehthapotal] mppjiodc Bagerislave thq samedieprdiettp agdusa thsfIgEi ve
probiotic bacteria js particularly effective 20, (vii) .cq-adm nistration of
bt obi ot ¢ bocvarica iy RemsEt iR bR o)t mdgaleaerta R of

probi otic b@@d{n@%gﬁelﬁIapﬁltek,ymg;nt(ﬁrrang@% &ddsgen/ al | ergen challenge is
particularly effective (viii) to be effective doses of probiotic bacteria

in exces® of thosie fabdcillns acdoplehss iiopraticflabdefeative esblanengidwdgEy required
25 The bacteri al sgeci Efs i.dentified by the nethod are useful (1) for the
prevention &FPEPIeP GPEC'@PEEASe (a) in high risk infants (eg those with both

parents w th al [ €5 g okadihilRARE TR Beted) ¢ ciE,QL; edid ﬁllé ﬁg&%{&a{ Eon
r enfcal f

exposure (eg alum niumsnelter workers, wood ers, c ctory
wor ker s and ahtiosly respoksan@olving Jfedted enticeondral thusugayrbt ef vallic iressipecisabiioy
gl oves) (c) follow ng parenteral exposure to high risk allergens, eg bee
venom WO 01/ 8vsampbdaxia(gsaneecs ¢avenomation, and food and drug sensitivities).

13 (v) probiotic bacteria can downregulate IgE production following antigen
administration or exposure to antigen - thus continuous oral ingestion of appropriate
doses of live bacteria selected by this method may be of value in the ongoing
management of allergic disease.

(vi) administration of live probiotic bacteria 1s particularly effective

20 (vii) co-administration of probiotic bacteria with the antigen/allergen, or
administration of probiotic bacteria shortly after the antigen/allergen challenge is
particularly effective

(viii) to be effective doses of probiotic bacteria in excess of those found in
conventional food sources are usually required

25 The bacterial species identified by the method are useful
(1) for the prevention of allergic disease

(a) in high risk infants (eg those with both parents with allergy)
(b) in those subjected to high risk occupation exposure (eg aluminium smelter
workers, woodworkers, chemical factory workers and those working with

30 latex-containing material. especially gloves)

(c) following parenteral exposure to high risk allergens, eg bee venom



-8 (d) in subjects having recognised allergy to specific allergens (eg
pre-pollen season, foods, latex, etc) (2) for the suppression of
establlwlgﬂllﬁ kdser gi ¢ di sease such as asthm, eczens, hayﬁ@mmoo/(ﬁm f ood

al I ergy he probiotic bacteria can be fornulated into various
conpositions and preferably the conpositions are pharnmaceuti cal
conpositions in the formof capsules, tablets, powders and the |Iike. Such

formul ati ons ca .epayed by kno ans, usi pharnaceutical |y
acceptabl e car r@érlg S‘ﬂ@?‘g? é?vé‘?ﬁ co %gaé’ﬁe @YdP S%?fjltré}i/%u?ﬁ%ensg‘?ﬁcﬂemo Rdures
and ingredignts ﬁ{ogs\qlgge;{ g&%ow and anply described in standard texts and
manual s, for 1 0 exanple "Remi ngton: The Science and Practice of Pharnacy",
1995, Mack @ultbi thbisogpreSmn EastablishePAll&8R4RseatdSAch wh hsthmi Seczeraaripgfeated
herein by reference. The probiotic bacteria nay also be fornulated into

f ood producans Byd egeisual wel |  known neans. The invention will now be

ExawPLES: Buanpl B hootatd G ORISR @ B0 ool BobL SR RREHES g

oral adnmi ”t'hétcélﬁbbQ(br@faré-ﬁl%@lba@ltlbéllt%mpaﬁﬁbﬂ1|n&hé faet sleapddidsitbied, dophi | us
or Lactobacillus caselg were grown in MRS 20 agar petri dishes (3.8%wyv,

Oxoi d, Basiprysteskand tiuklike. Fhephdgrmygpteorisisen bepregpaied byknooR mm wWing in a
hum d at nosphere a 8 hour re harv d washed tw ce

i bhosphat BRGUReG e DG PRaS s P Tiono 6L S NUEI oot Roen s
bacteri a pezfnd%,%/\AﬂleE@%re Wl khdw faﬁd‘%ﬁly%yr%ea@n %Edami @@(t&(ﬁﬂl‘ rHEAuaﬁeﬁﬁ?ur ce

Centre, Perth Australia) 25 weré fed with or 8 oral doses of
0. 6-1. 0 1x 1&hbhple ‘BRxindoplon] Tise Seierce@ad €raciipe 6f Ehamlna@B’Sl%ﬁr MPBE Palbbistengi ven

{ ntrapor ?8<2ééﬁqsg¢nmﬁ%93‘%tﬁzﬂv§r§cﬁ B B AiCO VAT By FECORRS 'sl‘g?r;t Aldri ch
St Loius, Mss ]Aﬁqlg% ehal I
Laborat ori es, Om(frper?/Mgp%Jls)?dg% als@t)é‘? lrﬁ_w%&%%%@ldg’? t B a %X\Kel{eh

| muni sed alﬂﬁlmﬁﬂﬂézrr@l m ce vvere then placed on a feeding regime consisting
of 8 oral doses of 0.6-1.0 x 1010 bacteria in PBS or. PBS al one given two
days apart. The invention will now be described more particularly with reference to non-

15 limiting examples.

EXAMPLES

Example 1:  Suppression of IgE antibody response to OVA following oral

administration of Lactobacillus.

Bacteria (Lactobacillus acidophilus or Lactobacillus casei) were grown in MRS
20  agar petri dishes (3.8% w/v, Oxoid, Basingstoke, UK). Plates were incubated in 5% CO,
and air in a humid atmosphere at 37°C for 48 hours.
Bacteria were harvested, washed twice in phosphate buffered saline (PBS) and
then resuspended to 3-5 x 10"’ bacteria per mL in PBS.
Thirty female C57/B16 SPF mice (Animal Resource Centre, Perth, WA, Australia)
25 were fed with 4 or 8 oral doses of 0.6-1.0 x 10" L acidophilus or L casei in 0.2 mL PBS
or PBS alone given two days apart.
One day after the last oral dose, mice were injected intraperitoneally with 7 pg of egg
albumin (ovalbumin, OV A, Sigma-Aldrich, St Loius, Missouri, USA) and 4 mg
aluminium hydroxide (Amphojel, Whitehall Laboratories, Sydney, Australia) in 0.2 mL
30 PBS or with PBS alone.
Immunised and control mice were then placed on a feeding regime consisting of 8

oral doses of 0.6-1.0 x 10" bacteria in PBS or PBS alone given two days apart.



WO 01/ 37865 PCT/ AUCO 01414 -9 M ce were bled by the saphenous vein 2 days

after the last dose and the serum collected for IgE anti body determ nation
usi ng ary&kiPRefssay. The results are shown in Figure 1. pSupmoeesmson of |gE
anti body response to OVA was observed in mce given oral doses of L

aci dophi lus and L casei conpared with 5 ignunised nmice given PBS. This

| evel of suppression was statistically significant when L acidophilus was

used. Exanple 2: Suppression of |IgE response to OVA by aci dophi lus after
allergen sensi Ng&%ﬁ?@é Féll%saﬁg%‘?é’% @%%&Sfﬁi@%%&%&ﬁﬁ%@Cﬁwore or
24 hrs af telehelisd idrSat hfiibodt Uerinthalof uGHELRUTIGAGRYG) [N al um per mouse.
Control mce were sha faed wth nornmal safine. I'n eath group, a total of
10 feeds was adriheissidrsed thefvarie Figiey | WSnpgpreassaasdet ahdbodyaeglonisofo OVA

OVA-specific IgE anti body and total IgE in serum L acidophilus was nore
ef fective i fwaschiiseived By BiFeEbrencBaldnsesiidt eie) iyt andhk ceseqporpparekptiBure t o

cupoecar o P AT LELERFES B ST RO SR 401

2 ). Data arpqigahitis Sabusdd. om 5-10 mice. *, p < 0.05 conpared with control
values fromsaline-fed sensitised mce. Baseline variation reflects

di fferent expempled: s Supprassiadiof [dhresponss imQVA By L Soidnpkissi after aflenogf
response to OVA.by. L. acidophilus is dose- dependent 20 M ce were fed
orally vvith_—i@i—a{r’&s 1us % or 1010 L acidophilus before they were sensitised 24
hrs later wth OW/B1AhDWSORINI@ MiG8 LS RRATLE 84 nRBPer Facisaase was
adm ni stered 10 tinmes every 2 days for 21 days. One week follow ng the
final dose, wisles wmndvgBuamd(Q@VA) spaomfpec mogke. divnirobolycewesre sivea sadredh A
dose- dependent suppressiqon of IgE an A-specific. | gE anti body was noted
with a stat i@trmalaqaﬂpe-és eag PFP»@%HF‘?@g %%Oéﬁdww P Pethdpicdhrveire 3) .

Data are ne + ] ¢ ¥ 2 i o yal ues
fromsali ne?a?see Ses%gﬂwﬁslfe':V |91YS§‘ eocl;%n\lf%g.ﬁ ecgl(% Ilggépaé]lﬁgtg ?}8%{%@:%% %h%?’e@?@%’%lé{u\éat es
t he requi r enestmberefRctiasi€ admidifered ange-adpiinidepsd) xi hatigdeyo fEAPSsOtolOVA | i ve
L aci dophilus each day to effectively downregul ate | gE anti body-nedi at ed

al | ergi c_di ghaswhenmpdisinisterebpdorde plpiegn prpasiicessshofntyehe smpesssiosfof 30 1ive
Lact obaci| | IC[)S I(S%P%lglﬁq%%gﬁ 5 %/%51_8?'t%]}llglﬁqgsrp%glye%.e(\ﬁiév}e% flﬂattae arllrteln){ea%\l_kaé]lllg[bl €

food prdduc per-rservi'n
from 5-10 mice. *, p < 0.05 compared with control values from saline-fed sensitised

mice. Baseline variation reflects different experiments and conditions )

Example 3:  Suppression of IgE response to OVA by L. acidophilus is dose-

dependent
20 Mice were fed orally with 10%, 10° or 10'° L acidophilus before they were

sensitised 24 hrs later with OVA in alum. Control mice were sham fed PBS. Each dose
was administered 10 times every 2 days for 21 days. One week following the final dose,
serum IgE and OV A-specific IgE antibody were measured. A dose-dependent
suppression of IgE and OV A-specific IgE antibody was noted with a statistically
25  significant effect with 10"’ bacteria (Figure 3). Data are mean + SEM from 10 mice. *, p
< 0.05 compared with control values from saline-fed sensitised mice.
Extrapolation to human subjects indicates the requirement for a dose in the range
of approximately 10" to10" live L acidophilus each day to effectively downregulate
IgE antibody-mediated allergic disease. This is considerably in excess of the numbers of
30 live Lactobacilli which can be practically introduced via currently available food

products (often about 10°- 107 per serving).



WO 01/ 37865 PCT/ AUCO 01414 - 10 Exanpl e 4: Suppression of |IgE response to
OVA is dependent on live culture of L acidophilus Mce were fed live or
formal i gudaild88 1010 L acidophilus and then sensitised wdéhavbdbdas per
standard pr ot ocol described in Exanple 3. Figure 4 shows that live bacteria
S were nore effective in suppressi ng | gE ;pesponse than killed bacteria.
Data are nean + SEMfrom5 mce. *, d 05 conpared with values from

Ie 5 Supressron of Ig
by L aci doprﬁ"laﬁg’éérr HPlee GIRORSH QNG 15 dependenty
response Mc 010 L aci dophr | us produced hi gher armunts of IFN—y and
| oner 10 a GidoBhid IL-4 in the spleen, a finding consistent with the
suppression of | gfice expofdeive ok t{‘or&ﬁﬁh-‘tldﬂm1a‘heaﬁdm}rzﬂ¢starﬂgh@yie@kmmi with
patterns correlated with the production of salivary G subcl ass

anti bodi es WAY &hassitedwaldaan PUReed dpeeribed o xanyip a. Erﬁurfb ahyovamidatglive bacteria
]‘3' (r)\(l)\?nr igm E:Ieoer}e %or%gg %1’\/6%1?3 g%%s's%gl%E 8elsp Igse tﬁan%( led E%:ttenal b%tar%?rg Mhedn §EM

sal i ne-fed sangifiohseehidd. ee <10605T&1ﬂ§@ré@whw§1ue@ﬂbaashﬁné Mtsehg@eaub@b ass
antibody in saliva is an e fectrfve surrogate rrarker for m)nrtorrng

I esponse to OVA

Iaboratory t est
increase in 1g& anti-allergen

ant i body and /or Mﬁ%&ﬁﬁ@omcwﬁmnﬁ oeaér)a Hh P fhiblifhs GPITIOLRE IG0GT et | ons)

is indicative of 20 a response to therapy. t hough the invention has been
descri bedo wiantounsfelenicie thosp@aci findingxanpites, witlt the wippresseonafigE césporest. by
those skilled in the art that the invention nmay be enbodied in ny ot her

forms. In pdpedditiparthe penisiine peoknpFiores %%1@1%%1 Vit theayadedionaf sHREY he

Wi oh can' | dgar g YEORLAGREh MRS A G AT AR PR RS MRAT R 01ata ©
-11- CLAI M5 dolvnré‘éﬁléﬂl@d o0 fg G nwespearyel YEF ﬂg&teeﬂ » Doya &dMidah St SENI fegin 00 néice.

t herapeutically effective anount of |ive probiotic bacteria, or a live
probioti c baspbet(-85:cdnDa hi hepreparpdyithivehes from saligerfjdesensitipedaied: t her eof .

15 These results indicate that IgG subclass antibody in saliva is an effective
surrogate marker for monitoring response of allergic disease to intervention therapy.
Thus measurement of equivalent subclasses in humans would be an appropriate
laboratory test for effective desensitisation therapy eg. increase in IgG2 anti-allergen
antibody and /or decrease in IgG1 antibody in saliva (or other secretions) is indicative of

20 aresponse to therapy.

Although the invention has been described with reference to specific examples, it
will be appreciated by those skilled in the art that the invention may be embodied in
many other forms. In particular, it will be clear to the skilled addressee that the methods
and compositions described above can be applied to any probiotic which can lower IgE

25 levels in a subject.



5 2. Method of prophylactic or therapeutic treatnent of allergy by
admnistration to a subject requiring such treatnment a therapeutically

ef fecti viworyiBywdess of |ive probiotic bacteria, or a |live picabiGolots14
bacteri a-contai ning conposition.. 3. Method according to claim1 or claim

2, wherein the probiotic bacteria is, or_{he probiotic bacteria-containing
conposition includes, Lactobacillus. 10 4. Method according to any one of
claims 1 to é $pﬁ%ein the Lactobacillus is Lactobacillus acidophilus
and/ or Lact obxéi%s casei. 5. Method according to any one of clainms 1 to

4, wherein the prRRIAUtPAFALEeveR b dnpget}g@ad&fmgagémaﬁgghéétweng
(0] (0] n an a

conposition is admnistered at the ti exposure t 1'gen/all ergen
or shortly thepesfof&ve pibidic Heeteliacdradoepiobigd bactdraldonfinink e6@basitifie to
exposure i s natural and/or seasonal exposure or re-exposure to

ant i gen/ al | et génect m nggdithgactaccording to claim5, wherein the exposure is

ificial Lgen .8, h di .to clai ,
ahercin e ot PERe ok BER BB, Rl SoMASERL R M ubiubn gt fur,

9. Method acamjdtt RguirbigGuah featmeiiftethetapedtltalipefredtive atouBXMABK Bobidtic
under-tongue adm nistration of antigen/allergen. 10. Method according to
any one of chasias. ar 3 bveopropede dp¢ietiheoraipipgtconipogitiobi ot i ¢ bacteri a

o e A9, L e ge, 2o g a6t g o
about 1010 t@oaReHbadB L HREhRI @mpbdtioMRideds acedLMgst 0 any one of

claims 1 to 11, wherein the probiotic bacteria or the probiotic-bacteria
cont ai ni g cénpoliethodncisdiadne anysorer ddlams [1yto 31@hervht thodaaobatittisng t o any

one of cl ai 1 to 12, wherein the probiofic bacteria, or 30 the probiotic
bacteri a- cogf}s‘éﬁ[‘fﬁaﬁd}"’éffﬁ%gllg@‘&ﬁf%lré"ftﬂgaac’éléﬂ q9¥¢'dosage form 14. Method
accordi ng toscl aj , i j: Ot I j s robiotic
bacteri a- conét'ai W%{gh %ggﬁ%%g&lg itgﬁlﬁ}hﬁeo(ff%p‘itnglgll g(t) Qg\(r;]fl%g%lgtgf g{ofb E)gr.{frc] b%\%%gﬁn 57865
PCT/ AUCQO' 014grdbiotit Badt&ria-Matthiothgaoapositiog is dinénigtetstient tie Whaofexpbst@ td.3n

wherein the probiotic bacteria, or_ the probiotic bacteria-containing
conposi ti on, aftige/alleraen eroieTtht therep@@d product. 16. Met hod according to any

one of ¢ |1§‘i % 1 Wth%é’acé@?(%ﬁg 't&cltaﬂﬁ:‘\ S,S&Hérgl(f\ltthpgxsporsﬁr%q Itlléiltlsll%? and/or seasonal

exposure or re-exposure to antigen/allergen.
7. Method according to claim 5, wherein the exposure is artificial exposure to
antigen/allergen.
8. Method according to claim 7, wherein the artificial exposure is the injection of
20 antigen/allergen.
9. Method according to claim 7, wherein the artificial exposure is under-tongue
administration of antigen/allergen.
10.  Method according to any one of claims 1 to 9, wherein the amount of probiotic
bacteria administered is at least 10'"° live bacteria.
25 11. Method according to claim 10, wherein the amount of probiotic bacteria
administered is from about 10'° to about 10'? bacteria.
12, Method according to any one of claims 1 to 11, wherein the probiotic bacteria or
the probiotic-bacteria containing composition is administered daily.
13.  Method according to any one of claims | to 12, wherein the probiotic bacteria, or
30  the probiotic bacteria-containing composition, is in a solid dosage form.
14, Method according to claim 13, wherein the probiotic bacteria, or the probiotic

bacteria-containing composition, is in tablet or capsule form.



allergic disease to specific allergens and wherein the specific allergens
are present in the 5 pollen season, foods or |atex-containing materials.
17. Met Rpgopegey ding to any one of clains 1 to 16, wher eparilveosuly ect is
prone to anaphylaxis and wherein the trigger for the allergic response is
i nsect envenonation, food and/or drug sepsitivities. 18. Method according
to any one of clains 1 to 17, wherein the subject is exposed to 10 an

al | ergen parent | ly. 19.. Use of liv rohiotic bacteria for the
manuf acture b VN SERPERGET R GRS g8 1PoyBR e BoprobgicsciTper
probiotic b Fdifot! Oactdh@-Joaut; a; | f i ng
al |l ergy. 15a%%$(%g?hoémof iden???%%ﬁgﬁgg%g%Fggﬂgﬁ%gggﬁfég&%ggg e of
| oweri ng | gEld.evikethodncerdimgnorahy omcdfiotiimg:1 ta)l 5 adhérainghe attijan haf retdgised

bacterial species to a mammal; b) adm nistration of an allergen (antigen)
to the manmedllergifidisegsede sricHirRltcrams and phereingthe aprcifitorllerenng At pressibin the e
| evel in Ehs\?c{fﬁmsoﬁffo%s O%Qte&-rcgﬁgafﬁ?m%rgﬁfegglst he bacterial species and

conpari son a control manmal 1n bacteri al species was not

admi ni st er ed;7. Whelegiotl asé@isig (@hnyamiet dfl2)aian tbe 6 PehdroinTBE s bps acubhd/el Yy 1 n
any order or sinultaneously. 22. Method according to claim 21, wherein the
bacterial spuepkgayisaed whereobhe itiigags for2he aljssgic eespony.is Msedicdvervowtiding t o
claim 22, wh rﬁ t@ﬁ gacterL@L.%Pecies is Lactobacillus acidophilus. 24.

Met hod accor dPRG VST ARG SoHegH %) ai ms 21 to 23, wherein 1 to 20 oral doses

of bacteriajqr eveéhdhabe8hedh 915433 Ne dRIAMTIND 37T *hdrBR (BE st fNixhI&A-1o 30
25. Method according to clarm 24, wherein 4 to 8 oral doses of bacteria are

adni ni st épedan ANSr@:/1B7BEFalPCT/ AU00O/ 01414 -13 26. Method according to any
one o1 21T 24,00, 4%, wSrel p cdm strauion of Lhe qral o dosEs of
wher ei n adnﬁgkgg&ggion of the oral doseé of bacteria ,
20. Use of live probiotic bacteria for the manufacture of a medicament for treating
allergy.
15 21. Method of identifying a bacterial species capable of lowering IgE levels in a
mammal including:
a) administration of the bacterial species to a mammal;
b) administration of an allergen (antigen) to the mammal; and
c¢) determination of the IgE antibody and/or total IgE level in the mammal after
20 treatment with the bacterial species and comparison with a control mammal in which a
bacterial species was not administered,
wherein steps (a) and (b) can be performed consecutively in any order or
simultaneously.
22.  Method according to claim 21, wherein the bacterial species is a Lactobacillus
25  species.
23.  Method according to claim 22, where the bacterial species is Lactobacillus
acidophilus.
24. Method according to any one of claims 21 to 23, wherein 1 to 20 oral doses of
bacteria are administered prior to administration of the antigen.

30 25. Method according to claim 24, wherein 4 to 8 oral doses of bacteria are

admuinistered.



is at 2 day intervals. 5 28. Method according to any one of clains 21 to
27, wherein the admnistration is over a 1l to 3 week period. 29. Method
accor di RgohPs7ekAl M 28, wherein the administration i s ovepcBabod/®sts Wweek
period. 30. Method according to any one of clains 21 to 29, wherein the
bacterial species is 10 adm nistered in she ambunt of about 108 to about
10" live bacteria. 31.. Method according to any one of clains 21 to 30,
V\hereintheatié\%enis adm ni st ered a{_a ose of 4 to 10

] .g. 32. Method
accordi ng t 2%l dYIRNg4 acipREp@ ity Hme gh £1agBh2 | © Zumlsrean adriistatgn ghte astl g
| Ag 15 33. ' of clainms 21 to 32, wherein the
antigen is I@é%ﬁ%ﬁ%ﬁé?@%ttﬁ)gpdg?i){?tgﬁggl ly. 34. Method according to any one
of clainms 2127 o Mathowhareding thdaiané, gérerdis admadiistritioh of €@ @kl doies Sfaetetia me
or shortly after adm nistration of the bacterial species. 35. Mthod
accor di ng t 0s @hydenidteyale| ai ns 21 to 34, wherein the antigen is 20

adm ni st ered, 1 . 1 nistr.ati f t.0 8 qgral, doses. of.
bacteria.’ 3(61‘7.8‘ I\/Eq?%tg §& rg(g%)(r)&rlgg ﬁog o&gﬁ(’; C%ﬁldégg% POC%giWn}% il ﬁ{eoadggl,nsﬁﬂéornelis RYer

adm ni st rat i pnteof wedleperlddct eri a species is continued after administration
of the antigen. 37. Method according to any one of clainms 21 to 36, wherein
about 8 or al29%o9¥sthof acapsdingtd aigy 28, adherain Sreeadadnise&i@sis etttz wseldi ng to
any one of cl ai 21 to 37, wherein the bacteria are adm nistered at 2 day
interval s. ﬁ.rma/it hod according to any one of clainms 21 to 38, wherein IgE

I s measured jon S@EMBY a@aaﬁidmgedﬁiyrbn%%cﬁdﬁﬁym {28 QlHRGH BE BRREQNIBESlY 14
days after admnistration of thé antigen. 30 40. Method according to any

one of cl@i relnfdisteced3n thenrerwit nf dlgiEt 40t thlaboyt 10E\Vele Hasteridet er mi ned usi ng an
i mmunoassay. 41. Bacterial species identifjed by the nmethod according to
any one of dlai r%letg?éf‘%i:%%?g 8&3“@19“37’%8@“@%%} W@iﬁtheﬁi@g@?@ Conposi tion

i ncl udi ng an, j6ff8&kdde 2 AIDMNE 4 Bfldﬁéfe bacterial species according to claim
41.

32. Method according to claim 31, wherein the antigen is administered at a dose of 8
ne.

15 33. Method according to any one of claims 21 to 32, wherein the antigen is
administered intraperitoneally.
34. Method according to any one of claims 21 to 33, wherein the antigen is
administered at the same time or shortly after administration of the bacterial species.
35.  Method according to any one of claims 21 to 34, wherein the antigen is

20 administered 1 day after the administration of 4 to 8 oral doses of bacteria.
36. Method according to any one of claims 21 to 35, wherein administration of the
bacteria species is continued after administration of the antigen.
37. Method according to any one of claims 21 to 36, wherein about 8 oral doses of
bacteria are administered.

25 38 Method according to any one of claims 21 to 37, wherein the bacteria are
administered at 2 day intervals.
39. Method according to any one of claims 21 to 38, wherein IgE is measured in serum
and wherein the serum is collected approximately 14 days after administration of the
antigen.

30 40. Method according to any one of claims 21 to 39, wherein IgE antibody level is
determined using an immunoassay.

41. Bacterial species identified by the method according to any one of claims 21 to 40.



43. Conposition according to claim42 in formof a tablet or capsule. 44.
Conposition according to claim42 in formof a food product 5 45.

Phar mac ey hgsigesonposi tion i ncluding an effective anpount pof/alvoyeirspact eri al
species according to claim4l, together with a pharmaceutically acceptable
carrier, adjuvant, solvent or excipient.146. Bacterial species according
to claim4l, which is L. acidophilus. 47. Conposition according to any one

of clainms 42,40 - i el [ ' . aGl i lLus.
35, "ot hod abbor e S ERPlbG AP umaREE 5 o S e SRR DS o
selected fr@amthe group consisting of asthma, eczema, hayfever and food
allergy. 49. Method of assessing efficacy of treatnent with |live probiotic

bacteria or 4t Cempesdigioasceidgie halaimgtd inflernp pbbiabtat er papstleri a, i ncl udi ng

the steps of;, 15.a nmeasuring the |evel, of salivary i nogl obul i n subcl ass
in a sanple Abﬁbt a??%_%%‘m boélfacglggrdé%%cﬁaé@rﬁeznlfl %’fm raég(%égé’ﬁ?,ucg measuring the
level of saliyvarpha-nnaenned @brpbsltish el @SS AleffecHRORBuRRIfAivESHctedlitsBlcies
commencenent of treatment c¢ conparing the | evels of salivary inmrnogl obulin

subcl ass i n &pormyg th)claimifer wigathehweith 2hehmavgatidahly ianeaptebdd clouién, adjsudt) ass
l evel is indicative of .effective treatnment. 50. Method according to claim
49, wher ei n YhE AETEYT0bul i n subclass is 1gd or 1g&. 51. Method of

assessing effd cagyQfal E;;e%?e%ra_@wrdi\ﬂfgwcﬂahﬂ_mm&@hgti._cdc%gmﬁé.a or with a
conposition having live probiotic bacteria, 1ncluding the steps of: 25 a

nmeasuri ng t .| evehpwitidnlacdoming tbNny ona oficlgsmmypd etochdt avharech thefoacterial species
commencenent. of treatnent, b neasuring the level of IL-4 or IFNy in a
sanpl e obf ailhéd2dfeRi U omencement of treatment ¢ conparing the ievels of

IL-4 or [FN-g i wg%f)@a&o?am%%5{&&@%&9%9%] WndibindnOhierdPisl ENei ! evel

i s indicative of ective freatnmen
from the group consisting of asthma, eczema, hayfever and food allergy.

49. Method of assessing efficacy of treatment with live probiotic bacteria or with a
composition having live probiotic bacteria, including the steps of:
15 a measuring the level of salivary immunoglobulin subclass in a sample obtained
before commencement of treatment,
b measuring the level of salivary immunoglobulin subclass in a sample obtained
after commencement of treatment
c comparing the levels of salivary immunoglobulin subclass in a) and b), wherein the
20 change in immunoglobulin subclass level is indicative of effective treatment.
50. Method according to claim 49, wherein the immunoglobulin subclass is IgG1 or
IgG2.
51. Method of assessing efficacy of treatment with live probiotic bacteria or with a
composition having live probiotic bacteria, including the steps of:
25 a measuring the level of IL-4 or IFN-y in a sample obtained before commencement
of treatment,
b measuring the level of IL-4 or IFN-y in a sampie obtained after commencement of
treatment
c comparing the levels of IL-4 or IFN-y in a) and b), wherein the change in IL-4 or

30 IFN-y level is indicative of effective treatment.



