«;e3e~t{<dJ6 TtZja .r SPECI FI CATI ON ANTI ALLERA C AGENT, UTI LI ZATI ON THEREOF
FOR REDUCI NG ALLERGY AND METHOD OF REDUCI NG ALLERGY 5 The present invention
relates antiallergic agents. The invention also relates to use of the

+ antiallergic agents for reducing allergy, and a method for reducing 10
allergy. Allergic patients have been increasing in nunber every year in
many countries including Japan, an8PECIFIGRTHEeNt of allergic adults, one
out of three in Japan, is reported. 15 Allergic diseases are categorized
into four types, type | to |V, depending on their nmechanismof action. Some
kinds of allergic rhinitis such as pollinosis, bronchial asthma, and atopic
dermatitis ar @NMYIELLERGTONAHENT | BT EL{ E§EI-Oe dIHRREICRE| FORgREDAMEING n
increase in antigen 20 specific IgE |l evel in blood enhances the risk of
devel opi ng al |l ergi ¢ synpEBGY. ANTe METHaDI SM &EDES/EI@pABRERGKY Type |
allergy is as follows. Wen an antigen, such as pollens, house dust, or
mtes, bnvades the body, an IgE antibody specific to 25 such antigen is
produced, and binds to mast cells or Fcs receptors on the basophil surface
to sensitizeplmasug e’kRT Wen the antigen further invades the body, the
antigen

The present invention relates antiallergic agents.

The invention also relates to use of the antiallergic

agents for reducing allergy, and a method for reducing
10 allergy.

BACKGROUND ART

Allergic patients have been increasing in number every
year in many countries including Japan, and high incident
of allergic adults, one out of three in Japan, is reported.

15 Allergic diseases are categorized into four types, type
I to IV, depending on their mechanism of action. Some
kinds of allérgic rhinitis such as pollinosis, bronchial
asthma, and atopic dermatitis are Type I immunoglobulin
E (IgE)-mediated allergy, wherein increase in antigen-

20 specific IgE level in blood enhances the risk of developing
allergic symptoms.

The mechanism of development of Type I allergy is as
follows. When an antigen, such as pollens, house dust,
or mites, invades the body, an IgE antibody specific to

25 such antigen is produced,.and binds to mast cells or Fce
receptors on the basophil surface to sensitize the subject.

When the antigen further invades the body, the antigen



-1 binds to the IgE antibody to forma conplex. This causes
degranul ati on, wherein chem cal nediatorsin the granules, such as histam ne
and | eukotoriene, are released to develop allergic synptoms. 5 Recently,

* allergic diseases are treated nmainly with antagonists to chem ca
medi ators, such as antihistam ne, and steroids used as anti-inflamuatory
agents. Howebandsbtvhtbe ToBsantgbody ter Ebymprogbdpleynpt diet$ ccawhee apy,
and steroids inhibit the overall inmune response, 10 resulting in side
effects. Al téegatainuelatienyenttse fain iaksingi ¢4 hqeds athees din therdeanubedi-at or s
by i nhibition of degranulation are also used, but no fundanental
t her apeuti ¢ ageht s faet st ndeerd L ewke tfoori epecidiecakly asedut oridevheobgE
anti body, which is the major factor of 15 allergy devel opnent. Further, for
necessary chabdiecaicadympsbmati on, antiallergic agents that are easy to
take and highly safe are desired. Accordingly, novel antiallergic agents
havi ng Such prop&etdess: oy £ alkhanded. dAG SHNMARYY OFL Tt ENVENRIAN w1t an
obj ect of the present invention to provide an antiallergic agent that is
capabl e of i aptewiory st 4 erqgh ediiatdie mieslilat sreduaunh tiseahgEhlievedmimdj ch i s
contributive to devel opnent of Type |I allergy, and that is easy to take 25
and hi ghly sahd, sasrwelds aseal aet had ifF-dm filedusa tgrgl dgegys .| n Hovderet p
achi eve the above object, the present inventors have constructed a nouse
nodel wher ei hottheoZ thesz awtengenmspexl ¢ igrdgbdEeyphphamartdrmartidedst yppeen
el evated wi t hout substantial increase in the 1gGlevel. Using this nodel,

t he i nvent or ankdawe avastied s esehibli¢s tore lgketeiél impmressiegpehtect of
various lactic acid bacterial strains 5 that nmay affect the intestinal
i MmunelByst eppsud thinmyg mtside effects. Alternatively, agents for

inhibiting felease of chemical mediators by inhibition of

degranulation are also used, but no fundamental

therapeutic agents have not been found for specifically

reducing the IgE antibody, which is the major factor of
15 allergy development.

Further, for necessary chronical administration,
antiallergic agents that are easy to take and highly safe
are desifed. Accordingly, novel antiallergic agents
having such properties are demanded.

20 SUMMARY OQF THE INVENTION

It is an object of the present invention to provide
an antiallergic agent that is capable of improving allergic
diathesis by reducing the IgE level, which is contributive
to development of Type I allergy, and that is easy to take

25 and highly safe, as well as a method for reducing allergy.

In order to achieve the above object, the present

inventors have constructed a mouse model wherein the



= that, anong the various tested |lactic acid bacteria, certain bacteria have
a particularly excellent inhibitory effect on IgE production, thereby
conpleting the present invention. 10 According to the present invention,

®* there is provided an antiallergic agent conprising, as an active
ingredient, lactic acid bacteria selected fromthe group consisting of
|l actic aci d baEteena ufe¢héiepioFes evadt disacinanr hebduphieess elsicdtedaci d
bacteria of the species 15 Lactobacillus fernmentum and conbi nations
t her eof . Acceitheg t sublké apridsshtinicneste om thhergG ilevdlso pYavndethife
antiallergic agent nentioned above, wherein said lactic acid bacteria of
t he speci es madedbadild usnuentoplsi hevearmadactescarsthaheont igEnlssiedct ed
fromthe 20 group consisting of Lactobacillus acidophilus CL0O062 (deposited
at | nt ernat i oaakeRstigry e@fgati ofh Depbsiusaryct FERM BP4g80) ;i ahattobakh &1 us
aci dophilus CL92 (deposited at International Patent Organism Depositary,
FERM BP3981) thamdmegnbif fiatcitohdet hatesft.i bl Aouosnk ey $ bemnhet prEsedtout
invention, there is also provided the antiallergic agent nmentioned above,
wher ei n sai dthatti @raoigl baet enird cofs ttess spdcilestliactaobati bhatedia,f
fermentum are of the strain Lactobacillus fermentum CP34 (deposited at
| nt er nat i onatePatemt b&cgarismhBerosipar i cEERM1IBPe8883)1 e rfc davhdilnigt ¢ oyt he
present invention, there is further 5 provided the antiallergic agent
menti oned abe¥ &g cwhioth Igedpeesiuotiem adrihairebgr edmpilaltiyng drite geresqetific
IgE level in blood in a nouse rhinitis nodel wherein antigen-specific |IgE
| evel in bl obdvkasikeen el evated by nasally exposing the nouse to
continuous antigen 10 stinulation. According to the present invention,
there 8 al so pravicdadiirse t6f thirepperstntuliaydract e, atar daict gmavinkedi oned
above in the manufacture of a nedicanent for reducing allergy. 15 According
to the preseah amvealiemgitdhayenitscdmpthed npr,0usded ax tnetdda gfrerd ireatiuici ng
all ergy conprising adm nistering an effective dose of the antiallergic
agent nenti obedtdlkowr iid Hastubyeat sedernaed of rauchhe eduotiporonBRIFER ng
DESCRI PTI ON OF THE DRAW NGS 20 Fig. | shows graphs indicating the changes
i n i munogl obtl ladtavelathdbbaedeirid g etlew abpd ciiece hacExhapliélls Fig. 2
is a graph showing the results of experinents for suppressing OVA-1gE | eve
in | gE-el evaked doipdei hys 251 adniiei sicriat iwancbérier menttdce nspésiesonducted in
Exanpl e 2.

15 Lactobacillus fermentum, and combinations thereof.

According to the present invention, there is also
provided the antiallergic agent mentioned above, wherein
said lactic acid bacteria of the species Lactobacillus
acidophilus are bacteria of the strain selected from the

20 group consisting of Lactobacillus acidophilus CL0O062
(deposited at International Patent Organism Depositary,
FERM BP-4980), Lactobacillus acidophilus CL92 (deposited
at International Patent Organism Depositary, FERM BP-
4881), and combinations thereof.

25 According to the present invention, there is also
provided the antiallergic agent mentioned above, wherein

said lactic acid bacteria of the species Lactobacillus



«+ Fig. 3is a graph showing the results of experinents 4 | for suppressing
OVA-IgE level in IgE-elevated mce by adm nistration of fernmented m | ks,
conducted in Exanple 3. Fig. 4 is a graph showing the results of
experinments 5 for suppressing OVA-IgE level in IgE-elevated m ce by
adm ni stration of fermented ml ks, conducted in Exanple 9. Fig. 5is_a
graph showi n§erhenteyulars off Shse st haetehppd ddsisnd eamat gre SEhbt ons
in human by 10 adm nistration of fermented mlk, conducted in Exanple 5.
Fig. 6 is a ¢daphssied myf theteesationegfl &qd@nwm@anbsmsaspp@gsﬁw
allergic synptons in human by adm nistration of fermented m |k, conducted
i n Exanpl e SFERNBBBI-MENIS OF THE | NVENTI ON 15 The antial | ergi c agent
according to the present invention contains, as an active ingredient,
| actic aci d bact acicarsElngtied theomitdaeeyt olpveondiost,i ndreofe |igetfiur tee
bacteria of the species Lactobacillus acidophillus, lactic acid bacteria of
t he speki es pacovdbad [Hhs 20tfieddentging amentombinidtorms alheveof which
reduces, when administered orally, antigen-specific IgE
level in blood in a mouse rhinitis model wherein
antigen-specific IgE level in blood has been elevated by
nasally exposing the mouse to continuous antigen

10 stimulation.

According to the present invention, there is also
provided use of the particular lactic acid bacteria
mentioned above in the manufacture of a medicament for
reducing allergy.

15 According to the present invention, there is further
provided a method for reducing allergy comprising
administering an effective dose of the antiallergic agent
mentioned above to a subject in need of such reduction.
BRIEF DESCRIPTION QF THE DRAWINGS

20 Fig. 1 shows graphs indicating the changes in
immunoglobulin level in blood in IgE-elevated mice in
Example 1.

Fig. 2 is a graph showing the results of experiments
for suppressing OVA-IgE level in IgE-elevated mice by

25 administration of fermented milks, conducted in Example

2.

Fig. 3 is a graph showing the results of experiments



» The lactic acid bacteria of the species Lactobacillus acidophilus may
particularly preferably be of the strain Lactobacillus acidophilus CL0O062
(deposited at International Patent O gani sm Depositary of Central 6, 25

£ 1-1-1 Higashi, Tsukuba, I|baraki, Japan, under the deposit nunber FERM
BP-4980 on March 4, 1999), the strain Lactobacillus acidophilus CL92
(deposited afoF suppreeshngi ONA-IRE elevel gani JPEDapostate ¢ LAGEr he
deposit nunber FERM BP-4981 on March 4, 1994), or a conbination of these.
The | actic asddilmdctteratiofi dthefepaeindsed actbbagci tbndutermentuineyple
particularly 5 preferably be of the strain Lactobacillus fernmentum CP34
(deposited aB.International Patent O gani sm Depositary under the deposit
nunber FERM BP-8383 on May 23, 2002). These three bacterial strains have
been deposited umder. tthd sBudapegth Treatingnthber éntid@tisabiforaip eReicogmi i on
of 10 the Deposit of M croorganisns for the Purposes of Patent Procedure.
All restrictfors soipgies avaygl ava-HIgE ttetde publligE-afldvat edamilleudy
fermentum CP34 strain will be irrevocably renoved upon the granting of a
patent. Lact ghadirlildtsr@ei dapbitl #e réle@ite] andl Xk 92cshdaiche darien Exahpkady
avai l abl e to public. Lactobacillus acidophilus CLO062 strain has the
foll ow ng baagteriol ogical properties: (Mrphological Properties) 1) Shape
of Cell; rod, 20 2) Motility; none, 3) Spore Formation; none, 4) G am
Stain: positive ERhysimlicgiCalrdPpropaidwesy the results of experiments

for suppressing allergic symptoms in human by
10 administration of fermented milk, conducted in Example 5.

Fig. 6 is a graph showing the results of experiments
for suppressing allergic symptoms in human by
administration of fermented milk, conducted in Example 5.
EMBODIMENTS OF THE INVENTION

15 The antiallergic agent according to the present
invention contains, as an active ingredient, lactic acid
bacteria selected from the group consisting of lactic acid
bacteria of the species Lactobacillus acidophillus,
lactic acid bacteria of the species Lactobacillus

20 fermentum, and combinations thereof.

The lactic acid bactexia of the species Lactobacillus
acidophilus may particularly preferably be of the strain
Lactobacillus acidophilus CLO062 (deposited at
International Patent Organism Depositary of Central 6,

25 1-1-1 Higashi, Tsukuba, Ibaraki, Japan, under the deposit
number FERM BP-4980 on March 4, 1994), the strain

Lactobacillus acidophilus CL92 (deposited at



. 1) Catal ase Production; negative, 25 2) Indole Production; negative, 3)
Nitrate Reduction; negative, 4) Aerobic Gowth; facultative anaerobic, 6
5) Gowh at° 15 C, none, 6) Formation of DL-lactic acid from glucose by
honol actic fernmentati on without formation of gases, 7) Formation of Acids
from Car bohydrates gl ucose; +nelibiose; +l actose; +raffinose; +mannose;
+manni tol ; - fhueleset i gsalbbhelent gat@eh DSA; DepeaUdltiar y +tsndeasehetsal i cin;
+ar abi nose; -N-acetyl gl ucosam ne; +maltose; +amygdalin; +xyl ose:

- gent i obi osedepdEimosenbe FEFERM E&Fe; 4 98¢ babMaseh Hlexigbn) , +brrelmal ose;
+starch; - 5 Lactobacillus acidophilus CL92 strain has the foll ow ng

bacterial prepattiresti¢hbophehescal Fiopeattes) abiShepetotieldt tind, 10
2) Motility; none, 3) Spore Formation; none, 9) Gram Stain; positive

(Physi ol ogi cabel¥ianertsesppl) iGatid aserfepdust nay pregeiéuearly 2) Indole
Production; negative, 3) N trate Reduction; negative, 4) Aerobic Gowh
facul tati ve aRagfcdhily Ve @OWNRe HtAPik LHEPBbacillus fermentum CP34
(deposited at International Patent Organism Depositary
under the deposit number FERM BP-8383 on May 23, 2002).
These three bacterial strains have been deposited under
the Budapest Treaty on the International Recognition of
10 the Deposit of Microorganisms for the Purposes of Patent
Procedure. All restrictions on the availability to the
public of Lactobacillus fermentum CP34 strain will be
irrevocably removed upon the granting of a patent.
Lactobacillus acidophilus CL0O062 and CL92 strains are
15 already available to public.
Lactobacillus acidophilus CL0062 strain has the
fbllowing bacterioclogical properties:
(Morphological Properties)
1) Shape of Cell; rod,
20 2) Motility: none,
3) Spore Formation; none,
4) Gram Stain; positive
{Physiological Properties)
1) Catalase Production; negative,
25 2) Indole Production; negative,
3) Nitrate Reduction; negative,

4) Aerobic Growth; facultative anaerobic,



= 6) Formation of DL-lactic acid from glucose by honolactic 20 fernmentation
w t hout formation of gases, 7 C 7) Formation of Acids from Carbohydrates
gl ucose: +nelibiose: -lactose: +raffinose; +mannose; +nmannitol; -fructose;

* +sorbitol; -galactose; +esculin; +sucrose: +salicin; +arabinose;
-N-acetyl gl ucosam ne; +nal tose; +anygdalin; +xylose; -gentiobiose:
+r hammose; - Bel €zidwide: at ckbl 80k osenetdextrin; -trehal ose; +starch; -
Lactobacillus fermentum CP34 strain has the foll owi ng bacteriol ogi cal
properties: 6)(Rorphdliegi odl DB-dperiti@scil) fSkapglofcG by hemolgectic
Motility; none, 3) Spore Formation; none, 4) Gram Stain; positive 10
(Physi ol ogi cal Prepeethteas)oh) wWhatlabate fBrodudtaon £ negaesve; 2) Aerobic
Gowt h; facultative anaerobic, 3 ) Formation of DL-lactic acid from gl ucose
with formati @n @bnyﬁﬁ&oﬁ+¢f A5id)s GardyohgydrbbbayBegrtadat i on ar abi nose
xyl ose; nelibios rhamose: ribose; .+ Iucose + mannose; fructose; +
sucrose; + malt d5E2CSEE| fobi ose; PEILEELSS tFehal ose: anygdal i n
raffinose; nel ezi?os@Seiadnitol : SSF&Q%QOS%SCh|In salicin, 8 G The
content of the AMRROFEBAtFoned | ackPATEGRL?

fructose; + sorbitol; -
galactose; + esculin; +
sucrose; + salicin; +
arabinose; - N-acetylglucosamine; +
maltose; + amygdalin; +
xylose; -~ gentiobiose; +
rhamnose; - melezitose; -
cellobiose; + ~dextrin; +
trehalose; + starch; -
5
Lactobacillus acidophilus CL92 strain has the
following bacterial properties:
(Morphological Properties)
1) Shape of Cell; rod,
10 2) Motility:; none,
3) Spore Formation; none,
4) Gram Stain; positive
(Physiological Properties)
1) Catalase Production; negative,
15 2) Indole Production; negative,
3) Nitrate Reduction; negative,
4) Aerobic Growth; facultative anaerobic,
5} Growth at 15 °C; none,
6) Formation of DL-lactic acid from glucose by homolactic
20 fermentation without formation of gases,




= bacteria in the antiallergic agent of the present invention is not
particularly limted, and may suitably be adjusted 5 depending on ease of
production or a preferred daily dosage . For exanple, when the agent is in

*aliquid fornmulation, a preferred content of the bacteria is'from1l x 10
cells/mM to 1 x 101 cells/m . The antiallergic agent of the present
i nventi on naYy) 18capeitdrat | 9f caatdisn fordmerCavppbrdreses n addition to the
| actic acid bactqﬂ&ﬁj Exagples of suih ot@en conponents may incl ude
addi tives such S‘ﬁié? fents, or c%ﬁg Eéﬁts:oﬂkthe medi um to be di scussed
later. The anti &3Sy 'agent of th&tprE&&ft’ imvention may 15 be prepared
by culturing th&83a™3$%’ ati d bact ePRRPE %4 /nedi um  Any nedi um may be used
for culturing, &FUYGSas the abovEoKBAtOdried | actic acid bacteria may grow
therein, and and@lagi®ke’ ski m m | RSCHERR ;whey, MRS nedi um GAM nmedi um 20
BL nedi um Briggsidiiome; Broth, or saheécisynttheti c nedia nmay be used. The
tenperature for atdebiouwsey e-may beN2&5c€ttyd A sameherably 35 Cto 92 C
The culture ti mahamyode; 3+hours toak§ghaldris,; preferably 8 hours to 12
hours. The cul t yrad,dedi um may be gsgdiapitdwe antiallergic agent 25 of the
present inventigpaMdds®F W thout fuither gysocessing. For exanple, the
bacterial cellsharvgsigdetromthegaytrin; -

trehalose; + starch; -

Lactobacillus fermentum CP34 strain has the following
bacteriological properties:
5 (Morphological Properties)
1) Shape of Cell; rod,
2) Motility:; none,
3) Spore Formation; none,
4) Gram Stain; positive
10 (Physiological Properties)
1) Catalase Production; negative,
2) Berobic Growth; facultative anaerobic,
3) Formation of DL-lactic acid from glucose with formation
of gases (+),

15 4) Carbohydrate Degradation

arabinose; - cellobiose; -
xylose; - lactose; +
melibiose; - trehalose; -
rhamnose; -~ amygdalin; -
ribose; + raffinose; -
glucose; + melezitose; -
mannose; - mannitol; -
fructose; + sorbitol; -
sucrose; + esculin; -
maltose; + salicin; -




= cul tured nmedium by centrifugation or filtration, a 9 s 5 |lyophilized
product thereof, wheat-treated product thereof, or ground bacterial cells
may be used as the antiallergic agent of the present invention. Further,

*the bacterial cells in the above forns may further be fornul ated, or
bl ended in various food materials such as beverages, tablets, pastes, or
bread, before use as the antiallergic agent of the present invention. The
antiallergic agent of the present invention may 10 15 20 25 be adm nistered
by any route, buffher atomidemhi ofr &hicorabeverueatiosedrHea @lotagaCisly be not
lower than 2 x 109 cells per day, preferably 2 x 101 cells per day for oral
adm ni strat i bacte tiaan. tiTaian doshberof caagent meythe s anstidreent on
single dose or in a plurality of doses per day. The antiallergic agent of
the present Lsveatiparsfiicedtanls \i isuppe@s sasd thay 1gE talvky ke adlwsbed
denonstrated in Exanples, and is expected to be highly safe since the
active bngredegemdifng binseagemt pg odacttardmbo ree pire fiekead sk flagodo sHue -
nmet hod for reducing allergy according to the present invention includes the
step of adni BAiost eriampla, efhent the dgsmiofig hin aat lafbedgiforageiatbent i oned
above to a subject in need of such reduction. The subject may be aninals
such as hunaa preotheedaontest dieladttald er i d agenin dfx 10é ErErBefinl

invention effectively suppresses the IgE level in living organisns, and is
easy to taketand hi ghvy safia.s/Mius the present agent 10
The antiallergic agent of the present invention may
10 opticonally contain other components, in addition to the
lactic acid bacteria. Examples of such other components
may inciude additives such as excipients, or components
0f the medium to be discussed later.

The antiallergic agent of the present invention may

15 be prepared by culturing the lactic acid bacteria in a
medium,

Any medium may be used for culturing, as long as the
above—mentionedlacticacidbacteriamaygrowtherein,and
animal milk, skimmilk, milk whey, MRS medium, GAM medium,

20 BL medium, Briggs Liver Broth, or other synthetic media
may be used. The temperature for the culture may be 25
°C to 50 °C, preferably 35 °C to 42 °C. The culture time
may be 3 hours to 48 hours, preferably 8 hours to 12 hours.
The cultured medium may be used as the antiallergic agent

25 of the present invention with or without further processing.

For example, the bacterial cells harvested from the

cultured medium by centrifugation or filtration, a



»is useful for suppressing allergy involving excess IgE | evel. Exanples The
present invention will now be explained in nore 5 detail wth reference to
Exanpl es, which are illustrative only and do not intend to limt the

* present invention. Exans (Preparation of |IgE-elevated Mce) Mal e BALB/c
m ce were obtained from Charles R ver Japan, 10 and rai sed under free
access to CELRopBHHA zkapaprodnct) thsredieda hoatgtofeadeal undduct
(abbrevi at ed as OVA herei nbel ow, manufactured by SIGVA CHEM CAL CO.) and 2
ng of al um nunebydgXicie ¢ YVAKOdPOURE t6HiEM CAte 1 NBUSERI E®; WI®l) aas tae

. adj uvant were suspended in 300 W of saline. 15 Ten of the above mce at
si x weeks ol dnvere ligigict eslgentr aferdideonsmd s ynwi thviehitsi suspeRsrthean t he
first day of sensitization and on day 4 for primary sensitization. For
secondary setBRkt baaltied al heeDdse iof tdachalouse foamss oakedtnnthe rOb&
antigen solution containing 25 ng OVA/ml 20 of saline for three seconds,
and this soakbreuapaiad, r WEseni@pdal edvahi east foes as tend LyxlsicHwos
cycl es of soaking operation was perforned per day, and the daily soaking
was perfor nedef/eemgday, atvetday péstesyrepareréaf; ebefatred usces 25h @&l ood
sanpl es were obtained fromthe ophthalmc veins of the |IgE-elevated m ce on
the first daynandldayrdli/c odgeamsiotfi zaid afre aefdtsenw@rsaingt es wer e obt ai ned.
The 11 OVA- specific I gE (abbreviated as OVA-1gE herei nbel ow), the total
| gE, and the totghel gEtiialhergeeuagsartples tiss epreasnted nivie naciomt daag e
with the nethods to be discussed below. The results are shown in Figs. 1(a)
to 1(c). 5 Fpenutheniesid#sd Shpwny rdbegs, B48)orallidiiniits tirsa tuhokerss ood
that the increase in total IgkE and OVA-IgE | evels in blood were renarkably

| ar ger 1phan b?@tfe'r”:éch | eNEld8SagerREYIBe Hot hewsentitdZ &t xON0® cells
Accordingly,” a nouse allergy nodel was constructed, wherein the |gE and 10

the antigen-gpecifd\c, |G teygbiy 2 K oogt*veee 1 edla i Ebeubrehange in
the entire i mune sSystem (Measurenent of Bl ood A-1 gE) The bl ood OVA-1gE

level was meaguied dird eosagdwhelnan) SAh190dotagfe ot i agesdl mhiyoive
containing 10 )xg/m of 15 a sheep pol yclonal anti-nouse |gE anti body

(trade nane AAMEiLi sestda@cinr£ds bygDAl bBRONrPHARMAGEUTaTALL OO f ddfe was
added to each well of a 96-well imunoplate (manufactured by CORN NG
| NCORPORATED) e ramyh Ncubat ed overnight at 4 C. The plate was washed three
times with 20 a phosphate buffer (containing.137 mM NaCl, 2.7 nM KCd,

15 The antiallergic agent of the present invention
effectively suppresses the IgE level as will be
demonstrated in Examples, and is expected to be highly safe
since the active ingredient of this agent is bacterial
cells taken as food.

20 The method for reducing allergy according to the
present invention includes the step of administering an
effective dose of the antiallergic agent mentioned above
to a subject in need of such reduction. The subject may
be animals such as human or other mammals.

25 The antiallergic agent of the present invention

effectively suppresses the IgE level in living organisms,

and is easy to take and highly safe. Thus the present agent

10




+ 8.1 mM NaZHPO4, and 1.5 mM KH2P09, abbrevi ated as PBS herei nbel ow) ( coated

with 0.5 ~ casein-PBS, and incubated for 3 hours at roomtenperature. After
the plate was washed three tinmes with PBS, 100 )xI of a 1/10 PBS dilution

* 25 of a serum sanple was added to each well, and reacted overnight at 4 C

After the plate was washed four tines with PBS, 100 ~I of 0.5 % casei n- PBS
sol ution contai missgfuR fotOsupgmdsfn@VALLkayyhdad veleni by oekaplsst ddyRisi ng
a Biotinylation kit (manufactured by AVERI CAN QUALEX | NTERNATI ONAL | NC.)
(biotin-|labeledeMA) was added to each well, and reacted for 2 hours at
roomtenperature. After 5 the plate was washed five tinmes with PBS, 100 w
of a PBS sol Bkiamplecont ai ning 1 wg/ M of streptavidi n-peroxi dase

(manuf actured by SIGVA CHEM CAL Co. ) and 0. 5 $ casein was added to each
wel |, and react edheorpredont hhveaamcrenpiel htnwe. bAf eep bl gl atre mase
washed five tines with 10 0.1~ Tween 20 in PBS, 100 ~| of 0.2 Mcitric acid
buf f er 6prepdeed iy witith reg fé.r2riMdeitld Exaagile andrHich Mg idddismr it vat e
and adjusting the pHto 5) containing 600 ~g/m of

2,2' -azi no- bba(3 ey | denzothiaz@drnde:®- suhianitteagids€abbl avieattddras ABTS
her ei nbel ow, manufactured by 15 BOEHRI NGER MANNHEI M and 0. 006 & hydrogen
per oxi de wasgadg@rd & ol each well, and shielded for 3 hours at 37 C for
coloration. After the reaction was conpl eted, ODgos and ODg9Z were

measur ed, andPpigdratei ont bgall gipnsidyaves mMbtaiyned by OD4o5 val ue - 0OD992
val ue. 20 A bl ood sanple was obtained froma nouse that had been injected

i ntraperitoneal | watd BA2B /O iiteafie EYAU YR Sed d 1T dnl RalrilBSR{ 0BCeT ap waek)
From the bl ood sanple, a serum sanple was prepared as a standard serum

Thi s stiandar dnslermam sws whietedrdel@crdds RRS,cBAl {DREReSddmg Theupi on
25 was further diluted stepwise to twice with non-inmunized serumto

prepare workiprg difddd ONs10TNGS @ AyJd Mgudi hut(a@hs evet £+ Sabhecoed t o
measurenents of the coloring 13 5 values in accordance with the above

procedures, he rehilrihdll Gw)\aiikn Bgactiuved Bgsedcha CHEMIGNIKICOY )canve2 hbe
OVA-IgE levels in the serum sanpl es were obtained as relative anounts with

respect to the QMAMORuhedMgtriorilde StandarUrEeCWEMIEGATY RSDUSTRYESSUr ement
of Total IgE in Blood) 50 ~I of saline solution containing 10 )xg/m of a

sheep 10 15 1,Tp.) as an adjuvant were suspended in 300 pl of saline.

15 Ten of the above mice at six weeks o0ld were injected
intraperitoneally with this suspension on the first day
of sensitization and on day 4 for primary sensitization.
For secondary sensitization, the nose of each mouse was
soaked in an OVA antigen solution containing 25 mg OVA/ml

20 of saline for three seconds, and this scaking operation
was repeated three times as one cycle. Two cycles of
soaking operation was performed per day, and the daily
soaking was performed from day 10 to day 16 to prepare
IgE-elevated mice.

25 Blood samples were obtained from the ophthalmic veins
of the IgE-elevated mice on the first day and day 17 of

sensitization, and serum samples were obtained. The

11



*20 25 polyclonal anti-nouse |IgE anti body (trade name AAML1, nanufactured by
DAl NI PPON PHARMACEUTI CAL CO., LTD.) was added to each well of a 96-well
i mrunopl at e (manuf act ured by CORNI NG | NCORPORATED) , and i ncubated
overnight at 4 C. The plate was washed three tinmes with PBS, coated with
0.5 ~ casein-PBS, and incubated for 3 hours at roomtenperature. After the
pl ate was waSN&d arfrekli ¢ rdgEnW (EhRRSrighed] agf OV AL IXEE dh ¢ neiloiyedfows) ser um
sanple in 0.5~ casei n-PBS was added to each well, and reacted overnight at
4 C. After thbéeptatelwdgBaashddtheutotdesgGi 1h HBS saQuitdanplasPBSre
solution containing 2 ~g/m of biotin-|abeled anti-nouse |IgE anti body
(manuf act ur ewelays WANASA CORPORATRON) vartth 0thé e thsdisn twadeaddexu ®sedch
wel |, and reacted for 2 hours at roomtenperature. After the plate was
washed five bedew.wi tThe. tesTiten a2G: | sh@BS, 150 Flixs .of1 ba PBSosal(ut)i.on
containing 1 )xg/m of streptavidin-peroxidase and 0.5 ~ casein was added
to eachd>wel |, and@mwmctlesl fesulthoshcatn ricorriespeldtiur o After, the pkate
was washed five tinmes with O .1s-Tween 20 in PBS, 50 ~tl of 0.2 Mcitric
acid buffer (pHs)rstomdi bhagy 30@ -giadease ABEStartcl0. 106 $nbdyovegayE 4
per oxi de was added to each well, and shielded for 20 to 30 m nutes at room
t enper at ur e Leweleacin dnl odtiewe PEQ@emsakatebg Ul @dge®nthhe athwey ihandgGnouse
anti-DNP-1gE (manufactured 5 by YAMASA CORPORATION) , instead of the serum
sanpl es, wasldivedolased ireubt~ofaskenselSiati vations capeetdiaigdbps, aand
subj ected to the sane procedures as above to obtain a working curve. Based
on this workmpgseurddetde nodal wgE ¢enetsuicn eldhe wdaynam 1s aripd eBgRed 8d
cal cul ated. 10 (Measurenent of Total 1gGin Blood) 50 Wi of saline
cont ai ADng 1the/ mintofgguaspactifirDUSEE | D&r€ HeL ) namtlidaatlywé t &€ ade erarted
62- 6500, manufactured by ZYMED LABORATORIES, INC.) was added to each well
of a 96-wel | wii tomendpl i &n ¢ eahnf adteuread: hye CORMNLING by dINGORPORATED) , and
i ncubated overnight at 4 C. The plate was washed three tinmes with PBS,
coated with QMBasusassm: PBS, Bandd moubatgd) for 3 hours at room
tenperature. After the plate was washed three tines with PBS, 50 ~| of a
1/1000 dil ution @heabderainCsert €F i e belcasei me RBS rwal b20 tadded idweaeh
wel |, and reacted overnight at 9 C. After the plate was washed four tines
with PBS, 50ELlsgf. a IRBS 0Id4 isHl Loatabibgod cohiaiefi meraxigdnse: | abel ed
anti-nouse 1gEy) antibody (manufactured by CAPPEL LABORATORIES, INC. ) and
0.5 ~ tasei nawaseagdqiblpcbanhlwaklti-2owsel [gAchaditerd® honadeanhansom
tenperature. After the plate was washed five tinmes with 0.1~ Tween 20 in
PBS, 50 ~x| BAMQI12 Maiufactaced byf fINPPHBYONCOHREMACRIBOOABGCDL. ,15 r
of ABTS and 0. 006 % hydrogen peroxi de was added to each well, and shiel ded
for 20 to 30LEDPnuUt emsataddedn tenmpercat wel X oo £ r eadki-ore] ITham@hopd awas
measured. On the other hand, purified nmouse IgG (manufactured 5 by CAPPEL
LABORATORI ES{maNGfact{uriedtlepd CORNTING SENCORBARAIED,) ,wasndli ssolkadeidn 0.5 ~
casei n-PBS at various concentrations,

overnight at 4 °C. The plate was washed three times with

20 a phosphate buffer (containing 137 mM NaCl, 2.7 mM KCI,
8.1 mM Na,HPO,, and 1.5 mM KH,PO,, abbreviated as PBS
hereinbelow), coated with 0.5 % casein-PBS, and incubated
for 3 hours at room temperature. After the plate was
washed three times with PBS, 100 pl of a 1/10 PBS dilution

25 of a serum sample was added to each well, and reacted
overnight at 4 °C. After the plate was washed four times

with PBS, 100 pl of 0.5 % casein-PBS solution containing

12




»and subjected to the sane procedures as above to obtain a working curve.
Based on this working curve, the total IgGlevels in the serum sanples were
calculated. 10 Examln a 2 (Conparison in Effect of Various Lactic Acid
Bacteria) Each of the lactic acid bacterial strains shown in Table 1 was
precul tured in MRS nmedi um overnight at 37 C, and the cells were harvested
by centrlfugéﬁlMm&ml3@500W5nmﬂ@ﬁ(haQObﬁenube@tlh¥XWV®@ pedoN¥std t ut ed
skimmlk (containing Olg &VV\O yeast extract (manufactured by DI FCO) was
ferment ed wi Bﬁottﬁé’litleﬂb@tle igel mpratfagtargdt Py HERL CANWRYALdEgul at ed.
After the fernentation, the total cell count of each fernmented mlk was
measur ed. 20IVFERNWEUIQNARINGhbvirbiat Tabl abeleBeOVATaN? @ addesi tg aFchal
cell count (cells/m)Lactobacillusaci dophilus CL92
(BP-498l1) |, gweddlLaenshaeiddhesbflaqali basr€Pa8122oBx 1 68Pacadard | | UsfeeENt UM
CP345. 3x108Lact obaci | | ushel veti cus CP7902. 9x108Lact obaci | | usj ohnsoni
CP2551257x108hacpilaac Mass plasgtead utd ©P201Rés i 08 ( BRSE, obadi hlusithanhbBSus
ATCC531031 . Oxl Ce Next, IgE-elevated mce were prepared in the same way as
i n Exanpl e lscamdtitdre dboodioAd gE ppsmheagused eqt afaydbniBeafoxidase
sensitization in the sane way as in Exanple 1. The mce were divided into
groups of 10 (maoe frertgrodpowi I FCHACEEMECALeCage ofidbPebdi s EgyR Vasel s.
Fromday 19 to 21 of sensitization, various fernmented m | ks shown above,
non- f er nent edd@ed Wo/)eaebonstlilt,utaatt skeacheldk foor 1L Gheman- &&r rowtred 9 W v~
reconstituted skimm |k containing

temperature. After the plate was washed five times with

10 0.1%-Tween 20 in PBS, 100 pl of 0.2 M citric acid buffer
(prepared by mixing 0.2 M citric acid and 0.2 M trisodium
citrate and adjusting the pH to 5) containing 600 pg/ml
of 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid) ({(abbreviated as ABTS hereinbelow, manufactured by

15 BOEHRINGER MANNHEIM} and 0.006 % hydrogen peroxide was
added to each well, and shielded for 3 hours at 37 °C for
coloration. After the reaction was completed, 0OD,,; and
OD,,; were measured, and the true optical density was
obtained by OD,,s value - 0D,,, value.

20 A blood sample was obtained from a mouse that had been
injected intraperitoneally with 25 mg/ml of OVA in saline
five times {once a week). From the blood sample, a serum
sample was prepared as a standard serum. This standard
serum was diluted 1/10 with PBS, and the resulting dilution

25 was further diluted stepwise to twice with non-immunized
serum to prepare working dilutions. These working

dilutions were subjected to measurements of the coloring

13




*+ 750 pg of cycl ophospham de were adm ni stered gastrically to each group of
mce in dosages of 1 nl per day for three days. On day 22 of sensitization,
bl ood sanples fromthe mce were obtained fromthe ophthal m c veins, and
serum 15 sanpl es were prepared. The bl ood OVA-1gE and the total 1gG |levels
were neasured. As a control, a blood sanple froma nouse, which had been
sensitized i waflhessaneaway duanagg wirt ndHerpentegpnrdddwore s het ¢ i et aas
obtained in the sanme way, and the bl ood OVA-1gE and the total 1gGlevels 20
wer e neasur ed.wdhkingsahtsear e Balzed onnt ki g. w@r kAsgshaovmej ntlFe V2, IgH t he
groups of mce given 17 Lact obaci | I us aci dophi |l us or Lactobacill us
fermentum 5 fewednt eich nthé, seirgm fdangnles nkebiet obt effettaéprel@ityivian
OVA-1 gE | evel was observed, conpared to the group given non-fernmented skim
m |l k. No sigambueard wditff ereasmec wetso aliseomad- 1gF tlded ]l |G tlevedt amd bk dod
(not shown). The procedure in Exanple 2 was foll owed except that 10 15

5 serum being as 1.

{Measurement of Total IgE in Blood)

50 ul of saline solution containing 10 pg/ml of a sheep
polyclonal anti-mouse IgE antibody {(trade name AAMI1,
manufactured by DAINIPPON PHARMACEUTICAL CO., LTD.) was

10 added to each well of a 96-well immunoplate (manufactured
by CORNING INCORPORATED), and incubated overnight at 4 °C.
The plate was washed three times with PBS, coatedwith 0.5 %
casein-PBS, and incubated for 3 hours at room temperature.
After the plate was washed three times with PBS, 50 pl of
15 a 1/25 dilution of a serum sample in 0.5% casein-PBS was
added to each well, and reacted overnight at 4 °C. After
the plate was washed four times with PBS, 50 ul of a PBS

solution containing 2 pg/ml of biotin-labeled anti-mouse

IgE antibody (manufactured by YAMASA CORPORATION) and 0.5 %
20 casein was added to each well, and reacted for 2 hours at
room temperature. After the plate was washed five times
with 0.1%-Tween 20 in PBS, 50 pl of a PBS solution
containing 1 pg/ml of streptavidin-peroxidase and 0.5 %
casein was added to each well, and reacted for 1 hour at
25 room temperature. After the plate was washed five times
with 0.1%-Tween 20 in PBS, 50 pl of 0.2 Mcitric acid buffer

(pH5) containing 300 pg/ml of ABTS and 0.006 % hydrogen




*20 the lactic acid bacterial strains shown in Table 2 were used. The
results of neasurenent of the total cell count in each fernented nmlk are
shown in Table 2. The results of neasurenent of the bl ood OVA-1gE are shown
in Fig. 3. Table 2 StrainTotal cell count (cells/m)Lactobacillus

aci dophi | us CL0062 (BP-9980) 4. 40x108Lact obaci || us gasseri

CP22094. 30x 108140t cveFusddedt &rd eARIC282729. 804108Bieflidubateer20ntbr eve

CP29251. 30x108 As shown in Fig. 3, in the group of mce given Lactobacillus
aci dophi | us Bér memwide #i &k, repynitieimganatwhe bEbor yeefcftdatin ( p<th ) ODgys
OVA- 1 gE | evel was observed, conpared to the group given non-fernented skim
m |l k. No sigmiefs ceeaswai€flerence was observed in total 1gGlevel in blood
(not shown). (Confirmation of Effects in Lower Dosage) Lactobacillus
aci dophi | us CL92 Gst rtdien @inle#8hanB, 1fols€2@nti-DNP-IgE (manufactured
5 by YAMASA CORPORATION), instead of the serum samples, was
dissolved in 0.5 % casein-PBS at various concentrations,
and subjected to the same procedures as above to obtain
a working curve. Based on this working curve, the total
IgE levels in the serum samples were calculated.
10 {Measurement of Total IgG in Blood)
50 pl of saline'containing].pg/nﬂ.of goat anti-mouse
IgG (H+L) antibody {(trade name 62-6500, manufactured by
ZYMED LABORATQORIES, INC.) was added to each well of a
96-well immunoplate {(manufactured by CORNING
15 INCORPORATED), and incubated overnight at 4 °C. The plate
was washed three times with PBS, coated with 0.5 %
casein-PBS, and incubated for 3 hours at room temperature.
After the plate was washed three times with PBS, 50 pnl of
a 1/1000 dilution of a serum sample in 5% casein-PBS was
20 added to each well, and reacted overnight at 4 °C. After
the plate was washed four times with PBS, 50 ul of a PBS
solution c¢ontaining 2 pg/ml of peroxidase-labeled
anti-mouse IgG{y) antibody (manufactured by CAPPEL
LABORATORIES, INC.) and 0.5 % casein was added to each well,

25 and reacted for 2 hours at room temperature. After the

plate was washed five times with 0.1%-Tween 20 in PBS, 50

ul of 0.2 M citric acid buffer (pH5) containing 300 pg/ml

15




*Lactobacillus fermentum CP39 strain were respectively precultured in MRS
medi um overnight at 37 C, and the cells were harvested by centrifugation at
3000 rpmfor 10 mnutes . The collected cells were cultured in MRS nedi um
overnight at 37 C, and the cells were harvested by centrifugation at 3000
rpmfor 10 m nutes. The nunmber of cells was neasured for each strain, and
the cells wewod ARDenaled 0006~ 3shivdmad&n ape nosddeemasatddde @f texed6hcel | s
per 1 m to obtain suspensions. Next, |IgE-elevated nice were prepared in

t he sane way wasllinaBdaspieltiecafidrt Be thd SOImOYALEGEa aso o dsampelr shudgy 18
of sensitization in the same way as in Exanple 1. The m ce were divided
into groups dor(redceipar giThuen WL, thes seaesaredage of bl ood OVA-I gE

| evel s. Fromday 19 to 21 of sensitization, the above suspensions were
adm ni st ered gastarn cah¢ yotberabhngr,ogmmf £ edemonsdoIgFes manuf attpeedday
for three days. On day 22 of sensitization, blood sanples fromthe mce
wer e obtsai nedhyf CARMPERELBAPORAIIORIE Y LIINE,. )antins¢eanh s es eweares pmpparsed.
The bl ood OVA-1gE and the total 1gG |levels were neasured. The results are
shown in Figwak dAsssllcwtd in Fi 9% Qasehnb@HS gt ougsi o s Mo grveat2bns,
Lact obaci | l us aci dophilus CL92 strain or Lactobacillus fernmentum CP34
strain, signahidcantbieabtbit aoy téfef acme piMletigEekewnal akasreobserakltain
conpared to the group given non-fernmented skimm |l k. No significant

di ff erence waswahseirnvgdurve ot aBabg@ loavehiisn wolrddchd roirsépwohe. tdéBal The
reduction rate d in OVA-1gE | evel when each suspension was adm nistered is
obt ai ned by thes flswvell a drlthl/ @ermhesemple sr emwserdschibateidandard ratio
of OVA-1gE | evel when the non-fernmented skimmlk was fed, 5 and b
represdts tmxasiplhelagd rati o of OVA-1gE when each suspensi on was fed.
Denoting the cell concentration of the suspension admnistered to mce by s
(cells/m), aubmgsstbhbog thaEfFdst i of prapobtisoLdo:ideaceduGaicerisj o d,
t he nunber of cells x (cells/m) in the suspension 10 required for reducing
the OVA-1QE | evelEdyn hatf the tkick iexpecidebhal exvisilens t sadhtaishedrbyin

t heformul a x=(sx0.5)/d. Using this fornmula, the nunber of cells x for each
bacteri al Table 1 was precultured in MRS medium overnight at 37 °C,

and the cells were harvested by centrifugation at 3000 rpm
15 for 10 minutes. 9% (W/V) reconstituted skim milk
{containing 0.1% (W/V) yeast extract (manufactured by
DIFCO}) was fermented with the collected cells at 37 °C
until the milk was coagulated. After the fermentation,
the total cell count of each fermented milk was measured.

20 The results are shown in Table 1.

16




rstrain used in Exanples 2 and 3 was obtained. The results are shown in
Table 3. 15 Table 3 Strai nNunber of cells required
(cell s/ m)Lactobacill usaci dophilus CL92
“(BP-4981) 1. Ox106Lact obaci | | usbul gari cus CP18122. 0x108Lact obaci | | usf er nent um
CP341. 4x106Lact obaci | | ushel veti cus CP7903. 3x108Lact obaci | | usj ohnsoni
CP25513. 5x 108ladctabhci | | uspl ant ar um CP21727. O0x108Lact obaci | | usr hanrmosus
ATCC531032. 9x108tactobactittusactdophtttus—€L-0662
( BP- 4980) 5. Ox108Lact obaci | | usgasseri CP22093. 1x109Lact opacl ?F@dr &5er
ATCC232723.3§ %Bi't i dobact eri um breve CP29251. 1x10' Examto &%BH
(Cinical Effect on Human) Thirteen subjects suffering r ob¢ Pt S|
allergic 5 1@aFPpaoklipsnacigdqrivel ageChfe 2BP949810) year sl 096105 mal s
anf7 femal ¢9)aonesiea givens ahikfa2i¥@eKkspoBigbservation| perips, 1§90 ni/day
of fernmented i k- LoNt3 80 8~t9,1- 3 x 109 Tetsim_T .
Lact obaci | | a4 -'.'.-' s _C 34 : j
subj ective $yifstigtRd Getéuiss dgdd i ¢ 1f eF¥4PS, and based| on_thedx8honsels
t he synpt ons Dhaerteols€ok 2duisn jadooralanteCREBB 1t he "Severity Cassiiptati on of
Allergi ¢ Rhilldd &p PEPY T @ST 2% YARR SEp PRghety of A!'eﬁyﬂ7336;§§?ﬁrﬁﬁ5 of
rhinitis were—dgdragrosetat—tntervals—+na-agcardance—wththe—guideHne—of
Japanese Soc¢it&Sf aQ&F&PSMQQiW”%ﬁ%%dAggpép&p re obtaj ned {3%hP1 he
subjects at intervals, and the IgE titers in blood were neasured. Further,
the | owest tenperature of the day was recorded during the test period.
Severity of nasal } O, 10j.e . of S oW 09,
and the | owest téﬁ%g€g$§$% %%Q?ﬁgggaéggﬁrﬁﬁget%ggggggﬁ%é?iB gaggﬂghﬁeg in
Figs. 5 and &. ri es efi t f ~}h
g @s PM EREmbA® 4€ShnB Eh@%l&@@ é@%?bm @gggﬁ%g&ﬁee@ ohl gfﬁay

fluctuated greatly from 14 C on the firsf day of -i nt venber 1 down

to 3.7 G on thelragkndar at NEAKEY (@%é%%%ﬁ% e LV & W Enpam 10 &y oEven

under such conditions to deteriorate t S synptons, nose congestion

howed a t ' n i !
showed a_t enfaney Jord MRLOYASLNG IRPIS. GlSEToEheoCRTERNGRIEN, Al 01 ke

(Wl coxon test: p<0.1), and signific I'mprove was obs
after the  the same average of blood OVA-IgE levels. From day 19 to

21 of sensitization, various fermented milks shown above,
non-fermented 9% (W/V) reconstituted skim milk, or
non-fermented 9 w/v% reconstituted skim milk containing
750 pg of cyclophosphamide were administered gastrically
to each group of mice in dosages of 1 ml per day for three
days. On day 22 of sensitization, blood samples from the
mice were obtained from the ophthalmic veins, and serum
samples were prepared. The blood OVA-IgE and the total
IgG levels were measured. As a control, a blood sample
from a mouse, which had been sensitized in the same way
but given no fermented milk or the like, was obtained in
the same way, and the blood OVA-IgE and the total IgG levels
were measured. The results are shown in Fig. 2,

As shown in Fig. 2, in the groups of mice given
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+ 21 commencenent (W coxon test: p<0.05). Frequency of nose blow ng al so
showed a tendency to decrease three weeks after the commencenent of intake
(Wl coxon test: p<0.1). During the period of intake, tendency of decrease

“in 5 frequency of sneezing, renission of swelling of inferior nasal concha,
and decrease in total IgE titer in blood were observed. 22 1. An
anti al | er gi c &feheLe6Apivs mfiderhnlust ove hanfeeds el I usadid mneawt dm
bacteria selected fromthe group consisting of lactic acid bacteria of the
speci es 5 Lacdtoueenfeddnbtkdopheriusicpadt ishabid dyac edifies tof( pti¥e Ghkedires
Lact obacillus fermentum and conbinations thereof. 2. The antiallergic
agent of cl a4 I9ketevalsaiad [Griezvad, acpupbacideria tWie tgeospegiasn
Lactobaci | l us aci dophilus are bacteria of the strain selected fromthe
group consi stigiy &8¢ rmastesasikiinugniack dophe| asgidieanteposfeednae was
I nternational Patent O gani sm Depositary, FERM BP-4980), Lactobacillus
aci dophid us Gbgeyxdegosht édtatl 53¢ nlevaat iondlldad efbo€r gawmiverh Depositary,
FERM BP-4981), and conbi nations thereof. 3. The antiallergic agent of claim
1, wherein s '

The procedure in Example 2 was followed except that
the lactic acid bacterial strains shown in Tablé 2 were
used. The results of measurement of the total cell count

10 in each fermented milk are shown in Table 2. The results

of measurement of the blood OVA-IgE are shown in Fig. 3.

Table 2
Strain Total cell
' count

(cells/ml)

Lactobacillus acidophilus CLO062 (BP~4980) 4.40x10°

Lactobacillus gasseri CP2209 4,30x10°

Lactobacillus reuteri ATCC23272 9.60x10°

Bifidobacterium breve CP2425 1.30x10°

15 As shown in Fig. 3, in the group of mice given

Lactobacillus acidophilus fermented milk, significant

inhibitory effect (p<0.01) in OVA-IQE level was observed,

compared to the group given non-fermented skim milk. No

significant difference was observed in total IgG level in
20 blood (not shown).

Example 4

(Confirmation of Effects in Lower Dosage)

Lactobacillus acidophilus CL92 strain and
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*acid bacteria of the species Lactobacillus fermentumare 20 of the strain
Lact obacillus fernmentum CP34 (deposited at International Patent O ganism
_Depositary, FERM BP-8383). 4. The antiallergic agent of claim1, wherein
said lactic acid bacteria are capabl e of reduci ng, when adm ni stered 25
orally, antigen-specific IgE level in blood in a nmouse rhinitis nodel
wher ei n antig@&@&k@ﬁiﬂéuﬁgéﬁﬁﬂ@wtﬂm B6P8dd sttaaigeewe ek evased dhyi vabal | y
exposi ng the nouse to 23 continuous antigen stinmulation. 5. Use of lactic
aci d bact eri ®@rsghwktedefir omMRfe mgradoupn oorsirsigng adf 37att | @aratittiebaeldrsi a of
the species 5 Lactobacillus acidophilus, lactic acid bacteria of the
speci es Lact #isad hhay efsdrenkbtyuns n ind fugadiinat adn30 ¢ bexpeofori 10 thisutes.
manuf acture of a nedi canent for reducing allergy. 6. The use of claimb5,
wher ei n sai d Th#c ciod- laod e $ant bl $ avdlde oful hersgech é4R $ and dibamidvesnight
aci dophilus are bacteria of the strain selected fromthe group consisting
of Lact &baci kltus7acicdopmid u$h eCldHIOPs (wkepesh & ettedtt ekdntbar kaln taniatudat €8h
Organi sm Deposi tary, FERM BP-9980), Lactobacillus acidophilus CL92
(deposited aBtlz 1M erpat ifomall (Paniomt t ©sganThm Deposst aoy, cEERM BR#A981) ,
and conbi nations thereof. 7. The use of claim5, wherein said lactic acid
bacteria measured for each strain, and the cells were suspended in

9 % skim milk at a concentration of 1x10° cells per 1 ml
to obtain suspensions.

10 Next, IgE-elevated mice were prepared in the same way
as in Example 1, and the blood OVA~IQE was measured on day
18 of sensitization in the same way as in Example 1. The
mice were divided into groups of 10 mice per group with
the same average of blood OVA-IgE levels. From day 19 to

15 21 of sensitization, the above suspensions were
administered gastrically to each group of mice in dosages
of 1 ml per day for three days. Onday 22 of sensitization,
blood samples from the mice were obtained from the
ophthalmic veins, and serum samples were prepared. The

20 blood OVA-IQE and the total IgG levels were measured. The
results are shown in Fig. 4.

As shown in Fig. 4, in both groups of mice given
Lactobacillus acidophilus CL92 strain or Lactobacillus
fermentum CP34 strain, significant inhibitory effect in

25 OVA-IgE level was observed, compared to the group given
non-fermented skim milk. No significant difference was

observed in total IgG level in blood {(not shown}.
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*of the species Lactobacillus fermentumare of the strain 20 Lactobacill us
fermentum CP39 (deposited at International Patent O gani sm Depositary, FERM
_BP-8383). 8. The use of claim5, wherein said |lactic acid bacteria are
capabl e of reducing, when admnistered orally, 25 antigen-specific IgE
| evel in blood in a nouse rhinitis nodel wherein antigen-specific IgE |evel
in bl ood has beenTk¢evatudthomasat &ydeipo$iilg kg heusé whegorgaqiuous 29
antigen stimulation. 9. A nethod for reducing allergy conprising |
admi ni steri ngguspenssobj ews iadmeristeredch s eshicdinad ay Zhef fctmudadose
of an antiallergic agent conprising, as an active ingredient, lactic acid
bacteria sel ettkd(bremt hregranip @onspseiseptef thet staadaddacdteid aodf t he
speci es Lactobacillus acidophilus, lactic acid bacteria of the species
Lact obaci | | uo¥2er hgHRt Lewednoheonbi matrons £ é@mehdreebfsk . mThe wethdeé dof
claim9, wherein said lactic acid bacteria of the species Lactobacillus
aci dophid us a@red bacteprasehtshéhst saiamdset e atad 6 rofn OWe- jgaupheansiasti ng
15 of Lactobacillus acidophilus CL0O062 (deposited at International Patent
Or gani sm DepasispeysiBERMaBP£49B0) ,Ddmct bhgcthkusedd dopliénsret92n of
(deposited at International Patent O gani sm Depositary, FERM BP-9981), and
conbi nat i ons theraofpe?fidh. add mritdwredftslmide %y whered N1 §4ind )|, aghidc
acid bacteria of the species Lactobacillus fermentumare of the strain
Lact obaci | | ua fsumenguh@R34 (ideposigmsbattiohetpatihenale Rat€ndénOrganiosm
Depositary, FERM BP-8383). 25 12. The nethod of claim9, wherein said
lactic aci d Whctehe anampecapdabl®e bisredyeiend,s mien aantheskersgtbrosBbhy, 25

10 required for reducing the OVA-IgE level by half in this
experimental systemis obtained by the formula x=(sx0.5) /d.
Using this formula, the number of cells x for each bacterial
strain used:hlExampléSZ and 3 was obtained. The results

are shown in Table 3.

15
Table 3
Strain Number of
cells
required
(cells/ml)
Lactobacillus acidophilus CL92 (BP-4981) 1.0x10¢
Lactobacillus bulgaricus CP1812 2.0x10°
Lactobacillus fermentum CP34 1.4x10°
Lactobacillus helveticus CP790 3.3x10°
Lactobacillus johnsonii CP2551 3.5x10°
Lactobacillus plantarum CP2172 7.0%x10°8
Lactobacillus rhamnosus ATCC53103 2.9x10°
Lactobacillus acidophilus CL0062 (BP-4980) 5.0x10°
Lactobacillus gasseri CP2209 ' 3.1x10°
Lactobacillus reuteri ATCC23272 3.3x10°
Bifidobacterium breve CP2425 1.1x10°

Example S5
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rantigen-specific IgE level in blood in a nouse rhinitis nodel wherein
antigen-specific IgE level in blood has been el evated by nasally exposing
the nouse to continuous antigen stinmulation. 26 /N p/ N p/ N\vp/ NFp/ N jvT/ N
7/N j Fp/ N Fp/ N F/ N
FT/ Np/ N, j / Nf M NVp/ NI j p/ NvYp/ Nf p/ Nf p/ NI / Np/ NvOYp/ Nf OT/ NvYp/ Np/ Np/ NYpGnpS! 4i P
P {Clinical Effect on Human)
Tn} xsni d_Y] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] calkkartapvapedicadean! smffeffing from perennial allergic
~ysni d_ZTni d_] c”a] ca] ca] ca] ca] caV] ca] cal] c
ia] caV] ca] ce/\ﬁﬁajn'a]:d:a\/](aaﬂeoﬂde:adg:a\@ papcaVicd] galand calep] eakhtald ealcal ca
ca ; puwx
HVb~yt nhc] Xni 't featdles/] eglreayiveY) caftajrcaViecd| < a¥] claj e ajatlicapealical,ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca]ca] caU c a]ca] ca]ca]ca 2d~=K\vP
P1E21V LI U #4400 mhit 7 daydolfc Ekraimad € a LRk ceépsdhealiar] @aleaV] s eaVvhica caVv]
ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca #- #A#Ha#| #H##S;
$[$$$$96@@EWM&H&EMEéHbKAMI)d@)Dactobacillus acidophilus CL 92 strain
*@Gztoje [V]]ca]ca] ca]ca]ca] cal]ca] ca] ca] ca]ca] ca]ca]ca]caV]ca]ca]cal]ca]ca
] ca] ca] ca] ca]foat chweadlca] cadealtapbaaMdioad Gt Fubsjeadt-itve G ymptioms wdr@ Q S.
/11000$1T12=2u2| w mhc”Y] ] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca
] ca] ca] ca] calicadwad cakcdahdaled a) cahdabealech]@a] tlaé U233 AINIFI3 444d15[ 6y 7889
==>>7? @A\BCDDDEEEEE{ vql gb] X] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca]uairadna] eakc ajwded & al naheeaberalas] € af Loh EERkI 0Bk WMMINNPP
PPOQMORRTRROSAT: TBTCThTuTTTTTT{upj e_ZIl gb] X]]]] caV] ca] caV] ca] caV] ca] ca] ca] ca
] ca] ca]ldn] ca]®led £2af tahtdoalc Wl The egli caRbdlmia] el cpt oglierkcalcal cal ca
TTUU9 UFUc Uo UUUU: Vr VWWWEWNNKB Xr XXXYWYYYYYYYY~yt oi d*Yl gb] X]]]] caV] ca] caV]ca] c
ia/% ca} ca]V]ca] calagz el eaboaliealycal £ad tadegbtalgca] cal e cahsabgalafial cevical ca
cal]caV] ca
Y1Zi ZZZ[ [ [ [ [ 28\ Bl aghosell |d¢] |1 €421 5L A" By nd sin b)) e alhcaliea] ca] caV] ¢
a] ca] ca] ca] ca] ca] caV] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca! Ru¥Y@2bihe* b&bbhlpootce d3didddgledean 114£§61999 0z @IS ed V] ] ] caV
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca]
ca] ca] ca] ca] @@]mq £ ajerd "Pkogigedghr bhMZhehd iibhabbbhat intervals, and
a] caV] da| caV|tde] ¢g¥| tht eay]icabiavdcatceVicadeadica] Cavitted catheal owest
D mirmnoo’ plp7p8pj ppppaqda@l gqqqqagrfrrrrr#s@~ysni d_ZkfV] ca] ] ca] ca]ca]ca]c
ial\/j ]ca] ]ca\/{ cajtcajrcani tateal £ aheadle g\ o realcadd ¢ ahealrop b tekeadernl eal.cal ca
calJcalca]ca
@Ns\ ss{ ssstSBtveti t vl of unasal( canswativEnPne Wk X s ahh xXkiV] cad eqheatgaV] ca
] caV] ca] ca] caV] ca] ca] ca] ca] caV] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
aV] ca] ca] caVpdanose blowing, and the lowest temperature of the day
WX X +X. X<XOXXXXOYt yyyyzz{ W M {{{| & _|yl||.-}<}X}|wql gb\ VkfV]c]caV]ca]ca]ca]c
aV] ca] ca] caViedjicey] tlag casaVpealical/] &aé cahoahca]m&]mgas} cabcahdalecal caV]cal c
aJ caV] ca] ca] ca
X} f}}} RO5~~~x 9yt yrryizzd 9N {te(q Ripdnd ¢d, Jeedlome gb\tkkdipg chcaYecafcahea) caVv
] ca] ca] caV] ca] caV] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]]ca]ca]ca]
ca] ca] caV] caCGapy Ki#t@Ydd dd gre@ily Eromd8%dRoh)tise first day of intake
) 109448 () - &010%&' () - Fv10%H&' () -V s10%4& () - VSi K- #10%14& () -1 10%4& () -
10948 () - #C1AMA& b OAOVER Apwh HIAR 1) 20988k h)- 4isdE-ddAL09F& I Bt ake
10944& () -1l 10%& ()- @ 10%4& () -- 109%& () - +#10%4& () - #
10%4&' () - Pxny Ol B¢ 5 109 &o ¢ ers mkite 10hAOHE108418 Ehre 8K Ehchf
1094&' () - 5#10%&' () - Pc} A ?mbCl #10%
109E&' () - f #10%RA1)t-1 @ ¢ 1DONERE& r(L)optdd YB8E ( r hipA TAMEES 1) £t EAt0YR& s(d - S
QSz[ 9nbCl | y710%EES () - f - #10%E&' () - | Qkf - #1090NENE&' () - f ##100m& () - ! Qkf ##109%N
ENE&' (¥9! f #t0vBES {)on showed a tendency to improve two weeks after

the commencement of intake (Wilcoxon test: p<0.1), and

significant improve was observed four weeks after the
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1 _@! p#10%ESL () -! p#10%EE& () - FV10%E&' () -V vs10%E& ()-s 10E 10E
10E<10%&& () -!

z[9_@! Xf-#10%JEUEL () - f#109&' () -! QF #109YNENE&' () - ! OF #109NENE&' () - f #10%E& (
) -1 QFHLOYNENES () -"~\: 11 UYSH10%EES () - ! SH10%EE& () - FV10%& () -s 10E 10E
10E<10%E& () -! QF-#109%NENE&' ()-cs"Z}"?2~\: 1T #N1O%&ES&' () - f#10%E&' () -! C] f #10%CGE
@& () - f #102@minencHMOMGCHCERE Oxon 1O%ES X0 . 0pnswXFErequency of nose
10E<s10%E& () - #910%E& () -! nf 1#109KEKE&' () - ! nVf 1#109%KEKE& () -! %109 ] & () -
I QF %6 1 0YINENEZ of¥in s talsoNs h#&EE%al {ondeAOY( &o( Yec¥qKe (Tthi0% &eks
FV10% & () - V<vWL0% & ()-s 10E 10EV1dEnN
#8109 #10% &£fter) tOK & ofmmat8dang Bt (P £ 910V &e( Y WilQUDH e st1O0%<KD ()} 1f dEMN
#810% $ 10%4 & ()-'110% & ()- 10% & ()-f 10% & ()- 10% & ()-#&L10%% & () -
V2dEmMN #&1DUESH0%IEe (pe B1idA%0& (IntlslOf &efifehcy of decrease in
10% & () -#-&10O% & () -+10% & () - 2dbC #&10% cs10% & ()-s<t 10% & ()-V 10( 10(
10( <t 16% & €y e9tt0q & ) sHeD2ARG () réhl2bEom&dFOoBWelling of inferior
10% & ()-3#10% & ()-! BH#L0%(1(& ()-DSH10% & ()-!DSH10% (& ()-010% & ()-# P
1{Z8bC nasal concha, and decrease in total IgE titer in blood were

cbserved.
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1. 10%& ()- . 10v@e& ()-

g<#100&' ()-)! U<#L0%@K@X&' ()- <#10% & ()-! X<#10988& ()-!,!.1/1011121LI!~ @
I'g 10% & ()-010% & ()- FVI0O%& ()-V 10( 10(

10(<t 10% & ()-!g. 10% & ()-!1!111111"kQR@ 10% & ()-} 10% & ()-} 10% & ()-}
109% & ()-}&109% & ()- 109 & ()-" ""1""" ":": "} "F@ 10% 109% & ()-}

104 & ()-} LOSRIRIR)-} 10% & ()-};"H'S'T" "j"k"x"u]C@ 10% 10% & ()-}&
104 & ()-1)
1. An antiallergic agent comprising, as an active
ingredient, lactic acid bacteria selected from the group
consisting of lactic acid bacteria of the species
5 Lactobacillus acidophilus, lactic acid bacteria of the

species Lactobacillus fermentum, and combinations

thereof,

Z. The antiallergic agent of ¢claim 1, wherein said lactic
10 acid bacteria of the species Lactobacillus acidophilus are
bacteria of the strain selected from the group consisting
of Lactobacillus acidophilus CL0O062 (deposited at
International Patent Organism Depositary, FERM BP-4980},
Lactobacillus acidophilus CL92 (depoéited at
15 International Patent Organism Depositary, FERM BP-4981),

and combinations thereof.

3. The antiallergic agent of claim 1, wherein said lactic
acid bacteria of the species Lactobacillus fermentum are
20 of the strain Lactobacillus fermentum CP34 (deposited at

International Patent Organism Depositary, FERM BP-8383).

4. The antiallergic agent of claim 1, wherein said lactic
acid bacteria are capable of reducing, when administered
25 orallf, antigen-specific IgE level in blood in a mouse
rhinitis model wherein antigen-specific IgE level in blood

has been elevated by nasally exposing the mouse to
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"10% & ()-}& 10% & ()-}) 10%& ()-}x""""""""x"2@ 10%& ()-} 10%& ()-}
10% & ()-} 10% & ()-} 10% & ()-}""""""""}"F@ 10% & ()-} 10%&()-}|
J109%6 & ()-} 10% & ()-)"#H#ut#Afatit S2@ S10% & ()- #10% & ()- s10% & ()-
109% & ()-1& 109% & ()-}) 109% & ()-}a#| #HH##S; $|[: 2@ . 10% & () -

&10% & ()- &LOWH#& ()- $ 10%& ()- "10% & ()- 010% &' () -; .
$[ $$$3$9004 [ Co@tInuEg oomgigen sl Ration.6 10% & ()- 410% & ()-
2010% & ()- OV1IO% & () - %80 oY@ N/Y%eL0110% & () -10% & ()-10% & () -
10% & () -
FV10% (8L) ()-V10' 10" Y% %% %8806 W0110% & ()-10% & ()-10% & ()-10% & () - lp%
' & () - YBARAGEE/X RERL 1006 LA ¢ 1 ¢08c& 'd a9 18] § ) s d DetcRie) FUBARARRENN <61 H0% &' (
)-10% & ()-10% & ()-10% & ()-10% & ()-&& & & &;
&l &T&sW011090& 1St 1096 &f (L atdoic’ §9+d 0Ba &t erib0W R {He TEHED&EATEN&E&Y X701
| #1099&' ()- 10% & ()-10% & ()-10% & ()-10% & ()-& Wy' "' (|[:701

. Y10%5&' () Lac&olpas BLIps a&itdwisi s, Ratl@¥® @cid BH#IORLE) of the
X1 #1096¢XX& () - (W (((((()vU4l #10% & () - FV10% & ()-V10' 10' 10

<s10% & ()-speQae®@d&ctpbacillus fermentum, and combinations thereof,

in the manufacture of a medicament for reducing allergy.

6. The use of claim 5, wherein said lactic acid bacteria
10 of the species Lactobacillus acidophilus are bacteria of
the strain selected from the group consisting of
Lactobacillus acidophilus CL0062 (deposited at
International Patent Organism Depositary, FERM BP-4980),
Lactobacillué acidophilus CL92 (depositéd at
15 International Patent Organism Depositary, FERMIB§—4981),

and combinations thereof.

7. The use of claim 5, wherein said lactic acid bacteria
of the species Lactobacillus fermentum are of the strain
20 Lactobacillus fermentum CP34 (deposited at International

Patent Organism Depositary, FERM BP-8383}).

8. The use of claim 5, wherein said lactic acid bacteria
are capable of reducing, when administered orally,

25 antigen-specific IgE level in blood in a mouse rhinitis
model wherein antigen-specific IgE level in blood has been

elevated by nasally exposing the mouse to continuous
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+<010% & ()-" )X))) *G]*|[:vusl 10% & ()-  10% & ()- J 10% & ()-
#10% & ()-  10% & () - 10% & ()-]***+<+a++|[: vU4l #&10% & () -
10% & (). 10%& ()-  10%& ()- f#10%& ()- #&I0W& ()-+++ G, [[:vU4l
f+#10% & ()- )f 10% & ()- ' 10% & ()- #WRI0% & ()- #*10% & ()-

| #10% & ()-,--i---.J.|[:vU4l 910% & ()-  7}10% & ()- f5s$10% & ()- 3
10% & () - fﬁltﬂ%r& %&mulaio%r& ()- J.LLMNOQS.//vU4l C10% & () -
10% & () - 110% & ()-  FV10% & ()-V10' 10' 10’

<t 109 & ()-//000$1T1| [:vU4l #10% & () - 10% & () - 510% & () -
+10% & ()- "10% & ()- fL10% & ()-T12=2u223A3|[:vU4l #5 10% & ()- 1
10% & ()- 9 10%eethod for1@mdig¢ing #ilevgs Qomprising

10% & ()-A3{3333333t4vU41 J9%$10%#& ()- q9%$10% & ()-10' 10" 10 <

10% & () - ofdmigusBL€¥ing7| t @096 R e CHAURGHSE 6T [Smlzﬂ,lredlx##lO%#&h() q
#10% & () - g#l0%#& () - 9%$10%#& ()- 9%10% y! & ()-
q9$10%P& () eXAFH 18888888} @il RrpanGYas 9 r ¢ Dasd@art Oasmpx169%@i8’ @F- an
X-#10%#&' () - -#10%#& ()- ##10%#& ()-99:Q ;<=|[: bWl | $10%#& () -
| $10%0™" T& ( petigp 0% gdient $10861DR 49idI1SA00E#L& $¢lected from the
p#10%#& () - ==>>>>>??vUA4l p#10%-#& () - p#10%#& ()-10#10#10#  L<10%t& () -
, - $10% #[ & @roup cHIDGHiay( pf l2@NABG¢idUddctefr$BOUE-#1E (Jpécies
f$10% ~#! & ()-} FSL0% ~#(& ()-} f 10%#& () - #10%#& () -
q#10%-#& () LGODRODDEEY g acliehigh{)us, lOvai& (Qcid bacteria of the
| s10%#& () - 10~#10~#10~# i< 10%#& ()- f$10%#& ()-}EEEEEEKJ|[:vU4l
10%#&' () - &sp el iaE&E € pba c IHIGMMAHRE fhen t ub)Yahsl (Jomb lO&aE&N(S) -
#Cl0%#& () - kInJoJpJqdJ K LaLvu4l f#109& ()- f#10%EHE& () - S#H10%& () -
SH1098& () - Lo E0s#l0a# < 10%#& () -aL2MpMONNi OP| [: v4l x| -#10% #/ & () -
| - #10%#>& () - f##10%6#& () - qf ##10% #( & () - f#10%#& () - ]
f #10%E4#E& () - PPPPP PPOQMQvU4AL  110%' & ()- 4#10%&R& ()- #10%&z& () -
vY: 109" & () -s10#10#10# L< 10%#& ()- mMORRTRROST|[:vW4l  ##10%n' & ()-
$1098& () - d920%THie &h¢hodsPTOWIENIGR' §) - wheBeAUR's@id lactic acid
S$10%&R& () - TAT7T8TOT: TBTCTITvZ: 1 p{!10%#& ()-JIp{! 10%#& ()-J )10%#& ()-
10n' 10n' 10nbact e’ &f (Yhe species Lactobacillus acidophilus are
##109%Z& () - ITKTVI\ TgThTvTTI J*p{! 10%-#& ()-JIp{! 10%#& ()-J' ~! p{! 10%#& ()-Jp
{1 10%#& () bapftlekits-HE thelptirbiY-#& 1ectled Triol taepiroliYeit@id)stdihg! p{! 10
Y%-#& ()-JIp{!10%#& ()-JIp{!10%#& ()-J)' ~! p{! 10%#& ()-JITTTTTUUeE+p{! 10%#&
() - p{ L20%#&f( V-adpf d 1 DEE#&uE) ap{ddiVE-#8&S (TLO'0612- p{dekf8e#8e Q) adp{! 10%-#& ()
- JUUUOUBWUGUXUNL, p{! 10%-#& ()-Jdp{! 10%#& ()-J' ~! p{!10%#& ()-JIp{! 10%#& ()
- Jp{! 10%-#&T fek rrd A aUpivt ke G pd & i O $a Be bpsd talmf,! FERMER)4IPG ) 10%-#&
O)-Ip{!10%#& ()-J" ~!'p{!10%#& ()-JUUU. \rVW| [:,p{!10%f, f 10%& ()- fC
10%45& () - e cEOH4ERE [Jusf 6SEHOWMABRI 3 -CLB2 1QWIPR s(D)red at
f #FCLO%H$E () - VWBWAAKBX| [ 1, p{! 10% f + 10%H$& ()- f* 10%$P& ()- f)(
10%18& () - T@el0raibiconal FPSHEdt-88g ehi si3DapUeid a)y S NERKBEXY §81 p{! 10%
ff710%1$& ()- f6 10%$& ()- f3 10%B& ()- f2 10%B& ()- fO 10%4B& () -
f.#10%1$& ( pndYYOMmiiawvidps! thek@dH& ()- fO0 s10%$& () -
f)10%45& () - 10HP10HPI0HS fi< 10%$& ()- f9 10%& ()-1Zi ZZZ[[[|[: vU4p{! f
f*10988& ()-f f10%& ()-f f@LO%WPB& ()- f @O%W%B& ()- f 10%1B& ()- f
10948& () -[[LILLNI[;vUdp{! f ZO!10%& ()- f 10%$& ()- f ff 10%B& ()- f
10%45&' () - 1110%#$& (Method of claim 9, wherein said lactic acid
ff310%$& () -\\\\ VIV R\ S\ kK34p{! Z0! 10%$& ()-Z0! 10%1$&' () -! Z0! 10%1$&' () - 20! 1
0%13&' () - ZObAQHEREL A pLStheyaEd sl s's ped pdB6 £1 A WekBR L € )rmlefH i) WniBeo €) £ 170! 1094
& ()-!12Z0! 10%4p& () -Z0! 1094$& () -\\\\\ 1] k] j I <4p{Z0!10% f.J 109R2%$& () - :
f,1092%$&" () stiaioVR$REtPbI0L 10U & ()me ZOLA0OPBE ((dddddLERCGAM| [ - 4102%
fL< 1092%$& ()- f:109R2%$& ()- f8l0WR$& ()- f3 109R$& ()- f1f 109%23$& ()- fOf
1092%$& () - HEh S e@IRMA D B ORIOF g En 16 BE&P O 5 tiafril, 0 HERM BR-8383) .
ffI10%06& ()- f10%08B& ()- fs10%6& ()-102$102%$6 |~ *babbbbl| [ : A4102%
f/1098B& ()- f-10%8& ()- f+ 10%B& ()- f) 10%B& ()- f 10%B& () -
f #CLO0%OB&' () - bbcdddd3dj dvU410 fJ 10%#& ()- f\ 10%#t& ()- 1006100610086 fL<
10%086& () - 12.107BB&'n{9thdd 50 F0UDBEN( )3, deddedecn| paddANadt fc18#& ()-f f
10%6#& ()- f 10%t& ()- fOSH10%#& ()- fl 10%#& ()- f

bacteria are capable of reducing, when administered orally,
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« 10%#& ()-ee, ffFfff|[:vU410 f f!109%#& ()-f f 109%4#& ()- ff 10%#& ()- f
1098& () - f#10%t& ()- f10%#& ()-ffgggg gcCvU410 f
fakKy 10%#& () -] aKy 10%#& () -] aKy 10%#& () -] aKy 10%#& () -] aK¥ 10%#& () -]
Tf#) 10%& () -=
g+g, g: gUg] g”gl geG+r4aK% 10%#& ()-]' h}!akKo 10%#& () -] aKy 10%t& () -] akKos 10%#&
()-]1' h}! aKo@aniokse iy spe gidaggJesE4ared 100681 Opdaky BOMa! H9 -Fad®d tO%6#& () -
] aK%8 10%#& ()-]' h}!-aK% 10%#& () -] aK% 10%¢#& () -] 9ggggggghl, 4aK9% 10%#& ()-]a
Ko 10%¢+& () midddll aikidri0ion: & n(t)i-denkos need: 81 c) IYEKLE UO¥s& Pldocthhaggghkr$hih3he
G+t4aK% 109%#& ()-]1"' h}!aKos 10%#& () -] aK¥® 10%t& () -] aKy% 10%#& ()-]' h}! aK% 10%t
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