28 Novenber 2006 SPECI FI CATI ON ANTI ALLERA C AGENT, UTI LI ZATI ON THERECF FOR
REDUCI NG ALLERGY AND METHOD OF REDUCI NG ALLERGY 5 FI ELD Q%]@Eynﬁﬂﬁ ghEsent
invention relates antiallergic agents. The invention also re i o use
of the antiallergic agents for reducing allergy, and a nethod for reducing
10 al l ergy. BACKGROUND ART Al lergic patients have been increasing in nunber
every year in many countries incl goprg &apantoand hi gh incident of
allergic adults, one out of three in Japan, is reported. 15 Allergic

di seases are categorized into four types, type | to IV, depending on their
mechani sm of action. Sone kinds of allergic rhinitis such as pollinosis,

bronchi al — astiyie; A NERATEPhE IR TBIT 11 $281¢ ol BGIHRESTUROE! REWuUdT Nd
(1 gE) -medi ated al I ergy, wherein i'ncrease in antigen 20 specific IgE |evel

in bl ood enhances theaft.igkcef 248y MPPEHH O@|@yﬂyd§NaN%&Q§§GYThe mechani sm
of devel opnent of Type | allergy is as follows. Wen an antigen, such as

pol I ensg house dust, or mtes, invades the body, an IgE antibody specific
to 25 such antigen is produced, and binds to mast cells or Fcs receptors

on the bas°p§i€ﬂiﬂ¥%@9£3$° sensitize the subject. Wen the antigen further
i nvades the body, € antigen 1

The present invention relates antiallergic agents.
The invention also relates to use of the antiallergic
agents for reducing allexgy, 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 prcduced, 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



28 Novenber 2006 binds to the IgE antibody to forma conplex. This causes
degranul ati on, wherein chem cal nediators in the granul es’zgﬁH&é?nt?e 2006

hi stam ne and | eukotoriene, are released to develop allergic synptons. 5
Recently, allergic diseases are treated mainly with antagonists to

chem cal nediators, such as antihistam ne, and steroids used as
anti-inflambaiody agethe. IEwereibodyotbh Hbrimhesecmpiaks mitalsy gqanme sle
synptomati c therapy, and steroids inhibit the overall immne response, 10
resul ting i ndsgdeaneflfecitsn, Micardaiat ichemd,c Algeeidd aftrrs ahtbé igreghukéease of
chem cal nediators by inhibition of degranulation are also used, but no

fundanent al shehapeutiist Aged sntBYeuRet cidehd pure foleaped focrlvdelop
reduci ng the I g anti body, which is the major factor of 15 allergy

devel opnent . aFuethac J@fpveaessary chronical admnistration, antiallergic
agents that are easy to take and highly safe are desired. Accordingly,

novel agtiallergrecagentys, JmEVeAg§isuahsREERE td:eS ©F &2 deaandesl 2 G iSYMVARY
OF THE INVENTION It is an object of the present invention to provide an

anti al | ergi caaggRbnliRALs it EARARIA 10he HIRRAW D s@lheR §i &n t Thakhasiih oy
reducing the IgElevel, which is contributive to devel opnent of Type |

al l'ergy, andzfhlastksogasyuked akearbiand iaMat Sof eagast ¥el | pawed et hod

for reducing allergy. 1In order to achieve the above object, the present

inventors haygtropst f HeEbedageARUSRFRAS} piRfald dibtomatic therapy,
and steroids inhibit the overall immune response,

10 resulting in side effects. Alternatively, agents for
inhibiting release 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 desired. Accordingly, novel antiallergic agents
having such properties are demanded.

20 SUMMARY QF 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



2 28 Novenber 2006 antigen-specific IgE |evel has remarkably been el evated
w t hout substantial increase in the IgGlevel. Using this 8”19&?&4 bek PBO6

i nventors have made researches on I gE-level repressing ef 51 VAT | ous

| actic acid bacterial strains 5 that nmay affect the intestinal inmune
system to find out that, anong the various tested lactic acid bacteria,
certain bactentaghaverseqafic cOyBr Lgvelcalasentenatkdbl pryeeeaf fdetvadred gE
production, thereby conpleting the present invention. 10 According to the
present invenithouttfebethbdtiradviidedeaare anttiat I ly@ilevedant Toipgitdiing, as
an active ingredient, lactic acid bacteria selected fromthe group

consi sting médkactithecacihdraebesi aadlfe Mmispeesearkacisolacitgpslevel
aci dophilus, lactic acid bacteria of the species 15 Lactobacillus

fermentum angpeerbiinaf befieclther eafr i ok Aodl 1@ alcd. d bacpreasiedll sitreants on,
there is also provided the antiallergic agent nentioned above, wherein

said |astic agh€ Ragterracef thbeispesiesnilagh@hacd |dwscerdei il Ao wE e
bacteria of the strain selected fromthe 20 group consisting of

Lact obaci | | usha¢i dapiidgis: K4 00821 ohidepesided phictiterrald ot £aignt
CXganlsn1Dep05|tary, ERM BP-4980), Lactobacillus aci dophilus CL92

(deposited @irtRi@rpatierals Favens faankeibeRosktany enktERVhBB t4381) ,

and conbi nations thereof. 25 According to the present invention, there is
also providegethe 8R! gk SEBLACAINH, TBNI OPRC-GROYELiMekBeNpresent

invention.

10 According to the present invention, there is provided
an antiallergic agent comprising, as an active ingredient,
lactic acid bacteria selected from the group consisting
of lactic acid bacteria of the species Lactobacillus
acidophilus, lactic acid bacteria of the species

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 sbecies Lactobacillus
acidophilus are bacteria of the strain selected from the

20 group consisting of Lactobacillus acidophilus CL0O0€Z2
(deposited at International Patent Organism Depositary,
FERM BP-4980), Lactobacillus acidophilus CL92 (deposited
at International Patent Organism Depositary, FERM BP-
4981), 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



said lactic acid bacteria of the species Lactobacillus 3 28 Novenber 2006
fermentum are of the strain Lactobacillus fernmentum CP34 Aepasidesdod

I nternational Patent O ganism Depositary, FERM BP-8383). Accordlng to the
present invention, there is further 5 provided the antiallergic agent
ment i oned above, which reduces, when administered orall y, antigen ecific
| gE | evel |ﬁebMeodumnaaenodsehehsmnaxﬂlﬁanﬂOQWEﬁéﬂnsaﬁergﬁﬂﬂsp@éH¥£% | gE
| evel in blood has been el evated by nasally exposing the nouse to

conti nuous atdégenitedstatmilrdte omat AoneddPagend Oy prkswnbepAgdHairgn,
there is also provided use of the particular lactic acid bacteria

menti oned aboERMi BPtl8@8fgnuf acture of a nedi canent for reducing allergy.
15 According to the present invention, there is further provided a nethod
for reducing al |l regyradmer it nde admgurst ermwngn borf f eheree idosardthehe
antiallergic agent nentioned above to a subject in need of such reduction.
BRI EF DESCRIFHOONGOH Tk DR AlPezqild gigehnishoestgovaplis dbuieat whjchhe
changes in i munoglobulin level in blood in IgE-elevated mce in Exanple

1. Fig. 2 isredgeaph shew rginiel s esubtsoeh lanerdntigen-§pecddjipr €sf ng

OVA-IgE level in IgE-elevated mce by 25 adm nistration of fernented

m | ks, conducéedli inExamy® 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.

PTION OQF THE D

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



2. Fig. 3 is a graph showng the results of experinents 4 28 Novenber 2006
for suppressing OVA-IgE level in IgE-elevated mce by admgy I f
fermented m | ks, conducted in Exanple 3. Fig. 4 is a grag%ﬂgﬁ%%?%ggpﬁg
results of experinments 5 for suppressing OVA-1gE level in |IgE-el evated
mce by admnistration of fernented m |l ks, conducted in Exanple 4. Fig. 5
is a graph show sgpphre ssisuy t VaF IgEpdreivreeht sn I gE-sdepradssl myiak| bygi c
synptonms in human by 10 adm nistration of fernented mlk, conducted in
Exanpl e 5. &d@in6 sits st igiraphf sheownag tele midyd t s aidexpedi enEsanfpdre
suppressing allergic synptons in human by adm nistration of fernented

m |k, conducted in Exanple 5. EMBCDI MENTS OF THE | NVENTI ON 15 The
antiallergic agent according to the present invention contains, as an
active ingredienfriglagtie acgydaphacheringealactststil os ¢ beegpeupmeatss sti ng
of lactic acid bacteria of the species Lactobacillus acidophillus, lactic

aci d bagterigesf stip@repasies destobacildwsl 20nf egreslema it wDHHI bat i ons
thereof. The lactic acid bacteria of the species Lactobacillus acidophilus

may particul aihynpseheraly be oérhbarelr alin kd,acd@baettbusiacksapipildls
CLO062 (deposited at International Patent O gani sm Depositary of ntr al
6, 4.

Fig. 5 is’a graph showing 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 bacteria of the species Lactobacillus
acidophilus may particularly preferably be of the strain
Lactobacillus acidophilus CL0062 (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



25 1-1-1 Hi gashi, Tsukuba, Ibaraki, Japan, under the deposit nunber FERM
BP-4980 on March 4, 1994), the strain Lactobacillus aci doghigl s id-9806
(deposited at 5 28 Novenber 2006 International Patent C}ganlsﬁ$%5pos?tary
under the deposit nunber FERM BP-4981 on March 4, 1994), or a conbination
of these. The lactic acid bacteria of the species Lactobacillus fernmentum

may particul ait¥rhapieieriabtyt a8t obrighe isin adepbattakgcidrdesr fenaent um CP34
(deposited at International Patent O gani sm Depositary under the deposit

nunber FERM @p8383 emnyr 28eriR062)-4 98These Nhrer khacuerdml, sérahns have
been deposited under the Budapest Treaty on the International Recognition

of 10 the DeposblinghiMicroorgrassrs frore tihe-tPue peses ohRateid oPropedure.
Al'l restrictions on the availability to the public of Lactobacillus

ferment um CP34e st kai mavz»iﬂéw@i_1iz&rse\f@cr%térytm@rmagdpma_cm%mpnti ng of a
patent. Lactobacillus acidophilus CLO062 and CL92 strains are 15 already

avai | abi e tOpPé'P!aE:‘ébl!ya%feog%‘?ith%%t%%ii@wdﬂﬁééﬂﬂﬁlassl‘é%h@nﬁﬂﬁn gy

fol l ow ng bacteriol ogircal properties: (Mrphological Properties) 1) Shape
of Cell; rOd(deggsgkeMﬁdﬂ'fﬂie?ﬁﬁ%ioﬁhfﬂgHﬁéﬁ@rGﬁbhﬁﬂéﬂ“ﬁgﬁosfiagﬁam

Stain; positive (Physiological Properties)
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. BAll 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
following bacteriological 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) Aerobilc Growth; facultative anaerobic,



1) Catal ase Production; negative, 25 2) Indole Production; negative, 3)
Nitrate Reduction; negative, 4) Aerobic G ow h; facultatlwﬁ%ﬁgﬁﬁﬁ héps ©
28 Novenber 2006 5) Gowh at 15 C none, 6) Fornation of ctic acid
from glucose by homolactic fernentation wthout formation of gases, 7)
Formati on of Acids from Carbohydrates glucose; + nelibiose; + |actose; +
raffinose; +5) NBPRQS; % MBNMd Olponefructose; + sorbitol; - galactose; +
escul in; + sucrose; + salicin; + arabinose; - N-acetyl gl ucosam ne; +

Ml tose; + agyQSahhAtisnXyEOSE: 1 ac@ert kebidosomtyl i BAEROBE; hombRberi T®SE; -
cel | obi ose; + dextrin; + trehalose; + starch; 5 Lactobacillus acidophilus

CL92 strain has fte%nert@émhnql%f&ﬁrI@ém@a@p@ht lo@s g g phol ogi cal
Properties) 1) Shape of Cell; rod, 10 2) Mtility; none,

7) Formaticon of Ac1ds from Carbohydrates

glucose; + melibiose; +
lactose; + raffinose; +
mannose; + mannitol; -
fructose; + sorbitol; -
galactose; + esculin; +
sucrose; + salicin; +
arabinocse; -~ 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
(Physiclogical Properties)
1) Catalase Production; negative,
15 2} Indcle 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,



3) Spore Formation; none, 4) Gam Stain; positive (Physiological
Properties) 1) Catal ase Production; negative, 15 2) Indolzﬁgﬁg?gﬁ&%bg :
negative, 3) Nitrate Reduction; negative, 4) Aerobic Gowth; facu ta??ve
anaerobic, 5) Gowh at 15 C none, 6) Formation of DL-lactic acid from
gl ucose by honolactic 20 fernmentation wi thout formation of gases, 7 28
Novenber 2006 Forhatiwn o ofcAekds rbromaGasdiopyedaates gl ucose; +

nel i bi ose; - lactose; + raffinose; +  mannose; + mannitol; - fructose;, +
sorbitol; - gal 9P698e/+ Bscul in; WelLhtP88e; ~+ salicin; + arabinose; -
N-acetyl gl ucosakrfé&ose; mal t ose; < ahyyyaaben; ™+ xyl ose; - gentiobiose; +
rhammose; - nel sa2innese; -+ cel | obi osannitdéxtrin; - trehal ose; + starch

Lact obaci | | us f érmerntasa ,CP84 straisohastbhe fol |l owi ng bacteri ol ogi cal
properties: 5 (Yanphalogical Propesécedin; +

sucrose; + salicin; +

arabinose; - N-acetylglucosamine; +
maltose; + amygdalin; +

xylose; - gentiobiose; +
rhamnose; - melezitose; -
cellobiose; + dextrin; -

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 (Physiclegical Properties)
1) Catalase Production; negative,
2) Aercbic Growth; facultative anaerobic,
3) Formation of DL-lactic acid from glucose with formation

of gases (+),

15 4) Carbohydrate Degradation
arabinose; - cellobiose; -
Xxylose; - lactose; +
melibiose; - trehalose; -
rhamnose; - amygdalin; -
ribose; + raffinose; -
glucose; + melezitose; -
mannose; - mannitol; -
fructose; + sorbitol; -
sucrose; + esculin; -
maltose; + salicin; -



1) Shape of Cell; rod, 2) Mtility; none, 3) Spore Formation; none, 4)
Gram Stain; positive 10 (Physiological Properties) 1) Cat I on;
negative, 2) Aerobic Gowth; facultative anaerobic, 3) Fof%%@?%ﬁﬁ%%geﬁé
DL-lactic acid fromglucose with formati on of gases (+), 15 4)

Car bohydr ate Degradation arabinose; - cellobiose; - xylose; - |actose; +
nmel i bi ose; - trehal ose; - rhamose; - anygdalin; - ribose; + raffinose; -
gl ucose; + nelezitose; - nmannose; - nmannitol; - fructose; + sorbitol; -

sucrose; + escul The comidmsesf+thel iabicire~1Be 281 davemierct2006acItde cont ent
of the above-nentioned |actic acid bacteria in the antiallergic agent of
the present bavedtieninithéahtdarll <l e laydri trotfedh e @tk syt Suiteabt yohe
adjusted 5 depending on ease of production or a preferred daily dosage.

For exanpl e, i whest ther 8geqt airS y D igiltden) dridmay auiambl @ by efeiueted
content of the bacteria is from1l x 107 cells/m
5 depending on ease of production or apreferred daily dosage.

For example, when the agent is in a liquid formulation,

a preferred content of the bacteria is from 1 x 107 cells/ml

to 1 x 10* cells/ml.

The antiallergic agent of the present invention may
10 optionally contain other components, in addition to the
lactic acid bacteria. Examples of such other components
may inciude additives such as excipients, or components
of 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-mentioned lactic acid bacteria may grow therein, 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



to 1 x 1010 cells/m . The antiallergic agent of the present invention nmay

10 optionally contain other conponents, in addition to th ] }
bacteria. Exanpl es of such other conponents may include gg%$$ﬁ%@%rgggﬁ as

exci pients, or conponents of the nediumto be discussed later. The
antiallergic agent of the present invention may 15 be prepared by

culturing theybpating -3¢ hPAGEEE! Bhieht ed £ e Wk £ AQY eBRGIUID rBYyude used for
culturing, as long as the above-nentioned |actic acid bacteria may grow

therein, and.y@pbpgl, W kyrskhd Bhkkerfidik wheys MRS mRdiuyeg G grdi um 20
BL medium Briggs Liver Broth, or other synthetic nedia may be used. The

tenperature {,0f i Lhg g iéd” JBY 8¢ 29e %ﬂ@séx@tgnf?éﬁftgro%bj Yy Borhke, 42 C

The culture time my 3 hours to 48 hours, preferably 8 hours to 12

hours. — The gcultyred smdjundpysbe used as,dhe apthal hengitageat 88 of the
present invention with or wthout further processing. or exanple, the

bacterial c [ e cul i fRiof i or
Citration s ErigaXSRots HRdE) Ohdak £ SoRoUT M rpe Tl uaRk o

heat - treat ed, prodygt. thepenfy s Or ,gEoURd backRd Ad, a8l ks Ry ke ausedas the

antiallergic agent “of 'the present” invention. Further, the bacterial cells

in the abovqa Qégﬁlg% fé”éé§£¥g§FgF§%r aégé%& Qﬁvgh%gggg in various food

mat erial s suc béveérages, stes, or brea ef ore use as the
The antiallergic agent of the present invention may

be administered by any route, but oral administration is

10 preferred. The dosage may be not lower than 2 x 10° cells
per day, preferably 2 x 10 cells per day for oral
adminiétration to human. This dosage of agent may be
administered in a single dose or in a plurality of doses
per day.

15 The antiallergic agent of fhe 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



antiallergic agent of the present invention. The antiallergic agent of the
present invention may be adm nistered by any route, but

adm nistration is 10 preferred. The dosage may be not Ioméfh- mnm3200QO9
cells per day, preferably 2 x 1010 cells per day for oral admnistration
to human. This dosage of agent nmay be adm nistered in a single dose or in

a plurality of deges;1 PEsr d§1)(pp%és-Efl%(frElPéf@?ghﬁv%qﬁtmn(j)feieés@rQ%ﬁ_ﬂt
invention effectively suppresses the 1gE level as will be denonstrated in

Exanpl es, anggi,g1expected to be highly safe since the active ingredient of
this agent is bacterial cells taken as food. 20 The nmet hod for reducing

al |l ergy accotgbﬁglkﬁlthe present invention includes the step of
adm ni stering an ective dose of the antiallergic agent nentioned above

bj d I h
to a subject in peg gfess%%é;hfeﬁggﬁuggewlﬂq SHAI G50 L1 bR ANITRLS, SCh as

human or ot her mamma tra I’gl c agent o e present invention

effectiyely 3upRigeassyl beLaEVel bRahipYd frgan 88 11304 s epy 1O

take and highl'y safe e presen

usef ul for sg{wge%w%oalﬁgggxnk@}aa \id ngl%ﬁ:@smggaeet S s dafeles . The

present inven now be explai ned 1N noreé ér'énce to

Exanpl es, mhkgg EJ% 1 | lustrative

(Preparation of IgE-elevated Mice)
Male BALB/cmice were obtained fromCharles River Japan,
10 and raised under free access to CE-2 (CLEA Japan, Inc.)
as a feed. 10 pg of ovalbumin {(abbreviated as OVA
hereinbelow, manufactured by SIGMA CHEMICAL CO.) and 2 mg
of aluminum hydroxide (WAKO PURE CHEMICAL INDUSTRIES,
LTD.) as an adjuvant were suspended in 300 pl of saline.
15 Ten of the above mice at six weeks old 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 coperation was performed per day, and the daily
scaking 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



only and do not intend to limt the present invention. Exanple 1

(Preparation of IgE-elevated Mce) Male BALB/c m ce were %tgb%@?%

Charl es River Japan, 10 and raised under free access to apan,
Inc.) as a feed. 10 g of oval bum n (abbrevi ated as OVA hereinbel ow,
manuf actured by SIGVA CHEM CAL CO.) and 2 ng of al um num hydroxi de (WAKO
PURE CHEM CALVANBUSERIES; I4HD(abbs ean aatfdivant OVRFEgEusarshiatbebDoR(Q | of
saline. 15 Ten of the above mce at six weeks old were injected

intraperitonelelyovhlhr§h| sapdspensita P ddd f thet sdayim ebmgansd tieaad i on
and on day 4 for primary sensitization. For secondary sensitization, the

nose of eachn@BYEReWAS n HRAIGEHAINCANWOYA ahlel GRT IEI It ONbE0AL BicRisRE AR5 NU
OVA/m 20 of saline for three seconds, and this soaking operation was

repeated thriggibiyes Tde QNS EYES €ar EWR heWe] ei&aofi?§oa&i(rag aReratEpn was
performed per day, and the daily soaking was perfornmed fromday 10 to day

16 to psepare |gEopl evat et dliceEs LRoPhood $ampl es) wey er &bt akbned iftamg t he
ophthalmc veins of the IgE-elevated mce onthe first day and day 17 of

sensitizati oppgapdts@UMrEPies YWRES QRtaiedeofhe T4E28 NpverRet 9%006
OVA-specific I gE (abbreviated as OVA-1gE hereinbelow),” the total IgE, and

the total |06y815NensenuBSaNDl & URE kMBS UGN BESAT fRREE 1Y Uiyd he
nmet hods to be discussed below. The results are shown 1n Figs. 1(a) to
1(c). level as a result of the sensitization. Accordingly, a
mouse allergy model was constructed, wherein the IgE and
10 the antigen-specific IgE levels in blood were elevated
without change in the entire immune system.
(Measurement of Blood OVA-IgE)
The blood OVA-IgE level was measured by the sandwich
ELISA. 100 pl of saline solution containing 10 ug/ml of
15 a sheep polyclonal anti-mouse IgE antibody {(trade name
AAM11, manufactured by DAINIPPON PHARMACEUTICAL CO.,
LTD.) was 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
20 a phosphate buffer (containing 137 mM NaCl, 2.7 mM KC1,
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



5 Fromthe results showmn in Figs. 1(a) to 1(c), it is wunderstood that the

increase in total IgE and OVA-1gE levels in blood were rqgfﬁgaﬁﬁ aéger
than that in 1gG level as a result of the sensitization cordingly, a

nouse al |l ergy nodel was constructed, wherein the IgE and 10 the
antigen-specific IgE levels in blood were el evated w thout change in the
entire i muneosugt/em of Npesueaaenthaf HH©9db YA ?:Ii)atﬁw b 0ng GVA- I gE

| evel was neasured by the sandwich ELISA. 100 | al i ne sol ution

contai ni ng 1Bipghinlylaftidd kishéapnudactwnad Bt AMERISEEN gEJADERDOdY
(trade nane AAML1, nmanufactured by DAI Nl PPON PHARVACEUTI CAL CO., LTD.) was

added to eachNMeRNAGT @IO6-Twel |) i(BIGtAR-al £H e { 88O AL tiarsLd day dCORN Neh
| NCORPORATED), and incubated overnight at 4 C. The plate was washed three

times with 2Qea1phgsahatecheldf ebr(gonbat 8i £9 ASIm rdiestatdré . NMalGller 8.1
mM Na2HPO4, and 1.5 nM KH2PO4, abbrevi ated as PBS herei nbel ow), coated

with 0.5 %c i d t f r
Ator iPe pl ot %ggémg%@egh@%%ﬁfﬁf*’&g‘lwﬁ%‘ésﬁ B oron LY RS

dilution 25 W t I I
over ni ght até)éll%ﬁ%\ftg eilg"lla e g]e/gn/alsﬁ%ﬁ gﬁ%{tla%gmj I?@f‘l';)ﬁgdalsoeo | of

0.5 % casei ntxﬁ’ﬁﬁumlclttdﬁu AN isaidM A HEMT 281, Nay ehet d 2006 ¢ o oy pd OVA

that had been biotinylated using a Biotinylation kit (manufactured by

AVERI CAN QUAL&fe al NEERMWAH QNAL1 | Nenh (it dg | abel ed n@vd y@sragfied to each
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
0OD,,, Wwere measured, and the true optical density was
obtained by OD,,; 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 resultingdilution

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



wel |, and reacted for 2 hours at roomtenperature. After 5 the plate was

washed five tinmes with PBS, 100 pl of a PBS solution contggi of
strept avi di n- peroxi dase (manufactured by SI GVA CHEM CAL (%ti])%g%g}eé%%@

casein was added to each well, and reacted for 1 hour at room
tenperature. After the plate was washed five times with 10 0.1% Tween 20 in

PBS, 100 | 0Of5PudsMf14ELEraand DWEES thePRBBFEHrbYciuddly, G MiGid i C
acid and 0.2 Mtrisodium citrate and adjusting the pHto 5) containing 600

pg/m of 2,2'-az no-hi seth z 9t hi Rz ol Ner B b C rHRCOMA -
(abbrevi ate a‘{qs&,zb\]&Bil%g Eﬂelfl(e‘?%bel %\%lvgggaﬁﬁﬁ a%%ﬁrﬂe%%ig 1LIB%EpelethNC:‘ER NAI\TI\%—IEEI M

and 0. 006 gﬁ%??%?QeEODQﬁﬂ¥!g@r%ﬁssamﬂ¥?¥tﬁbf§cgbﬂﬁﬁh@&ﬂgﬁSP@EEQQQefor 3

hours at 37 oration. After "the reaction was conpleted, OD,,, and

D492 ver e r@ﬁ@gflggi wggﬂAkgggtgr et%mth%abvﬂe&t%git iR 19Dk Riengq By LR 05

val ue - OM49 sanpl'e was ob om a nouse that had
been igject grh@t!b%gr'to%]eflly with 25 ng/m of OVAin saline five tines
(once a vveek{ “UEr 5t Ive BT ood sanple, a serum sanple was prepared as a

standard ser Thi %g‘se\t}\}}gd%??‘ﬁgg&uTg\gfzi({gis}%fégg%1/ 10 with PBS, and the

resul ting di urfon’ rodil ~stepmSse to twice with _ _
were Subj ect ed t S0HEheth BRONAE 6PIEHE br G 28 B HHer 200 SR ues
on eporoaniallbobad MHVERORERIYGE 2l 05,00hF! N B dPHIRY AHfaYE, Based
manufactured by DAINIPPON PHARMACEUTICAL CO., LTD.) was
10 added to each well of a 26-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 pl 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 ul of 0.2 Mcitric acid buffer

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

14



| evel s in the serum sanples were obtained as relative anounts with respect
to the OVA-IgE level in the standard 5 serum being as 1. a%@ﬁggghﬁof
Total IgE in Blood) 50 | of saline solution containing 10 eep
pol ycl onal anti-nouse |IgE anti body (trade nane AAML1, manufactured by

DAI NIl PPON PHARVACEUTI CAL CO., LTD.) was 10 added to each well of a 96-well

i mmunopl at e prasfiai uies adye@ORYN BNeJHNGERPORAIRD) shaadderdc Weat exb to
overnight at 4C. The plate was washed three tines with PBS, coated with O.

5 % casein- BBSmianttd Ncabat e6ml @emp ehieltifr A£5OOPE hEARONAL Urthen ADDKL T he
pl ate was washed three tines with PBS, 50 | of 15 a 1/25 dilution of a
serum sanpl eyhB el £2S&1 N- PBS was added to each well, and reacted
overnight at 4 C. After the plate was washed four times with PBS, 50 1 of

a PBS solution gentaididiher A9ARY, Oholisat hﬂtliabﬁ\hedxg At [ mARUFA cthifed
ant i body (rmanufactured by YAMASA CORPORATI ON) and 0.5% 20 casein was added

to eachswel |bya‘ﬁﬂMASﬁCt©ﬁPb@mﬁdN?)UF S Pt e dQUR UG EANHN Sanfii&s, thes pl ate
was washed five times wth 0.1% Tween 20 in PBS, 50 pl of a PBS Sol ution

contai ni ng 1g; 58T ef iSt 1ER BV ic@isR-iREr OXE das & Ao @s %Jﬁc@ﬁ%@'a’%lvéﬁ'% added
to each well, and reacted for 1 hour at 25 roomtenperature. After the

plate was Waéﬁadsh'b\ﬁ%éﬂé@sto\/\tﬁé Qamd grB\&%%Eé)sléls PBSovalth! @t i M
citric acid buffer “(pH5) containing 300 g/m of ABTS and 0. 006 @6hydrogen

14 28 Nove”bsfw&?fé@ngp%%ede Wiss 840eH €101 8358 kehly caRdShirglded dpr 20

to
IgE levels in the serum samples were calculated.

10 (Measurement of Total IgG in Blood)
50 pl of saline‘containing 1 pg/ml of goat anti-mouse

IgG (H+L) antibody (trade name 62-6500, manufactured by
ZYMED LABORATORIES, 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 pl 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 pl of a PBS
solution containing 2 pg/ml of peroxidase-labeled
anti-mouse IgG(y) antibody {(manufactured by CAPPEL
LABORATORIES, INC.) and 0.5 % caseinwas 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

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

15



30 mnutes at roomtenperature for reaction. Then OD405 was neasured. On

the other hand, npuse anti-DNP-1gE (manufactured 5 by YA (Iﬁﬁ
i nstead of the serum sanples, was dissolved in 0.5 @6casN§ﬁﬁﬁ ‘%B© ¢IOUS

concentrations, and subjected to the sanme procedures as above to obtain a
wor ki ng curve. Based on this working curve, the total IgE | evel s in the

serum sanpl es gl o eyl qt e 10n(MeAMPIRNL Pl alokals LoGdd. B Qodln SO |

of saline containing 1 pg a t1 - mouse ant i trade

MelT of a ooy R shee Q%ég% L O@%&é@?ﬁéﬁ’fﬁ e
and |ncupate Ogv&ggégaoﬁtpggheﬁh [plaRﬁﬁ%W@é?¥ﬁ§ Sd three tines with PBS

coated with casein- Rours at room

tenperature. After the plate y shed Lhree %%ﬁ?maﬁhtgmggﬁ %&drgé

1/ 1000 dilution of a serun1sang$e i 5 &)caseln each

el COPR ARt S R BB JEP LTRSS
- I PPEL . LAB IES

and 0.5 5hc G%y% e i e A S R

roon1tenperature After t he ngl was was five ti neﬁ?ﬁ& &ﬁf%9@1¥een 20

in PBS, 50 PBrofW@IEMeTtifc HaB‘l?fPé:roc(ep%Se%oﬁ?aP N15 28

Noverber 2002 working curve. Based on this working curve, the total

IgG levels in the serum samples were calculated.
106 Example 2
(Compariscon in Effect of Various Lactic Acid Bacteria)
Each of the lactic acid bacterial strains shown in
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.
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of ARTS and 0. 006 % hydrogen peroxi de was added to each mell and shi el ded
for 20 to 30 mnutes at roomtenperature for reaction. 0@

measured. On the other hand, purified nouse |gG (nanufact §bvgn ?w@QQPEL
LABORATORI ES, INC.), i nstead of the serum sanples, was dissolved in 0.5 %
casei n-PBS at various concentrations, and subjected to the same procedures

as above to vhbaieni a working curve. Based on this working curve, the total
lgG levels pn-the.serumsanples were calculated 10 Exgnple 2 (Conparison

in Effect of Various Lactic Acid Bacteria) Each of thd | &atial acedl
bacterial stParAagnshown in Table 1 was precul tured in |VRS medumh over ni ght
at 37 C, apd the cells were harvested by centrifugatign atcE80D®/mpm 15
for 10 m nut eac AN M usegongbphutied skise mMBk-feonydining @, L%« WV)
yeast extract a(,’,l{%lb f Lflﬁgd 1Y a@l'l:c%@) ¥ agl‘.‘écl mented—w L h thmu Jected
cells at 37*E;—unLﬁig££e—an4—gés—gga%ﬁ;dLedr_ALLeL_Lhé aon t he
total cell LBAREOSREabhiscf RERESE YR IW€Ihs neasured. |20 Thedrddlits dre
shown in TapLectobkx Bl iNovhatertiAis CiEbée 1 Total cell §tm&unﬂcount
(cells/m) [agteRaGd] T, 8C,OARELIAS €% § BP-4981) I, 9X108, tagtabactt
bul gari cus 1832 1-5x108

gctobacillus plantarum CP2172 5.9x10°
Lactobacillus rhamnosus ATCC53103 1.0x10°

us

Next, IgE-elevated mice were prepared in the same way
as in Example 1, and the blood OVA-IgE was measured on day
5 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
21 of sensitization, variocus fermented milks shown above,
non-fermented 9% (W/V) reconstituted skim milk, or
10 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
15 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 TgG levels
20 were measured. The results are shown in Fig. 2.

As shown in Fig. 2, in the groups of mice given
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Lactobacillus fermentum CP34 5. 3x108 Lactobacillus hel veticus CP790
2.4x108 Lactobacillus johnsonii CP2551 2.7x108 Lact obaci Hdhs M
CP2172 5.9x108 Lactobacillus rhamosus ATCC53103 1.0x108 %i§@?8hﬁg

| gE-el evated m ce were prepared in the sane way as in Exanple 1, and the
bl ood OVA-1gE was neasured on day 5 18 of sensitization in the sane way as
in Exanpl e 1.Lalveorhee IWeise adi Misienli L B0 o8 Qs s¥ha d D1 Mige RmdatiOup W th
the sane average of blood OVA-1gE levels. Fromday 19 to 21 of

sensiti zati orf,e Meeh DU k€Y WP iagh 1Tl ksnshDuRiBhevey efieediergrot.ed )9¥n(W V)
reconstituted skimmlk, or 10 non-fernented 9 w v%reconstituted skimmlk

containing ThQA-ar@f t¥ckophasphasde; @) ecofiphRiest Qroe(%kgaasg}fé&%]&ﬂveho
each group of mice in dosages of 1 m per day for three days. day 22 of

sensi ti zati omorb! AOEmsANBHES KiihomMiline Mi&es WA e rebLaItNed £ O LPE was
ophthal m c veins, and serum 15 sanpl es were prepared. The bl ood OVA-1gE and

the total |gGdamels YR ecmBASWAS. 1852 ¢aN1Uoq ag%eogh%m'.e froma
nouse, which had been sensitized 1n the sane way but given no fernented

mlk or the Ip szobtained in the same way, and the bl ood OVA-1gE and
the total 1gGlevels 20 were nmeasured. The results are shown in Fig. 2. As

shown in Fig. 2, 4k theogequps oh MGeaiyen wAd 281 M &%9
Lactpbacillus apidopﬁ?ﬁas or LactobaciF?hsg?éﬁnentungg erngﬁﬁe ﬁi?ﬁ?t
significant ipy bidorycelfeqt heRPtR A1 idkrains shown in Table 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-IQE are shown in Fig. 3.

Table 2
Strain Total cell
' count

{cells/ml)

Lactobacillus acidophilus CL0O062 (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 blocd (net shown).

Ex 4

(Confirmation of Effects in Lower Dosage)

Lactobacillus acidophilus CL92 strain and
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OVA- 1 gE | evel was observed, conpared to the group given non-fernmented skim
mlk. No significant difference was 5 observed in total | NEV&LbdrPobk 0od
(not shown). Exanple 3 The procedure in Exanple 2 was folTowed except that
the lactic acid bacterial strains shown in Table 2 were wused. The results
of nmeasurenent of the total cell count 10 in each fernmented mlk are shown

in Table 2. Thetdsatisluef Mmasiiementpol he dilrpatk YArégbeard vdIopn in
Fig. 3. Table 2 Strain Total cell count (cells/m) Lactobacillus

aci dophi | us gkQRAA € PF= 4980 ML ARNERG okactakatt hikus7oassand £R320911 s
4.30x108 Lactobacillus reuteri ATCC23272 9.60x108 Bifidobacterium breve

CP2425 1. 30x#@& elBafseStAMbedh Ori Buglaht ildiLa 8 IR0 o EF68 10 ¥R utes .
Lactobaci | l us aci dophilus fernented m Ik, significant™ inhibitory effect

(p<0.01) in QMA Lgk1leualq was POSRIVEG ] €orParfd Mk bR QIR W & YESh t
non-fernmented skimmlk. No significant difference was observed in total

Lover Dasage] & Lact SBadrT] G A aashi e Q82" ST F o n dnd o 1 2 Aoy Erper |
2006 at 3000 rpm for 10 minutes. The number of cells was
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-IgE 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. On day 22 of sensitization,
blood samples from the mice were obtained from the
cphthalmic veins, and serum samples were prepared. The
20 blood CVA-IgE 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. WNo significant difference was

observed in total IgG level in blood (not shown).
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Lact obacillus fermentum CP34 strain were respectively precultured in MRS
medi um overnight at 37 C, and the cells were harvested by on
at 3000 rpmfor 10 mnutes. The collected cells were cuIt%ﬁE@%&ﬁﬁﬁﬁgpﬁ
medi um overnight 5 at 37 C, and the cells were harvested by centrifugation
at 3000 rpmfor 10 m nutes. The nunber of cells was neasured for each
strain, and the cphésrvauetsvspantesd dnin9o¥nskign NMdke Bt wReBORGRIH ration
of 1x106 cells per 1 mM to obtain suspensions. 10 Next, |gE-elevated m ce

were prepar edsiidpd e BAMR %R drfisn i it EX@APLE bb@nchédenpl ead %ﬂ@ﬁaws
measured on day 18 of sensitization in the same way as in Exanple 1. The

mce were di \d=dl€‘—d€]b}“é O%RERS 16f alor@g)fésgﬁ'i:sgrt@iéo M dHqabhe r5anR, ayer age
of bl ood OVA-1gE | eve S. From day 19 15 21 of sensitization, the above

suspensi ons a1 Bl Dé%@ ffl 02 3id GRld Yrd AnEAEBATERYR @i M GPak Nedgsages
of 1 m per day for three days. On day 22 of sensitization, blood sanhpl es

fromthe m ceene @éé‘&@térE’HIetQ@aﬁ@%&'&lmrré‘t(‘ld/%f"%vp@-nﬂgﬁ%ﬁ'&SéﬁfEhes
were prepared. The O bl ood OVA-IgE and the total 1gG levels were

reasur ed.  The diasul 1snahigsshaun | Beidkidy B shOND LBHG At ionbgth

groups of mce given Lactobacillus aC|do strain or

Lact obaci | | U~°t;héc %r M GR34amE hls ’ex%cg"c'cf LGl df‘@ Rickearys A ?Ct?hg SRim

OVA- 1 gE | evel observed, conpare t he group diven mon-ferne

m k. No signj fgmq&g%ﬂgﬁrsnge was r%tg;%egtvle&nlﬁotehé' baGdEvgl 44 bLood

(not shown).
d, the number of cells x (cells/ml) in the suspension

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 in Examples 2 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 7.0x10°%
Lactobacillus rhamnosus ATCC53103 2.9x10°
Lactobacillus acidophilus CL0O062 (BP-4980) 5.0x10°
Lactobacillus gasseri CP2209 3.1x10°
Lactobacillus reuteri ATCC23272 3.3x10°
Bifidobacterium breve CP2425 1.1x106°

Exanple 5
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28 Novenber 2006 The reduction rate d in OVA-I1gE | evel when each

suspension was adm nistered is obtained by the fornula d= ein
a represents the standard ratio of OVA-1gE | evel when théi%§§§$%?%§@§éd
skimmlk was fed, 5 and b represents the standard rati o of OVA-IgE when
each suspension was fed. Denoting the cell concentration of the

suspensi on ad(rtilrﬂ'rﬂ@gl@dEtf(fergthjrpyH§mgﬁﬁl |s/m), and assumng that s is in
proportion to the reduction ratio d, the nunber of cells x (cells/m) in

the suspension 16y eatkERdsheH QA B d hen VAT LAEHLSGIn Oy1 hf felg ki s
By 1d.

experimental systemis obtained by the formuFa x= (5x0.! Usi ng~this
2"and 3 vas GEUARER 1RESradh (e 5 SnBun tndrante 30 1s Tib 85526 ai n
(BP-4081) 1. O L0 Rt bBaei T BT bhe fcue abrets S SAPRE TR AR e b R us
o ertum PSblptii0t, KECERRRERLYS SISt ieus CPIB0RSONIORY o 3
7.0x108 Lac&oq%@iELE&sv%Tﬂg¥ﬂf2é¥g£§§%9§u%'gé%%%philus CL 92 strain
for 4 weeks. Questionnaires on subjective symptoms were
issued at intervals, and based on the responses the
symptoms were scored in accordance with the "Severity
10 Classification of Allergic Rhinitis”" provided by
Japanese Society of Allergology. Symptoms of rhinitis
were diagnosed at intervals in accordance with the
guideline of Japanese Society of Allergology. Blood
samples were obtained from the subjects at intervals, and
15 the IgE titers inblood were measured. Further, the lowest
temperature of the day was recorded during the test period.
Severity of nasal congestion of the subjects, frequency
of nose blowing, and the lowest temperature of the day
during the test period are shown in Figs. 5 and 6.
20 During the test period, the lowest temperature of the
day fluctuated greatly from 14 °C on the first day of intake
{November 15) down to 3.7 °C on the last day of intake
(December 13) over more than 10 °C. Even under such
conditions to deteriorate the rhinitis symptoms, nose
25 congestion 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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Lact obaci | I us aci dophi | us CL0O062 (BP-4980) 5.0x108 Lactobacillus gasser
CP2209 3. 1x109 Lactobacillus reuteri ATCC23272 3.3x109 @g‘Nﬁg aphgm
breve CP2425 1.1x109 Exanple 5 20 28 Novenber 2006 (dinica ect on
Human) Thirteen subjects suffering fromperennial allergic rhinitis
(average age 22.9 6.1 years old, 6 males and 7 females) were given, after
2 weeks of ebsRE¥nh PEi 00z oR0r 006 8t 4 00h5h er meteaghdhid i SPHGEAI Ng
8.0 x 108 to 1.3 x 109 cells/m of Lactobacillus acidophilus CL 92 strain
for 4 Weeksblé?o&gag gxrl@érﬁﬁoﬁgds‘éblt%dé’r?c§YBBt Q8T ey f198880wRlkeks
intervals, and based on the responses the ~ synptoms were scored in
accordance wetBy!BRe’ SBKRlldentth I 0PSIdL £RE! i OEoALCRAIE RV 11 5.

provi ded by apanese Socl ety of Allergology. Synptons of rhinitis were

di agnosed ap, LOEr als & AGORYANGE WA N {bSacduldold neeof dgBanese

Soci ety of ol ogy. sanpl es were obtained fromthe subjects at

intervals, ﬁPan@nté}e olfggnteiftafua%,i N bh POL1 WA 6 £MBRSHNGG g BT tikETer LdE

[
| owest = tenperadture-of the y s recorded during the test period.
Severity of I St ) 8¢Sy 1 ieaveney i Rfh 9S8 Wl owi ng,
and the Iom%ggg?te%%g?gtgdr'{éﬂgf&%%%ggaéuﬂ%&ri ngl IIF%qt est pleri od are shown in
Figs. 5 and Q AV ring the test period, the |lowest tenperature of the
day f1 uct uafed greatly from14 C on the first day of intake
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(Novenber 15) down to 3.7 C on the last day of intake (Decenber 13) over
nore than 10 C. Even under such conditions to deteriorate %SS rqhnbgbé
synpt onms, nose 25 congestion showed a tendency to inprove % WERRL er

t he commencenent of intake (WIcoxon test: p<0.1), and significant inprove
was observed four weeks after the 21 28 Novenber 2006 commencenent

(W coxon t&44IM5<0 05). Frequency of nose blowi ng al so showed a tendency
to decrease three weeks after the comencenent of intake (W/I coxon test:
p<O 1) Durli.ng tAre pantbaldbérghtakegarndencypoisiegreass i nab f reeguisrcy of
sneezing, rem ssion of swelling of inferior nasal concha, and decrease in

total |gE tireedikdy,0olaveie Dhiseryedreza2GdNwverder 2086 tkéAldYoulk An
antiallergic agent conprising, as an active ingredient, lactic acid

bacteri a S@o%%ti%ifrfglom bhe grpup - copsiigli nghofetfgti Graci ghbacteida Hf the
speci es 5 Lactobacillus acidophilus, lactic acid bacteria of the  species

Lact obacy | s Jg iRyl il SRR NALT 0N, dIEY e0fes g 210 e A0l | ald efglee

agent Of_ cam ) e_r el n Ssal am acteria ( € specl es
G oup.cons FEBS ™ QPSS (T 190 ARt CRE et
I nternational Patent O gani sm Depositary, FERM BP-4980),
2. The antiallergic agent of Claim 1, wherein said lactic
acid bacteria of the species Lactobacillus acidophilus are
10 bacteria of the strain selected from the group consisting
of Lactobacillus acidophilus CL0062 (deposited at
International Patent Organism Depositary, FERM BP-4980),
Lactobacillus acidophilus CL92 (deposited at International

Patent Organism Depositary, FERM BP-4981), and combinations

15 thereof.

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

20 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
crally, antigen-specific IgE 1level in blood in a mouse

25 rhinitis model wherein antigen-specific IgE level in blood
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Lactobaci | l us aci dophilus CL92 (deposited at International Patent O ganism
Depositary, FERM BP-4981), and conbi nations 15 thereof. 3.

antiallergic agent of claim1, wherein said lactic acid Hg%ﬁ@ﬁ?gb%ﬁzopge
speci es Lactobacillus fernentumare of the strain Lactobacillus fernmentum
CP34 (deposited at 20 International Patent Organi sm Depositary, FERM

BP- 8383). 4lasThéogefti aplevagredagbit ofasdldivm 1exppeiegn §Bed Meusiec teeid
bacteria are capabl e of reducing, when adm nistered orally,

ant i gen- spegirftiigidqgis leenteigem dfl iondlatnien nouse 25 rhinitis nodel wherein
antigen-specific IgE level in blood 23 28 Novenber 2006 has been el evated
by nasal |y exposing the nouse to continuous antigen stinmulation. 5. Use of
| actic acid bacteria selected fromthe group 5 consisting of |actic acid
bact eri a of° t he WFecPs 1accihhatifl FeEGddphFelsCtedctiTOmcFaeh & ™R a of
the species Lactobacillus fernentum and conbinations thereof, in the
manuf act &r €afs i tiigdi camént ¥art¥edueicad albaeiggridao &I Thehese sFewed m 5,
wherein said lactic acid bacteria of the species Lactobacillus acidophil us
are bact er iIaatfobddiel Jig aiavsibpact Bos f r dadthies graauipd cdrsitstrieg aff the

Lact obaci | I us aci dophil us CL0O062 (deposited at International Patent

O gani sm Depesiiledy YLaFERVRBP1 4880)fe rhfer et Ohaed | busbaahd9phkl Uhdddbt,
(deposited at International Patent Organi sm Depositary, FERM BP-4981), and

conbi nationg, dieneRfufacture of a medicament for reducing allergy.

10 6. The use of claim 5, wherein said lactic acid bacteria
of the specieg Lactobacillus acidophilus are bacteria of
the strain selected from the group consisting of
Lactobacillus acidophilus CLO06&2 (deposited at
International Patent Organism Depositary, FERM BP-4980),

15 Lactobacillus acidophilus CL92 (deposited at Internaticnal
Patent Organism Depositary, FERM BP-4981), and combinations

thereof.

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

Patent Organism Depositary, FERM BP-8383).

8. The use of Claim 5, wherein said lactic acid bacteria
25 are capable of reducing, when administered orally, antigen-
gpecific IgE 1level in blocod in a mouse rhinitis model

wherein antigen-specific IgE level 1in blocd has been
24



7. The use of aim5, wherein said lactic acid bacteria 20 of the species
Lactobacillus fermentum are of the strain Lactobacillus f

(deposited at International Patent Organi sm Depositary, #éﬁﬁﬁg%ﬂﬁﬁgﬁgé 8.
The use of Caim5, wherein said lactic acid bacteria 25 are capable of
reduci ng, when admnistered orally, antigen- specific IgE level in blood in
a nouse rhisiavatetbdaty whesal by anekgeaingecthiec mgBskeevdio i ediitogthdis
been 24 28 Novenber 2006 elevated by nasally exposing the nouse to

cont i nuous argntgegerstsimutdtatdron. 9. An I gE | evel reducing agent for |IgE

el evated patients 5 conprising, as an active ingredient, at |east one of
lactic acid bacteria of the species Lactobacillus acidophilus and lactic
acid bacteria of the species Lactobacillus fernentum _both capabl e of
reduci ng ati gespEdF f tevedEredigdng Byerd: fer| §EE| edevatedudatd eijent
conprising, as an active ingredient, at |east one of lactic acid bacteria
of the SpeasimErisictbbart |dysaatideophinguedandt) asti deasitd dvgctodr ilactdgfc t he
speci es Lactobacillus fernentum both capable of 15 reducing

ant i gen- speciifd chdgtetryebf the Apdgied elettobdudil hgsagendoptmiinissiargl as
an active ingredient, at |east one of Lactobacillus acidophilus CL0062
strain (depesittied atachdt er pakkardk Pabent €xgani sie4epasddesbacHERM

BP-4980), Lactobacillus aci dophilus CL92
fermentum, both capable of reducing antigen-specific IgE

level.

10

10. An IgE level reducing agent comprising, as an active
ingredient, at least one of lactic acid bacteria of the
species Lactobacillus acidophilus and lactic acid bacteria
of the species Lactobacillus fermentum, both capable of

15 reducing antigen-gpecific IgE level.

11. An IgE level reducing agent comprising, as an active
ingredient, at least one of Lactobacillus acidophilus
CLO062 strain (deposited at International Patent Organism

20 Depositary, FERM BP-4980), Lactobacillus acidophilus CL92
strain (deposited at International Patent Organism
Depositary, FERM BP-4981), and Lactobacillus fermentum CP34
strain (deposited at International Patent Organism
Depositary, FERM BP-8383).

25
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strain (deposited at International Patent O ganism Depositary, FERM
BP-4981), and Lactobacillus fermentum CP34 strain (deposi%gg.at

I nternational Patent Organism Depositary, FERM BP-8383). ngggﬂ&%@gnber
2006 12. An IgE level reducing agent conprising, as an active ingredient,
at | east one of lactic acid bacteria of the species Lactobacillus

aci dophi | us-2and Aracig® aeivelbamaduding ofgehe SPepirdsingct cbaichhl wstive
fermentum both capable of 5 reducing, when adm nistered orally,

ant i gen- spdcigrieciilegiE , | evelldastbl ond iof alaetde rdcidt baoreddla WhEr eihe
antigen- specific IgE level in blood has been elevated by nasally exposing

the nouse tepekQRid NUOHECBAE T DBAs ShicAdbahliOfs Hhdl3ladnidl hekai badtiddild s
i nprovi ng agent conprising, as an active ingredient, at |east one of

lactic aci %fbaeheri@p@éieéh%m%ﬁ%@ﬁ Sg%gAémciﬂgeﬂi g0t | g i c

acid bacteria of the species Lact ermentum both capabl e of

reduci ng, angensspeciiig | gEbevel. 18 1. A al Largl e (L & Moy ng

agent conprising, i've i ngredrent, | edst € us
aci dophi l us CLQ062 sir ai .deposited at _Internatio at ent Organi sm
Depost ¢ ar y LM Hp. 5385, It oBARSR ! 400 Cae BT (YPEESans Arapen.
(deposited at International Patent _Organi sm Depositary, FERM BP-4981), and
Lact obaci | ISR€C el amiersd sinp abhopdeptis t BaeRt alaaitnd | briamamsaddnt

exposing the mouse to continuous antigen stimulation.

10 13. An allergic rhinitis improving agent comprising, as an
active ingredient, at least one of lactic acid bacteria of
the species Lactobacillus acidophilus and lactic acid
bacteria of the sgpecies Lactobacillus fermentum, both
capable of reducing antigen-specific IgE level.

15

14. An allergic rhinitig improving agent comprising, as an
active ingredient, at least one of Lactobacillus
acidophilus CL0O062 strain (deposited at International
Patent Organism Depositary, FERM BP-4980), Lactobacillus
20 acidophilus CL92 strain ({(deposited at International Patent
Organism Depositary, FERM BP-4981), and Lactobacillus
fermentum CP34 strain (deposited at International Patent

Organism Depositary, FERM BP-8383}.

25 15. An allergic rhinitis improving agent comprising, as an

active ingredient, at least one of lactic acid bacteria of
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Organi sm Depositary, FERM BP-8383). 25 15. An allergic rhinitis inproving

agent conprising, as an active ingredient, at |east one o I i
bacteria of 26 28 Novenber 2006 the species LactobaciIluégg@?%%%ﬁgﬁgg and

| actic acid bacteria of the species Lactobacillus fernentum both capable
of reducing, when adm nistered orally, antigen-,specific | gE | evel in bl ood
in a nouse Y§ nignesivilel Lac plerei Alant | gehdepbéilapc RyR |g@é=1tli0n gsH has
been elevated by nasally exposing the nouse to continuous antigen
stinul ati olpacZria of the species Lactobacillus fermentum, both

capable of reducing, when administered orally, antigen-
specific IgE 1level in blood in a mouse rhinitis model
5 wherein antigen-gpecific IgE 1level in blood has been
elevated by nasally exposing the mouse to continuous

antigen stimulation.
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