-1- SPECI FI CATI ON LACTI C ACI D BACTERI A CAPABLE OF STI MULATI NG MJCOSAL

| MMUNITY 5 TECHNI CAL FI ELD The present invention relates to lactic acid
bacteria and conpositions containing the bacteria, and nore specifically,

| actic acid bacteria capable of 10 stinulating nucosal imunity, and foods
and beverages containing the bacteria. BACKGROUND ART Many | actic acid
bacteria are detected in 15 vegetabl e foods such as pickles, kinchi (Korean
pi ckl es) bread, sake (Japanese al cohol), m so (bean paste) and soy sauce.
Prof essor Sanae Ckada of Tokyo University-of Agriculture has termed lactic
acid bacteria detected in vegetable foods "vegetable lactic acid bacteria”
and 20 suggests distinguishing themkramrcaging aci d bacteria derived from
ani mal foods such as fernmented mlk and cheese (Japanese Journal of Lactic
Acid Bacteria, Vol.13, No.1l, pp.23-36 (2002)). This is because vegetable

| actic acid bacteria differ fromanimal |actic acid bacteria in 25 growh
environments and are capabBA€TalC ACID BROGEREARY CARPABLE20FKiI nds of sugars and

adapting thenselves to nore severe environnents in terns of antibacteri al
subst ance STIMULATING MUCOSAL IMMUNITY

5

TECHNICAL FIELD

The present invention relates to lactic acid
bacteria and compositions containing the bacteria, and
more speéifically; lactic acid bacteria capable of

10 stimulating mucosal immunity, and foods and beverages

containing the bacteria.

BACKGROUND ART

Many lactic acid bacteria are detected in

15 végetable foods such as pickles, kimchi (Korean pickles)
bread, sake (Japanese alcohol), miso (bean paste) and S0y
sauce. Professor Sanae Okada of Tokyo University of
Agriculture has termed lactic acid bacteria detected in
vegetable foods “wvegetable lactic acid bacteria” and

20 squests distinguishing them from lactic acid bacteria
derived from animal foods such as fermented milk and
cheese (Japanese Journal of Lactic Acid Bacteria, Vol.13,
No.1l, pp.23-36 (2002)). This is because vegetable lactic
acid bacterié differ from animal lactic acid bacteria in

25 growth environments and are capable of utilizing many more



resi stance, enzyne resistance, oxygen resistance, etc. The present
i nventors have investigated these 5 vegetable lactic acid bacteria and
have already reported that fernented m |k prepared using the Lactobacillus
pl antarum strain ONC141 as a starter has the followng capabilities:
i nprovi ng human gastrointestinal mcroflora (Megum Kunmenmura, Masam chi
Toba, Yoshiro Sogawa, Seiichi 10 Shim zu, Shinzo Kawaguchi,
"Ent erobact eri ol ogy Magazi ne" 15, 15, (2001)); increasing defecation
frequency in constipated adults (Masam-¢chi Toba, Megum Kunenura, Satosh
Muneyuki , Yoshiro Sogawa, Hi sao Yoshi zawa, Yoichi Yajim, Yutaka Mtsuda,
Hajime |ijimkihHst efobaghesi ahagydapbiMpoerdmesldds 2d . md20Mddasrand
increasing a host's resistance to oral infection with the pathogenic
sal nonel | a Senwigknmenicanifil gdrps odfichnbhbeabhanteenibstgasd r oi nt esti na
tract mucosal stinulation) (Takeshi |kenaga, Satoko Yanahira, Hi dek
Nachi, Masani€Filstebae, 26nkymeshes Ckbamtsu, oX ek Sesdenceaice Vodtdl, No. 1,
pp. 27-32 (2002)). The Lactobacillus plantarumstrain ONCl41 (fernented
m | k) has the highest €hfaRteaent tRferterdrhave higstest rgdiat divesd o
salnnnelhg infec%igz apong, known 25 vegetabl e and animal |actic acid

ﬁ e_qgpd
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plantarum strain ONC141 as a starter has the following
capabilities: improving human gastrointestinal microflora
(Megumi Kumemura, Masamichi Toba, Yoshiro Sogawa, Seiichi
10 Shimizu, Shinzo Kawaguchi, “Enterobacterioclogy Magazine”
15, 15, (2001})); increasing defecation frequency in
constipated adults (Masamichi Toba, Megumi Kumemura,
Satoshi Muneyuki, Yoshiro Sogawa, Hisao Yoshizawa, Yoichi
Yajima, Yutaka Matsuda, Hajime Iijima “Enterobacteriology
15 Magazine” 15, 21, (2001)); and increasing a host’s
resistance to oral infection with the pathogenic
salmonella S. typhimurium (IgA production enhancement,
gastrointestinal tract mucosal stimulation) (Takeshi
Tkenaga, Satoko Yamahira, Hideki Nachi, Masamichi Toba,
20 Hiroshi Okamatsu, “Milk Science”, Vol.51, No.1, pp.27-32
(2002)).
The Lactobacillus plantarum strain ONC141
{(fermented milk) has the highest enhancement effects on a
host’s resistance to salmonella infection among known

25 vegetable and animal lactic acid bacteria and is thus



5 An object of the invention is to provide lactic acid bacteria that can
achi eve hi gher nucosal inmmunostinul ation and host defense nechani sm
enhancenent, as conpared with those already researched and devel oped by
the inventors, and that are useful as probiotics, and also 10 provide end
products containing such lactic acid bacteria (foods and beverages such as
fermented nilks and lactic acid bacteria beverages). The inventors newy
obtai ned and tested many diverse mcroorganisns for their |IgA
production-inducing 15 capability using a nouse Peyer's patch cell culture
system As a result, the inventors found—Bwo strains of lactic acid
bacteria that have particularly excellent 1gA production-inducing

capabi | i ti es. coheldewenht by P aapalrlen duc teathangririge nucesedr dhmyased on this
finding and 20 acconplished the invention. The present invention provides
t he inventi onSUngutPihend mighes wsalotl  Belhowan femtl deASES/posi ti on
conprising a strain of lactic acid bacteria selected fromthe group
consisting of 25 lactobacillus ONRI C b0239 ( FERM BP-10064) and - 4-

Lgct obaci | lus ONRI C b0240 (FE%%@?Q&S)T}*@&&@T%%I e carrier, the
nposi tion being capabl e of ig [ nity and being in the
f/\ﬁlr ?ho:csa a5f ood or  beve[aggiRd 1Mt IS HYTRESHE @3 3¢6Q5¢LNg to Item 1
lactic acid bacteria that can achieve higher mucosal
immunostimulation and host defense mechanism enhancement,
as compared with those already researched and developed by
the inventors, and that are useful as probiotics, and also
10 provide end products containing such lactic acid bacteria
(foods and beverages such as fermented milks and lactic
acid bacteria beverages). |
The inventors newly obtained and tested many
diverse microorganisms for thelr IgA production-inducing
15 capability using a mouse Peyer’s patch cell culture system.
As a result, the inventors found two strains of lactic
acid bacteria that have particularly excellent IgA
production-inducing capabilities. The inventors have
conducted further research based on this finding and
20 accomplished the invention.
The present invention provides the inventions
outlined in items 1 to 13 below,
Ttem 1. A composition comprising a strain of lactic acid
bacteria selected from the group consisting of

25 lactobacillus ONRIC b0239 (FERM BP-10064) and



f er rent ed

mlk, |

actic acid bacteria beverage, fernented vegetable

beverage, fernented fruit beverage, or fernmented soym |k beverage. Item 3.
The conposition according to Item1 which is in 10 the form of granul es,

powders, tablets,
conposition of any one of Itenms 1 to 3 for the preparation of a food or
beverage conposition for stinmulating mucosal immnity in a human subj ect

in need of
of Itens 1

15 su
to 3

ef fervescent tablets, or puddings. Item4. Use of the
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treat nent.

10

15

20

25

fermented milk, lactic acid bacteria beverage, fermented

vegetable beverage, fermented fruit beverage, or fermented

soymilk beverage.

Ttem

3. The composition according toc Item 1 which is in

- the form of granules, powders, tablets, effervescent

tablets, or puddings.

Item

4. Use of the composition of any one of Items 1 to 3

for the preparation of a food or beverage composition for

stimulating mucosal immunity in a human subject in need of

such

Item

stimulation.

5. Use of the compeosition of any one of Items 1 to 3

for the preparation of a food or beverage composition for

promoting IgA producticn in a human subject in need of

such

JTtem

IgA production promoting treatment.

6. Use of the lactic acid bacteria selected from the

group consisting of lactobacillus ONRIC b0Z39 (FERM BP-

10064} and lactobacillus CONRIC b0240 (FERM BP-100&5) for

the preparation of a food or beverage composition for

.stimulating mucosal immunity in a human subject in need of

such

stimulation.



Item 8. A pharmaceutical conposition for human nucosal i nmmunostinul ation
conprising a strain of lactic acid bacteria selected fromthe group
consisting of 10 lactobacillus ONRI C b0239 ( FERM BP-10064) and

| act obaci |l us ONRI C b0240 ( FERM BP-10065), and a pharnmaceutically
acceptabl e excipient or diluent. Item9. A pharnaceutical conposition for
pronoti ng human | gA production conprising a strain of lactic acid bacteria
15 selected fromthe group consisting of |actobacillus ONRI C b0239 ( FERM
BP-10064) and | actobacillus ONRI C b0240 (EERM BP-10065), and a
pharmaceutically acceptabl e excipient or ~diluent. Item 10. Use of the

conposi tion of Itej;nS for the 0 preparatjqon of a nedi.canent for
i mul at i mit&8af - Pﬁﬁuﬂ% ?ﬁt%&rﬁfﬁﬁk‘{; e H iR ﬁ@é&cﬂﬂegsééﬁm the
zizgﬂ|gizgﬁ. Iteﬁlll. Us .L?htp caonposi tion Q&%ﬁ%?nb% Eprg%gﬁ .
preparation o?r%P%ea?%ah%ﬁ%“?09 §¥%§ﬁ) Hghgm 106 i héifan

bj toi ti i cy- 6. It
12, Use of thoofSa; i | B beEt i ety B, et e )2 ng of

| act obac | | usy AR CopO238; FERN BREodkD064 )itk dACt-LARI U3 nOHBLC 0240

(FERN BP-10065) for “the preparation of a ne or stinulating
mucosal 59 m”fplf*bﬁdtiﬁgaldjwf%fb&%ﬂﬁﬁ{ i NefthAf SsRcEt iRuhatioss [tem

13. Use of the lactic acid bacteria selected fromthe group consisting of
| act obaci | | uss@RI Lo 02BIA¢EERM Biomoting treatment.
Item 8. A pharmaceutical composition for human mucosal
immunostimulation comprising a strain of lactic acid
bacteria selected from the group consisting of
10 lactobacillus ONRIC b0239 (FERM BP—10064) and
lactobacillus ONRIC 0240 (FERM Bp~-10065), and a
pharmaceutically acceptable excipient or diluent.
Ttem 9. A pharmaceutical composition for promoting human
IgA production comprising a strain of lactic acid bacteria
15 selected from the group consisting of lIactobacillus ONRIC
b0239 (FERM BP~10064) and lactobacillus ONRIC 0240 (FERM
BP—10065), and a pharmaceutically acceptable excipient or
diluent.
Item 10. Use of the composition of JItem 8 for the
20 preparation of a medicament for stimulating mucosal
immunity in a human subject in need of such stimulation.
Item 11. Use of the composition of Item 9 for the
preparation of a medicament for promoting IgA production

in a human subject in need of such IgA production

25 promoting treatment.



10064) and | actobacillus ONRI C b0240 (FERN BP-10065) for the preparation
of a nedi canent for pronoting IgA 10 production in a human subject in need
of such IgA production pronoting treatnent. The lactic acid bacteria
strains of the invention and conpositions of the invention containing the
strain are described below 15 Strains of lactic acid bacteria of the
invention The strains of lactic acid bacteria of the invention are terned
Lact obaci |l us ONRI C b0239 (FERN BP- 10064) and Lactobacillus ONRI C b0240
(FERM BP-10065). 20 (1) Screening (1-1) Sgurce m cr oor gani sns The source

m croorgani sns used are lactic acid bacféria separated from human

i ntestinal content veget abl e foods, and api nal fqods and preserved at the
Qtsu 25 Nutratkf®i i%n %%e%f?ctrhel NtFHift & SESHES ‘en aFmacEqth daP™ 68 co.

Ltd. (1-2) Screenin rocess Screenin for.%ﬁe t ?) teri %ﬁa' S was
perfor med usi oM mOGLE PoyRP: Smalaniderti it PTG £ fEPY BER
producti on- i ndygrng Sﬁﬁaﬁg'c'tgiéﬁéiﬁﬂs' (enzere B;ﬁzcﬂ)et ?ﬁﬁﬁ’ RPOFEAKE Sf%gr.the
screening are as describe elow in Example 2. (2) croorgani s obt ai ned
by screening the preparation of a medicament for stimulating mucosal
5 immunity in a human subject in need of such stimulation.

Item 13. Use of the lactic acid bacteria selected from the

group consisting of lactobacillus ONRIC b0239 (FERM BP—

10064) and lactobacillus ONRIC b0240 (FERM BP-10065) for

the preparation of a medicament for promoting IgA

10 production in a human subject 1in need of such IgA
production promoting treatment.
The lactic acid bacteria strains of the

invention and compositions of the invention containing the

strain are described below.

15
Strains of lactic acid bacteria of the invention
The strains of lactic acid bacteria of the
invention are termed Lactobacillus ONRIC b0239 (FERM BP-
10064) and Lactobacillus ONRIC b0240 (FERM BP-10065).
20 (1) Screening

(1-1} Source microorganisms

The source microorganisms used are lactic acid
bacteria separated from human intestinal contents,
vegetable foods and animal foods and preserved at the Otsu

25 Nutraceutical Research Institute of Otsuka Pharmaceutical



(2-1) Lactobacillus ONRIC b0239 10 (a) Macroscopic features

medium G rcular to slightly irregular,
(a-2) BL agar

sporeless (c) Optimal
and bi ochem cal
Erythritol -

nonnotil e,
Physi ol ogi cal
utilization dycerol -

medium 15 Circular to slightly irregular,
snoot h, whitish brown (b) M croscopic features
growt h tenperature
features
D- Ar abi nose

(a-1) MRS agar

hem spherical, snooth, mlky white-
hem spheri cal ,
20 25 -7- Bacillus,

30 to 33C (d)
5 Gamstainability: positive Sugar
10 L- Arabi nose - Ri bose

D- Xyl ose L- Xyl ose - Adonitol 15 (3- I\/bgggl- D- Xyl osi de -
Co., Ltd.
(1-2) Screening process
Screening for the target bacteria strains was
performed using a mouse Peyer’s patch cell culture system
5 using IgA production-inducing capability as an index. The
detailed procedures for the screening are as described
below in Example 2.
(2) Microorganisms obtained by screening
(2-1) Lactobacillus ONRIC b0239
10 (a) Macroscopic features
(a-1) MRS agar medium
Circular to slightly irregular, hemispherical,
smooth, milky white
(a-2} BL agar medium
15 Circular to slightly irregular, hemispherical,
smocoth, whitish brown
(b} Microscopic features
20

25



Gal act ose +
- Dulcitol -

Esculin +
Sacchar ose +

10

15

20

25

D- G ucose +
| nositol -

a- Met hyl - D-d ucosi de
Salicin +
Trehal ose +

D- Fruct ose +
Manni tol 25 Sorbitol
N- Acetyl - d ucosam ne +
Cel | obi ose +
lnulin -

iy g

Bacillus, nonmotile,

(c) Optimal growth temperature

(d)

30 to 33°C

Gram stainability: positive
Sugar utilization
Glycerocl
Erythritol
D-Arabinose
L-Arabinose

Ribose

D~-Xylose

L-Xylose

Adonitol
f-Methyl-D-Xyloside
Galactose

D~Glucose
D-Fructose
D—Mapnose

L-Sorbose

Rhamnose

Dulcitol

Inositel

Mannitol

Sorbitol

D- Mannose + 20 L- Sorbose -

Mal t ose +
15 Mel ezitose D-Raffinose +

Rhamose
+ -8 a-Methyl -D Mannosi de +
Anygdalin + 5 Arbutin +
10 Lactose + Melibiose +

sporeless

Physiclogical and biochemical features

W

H

!

S+ o+ 4+ o+



Ami don - G ycogen - Xylitol 20 (3-Centiobiose + D Turanose - D-Lyxose -

D Tagat ose D-Fucose - 25 L-Fucose -9- D Arabitol L- Arabitol d uconate -
2- Keto-d uconate - 5 5-Keto-d uconate Fromthe above various features, the
obtained isolate was identified as a strain of Lactobacillus plantarum
based on.the criteria shown in Bergey's Manual 10 of Systematic
Bact eri ol ogy, and desi gnated Lactobacillus ONRI C b0239, and was deposited
at an independent adm nistrative corporation, the National Institute of
Advanced | ndustrial Science and Technol agy. I nternational Patent O ganism
Depositary, Al ST Tsukuba Central 6, 1-1, 15 Hi gashi 1-Chone Tsukuba-shi,

I bar aki - ken, Japanaoge%%g:qs.tD_I\gné%%q%e under the agcession nunmber of FERM
P-19469. Then it was transferred to an international deposit under the

Budapest Treaty, apdMe@¢&ilvedAamaGessi on nunber Bf FERM

+

N-Acetyl-Glucosamine
Amygdalin
5 Arbutin
Esculin
Salicin
Cellobiose
Maltose
10 Lactose
Melibiose

Saccharose

+ 4+ 4+ + + £ + + + 4

Trehalose

1

Inulin
15 Melezitose -
b-Raffinose +
Amidon -
Glycogen —
Xylitol -
20 B-Gentiobiose +
D-Turanose -
D-Lyxose -
D-Tagatose S
D-Fucose -

25 L-Fucose = -



BP-10064. 20 (2-2) Lactobacillus ONRIC b0240 (a) Macroscopic features
(a-1) MRS agar nmedium Circular to slightly irregular, hem spherical,
snooth, mlky white 25 (a-2) BL agar medium-10- Grcular to slightly
i rregul ar, hem spherical, snooth, whitish brown (b) M croscopic features
Bacillus, nonnotile, sporeless 5 (c) Optimal growth tenperature 30 to 33C
(d) Physiol ogical and biochem cal features G amstainability: positive
Sugar utilization 10 @ycerol - Erythritol - D-Arabinose - L-Arabinose -
Ri bose 15 D Xyl ose - L-Xyl ose - Adonitot+9- (3-Methyl-D Xyl oside -
Gal act ose +

D-Arabitol +

L-Arabitol -

Gluconate —

2-Keto-Gluconate -

5 5-Keto~Gluconate -

From the above various features, the obtained
isolate was identified as a strain of Lactobacillus
plantarum based on the criteria shown in Bergey’s Manual

10 of Systematic Bacteriology, and designated Lactobaéillus
ONRIC b0239, and was deposited at an independent
administrative corporation, the National Institute of
Advanced Industrial Science and Technology International
Patent Organism Depositary, AIST Tsukuba Central 6, 1-1,

15 Higashi 1-Chome Tsukuba-shi, Ibaraki-ken, Japan on August
6, 2003, under the accession number of FERM P-19469. Then
it was transferred to an international deposit under the
Budapest Treaty, and received an accession number of FERM
BP-10064.

20 (2-2) Lactobacillus ONRIC b0240
{a) Macroscopic features
(a-1) MRS agar medium

Circular to slightly irregular, hemispherical,
smooth, milky white

25 {a—2) BL agar medium



20 Dd ucose + D Fructose + D-Mannose + L-Sorbose - Rhammose 25 Dul citol
-11- Inositol - Mannitol -F Sorbitol + a-Methyl-D Mannoside 5

a- Met hyl - D-d ucoside - N Acetyl -d ucosam ne + Anygdalin + Arbutin +
Esculin + 10 Salicin + Cellobiose + Mltose + Lactose + Mlibiose + 15
Saccharose + Trehalose Inulin - Melezitose - D-Raffinose + 20 Am don -

~-10-

Circular to slightly irregular, hemispherical,
smooth, whitish brown
(b) Microscopic features
Bacillus, nonmotile, sporeless
5 {c) Optimal growth temperature
30 to 33°C |
_(d) Physiological and biochemical features

Gram staihability: positive
Sugar utilization

10 Glycerol —
Erythritol -
D-Arabinose —
L-Arabinose -
Ribose +

i5 D-Xylose -
L-Xylose -
Adonitol —
p-Methyl-D~Xyloside -
Galactose +

20 bD-Glucose: +
D-Fructose +
D-Mannose +

L-Sorbose -

Rhamnose -

25 Dulcitol

-+



G ycogen - Xylitol - (3-Gentiobiose -F D Turanose 25 D-Lyxose -12-

D Tagat ose - D Fucose - L-Fucose - D-Arabitol 5 L-Arabitol - d uconate -
2- Ket o-d uconate - 5-Keto-G uconate - 10 From the above various features,
the obtained isolate was identified as a strain of Lactobacillus plantarum
based on the criteria shown in Bergey's Manual of Systematic Bacteri ol ogy,
and designated Lactobacillus ONRI C b0240, and was deposited at an

i ndependent 15 administrative corporation, the National Institute of
Advanced | ndustrial Science and Technol egy-I nternati onal Patent O gani sm
Depositary, Al ST Tsukuba Central 6, 1-1, Higashi 1-Chone Tsukuba-shi,

| bar aki - ken, JapanigppsAugust 6, 2003, under the aceession nunber of FERM
P-19470. Then 20 it was transferred to an international deposit under the
Budapest Treaty, amdnnéceilved an accessi on nunber of FERM BP-10065.

Sorbitol +

a-Methyl~D-Mannoside -

5 a-Methyl-D-Glucoside

N-Acetyl-Glucosamine
Amygdalin
Arbutin
Esculin

10 Salicin
Cellobiose
Maltose
Lactose

Melibiose

+ + + + T+ o+ o+ 4+

i5 Saccharose

Trehalose
Inulin -
Melezitose -
D-Raffinose +
20 Amidon -
Glycogen -
Xylitol -
B-Gentiobiose +
D-Turanose -

25 D-Lyxose . ' -



Conposition of the invention 25 The conposition of the invention
essentially -13- conprises a strain of lactic acid bacteria of the
invention as an active ingredient. The conposition can be prepared in the
formof a food, beverage or a pharmaceutical product by using suitable
edible carriers 5 (food materials) . The conposition can al so be prepared
in the formof a pharnmaceutical product by using suitable
pharmaceutically acceptabl e excipients or diluents. Remarkabl e nucosal

i mmunostinul ati on and I gA production enpancenent achi eved by the
conposition of the 10 invention are considered to be brought about as
follows: Peyer’'s pgtgh M.cells, which are a constituent of the intestinal
i mmune system take up an antigen in the lunen. The antigen is presented
to CD4 T cells by png{,g88= presenting cells such as—dendritic cells. Wile
immature 15 B cells mature into I gA anti body-produci ng cells by
antigen-specific respapses of T cells, the B cells #ove to the lanmna
propria nucosae to ultimtely differentiate into | gA anti body-secreting
cells. Although itD+Arabtitodl ear how the | actic acid bacteria of the
invention are 20 involved in the IgA production enhancing nechani sm at

| east antd gen upt akeAbpbRépdr's patch Mcells is necessary for |IgA
producti on enhancenent due to the presence of the bacteria of the

i nvention. Theref oféucpPRétiactic acid bacteria of The invention are

presuned to function _as such
2-Keto-Gluconate -

5-Keto-Glucconate -

10 From the above wvarious features, the obtained
isolate was identified as a strain of Lactobacillus
plantarum based on the criteria shown in Bergey’s Manual
of Systematic Bacteriology, and designated Lactobacillus
ONRIC k0240, and was deposited at an inde?endent

15 administrative corporation, the National Institute of
Advanced Industrial Science and Technology International
Patent Organism Depositary, AIST Tsukuba Central 6, 1-1,
Higashi 1-Chome Tsukuba-shi, Ibaraki-ken, Japan on August
&, 2003, under the accession number of FERM P-19470. Then

20 it was transferred to an international deposit under the
Budapest Treaty, and received an accession number of FERM

BP-10065.

Composition of the invention

25 The composition of the invention essentially



25 an antigen. To be functional as an antigen, the lactic -14- acid
bacteria of the invention do not have to be viable <cells. The bacteria may
be sterilized by conventional heat sterilization procedures. However,
since uptake of live lactic acid bacteria, as generally well known for 5
yogurt, etc., is effective for health mai ntenance and |ongevity due to
intestinal regulation and intestinal mcroflora balancing effects and
uptake of live lactic acid bacteria of the invention can al so be expected
to have these effects, live lactic acid;hacteria are 10 preferably

i ncorporated in the conposition of the |nvent|on Such lactic acid

bacterfa (Vi abiueraeblsh BRYaDR oENFOLPOLaLeth! PO, G tion of the

invention, in't form of exa tures, crude or purified

products 15 laﬂfemqancalst aheﬁctwg iﬂ@@@ﬁiéﬁ@t esméﬂ%ro%@fom{mhcaghybe
cultures can be obtained by a nmethod "conprising culturing in a medi um

sui tabl e for peaphretr dnnthef 66rexanpherodMRS Ve tige adr IPC for about 16
hours. Followi ng the cultivation, the cells can be 20 recovered, for

exanpl e, by phammategmngaﬂhprodhtﬂrByah31BgOQ@1tabIﬁ|aﬂmﬂﬂnruﬂﬁrﬁﬁrs4 C for
about 10 m nutes. These can be purified in the conventional manner and can
al so be %yoplickidzadteThalbyophite sams situisorobteal rédoc e plrspabed ahil i zed
as an active ingredient of the conposition of the 25 invention.
the form of a pharmaceutical product by using suitable
pharmaceutically acceptable excipients or diluents.
Remarkable mucosal immuncstimulation and IgA
production enhancement achieved by the composition of the
10 invention are considered to be brought about as follows:
Peyer’s patch M cells, which are a constituent of the
intestinal immune system, take up an antigen in the lumen.
The antigen is presented to CD4 T cells by antigen-
presenting cells such as dendritic cells. While immature
15 B cells mature into IgA antibody-producing cells by
antigen-specific responses of T cells, the B cells move to
the lamina propria mucosae to ultimately differentiate
into IgA antibody-secreting cells. Although it is not
clear how the lactic acid bacteria of the invention are
20 involved in the IgA production enhancing mechanism, at
least antigen uptake by Peyer’s patch M cells is necessary
for IgA production enhancement due to the presence of the
bacteria of the invention. Therefore, the lactic acid

bacteria of the invention are presumed to function as such

25 an antigen. To be functional as an antigen, the lactic



-15- The conposition may be suppl enented with appropriate anmounts of
nutrients suitable for the mintenance and growh of the m croorgani sm of
the invention, if necessary. Specific exanples include 5 nutrients
utilized in nmedia for culturing the m croorgani sns, for exanple, various
carbon sources such as glucose, starch, sucrose, |actose, dextrin,
sorbitol, fructose, etc., nitrogen sources such as yeast extract,

peptone, etc., vitamns, mnerals, trace netal elenents, 10 and ot her
nutrients. Exanples of such vitamns inchyde vitamin B, vitamin D, vitamn
C, vitamn E, and vitamn K Exanples of such trace netal elenents include

zinc, sel eniumy gheceExanBlesnel ; AUBRE: SHGH, ML IBRIS dAGlaIds s | ous

ol i gosacchari des such as | actosucrose, soy 15 oligosaccharides, lactul ose,

lactitol, freqeQligesaschaddidema@t Galaaaho0kiiupsacehaehdesnaThe anount
of such oligosaccharides to be incorporated is not "particularly limted

but is prefehablty sseketiedt wohhphoGedipdge SlowRvehat stheecapearkr ati on
thereof in the 20 conposition of the invention is about 1 to about 3
wei ght % Spddivki datbod anild beyetagea f cassyaietdid y eeripodiridwon fafr t he
invention include fernmented mlks, lactic acid bacteria beverages,
f er ment ed vejeuablte 25cheves agbbect eyeefvedidaliin Madvdreagesamnd er nent ed
soym I k -16-longevity due to intestinal regulation and intestinal
microflora balancing effects and uptake of live lactic
acid bacteria of the invention can also be expected to
have these effects, live lactic acid bacteria are
10 preferably incorporated in the composition of the
invention.

Such lactic acid bacteria (viable cells) may be
incorporated into the composition of the invention, in the
form of, for example, cultures, crude or purified products

15 of such cultures, and lyophilisates thereof.

Typically, cultures can be obtained by a method
comprising culturing in a medium suitable for each strain,
for example, MRS medium, at 30°C for about 16 hours.

Following the cultivation, the cells can be

20 recovered, for example, by centrifuging the culture at
3,000 rotations/minute at 4°C for about 10 minutes. These
can be purified in the conventional manner and can also be
lyophilized. The lyophilisates thus obtained can also be

utilized as an active ingredient of the composition of the

25 invention.



beverages. The terns "fernented m |l k" and "lactic acid bacteria beverage"
as used in this specification and clains are in conformty wth the
definitions in Article 2-37 "Fernmented MIk" and Article 2-38 "Lactic Acid
5 Bacteria Beverage" of the "Mnisterial Odinance relating to the

I ngredients etc. of MIks and M Ik Products" of the fornmer Japanese
Mnistry of Health and Welfare. That is, "fernented mlIKk" refers to a
pasty or liquid preparation prepared by fernmenting mlk or a dairy product
with lactic 10 acid bacteria or yeasts._Jherefore, "fernented m |l k"

i ncl udes not only products in beverage formbut also products in yogurt

form "Lactic acid bactgei 8oRg¥Siensen mdEd S 2REUIAGS oY epar ed by
using as a main nmaterial a paste or liquid preparation prepared by

fermenting nmappréproata dabuytprodustt ded antitaad tdaekeria or yeasts
and diluting it with water. Fernented vegetabl e beverages, fernented fruit
bever ages anuzfistepaned soynyl&wbevef ages e as-gesicn ked tHeat er herein.
20 Ocher food forns of the conposition of the invention include
cel | - cont ai nthgenrtepbenthpretasedry or mpeciddlc éxbopdeboinsl@deg., granul es,
powders (including freeze-dried powders of fernmented mlk, etc.), tablets,
ef f er vescent NEEBLERES Yhkbizgduhn , me@be plerli pyuride thid k 25 product s
ot her than the above-nentioned fernented mlk and -17- lactic acid bacteria
bever ages. microorganisms, for example, various carbon sources such
as glucose, starch, sucrose, lactose, dextrin, sorbitol,
fructose, etc., nitrogen sources such as yeast extract,
peptone, etc., vitamins, minerals, trace metal elements,
10 and other nutrients. Examples of such vitamins include
vitamin B, vitamin D, vitamin C, vitamin E, and vitamin K.
Examples of such trace metal elements include zinc,
selenium, etc. Examples of other such nutrients include
various oligosaccharides such as lactosucrose, soy
15 cligosaccharides, lactulose, lactitol,
fructooligosaccharides, and galactooligosaccharides. The
amount of such oligosaccharides to be incorporated is not
particularly limited but is preferably selected within a
range such that the concentration thereof in the
20 composition of the invention is about 1 to about 3
weight %.
Specific food and beverage forms of the
composition of the invention include fermented milks,

lactic acid bacteria beverages, fermented vegetable

25 Dbeverages, fermented fruit beverages and fermented soymilk



Exanpl es of pharmaceutical forns include those for oral adm nistration
e.g., solutions, enulsions, granules, powlers, capsules, tablets, etc. 5
Processing into these food or beverage forns and pharmaceutical forns can
be carried out in the conventional manner. Carriers for use in the
processing into such forns may be any edible carriers, pharnmaceutically
accept abl e excipients and diluents. 10 Details of the processing and usabl e
edible carriers for food and beverage forns are described below in the
"Food and beverage forns of conpositiongg-section. In preparing food
forms, particularly preferable carriers are those having good nouth-feel

and taste-i MpeRwiragesf.f eehs . t I oeasRed thlqkph%@ﬁ@‘%lblt‘ié' aEﬁ?ng and
usabl e pharmaceutically acceptabl e excipients and diluents are escri bed

bel ow i n t hebakhatriaceyieeabel 0a8BusEd LOMAOSI tdus!'s s@QtigN.anfhe amount of
| actic acid bacteria to be 20 incorporated in the conposition of the

i nventi on camlbémssartabhhycsafeenétdyswiatls fipe atdd @Vig isorgongentmatdien of
about 108 to 1011 cells/100 g conposition (the cell count is not
necessarily ¥rafl EFesmentednMilivfieand harmimber2-of8 “Ueadticeldsid s i ncl uded,
it should be_cal cul ated as the 25 nunber of live bacteria before
sterilizatioR2ctRéigaReverggeappfi the hiininifanird]l Omvbingraly eedeltingount is

det erm ned |n tne followng manner. A diluted sanple is applied to
to e Ingredients etc. of Milks and Milk Products” of the

former Japanese Ministry of Health and Welfare. That is,
“fermented milk” refers to a pasty or liquid preparation
prepared by férmenting ﬁilk or a dairy product with lactic

10 acid bacteria or yeasts. Therefore, “fermented milk”
includes not only products in beverage'form but also
‘products in yogurt form. ™“Lactic acid bacteria beverage”
refers to a beverage prepared by using as a main material
a paste or liquid preparation prepared by fermenting milk

15 or a dairy product with lactic acid bacteria or yeasts and
diluting it with water.

Fermented vegetable beverages, fermented fruit
beverages and fermented soymilk beverages are as described
later herein.

20 Other food forms of the composition of the
invention include cell-containing microencapsulated forms,
solid food forms (e.g;, granules, powders (including
freeze—-dried powders of fermented milk, etc.), tablets,
effervescent tablets, gums, goumi, and puddings), and milk

25 products other than the above-mentioned fermented milk and



an agar bacterial culture nediumand cultured unaerobically at 37C and the
colonies forned are counted. 5 As the viable cell count and turbidity
correlate with each other, therefore, if this correlation between the
viable <cell count and turbidity is determ ned beforehand, the viable cel
count can be cal culated by determning the turbidity instead of counting
viable cells. The anmount of 10 lactic acid bacteria to be incorporated can
be suitably adjusted according to the formof the conposition of the
invention to be prepared, kind of lactielaeid bacteria used, etc., using
t he above-nenti oned range as a guide. Since the conposition of the

i nvention islastdeshgneddbtoteontabavemmdgé<. aci d bacteria (nmainly viable
cells), conditions such as the application of heat and pressure are not
recommended in the proE#ssbhgsoft tplearmarposicd onfdmo iend yoeodhoiss.
Therefore, for exanple, in_ processing the conposition of the invention
into solid 26OFOQHQEOPH§}HF§ Fatpeef et obl ¢ IO Wi¥@wm,l erfidshgingt-e t he

| actic acid bacteiia in the formof |yophilized cells or treat the

| yophi | i zed SEPPELGRY hPRVSEHFEabfaPEoT ng- 3Ryt &HF-use the coated cells.

-19- Food. and beverage_fornms of the conpositjon Representative preferable
f ood and bever age forﬁﬁOS?sfhﬁgcb%B%S$g%§ﬁ1 Oqtﬂ£19ﬁﬂ9ﬁﬁ9§nfpﬁgﬁu&8d

(erented ™ LiGenbOELECRP (obRF SO DEBAL e o TPl © vegetabl o
conventional manner. Carriers for use in the processing
into such forms may be any edible carriers,
pharmaceutically acceptable excipients and diluents.

10 Details of the processing and usable edible carriers for
food and beverage forms are described below in the “Food
and beverage forms of compositions” section. In preparing
food forms, particularly preferable carriers are those
having good mouth-feel and taste-improving effects.

15 Processing into pharmaceutical forms and usable
pharmaceutically acceptable excipients and diluents are
described below in the “Pharmaceutical forms of
compositions” section.

The amount of lactic acid bacteria to be

20 incorporated in the composition of the invention can be
suitably selected so as to achieve a concentration of
about 10° to 10 cells/100 g composition {the cell count
i1s not necessarily viable cell count; when the number of

dead cells is included, it should be calculated as the

25 number of live bacteria before sterilization; the same



soym | k beverages, etc. Fernented vegetabl e beverages, fernented fruit
beverages and fernmented soym | k beverages are described in detail bel ow
Processing into such a formcan be carried out by a procedure conprising
10 culturing lactic acid bacteria in a suitable fernentation materi al
containing nutrients for lactic acid bacteria, such as fluids derived from
vegetables or fruits, soymlk (soybean enulsion), etc. to thereby cause
fermentation of the nmaterial. Vegetables and fruits for use as the 15
fermentation material include cuttings,~&Bushings, grindings, squeezed
juices, enzyne-treated products, and dilutions or concentrates thereof.
Usabl e veget ablp@desi helrudrafter) exama e;igblrpkiens, ceantoli s, deogahorsd sweet
peppers, celery, spinach, col ored sweet potatoes, corn, 20 beats, kale,
parsl ey, cabBagébe 4rdlbwbegohanndsablfe diflngiets senpladés &ppléxdnpbe,

appl es, peaches, bananas, strawberries, grapes, water nelons, oranges, and
mandari ns. Caft PA§S, béﬁﬁ@ﬁiﬁbscubh@r@rm@@hmmﬁanﬁ addersdl es and fruits can
be obt ai ned bé@ for .exanp a_procedure 25 which conprises washing at

| east one ofu &éPQBFé%lénﬂt 20- Cf@%@t%hea%QﬂQﬂkﬁﬁaﬂﬂﬁ&@§%@ﬁ¢ cOuBitedt-i ng it
Ul ver i oo BF KPP PAODEE' Byl Heahetof A5 Lt?‘teé‘t%@l“@mec{egrr%rﬂft%ﬁ?l}m@e@or
RGN TR el S e o
cell count and turbidity is determined beforehand, the
viable cell count can be calculated by determining the
turbidity instead of counting viable cells. The amount of
10 lactic acid bacteria to be incorporated can be suitably
adjusted accordin§ to the form of the composition of the
invention to be prepared, kind of lactic acid bacteria
used, etc., using the above-mentioned range as a guide.
Since the composition of the invention is
15 designed to contain lactic acid bacteria (mainly viable
cells), conditions. such as the application of heat and
pressure are not recommended in the processing of the
compesition into end products. Therefore, for example, in
processing the composition of the invention into solid
20 food forms, it is preferable to directly formulate the
lactic acid bacteria in the form of lyophilized cells or
treat the lyophilized cells with a suitable coating agent

and use the coated cells.



m xer, or the |like. Squeezed juices can also be prepared by filtering
mllings through a filter cloth or the |like. Enzyne-treated products can
be prepared by permitting 10 cellul ase, pectinase, protopectinase or the

li ke to act wupon cuttings, crushings, grindings, or squeezed juices.
Dilutions include 1- to 50-fold aqueous dilutions. Concentrates include

t hose concentrated 1- to 100-fold by such neans as freeze concentrati on,
concentration under 15 reduced pressure, etc. Soym |k, which is another
specific exanple of the fermentation nmatl®- al, can be prepared from
soybean materials in the conventional manner. Exanples of such soymks

i ncl ude honogered esideparadieb\f ormsersi hgeskbmpedifosoybeans in water,

wet - pul veri zi ng the soybeans with a suitable m |l such as a colloid mll
and honogeni zi ng the Fepresierdwdive rhefeoabiat Fondl andnhererage sol utions
of water-sol uble soy protein in water. For fernentation using |lactic acid
bacteria, it T2 Shitdrecaprosisisnepdr 8hg snpdenkionninavudee and - 21-

i nocul ate the_fernmentatiqn nmaterigl with the starter. A representative
exanpl e of suCH & 8¢ daqhicurEidoBRaFREY2 DYV RBRAREL | AGTREREFE aci d
bacteria @f the _.inwention into a_yeast extract;:s | emented _10% skim m | k
5 powder gr a ¥ ?%%%EhﬁﬁgﬁrﬁﬁFgri§%r?F8FFﬁiﬁgﬂlFng$ﬁ8r388ﬁVeﬁ?F%ﬁ%fe nner

at 90 1o 12164 i iRvetalelit @R c POROLRAN AL ISP AING IS | acti c

aci d bacteri

fermented fruit beverages and fermented soymilk beverages
are described in detail below. Processing into such a
form can be carried out by a procedure comprising

10 culturing lactic acid bacteria in a suitable fermentation
material containing nutrients for lactic acid bacteria,
such as fluids derived from vegetables or fruits, soymilk
(soybean emulsion), etc. to thereby cause fermentation of
the material. Vegetables and fruits for use as the

15 fermentation material include cuttings, cfushings,
grindings, squeezed juices, enzyme~treated products, and
dilutions or concentrates thereof. Usable vegetables
include, for example, pumpkins, carrots, tomatoes, sweet
peppers, celery, spinach, colored sweet potatoes, corn,

20 beats, kale, parsley, cabbages, and broccoli. Usable
fruits include, for example, apples, peaches, bananas,
strawberries, grapes, water melons, oranges, and mandarins;

Cuttings, crushings, and grindings of vegetables
and fruits can be obtained by, for example, a procedure

25 which comprises washing at least one of vegetables and



invention. The starter thus prepared usually contains about 107 to about
109 cells of lactic acid bacteria of the 10 invention per gram of the
culture.” The fernentation material used for the starter may optionally be
suppl emented with fernentation-pronoting substances insuring good growh
of lactic acid bacteria of the invention, for exanple, various carbon
sources such as 15 glucose, starch, sucrose, |actose, dextrin, sorbitol
fructose, etc.; nitrogen sources such as yeast extract, peptone, etc.;
vitam ns, and mnerals. An inoculum of kaotic acid bacteria should be
generally equivalent to a viable cell count of not less 20 than about 1 Xx
106, preferalfrypiaboubnd ¥hd0é, npeessabic seepdctbi@rioftd he deimamitmt i on
fluid. As regards culturing conditions, the fernmentation tenperature is
general |y seleegtdehtomewgt hphathegr angecofwabeni 20dtoutabomt 45C, and
preferably about 25 to about 37C, and the 25 fernmentation tine is selected
fromw thin Phdveangéngf or2miliboat it by mbout 2 dourgshdhe mimsd,c acid
fermentation product thus obtained may be in a curd form (a yogurt-like or
puddi ng- | i k&oPEr RFCsRESeGehPYl pebdaer . cMvicoblaidert | ypragastedfas 5 a

solid food. SU%P E Iackic acid fernentation product in a curd formcan be
further honog@iised Kokpr Epdre 5°- dk&frbd PeVERAGE:For mSIseged

hormogeni zati 9630 beCBL" Led,.0Uk B9 19180 oI PALY horpgen) gers, Mre
particul arly?"%f prep y g P :J
mixer, or the like. Squeezed juices can also be prepared
e by filtering millings through a filter cloth or the like.
Enzyme*treated'products can be prepared by permitting
10 cellulase, pectinase, protopectinase or the like to act
upon cuttings, crushings, grindings, or squeezed Jjuices.
Dilutions include 1~ to 50-fold agueous dilutions.
Concentrates include those concentrated 1- to 100-~fold by
such means as freeze concentration, concentration under
15 reduced pressure, etc.

Soymilk, which is another specific example of
the fermentation material, can be prepared from soybean
materials in the conventional manner. Examples of such
soymilks include homogenates prepared by immersing skinned

20 soybeans in water, wet-pulverizing the soybeans with a
suitable mill such as a colloid mill and homogenizing the
'pulverizate in the conventional manner, and solutioné of
water~soluble soy protein in water.

For fermentation using lactic acid bacteria, it

25 is preferable to prepare a starter in advance and



can be carried out using a Gaulin's high-pressure 10 honogeni zer (LAB 40)
at about 200 to about 1000 kgf/cn2, and preferably about 300 to about 800
kfg/cnm2, or a Sanwa Machine Industry Co.'s honobgeni zer (product nunbers:
HA x 4571, H20-A2, etc.) at not |ess than 150 kg/cnZ. By such
honogeni zati on, a beverage product with excellent 15 palatability, and
particularly a snooth nouth-feel, can be obtained. In carrying out
honogeni zation, it is also possible, where necessary, to make appropriate
dilutions, add organic acids for pH adjggtnent, and/or add in suitable
amounts various other additives as are typically 20 enployed in the

manuf act ure dhobeneragese Seeheatat$8aCRAELEEST §ithirhdli S8 rd i Cleners,
surfactants, and flavorings. Preferable additives and their amounts (% by

wei ght based represenneitdght ekampeecurdsfiohnuf eraeptati®ny QAroducet) are, for
exanpl e, glucose 8% (% by wei ght, the 25 sane applies hereinafter), sucrose
8% dextrin 8%tadnerd by- 28ocutptifgl¥acyiycecdl battyrveisk egiers 0.2% and
flavorings 0.1% The beverage of the invention thus obtained can be
aseptical |y dR¥gehden itnhte suveabteesbneainsuspiendniprdvitie said pridduct s.
The prodqgts have good pal atability aIIom@nﬂ snoot h swal | owi ng, and an

agr eeabl € f | RPBFSITRE anbaRTCRBAT HPBt B2 ber {4 ht slker hlvoted )irofthehe  product

can be suitablx sekecte according 50 t he agg sex,
conventional manner a 0 to 12T°¢ for'5 to 20 minutes

beforehand, and incubating the lactic acid bacteria of the

invention. The starter thus prepared usually contains

about 107 to about 10° cells of lactic acid bacteria of the
10 invention per gram of the culture.

The fermentation material used for the starter
may optionally be supplemented with fermentation-promoting
substances insuring good growth of lactic acid bacteria of
the invention, for example, various carbon sources such as

i5 glucosef starch, sucrose, lactose, dextrin, sorbitol,
fructose, etc.; nitrogen sources such as yeast extract,
peptone, etc.; vitamins, and minerals.

An inoculum of lactic acid bacteria should be
generally equivalent to a viable cell count of not less

20 than about 1 x 10°, preferably about 1 x 107, per cubic
centimeter of the fermentation fluid. 2As regards
culturing conditions, the fermentation temperature is
generally selected from within the range of about 20 to
about 45°C, and preferably about 25 to about 37°C, and the

25 fermentation time is selected from within the range of



body wei ght and severity of illness of the recipient, etc., 10 and is not
particularly limted. Generally, a product with a viable count of about
106- 109 cells/nm can be given to a human body at an intake rate of about
50- 1,000 nmL/day. Another specific exanple of the conposition of the
invention in food formis the conposition in the form 15 of an

ef fervescent product. This product can be prepared by fornulating 10 to
35% (% by wei ght; the sanme applies below) of sodium carbonate and/ or

sodi um hydr ogencarbonate and 20 to 70%-ghb-a neutralizer, as effervescent
ingredients, with 0.01 to 50% of lactic acid bacteria 20 (lyophilized

cells) of thebomtent itenabbde neuhsatszer used is an acidic conpound
capabl e of neutralizing the sodium carbonate and/or sodi um

hydrogencarbonate to @Gerelateicanbodd féomédeagasn hepliesentratd ve exanpl es
of such conmpounds are organic acids such as L-tartaric acid, 25 citric
acid, fumari @bigilgedntiagsber biicaacudd £@dm Theyagmtinitl Ofe eff enueBeRM
ingredients in the effervescent product of the invention is such that when
this product lédKet Eermivanti sAchsa dbseduvedcam mtdrredtey isofartieah ass
aci di c, rticularly an acidity of about pH5 3.5-4.6. Mre particularly,
the anou cﬁnsﬁilgeﬁeeged SYGhhm e tigh @ ist TroTBRIRSsdnumrednbbnate
and/ or sodi um hégr gencarbonat and 20-70% neutralizer. In particular,

ru

the amount of §8 £%r 5BRaPe _&B%rské‘?%%‘i’%r&il?‘?%rﬁct RFeRHdifge of 11-31%
and preferab3¥s§géa6%%vgggégrf389!u@his homogenization can be carried

out using an ordinary homogenizer. More particularly, it
can be carried out using a Gaulin’s high-pressure

10 homogenizer (LAB 40) at about 200 to about 1000 kgf/cm?,
and preferably about 300 to about 800 kfg/cm?, or a Sanwa
Machine Industry Co.’s homogenizer (product numbers: HA x
4571, H20-A2, etc.) at not less than 150 kg/cm®. By such
homogenization, a beverage product with excellent

15 palatability, and particularly a smooth mouth-feel, can be
obtained. In carrying out homogenization, it is also
possible, where necessary, to make appropriate dilutions,
add organic acids for pH adjustment, and/or add in
suitable amounts various other additives as are typically

20  employed in the manufacture of beverages, such as
saccharides, fruit juices, thickeners, surfactants, and
flavorings. Preferable additives and their amounts (% by
weight based on the weight of the curd-form fermentation

product) are, for example, glucose 8% (% by weight, the

25 same applies hereinafter), sucrose 8%, dextrin 8%, citric



10 hydrogencarbonate fromthe range of 10-35% and preferably 20-30% It
is nost preferable to use sodium hydrogencarbonate alone, within the range
of 20-25% The anmount of the neutralizer is selected fromthe range of
20-70% and preferably 30-40% In particular, it is nost 15 preferable to
use L-tartaric acid within the range of 20- 25% and ascorbic acid within
the range of 8-15% The effervescent product of the invention contains

| actic acid bacteria of the invention and effervescent ingredients as
essential conponents and nay 20 optionalby-be supplenented with suitable
anounts of various known additives such as excipients, binders,

di si ntegrat o=s;id Obukcaglgcebbl ckeneySacsdr&éaed @t 25 O e RAYs
el ectrol ytes, sweeteners, flavorings, colors, pHregulators, and so forth.
Exanpl es of $udk.25 additives include starches such as wheat starch, potato
-25- starch, corn starch, dextrin, etc.; sugars such as sucrose, gl ucose,
fructose, maltose, xyldkge, béuerage,cBttthe mugartial adhod oisiimeas csor bi t ol ,
mannitol, maltitol, xylitol, etc.; glycosides such as coupling sugar,
pal ati nose, ©€caseptégalpyedispeneadasnial siiimiplospitdtas,naxad dicum sul fat e,
etc., biggers and thickeners such as starches, sugars, gelatin, gum
Arabi c, déxt PERVAEt BRFCRIPAVERS; [oIs PrAcHAtSy heski gore, ppéapabminty
al cohol , hydrﬁ§g§ng§ylcel u- |Of§, ?un1xan han, pectin, gumtragacanth,
casein, al gi Air¢ TO"EcFUOCRE cS¥atigyivantrd tth agr9saRlied 13 -euci ne, L-
The amount administered (intake amount) of the
product can be suitably selected according to the age, sex,
body weight and severity of illness of the recipient, etc.,
10 and is not particularly limited. Generally, a product
with a viable count of about 10°-10° cells/ml. can be given
to a human body at an intake rate of about 50-1,000 mL/day.
Another specific example of the composition of
the invention in food form is the composition in the form
15 of an effervescent product. This product can be prepared
by formulating 10 to 35% (% by weight; the same applies
below) of sodium carbonate and/or sodium hydrogencarbonate
and 20 to 70% of a neutralizer, as effervescent
ingredients, with 0.01 to 50% of lactic acid bacteria
20 (lyophilized cells}) of the invention. The neutralizer
used is an acidic compound capable of neutralizing the
sodium carbonate and/or sodium hydrogencarbonate to
generate carbon dioxide gas. Representative examples of

such compounds are organic acids such as L-tartaric acid,

25 citric acid, fumaric acid and ascorbic acid.



val i ne, sugar esters, hydrogenated oils, stearic acid, nagnesium stearate,
talc, macrogols, etc.; disintegrators such as crystalline cellulose (trade
nane "Avicel", product of Asahi Chem cal Industry Co., Ltd.), 15

car boxynet hyl cel | ul ose (CMC), carboxynet hyl cel lul ose sodi um (CMC-Na),

car boxymet hyl cel | ul ose cal cium (CMC-Ca), etc.; surfactants such as

pol yoxyet hyl ene sorbitan fatty acid ester (polysorbate), lecithin, etc.;
di peptides such as aspartane, alitane, etc.; and sweeteners such as
stevia, 20 saccharin, etc. Such additivegdean be suitably selected and
used in suitable anpbunts taking into consideration the relationship of
each to the essential cbhepanenhs, ofheffaatesecwnt ihmgredibparatimohand the
nmet hod of production of the preparation anong other factors. 25 In

addi tion, vitedfiflenyesganti pulodulcy o26theyéanvenbabani neserhl EHszorien aci d
(vitamn C), can be added in suitable amounts to the effervescent product
of the |nvemhlénprpﬁﬁcénﬁﬁhﬁhﬁslﬁ@?nﬁapﬂléﬁl@%$§OlV%¢té@ walgE. vihdanin C,
for instance, is usually added up to 30% at 5 nost, and preferabl mnthln
the range 0f%%$ﬁﬂ%°§ i éﬁé@ﬂcf29%¥t?ﬁélﬁé%ﬁo@n ?Cb¢bﬁﬁc?%ga?%%

ff t f th be f t
Convent | onal JreCHods FOPEENERBFYRRLET B Or e TUecat PFo AT g of thi s
kind. Thus.  Uheepraduct of Lo 1hnyegtLghsuh” el enescinl, s 0 i o m con

be prepared b
hydrogencarbonate and 20-70% neutralizer. In particular,

the amount of sodium carbonate may be selected from the
range of 11-31%, and preferably 22-26%; and/or éodium

10 hydrogencarbonate from the range of 10-35%, and preferably
20-30%. It is most preferable to use sodium
hydrogencarbonate alone, within the range of 20-25%. The
amount of the neutralizer is selected from the range of
20-70%, and preferably 30-40%. In particular, it is most

15 preferable to use L-tartaric acid within the range of 20-
25% and ascorbic acid within the range of 8-15%.

The effervescent product of the invention
contains lactic acid bacteria of the invention and
effervescent ingredients as essential components and may

20 optionally be supplemented with suitable amounts of
various known additives such as excipients, binders,
disintegrators, lubricants, thickeners, surfactants,
osmoregulators, electrolytes, sweeteners, flavorings,
colors, pH regulators, and so forth. Examples of such

25 additives include starches such as wheat starch, potato



out predeterm ned anounts of the respective ingredients, mxing them and
processing the whole by, for exanple, the direct powder conpression nethod
or wet or dry 15 granul ati on-conpression nethod. The thus obtai ned product
of the invention can be converted to a beverage formsuitable for oral

adm nistration by sinply being placed in water and be adm nistered orally.
20 The anmount adm ni stered (intake amount) thereof is not particularly
limted and can be suitably decided according to the age, sex, body

wei ght, severity of illness of the recipisent anong other vari abl es.
Generally, 1 to 2 tablets of the effervescent tablet formof the 25

invention weighiigh ab@itin bn®h) geRerihabket . argugdfs disfob¥edyipo400- 300
m. of water and given in a single dose to a human'reci pient.

Phar maceut i catl darsss, afridi@seqnpeiitbken kyTbeefoNResbEE PNk, } heudovention
can be fornmed into general pharnmaceutical products using suitable

phar maceut i callgotadceptuadhl @scaprbetsll ogehhetoW thalastab, egsensial
conponent, the lactic acid bacteria of the invention and put into
practical usetdrarglwosdfdagsasiblcd 26 phaphivgusigal| ypatsephabte earriers
include various diluents and excipients such as fillers, extenders,

bi nders, RumSetciientd sustegsaralsivauphaephate, calcium sulfate,

etc.; binders and thickeners such as starches, sugars,
gelatin, gum Arabic, dextrin, methylcellulose, poly~-
vinylpyrrolidone, polyvinyl alcohol, hydroxypropylcellu-
lose, gum xanthan, pectin, gum tragacanth, casein, alginic

10 acid, etc.; lubricants such as leucine, isoleucine, L-
valine, sugar esters, hydrogenated oils, stearic acid,
magnesium stearate, talc, macrogols, etc.; disintegrators
such as crystalline cellulose (trade name “Avicel”,
product of Asahi Chemical Industry Co., Ltd.),

15 carboxymethylcellulose (CMC), carboxymethylcellulose
sodium (CMC-Na), carboxymethylcellulose calcium (CMC-Ca),
etc.; surfactants such as polyoxyethylene sorbitan fatty
acid ester (polysorbate), lecithin, etc.; dipeptides such
as aspartame, alitame, etc.; and sweeteners such as stevia,

20 saccharin, etc. Such additives can be suitably selected
and used in suitable amounts taking into consideration the
relationship of each to the essential components, the
nature of the preparation, and the method of production of
the preparation among other factors.

25 In addition, vitamins, particularly



| ubricants, etc. which are known in the art. Such carriers can be

sel ectively used according to the unit 15 dosage form of the pharmaceuti cal
preparation to be created. The unit dosage form of the pharnmaceuti cal
product can be selected froma variety of dosage fornms. Representative
forms are tablets, pills, powders, 20 solutions, suspensions, enulsions,
granul es and capsul es. Tablets can be prepared using as pharnaceuti cal
carriers, for exanple, excipients such as |actose, sucrose, sodium

chl oride, glucose, urea, starch, calciumpgarbonate, kaolin, crystalline
cellulose, silicic acid, potassium 25 phosphate, etc.; binders such as

wat er, ethanelanBEeBaNShine 28nd SiSW) € SY 4P d 91%%&@)qt IQRS pest ar ch
solutions, gelatin solutions, carboxynethylcell ul ose,

hydr oxypr opykeeakbul aseui taBl &yi@hhtd 05, t 10| yii SHdRHER IIRRctelT: |

di sintegrators such as carboxynet hyl cel | ul ose sodium 5

car boxynet hykbel Luleseical cihg dmownsulist nott @drthydiaxypr opmkeel] ul ose,
dry starch, sodium al gi nate, agar powder, |am naran powder, sodi um

hydr ogencar bbn#t ¥itanahcCunfear bostamese et s ;usupflactaaitesl sypchbcasios at

pol yoxyet hyl ene sorbitan fatty acid esters, sodium|lauryl 10 sulfate,
stearic ati difBReghydepreteralply ;wiilsimtideg atdrae dimmbsttoss teucipoas
sucrose, stearin, cacao butter, hydrogenated oils, etc.; absorption
pronoters su R%*as guat ernary ammoni um salts, sodium |l auryl sulfate, etc.

The method of producing the effervescent product
of the invention may be fundamentally similar to
conventicnal methods for the production of effervescent

10 tablets of this kind. Thus, the product of the invention
in effervescent tablet form can be prepared by weighing
out predetermined amounts of‘the respective ingredients,
mixing them, and processing the whole by, for example, the
direct powder compression method or wet or dry

15 granulation-compression method.

The thus obtained preduct of the invention can
be converted to a beverage form suitable for oral
administration by simply being placed in water and be
administered orally.

20 The amount administered {intake amount} thereof
is not particularly limited and can be suitably decided
according to the age, sex, body weight, severity of
illness of the recipient among other variables. Generally?
1 to 2 tablets of the effervescent tablet form of the

25 invention weighing about 1.5-6.0 g per tablet are



hunmectants such as gl ycerol, starch, etc.; adsorbents such 15 as starch,

| act ose, kaolin, bentonite, colloidal silica, etc.; and lubricants such as
purified talc, stearates, boric acid powder, polyethylene glycol, etc.
Furthernore, if necessary, the tablets may be coated with a standard
coating material to provide sugar- 20 coated tablets, gelatin-coated
tablets, enteric-coated tablets, filmcoated tablets, etc., or processed
into rmulti-layered tablets such as doubl e-l1ayered tablets. Pills can be
prepared using as pharmaceutical carriecsy_for exanple, excipients such as
gl ucose, lactose, 25 starch, cacao butter, hydrogenated vegetable oils,
kaol in, -29- digkelvelCin PHALEHS AHCHraZ2 UM ﬁ{dit?jicveqpvﬁﬂ'?ra s{l‘fﬁlet ragacanth
powder, gelatin, ethanol, etc.; and disintegrators such as |am naran,

agar, etc. FuokbergorehumhgrecBege688lY, coloring agents, 5 preservatives,
aroma chem cals, flavorings, sweeteners, and other nedicinal substances
can al so be incorporated in the pharmaceutical product of the invention.
The amount of lactic acid bacteria of the invention to be incorporated in
t he phar nacefhicabcprnbdaesl fdOnsfofhehe nwambémition not particularly linited
and can be suitably selected froma broad range. The generally recomended
proportioh is about 10¥haozompesisionief ddsagamvdmrimmfcarhdeptfarmedeut i cal

product. The_ nmethod of adninistering the pharnmaceuti cal
into general pharmaceutical products using suitable

pharmaceutically acceptable carriers together with, as an
essential component, the lactic acid bacteria of the
invention and put into practical use. Examples of usable

10 pharmaceutically acceptable carriers include various
diluents and excipients such as fillers, extenders,
binders, humectants, disintegrators, surfacténts,
lubricants, etc. which are known in the art. Such
carriers can be selectively used according to the unit

15 dosage form of the pharmaceutical preparation to be
created.

The unit dosage form of the pharmaceutical
product can be selected from a variety of dosage forms.
Representative forms are tablets, pills, powders,

20 solutions, suspensions, emulsions, granules and capsules.

Tablets can be prepared using as pharmaceutical
carriers, for example, excipients such as lactose, sucrose,
sodium chloride, glucose, urea, starch, calcium carbonate,
kaolin, crystalline cellulose, silicic acid, potassium

25 phosphate, etc.; binders such as water, ethanol, propanol,



15 product is not particularly Iimted and can be suitably decided
accordi ng the pharmaceutical product's form patient's age, sex and ot her
vari abl es, severity of illness, etc. For exanple, tablets, pills,

sol utions, suspensions, emulsions, granules, and capsules are 20

adm ni stered orally. The dosage of the pharmaceutical product can be
suitably selected according to the nethod of adm nistration, the patient's
age, sex and other variables, severity of illness, etc. but is preferably
about 0.5-20 25 ng/day in terns of Iactlg gacid bacteria of the invention,
-30- i.e. the active ingredient, per ody wei ght. The pharmaceuti cal

product ray beadu oy sher glhgogﬁj?glﬂtij&gs s s e comarit on of

the invention | on inta ni'stratidn)’, e lactic

aci d bacteri go19tibhe C@HPB@k%rh@ﬁh?f&éiPui&sé heJover, i gastdaa Jiiaet as
part of the intestinal mcroflora, whereb y the expected effects of lactic

acid bacteri mestghcasliinbest i palyviﬁg%}bﬁimc&mb) rdi@sti nal mcroflora
i nprovenent can be 10 achi eved. Accordingly, a particularly preferable

phar maceut i cdlispnodgettbosnsiisheat eta cha:oaheith ladd Bl ody sodiiet) the |actic
acid bacteria can be transported to the intestine wthout being attacked
by gastrie acetboXtmethyitelavidsbactbriunst¥ai+tmiloftithestb i nventi on and
conposi tions containing the bacteria are

hydroxypropylcelluleose, dry starch, sodium alginate, agar

powder, laminaran powder, sodium hydrogencarbonate,

calcium carbonate, etc.; surfactants such as

polyoxyethylene sorbitan fatty acid esters, sodium lauryl

10 sulfate, stearic acid monoglyceride, etc.; disintegration
inhibitors such as sucrose, stearin, cacao butter,
hydrogenated oils, etc.; absorption promoters such as
quaternary ammonium salts, sodium lauryl sulfate, etc.;
humectants such as glycerol, starch, etc.; adsorbents such

15 as starch, lactose, kaolin, bentonite, colloidal silica,
etc.; and lubricants such as purified talc, stearates,
boric acid powder, polyethylene glycol, etc.

Furthermore, if necessary, the tablets may be
coated with a standard coating material to provide sugar-

20 coated tablets, gelatin-coated tablets, enteric-coated
tablets, film-coated tablets, etc., or processed into
multi~layered tablets such as double-layered tablets.

Pills can be prepared using as pharmaceutical

carriers, for example, excipients such as glucose, lactose,

25 starch, cacao butter, hydrogenated vegetable oils, kaolin,



capabl e of stinulating human nucosal imunity and pronoting | gA production
upon intake or admnistration thereof. The prevent invention thus provides
a method of stinulating nucosal inmmunity in a human subject in need of 20
such stinmul ation conprising adm nistering to said human subject the lactic
acid bacteria of the invention; a nethod of stinulating nucosal imunity
in a human subject in need of such stimnmulation conprising admnistering to
sai d human subj ect the conposition of the invention; a 25 nethod of
pronoting I gA production in a human subjeet. in -31- need of such |IgA
production pronoting treatnment conprising admnistering to said hunman

subj ect the ltaald,c 6.9 phaekesi 8ueh hBeghRVEPLL LA pANEk A r@hﬁlod of
C

promoting | gA production in a human subject in need of su lgA 5
producti on prarRizcag th galent gemptis] NgtREALD] Stk NGad® said human
subj ect the conposition of the invention. The present invention further
provi des t he disdntefjrherisashich asi dahanteshp &fathestdvention for human
mucosal i nmmunostimnul ation; use of the conposition of the 10 invention for
human nucosal i munost Fmrkthaeronreusehefet hecessaty o @clarbactardrasgf t he
invention for pronoting human |gA production;, and use of the conposition
of the ihvePREeS8Veitigesnmoarage phamhcay®n pfbauetinys, |sweskdindmen, the
present invention provides the 15 use of the lactic acid bacteria of the
i nvention foPN9%PEPSK AGILREN2SnPBRFERBRE ST C2Rea s iRt i BIROrPOrated in

the pharmaceutical product of the invention.

The amount of lactic acid bacteria of the

invention to be incorporated in the pharmaceutical product

10 of the invention is not particularly limited and can be
suitably selected from a broad range. The generally
recommended proportion is about 107-10'% cells/unit dosage
form of the pharmaceutical prodﬁct.

The method of administering the pharmaceutical

15 product is not particularly limited and can be suitably
decided according the pharmaceutical product’s form,
patient’s age, sex and other variables, severity of
illness, etc. For example, tablets, pills, solutions,
suspensions, emulsions, granules, and capsules are

20 administered orally.

The dosage of the pharmaceutical product can be
suitably selected according to the method of
administration, the patient’s age, sex and other variables,
severity of illness, etc. but is preferably about 0.5-20

25 mg/day in terms of lactic acid bacteria of the invention,



Effects of the invention The present invention provides lactic acid 20
bacteria that have excellent |gA production-inducing capabilities and are
effective for providing inproved hunman nucosal i nmunostinmul ation,
particularly intestinal imunostimulation, and reinforcing the host
defense system and conpositions containing the bacteria. Mre 25
specifically, the conpositions in the formof foods or -32- pharnaceuti cal
products are provi ded. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a chart
showing the effects of the 5 adninistragbon of the lactic acid bacteria of
the invention on IgA production of Peyer's patch cells. Fig. 2 is a graph

show ng t he hnglu%ﬁgeagtlygelneggaﬂéﬁgrg%é{kxggb%éf Eﬁﬁp agl,d bacteria of
the invention on |1gG production I NG QUT THE
| NVENTI ON ThehbehbewhBgcaxappb@scantay 6s¢ £x S AL irPnovi dad il g
describe the invention in further detail. 15 Exanple 1 Fornul ation
exanpl es of theesoapdaiti on of the invention are shown below (1)
Preparation of fernented soym |k beverage 20 |Ingredi ents were wei ghed out
according to the foll 8aengomeespeiand frited trovgrtepar € sa scorplegitteidon of
the that, on intake {administration}, the lactic acid bacteria
of the composition settle in the lower digestive tract as
part of the intestinal microflora, whereby the expected
effects of lactic acid bacteria such as intestinal
regulation and intestinal microflora improvement can be
10 achieved. Accordingly, a particularly preferable
pharmaceutical preoduct form is enteric-coated tablets, by
which the lactic acid bacteria can be transported to the
intestine without being attacked by gastric acid.
The lactic acid bacteria strains of the
15 invention and compositions containing the bacteria are
capable of stimulating human mucosal immunity and
promoting IgA production upon intake or administration
thereof. The prevent invention thus provides a method of
stimulating mucosal immunity in a human subject in need of
20 such stimulation comprising administering to said human
subject the lactic acid bacteria of the invention; a
method of stimulating mucosal immunity in a human subject
in need of such stimulation comprising administering to

said human subject the composition of the invention; a

25 method of promoting IgA production in a human subject in



inventsd on in the formof a beverage. Soym |k fernented by Lactobacill us
ONRI C b0239 100 nmL 25 Lactosucrose (55%content) 10.0 g -33- Vitamns &
mnerals q.s. Flavoring q.s. Water g.s Total 150 nL 5 The soym | k
fermented by Lactobacillus ONRIC b0239 was obtai ned by adding 108 cells of
Lact obacillus ONRI C b0239 (FERN BP-10064) to 1 liter of soymlk (protein
content: about 5 g/100 nlL) and carrying out fernentation at 37C for 48
hours. The bacterial cell content of- the fermented mlk was 1 x 109
cells/nm. (2) Preparation of fernented cow's mlk Ingredients were wei ghed

out according to e and m xed to are a conposition
o heCOl M reed & SHC hﬁogmv@‘ﬂc T o TG N ARG (GRE s
55% cont ent | k. f.ermented by Lact.obacillus ON C b0240 100

ATy giinabrelhas el 58 hTERh et et AP e R 250 m

Cow s m |k fe&ﬁﬁﬁ.%Qab%fL@ﬁEOQRGEhkfgng»g%é:a method of promoting Iga

production in a human subject in need of such IgA
5 production promoting treatment comprising administering to
said human subject the composition of the invention.

The present invention further provides the.use
of the lactic acid bacteria of the invention for human
mucosal immunostimulation; use of the composition of the

10  invention for human mucosal immunostimulation; use of the
lactic acid bacteria of the invention for promoting human
IgA production; and use of the composition of the
invention for promoting. human IgA production.

In addition, the present invention provides the

15 use of the lactic acid bacteria of the invention for

preparing the composition of the invention.

Effects of the invention

The present invention provides - lactic acid
20 bacteria that have excellent IgA production-inducing
capabilities and are effective fbr providing improved
human mucosal immunostimulation, particularly intestinal
immunostimulation, and reinforcing the host defense system,
and compositions containing the bacteria. More

25 specifically, the compositions in the form of foods or



b0240 was obtai ned by adding 108 cells of Lactobacillus 25 ONRI C b0240
(FERN BP-10065) to 1 liter of cows mlk and -34- carrying out fernmentation
at 37C for 24 hours. The bacterial cell content of the mlk was 1 x 108
cells/m. (3) Preparation of freeze-dried fernmented cows mlk 5 powder
Usi ng about 107 cells of Lactobacillus ONRIC b0239 (FERM BP-10064), 100 g
of cows mlk was subjected to lactic acid fernentation at 37C for 24
hours, followed by |yophilization of the fernmentation product (including
10 the bacteria) to prepare a powder. Thgoresulting powder and vari ous
other ingredients were weighed out according to the followng recipe and
nxed to prepahemaceqiResit bpsd9bts herd YL {Qey, in the formof a
freeze-dried powder of fernented cow s 15 mlk. The bacterial cell content
of the powder was 1 x 109 cells/g. Freeze-dried powder of Lactobacillus
ONRI C b0239-fernented cows mlk 2.2 g Excipient g.s. 20 Vitamns &
mnerals g.s. Flavoring BRIEF DESCRIPZTOY OGOIMHESDRAWNNGEBS used as the

excipient. 25 (4) Preparation of a powder -35-
Fig. 1 is a chart showing the effects of the

5 administration of the lactic acid bacteria of the
invention on IgA production of Peyer’s patch cells.

Fig. 2 is a graph showing.the influence of the
administration of the lactic acid bacteria of the
invention on IgG production.

10

- BEST MODE FOR CARRYING OUT THE INVENTION

The following examples and test examples are

provided to describe the invention in further detail.

15 Example 1

Formulation examples of the composition of the

invention are shown below.

(1) Preparation of fermented soymilk beverage

20 Ingredients were weighed out according to the
following recipe and mixed to prepare a composition of the
invention in the form of a beverage.

Soymilk fermented by Lactobacillus ONRIC b0239
100 mL

25 Lactosucrose {55% content) 16.0 ¢



I ngredi ents were wei ghed out according to the follow ng recipe and m xed to
prepare a conposition of the invention in the formof a powler. Casein 4.5
g 5 Lactosucrose (55% content) 10.0 g Freeze-dried Lactobacillus ONRIC
b0240 powder 1.0 g Vitamins & mnerals g.s. Flavoring q.s. Total 20 g 10
The freeze-dried Lactobacillus ONRI C b0240 powder was obtai ned by

cul turing Lactobacillus ONRI C b0240 (FERM BP-10065) at 37C for 24-48 hrs
in a 10% aqueous skimmlk solution, i.e., a fernentation material for
growi ng the Lactobacillus, followed by Lyaphilization. 15 The bacteri al

cell content of the powder was 109-1obo <cells/g. (5) Preparation of
granul es | ngredvendminere en&heds out according to theq_gp foll owi ng recipe
and m xed to prepare a conposition of the invention in a granular form
Lact osucrose (SBacernieqt) 10.0 g Freeze-dried Lactobgcil | us ONRIC b0240
powder 1.0 g Sorbitol g.s. 25 Vitamns & mnerals q.s. -36- Flavoring g.s.

Total 20 g Water gq.s
Total 150 mL
5 The soymilk fermented by Lactobacillus ONRIC

b0239 was obtained by adding 10° cells of Lactobacillus
ONRIC b0239 (FERM BP-10064) to 1 liter of soymilk (protein
content: about 5 g/100 mL) and carrying out fermentation
at 37°C for 48 hours. The bacterial cell content of the

10 fermented milk was 1 x 10° cells/ml.

(2) Preparation of fermented cow’s milk

Ingredients were weighed out according to the
following recipe and mixed to prepare a composition of the
15 invention in the form of a fermented cow’s milk.
Lactosucrose (55% content) 10.0 g

Cow’s milk fermented by Lactobacillus

ONRIC b0240 100 mL
Vitamins & minerals | q.s.
20 Flavoring g.s.
Water g.S.
Total 150 mL

Cow’s milk fermented by Lactobacillus ONRIC
b0240 was obtained by adding 10° cells of Lactobacillus

25 ONRIC b0240 (FERM BP-10065) to 1 liter of cow’s milk and



The freeze-dried Lactobacillus ONRI C b0240 powder used was the sane as
that in Exanple 1-(4). 5 (6) Mcrocapsul es containing Lactobacillus
Lactobaci |l us ONRI C b0239 (FERM BP-10064) was |yophilized in the sane
manner as in Exanple 1-(4) and 6 x 1010 cells/g of the resulting

| yophi |l i sate powder was 10 di spersed together with |actosucrose in a nelt
of hydrogenated coconut oil (nelting point: 34C) to prepare a m xed nelt
of lactic acid bacteria (25%, oil (70% and oligosaccharide (5% . The
resulting nelt was added dropw se to a fI3awi ng cooled oil through the

i nnermost 15 nozzle of a triple concentric nozzle at an average flow rate
of 0.3 nl's; aafp@hgehit deredrtagenat ed 8vcangbroph néaesti mpepoi nt: 43C)
and hydrogenat ed soybean oil was added through the internedi ate nozzl e,
around t he i nrertemedz el latcoateavebageht| anlkawesol 2. B0 ss1lanthia 20
gelatin/pectin solution (85/15 v/v) for form ng capsule shells was added

t hrough the outernost nozzle at an average flowrate of 0.3 m's to produce
triple-layer seam ess capsul es (1 4 x 109 ceIIs/g of the capsul e) with a
di amet er of aergroedt | oy eptmilk

i nternedi ate coating and out er capsul e shell was 35: 35 30. The capsul es
were air-dri EPWESF subjected to vacuumdrying or vacuum | yophilization to
reduce the water

Using about 107 cells of Lactobacillus ONRIC
b0239 (FERM BP-10064}, 100 g of cow’s milk was subjected
to lactic acid fermentation at 37°C for 24 hours, followed

. by lyophilization of the fermentation product (including

10 the bacteria) to prepare a powder.

The resulting powder and various other
ingredients were weighed out according to the following
recipe and mixed to prepare a composition of the invention
in the form of a freeze-dried powder of fermented cow’s

15 milk. The bacterial cell content of the powder was 1 x
10° cells/g.

Freeze-dried powder of Lactobacillus ONRIC

b0239-fermented cow’s milk 2.2 g
Excipient g.s.
20 Vitamins & minerals g.s.
Flavoring g.s.
Total 20 g

Corn starch was used as the excipient.

25 (4) Preparation of a powder




activity of the capsules to an Aw value of 0.20 or less 5 and the heat
conductivity to 0.16 kcal /nmhC or less. The Aw value was determ ned using
an electrical resistance- type water activity meter (Aw neter, WA-360,
product of Shibaura Electronics. Co., Ltd.). The thermal conductivity was
measured by the Fitch method. 10 Exanple 2 In this Exanple, the IgA
production-inducing capabilities of the lactic acid bacteria of the
invention were tested in vitro using a Peyer's patch cell culture 15
system according to the nethods describedsin Yasui et al. and |kenaga et
al. [Yasui, H, et al., Mcrobial Ecology in Heath and D sease, 5, 155
(1992); lkenaga, T., et ; Kk Le , : e Lest
procedures are as foIFgag?diﬁﬁ%%)w%&%e?%%%%%%lo%%f%%%%%é%ﬁhﬁg)ﬁ?%% of

i nbred strai Fo3ROWVAG rBALBECARNGh] x¥BT €0 USBShatde: aRiided: 145t ATiige Were
gquarantined for one 25 week. During the quarantine period, a solid diet
(MF, -38- pradwentabnOinenhal f¥eassfCa. pbidey. and tap water were supplied
ad libitum (2) Peyer's patch cell culture nethod 5 After the quarantine
period, 80 m ceCaegin 4.5 g

5 Lactosucrose (55% content) 10.0 ¢

Freeze-~dried Lactobacillus ONRIC b0240 powder 1.0 g

Vitamins & minerals g.S.

5 Flavoring gd.s.

| Total 20 g
10 The freeze-dried Lactobacillus ONRIC b0240

powder was obtained by culturing Lactobacillus ONRIC b0240
(FERM BP-10065) at 37°C for 24-48 hrs in a 10% aqueous
skim milk solution, i.e., a fermentation material for
growing the Lactobacillus, followed by lyophilization.

15 The bacterial cell content of the powder was 10°-10%°

cells/qg.

{5) Preparation of granules

Ingredients were weighed out according to the
20 following recipe and mixed to prepare a composition of the
invention in a granular form.
Lactosucrose (55% content) | 10.0 g
Freeze-dried Lactobacillus ONRIC b0240 powder 1.0 g
Sorbitol : g.s.

25 Vitamins & minerals q.s.



divided into 8 groups of 10 mce each in such a manner that the average
body wei ght of each group was essentially the sane. After grouping, ten

m ce were sacrificed every day to take out the small intestine and di ssect
out the 10 Peyer's patches fromthe small intestine. The Peyer's patches
were cooled with ice in a centrifugation tube containing MEM [Eagle's MEM
(product of NISSU ), 2 mM glutam ne (product of G BCO, 1 mM sodium
pyruvate (product of G BCO and MEM nonessential am no acids 15 (product
of G BCO]. The cells were passed throughsa nesh to prepare a single cell
suspensi on and washed well with 5 nL of MEM The cell suspension was
filtered and ocEndvdfiwged at 4 *C at 1,000 rotations/m nute f@{s;o

m nutes. After centrifugation, the culture supernatant 20 was renoved by
suction and therqyedci pitate was suspended in 5 nL of MEM Appeg this
procedure had been repeated tw ce, the precipitate was suspended in 10 nL
of MEM contai ni ng 5% B (Preduetdofedd BEYoband Tilze oNwIoekb0ef40 vi abl e
Peyer's patch cells was counted. The cell 25 suspension was inoculated into
a 96-wel | pl reeded prepavas-B%e samelds cilaturie plsatrple( 3)- (RNepar ati on of
test cells Lactobacillus ONRI C b0239 (FERM BP-10064) and 5 Lactobacill us
ONRI C bO20 (FERM BP-10065) were used as the lactic acid bacteria of the

i nvention. Thgse bacteria were cultured in nmedia suitable for their
cultivation (6) Microcapsules containing Lactobacillus

Lactobacillus ONRIC b0239 (FERM BP-10064) was
lyophilized in the same manner as in Example 1-(4) and 6 x

1010

cells/g of the resulting lyophilisate powder was

10 dispersed together with lactosucrose in a melt of
hydrogenated coconut oil (melting point: 34°C) to prepare
a mixed melt of lactic acid bacteria (25%), oil (70%) and
oligosaccharide (5%). The resulting melt was added
dropwise to a flowing cooled oil through the innermo#t

15 nozzle of a triple concentric nozzle at an average flow
rate of 0.3 m/s; a mixed melt of hydrogenated coconut oil
(melting point: 43°C) and hydrogenated soybean oil was
added through the intermediate nozzle, around the inner
nozzle, at an average flow rate of 0.3 m/s; and a

20 gelatin/pectin solution (85/15 v/v) for forming capsule
shells was added through the outermost nozzle at an
average flow rate of 0.3 m/s to produce triple-layer
seamless capsules (1.4 x 10° cells/g of the capsule) with

a diameter of 2.5 mm.

25 The weight ratio of the inner contents,



until the stationary growh phase was reached and the resulting cultures
were then centrifuged at 7,000 g for 10 10 mnutes (4C). The cells were
washed three tines with PBS(-) and suspended in 5 nL of physiol ogi cal
saline. To determne the cell count, turbidity was neasured at 660 nm
The cells were then sterilized by autoclaving at 100C for 30 mnutes. A
turbidity of 1.0 at 660 nmwas determ ned 15 to be equivalent to 2.0 x 109
cells/m.. (4) Determ nation of I1gA concentration in culture supernatants
The Peyer's patch cells prepared above L§7(2) 20 were suspended in MEM
contai ning 5% FBS and adjusted to 2.5 x 106 cells/nL, and 200 pL of the

suspensi on \A@atea:ﬂee%@éeéoaeiﬁgaa&@ It dr Celds ol LA Phale 3stwenty pl
portions of the test cell suspension at a concentration of 2.0 x 109

cells/nL prepared abov"f:héncéﬁéuwé evaeisdedi #-Qi 2% Eacin Wil ftddedpl ate and
cultured at 37C in the -40- presence of 5% CO2 for 7 days. Twenty }iL of

LPS (Li popol yaacahadikgdehgabr avacoms engdsh i i i 0 trg/rddumes theediaasra
positive control instead of 20 pL of the above cells. 5 Subsequently, the
total |gA coacenviayi ofistbé cépeulesutdiay Zultainge sufpdr.Pdt ant daser e

determ ned by ELISA using a comrercially available kit. (5) IgA production
enhanci ngp acendi theohepticeprdactiviy bact kd &kl frde G mvedigsen  The

Aw value was determined using an electrical resistance-
type water activity meter (Aw meter, WA-360, product of
Shibaura Electronics. Co., Ltd.). The thermal
conductivity was measured by the Fitch method.

10

Example 2
In this Example, the IgA production-inducing

capabilities of the lactic acid bacteria of the invention
were tested in vitro using a Peyer’s patch cell culture

15 system according to the methods described in Yasui et al.
and Ikenaga et al. {[Yasui, H., et al., Microbial Ecology
in Heath and Disease, 5, 155 (1992); Ikenaga, T., et al.,
Milk Science, 51, 27 (2002)]. The test procedures are as
follows.

20

(1) Experimental animals

Female mice of inbred strain SPF/VAF

BALB/cAnNCr] were used.

The obtained test mice were quarantined for one

25 week. During the quarantine period, a solid diet (MF,



Table 1 bel ow shows the I gA production enhancing activity of lactic acid
bacteria of the invention in terns of stinmulation index (S.1.), i.e., the
total IgA concentrations of supernatants containing lactic acid 15
bacteria of the invention as determ ned above in (4) relative to that of a
control culture supernatant prepared by adding 10 pL of PBS(-) to MEM and
culturing the cell- free mediumin a simlar manner for 7 days as a
reference (1.0). 20 The test results using various known |actic acid
bacteria-are-shown in Tables 1 to 4. The38est results of the positive
control (LPS 50 pg/nL) are indicated as "Positive Control (LPS)". The
abbrevi ati onProdogh ohderiensetaferdNo.Coi hitche tabl dopstwaid o eerehe
‘followi ng 25 m croorgani sm depositories: -41- ATCC. American Type Culture
Col | ection; KHRR$3&9, agAlibgfgua  JCM Japan col |l ection of M croorgani sm
The Institute of Physical and Chem cal Research, RIKEN 5 NRI C. NODA
Culture Collection Center, Tokyo University of Agriculture; Setagaya-Kku,

Iggég,lJapan(2§2@e§gglg %aE% aéglizéﬁlggke(%%Qﬂix§pe0|es Subs D, S.I. ontro
5 After the gquarantine period, 80 mice were

divided into 8 groups of 10 mice each in such a manner
that the éverage body weight of each group was essentially
the same. After grouping, ten mice were sacrificed every
day to take out the small intestine and dissect out the

10 Peyer’s patches from the small intestine. The Peyer’s
patches were cooled with ice in a centrifugation tube
containing MEM [Eagle’s MEM (product of NISSUI}, 2 mM
glutamine (product of GIBCQ), 1 mM sodium pyruvate
{product of GIBCO) and MEM nonessential amino acids

15 {(product of GIBCO)]. The cells were passed through a mesh
to prepare a single cell suspension and washed well with 5
mL of MEM. The cell suspension was filtered and
centrifuged at 4°C at 1,000 rotations/minute for 10
minutes. After centrifugation, the culture supernatant

20 was removed by suction and the precipitate was suspended
in 5 mL of MEM. After this procedure had been repeated
twice, the precipitate was suspended in 10 mL of MEM
containing 5%FBS (product of GIBCQO), and the number of

viable Peyer’s patch cells was counted. The cell

25 suspension was inoculated into a 96-well plate to prepare



Positive Control (LPS) 13.1 ONRIC b0239 Lactobacillus ol antarum 5. 61
ONRI C b0240 Lactobacillus lantarum6.31 JCM 1132 L toba " us id hi/us 1.15
TCC 43121 Lactobacillus acidobhilus 1.1 JCM 1059 Lactobacillus brevis 1.2
JCM 1115 Lactobacillus buchneri 1.17 JCM 1134 Lact c¢//lu ca e" case/ 1.03
JCM 1096 Lactobacillus curvatus 1.63 JCM 1002 Lactobaci//us del bruecki

bu/ aricus 1.23 JCM 1012 Lactobacillus del brueckii del brueckii 1.41 CM
1248 Lactobacillus M kii | ctis 1.31 JCM 1173 Lactobacillus fernen um
1.08 JCM 1131 Lactobacillus sseri 1.15-3%€ 1155 Lactobacillus hil ardii
1.11 JC 2012 L c o "/fuononii 1.11 JCM 8572 Lactobacillus k fir anum
1.08 JCM 58%88CEadt 6¥aEreUBLREEIr/ 1.21 JCM 8130 Lactobacillus aracasei
oaraca e/ 1.11 JCM 1171 Laotobaa#lus r e/ toleran 1.11 JCM 1149
Lactobacillus lan rum1.66 JCM 1551 Lact bac///us /an m1.14 JCM 8341 La

obac/// s [/ ?r m1.18 .CM 111 L // rf r/ 1.15 ATCC 7469 Lactobacill us
r hamosus 1.3g——géﬁﬁfﬁgiigﬁeﬁébgﬁiiLﬁg—iéke/ sake/ 1.52

Lactobacillus ONRIC b0239 (FERM BP-10064) and

5 Lactobacillus ONRIC b0240 (FERM BP-10065) were used as the
lactic acid bacteria of the invention. These bacteria
were cultured in media suitable for their cultivation
until the stationary growth phase was reached andrthe
resulting cultures were then centrifuged at 7,000 g for 10

10 minutes (4°C). The cells were washed three times with
PBS(-) and suspended in 5 mL of physiological saline. To
determine the cell count, turbidity was measured at 660 nm.
The cells were then sterilized by autoclaving at 100°C for
30 minutes. A turbidity of 1.0 at 660 nm was determined

15 to be equivalent to 2.0 x 10° cells/mL.

(4) Determination of IgA concentration in culture

supernatants

The Peyer’s patch cells prepared above in (2)

20 were suspended in MEM containing 5% FBS and adjusted to
2.5 x 10° cells/mL, and 200 pL of the suspension was
inoculated into a 96-well cell culture plate. Twenty uL
portions of the test cell suspension at a concentration of
2.0 x 10° cells/mL prepared above in (3) were added to

25 each well of the plate and cultured at 37°C in the



JCM 1150 La tobac///us sali ar/us sal/cinfus 1.06 JCM 1231 Lactab a us ///
ail r"usalivar/u 1.14 J 9504 Lactobacillus sueb/ us 1.28 JCM 5885

Ped/ ococcus acld//act/ci entosaceus 1.51 JCM 5890 Ped/ ococcus oent o aceus
1.44 JCM 6124 Lowonostoo ne i es nmesentero/d s 1 NRIC 0103 Enter coccus
faeca//s 1.06 NRIC 0110 Enterococ us faeca//s 1.08 NRIC 0134
Lactobacillus bre "s 1.07 NRIC 0137 Lactobacillus r /s 1.1 NRIC 1713
Lactobaci//us bre /s 1.08 NRIC 1950 Lactobac///us brev/is 1.12 NRIC 1964
Lact obacillus brev/is 1.07 NRIC 1965 Lact#®bacillus brev/s 1.07 -43- Table 2
Strain IgA No. Genus Species Subso. S.1. NRIC 1042 Lactobacillus caset

c 1.0 NRIC p3egehget obabt | TOs fasel dmssi 0.96 NRIC 1917 Lactobacil l us
case" sei 1.01 NRIC 1941 Lactobacillus c sei easel 1.02 NRIC 1962 se' 1
00 NRIC 1963 Lact obacTVeRkY edkePf ebB2| (HippoNmasaged dedctadbaci | | us easel

case/ . to NRIC 1975 Lacto?agillu; curvatus 02 L.
concentration o O ug/ml: was used as a positive control

instead of 20 uL of the above cells.
5 Subsequently, the total IgA concentrations of
the resulting culture supernatants were determined by

ELISA using a commercially available kit.

{5) IgA production enhancing activity of lactic acid

10 bacteria of the invention

Table 1 below shows the IgA production enhancing
activity of lactic acid bacteria of the invention in terms
of stimulation index (S.I.); i.e., the total IgA
concentrations of supernatants containing lactic acid

15 Dbacteria of the invention as determined above in (4)
relative to that of a control culture supernatant prepared
by adding 10 pL of PBS(-) to MEM and culturing the cell-
free medium in a similar manner for 7 days as a reference
(1.0).

20 The test results using various known lactic acid
bacteria are shown in Tables 1 to 4. The test results of
the positive control (LPS 50 pg/mL) are indicated as
“Positive Control (LPS)”. The abbreviations shown under
“Strain No.” in the tables stand for the following

25 microorganism depositories:



NRI C 1976 Lactobacillus curvatus 1.1 NRIC 1977 Lactobacillus curvatus 1.04
NRI C 1978 Lactobacillus curvatus 1.11 NR IC 1979 | Lactobacillus cui s
0.99 1.07 NRIC 1682 Lactobacillus /bruec ii lactis 1.1 NRIC012
Lactobac% us fe ne tum1.0 0O RIC 0131 Lactobacillus fernentum 1. 19

NRI C0132 Lactobacillus u 1 3 NRIC0135 Lactohacillus fernentu 1.02 R C
‘0139 Lactobacillus fernentum 1.14 NRI C0141 Lactobacillus fe entum 1.08
0.941 RICO1 43 Lactobacillus fermentum 1.0 NRIC0144 s fenmrentumO0 9 RIC
01 5Lt a" us formentumto 5 NRIC0146-Baetobacillus fennAW UM Lo 5

NRI C0147 Lac ob " us e e to 1'0 RIC 1949 Lactohacillus e e to 1 NRIC 1952
Lact abaci | | udTeéCreAngmi ¢a06 TYRPeNRITE1966CoAt¢obhan i | Nesndsdasr dW,0 9 NRIC
1967 Lactoba%jglgs h/leard// 1.06

JCM: Japan collection of Microorganism, The Institute of
Physical and Chemical Research, RIKEN
% NRIC: NODAI Culture Collection Center, Tokyo University of

Agriculture; Setagaya-ku, Tokyo, Japan



NRI C 1936 Lactobacillus oaracasei oaracasei 0.96 NRICr ae 094 NRIC
1942 Lactobacill us oaracasei oaracasei 0.93 NRIC 1944 Lactobacill us
oaracasei oara asei 1.00 NRIC 1945 Lactobacillus oaracasei oaracasei 0.98
NRI C 1946 o asei 1 RIC 1934 Lactobacillus oaracasei o/erans 1.09 3 NRIC
1935 Lac oba i/us oaracasei to%ans 1,0 NRIC 1938 Lactobacill us oaracase"
to erans 1.03 -44- Table 3 Strain 1gA No. Genus Species Subso. S..

NRI C1939 Lacto ac |/us oaracase/ to%ans 1.01 NRIC 1940 se' olera s 1.01
NRI C 1943 Lactobacill us oaracase/ to% an426.99 NRIC 1947 Lactobacill us
oaracase/ tolerans 0.98 NRI C0391 Lactobacillus oentosus 1.00 Rl c// s oe
tos 1.04 NEBt3e31lLactobacillus oentosus 1.19  NRI C0394 Lactobacill us

oentosus 1.1b |§§%m 1919 tactobaci tus—grantartm-i-32NRHE-QGrantar¢ym 18
NRIC 1921 Lafto g/l lug olantgrum 1.14 |NRI G.1922 LactobaciJ ]| us olant%?hn
1.37 RIC 19p3tactobagiitus dlhfitarum ¢-96-S0ecies Subsp. Sl
' i Control ( 1
Positive Control (LPS} 13,1
ONRIC b0239 |Lactobacillus ofantarum 5.61
ONRIC b0240 |/ actobacillus ofaritarum 6.31
JCM 1132 |l actobacillus acidophilus 1.15
ATCC 43121 [Lactobacillus acidovhilus 1.1
JCM 1059 |lactobacilius lbrevis 1.2
JCOM 1115 |/ actobacillus buchneri 1.17
JCM 1134 |lactobacillus casef casel 1.03
JCM _ 1096 |Lactobacillus curvatus 1.63
JCM___ 1002 L actobacillus delbruecki bulearicus 1.23
JCM__ 1012 |Lactobacillus delbrueckir delbrueckii - 1.41
JCM 1248 L actobacillus defbrueckii factis 1.31
JCM 1173 |Lactobacillus fermentum 1.08
JCM 1131 |/ actobacillus gassets 1.15
JCM 1155 |Lactobacillus hileardii 1.11
JCM 2012 L actobacilius fohnsornii 1.11
JCM 8572 |/actobacillus kefireranum 1.08
JCM 5818 |Lactobacilius kefiri 1.21
JOM 8130 [/ actobacillus paracasel oaracasel .11
JCM 1171 |Lactobacillus paracasers tolerans i.11
JCM 1149 |/ actobacifus fartartim 1.66
JCM 1551 iLactobacillus olantarum 1.14
JCM 8341 |/ actobacillus . plantarum 1.18
JCM__ 1112 |Lactobacillus reuteri - 115
ATCC 7469 |Lactobacillus rhaminosus 1.05
JCM 1157 |l actobacillus sakei sakel 1.52
WJCM 1150 L actobaciflus salivarius salfeinius 1.06
JCM 1231 |Lactobacillus salivarius salivarius 1.14
JCM 9504 |Lactobacilius suiebious 1.28
JCM 5885 |Pediococcus acidifactici (pentosaceus) 1.51
JOM 5890 |Pediococcys pentosaceus 1.44
JOCM 6124 |/ evconostoc mesenterolides mesenteroides 1
INRIC 0103 |Enterococcus fascalis 1.06
INRIC 0110 |Enterococcus faecalis 1.08
NRIC 0134 ilactobacillus brevis 1.07
NRIG 0137 |Lactobacilius brevis 113
'_N RIC 1713 _|Lactobacillus brevis 1.08
NRIC 1950 |factobacillus brevis ' 1.12
INRIC 1964 |{ actobacillus brevis 1.07
NRIC 1965 il actobacillus lbrevis 1.07




1.01 NRIC 1958 Lactobacillus olantarum 1.31 NRIC 1715 Lactobacill us
reuter/ 0.95 NRIC 1974 Lactobacillus reuteri 1.1 6 NRIC 1980 NRI C 1599
Lact obacillus sakei 0.9 NRIC 1600 Lactobacillus sakei 1.52 NRIC 1601
Lact obacil |l us sake" 1.07 NRIC1602 Lactobacillus a 603 Lactobacillus sake/
1. R 1575 Leuco o to /actin 0.85 NRIC 1576 Le co ost /act/s 0.92 NRIC
1580 L uco ostoc | ct/s 1.083. NRI C 1582 Leuconostoo tis 0.93 NRIC 1750
Leucotiostoc /actin 1.03 R o0o" e 1 3 RIC 1507 07 Leuconostoc es teroides
ese to o'es 1.02 NRIC 1541 Leuconostoc—f@&sen eroi des nesentero/den 0 90
NRI C0124 Pedi o occus acidi/acti ' 0.93 NR Col R1 1.03 Ped/ococcus pen
osaceus 0.96TaNREeC21913 Ped/ ococcus oentosaceus 1.62 RIC 1914 Ped/ ococcus

oent osaceus (t: O%tr NRHCri—1—pentosaceus—t2—NRH-COO01—Sacc—aro—ces—cereyisfjae
1.0 ain gA
No. Genus Sbecies Subsp. S.L

NRIG 1042 |/ actobaciflus casei leasei 1.00
NRIC 1597 |Lactobacitlus casel casel 0.96
NRIC 1917 |/ actobacillus casef casel 1.01
NRIC 1941 |/ actobaciflus casef caser 1.02
NRIC 1962 |Lactobacillus casel casef 1.00
NRIC 1963 |/ actobaciflus casef caser 1.05
NRIC 1968 |/ actobacillus icase/ caser 1.07
NRIC 1975 |Lactobacillus curvatus 1.02
NRIC 1976 |/ actobaciflus curvatus 1.14
NRIC 1977 |Lactobacillus curvatys 1.04
NRIC 1978 |l actobacilius curvatiss 1.11
NRIC 1979 |Lactobacilius curvatus. L 0.99
NRICO191__|Lactobacillus delbrueckii bitlearicus 1.07
NRIC 1682 |/ actobacillus delbrusckil lactis 112
NRICO129 |l actobaciius fermentum 1.00
NRICO131 |/ actobacilus fermentum 1.19
NRICO132 |Lactobaciflus fermentum 1.03
NRICO135 |factobacilius fermentum 1.02
NRIC0139 |Lactobacillus fermentum 1.14
NRICO0141 |[actobacillus fermentum 1.08
NRICQ142 |Lactobacillus fermentum 0.94
NRIC 0143 |/ actobacillus fermentum 1.0
NRIC 0144 |Lactobacillus fermentum 0.917
NRIC0145 |/ actobacillus fermentum 1.09
NRIC0146 |Lactobacillus fermentum 1.05
NRIC0147 i/ actobacillus fermentum 1.05
NRIC 1949 |Lactobacillus fermentum 1.09
NRIC 1952 | actobacillus fermentum 1.06
NRIGC 1955 _Lactobacilius fermentum 1.12
NRIC 1966 __|Lactobacillus hileardii 0.94
NRIC 1967 |/ actobaciflus hileardi 1.06
NRIC 1936 |/ actobacillus paracaser paracasel 0.96
NRIC 1937 |Lactobacillus paracasel paracase] 0.94
NRIC 1942 |/ actobacillus paracasel paracasel 0.93
NRIC 1944 |l actobacifius paracasel paracaser 1.00
NRIC 1945 |/ actobacillus paracasef paracasel 098
NRIC 1946 \/actobacillus \paracasel paracases 1.01
NRIC 1934 |/ actobacilius paracaser tolerans 1.09
NRIC 1935 |/ actobacillus paracasef tolerans 1.03
NRIC 1938 |l actobacillus paracasei tolerans 1.03




NRI C0O002 Saccharonvces cere s/ae 1.02 NRI Q0004 4 Sacc a o vices Cerev/siae
1.12 -45- Table 4 Strain IgA No. Genus _Snpgi os SubsD. S. 1. NRIC0005
Saccharonvices ¢ visiae 1.00 NRICO006 S ccharo vices cerevisiae 1.01

NRI CO007 acchar nwvices cerevsae 0.98 NRICO0008 a e 9 NRI 00009
Saccharonvi ces cerev'siae 0.98 RI000lI1 Saccharonvices cere "si e 1.0 3

RI 00013 Sacc aronmvices ce aisiae 0.95 1 " 4 ' e 0.9 IC 0015 Sacc
aromvices e iae 1.04 NRICO 16 Sacc aro ces ce evisiae 0.88 NR 059
Saccharo nmes cerevisiae 1.12 R " e 1.114-NRIC 1412 Saccharomyces
cerevisiae 1.00 NRIC 1414 S ccharo vices cerevisiae 1.03 NRI 1415
Saccharo ces Tedxlevidsiae 0.85 R 1417 ac 0.9 URIC 1461 Sacc aronvices cere

"siae 0.9

Strain IgA
No. Genus Species Subsn, S

NRIC 1939 | acfobacillus paracasel tolerans 1.01
NRIC 1940 |facfobacilius @sei tolerans 1.01
NRIC 1943 i/ actobacilius paracase/ tolerans 0.99
NRIC 1947 _|Lactobacillus paracase/ tolerans 0.98
NRIC 0391 {Lactobacilius pentosus 1.00
| NRIC 0392 \Lactabacillus pentosus 1.04
NRICO393 _|factobacillus pentosus i.19
NRICQ394 _|Lactobacillus pentosus 1.15
NRIC 1919 [Lactobacillus olantarum .32
] NRIC 1920 _|Lactobacillus piantarum 1.08
' NRIC 1921 Lactobaciflus plartarum 1.14
NRIC 1922 |lsctobacillus olantarum 1.37
NRIC 1923 |/ actobaciflus plantarum 0.96
NRIC.1957 [Lactobacillus plantarum 1.01
NRIG 1958 |lactobacifius olantarum 1.31
NRIGC1715__|Lactobacilius reuteri 0.95
NRIG 1974 |Lactobacillus reuteri 1.16
NRIC 1980 _|Lactobacillus reuteri 1.31
NRIC 1599 __|Lactobacillus sakef 0.97
NRIGC1600 |Lactobacillus sakel 1.52
NRIC 1601 |/ actobaciflus sakel 1.07
NRIC 1602 |Lactobacilius sakefi 1.37
NRIC 1603 |/ actobacillus saker 1.03
NRIC 1575 |leuconostoc factis 0.85
NRIC 1576 |/ euconostoc lactis 0.92
NRIC 1578 |leuconostoc lactis 1.00
NRIC 1580 |Lewconostoc lactis 1,03
NRIC 1582 |/ euconostoc lactis 0.93
NRIC 1750 |{euconostoc lactis 1.03
NRIC 1087 |Leuconostoc mesenteroides____\mesenteroides 1.33
NRIC 1507 |Leuconostoc mesenteroides mesenteroides 1.02
NRIC 1541 |/ euconostoc mesenteroides mesenteroides 0.90
NRIC0124 [Pedioceccus acidifactici 0.93
NRICO122 |Pediococous pentosaceus 1.03
NRICO123  |Pediococcus pentosaceus 0.96
NRIC 1913 |Pediococcus loentosaceus 1.62
NRIC 1914 |Pediococcus pentosaceus. 1.05
NRIC1915 |Pediococcus pentosaceus 1,28
NRICO001 _Sacchsromyvces cerevisiae 1.04
NRIC0002 |Saccharomvees cerevisiae 1.02
NRIC 0004 Cerevisiae 1.12

Saccharomvees



NRI C 1465 Saccharo vices cerevisiae 1.00 R 1466 Saccharo vices cerevi sae
1.07 R NRIC 1478 S ccharo ces cerevisiae 0,91 NR IC 1482 acc ar nvices
cerevisiae 0. 4 URIC 1483 Sacc onvices -care s" 1.24 vaharonyces NRI C
1484 So cerevisdae 0.8 NRIC 1485 Saccharo vices cerevisiae 0.95 NR IC
1486 acc a vices cereylslae 1.04 NRIC acc onvices cee "sae 0.91 NRIC 1488
Cerevislae 0,91 URIC 1489 Sac aro v cer visiae 0.8 NR IC 1490 Sacc ar

mvi ces cerevsi e 0.8 8 NRIC 1811 Sac aro ces ¢ revisiae 1.03 As shown in
Tables 1 to 4, with the IgA production ofisthe PBS control being taken as 1,
the mean 5 S.I. of the positive control was 13.1, which indicates a

strong enhanaemast 40f |1 gA production. This culture system was thus
confirned tobe—usefutfor—evaluating lgA -46- production fromPeyer's

patch cells.| A &bmipari son of various la¢tic acid bacteéria in terns|ofgA gA
production-ipducygg capabilithgssi ndicates 4hafthe lacti g ggid bagtenid
of the inventiQricOR (Saccharomvces cerevisize 1.00
NRIC0006 {Saccharomvces cerevisiae 1.01
NRIC 0007 __|Saccharomveces cerevisiae 0.98
NRIC 0008 _|Saccharomvces cerevisige 0.97
NRIC 0009 _i{Szccharomvees - cerevisiae ~ 098
NRICO011 _|Saccharomvees ceravisiae 1.03
NRIC0013 _ |Saccharomvees cerevisiae 0.95
| _NRIC0014 _|Saccharomvces  |cerevisiae 0.94
NRICQQ1S |Saccharomyvces \cerevisiae - 1.04
NRICQQ16 |Saccharomvces cerevisiae 0.88
' NRIG 0059 [Saccharomyces cerevisiae 1.12
NRIC 0060 |Sgccharomyces |cerevisiae 1.1
NRIC 1412 |Saccharomyvces cerevisige 1.00
NRIC 1414 |Saccharomvces cerevisiae 1.03
NRIC 1415 |Saccharomyces cerevisiae 0.85
NRIC 1417 |Saccharomvces cerevisize 0.97
NRIC 1461__ |Saccharomvees cerevisiae 0.92
NRIC 1465 __ {Saccharomvees cerevisiae 1.00
NRIC 1466 _|Saccharomvees cerevisiae 1.07
NRIC 1624 Saccharomyvces _leerevisiae 0,91
NRIC 1478 |Saccharomvces cerevisias 0.91
NRIC 1482 |Saccharomveces cerevisiae 0.94
NRIC 1483 {Saccharomvces cerevisiae : 1.24
NRIC 1484 _|Saccharomveces _____lcerevisize 0.87
NRIC 1485 |Saccharomvees cerevisiae 0.95
RIC 1486 accharomvees cerevisiae 1.04
NRIC 1487 |Saccharomvees cereyisiae 0.91
| NRIC1488 _|Saccharomvees . |cerevisize 091
NRIC 1489 [Saccharomvces cerevisiae 0.84
NRIC 1490__|Saccharomvees cerevisiae 0.88
NRIC 1811 |[Saccharomvces ceravisige 1.03

As shown in Tables 1 to 4, with the IgA
production of the PBS control being taken as 1, the mean
5 S.I. of the positive control was 13.1, which indicates a
strong enhancement of IgA production. This culture system

was thus confirmed to be useful for evaluating IgA



5 b0239 and ONRI C b0240, have S. 1. values of 5.61 and 6.31, respectively,
and thus have remarkably higher IgA production-inducing capabilities as
conpared to other strains, whose S.1. values are 0.8-1.4. IgAinhibits

pat hogeni ¢ bacterial invasion, 10 neutralizes viruses and toxins and
inhibits dietary allergen invasion. Enhancenent of such IgA is inportant
for host defense. Exanple 3 15 In this Exanple, the IgA production-inducing
capabilities of the lactic acid bacteria of the invention were tested in
vivo in the follow ng manner. (1) Experisggntal animals and their feeding 20
Fifty male 8 week-old BALB/c m ce were purchased and quarantined for one
week. During gieh@arcoimntidig pegkirod @a@cﬁuaggggent test period, an MF solid

diet } (product of Oriental Yeast Co. Ltd.) and tap water were supplied ad
l'ibitum 25 After the quacaphirieopebifogtartibasnigetner gcid’badtotredinnto 3
groups, i.e., a physiological saline admnistration group (15 mce), a
| actic aci d Beotwey icf digA thedustdon-end(eiagl eapeblid)tadri nmndicatedn group
(15 mce), and a lactic acid bacteria of the invention (non 5 viable
cel | s) adm nitd@atattiien lgiahds eeddnbeeyeria) ofr bpar anventohnt heNRESti ¢ aci d
bacteria gf t he

p0239 and ONRIC b(0240, have $.I. values of 5.61 and 6.31,

respectively, and thus have remarkably higher IgA

production-inducing capabilities as compared to other

strains, whose S.I. values are 0.8-1.4.

" IgA inhibits pathogenic bacterial invasion,
10 neutralizes viruses and toxins and inhibits dietary
allergen invasion. Enhancement of such IgA is important

for host defense.

Example 3
15 In this Example, the IgA production-inducing

capabilities of the lactic acid bacteria of the invention

were tested in vivo in the following manner.

(1) Experimental animals and their feeding

20 Fifty male 8 week-old BALB/c mice were purchased
and quarantined for one week. During the guarantine
period and subsequent test period, an MF solid diet
(product of Oriental Yeast Co. Ltd.) and tap water were
supplied ad libitum.

25 After the quarantine period, the mice were



invention for oral adm nistration The |actic acid bacteria of the invention
10 (viable and non-viable cells) for oral adm nistration were prepared by
the foll owi ng nmethods. Viable cells: Lactobacillus plantarum b0240 ( FERN
BP-10065; 15 hereinafter sinply referred to as "b0240") was cultured in

MRS nmedi um unti |

the stationary grow h phase was reached and the resulting

culture was centrifuged at 3,500 rnp for 10 mnutes (4C). The cells were
subj ected to centrifugal washing with physiological saline twi ce and
suspended in 20 physi ol ogi cal saline to-aghi eve a concentration of 4 x 109
CFU/ nmL. Non-viable cells: The viable cell suspension thus obtained was 25
autocl aved (heai@ddaind@lE desudd, M nitesd mnghs tdieyicdd- salitihasoni cat ed
usi ng a washi ng soni cator (BRANSON 2510) for 45 mnutes. (3) Test nmethod 5
The | acti c asddibastestbof vgedie € Is)cof, tdheladtiventidian bpeepariad ofn (2)
were orally admnistered to 15 mce (5+5+5=15 mce) of the lactic acid
bacteria of the inweenionn({idtabt ecelld)s)admin s statdtdrogrgupud 1Por 7 days
(5 mice), 14 days (5 mice) or 21 days (5 mice) every 10 norning in an
amount of 100iCEL) 280¢ &/ hatkes dagid thaeifsiea Oﬁrﬁthﬁﬂﬁa@ta@md(Béﬁrerla

(non- V|able cells) of the o
viablée cells) administration group (15 mice).

(2)

Preparation of the lactic acid bacteria of the

invention for oral administration

The lactic acid bacteria of the invention

10 {viable and non-viable cells) for oral administration were

prepared by the following methods.

Viable cells:

Lactobacillus plantarum b0240 (FERM BP-10065;

15  hereinafter simply referred to as “b0240”) was cultured in

MRS medium until the stationary growth phase was reached

and the resulting culture was centrifuged at 3,500 rmp for

10 minutes (4°C). The cells were subjected to centrifugal

washing with physiological saline twice and suspended in

20 physiological saline to achieve a concentration of 4 x 10*

CFU/ml,.

Non-viable cells;:

The viable cell suspension thus obtained was

25 autoclaved (heated at 121°C for 15 minutes) and then



invention prepared in (2) were orally admnistered to 15 mce of the

| actic acid bacteria of the invention (non- viable cells) adm nistration
group for 7 days (5 mce), 14 15 days (5 mce) or 21 days (5 mce). After
their respective admnistration periods, the mce of each group were
sacrificed by decapitation to collect their blood in tubes, which was
centrifuged at 4C at 3,000 rotations/mnute for 10 mnutes to obtain
serunms. Peyer's patch cells were 20 prepared by the foll owi ng nethod. After
sacrificing the mce in each group, the48mall intestine was renoved and
di ssected wi th opht hal nol ogi cal scissors to renove Peyer's patches from
t he out er sunflacesohithéedmabingnaestshéng Then Reymrry s GRANIES 2468 cool ed
with ice in a 24-well 25 microtiter plate containing an inconplete nmedi um
(RPM 1640 - 49orcdft ailnblitgs10 ng of Gentanycin) The resulting culture was
passed through a nesh to prepare a single cell suspension and washed wel |
with 5 nL of the inconplete nedium The obtai ned suspension was filtered

and 5_centrifg9ed a% 4 *C at 1,000 rotations/mnute for 10 mnutes. After
centrifugati e ~supernatant was renpved by suction and the
Bbove. protedure const St TRg 8TERGSRFRY, PFAFET LA | BHAFG GUHtIT t (atién and
e T oAb o SULALES S AUPSLOALPE! S SRR AL 4%
mice (5+5+5=15 mice) of the lactic acid bacteria of the
invention (viable cells) administration group for 7 days
(5 mice), 14 days (5 mice) or 21 days (5 mice) every
10 morning in an amount of 10° CFU/2504 L/mouse/day. Likewise,
the lactic acid bacteria (non-viable cells) of the
invention prepared in (2) were orally administered to 15
mice of the lactic acid bacteria of the invention (non-
viable cells) administration group for 7 days (5 mice), 14
15 days (5 mice} or 21 days (5 mice). After their respective
administration periods, the mice of each group were
sacrificed by decapitation to collect their blbod in tubes,
which was centrifpged at 4°C at 3,000 rotations/minute for
10 minutes to obtain serums. Peyer’s patch cells were
20 prepared by the following method. After sacrificing the
mice in each group, the small intestine was removed and
dissected with ophthalmological scissors to remove Peyer’s
patches from the outer surface of the small intestine.

The Peyer’s patches were cooled with ice in a 24-well

25 microtiter plate containing an incomplete medium (RPMI1640



The control mce (15 mce) in the physiological saline admnistration
group were housed w thout being 15 given the lactic acid bacteria (viable
and non-viable <cells) of the invention, and their serunms and Peyer's

patch cells were prepared in the sanme manner as above, 7 days (5 mce), 14
days (5 mce) or 21 days (5 mce) after the start of the test. 20 IgA
production test The Peyer's patch cells (precipitates) thus prepared were
suspended in 0.5 nm. of a conplete nedium (RPM 1640 containing 2 n

L- gl utam ne, 50 pM 25 nercapt oet hanol, 180-U/nL penicillin, 100 ng/nL -50-
streptomycin, and 10% FBS) and adjusted to achieve a cell concentration of
2 x 106 cel | artaisfingr 10hegnoibéenvamyviabl e Thed |rseands icourddnrd00 pl
portions of the cell suspensions were inoculated into each well of a
96-wel | 5 celMascwasged phaveghThemaabuhe pfepgre pr odlimete bye Peyer' s patch
cells was eval uated by two nmethods, i.e., a nmethod conprising culturing
Peyer's patcrFUc'séqelr’@?lé%l ard wAgherelslii igthhe mhowhtthe ingompiriited, and a

Cont ai ni ng- ¢ PSR cPhk| 9Ph %re%c?y%ém%%fﬂcrgm%? lfleéilqr‘]*‘s‘%%dgflgn{dﬁreel wventi on as
a Peyer’ 55patc%r}1tcr%_lfluge%lt Iarigmllahl ng f”Bﬁba{:‘S@a :|.ons Igfllillg ngf el(?rmunt of TgA
minutes. After centrifugation, the culture supernatant
was removed by suction and the precipitate was suspended
in 5 mL of the incomplete medium. After the above
procedure consisting of Washing, filtration,
10 centrifugation and suction removal of the culture
supernatant was repeated once, the resulting precipitate
was used as Peyer’s patch cells.
The control mice (15 mice) in the physiological
saline administration group were housed without being
15 given the lactic acid bacteria (viable and non-viable
cells) of the invention, and their serums and Peyer’s
patch cells were prepared in the same manner as above, 7
days (5 mice}, 14 days (5 mice} or 21 days (5 mice) after
the start of the test.

20

IgA production test

The Peyer’s patch cells (precipitates) thus
prepared were suspended in 0.5 mL of a complete medium
(RPMI1640 containing 2 mM L-glutamine, 50 uM

25 mercaptoethanol, 100 U/mL penicillin, 100 mg/mL



produced. The conditions used in the latter nmethod are 15 considered to be
closer to the actual in vivo environnent. More specifically, when the
lactic acid bacteria (viable or non-viable cells) of the invention are
orally admnistered in this test, the ingested lactic acid bacteria are
expected to provide sone stinmulus to the 20 Peyer's patch cells. The lactic
acid bacteria (non-viable cells) of the invention as a Peyer's patch
cell-stinmulating substance were prepared according to the foll ow ng

met hod. 25 Lactic acid bacteria (non-viabbe cells) of the invention -51-
for Peyer's patch stinulation The suspension of the lactic acid bacteria
(vi abl e cel | skreptbigcinyeanhidoh0f oFBSF ahnddimd sttt ®raclpiepareedtsaldove was
further diluted with a phosphoric acid 5 buffer to achieve a concentration
of 107 CFU mcontentiviadiiop: 00. 275 20° 660 laMnlandtiher rigsul iimtep c el f
suspensi on was autocl aved (heated at 121C for 15 mnutes) and then

ul trasoni cat FdakdengedlRayhbngovohedat 90 (IBRANSON 02519y the =45 1 nutes. 10
In the nethod using . the Peyer's patch cell- stinulating substance, 10 pL of
the lactic a@P&pﬁégﬂéPFaweFﬁoh39?§b@Ee€e}m%? HAch et hvaehtd otP 6L Peyer ' s
patch cel stigulaﬁion maiagdded to each well and then 100 pL of FCS- free
RPM 1640 Was “Sdde U -5968cRIREPt to culture Peyer's 15 patch cells at 37C in

0,
the presence of 5/6CIBTL8ra109§¥Séf IgA produced by Peyer’s patch

cells was evaluated by two methods, i.e., a method
comprising culturing Peyer’s patch cells as are and
measuring the amount of IgA produced, and a method

10 comprising culturing Payer’s patch cells in a culture
system containing the lactic acid bacteria (non-viable
cells) of the invention as a Peyer’s patch cell
stimulating substance and measuring the amount of IgA
produced. The conditions used in the latter method are

15 considered to be closer to the actual in vivo environment.
More specifically, when the lactic acid bacteria (viable
or non-viable cells) of the invention are orally
administered in this test, the ingested lactic acid
bacteria are expected to provide some stimulus to the

20 Peyer’s patch cells.

The lactic acid bacteria (non-viable cells) of

the invention as a Peyer’s patch cell-stimulating

substance were prepared according to the following method.

25 Lactic acid bacteria (non-viable cells) of the invention




In the nmethod not using the Peyer's patch cell-stinulating substance,
pL of physiol ogical saline was added to each well in place of the lactic
a (non-viable cells) of the invention and the sane procedure

acid bacteri

as above 20 was followed to culture Peyer's patch cells.

The cul ture
centrifugati

super nat ant s.

10

(4) Measurenent

supernatants were isolated fromthe cell culture solutions by
on and frozen for 25 storage at -80C until they were used to
nmeasure the total -52- concentrations of |1gA produced in the culture

total 1gG concentrations of the seruns were determ ned by ELI SA using

commer ci al | y favaiPegalré skiphsch 5t{hyl&esohts Fi gs.

The total IgA concentrati efd-of the culture supernatants and

1 and 2 show the results

(IgA concentration and 1gG concentration, respectively). Fig 1 is a bar
chart show ng the | gA Tbecenspansatnons et hectid taried sagperaratant s

(pg/ni). 1In

physi ol ogi cal(véabilge ceddisni §€r Ghe ohngeRULOY | ek carall admimigHysitolayi cal

saline") . Hatched bars show the results of

Fig. 1, white bars show the results of the contro

the inventi oﬁrewaﬁﬁe aheyEOvas ERFFRFT adhd Wil ruttlore FRRFPHOHE Gtidl a

"b0240 vi
bacteri a

10

15

20

25

g cells") ﬁlack bars show t he resg s;of t e |l actic acid
Héfeﬁvéﬁtﬁg 1ENBn2vFapFerbylaor ef § CrU

(turbidity: 0.275 at 660 nm) and the resulting cell
suspension was autoclaved {(heated at 121°C for 15 minutes)
and then ultrasonicated using a washing sonicator (BRANSON
2510) for 45 minutes.

In the method using the Peyer’s patch cell-
stimulating substance, 10 uL of the lactic acid bacteria
(non-viable cells) of the invention for Peyer’s patch cell
stimulation was added to each well and then 100 pL of FCS-
free RPMI1640 was added to each well to culture Péyer’s
patch cells at 37°C in the presence of 5% CO; for 7 days.
In.the method not using the Peyer’s patch cell-stimulating
substance, 10 pL of physioclogical saline was added to each
well in place of the lactic acid bacteria (non-viable
cells) of the invention and the same procedure as above

was followed to culture Peyer’s patch cells.

(4) Measurement

The culture supernatants were isolated from the
cell culture solutions by centrifugation and frozen for

storage at —-80°C until they were used to measure the total

the lactic acid bacteria of



adm ni stration group (indicated as "b0240 non-viable cells"). "No
stinulus" indicates those cases in which 20 Peyer's patch cells derived
fromthe mce in each group were cultured in a culture system not
containing the lactic acid bacteria (non-viable cells) of the invention.
"Cel lular stinulation"” indicates those cases in which Peyer's patch cells
derived fromthe mce in each group 25 were cultured under the stinulation

of the lactic acid -53- bacteria (non-viable cells) of the

i nvention by

adding the lactic acid bacteria to a cH52w e system The results obtained
using 5 mce in each group are presented as nean standard devi ati on (Mean
SD). The p vaterserheiidsabdydgbheroesakts ihephesent targnshpeanseaheyel s
relative to the control in a Student t-test. The results shown in Fig. 1
clearly indicate the fIblel éwitrd: 1) cBnDaytadhionst ofit tha: cdlthret he case
of cellular stinmulation, the lactic acid bacteria of the invention

(non-vi abl e B2 TERHSnESEr kotoh doGupobientdanisigndfi claat sgrimgher

val ue conpared to, the physiol ogical saline adm nistration

0.010). 15 (ZCUa-I5hFradmehi St ELL6A: UsAngheorasschplhy ava

| actic ackd bacteria of the invention (non-viable cells)
group showed a significantly higher val ue

{5) Results

Figs. 1 and 2 show the results (Iga

roup (p=
%ﬁabléoh¢t$he

adm ni strati on

concentration and IgG concentration, respectively).

Fig 1 is a bar chart showing the IgaA

10 concentrations of the culture supernatants (upg/mL). In

Fig. 1, white bars show the results of the control

physiological saline administration group {(indicated as

“physiological saline”). Hatched bars show the results of

the lactic acid bacteria of the invention (viable b0240

15 cells) administration group (indicated as “b0240 viable

cells”). Black bars show the results of the lactic acid

bacteria of the invention (non-viable b0240 cells)

administration group (indicated as “b0240 non-viable

cells”). “WNo stimulus” indicates those cases in which

20 Peyer’s patch cells derived from the mice in each group

were cultured in a culture system not containing the

lactic acid bacteria (nonuviable cells) of the invention.

“Cellular stimulation” indicates those cases in which

Peyer’s patch cells derived from the mice in each group

25 were cultured under the stimulation of the lactic acid



(p = 0.048) (bl ack bar of no stinulus) than the control (no 20 stinulation
after the adm nistration of physiological saline). In the case of cellular
stinmulation, both the lactic acid bacteria of the invention (non-viable
cells and viable cells) adm nistration groups showed 25 significantly

hi gher values (p = 0.034 and p = 0.002, -54- respectively) than the control
(physi ol ogical saline admnistration). (3) 21-Day admnistration: In the
case of no stimulation, the lactic acid 5 bacteria of the invention
(non-viable cells) admnistration group5showed a significantly higher
value (p = 0.047) than the control group. In the case of cellular
stimul ati on, Heattlertike (nbactiiabaei debast evifathé ihechnventbpraddiong wiabl e
cells 10 and viable cells) adm nistration groups showed significantly high
val ues (p = G5 capgipg Pagiedsa trespeuftuebydystem. t Wihec artsudltsgr oup.

Fig. 2 is a bar graph showing the influence of 21-day adm nistration of
the lactic adP¥aBacersangnénmics ‘naphehcakps) afetprecsiaviesd ion mrrn gG
producti on. Ehe serum | gG concentration (pg/m.) is plotted on the ordinate.
The results ShoWwATORLE gevaagienr |(§ﬂeﬁﬁd¢c§8é- tHe 1t e Jusst isboa®i d bacteri a

of the ingention (n n-viablg e e .
above' the results represent significance levels relative

to the control in a Student t-test.

The results shown in Fig. 1 clearly indicate the
following:

(1) 7-Day administration:

10 In the case of cellular stimulation, the lactic
acid bacteria of the invention (non-viable cells)
administration group showed a significantly higher value
compared to the physiological saline administration group
(p= 0.010).

15 (2) 14-Day administration:

In the case of no stimulation, the lactic acid
bacteria of the invention (non-viable cells)
administration group showed a significantly higher value
(p = 0.048) (black bar of no stimulus) than the control {no

20 stimulation after the administration of physiological
saline).

In the case of cellular stimulation, both the
lactic acid bacteria of the invention (non-viable cells
and viable cells) administration groups showed

25 significantly higher values (p = 0.034 and p = 0.002,



cell) adm nistration group showed a significantly higher 20 serum|gG
concentration (p = 0.0064) than the control (physiological saline
adm nistration); and the lactic acid bacteria of the invention (viable
cells) adm nistration group also showed a significantly higher seruml1gG
concentration than the control (physiological saline 25 adm nistration).
-55- The above results are considered to be brought about as follows: the
| actic acid bacteria of the invention induce nucosal inmune responses by
stinmulating inmunoconpetent cells in Pey®t+s patches or intestinal 5
epithelial cells and the surroundi ng i munoconpetent cells, which
ultimately enhaseestinelybtihan ghherashiotdlonpbfysiBdyeti'calpatthneel |'s. The
results also clearly show that the adm nistration of the lactic acid
bacteria of td@miphyemibenkan enhance not only IgA but also serumIgG 10
These suggest %hat the intake of the lactic acid bacteria of the invention
stimul ates not>bnty M AIMinkshFAE OBUt  al so systenmic immunity so that in
vivo i mmune responses are doubly stinulated, thus enabling a host organism
to be defended from t he i d@sheodisisddnugakdennothenigciscvaabtie cel | s
but al so pon-yj able. cells .exhibit such an actjvity, ﬁh | actic acid
bacteri a gf t%%g?%gﬁ%t? N e telcqrbo(antoél"ﬁéabi&f GELiLd) new probiotic
met hods such éﬁhiﬁ&éﬂré@%%ﬂrH%%uﬁH%ﬁ%ﬁggﬂaes&gnificantly higher value
(p = 0.047) than the control group.
In the case of cellular stimulation, both the
lactic acid bacteria of the invention (non-viable cells
10 and viable cells) administration groups showed
significantly high values (p = 0.015 and p = 0.005,
respectively) than the control group.
Fig. 2 is a bar graph showing the influence of
2l1-day administration of the lactic acid bacteria (non-
15  wviable cells) of the invention on IgG production. The
serum IgG concentration (pg/mL) is plotted on the ordinate.
The results shown in Fig. 2 clearly indicate
that the lactic acid bacteria of the invention (non-viable
cell) administration group showed a significantly higher
20 serum IgG concentration (p = 0.0064) than the control
(physiological saline administration); and the lactic acid
bacteria of the invention (viable cells) administration
group also showed a significantly higher serum IgG

concentration than the control (physiological saline

25 administration).



This Exanple is to denonstrate the effectiveness of the lactic acid
bacteria of the invention for preventing |ower respiratory tract influenza
i nfection. Miucosal inmunity is the first step of the 25 infection defense
mechani sm when a pat hogen attaches to -56- the nucosa (Brandtzaeg, P.

Curr. Top. Mcrobiol. I'mmunol. 146:13 1989). Micosal secretory IgA (S-1gA)
has defensive properties against pathogens such as bacteria and viruses
(Czinn, S.J. et al., Vaccine 11:637, 1993; Renegar, K et 5 al., J.

| munol . 146: 1972, 1991), and also plays-%-+ole in the neutralization of

t oxi ns produced by m croorgani sns (Brandtzaeg, P., APM S 103:1, 1995;
Kilian, M et al., M cTlodialoviRerestB2:s2%6¢1288)%idkReteconbeybasaghtruch
research and devel opnent has been carried out on 10 infectious disease
drugs ai m ng atouhfaet fohlprot ddtd Vactdicf ectisl bhacsaghat h€ theosal i nmune
system The death rate frominfluenza infection is high in children with
an under devel bRt i opnirdesa teifaRsd dgeiiey respphecahbyestimmbakinanct i ons
have been | owered, and the devel opment of 15 a nmore effective vaccine in

pl ace of cur rEFURRCErrREeNaCe Pesenrddsiviead s wetehepeeirf iohPFYindince the

t f il i nf ' h A . , th d I t of
2’ micosal vactHEBhsel GHL 5 fitbr oI LI i GATBEOBEEE by CRtdosal
i it t Vi ' it [ I f i ghl ifiec 190G
oroduced by TR oy HHERY itiFRee0 PR g Sidan Tl RSB EE b o el

Peyer’s patch cells. The results also clearly show that
the administration of the lactic acid bacteria of the
invention can enhance not only IgA but also serum IgG.

10 These suggest that the intake of the lactic acid bacteria

of the invention stimulates not only mucosal immunity but

also systemic immunity so that in vivo immune responses
are doubly stimulated, thus enabling a host organism to be
defended from the inside and outside. Since not only

15 wviable cells but also non-viable cells exhibit such an

activity,.the lactic acid bacteria of the invention are

expected to be useful in new probiotic methods such as

oral vaccines.

20 Example 4

This Example is to demonstrate the
of the lactic acid bacteria of the invention
preventing lower respiratory tract influenza

Mucosal immunity is the first step

25

effectiveness
for
infection.

of the

infection defense mechanism when a pathogen attaches to



Foods using lactic acid bacteria, such as fernented mlk, have also been
reported as having infection protective effects based on |IgA For exanple,
Yasui et al. carried 25 out a rotavirus, a virus that is a major cause of
-57- infantile diarrhea, infected nouse experinent in which B. breve

YI T4064 was administered to nother mce and the nothers' mlk was given to
baby mce, and reported on the result that diarrhea in the baby m ce was
inhibited (H 5 Yasui et al., J. Infect. Dis., 172:403., 1995). Yasui et

al . have al so reported that the adm ni st4%d+4 on of B. breve YIT4064

i ncreases influenza virus-specific 1gGin serum and thereby protects mce

agai nst i nf| ugnzanwadsect (Fondtsiarce tPhe degtree Top. pMoteocbioh, afahinsdl .
influenza virus 10 infection is correlated with the | evels of hunoral

i muni ty and £%%113 ak98hnunMigosathsasratiensal g2 i (Aniiigl diad idefandigs) in
the respiratory tract and serum 119G (H Yasui et al., din. D agn. Lab.
| mrunol . 6: 1885OPQUDRS apR iPG T @@gaﬁqgéﬁesvﬁé pgAbhateti# ndedt Y bpuses

protective ef{ecxs of lactic acid bacteria, |ower respiratory tract.

i nfected model“H¥Y it dnhicth dlnt| JerFdnA dds€s7¢ | E9937 eBemedrEheki diler
[ eoPI La00LY LIRSt ML S A Bbectian prolect ve ef fects of ) nfake of
actic aci d hagl 1d a8 L8 LIV SN kAN ihR 0Bl RY ol S3b 08 LIS AU Tber of
(Brandtzaeqg, P., APMIS 103:1, 1995; Kilian, M. et al.,
Microbiol. Rev. 52:296 1988). In recent years, much
research and development has been carried out on
10 infectious disease drugs aiming at infeétion protective
effects through the mucosal immune system. The death rate
from influenza infection is high in children with an
underdeveloped immune system and elderly people whose
immune functions have been lowered, and the development of
15 a more effective vaccine in place of current vaccines has
been desired. More specifically, since the type of
prevailing influenza virus changes every year, the
development of a mucosal vaccine based on a moderately
specific IgA produced by mucosal immunity at virus
20 infected sites in place of a highly specific IgG produced
by transdermal administration has been variously attempted.
Foods using lactic acid bacteria, such as fermented milk,
have also been reported as having infection protective

effects based on IgA. For example, Yasui et al. carried

25 out a rotavirus, a virus that is a major cause of



infection as an index. The test was carried out in the follow ng manner.
25 -58- (1) Experinental aninmals 5-week old SPF/ VA VAF inbred fenale m ce

(strain: BALB/cAnNNCrj) purchased from Charles River Japan |Inc. were
guar anti ned under the conditions shown below for 5 4 days and divided into
3 groups (a distilled water group, a mlk group, and a lactic acid
bacteria of the invention- containing fernmented mlk group) in such a
manner that the average body wei ght of each group was essentially the
sane. Feed supply: MF solid diet (products7ef Oriental Yeast 10 Co. Ltd.) /
free feeding Water supply: tap water / feeding ad |ibitumfrombottle
Envi ronment : irefperidteurdd a r2326, hufleditey, m6Qse 18%pekigbht non hohish ) ght
period, 7:00 to 19:00; dark period, 19:00 to 7:00 15 (2) Test nethod Test
subst ances ((4AYeul StUT406d watserdmi)istcewsd toi htber (B)céexmentied m |k
containing the lactic acid bacteria of the invention) were adm nistered
with the MF 2PERLs] dildk wesogdyenotoObpbrt micyeasnd Cocpdtded ¢m the mice
of each group (n=45) for 2 weeks. The test cows' mlk was prepared by
diluting LL YR9ULY &hed ddndrhep kn phedbebyorirakemeuimbibbied (H.
S5 Yasui et al., J. Infect. Dis., 172:403., 1995). Yasui et
al. have also reported that the administration of B. breve
YIT4064 increases influenza virus-specific IgG in serum
and thereby protects mice against influenza infection,
since the degree of protection against influenza virus
10 infection is correlated with the levels of humoral
immunity and cellular immunity such as mucosal
immunoglobulin A (IgA) in the respiratory tract and serum
IgG (H. Yasui et al., Clin. Diagn. Lab. Immunol. 6:186,
1999).
15 To investigate the IgA-based infection
protective effects of lactic acid bacteria, lower
;espiratory tract infected model mice in which influenza
viruses (IFV) reached the lower respiratory tract were
used, and infection protective effects of intake of the
20 composition of the invention (fermented milk prepared
' using the lactic acid bacteria of the invention) were
evaluated using the number of days of survival after
infection as an index. The test was carried out in the

following manner.

25



(Kumanot o Dairy Cooperative Association) to 75% with 25 distilled water.
The test fernmented mlk containing the -59- lactic acid bacteria of the

i nvention was prepared using L. plantarum ONRI C b0240 suspended in 10%
aqueous skimmlk solution and frozen for storage at -80C as a starter.
The starter (viable cell count: 108 cells) was added to 1 5 liter of cows'
mlk and fernmented at 33C for 16 hours to achieve a concentration of 5 x
107 cells/m., which was diluted to 75% with distilled water. The test
substances were fed ad libitumvia watefs8supply bottle. Feed intake was
calculated from 10 wei ght reduction of the test substances by conparing
initial weights) ofExres itesittadubsitiantes Wwth those after feeding. Two weeks
after the start of intake, the mce in each group were anesthetized by
"Ketal ar" (ketan ne 15 hytraichilot iR/ Van@AM fiebred \fecrda LeFYiilg

adm nistering 50 pL of an IFV solution in a concentration of 10, 102 or
103 pfu/ 50 pkSPESiHURALRAG MG leautychaisgdofe omaShlardaa Ry vefrofapasal

i nocul ation. The survival or death of the mice in each group was checked
each day. Fromfthe’$ TS IY- inFhMIdGT tthedesricdenss wiowanbeipe fpte had
free access o.the test K substances. The |IFV: A/ PR/ 8/ 34/ HIN1l strain stored
at the M%cro%)r%aalfﬁ THHRERFES 119 Aute o s urkd serdrse #atrEastows: |

Ltd. was useda q-ﬁif}begﬂﬁl\éft‘{n% &, l-gé: isct réacli% Y%?:teria of the invention-

containing fermented milk group) in such a manner that the

average body weight of each group was essentially the same.
Feed supply: MF solid diet (product of Oriental Yeast
10 Co. Ltd.) / free feeding
Water supply: tép water / feeding ad libitum from bottle
Environment: temperature, 23+2°C; humidity, 60 £ 10%
Lighting hours: light period, 7:00 to 19:00;
dark period, 19:00 to 7:00

15
{2) Test method

Test substances ((1l) distilled water, (2) cows’

milk or (3) fermented milk containing the lactic acid
‘bacteria of the invention) were administered with the MF
20 solid diet (product of Oriental Yeast Co. Ltd.) to the
mice of each group (n=45) for 2 weeks.
The test cows’ milk was prepared by diluting LL
milk (Oaso cows’ milk; product of Rakunou Mothers
{(Kumamoto Dairy Ccoperative Association) to 75% with

25 distilled water. The test fermented milk containing the



25 suspended in MEM containing 0.1% BSA and 10 mM HEPES and -60- dil uted
with PBS(+) to achieve a concentration of 10 to 103 pfu/50 pL, thus
providing a viral solution for IEV inoculation. PBS(+) was prepared by

di ssolving 9.55 g of PBS (-) powder (product of Kojin-Bio Co.), 100.00 ng
of 5 anhydrous CaCl2 and 46.90 ng of anhydrous MyCl2 in distilled water to
make a volunme of 1,000 nL. Results The nunber of days of survival after
the nasal 10 inoculation of IFV of mce in each group was checked by
observation each norning (8:30 - 9:00) and%evening (17:30 - 18:00), i.e.,
tw ce each day. Wien the virus was inoculated in a concentration of 102

pf u/ nouse, al lachecnkcidilpacber ot dhegrioweds ¢wistd |jeparmideising L.

adm ni stration_group) and the conparative group (mlk adm nistration
group) were deaanbyrdnyONRIGHeM 4hesvdparsiahsin ldulaaueduisn skicomdéht r at i on
of 103 pfu/nouse, all the mce in the two groups were dead by the evening
of day 6. In %%i‘ﬁ?la%‘ﬂ,afﬁq%eflr%% kit orrdhe R0 §hkems anstertairni ng
fernmented mil adninistrﬁf%i; roup - showed a tsgendency to extend the

survival peri o of “FhEST rCqHatCcIMG hel Cofiet bf) gradumddgente he virus
vere BTSSR TR T e R S Y B e e
achieve a concentration of 5 x 10 cells/mL, which was
diluted to 75% with distilled water.
The test substances were fed ad libitum via
water supply bottle. Feed intake was calculated from |
10 weight reduction of the test substances by comparing
initial weights of the test substances with those after
| feeding.
Two weeks after the start of intake, the mice in
each group were anesthetized by “Ketalar” (ketamine
15 hydrochloride) and infected with IFV by administering 50
pL of an IFV solution in a concentration of 10, 10% or 10°
pfu/50 pL PBS/mouse (15 mice each) via one nasal cavity
for nasal inoculation. The survival or death of the mice
in each group was checked each day. From the time of
20 infection to death confirmation, the mice had free access
to the test substances.
The IFV: A/PR/8/34/HIN1 strain stored at the
Microorganism Research Institute of Otsuka Pharmaceutical
Co., Ltd. was used as the IFV strain. The strain was

25 suspended in MEM containing 0.1% BSA and 10 mM HEPES and



mce in the lactic acid of the invention-containing fernented mlk

adm ni stration group surviving, thus showi ng a tendency to extend the
survival rate conpared to that (80% of the control group. 5 The wei ght of
the mce in each group was neasured using an electronic scale every two
days fromthe start of intake of the test substances to the day of
‘infection, and then neasured every norning thereafter (8:30 - 9:00).
Measurenent was carried out on the mce 10 surviving on each nmeasurenent
day and the average of all the measur enggft-s on the nmice in the same group
is shown as the obtained value. In all the groups, a slight weight

reducti on masjlbm@%iVGUﬂTﬂﬁﬁﬂdaytb athe emei ghtoohangeaténdea€yldaso 15
simlar anon the groups and no substantial differences were observed.
Consideratio%l)FpéﬁfﬁﬁeULesbmﬁ% REOYHilEng extviaradl tegtutriegulficr IFY shown in
Examples 2 and 3, s concluded that the lactic acid bacteria of the

i nventi on andlrfCla‘?”rﬁf’ﬂ%’éﬁ1 ‘m PRS tbntas nPﬁ@P%‘ﬁ%dl%%t‘#Jes%l‘ﬂl%cQ eti @ Iedve
protective gffe @_ a m%% | EV |nfect n. NDUSTRIAL APPLI CABI LI TY
The present |nven i d@EofHet © Oélnﬁg&PeFPa cap8Bt BY9orIstf nul ati ng

micosal | ST A RERTR! A 48R SSUEH Sl NS, EQURE Lione contai i g

t he
distilled water to make a volume of 1,000 mlL.

Results
The number of days of survival after the nasal
10 inoculation of IFV of mice in each group was checked by
observation each morning (8:30 - 9:00) and evening (17:30
- 18:00), i.e., twice each day.
When the virus was inoculated in a concentration
of 10° pfu/mouse, all ‘the mice in the control group
15 (dlstllled water administration group) and the comparative
group (milk administration group) were dead by day 7.
When the virus was inoculated in a concentration of 10°
pfu/mouse, all the mice in the two groups were dead by the
evening of day 6. In contrast, the lactic acid of the
20 invention-containing fermented milk administration group
showed a tendency to extend the survival period of the
mice over that of the control group.
When the virus was inoculated in a concentration
of 10 pfu/mouse, 70% or more of the mice were still

25 surviving in all the groups on day 14; with 86.7% of the



5 bacteria. The lactic acid bacteria and conpositions can inhibit the

i nvasi on of pathogenic m croorganisns through nucosa, thus providing
host-protective effects. 63 - Clains 1. A conposition conprising a strain
of lactic acid bacteria selected fromthe group consisting of

| act obaci |l us ONRI C b0239 (FERM BP-10064) and |actobacillus ONRI C b0240
(FERM BP- 10065), and an edible carrier, the conposition being capabl e of
stimulating nucosal imunity and being in the formof a food or beverage.
2. The conposition according to claim1i-ch is a fermented mlk, lactic
acid bacteria beverage, fernented vegetable beverage, fernented fruit
beverage, ormies nantidee dayatillk ayevbrdgehel invsetabnt-hentenpaaigt i on of
claiml or 2 for the preparation of a food or beverage conposition for
stinul ating riREsNtehminik pdmird uedd osulsirecp snrméedngef thueh
stimulation. 4. Use of the conposition of claiml or 2 for the preparation

of a food or TRENHSE CEREOW &9 rEtensy 676t SREVEYALpradecerBRaradatAuman

é
subj ect in need of ch A produyction pronoting treatnent. 5. The
Te o E ik & o e P rtcdn

conposi tion actdr df CPMTCCh 95°P8Pi'n the form of granul es,

powders, Bablets’ Eff%ﬁﬁgi%ﬁg%tt%gl%%%’mg%epggdgggﬁ'group was

measured using an electronic scale every two days from the
start of intake of the test substances to the day of
infection, and then measured every morning thereafter
(8:30 -~ 9:00). Measurement was carried out on the mice

10 | surviving on each measurement day and the average of all
the measurements on the mice in the same group is shown as
the obtained value.

In all the groups, a slight weight reduction was

observed from day 2. The weight change tendency was

15 similar among all the groups and no substantial

differences were observed.

Consideration

From the results of this test and test results
20  shown in Examples 2 and 3, it is concluded that the lactic
acid bacteria of the invention and fermented milk
containing the lactic acid bacteria have protective

effects against IFV infection.



64 6. Use of the lactic acid bacteria selected fromthe group consisting
of lactobacillus ONRI C b0239 (FERM BP-10064) and | actobacillus ONRI C b0240
(FERM BP- 10065) for the preparation of a food or beverage conposition for
stimulating nucosal immunity in a human subject in need of such
stimulation. 7. Use of the lactic acid bacteria selected fromthe group
consisting of lactobacillus ONRI C b0239 (FERN BP-10064) and | act obacil l'us
ONRI C b0240 (FERN BP- 10065) for the preparation of a food or beverage
conposition for pronoting |IgA productioré2r a human subject in need of
such 1 gA production pronoting treatnent. 8. A pharmaceutical conposition
for human nucosal i munosti MINAUSGRIAAMAPPAIOYBALSTYain of lactic acid
bacteria selected fromthe group consisting of |actobacillus ONRI C b0239
(FERM BP- 10064) and | §&eobaeisehts i1GMRNCibo2p0o( FERN BRetldO65¢idand a
pharmaceutical |l y acceptabl e excipient or diluent. 9. A pharnmaceuti cal
conposi ti on RHACHTEIRpCERGP Lisumdn skamupprsdnet neaosahpinesinity stdai n of

| actic acid bacteria selected fromthe group consisting of |actobacillus
ONRI C b0239 FEEBABPI dG64 PrRAdcAAgn | é&goE%PP%Elﬂ\Rl@%b?H@W@:EFW

BP- 10065) 5 a4 o RIA TREEUL LGB LY, 0§ SRLAPL & SXEL It o8 L en;, 6

inhibit the invasion of pathogenic microorganisms through

mucosa, thus providing host-protective effects.



10. Use of the conposition of claim8 for the preparation of a nedi canent
for stimulating nmucosal inmmunity in a human subject in need of such
stinmulation. 11. Use of the conposition of claim9 for the preparation of
a nedi canent for pronoting |IgA production in a human subject in need of
such 1 gA production pronoting treatment312. Use of the lactic acid
bacteria selected fromthe group consisting of |actobacillus ONRI C b0239
(FERM BP-10064) and | actobacillus ONRI C b0240 (FERM BP- 10065) for the
preparation of a nedicament for stimfa®iB§ nucosal imunity in a human
subject in need of such stinmulation. 13. Use of the lactic acid bacteria
selected fromthe group consisting of lactobacillus ONRI C b0239 (FERM
BP-10064) and | actobacillus ONRI C b0240 ( FERM BP- 10065) for the

preparati on of @ e caTenl |G BEATPLI gl O PLOSUCLLOL D G PR
acid bacteria selected from the group consisting of
lactobacillus ONRIC b0239 {FERM BP-10064) and
lactobacillus ONRIC b0240 (FERM BP-10065), and an edible
carrier, the composition being capable of stimulating
mucosal immunity and being in the form of a food orx

beverage.

2. The composition according to claim 1 which
is a fermented milk, lactic acid bacteria beverage,
fermented 'vegetable beverage, fermented fruit beverage,

or fermented soymilk beverage.

3. Use of the composition of claim 1 or 2 for
the preparation of a food or beverage composition for
stimulating mucosal immunity in a human subject in need

of such stimulation.

4, Use of the composition of claim 1 or 2 for
the preparation of a food or beverage composition for
promoting IgA production in a human subiject in need of

such IgA production promoting treatment.

5. The composition according to claim 1 which
is - in the form of granules; powders, tablets,

effervescent tablets, or puddings.
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6. Use of the lactic acid bacteria selected
from the group consisting of lactobacillus ONRIC b0239
(FERM BP-10064) and lactobacillus ONRIC h0240 (FERM BP—
10065) for the preparation of a food or beverage
composition for stimulating mucosal immunity in a human

subject in need of such stimulation.

7. Use of the lactic acid bacteria selected
from the group consisting of lactobacillus ONRIC b0239
(FERM BP-10064) and lactobacillus ONRIC b0240 (FERM BP—
1006&5) for the preparation of a food or beverage
composition for promoting IgA production in a human
subject in need of such IgA production promoting

treatment.

8. L pharmaceutical composition for human
mucosal immunostimulation comprising a strain of lactic
acid bacteria selected from the group consisting of
lactobacillus ONRIC b0239% (FERM BP—-10064) and
lactobacillus ONRIC b0240 (FERM BP-10065}, and a

pharmaceutically acceptable excipient or diluent.

9. A pharmaceutical composition for promoting
human IgA production comprising a strain of lactic acid
bacteria selected from the group consisting of
lactobacillus ONRIC b0239 (FERM BP—10064) and and
lactobacillus ONR1C b0240 (FERM BP-10065), and a

pharmaceutically acceptable exciplent or diluent.
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10. Use of the composition of claim 8 for the
preparation of a medicament for stimulating muccsal

immunity in a human subject in need of such stimulation.

11. Use of the composition of claim 9 for the
preparation of a medicament for promcting IgA production
in a human subject in need of such IgA production

promoting treatment.

12. Use of the lactic acid bacteria selected
from the group consisting of lactobacillus ONRIC b0239
(FERM BP—10064) and lactobacillus ONRIC b0240 (FERM BP—
10065) for the preparation of a medicament for
stimulating mucosal immunity in a human subject in need

of such stimulation.

13. Use of the lactic acid bacteria selected
from the group consisting of Jlactobacillus ONRIC b0239
(FERM BP-10064) and lactobacillus ONRIC b0240 (FERM BP—
10065) for the preparation of a medicament for promoting
IgA production in a human subject in. need of such IgA

production promoting treatment.



