10

15

20

DESCRI PTI ON A COVPCSI TI ON HAVI NG | MMUNOREGULATI NG
ACTI VI TI ES COVPRI SI NG LACTOBACI LLUS PENTOSUS TECHNI CAL

wOo-@EEMDISEkEe present invention relates to a conpPGI/iR2005/006585

conpri sing Lactobacillus pentosus having

I mmunor egul ating activities. BACKGROUND ART Lactic
acid bacteria are known to gexhibit various beneficial
bi oactivities such as an intestine regulating activity
and i nmunostimul ating activity. Many of the Lactic

Separ ated from the i nt CBFRGIR BEORor f er ment od dai ry
pr_ogugts obt ai Ped from ani mal sources. Sone |actic

aci t

a1 g, Dacterl & Lo BB RO P BTG 1ot
activi i es i s RN B E Y RATHE WA BHES e

1, which d'@@MP?ﬂSNGLAEt AcILLp ?osrns 137

stral n. O her exan'p es I nclude the Lact obacl |
breuis Labre strain separat ed from " Suguki , " V\,hl chis

a particular kind of traditional pickles produced in
THYCEONIGAD. FHELRCt obaci | | us pent osus DA74N strain

separated from " Shi bazuke," anot her
The present invention relates to a composition comprising

Lactobacillus pentosus having immunoregulating activities.

BACKGROUND ART

Lactic acid bacteria are known to exhibit various
beneficial bioactivities such as an intestine regulating activity
and immunostimulating activity. Many of the Lactic acid
bacteria with such beneficial bioactivities are separated from

the intestinal tract or fermented dairy products obtained from

- animal sources. Some lactic acid bacteria from plant sources

are also known to exhibit immunostimulating activities.

An example of lactic acid bacteria having
immunostimulating activities is found, for example, in Patent
Document 1, which discloses the Lactobacillus plantarum L-137
strain. Other examples include the Lactobacillus brevis Labre
strain separated from “Suguki,” which is a particular kind of
traditional pickles produced in Kyoto, and the Lactobacillus
pentosus DA74N strain separated from “Shibazuke,” another

kind of Kyoto pickles (see Non-Patent Documents 1, 2).
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ki nd of Kyoto pickles (see Non-Patent Docunents 1,
2).[Patent Docunent 1] Japanese Lai d- Qpen Patent

weebsilcaee on No. 167972 / 1998 {Tokukai hei 10-PABTERHES/006585

publ i shed on June 23, 1998) . [Non-Patent Docunent 1]
Screeni ng of i nmune-enhanci ng Probiotics: Study of

i mmune- enhanci ng effects of jLactobacilli strains by in
vitro stinulation human perfpheral bl ood nononucl ear
cells, Atsuko KISH , Aoi KOKUBO, Kaoru AKATANI, Eriko

QUG TANA, Setsuya FUJ] TA, Tsunataro Kl SH DA, Pasken

Joar atfﬁl.% boﬁ_/@g}elﬁ)gzj_ [ Non- Patent Document 2 ] The

6th Intestinal Bacteria nf er ence . (.Chonai i ki

Gakkal 3Pangse 3aigd-Preng atapd; PRRIICREGIT NRATARY 972 /1998
At suko KISHI, Eriko QUA TANA,. Agi KOKUBO, Set )
(Reprrrhkairelidft-ar@’ RiF Sl EH.bl}l@]&Faeo Pay P& zi’f’ igéa%r‘ i a

can be separated fromthe traditional Kyoto pickles,

and iiNer-Bat¢rbvddocharetrel pi ckl es incl ude ot her

bacterial strains, in addition to the .Labre strain,

wi t h Sheeeningiosef nuinamwgeserivingiag orPrslietics:  Study of
beneficial bioactivities. Anong different bacterial .
sunaine-aebaratad feffactse ofi ddaetobaeidliosfeiaings by in vitro
pl ant arum and Lact obacill us pentosus axe nost

$tieqgubntiby $epacat goerigdvencdr plohd ehdvorgidedyacedls,aAtsuko
KISHI, Aoi KOKUBO, Kaoru AKATANI,  Eriko OUGITANA,
Setsuya FUJITA, Tsunataro KISHIDA, Pasken Journal 15.

21-26, 2002.

[Non-Patent Document 2]

The 6th Intestinal Bacteria Conference (Chonai Saikin
Gakkai), May 30-31, 2002, Abstract, Kaoru AKATANI, Atsuko
KISHI, Eriko OUGITANA, Aoi KOKUBO, Setsuya FUJITA,
Tsunataro KISHIDA. |

A wide variety of bacteria can be separated from the
traditional Kyoto pickles, and it is believed that the pickles
include other bacterial strains, in addition to the Labre strain,
with the immunostimulating activities or other beneficial
bioactivities. Among different bacterial strains separated from
the pickles, Lactobacillus plantarum and Lactobacillus pentosus
are most frequently separated. However, the effects of bacteria
separated from the pickles have not been actively researched.
In addition, since lactic acid bacteria separated from the

pickles are originally contained in food, they are considered to
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separated fromthe pickles have not been actively
researched. I n addition, since lactic acid bacteria

waeepansi4ed fromthe pickles are originally conPGi/nedos/w6s8s

food, they are considered tobe highly safe even if
i ngested by living organisns. Therefore, wth the
beneficial lactic acid bactgria separated fromthe
pi ckl es, a useful conpositi8n conprising such lactic
acid bacteria can be realized. The present invention

wa de in view of .the foregpin robl e an

e, BN e Esendl dne s E8 o IEs (e dify Rl Therefore,
nmedi c nts, of. th i ke that, are safe.and containjn
Wt i %cilﬁe%ﬁgﬁﬁfaaaggﬁar%@éﬁ'g Ct1%diSEPSE etéyoﬁoom the
pi ckl es, having. heneficial, bioactivities. D SCLESU;E . id
e KISENT Ou SEHaLl iRRMRe $itde T REOPIREISIRE nYBRE olfictic act
diligently worked to solve the foregoing problens. In
haebeiiia sanget realigeenti on, the inventors

I nvestigated inmunoregul ating activjiti.es of 16 ki nds )

of | aEhiecpaesefatnBendleBpHas dBad G pivekPeof thg foregoing
conducted a detailed study of inmunoregul ating .
problemi,eand aactapedgl |afs thentiotnen biga eis atanprgvide food,
the separated bacteria. It was found as a result that o
dnimiosr egeldicanyents; it itke dikd Hsat mumesiemand i gentaining
activity and anti-allergy activity were exhibited when
tdwtitaatobabalkct asigqe stegeus teat tfeom tesditigeste&ypto pickles,
animals with drinking water or when a suspension

having beneficial bioactivities.

DISCLOSURE OF INVENTION

The 'inventors of the present invention diligently worked
to solve the foregoing problems. In accomplishing the invention,
the inventors investigated immunoregulating activities of 16
kinds of lactic acid bacteria separated from pickles, and
conducted a detailed study of immunoregulating activities of
Lactobacillus pentosus bacteria among the separated bacteria.
It was found as a result that immunoregulating activities such
as immunostimulating activity and anti-allergy activity were
exhibited when the Lactobacillus pentosus bacteria was
ingested by animals with drinking water or when a suspension
of the Lactobacillus pentosus bacteria was administered to
animals.

Specifically, a composition according to the presént

invention comprises lactic acid bacteria which belong to
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of the Lactobacillus pentosus bacteria was
adm nistered to animals. Specifically, a conposition

W@ewenti4ng to the present invention conprises PEDIR2005/006585

aci d bacteria which bel ong tolLactobacillus pentosus
and which have a weak assimlating activity or n o
assimlating activity for gl,ycerol. Preferably, the

| actic acid bacteria have |ﬁhunoregulat|ng activities
and are an extracellular polysaccharlde produci ng

FacloBagtlius: Heme Hhnt o8 r%ﬁ%e b 21 e Bltmilating
aepanbe ecarTfhrf%k?SCt%ﬁ?la%zﬁs' & BFTHE T s et e ably, the

found to, sesstron I pmunor egul at activities. -
tARELE a8 CHLa PR EE hoRA S LSBT SOV TG af g fies and are
called a DS84C strain. The L ctob illus pentosus

znposir agslipdar Rebsmrshards USIBENPEIRE®. | 5

deposited with the deposit nunber FERM ABP- . 10028 at )

the |hner pEeimBRae Faf emredeganlem Bgidsi tasidi nbasteria 1s a
National Institute of Advanced Industrial Science and
LachobhoiijucAPST)tosurhe? &f 584, sdrednpoEER ¥n 4BEoAiG8). The
to the present invention preferably conprises the
Lactobacilluss pemtosus SSPPIB4t refinainA wmposiaparated from
according to the present invention conprises the

i@hibazaked bycthei mwaewtdas, amdinvaegidanidngo possess strong
activities. Further, a conposition according to the
fhesanloregulating activities. The Lactobacillus pentosus S-PT84

strain is also called a DS84C strain. The Lactobacillus pentosus

S-PT84 strain (Lactobacillus pentosus SAM 2336) is deposited

with the deposit number FERM ABP-10028 at the International

Patent Organism Depositary in the National Institute of
Advanced Industrial Science and Technology (AIST). Therefore,
a composition according to the present invention preferably
comprises the Lactobacillus pentosus S-PT84 strain.

A composition according to the present invention
comprises the lactic acid bacteria and has immunoregulating
activities. Further, a composition according to the present
invention comprises the lactic acid bacteria and has
anti-allergy activities. In addition, a composition according to
the present invention may comprise lactic acid bacteria as
viable cells. The composition is useful for food, drinks, and
medicaments having immunoregulating activities and/or

anti—allergy activities.
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I nvention conprises the lactic acid bacteria and has
anti-allergy activities. In addition, a conposition

wW@ementi4ng to the present invention may conpriBET/IR003/@6585

acid bacteria as viable cells. The conposition is
useful for food, drinks, and nedi canents having

i munoregul ating activities-and/ or anti-allergy
activities.For a fuller understanding of the nature
and advant ages of the invention, reference should be

made o th sui_ng .det ai | description.taken i

con; Giet ifor A WHOCISEORGARG 15 HhaviAsT CGarkE advantages
DESCRI PTI ON QF DRAW Fig. 1 is.a.graph representin .
ofh&heesi e RO ekHSpRRGE | EOYId; Riuclaet ¢ the ensuing
conducted through in vitro stinmulation using.16 kind
dtailed | c QEPATIREPR | ataKeR 21 aogRdpnotion | With  the
representing changes in serumlIL- 12 concentration in
acsIO e Y918 (firayEREBoneal adni ni stration of S-PT84.

Fig. 3 is a graph representing the results of

measur enent on nmouse serum | L- 12 concentration in
response to intraperitoneal adm nistration of 16 ki nds

BRIEZFDESERIPHEON QA . DRAWINGP t hrough Fig. 4(c)

are flow cytonetric charts representing cytokine

pr odRilg. oh s angsplpnonpresatisg the result of a macrophage
IL-12 induction test conducted through in vitro stimulation
using 16 kinds of lactic acid bacteria.

Fig. 2 is a graph representing changes in serum IL-12
concentration in response to intraperitoneal administration of
S-PT84.

Fig. 3 is a graph representing the results of measurement
on mouse serum IL-12 concentration in response to
intraperitoneal administration of 16 kinds of lactic acid
bacteria.

Fig. 4(a) through Fig. 4(c) are flow cytometric charts
representing cytokine production from splenocytes caused by
S-PT84 stimulation, in which Fig. 4(a) is the result using a
culture medium from non-stimulated splenocytes, Fig. 4(b) is
the result using a culture medium from heat-killed S-PT84
cells stimulated splenocytes, and Fig. 4(c) is the result using a
culture medium from concanavalin A stimulated splenocytes.

Fig. 5(a) through Fig. 5(c) are flow cytometric charts

representing effects of S-PT84 stimulation on CD4+, CD8+, and
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S-PT84 stinulation, in which Fig. 4(a) is the result
using a cul ture nmedium from non-stinul at ed

waeplosnoayi es, Fig. 4(b) is the result using a PCI/IRM0ES/006585

medi um from heat-killed S-PT84 cells stinul ated
spl enocytes, and Fig. 4(c) is the result using a
cul ture nmedium from concanayal i n A sti nul at ed

spl enocytes. Fig. 5(a) throtdgh Fig. 5(c) are flow
cytonmetric charts representing effects of S PT84

stimul ati on on CD4+ +, andCD69+ .cel.l's, .in which .
@Pﬁt(afe ’thénrem{chlsi ﬁégnonggq)i mirat ébe result using
spl enocytes, Fig. b) is the_resul sing heat-Kkil| .
fEﬁ:PTB’EFIEE‘{ ﬁgegti%fe&iléaygﬁ’engréﬁt essg(b;ndl ié.ﬁeS(E?SPi using
the result using congcanavalin A stinulated . .
lg?ahmgqcésS—Pﬁr 4 gells atypagntedprRleRoFREcEnanddie 5(c) is
of nmeasurenment on NK activity of hepatic_| hocyt es

the respdbdesing iqqrp%@nawtaémé‘h %dm\gf%ﬁqdaﬁ%n&gyte&

S-PT84. Fig. 7(a) and Fig. 7(b) are flow cytonetric

char tBig.epr tsentgraphf represeptngrdre  iisale it Bigagurement
adm ni stration on CD4+, CD8+, and CD69+ cells of

depaNK |gyoiityt esf imephitich Aygnphooyties t ha r #ggponse to
for the control, and Fig. 7(b) is the result with
intPAPeratonandtadtriioistFagors dfsSaPgBaph representing

the result of nmeasurenent on serum | L- 12 '

concelig.at i7¢a) i ramdceFtig. wif () SaPE84fleee ocwmtdmetric charts
adm nistered. Fig. 9 is a graph representing the
Fastddefinpastieerenof S-PT84 intraperitoneal administration

on CD4+, CD8+, and CD69+ cells of hepatic lymphocytes, in

which Fig. 7(a) is the result for the control, and Fig. 7(b) is the

result with S-PT84 administration.

Fig. 8 is a graph representing the result of measurement
on serum IL-12 concentration in mice to which S-PT84 was
orally administered.

Fig. 9 is a graph representing the result of measurement
of splenic NK activity of mice to which S-PT84 was orally
administered.

Fig. 10 is a graph representing the result of measurement
of Th1/Th2 ratio in splenocytes of mice to which S-PT84 was
orally administered.

Fig. 11 is a graph representing changes in the weight of
mice to which S-PT84 was orally administered, in response to
cyclophosphamide administration.

Fig. 12 is a graph representing the result of measurement
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of splenic NK activity of mce to which S PT84 was
orally adm nistered. Fig. 10 is a graph representing

wo b@sneed t of neasurenent of Thl /Th2 rati o i PCT/JP2005/006585

spl enocytes of mce to which S-PT84 was orally

adm nistered. Fig. 11 is a graph representing changes

in the weight of mce to which S-PT84 was orally

adm ni stered, in response t0 cycl ophospham de

adm nistration. Fig. 12 is a graph representing the
ement of serum L.L- 12 copcent.ratio

resul t of sur '

o ST 5. PR S BHOR | JIadfieS sher St -PT84 was
response to .cycl ophgspham de adninistration. Fig.,13 .
GIILY gr GATHEFESERR ng Bhars P PR ByA Shec FFELOPYE sphamide
concentration in mce to which S-PT84 was orally ‘
FHAMIMistErE@N-Fig. 14 is a graph representing the

resul t of neasurenent of total |gE concentration 3 o
weeksFight d3 QvAcag@moR st FRPTORCNRRE cehegaf dm L Bfgspecitic
was orally adm nistered. Fig. 15 is_a graph

Iigdr exmme engraiioaet iiv t ynieducta o regsi’ﬂ‘g%ff‘ér@ﬁs orally
in mce to which S-PT84 was orally adm ni stered and
adhirdimiséeee@l aced under stress. Fig. 16 is a graph

representing the results of measurenment on seruml L-
12 cdiientdais en graplesppresdnting the result of measurement

of total IgE concentration 3 weeks after OVA administration in
mice to which S-PT84 was orally administered.

Fig. 15 is a graph representing NK activity reduction

‘suppressing effects in mice to which S-PT84 was orally

administered and which were placed under stress.

Fig. 16 1is a graph representing the results of
measurement on serum IL-12 concentration in response to
intraperitoneal administration of 4 kinds of lactic acid bacteria
(DB22C, DS51C, DS2C, and DS84C(S-PT84)) either as

heat-killed cells or viable cells.

BEST MODE FOR CARRYING OUT THE INVENTION

The following will describe one embodiment of the present
invention. It is to be noted that the invention is not limited in
any way by the following description.

Lactic acid bacteria contained in a composition according
to the present invention belong to Lactobacillus pentosus and

have a weak assimilating activity or no assimilating activity for
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i ntraperitoneal adm nistration of 4 kinds of lactic
acid bacteria (DB22C, DS5 1C, DS2C, and DS84C(S-PT84))

we@pdokars426 heat-killed cells or viable cells. BESIP2RMABEG6SSS

FOR CARRYI NG QUT THE | NVENTI ON The foll owi ng wi ||

descri be one enbodi nent of the present invention. It

is to be noted that the invgntion is not limted in

any way by the follow ng description. Lactic acid

bacteria contained in a conposition according to the

resent i.nvention.belong to Lactobacilluys pentosus,an s s

2687 Al EHIRRIFLRS P AT ST0 8 SPcky TAeEiAGES hgtteria is
activity forglycerol. A conposit.ion conprisi,ng such eq e,
Wighlyc SalHaple e ifs MYRPPS/LQAb| copabie” of  exhibiting
conpgsi tjqn capabl e of exhibiting beneficial . :
hamaeial (1eadivines| abrihe dertihAtie ibacteriag Amang such
conpositions, a conposition having i mmunoregul ating )
campAsitinss prief elIPPONEIQRed RAVENE, tHEmMERregulating
“immunoregul ating activity" refers to the function of
sandivitdeBng &8 st @a@fesablieoppds | misedf underein, the term
(i munostimul ating activity), or the function of
“sompreset egulating esgtivitylineefansctpothe ofwmction of activating
appropriate | evel (inmmunosuppressing activity) . In
sadditady tor odrappedd iohintthese fatncvion e¢imphunastimulating
is also used to refer to the function of achieving an
agtivhoymn baranbe birtnetorcedf usappressing and exeasslimmune
i munity. Non-limting exanples of imunoregul ating
fegidtlotl €6 amcClasieropriate level (immunosuppressing activity).

In addition to or instead of these activities, the term is also
used to refer to the function of achieving an optimum balance
between cellular immunity and humoral immunity.
Non-limiting examples of immunoregulating activities include:
facilitation or suppression of cyfokine production; activation of

lymphocytes; enhancement of NK (natural killer) activity;

"~ improvement of Th1l/Th2 balance; suppression of immune

" reduction; and anti-allergy activity.

Further, it is preferable that lactic acid bacteria
contained in a composition according to the present invention
be an egtracellular polysaccharide-producing strain (EPS). The
property or chemical structure of EPS varies greatly from
genus to genus, species to species, and strain to strain. The
EPS produces capsular polysaccharides, which accumulate on
the bacteria surface and is easily recognizable by Indian ink

staining. The ESP-producing strain is more hydrophilic than
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facilitation or suppression of cytokine production;
activation of |ynphocytes; enhancement of NK (natural

wapdosarp2@ct i vity; inprovenment of Th | /Th2 baPErar005/006585

suppression of imune reduction; and anti-allergy
activity. Further, it is preferable that lactic acid
bacteria contained in a conposition according to the
present invention be an extracellul ar

pol ysacchari de-producing strain (EPS) . The property

oy chem gal . str re of vari, & reat from genus.
Shrjem.sitahobr BEUES (Boc P! amins, 5 HeYabHERAE Sin food
The EPSE}Broduces capsul ar pol ysacchari des, which

APPIHAYPE SN the bacteria surface and i s easily

recogni zabl e by Indian ink staiping,. The .ESP-producing ., .
Srarh TePHEP APl RAATE AR L LRLE A0ithk DRRIEELS SRR tained
ESP. This is .advantageous in foodkéappl ications. A . )
&repaemm%@l%aa@;ﬂ@r&rlmga&q cthei Presctdy jipvention is the
contained _in a conposition according teo. the present L
Lactobpsillus penicsusoach TBds sfeaiBsuthes phagsterial ptrain is
This bacterial strain is deposited with the deposit
ASRBeHLEERMiIABP T hEDDEPaSIt HeUrRber nEE BMI ABRCGh0028 at the
Organi sm Depositary in the National Institute of
It onalus Peiten tScOegemisma TRoeposibayy (AnSTEhe National
The Lact obacillus pentosus S-PT84 strain (hereinafter

b stityuteed e AdscanoedsIti§upTsirt]) Swiith cleeadek iedienlology (AIST).
bel ow. Based on the criteria noted bel ow, the
Theediometodcilhes pentosus S-PT84 strain (hereinafter simply

referred to as "S-PT84") will be described below.

Based on the criteria noted bel&w, the inventors of the
present invention separated and selected 16 kinds of lactic
acid bacteria from “Shibazuke” (4 kinds of Lactobacillus
plantarum, and 12 kinds of Lactobacillus pentosus). Specifically,
16 kinds of lactic acid bacteria were selected from the plant
lactic acid bacteria if (1) they were bacilli (genus Lactobacillus),
(2) more than one strain with the same characteristics was
separated, (3) they proliferated desirably in a culture medium,
and (4) they were distinct to “Shibazuke.”

The 16 kinds of lactic acid bacteria were compared with
respect to inducible activity of interleukin 12 (simply “IL-12”
hereinafter). The result showed that the Lactobacillus pentosus
S-PT84 strain  yielded the highest concentration of serum
IL-12 when intraperitoneally administered to mice.

Detailed studies of S-PT84 immunoregulating activities
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present invention separated and sel ected 16 ki nds of
| actic acid bacteria from "Shi bazuke" (4 ki nds of

woawsobsel | | us pl antarum and 12 ki nds of LactPOEHIRPAOUB6SSS

pentosus) . Specifically, 16 kinds of lactic acid
bacteria were selected fromthe plant |lactic acid
bacteria if (1) they were bﬂéilli (genus
Lactobacillus) , (2) nore than one strain with the
same characteristics was separated, (3) they

roliferat desirably,.in a culture nedium and (4)
f%g}c’\/\@?% %ﬁg‘f‘fvh]é‘tg ﬁByd‘lgfﬁsoazuke. " The 16 ki nds of

lacti¢c acj.d bacteria were.co red with respect to

| nauct bl GV R P EOCERSE it SHReh 105 the, i g tep, prepared
hereinafter) . The,r It shqwed {hat the . ‘
f_réléﬁobgb‘iclel’usﬂb%nt%'sﬁigﬁ- Pﬁ%auﬁ iﬁi"ﬁ ePdogyption of IFN-y
hi ghest concentration_of serumIL- 12 when
1mteaferoR ondal 29 dadhNdi-¢t eftdtmog neeropes aifpegor o) of the
studi es of S-PT84 immunoregul ating activitiesled to
Thd -tBPeowr o king ngnd ( hhegrhy plscasssed n thie r symber of
t he spl enocytes prepared fromm ce, the S-PT84 induced )
Ch¥4 pEdAGBicamlof arrl- § D Bi@POéH-oee ) sand TiNF- 18, tiher S-PT84
necrosis factor a) of the Th I -type cytokine, and

fiectipn ¢dcreasdivahe tiherbelpet TReltDeord&iller Ancells.
CD8+CD60+cel I's. That is, the S-PT84 functioned to

acti vi@le Whieehel petralperitbneallki ldémihiséeted () mice, the

When intraperitoneally admnistered to mce, the
S-PT® einttaanedd breNKKaaiotivity of thiee hegpaticclymphocytes. In

| ynphocytes. In

addition, the S-PT84 increased the number of CD8+cells and

CD8+CD69+cells, and thereby enhanced the cellular immunity.
(3) When orally administered to mice, the S-PT84 raised

the concentration of serum IL-12, increased the number of

CD4+, CD8+, and CD3+ cells in the spleen, and thereby

enhanced the NK activity of the splenocytes. As a result, the

" Th1/Th2 balance in the splenocytes became Thl dominant.

(4) When orally administered to mice, the S-PT84
suppressed a weight loss caused by administration of

cyclophosphamide, and suppressed immune response reduction.

(5) When orally administered to mice, the S-PT84
suppressed increase of ovalbumin (OVA)-specific IgE and total
IgE, even when sensitized with OVA.

(6) When orally administered to mice, the S-PT84

suppressed stress-induced reduction of NK activity.
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addition, the S-PT84 increased the nunber of CD8+cells
and CD8+CD69+cel|ls, and thereby enhanced the cellul ar

wo powanige (3) Wien orally admi nistered to m CRCT/g#2605/006585

S- PT84 raised the concentration of serumlIL- 12,

i ncreased the nunber of CD4+, CD8+, and CD3+ cells in

the spl een, and thereby enh?ﬁ]c_ed the NK activity of

the splenocytes. As a result; the Th I /Th2 bal ance in

t he spl enocytes becanme Th | dominant. (4) Wen orally

adm nistere }:CEyq: T r d j
58§éd9%%8%nh%d1rg§§ e &4 5RRN 6558 cgg’fgiéﬂl@d to be a

| oss diiini'st?ati on of cycl ophosph , and
] ed | ' 5) W [
St Sraretty o v SR A S es Lol ed | nor case
f I ' - ific IgE . 1.0t l :
when' BERFt | Lo T U o) BORERT S1al [ st tfidpgq of the

to mce, the S-PT84 suppressed stress-induced
PeBd&don of NK activity.Fromthese findings, the
S-PT84 was confirnmed to be a strain w.th

i mmunbfeBle akling activities. Table 1 bel ow shows
bacterial characteristics of the S-PT84. [Table
I].Lactobacillus pentosus is generally known to have a

strong assimlating activity for glycerqal. Howevel
tell Snbif@dologst a weak assimilating acti\iBacillys

ghycerot;—as snown in lTable 1. Thus, theg S-PT84 was
foypet to be different fromany ot her Absent

Gram staining Positive
Mobility Absent
End spore Absent
Catalase reaction Negative
Growth at 15°C _ Good
No

Growth at 5°C

‘ growth
Sugar assimflati,ng activity

(Positive: +, Negativé: - Weakly positive: w)

D-arabinose | : -
L-arabinose +
Ribose | +
D-xylose +
L-xylose -
Galactose +
Glucose ' +
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known Lactobacillus pentosus. After extracting DNA
fromS- PT84, a total of about 500 bp in the entire

w0 e@sors4ed t he 16Sr RNA gene was sequenced usi nPCT/E2005/006585

M .croseq Full Gene 16S rDNA kit (Applied Biosystens).
The 16Sr RNA gene sequence (SEQ ID NO 1) was 100%
honol ogous to the 16Sr RNA gejw sequence of

Lact obaci |l | us pentosus JCMI (D792 11). Fromthis, the
P4 —was—t+denttHed—as—tactobactttus—pentosus—The

$-PT. éﬁs nore hydrophilic than bacteria|that produce
-ally—nro—adherencetto—a—plastic

J
rface. Further, the S-PT84 has essenti aI_I_I y ho

L

=

qg
adefBHBPGti on activity for yeasts A conmposition
according to the present invention conprises lactijc -
adRaffip@s€eri a whi ch bel ong to Lactobacil | ¥ pent oslus
and whi ch have a weak assimlating activity or no
addamhitali ng activity for glycerol. A cofposition
gccording to the present rnvention prefefably has
I ngpHRtoRgul ati-ng activities or anti-alleray
gettvittes—tHt—woutd—bemore—advantageouy T the
q libkon exhi bits both inmunoregul ating activitfes
5%1 er-gy—aetw-t-es—A—eerposttoR—aceoreing
tlg the present invention is advantageously usable |n
tﬁ'@clt P of food, drinks or nedicanmentslhaving
ijmmunor egul ating activities and/ or

Melibiose +

Trehalose 4 +

Glycerol ‘ \'4

Xylitol +

Lactobacillus j;éntosus is generally known to have a strong
assimilating aétivity for glycerol. Howeyer, the S-PT84 had a
weak assimilating activity for glycerol, as shown in Table 1.
Thus, the S-PT84 was found to be different from any other
known Lactobacillus pentosus.

After extracting DNA from S-PT84, a total of about 500'bp
in the.entire region of the 16SrRNA gene was sequenced using
the Microseq Full Gene 16S rDNA kit (Applied Biosystems). The
16SrRNA gene sequence (SEQ ID NO: 1) was 100% homologous
to the 16SrRNA gene sequence of Lactobacillus pentosus JCMT
(D79211). From this, the S-PT84 was identified as Lactobacillus

pentosus.

The S-PT84 1is more hydroﬁhilic than bacteria that
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anti-allergy activities. In other words, the
conposition can be suitably used as a pharnmaceuti cal

W@ 0up0si420 on havi ng i mrunor egul ati ng acti viti eBCHMPHOIN06585

anti-allergy activities. The lactic acid bacteria my

be contained in a conposition either directly (viable

or dead), or in the formof an inclusion or processed

cells, for exanple. Viable I"l's may be obtai ned from

aP :nclusion of lactic acid bacteria such as a broth

o actic a bacterj a. Dead obt ai ned b .
wing Geei Rg HEDI SR RES BRCREALY P adnsiIce go & plastic
formalin_treatment, far | e. The viahl e cells

eeld ol FETRF e thPoSnB o 01 68 neasPRLLA Y oBes s&glomeration
cells. That is, a conposition according to the present

dehiBHEy 6ATi¥RASERes at | east one of: lactic acid

bacteria; an inclusion of lactic acid bacteria; and

pr ocebsedosepPsitioT ackeordimghatPer the EREANGRL ofinvention
| actic acid bacteria include viable cells, wet cells,
combrises dechtic aoid| beciteriai whis ebelongcitasilsictobacillus
may be a suspension of lactic acid bacteria, a culture
pedtosusf armatt whiadhi drsect ar wae:ekn@lamnm@altmgu gcibvigy or no
bacteria, supernatant, and nediumitself), a broth of
aesirhileadhg lacdtieitya f@mbgéynedohy Aem)mpgsﬁieol iabcording to
conmponent fromthe culture nedium , or fernmented mlk

e | aptreseadi d ibacirerioa (|peéferadulyd Haaseriimmunoregulating
beverage, sour mlk, yoghurt, etc.) . The processed

£6tivetiels | ast | CaﬁQi-‘hl@éﬁgﬁrl achryitbes. f ort exaoplld, be more
ground cells, crushed

advantageous if the composition exhibits both
immunoregulating activities and anti—alle;gy activities.

A composition according to the present invention is
advantageously wusable in the form of food, drinks, or

medicaments having immunoregulating activities and/or

anti-allergy activities. In other words, the composition can be

~ suitably wused as a pharmaceutical composition having

immunoregulating activities and/or anti-allergy activities.

The lactic acid bacteria may be contained in a
composition either directly (viable or dead), or in the form of
an inclusion or processed cells, for example. Viable cells may
be obtained from an inclusion of lactic acid bacteria such as a
broth of lactic acid bacteria. Dead cells may be obtained by
subjecting viable cells to heat, UV irradiation, or a formalin
treatment, for example. The viable cells or dead cells may be

ground or crushed into processed cells.
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cells, liquefied cells (extract, etc.), concentrated
cells, paste cells, dried cells (spray-dried cells,

woemsaes4elr i ed cell s, vacuumdried cells, drumPCT/at2005/006585

cells) , or diluted cells. The S-PT84 contained in a
conmposition according to the present invention is
separated fromthe fernent " Shi bazuke," and as such
a conposition conprising the’product of fernented
fruits, vegetables, or cereals with S-PT84 is al so

sui t e.as one _enbod nt of a.c ositipn accordin .
To thEhBtetunt PROCROFGHON ACSRId b onbhEdOrRaELy Thvention
conposi tion conprising S-PT84 is safe because S-PT84. .

B o b P FUo o 2 RS ADEd DA 181 A inclusion of
preferabl e that a co sition according the present .
laftdntaei Racisddaasd oBFOSFﬁﬁEé CF‘rL‘cﬁ 832‘@\?&%? %‘Flde%acwrla-
t hel i ke. More specifically, the conposition.is
%x@mpé@wm@a?lérs a§1ﬂh§’@r?é§é£ﬁ‘iléla€}qp dableoficHaviwgt cells,
innunone%ylating activities. \Wen used,as,fo?d(or

andnidried icelps efBRablacticatagide Ragidp: iigelysion may be a
provided as health food having immunoregul ating _, .
suspeindien dcfulaatic adid baniesiai ¢n qlture dvebiineg of lactic
wi th conventional sweeteners, acidifiers, vitamns, or

aaid dusctetier (boohohbngslaatipr agidiebasterisgl sttpematant, and
products. For exanple, the conposition may be provi ded
mredihemf diteebf), aat drlotth af clhgpshite acadhdzactemnri {ebtained by
dairy product such as yoghurt or lactic acid bacteria
Pevrvigg a dadvdr cothawassnt from the culture medium), or
fermented milk of lactic acid bacteria (lactic acid bacteria
beverage, sour milk, yoghurt, etc.). The processed cells of
lactic acid bacteria may be, for example, ground cells, crushed
cells, liquefied cells (extract, etc.), concentrated cells, paste
cells, dried cells (spray-driéd cells, freeze-dried cells,
vacuum-dried cells, drum-dried cells), or diluted cells. The
S-PT84 contained in a conxposﬁjdn according to the present
invention is separated from the fermented “Shibazuke,” and as
such a composition comprising the product of fermented fruits,
vegetables, or cereals with S-PT84 is also suitable as one
enbodyment of a composition. according to the present
invention. It should be noted that a composition comprising
S-PT84 is safe because S-PT84 is separated from food, as
described above.

It is preferable that a composition according to the

present invention be used as food, drinks, medicaments, or the
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processed food, dessert, or confectionary. Exanples of
medi canent s i nclude an i mmunosti nmul ant and an

W@niosA#d4b@r gi ¢ drug. The conposition may be prBOEIEG05/006585

into a nedicanent as an active conponent in

conbi nation with conventional auxiliaries conmonly
used in the field of drug gparations Exanpl es of
such auxiliaries include:’gL exci pient, a binder, a
disintegrator, a lubricant, a fragrance, a

splubjlizing agent,,a suspendi ng _agent,. and c in

B encMorfe SPeiifioallibs 1 FOmmBBRERR darRFefriehid dfbed as a
Fgr exangl g t{]e nmedi carren{. may be in the formof a .
RABIERACTULL Rl e, CRTGPRALHEM a pgbﬁj‘&“}ga syfpugoregulating
suppesi t or or an injection. The aqm nistrati on raoute ‘
aftivhBesedhsBrised Aot }cp% t(P]f:Lff%FﬂSﬁ I 5 (RkegTaRle, that the
For exanple, oral adm nistration, rectal )
R etian on, Pand OrAVdAsCesti Al additd r at fopdar e having
avail abl e. [ Exanpl es] [Lactic acid bacteria strains,

i sypnegegUdiatiR 2o CLEEt ac BT ¢ .athgr ¢oBRE Sl emay be
kinds of Lactobacillus pentosus were separated from

¢ om sk avithe doinice mtionakdswest@neig,oaei@ifdkr es vitamins, or
These bacterial strains were conpared with respect to
vaudieai ®1 etlaet | vonypohemisertbegkiavide (User-®lecitive products.
order to select strains with good Th | -type i muno

Bor nekati pig,ath ¢ WWdmpdaitieacmay rla¢ pusededdlol ¢h2 form of a
lists

tablet, a capsule, a health drink, a dairy product such as

yoghurt or lactic acid bacteria beverage, a flavor enhancer,
processed food, dessert, or confectionary.

Examples of medicaments include an immunostimulant
and an anti-allergic drug. The composition may be prepared
into a medicament as an active éomponent in combination with

conventional auxiliaries commonly used in the field of drug

- preparation. Examples of such auxiliaries include: an excipient,

a binder, a disintegrator, a lubricant, a fragrance, a
solubilizing agent, a suspending agent, and a coating agent.
The form of dosage is not particularly limited. For eﬁample, the
medicament may be in the form of a tablet, a capsule, a
granule, a powder, a syrup, a suppository, or an injection. The
administration route of the medicament is not particularly
limited either. For example, oral administration, rectal
administration, and transintestinal administration are

available.
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names of strain and species, and the presence or
absence of EPS. Fromthe result of conparison for IL-

wQa2o05nt4ed bl e activity, the activity of DS84C BCT/a#2005/006585

(S-PT84) was found to be particularly strong. As such,
subsequent experinents were conducted only for S-PT84.
[Table 2 J[IL- 12 inductiqny@y_in vitro stimulation]
First, 4.05%thioglycolate was intraperitoneally

adm nistered to BALB/ ¢ mice (7 weeks of age, nale)

After 1-LNtraperitoneal macrophages were
colle ]?’}ecg‘%v\?tlﬁéEBS, and adjusted to 2 x 106 cells/nL

i 10 EM R SRR AR YR T cul Ty vas

et A LRI L pRE A A cieg finas of
g T T e TR
B 20 0 LIEIORE A b e urgige were
LSS 2, G194, L B Rl 00ET et 12

fromFig. 1,the inducible activity of IL- 12 varie .
(Heak2), eiBn QFsg the sBELEGE oftraiBssafbitépedard o Thl-type
sane parental strain. Anong these strains, the )
antrinvin gs tias udating wekivithi Bt napheskram prged, Table 2 lists
(DS84C) , and DS25C.

names of strain and species, and the presence or absence of

EPS. From the result of comparison for IL-12 inducible activity,
the activity of DS84C strain (S-PT84) was found to be
pafticularly strong. As such, subsequent experiments were

conducted only for S-PT84.

[Table 2]
Extracellular
Strain Specieé Polysaccharide
(EPS)
DW69N Lactobacillus. pentosus -
DW69C .| Lactobacillus. pentosus +
DS84N Lactobacillus. pentosus -
DS84C
Lactobacillus. pentosus +
(S-PT84)
DB30ON Lactobacillus. pentosus ) -
DB30C Lactobacillus. pentosus +
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[IL- 12 induction by in vivo stinulation] A suspension

(sol vent;

After 6 hours,
bl ood was col |

m ce, the sane
adm-nistered

t he cervi cal
ected fromt h%],;]eart For

amount of salii'ne solutio
The bl ood-vwas collected 6

saline solution) of heat-killed cells (500m
w@2008/125320 nouse) of each strain was intraperitPCEAAY5/006585
adm nistered to BALB/c m ce (7 weeks of age,
was di sl ocated and the

mal e)

t he control

n was
hours after

| PActaRRERTy B BT,

y anal ysi s
concentratian

L Lo
of serumlL- 1

adnmi H¥stT%t i on

D occurg 6 _hours after th
a

of-2¢taR2EHI VS PENfOSYS,

S
Aft er the bl ood

was col |l ect ed,

cent PiSdfit i on

the serumwas col |l ected
TastobacilpugopeatPrHsi o

by
n in the serum

(BD Py ngen

was neasured wth the Opt El A nouse | L-

. Laigéobasillus. peatohvwn

12 ELI SA kit
n Fig. 3 As

is clear from
12 wvasx2§ni fi:

Fig. 3, the concentration
C dmdtyobtaiicgﬁufso rpleantplresm t

of serumTL-
o which S PT84

DS84C), DSb 1L
wi t hDB®E2COoNnt r

L, and DSZ25C were adm ni s
DI Ladomerillie . $1BHE4r(R5S

ered, conpared
1 C) had the

highest—concen

subspaeni exp

faIIOﬂ Ofﬂy Iﬂl?SIfalﬂ
or | RRb Ba cl1EhE e Glen tSSRES4|

Was used T
on -

[ Ia ]
HyphocytestSpireens—wererenoved—from BALBfc—mce—{7

weekp cofs@ge, [Mie)onaP1gR! PASGYLES Were prepayed
TAC U UT UI ”3 YU U urTTaa yIICL LILAA%. K]
DS2N Lactobacillus. plantarum -
DS2C Lactobacillus. plantarum +

[IL-12 induction by in vitro stimulation]

First, 4.05% thioglycolate was intraperitoneally

administered to BALB/c mice (7 weeks of age, male). After 4
days, intraperitoneal macrophages were collected with PBS,
and adjusted to 2 X 106 cells/mL wusing RPMI medium
containing 10% FBS. The culture was inoculated on a 24-well
plate (0.5 ml/well). Then, heat-killed cells (10 pg/mL) of each
strain were added to each well, and, after 24 hour incubation,
the IL-12 concentration of the supernatant was measured.
Since the active form of IL-12 is P70 combining two subunits
p35 and p40, the concentration of IL-12 (p70) was measured.
For the measurement of IL-12, the OptEIA mouse IL-12 ELISA

kit (BD Pharmingen) was used.

The results are shown in Fig. 1. As is clear from Fig. 1,
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The splenocytes were cultured for 24 hours in a medi um
containing (1 mg/m) of heat-killed S-PT84 cells. As

w@2e6ni¥e0 , the spl enocytes were cul tured al onkBCT/BP2805/006585

medi um (control) . As another control, the splenocytes
were also cultured in a nediumw th the addition of
concanavalin A (2 .5 mg/nL), (Con A) . In order to
deternine the type of cytoki‘hé produced by the
stinmulus of the S-PT84 dead cells, the cytokine

g bac U S GR A TL( B8 MRAAREnEEAALY ThEeH among the

spl enocytes. were collected and | abel ed with the .

strasnes MdntheaidBg SnGciess niSHody R%ﬁﬁ@tﬂdﬁ@ﬂﬁﬁ- Among
| abel , BD bioscience) , .anti-CD8 antj bod FIL TC.| abel
thefmos H@ains, ke MEtivEbsova | Bad 1C(1ﬁ@yn1§bé41,gfsdn DW69N,
bi osci ence), and the respective proportions of CM-,

HRT 84aa SEH0) pasid RS2 s were neasured with the

flow cytonetry (Beckman Coulter) . Fig. 4 depicts the

r esul[{Leol 2cin dunictéopriayuet vove stigrulgdpnils the result

for the control in which the nedium was used al one,

Fi g. A(dispsndien é¢solvernyr sslipm@sdlmtibnghof eag-kided cells
dead cells were added to the nedium and Fig. 4(c) is
(SO gg Q.2 thhy/ rfomsk)i nofvheakhcostamavalwasA ety agoationeally
to the medium As is clear fromFig. 4, the S-PT84
sdiditissepedduceBATBY ¢ mhiterferwaelys) cdndgENFneale). After 6
(tunmor necrosis factor a), which were’

hours, the cervical was dislocated and the blood was collected
from the heart. For the control mice, the same amount of
saline solution was administered. The blood was collected 6
hours after the administration because a preliminary analysis
using S-PT84 had revealed that the peak concentration of

serum IL-12 occurs 6 hours affer the administration of dead

cells (Fig. 2). After the blood was collected, the serum was

- collected by centrifugation. The IL-12 concentration in the

serum was measured with the OptEIA mouse IL-12 ELISA kit
(BD Pharmingen).

The results are shown in Fig. 3. As 'is clear from Fig. 3,
the concentration of serum IL-12 was significantly high for
samples to which S-PT84 (DS84C), DS51C, and DS25C were
administered, compared with the control. Since the S-PT84
(DS84C) had the highest concentration, only this strain was
used in subsequent experiments.

[Effects S-PT84 on lymphocytes]
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not observed in the control. These cytokines were Th |
-typecytokines. It was therefore believed that the

w®2@@F88548peci fical |l yi nduced Th | -type cyt oki nBGT/JPRES/006585

Th2-type cytokines such as IL-4 or IL-5 were not
produced at all. Wth the concanavalin A stinulation,
anot her type of Th I -type tokine, FL-2 (interleukin
2), was produced. Fig. 5 éh]g%s' how t he CD4+, CD8+, and
CD69+ cells were affected. Fig. 5(a) is the result for

the control in which th ed_al Fi

5(b) §135?%S'r@§a|e't FPBIOTSE OBTaH AN BRI SVeREp of age,
dead cellae( /m.) were added to e nedi %

15’("3 % RCY S HRTA iR S caﬁGé’ﬁg\}Elgi 0 ordinary

£)i 21
was_added to the nedium In Fig the direction
mathed nﬁh@at@l%‘?%&%ﬁ’%gWﬁﬁ?oe?kﬂl;)‘f‘rﬁgsﬁﬂrve?%e%r%urs

for each surface antigen. | ear, from Fi
medisimTceatednang ki ey nﬂ)c@n' |1§e%rlé11é@@| Sag%"o;ﬂell& As a
the S-PT84. [Changes in hepatic Iynphocyt es after

¢omtepler itheheapledechitssr aveon etilsupeds)alorespansd omedium
(solvent; saline solution) of heat-killed S-PT84 cells
(€®a0imod) . 0 Al /amatleyr wasomtidlpi stleeedsplenocytes were also
intraperitoneally to C57BL/ 6 mce (7 weeks of age,

cmlir)red At er n24dianm swith vdre wabditeanved, candamepatlin A (2.5
| ynphocytes were prepared by centrifugation. As a
©arnib) , (Gohy Ahelnalomiesdatdetemasne the type of cytokine
intraperitoneally adm ni stered. The NK activity of

produced by the stimulus of the S-PT84 dead cells, the
cytokine concentration in the supernatant of each medium was
measured using the CBAkit (BD Pharmingen). The splenocytes
were collected and labeled with the fluorescent-labeled
anti-CD4 antibody (CY-CHCROMET™ label, BD bioscience),
anti-CD8 antibody (FITC label,. Immunotech), and anti-CD69
antibody (PE label, BD bioscience), and the respective
proportions of CD4-, CD8-, and CD69-positive cells were
measured with the flow cytometry (Beckman Coulter).

Fig. 4 depicts the result of cytokine production. Fig. 4(a)
is the result for the control in which the medium was used
alone, Fig. 4(b) is the result for S-PT84 in which the S-PT84
dead cells were added to the medium, and Fig. 4(c) is the result
for Con A in which concanavalin A was added to the medium.
As is clear from Fig. 4, the S-PT84 stimulus produced IFN-y

(interferon y) and TNF-a (tumor necrosis factor a), which were

not observed in the control. These cytokines were Thl-type
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the hepatic | ynphocytes was neasured by a PINK net hod.
The PINK nethod is a nethod for calculating the

w@ydostiodee activity of the nouse | ynphocytes aRCDIRMOOTH06585

to the follow ng procedure.First, a target cell Yac-1
is |abeled with 3, 3" -di oct adecyl oxacar bocyani ne
perchlorate (Do), which i éda hydr opheobi ¢ fl uorescent
dye for |abeling a nmenbrane&:¥ Then, the nucl eus of the
dead cell is double stained with propidiumiodide (Pl)

, ichis_a me ane-. r neabl cl ei,c [ i.ndi ng. .
At Rt &gﬁé@%ﬁé‘%ggib%ﬁm Gt e o i RpeSifically
the flow cytonmetry, using D Q. Si e. staining for

ipdnreded ekttype Z\‘Fﬁﬂt b ¥ gft‘l&?‘g&h?g?”ft&rpq rf nes such as
cells. Further, the other hepatic cells were | abeled- )
Ihi-th orhEL 15 UBEE8 ceAt - PEPEHEE amiti 28paWakh; kBgyconcanavalin A
(CY-CHCROME(tm) | abel, BD bioscience) , anti-CD8
stimplakiops| Tanabker | ivinmt eof) Thhdtepei - @pwkine, IL-2
anti body (PE |abel, BD bioscience), and the respective
(fnbeokeiloits 2)f, wBs- praeggicedind CD69- positive cel s

were measured with the flow cytonetry (Beckman

Coul tRig. 5 Fhgpw$ bvnwsheh€Désyl EB+Nkandt CR 69+ cells were
measurenent. In Fig. 6, the NK activity (% indicates
£ifecbédr BygotHpd)ciisythe trheutbufer hdpat contyophiorywédsich the
agai nst Yac-1, and E:T ratio indicates the val ue of
foleelinunabera ©fu sedcabsh bedsig.c5(yhibothtese satsdort tiee S-PT84

nunber of Yac-1 cells. As is clear fromFig. 6, the NK
RCtWHiEM ehet oo PEPAL He aldy 108 V(eS8 epB) ewtere added to the
medium. Fig. 5(c) is the result for Con A in which concanavalin
A was added to the medium. In Fig. 5, the directions of arrows
indicate increasing numbers of positive cells for each surface
antigen. As is clear from Fig. 5, the helper T cells and killer T
cells were activated by the S-PT84.

[Changes in hepatic lymphocytes after intraperitoneal
administration of S-PT84]

A suspension (solvent; saline solution) of heat-killed
S-PT84 cells (5001g/0.2mL/mouse) was administered
intraperitoneally to C57BL/6 mice (7 weeks of age, male). After
24 hours, liver was removed, and hepatic lymphocytes were
prepared by centrifugation. As a control, only the saline
solution was intraperitoneally administered. The NK activity of
the hepatic lymphocytes was measured by a PINK method. The

PINK method is a method for calculating the cytotoxic activity

of the mouse lymphocytes according to the following procedure.
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frommce to which the S-PT84 was intraperineally
adm ni stered was clearly higher than that of the

wW@owsned420 Fi g. 7 shows the results for CD4+, OBSHJP2a05H006585

CD69+ cells, in which Fig. 7(a) is the result for the

control, and Fig. 7(b) is the result with the

adm ni stration of S PT84. ther, in Fig. 7,the

di rections of arrows |nd|ca increasi ng nunbers of
positive cells for each surface antigen. As is clear
romFig. 7, the nu CD8+y,cel I.s, as _wel |

+tCD69+ cel | £aTgf a:ralryﬁ:%greasgt‘ﬁl Tt wadS therbﬁ?ged with
AuRGeios 5@%23&8%%2% Q34 PREChigERTE JlDhah Wsich is a
L ﬁf@ﬁ%&%ﬁ{/: regﬁ'r%sb%géq:%{;gﬂzm&{%e Then,
She MEEIEE AP S B104 CabhascaPid)iSesHeRn RAnY Wht Bropidium
for, a week (e |vaI ent of 2 ng/day) . As a control

wdigs PN, niveich t ks ng InpTRBrascinsermeakle gpucleic acid
week, blood was collected fromthe heart, and spl een

hirzdiegoilowrenee refe fyia. whb ec eicedt e lsr @mnm@lqﬂe@@adbwlth the
centrifugation, and the IL- 12 concentration in the
Bemuneytasmetag uresingi Bgot pen@deEsbdaimisg far urifjusad cells,
kit (BD Biosciences) . Fromthe spleen, splenocytes
aade doepaleedsbyimirg ndoy netjlmod d andllishe Rumbkerpf the other
the CD4+, CD8+, and CD3+ cells in the splenic
hypplidcyt esllser eweoeint abeled with the fluorescent-labeled
anti-CD4 antibody (CY-CHCROMETM Ilabel, BD bioscience),
anti-CD8 antibody (FITC label, Immunotech), and anti-CD69
antibody (PE label, BD bioscience), and the respective
proportions of CD4-, CD8-, and CDG69-positive cells were
measured with the flow cytometfy (Beckman Coulter).

Fig. 6 shows the result of NK activity measurement. In Fig.
6, the NK activity (%) indicates cellular cytotoxicity of the
mouse hepatic lymphocytes against Yac-1, and E:T ratio
indicates the value of the number of reacted hepatic
lymphocytes versus the number of Yac-1 cells. As is clear from
Fig. 6, the NK activity of the hepatic lymphocytes prepared
from mice to which the S-PT84 was intraperineally
administered was clearly higher than that of the control.

Fig. 7 shows the results for CD4+, CD8+, and CD69+ cells,
in which Fig. 7(a) is the result for the control, and Fig. 7(b) is

the result with the administration of S-PT84. Further, in Fig. 7,
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(nmeasurenment was made with the flow cytonetry, using
| abel ed anti bodi es of the respective cells) . Further,

wWo b@sNiS42€t i vity was nmeasured by the PINK net hBdr/JPR005/006585

measurenent of Th | /Th2 ratio was al so carried out

(2.5 mg/m of concanavalin A was allowed to act on 5

x 106 nouse spl enocytes for, 24 hours,: and the

concentrations of resultin C-4 and IFN-g in the
supernatant were neasured) . The Th | /Th2 ratio was

bt ai.nedhy divi.ding the. | EN-g concentration by, 11-4 I
B aeries G 01 DY SHE Ao HELaRe e HualhF Erenf positive
of sefum | L-_ 12 concentratijon. is clear fromFig.
GBI1§ MO HEEH TG of B EERF (A5 155, e Trom Fig. 7, the
S-PT84-orally adm nistered m was _si gni ficantl .
nRGHEFT { RANCIMAT GFLihe ZoreEd] &F b BESPPY* Taslle, solearly
_bel ow represents the result of measurenent of CD4+, .
igogea dbswase| therefores foapd theh thg axlmipdstration of
spl eni ¢ | ynphocyte T subset had a tendency to . .
SRF84sincrgapes Bhe pugnberspbvihe Heillesl tcelds in the liver,
nmeasurenent of NK activity. In Fig. 9, the NK
sacwelltas (the maindxreeof aetivexkililey Hicalbe nouse

spl enocytes against Yac- 1, and E: T ratio indicates

t he ja@hie/ Th2 he habdaceof regulating enceytisstyer sby oral
the nunber of Yac- 1 cells. As'is clear fromFig. 9,
ddweriiKs acd tiviri wfdb-PTH849pl enocytes prepared fromthe

mce to which S-PT84 was orally adm nistered was

si gnidixc@ALB ht gldeet (Anwickdis off e, candle) were allowed to

drink S-PT84 (dead cells)-containing water for a week
(equivalent of 2 mg/day). As a control group, six mice with no
S-PT84 were used. After one week, blood was collected(from the
heart, and spleen was removed. The serum was collected from
the blood by centrifugation, and the IL-12 concentration in the

serum was measured using the OptEIA mouse IL-12 ELISA kit

* (BD Biosciences). From the spleen, splenocytes were prepared

by ordinary method, and the number of the CD4+, CD8+, and
CD3+ «cells in the splenic Ilymphocytes were counted
(measurement was made with the flow cytometry, using labeled
antibodies of the respective cells). Further, the NK activity was
measured by the PINK method. A measurement of Thl/Th2
ratio was also carried out (2.5 pg/ml of concanavalin A was
allowed to act on 5 X 106 mouse splenocytes for 24 hours, and
the concentrations of resulting IL-4 and IFN-y in the

supernatant were measured). The Thl/Th2 ratio was obtained
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group (Cont) .Fig. 10 shows the result of neasurenent
of Th 1 /Th2 ratio. As is clear fromFig. 10, the

waplsnoags es prepared frommce to which the SPEISRRONFHBI6SSS

orally adm nistered had a considerably |arge
proportion of Th | cytokine as conpared with the
control group (Cont) . As dS%::]ri bed above, the Th

| -type cytokine was induced“i"n"mce to which the
S-PT84 was orally admnistered. As a result, the Th |

[ Th2 .bal ance. shi d to Th I _dom nant,..and the NK .

B BT s BN Y5 AnFear e tioh B HoR o RRgmshation.

/ Th2 | ance adj usti actiyjty.and i munostimlatin

act i vi%?lﬁ- oig F%’é;‘@-sPﬁ'gg. TFEP%C%@ B¢ AR Gt tHe sertum IL-12
wei ght of cycl ophosphani de-adm ni st_ereg mce] Twenty-

BRI Hiatdopz Mseikis dtlegge ITRaR el 18er 8, diRFdE@NGRIBtration of
t wo grou]g[?r of an al nost eﬁual aver.age weight, so as tq
sesvitde Hir 12 PTgy 4B6i nPsPESét gedly admumistengd mice was
non-adm ni stered group (control group). . The S-PT84
asdgnifiseatdy higher whanthadeaf ttgmzj cioakt 19l g pdedent) .

cell s)-containing water for 22 days (equival ent of 2

mg/ dafl)ableAfd ebe%ow'ay@ﬁrre@mnﬁse dtartestlt of measurement of
adm ni stration, 200 ng/ kg of cycl ophospham de (CY)

CiD g, ur@b Scthenmm HerGP&ut | celdsug A sal dsy| aliciary fagent Fig. 3, the
was i ntraperitoneally adm nistered to all

splenic lymphocyte T subset had a tendency to increase.

[Table 3]
Cell (x106

Control S-PT84 Ratio
cells)
Spleen 68.3x3.9 128.0+42.0 1.9
CD4+ 15.1+£0.7 36.2+11.2 2.4
CD8+ 4.6+0.4 . 9.7x11.2 2.1
CD3+ 27.6x1.6 61.0£19.8 2.2

Fig. 9 shows the result of measurement of NK activity. In
Fig. 9, the NK activity (%) indicates cytotoxicity of the mouse
splenocytes against Yac-1, and E:T ratio indicates the value of
the number of reacted splenocytes versus the number of Yac-1
cells. As is clear from Fig. 9, the NK activity of the splenocytes
prepared from the mice to which S-PT84 was orally
administered was significantly higher than that of the control .

group (Cont).
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i ndi vidual s. A weight of each individual was neasured
on the 1st, 2nd, 3rd, 5th, 8th, 12th, and 15th days

wo e@si1daeo CY admi ni stration. Fig. 11 shows chanpesJra005/006585

average body weight in the both groups. As is clear
fromFig. 11, a body weight |oss caused by the CY

adm ni strati on was suppres gl in the S-PT84

adm ni stered group, as coﬁ‘z ed with the control group
(Control) . [Effects on IL- 12 production in

el e
‘ggg{%% %%ﬁ ﬁﬁn#‘sﬁ g:l El?%nu?i:’ PT84 S Pardf‘g?,gllgg Tl{;‘gm mice to

and CY a tered p,(10 mc
whigh Ea%rﬁ?%t‘éf@e%%r o &alrm% 28 st reppsiderably
(10 mce and a PT84 adm ni stered and CY
la?cnﬁwogpé}caer&l@noeg “(SM gydexineTas epenpapgdswith the control
adm ni stered groups were allowed to drink S-PT84 (dead
ge0up) (CoRthi ni ng wat er for 12 days (equivalent of 2
ng/ day) After 7 days fromthe start of

adni nAQtdQSCbl'be@@}thRg thre dylel dpjtes pdekdaq-®es induced in

(antitunor chenot herapeutic drug, alkylating agent)

mdsei to maheeht Unedb PREW mas eradly mdhein@gtered. As a result,
adm ni stered groups. After 5 days fromthe CY
ueri Tihslt A BhR2orbakasospehdfied (ol Térk ; deahimant, and the NK
:g’lilxjfti’lc;ri]llcreased as a result. This proved the Thl/Th2 balance
adjusting activity and ifnmunostimulating activity -of the
S-PT84.

[Effects on change of the weight of
cyclophosphamide-administered mice]

Twenty BALB/c mice (7 weeks of age, male) were divided
into two groups of an almost equal average weight, so as to
provide an S-PT84 administered group and an S-PT84
non-administered group (control group). The S-PT84
administered group was allowed to drink S-PT84 (dead
cells)-containing water for 22 days (equivalent of 2 mg/day).
After 8 days from the start of administration, 200 mg/kg of
cyclophosphamide (CY) (antitumor chemotherapeutic drug,
alkylating agent) was intraperitoneally administered to all
individuals. A weight of each individual was measured on the

1st, 2nd, 3rd, 5th, 8th, 12th, and 15th days from the CY

administration.
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of heat-killed cells of S-PT84 (500m g/ 0.2m /nouse)
was intraperitoneally admnistered to the mce of all

w@e@apss4except for the untreated group. Six hoPCEHIRM0H06585

the adm nistration of S-PT84 dead cells, blood was

collected fromthe heart in all individuals, including

those in the untreated gro From t hecol | ect ed bl ood,

the serum was col | ected byLb%%ﬁt rifugation, and the IL-

12 concentration in the serumwas neasured with the

Opt EI A nouse JL- 12 ELISA kit (BD Pharm ngen) ... The
resul}_f@-aré §h8\;oﬁsiqh¢p§_esly_1 e?%gﬁll%%agfw)&lrgﬁxgl.n the both
12, the CY adm nistration.in_the S:PT84 .

SO RaNIAS sltSePl!?da@ri{?Qﬁnr i8rcdd t RebPdy Feight loss caused by
concentration in the serumby a consi derabhl e anmount. -

the t he Yot rednriadgatraHothe @afsrszﬁ%ﬁrﬁ%?ér edngrd(g’ff S-PT84
the reduction of IL- 12 concentratjon in the serum
adusadsbyrede VAN ASt CANPRIRS Hippr eBed control group
significantly, and the IL- 12 concentration in the

(Contwralhs al nost equal to that of the control group.
Fromthese results, it was proved that the S-PT84 has

the dffetysto supppess a weilghtl2 oss andpiredinetion in
reducti on caused by CY. In other words, the
d¢yeiopiss s phlaahidg-administeot dt ric8] PT84 was

confirmed. [Analysis of anti-allergy activities]

Thi r tBASIB/ BAhBce f7cevddkseeksagé, ageleymveyewdivided into 5
di vided into four groups: an untreated group (5 mce)
gréup8Mtrodn  untreated group (5 mice); an S-PT84

non-administered and CY non-administered group (10 mice); an
S-PT84 non-administered and CY administered group (10
mice); an S-PT84 administered and CY non-administered group
(10 mice); and an S-PT84 administered and CY administered
group (11 mice). The two S-PT84 administered groups were

allowed to drink S-PT84 (dead cells)-containing water for 12

" days (equivalent of 2 mg/day). After 7 days from the start of

administration, 200mg/kg of cyclophosphamide (CY) (antitumor
chemotherapeutic drug, alkylating agent) was intraperitoneally
administered to the CY administered groups. After 5 days from
the CY administration, a suspension (solvent; saline solution)
of heat-killed cells of S-PT84 (500ng/0.2ml/mouse) was
intraperitoneally administered to the mice of all groups except
for the untreated group. Six hours after the administration of
S-PT84 dead cells, blood was collected from the heart in all

individuals, including those in the untreated group. From the
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group (10 mce) ; an S-PT84 group (11 mce) ; and a
dexanet hasone adm ni stered group (10 mce) . The

W®20F815400 oup was al l owed to drink S PT84 (deallCT/JP2005/006585

cells)-containing water for 7 weeks (equival ent of 2
ng/ day) . To the Dex adm ni stered group, 0.5 ng/kg of
S-PT84 was forcibly admnistered for 7 weeks by oral
adm ni stration. The untreat group and control group
were allowed to drink tap water for 7weeks. Note that,

t X,s.a steroid drug wwth anti-allergenic apd ..
iofle TR Bifadotpoerattt Bas anliepd 3 Sty igation, and
ositive control drug. One ek and two weeks after .

e B PR CopearTallin adhifi SET G ORA%S Hezoped with the
contai ning 20 mg of oval bumn_(OVA) and 2 ng of :

GIRHR A Ryieoll o3 gL S Kk B o h o g 860

adm nistered to the mce of_ all groups except for the .

unt r ehhedresBlis ameofhovensit dhE- abidt M stisatlenr dpom Fig. 12,
week) to the 5th week, blood was collected every week

the oty admdnipheatioroninalthe ndi DT8dalnonaadministered group
OVA-specific 1 gE concentrati on was neasured. The

meduoednthe di- I/AgpecntiatiogEinotiternaratinohyi a copmsiderable
serumwas carried out according to the ELI SA nethod,

ariognd. @di thed Bt Elhtamdysia the BEPI84«iadiBRistered group,
Pharm ngen) in which OVA was coated i nstead of the

thpt tedog téorhi bHAML. - 1B i agnickea trhdton samptleef semunhecaused by
third week, total |IgE was neasured. The neasurenent of

tlot aC ¥ okdvweis ieat Atierh owta accwpgireg sed tdignificsitly, and the
nmet hod, using the
IL-12 concentration in the serum was almost equal to that of
the control group.

From these results, it was proved that the S-PT84 has the
ability to suppress a weight loss and immune reduction caused
by CY. In other words, the imrﬁunostimulating activity of the
S-PT84 was confirmed.

[Analysis of anti-allergy activities]

Thirty-six BALB/c mice (7 weeks of age, male) were
divided into four groups: an untreated group (5 mice); a control
group (10 mice); an S-PT84 group (11 mice); and a
dexamethasone administered group (10 mice). The S-PT84
group was allowed to drink S-PT84 (dead cells)-containing
water for 7 weeks (equivalent of 2 mg/day). To the Dex
administered group, 0.5 mg/kg of S-PT84 was forcibly

administered for 7 weeks by oral administration. The untreated

group and control group were allowed to drink tap water for 7
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Opt EI A mouse I gE ELISA kit. Fig. 13 shows changes in
OVA-specific I gE concentration on the 3rd week of the

wezpeniyent start. Fig. 14 shows the result ofPCT/JP2005/006585

measurenent on total |IgE concentration. As is clear
fromFig. 13, the S PT84 group significantly
suppressed the increase of A- speci fic I gE
concentration as corrpared'va h the control group
(control) . In the Dex group, the result was not

significantly different fromthe control group, thou .
WeAESs Nprestin bhfobemis Biderosy. drue hath abtigllergenic
clear fromFig.14, the S-PT84 grou nd Dex grou L.
a:,mgnamtéamﬁlﬁr%méfs@pﬁlmlsgs,eagﬂa tBes Uf%%? Bs a positive
concentration _as conpared with the control grou :
qanttelofyug.| O aaekdvgr tWooMeHes altes fhe 5?%1‘84 uptake
the S-PT84 had an anti-allergy activity. [Analysis of
aupdPessi agdmintsiraghons r eds- MHAGNSE | eoiHainddgct 2éh) ng of
Ni ne C57BL/ 6 mce (6 weeks of age, male) were divided

ol uhriee @PYdYs aotdaRk angoafl auumniavegnadeydeogide gel was
so as to provide a control group 51113 mce) , a stressed
igrieraparitoneally aiuhians BB mdineningics ef ahld groups except
stressed group (3 mce) . The S-PT84 adm ni stered

fgroth evagnareaved goodrp .nkFDWATEhd deadond administration (O
cells)-containing water for 7 days (equivalent of 2

weEkiayy theOBthhweelghbloddywak tbHeadridnestratwerk a total of

total of 6 mce in the

6 times from all individuals, and an OVA-specific IgE
concentration was measured. The measurement of OVA-specific
IgE concentration in the serum was carried out according to
the ELISA method, using a modified OptEIA mouse IgE ELISA
kit (BD Pharmingen) in which OVA was coated instead of the
capturing antibody. Using the blood sample from the third
week, total IgE was measured. The measurement of total IgE
was carried out according to the ELISA method, using the
OptEIA mouse IgE ELISA kit.

Fig. 13 shows changes in OVA-specific IgE concentration
on the 374 week of the experiment start. Fig. 14 shows the
result.of measurement on total IgE concentration. As is clear
from Fig. 13, the S-PT84 group significantly suppressed the
increase of OVA-specific IgE concentration as compared with
the control group (control). In the Dex group, the result was

not significantly different from the control group, though some

suppressing effect was observed. Further, as is clear from Fig.
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stressed group and the S-PT84 admi nistered and

stressed group were imrersed in water, placed in a 50
waorkoopolissed hyl ene tube whose tip had an air veneCT/aredos/006585

restricted for 24 hours. The control group was

deprived of food and water. From each animal, the

spl een was renoved, and sphgpic | ynphocytes were

prepared for the measurere of NK activity. Fig. 15

shows the result of neasurenent on NK activity. The

stresse roup showed a significant drop ..n NK

140t £QEt %-3’&% GEOPt R e BT IRy B i Eop fapppressed
.adm ni stered and stressed group nami ntai ned NK acti, vit
inerparabl el t toiaat I t%%%ﬂf?%tlog? 085, FomPar¢de Wwith the
activity level was significantlyhigher than that of

comdrel rgrasen (@osutgollrhi s proved that the S PT84 had

the activity of suppressing stress-induced i mrune

r eduét ikgcamp cleasdeeom thesrins sdiltputhat ifcas-Pi84 had an
bet ween dead cells and viable cells] The
amrhvmdstrgpubativigyacti viti es were conpared between

dead cells and viable cells of the lactic acid

bact §AinmlyBos ¢heupppessiog,efifbet |emt $tress-dndamed iinmune
that increased the nouse serumlIL- 12 concentration in
redspsyisa]to intraperitoneal adm nistration as shown in

Fig. 3 were used. Suspensions of 4 kinds of l|actic

aci d Njard eC 5 B DP82cnid¥5 6l Gre ERB8Codnd gbS8fale) were divided
(S-PT84)), both in the form of
into three groups of an almost equal average weight, so as to
provide a control group (3 mice), a stressed group (3 mice), and
an S-PT84 administered and stressed group (3 mice). The
S-PT84 administered group was allowed to drink S-PT84 (dead
cells)-containing water for 7 days (equivalent of 2 mg/day). On
the eighth day of the administrétion, a total of 6 mice in the
stressed group and the S-PT84 administered and stressed
group were immersed in water, placed in a 50 ml polyethylene
tube whose tip had an air vent, and restricted for 24 hours.
The control group was deprived of food and water. From each
animal, the spleen was removed, and splenic lymphocytes were
prepared for the measurement of NK activity.

Fig. 15 shows the result of measurement on NK activity.
The stressed group showed a significant drop in NK activity
compared with the control group. The S-PT84 administered and

stressed group maintained NK activity comparable to that of

the control group, i.e., the NK activity level was significantly
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heat-killed cells and viable cells, were prepared
(each weighing 500 ng (2 .5 x 108/ 0.2nL/nouse)) . The

wGEaBpenE2ONs were intraperitoneal  adm ni st er eRCT/@P2005/006585

BALB/c mce (7 weeks of age, male) . After 6 hours,
the cervical was dislocated and the bl ood was
collected fromthe heart. gs a control, a nouse to
whi ch the sane anount of § ?n‘e sol uti on was

adm ni stered instead of the lactic acid bacteria was

used. After e bl god was col |l ected, the,.gserum was

Rig %&ﬁéﬁaay%ﬁaﬁt PF1 HAGt PEESSER BTOUP) ddHSemrodgdbhat the

in the serumwas neasured with the OptElLA (BDQ .

PrafRnG&f therpe sy © %PQFSIW&E%QO&Sﬁﬁésl@d‘;&%efﬁnlmmune

the case of Fig. 3, the amount of serumlIL- 12 was -
€BON f or sanpl es to whi ch DS84C (S PT84)

wasadm ni stered. As is also clear fromFig, 16, _the

anDur{tDl(ffelreLanzllwaémmgHé@S?—lé?lutlﬁél%%nﬁpgbwttﬁ Wetsyeen dead

the viable cells of DS84C (S-PT84) were adm nistered

adldn 46 viebleapplled to which the dead cells were

adm ni stered. [Producing exanple 1: Tablet] An

S- PTSBheormanninys st baieyg  aatanitées wesepeotpeded between

according to the follow ng procedures. A m xture

deataceilsg aftd wiglolfe @edls exf phlevéaciied apoddbraaieria. For the

S- PT84, 232.0 g of lactose, and 1.3 g of magnesi um

&6 @iy atis owns thentheticnviaididabsiotglea pthnat inadrleetsedy the mouse

machi ne, so as to

serum IL-12 concentration in response to intraperitoneal

administration as shown in Fig. 3 were used.

Suspensions of 4 kinds of lactic acid bacteria (DB22C,
DS51C, DS2C and DS84C (S-PT84)), both in the form of
heat-killed cells and viable cells, were prepared (each weighing
500 npg (2.5X% 108/0.2mL/mouée)). The suspensions were
intraperitoneally administered to BALB/c mice (7 weeks of age,
male). After 6 hours, the cervical was dislocated and the blood
was collected from the heart. As a control, a mouse to which
the same amount of saline solution was administered instead
of the lactic acid bacteria was used.

After the blood was collected, the serum was collected by
centrifugation. The IL-12 concentration ‘in the serum was
measured with the OptEIA (BD Pharmingen). The results are
shown in Fig. 16.‘

As in the case of Fig. 3, the amount of serum IL-12 was

greatest for samples to which DS84C (S-PT84) was
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produce tablets each having a dianeter of 10 nmm and a
wei ght of 300 ng. [Producing exanple 2 : Yoghurt]

w@E2@F8ts4p@r nented mlk with a 21% solid m |k cPOpareesto0658s

was added to conmmercially available mlk, and the

m xture was allowed to stand for 3 days so as to
prepare yoghurt. The result] g yoghurt had a desirable
flavor. [Produci ng exanple Lactic acid bacteria
drinks] By using S— PT84 a Iact| c acid bacteria

CELSHINRAED MDA et DB PG BB S BRIR of 1112

had a desirabl e fI avor Tabl e 4] .The ,invention b
wagshigberi kg thiet Sﬁﬂmpﬁ%% Shr Bicht Hag Y’Ff’éD]e?aﬁ’u?ﬂ/\?a&f DS84C
be varied in many ways. Such variations are not

Se¥’T633%} (Té@lr%sa@rfﬂéﬂéitﬁﬁ@@ them {ae 96 r5a Ss@@p’@’ﬁ)lch the

of the invention, and all such nodifications as would
dradinslbasvese opdmikiistenefn the art are intended to
be included within the scope of the follow ng clains.
| NDUSPRIoAI @Ry leGaBnIplEYL A Tedpdsdsi ti on according to
the present invention, if ingested as food or drink,
or adimnBsPaSA- e heth icegrenter]icemabinds (takldtimwras produced
function to be activated and thereby suppresses
deshied irog tof themiodbo wingt poasedfretsher, by

A mixture containing 66.7 g of a dried pulverized powder
of S-PT84, 232.0 g of lactose, and 1.3 g of magnesium stearate
was punched with a single punch tableting machine, so as to
produce tablets each having a diameter of 10 mm and a weight
of 300 mg.

[Producing example 2: Yoghurt]

S-PT84 fermented milk with a 21% solid milk component

was added to commercially available milk, and the mixture was

- allowed to stand for 3 days so as to prepare yoghurt. The

resullting yoghurt had a desirable flavor.

[Producing example 3: Lactic acid bacteria drinks]

By using S-PT84, a lactic acid bacteria beverage was
prepared with the compositions shown in Table 4. The

resulting lactic acid bacteria beverage had a desirable flavor.
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adj usting the bal ance of imune function, adverse
ef fects of excess imune function on the body can be

waeppnessed. A conposition according to the prRPSEM2005/006585

invention can be inplenented as health food or

medi caments wi th i munor egul ating activities.
Therefore, the invention i S seful is-food industries
and pharnmaceutical industTies. CLAIMS: 1. A conposition
conprising lactic acid bacteria which belong to
Lactob%;ltll T pent osus, and whi ch have a weak

assi le éactivity or no assimlating activity for
gl ycerol. 2. The conposition as set forth in claiml,
wherein the lactic acid bacteria have | nmmnr egul ating

activities and/ or anti-all ergy activities, g ht
Composiitions as set forth in|claim?2. wher ePﬁr}EEh y weig

[actic acid bacteria are an|extracel |l ul ar

PEHTS4AC Chamicadedr ondldd nyithnain. 4. The conposition as
set forth in claim3, whereiln the lactic acid bacteria
FI% golidctibaciomhpsnpent osug S- PT84 strain ( FERM ABPE-76

16028y 5. The conposition|as set forth in any one of
Ehad el ghle utgBydupwher ei n |t he conposition has 13.31

Hmoregul-at TNy acti viti €S, 6. Ihe conmposition as set
poLdh in any one of clainms 1 through 4, wherein the 0.5

eorpoest+tion—thas—antt—=altergy acti vitTes.

Citric acid 0.08
Flavoring agent 1 0.15
Water 71.2
Total 100

The invention being thus described, it will be obvious that
the same way may be varied in many ways. Such variations

are not to be regarded as a departure from the spirit and scope

" of the invention, and all such modifications as would be

obvious to one skilled in the art are intended to ‘be included

within the scope of the following claims.

INDUSTRIAL APPLICABILITY

A composition according to the present invention, if
ingested as food or drink, or administered as medicaments,
enables the immune function to be activated and thereby
suppresses reduction of immune functions. Further, by

adjusting the balance of immune function, adverse effects of



7. The conposition as set forth in any one of clains 1

through 6, wherein the conposition contains lactic
wa@eidbssaeeri a as viable cells. 8. The conposi t PONIEH05/006585

set forth in any one of clainms 5 through 7, wherein

the conposition is food, a drink, or a

medi canent . SEQUENCE LI STI NG <110> Suntory Limted

<120> A Conposition Haviﬁg3@ﬂhnmwegulating Activities

<130> SU0503 <150> JP 2004- 159461 <151> 2004-05- 28

<160> 1 <170> PatentlIn Ver. 2 _ é <210> 1 <211> 1519

exress buamengfunctigpaen the Bedvosad bEopurpressed.

gacgaacgct ggcggcgtgc ctaat acat g caagt cgaac gaact ct ggt

at t gt temIBPSizte ngasceIdigst toathe Pfsﬁsfl&agl%ventlog can be

ggcgaact gg tgagtaacac gtgggaaacc_ 120 tgcccagaag ~ )
iuggb@}gmd:acc&@gaaheéééat gctand t acefcat BETEAMERG8c With
180 cgcatggtcc gagtttgaaa gatggcttcg gctatcactt | .
imgugamggegudagir%c@cﬁvé’zﬁ@ﬁ.tagcm@@regﬁhggggm@tlon is useful
cggctcacca tggcaatgat acgtagccga cctgagaggg 300
is food industries and pharmaceutical industries.
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t aat cggcca cattgggact gagacacggc ccaaactcct acgggaggca
gcagt aggga 360 atcttccaca atggacgaaa gtctgatgga

wQe@aggaegc gt gagt gaag aagggtttcg 420 gct cgt aaer/JP2005/006585

ctctgttgtt aaagaagaac atatctgaga gtaactgttc aggtattgac
480 ggtatttaac cagaaagcca cggctaacta cgtgccagca
gccgcggt aa tacgtaggtg 540 c§agcgttg tccggattta
ttgggcgt aa agcgagcgca ggc'g%t ttt taagtctgat 600
gt gaaagcct tcggctcaac cgaagaagtg cat cggaaac tgggaaactt

(gag: cagaa 660 gaggacagtg gaactccatg tgtagcggtg
bad %t ag atat at ggaa gaacaccagt 720 ggcgaaggcg

gctgtctggt ctgtaactga cgctgaggct cgaaagt at g, ggf agcaaac .
780 hgg tt%&ﬁkp%déb@@gt%ﬁnpééﬁk%cg@cﬁé’ac@g’t agac eria which

tgctaagtgt tggagggttt 840 ccgcccttca gtgctgcagce :

helaoyz attba hgéé@géédéu& m@g@w&si:gg@%bga‘élgl@%ohave a weak
gct gaaact ¢ aaaggaattg acgggggccc g_cacaagc;gg t ggagcat gt
appimilatingosotiyity Qmagr agsaguidating at%faggit}bgt)r glycerol.
gacat act at gcaaat ctaa gagattagac 1020 .gttcccttcg

gggacat gga tacaggtggt gcatggttgt cgtcagctcg tgtcgtgaga

1080 tgttgggtta agtcccgcaa cgagcgcaac ccttattatc

agt t gzcablee atbaagobiig ohl 4% geasictforyyt igagheimgcdg wherein the
gt gacaaacc ggaggaaggt ggggat gacg tcaaatcatc 1200

Rigtecatid bganetrygob dvacdmanphgoregedattggg agdividaesgand/or
agttgcgaac 1260 tcgcgagagt aagctaatct cttaaagcca

Ahei-eadiidgy aaAiviegy ctgcaactcg 1320 cctacatgaa
gt cggaat cg ctagtaatcg cggat cagca tgccgeggtg aatacgttcc

1380 cgggccttgt acacaccgcc cgtcacacca tgagagtttg
t aacacccaa agtcggtggg 1440 gtaacctttt aggaaccagc

Cgcm@.""gﬁﬁeggg‘?ﬁga@iﬁo@i 1 2P0 O F0rGhCghartaihd?) wherein the
aggt agccgt aggagaacc 1519
lactic acid bacteria are an extracellular

polysaccharide-producing strain.

4. The composition as set forth in claim 3, wherein the
lactic acid bacteria are a Lactobacillus pentosus S-PT84 strain

(FERM ABP-10028).

5. The composition as set forth in any one of claims 1
through 4, wherein the composition has immunoregulating

activities.

6. The composition as set forth in any one of claims 1
through 4, wherein the composition has anti-allergy activities.
7. The composition as set forth in any one of claims 1

through 6, wherein the composition contains lactic acid
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bacteria as viable cells.
8. The composition as set forth in any one of claims 5

through 7, wherein the composition is food, a drink, or a

medicament.



