-1- DESCRI PTI ON A COWPOSI TI ON HAVI NG | MMUNOREGULATI NG
ACTIVITIES COWRI SI NG LACTOBACI LLUS PENTOSUS 5

TECHNI CAL FI ELD The present invention relates to a
conmposition conprising Lactobacillus pentosus having
I mmunoregul ating activities. BACKGROUND ART 10 Lactic
acid bacteria are known to exhibit various beneficial
bi oactivities such as an intestine regulating activity
and i nmunostimul ating activity. Many of the Lactic
acid bacteria with such beneficial bioactivities are
separated from the intestinal .tract or fernmented
dairy products obtained from 15 ani mal sources. Sone

| actic acid bacteria fromplant sources are also
known to exhibit immunostinulating activities. An
exanpl e of lactic acid bEESERIATHANI ng

i mmunostinulating activities is found, for exanple, in
Patent Docunent 1, which discloses the Lactobacillus

pl ant,a = 1. I.nC

ot oo g By B et e FHESRLATRG M By e
" Suguki , - whi€dni s & 1R&Y LA@T‘(%AbmﬁUSfPENFr@ﬁQIﬁS onal

pi ckl es produced in Kyoto, and the Lactobacillus

pent osus DA74N strain separated from'' Shi bazuke,'

anot her ki nd of Kyoto pickles (see Non-Patent
DocUlaERN CHL PYELD2- [ Pat ent Docunent 1] Japanese
Lai d- Open Patent Publication No. 167972/ 1998

e present invention relates to a composition comprising

Lactobacillus penfosus having immunoregulating activities.

BACKGROUND ART

Lactic acid bacteria are known to exhibit various
beneficial bicactivities such as an intestine regulating activity
and Immunostimulating activity. Many of the Lactic acid
bacteria with such beneficial bicactivities 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 1.-137
strain. Other examples include the Lactobacillus brevis Labre
strain separated from “Suguki,” which i1s a particular kind of
traditional pickles produced in Kyoto, and the Lactobacillus
pentosus DATAN strain separated from “Shibazuke,” another

kind of Kyoto pickles {(see Non-Patent Documents 1, 2).
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(Tokukai hei 10-167972; published on June 23, 1998).

[ Non- Pat ent Docunent 1] 5 Screening of

i mrune- enhanci ng Probiotics: Study of

I mmune- enhanci ng effects of Lactobacilli strains by in
vitro stimulation human peri pheral bl ood nononucl ear
cells, Atsuko KISH , Aoi KOKUBO Kaoru AKATANI, Eriko
QUG TANA, Setsuya FUJITA, Tsunataro KI SH DA, Pasken
Journal 15. 10 21-26, 2002. [ Non-Patent Docunent 21
The 6th Intestinal Bacteria Conference (Chonai Saikin
Gakka-), My 30-31, 2002, Absfract, Kaoru AKATANI ,

At suko KISH, Eriko QUG TANA, Aoi KOKUBO, Setsuya
FUJI TA, [PatenTounati meat KIISHI DA. A wi de variety of
bacteria can be separated fromthe traditional Kyoto
pi ckl esJanndes¢ ligdbebpevidtentatubheapookNes 16714098
ot her bacterial strains, in addition to the Labre

st ridiof ik agheml @ Heb T hiambeb lrbPdtamd vact 2 %i €088 or

ot her ef| 1.al bloac ities. Anmong different
bacterlﬁﬁ Egeﬁg ﬁngPé&jfron1 t he pickl es,

LaCtOba%%hLH§n9|aQFaFMQhﬁﬂﬂeLEQBQBﬁP'h&yﬁnﬂﬁﬂto%%%dy of
are nost frequently separated. However, the effects”of

bactehi:ae -Senarahed off-om t fie niakh Q&may erdipt beehdn vitre
actively researched. In addition, since lactic acid
bact @riida Gepahatned pPeowmiee! 230 i ciibesn asle aor ¢'egﬁim al\kguko

contained in food, they are considered to hi_ghl

sarl&iten 491 | AGUSEBA yknow ngﬂ%@wsn@nlﬁmepﬁ%;ﬁw&

%rsésrﬁvgshléra %Eﬁﬁfl'ﬁsluarlla aar%tllglﬁgf[gA,baﬁas en 5%8%3 695.
21-26, 2002,

[Non-Patent Document 2]

The 6th Intestinal Bacteria Conference (Chonai Saikin
Gakkan, May 30-31, 2002, Abstract, Kaoru AKATANI, Atsuko
KISHI, Erike OUGITANA, Aoci 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 i1mmunostimulating 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

be highly safe even if ingested by living organisms. Therefore,
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pi ckl es, a useful conposition conprising such lactic
acid bacteria can be realized. The present invention
was nmade in view of the foregoing 5 problem and an
object of the invention is to provide food, drinks,

medi canents, or the like that are safe and contai ni ng

| actic acid bacteria, separated fromtraditional Kyoto
pi ckl es, having beneficial bioactivities. 10

DI SCLOSURE OF | NVENTI ON The inventors of the present
invention diligently worked to solve the foregoing
probl enms. In acconplishing the.invention, the

i nventors investigated i munoregul ating activities of

16 wkhndse BEnkfictdlCladCicdab@Ct er b ac capar 8 sk fte@Mfrom the
pi ckl es, and 15 conducted a detailed study of

i Munétegulatungudctpwindsesioof comptiebaci bhoub pentiosuasid
bacteri a anong the separated bacteria. It was found

as RPGlesi ¢2 % et T rfitor egul ating activities such as

i mmunost.i mul ating acti and anti-all ergy tivity .
wore ol hF BN e 2 Toshitt s et Poas forekoine
bac &fii&ag, 40 .hngesiad ?YHﬂﬁhﬁﬁkﬁtﬂﬁﬂ d&JQK%QQh;ibod
water or when a suspension of the Lact obaci |

pent:asus, hasdRhinde RS AdohailsierBdt tae amenraha. contalnlng
Specifically, a conposition according to the present

i nenticonc sbbprciter s, |saptar e teat ifdo natt atitmnaili Bho tvepanigles,
to_ 25 Lactobacillus pentosus and whi ch have a weak
asst#iirgth srpelacied Pie §° B¥itie- assinil ating activity for

gl ycerol. Preferably, the -4- lactic acid bacteria

have i mmunoregul ating activities

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 present
invention comprises lactic acid bacteria which belong to
Lactobacillus pentosus and which have a weak assimilating

activity or no assimilating activity for glycerol. Preferably, the
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and are an extracel lul ar pol ysacchari de-produci ng
strain. An exanple of preferable lactic acid bacteria
is a Lactobacillus pentosus S-PT84 strain (Deposit
Accession No. 5 FERM BP-10028). The Lactobacill us

pent osus S-PT84 strain was separated from " Shi bazuke"

by the inventors, and was found to possess strong

i mrunor egul ating activities. The Lactobacillus
pentosus S-PT84 strain is also called a DS84C strain.
The Lactobacillus pentosus S- PT84 strain

(Lactobacillus 10 pentosus SAM.2336) is deposited with
the Deposit Accession No. FERM BP- 10028 at the

I ntlachiat | eBal Rad@Rbidr ganiesm  Depaskd@ieyilhfinkhe activities
National Institute of Advanced Industrial Science and
Techmblaggyan Ak B8Ry cllodat edletacabSTidispkobdacCenttain. 6,
1-1, Hi ashl 1 - chone Tsukuba-shi, |Ibaraki-ken

305 85661 15 ayapkh; of herstyabhe Wé%“d‘ép(%ilql edaghenNmy s 2

G T S KU RE RN

LactoRREI b Uy (P%‘)t o0§Ys FRI8H. SRl E‘)en'%bsc&s”p@sf‘ité P train
according to the present invention “conprises t

| ackhe agh 4 hagt erdna aﬂmdlmﬁslldemm@omguiratdnngrs,zand was
activities. Further, a conposition according to the
prébemw-ihvenpﬁwﬂHCGprhgeénnhenbaetﬁhﬂamgdabéaﬁé¢$a'The
and_has antl-allergy act|V|t|es In addition,

conptr e e asrdPngs 'S Plite siFeident ?Iﬁ\?eﬁtaileﬁ fajy584C
COI'EQEI‘I Se 'lPﬁCtLacta%I d ac%}%?)ltoas a.'ssg ggl setrglsf! légfac;g})am]]us
rin

conpb8iti on®ig" usef il
med), &R E}E S Mave 896§ (9THBRE §ﬂHha&ritﬂgt}?er'e\6'ots {€Rcadio R No.

anti- allergy activities. -

FERM BP-10028 at the Internatlonal Patent Organism
Depositary in the National Institute of Advanced Industrial
Science and Technology (AIST) located at AIST Tsukuba Central
6, 1-1, Higashi 1 — chome Tsukuba-shi, Ibaraki-ken 305-8566,
Japan; the strain was deposited on May 25, 2004. 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 1s useful for food, drinks, and
medicaments having immunoregulating activities and/or

anti-allergy activities.
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For a fuller understanding of the nature and

advant ages of the invention, reference should be nade
to the ensuing detailed description taken in
conjunction with the acconpanying drawi ngs. 5 BRI EF
DESCRI PTI ON OF DRAW NGS Fig. 1 is a graph representing
the result of a macrophage |1L-12 induction test
conducted through in vitro stinmulation wusing 16 kinds
of lactic acid bacteria. 10 Fig. 2 is a graph
representing changes in serumlL-12 concentration in
response to intraperitoneal .agm nistration of S PT84.
Fig. 3 is a graph representing the results of

measur eFBAt  on pouse SAIWR | L- uhdeeonerRNhkabf Ghel Rature
response to 15 intraperitoneal adm nistration of 16

Ki ndsd ofd aagbies adi the bacterpa. rEigendeajhdhidobghmiadg, to
4(c) are flow cytonetric charts _representing cytokine
pr ddifcenonity detaideeibeyradicndegnpyp cgnprggtion with the
stinmulation,.in which Fig. 4(a) is the result using a

20 TP 2O HEE T8 VPR non- st i nul at ed spl enocyt es,

Fig. 4(b) is the result using a culture mediumfrom
heat-killed S-PT84 cells stinulated splenocytes, and

Fi BRICE)DESCRIBTI®SUDF DIRIAVEING Scul ture medi um from
concanavalin A stinul ated splenocytes. Fig. 5(a)

t hroughFHi.gl 15(x)srark fdrowseytiomethré ceshbr¢sa RHcrophage
representing effects of S-PT84 stinulation on CD4+

“Lanindepgon ceth sondmaipi chhiugh spa)vifrg ¢ higaulation

r esulflslitngufé riiqnds of lactic acid bacteria.

Fig. 2 is a graph representing changes in serum IL-12
concentration in response to intraperitoneal administration of
S5-PT84.

Fig. 3 is a graph representing the results of measurement
on mouse serum IL-12 concentration 1n 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 splenoceytes, 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

CD69+ cells, in which Fig. 5(a) is the result wusing
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-6- non-stimul ated spl enocytes, Fig. 5(b) is the
result using heat-killed S-PT84 cells stinulated
spl enocytes, and Fig. 5(c) is the result using
concanavalin A stinul ated splenocytes. Fig. 6 is a
graph representing the result of nmeasurenent 5 on NK
activity of hepatic |ynphocytes in response to
i ntraperitoneal adm nistration of S-PT84. Fig. 7(a)
and Fig. 7(b) are flow cytonetric charts representing
effects of S-PT84 intraperitoneal adm nistration on
CD4+, CD8+, and CD69+ cells .qgf .hepatic |ynphocytes, in
10 which Fig. 7(a) is the result for the control, and
Fi QhorY(sQ)m'L@aﬁefde spesiddytwé t h SFRI84 (adm nikst kat hlNusing
Fig. 8 is a graph representing the result of
medserrtekghtd SoRT8éramtld tittuleond eptlemedchesi pandi B tige) is
whi ch S—PT84 was orally admnistered. 15 Fig. 9 is a

gr e lf%smr Te e & ifg e aveli & Sd#mﬁ*é%\’sqﬁr enkerocvees -
splenlc @CtIVIHy gf ce tg h S— €4 was orallg ¢
admi ni st%e SH FTOPG FEPEESGRAPIF FRPrESEnt PAGRERR  TemEn
resyl t t |/ in.sp es
of érﬁ ce}ﬁtE 0 m?‘gﬁﬁmm}h%v\a/atgp %nﬁar}g&w;gsad%nm gﬁb&gﬁést to

Fi gin tildp d1Stch GilaphmieRELSEM 0105 -ETBAges in the wei ght
of mce to which S-PT84 was orally adm nistered, in

respons&ig.o 7eyclaphodphant e agrd nfloty at i trme g ctﬂwts
is a graph representlng the result of neasurenent
of xseranetiirg2etentets i P5R1i i peaTiten i éﬁrS"PTBTZPtmn

V\ason 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 S5-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 splenoccytes of mice to which S-PT84 was
orally administered.

Fig. 11 1s a graph representing changes in the weight of
mice to which S-PT84 was orally administered, in response to
cvclophosphamide administration.

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

orally administered, 1n response to <cyclophosphamide
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orally adm ni stered, in response to cycl ophospham de

7- admnistration. Fig. 13 is a graph representing
changes in OVA-specific |IgE concentration in mce to
which S-PT84 was orally admnistered. 5 Fig. 14 is a
graph representing the result of neasurenent of total

| gE concentration 3 weeks after OVA adm nistration in
mce to which S-PT84 was orally adm nistered. Fig. 15
is a graph representing NK activity reduction
suppressing effects in mce to which S-PT84 was orally
10 adm ni stered and which werg.pl aced under stress.

Fig. 16 is a graph representing the results of
nMeashenmemtat@dnserum | L- 12 concentration in response

to intraperitoneal adm nistration of 4 kinds of

| acti c Hed-d1Bact er gaaplf DB22€s e DE5ECe hBBRE; 1@an@ VA-specific
DS84C( S- PT84)t) either as 15 heat-killed cells or

vi dsle eep¢en irEgP VODE "R CARRYIMEGH oUT P | NveNTPONIY
The olI.O\{vi ng, W || descri be one enbodi nent of the

pr eSeft™ 5 ‘Fﬁf%]nti on. It is to be noted that the

I nvent I P{]gl §4 qgta %k%ﬁ%p&@se%n@%e@stﬁy otfhﬁeasurement
foll owi ng description. Lactic acid bacteria contal ned

I N & cAPAgEt ¢ e Aneatidhng widkd REtd ©VeNhdidivesdrhoidn in
bel ong to Lactobacillus pentosus and have a weak
assimid &t ivlgchc? iRF4Yy wors monlbssilmipastiemgdactivity for

gl ycerol. A conposition conprising such lactic acid
bact eri 81§-s 175 ifj ghlsy 2Bl G8BF & eading cfpagittiiibh reduction

Capsaubllpere%fsir?g)‘(hleﬂjeg]Lsngin mice to which S-PT84 was orally

administered and which were placed under stress.

Fig. 16 18 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(S5-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 i1s not limited in
any way by the following description.

Lactic acid bacteria contained 1n a composition according
to the present invention belong to Lactobacillus pentosus and
have a weak assimilating activity or no assimilating activity for
glycerol. A composition comprising such lactic acid bacteria is
highly valuable as a composition capable of exhibiting

beneficial bioactivities of the lactic acid bacteria. Among such
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beneficial bioactivities of the lactic acid bacteria.
Anong such -8- conpositions, a conposition having

i mrunoregul ating activities is preferable. As used
herein, the term "inmunoregulating activity" refers
to the function of activating a steady or dropped

i mmune function (inmunostinulating 5 activity), or the
function of suppressing an excess inmune function to

an appropriate |level (inmunosuppressing activity). In
addition to or instead of these activities, the term

is also used to refer to thegfunction of achieving an
opti mum bal ance between cellular imunity and hunor al

| Mmagth b ¥sitldh NoR- lelom f d N@iodxanphesingf | MunahLeGukahldign ¢
activities include: facilitation or suppression of
cytolineiepr odact iroeferadtle vat Aon efed| ynphreoyt esthe  term
enhancenent of NK (natural Kkiller) activity; S

i mprBVeRBAteBflathly aThy liyal ke, Lt dpprisgywititn of qothitens
reduct%o%; and anti - Iler%§_act'vi%g. 1? Furt her, itt.

i s br et abl ¥ tHAP At TR AL 2 THBHESE ey 1afine
a cQpesiti 0P ARCALGING d Ooft RS RRESERL: TAVEaNQD iB%iune
an extracel | ul ar pol ysacchari de-producing strain

( ER@)nc tildie to P40 R HNS p@iate Rt dl m v ned wikier Bk ilEPS e tivity).
varies greatly from genus to genus, species to

speloi @eddiand &t raai myitgadt phithesThec 2OtERS reodevesis also
capsul ar pol ysaccharides, which accunul ate on the
bacterd &0 sipfence Wedfyactdaniqlyasbicgyng 2dbre thyuphdisdpnce
in st ai ni ng. ., The EPS-prodycing strain is re. :
g R AT R R e b T L T S
adma%%ﬁgl&grﬁgﬂes %@erﬁﬁ%ltn'oqgéulating activities include:

facilitation or suppression of cytokine production; activation of
lymphocytes; enhancement of NK (natural killer) activity:
improvement of Thl/ThZ2 balance; suppression of immune
reduction; and anti-allergy activity.

Further, it 1is preferable that lactic acid bacteria
contalned 1n a composition according to the present invention
be an extracellular polysaccharide-producing strain (EPS). The
property or chemical structure of EPS varies greatly from
genus to genus, specles 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 EPS-producing strain is more hydrophilic than
strains that produce no EPS. This 1s advantageous in food
applications.

A representative example of lactic acid bacteria contained

in a composition according to the present invention 1s the
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25 A representative exanple of lactic acid bacteria
contained 1in a conposition according to the present
invention is the -9- Lactobacillus pentosus S-PT84
strain. This bacterial strain is deposited with the
Deposit Accession No. FERM BP-10028 at the

I nternational Patent Organism Depositary in the
National Institute of Advanced Industrial Science and
5 Technol ogy (AIST) | ocated at Al ST Tsukuba Central 6,
1-1, Hi gashi 1 - chonme Tsukuba-shi, |baraki-ken

305- 8566, Japan; the strain gvas deposited on May 25,
2004. The Lactobacillus pentosus S-PT84 strain

(hergimahtgrusi nply pehesd:2d t 0SaBT84 StPd84" Thw Hacherial
descri bed bel ow. 10 Based on the criteria noted bel ow,

t hestiraventsoréeofsitdre wphesdnt Dapesiti gwcsepamat Bd. adRM
selected 16 kinds of lactic acid bacteria from

baAlfke® qtatike nadevratiagebbadent f&rsastianm émﬂm%?ﬁd in

< nﬁg Yo fhpff G 6L T AT erD) JiBREHA! { Bsiatiose Wha
pI aﬂc%lb?ﬁ?t (&IS@‘;' gock%ﬁ%ﬁera'taAﬁéT(@sufzhﬁlé \@'necrglacé 140 ¢

(genus Lacftobacillus), (2) nore than one strain w'th

t heHEAaR®m i char aké Rl TEuEGbwashi, Sbpaski-@dn §8%-43wy, Japan;
proliferated desirably in a culture nedium and (4)

t hehhewetmridi gaisndepeoiteShihadake25 THO 016 Rheddaofebacillus
| actic acid bacteria were _conpared with 20 respect to

i nd%'fﬁ@rséSa@t EFBtly gt aimt eremﬁﬁeazs{rgp}w yefepyedy gto as
her, he resu wed that the Lactobacillus
pen?%gﬁé Ptef EFAR e%ﬁeqaed t he hi ghest

concent B@Jsle&i’nof?f tET M ek ]r?ote}&hﬁgldv!?‘t LRREJAREA! 10f the
adm ni stered to m ce.

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 distinet 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
5-PT84 strain vielded the highest concentration of serum IL-12
when intraperitoneally administered to mice.

Detailed studies of S-PT84 immunoregulating activities
led to the following findings.

(1) When processed in vifre in the splenocytes prepared
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Det ai |l ed studies of S-PT84 inmunoregul ating activities
25 led to the following findings. (1) Wen processed
invitro in the splenocytes prepared - 10 from nice,
the S-PT84 induced the production of [|FN

(interferon ,,) and TNF-u (tunor necrosis factor e) of
the Thl-type cytokine, and thereby increased the

nunber of CD4+CD69+cells and CD8+CD60+cel|ls. That is,
the S-PT84 5 functioned to activate the helper T

cells or killer T cells. (2) Wien intraperitoneally

adm nistered to mce, the SqRT84 enhanced the NK
activity of the hepatic |ynphocytes. In addition, the
S- BT84 | ngrieasediidhe pupbgyr of Ch8heelll shanthroduction of
CD8+CD69+cel | s, and thereby enhanced the cell ul ar

i R -ty (in L0 fé@)n Whern bIENT v Gdmioi steeresist facpres) dhehe
S-PT84 raised the concentratlon of serumlL- 12,

i nchehdEnet K takifser ofd  Bopebycogereamrr coise é‘é*lmée]F nof

the 5Rle67k o aNg, ! herc?b}ﬁDse'l?BEp eﬁﬁ.hlﬂKaﬁi‘%ts' Vigy é’fPT84

t he splenocy Ee.® NG Pesul ba ance

t hefu%'tﬁﬂ&%yl@%c%%@Q‘%hyﬂelggm’[”é‘@ﬁs 01‘5{1(1%} rl“‘/\bgﬁs
orally adm nistered to mice, the S-PT84 suppressed a

wei ght [Dssweadsad tbyp @diddaty ahd @nOftered to mice, the
cycl ophospham de, and suppressed i nmune response
redﬁ&ﬂﬁbhenbﬁycvﬁémeoNﬁl$WMHUMkﬁH@mehemaﬁglmhnéyxuheS-In
S- PT84 suppressed increase of oval bunin

(o ditipagi the Sé’é"%dnmaawe EbeI@‘Embé’\?eﬂf Widfteells and
Se”éb%'ﬁ:gxﬁ%éﬂﬁeg d(n‘?ére e g’a%'c'e 33 erl'lsfered tu%lty

mce Suppress fess-in UCG re UC 1 on
of NK a@)l W}{e}ﬁ 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
cvclophosphamide, 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 §-PT84
suppressed stress-induced reduction of NK activity.

From these findings, the S-PT84 was confirmed to be a

strain with immunoregulating activities.



From these findings, the S-PT84 was confirned to be a
strain with i munoregul ating activities. 25 - 11
Table 1 bel ow shows bacterial characteristics of the
S-PT84. [Table 1] Cell norphol ogy Bacillus Spore
Absent Gram staining Positive Mbility Absent End
spore Absent Catal ase reaction Negative Gowh at
15C Good No Gowth at 45C grom h Sugar assimlating
activity (Positive: +, Negative: -, Wakly positive:
w) D-arabinose L-arabinose + Ribose + D xylose +
L-xyl ose Gal actose + { ucosgq+

Table 1 below shows bacterial characteristics
the S-PT84.
[Table 1]

Cell morphology Bacillus
Spore Absent
Gram staining Positive
Mobility Absent
End spore Absent
Catalase reaction Negative
Growth at 15°C Good

No
Growth at 45°C

growth
Sugar assimilating activity

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

D-arabinose
L-arabinose +
Ribose +
D-xylose +
L-xylose
Galactose +
Glucose +
Fructose +

Mannose +

of
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Fructose + Mannose + - 12 Raffinose w Mannitol +

Sor

bitol + Cellobiose + Lactose + Mlibios e +

Trehal ose + dycerol w Xylitol + Lactobacillus
pentosus is generally known to have a strong
assimlating activity for glycerol. However, the
S-PT84 had a weak assimlating activity for glycerol,

as
di f

shown in Table 1. Thus, the S-PT84 was found to be
ferent fromany other known Lactobacillus

pentosus. After extracting DNA from S-PT84, a total of
about 500 bp in the entire. rggion of the 16Sr RNA gene

was—seguencedusing—the Meroseqg FulH—Gene—16S r DNA
Ki t pefRLkELed Biosystens). The 16SrRNAygene sequence
( SEQ 1B NO—1) was 1009% honoltogous 5 to the16Sr RNA
genalsse@dence of Lactobacillus pentosuys JCMI
(D19211). Fromthis, the S-PT84 was identified as
La¢Sedawil | us pen tos us. The S-PT84|+s nore
hydrophiTic than bacteria that produce no EPS, and
has Cegenptd al | y no adherence to a plastic

Lactose +

Mehbiose +

Trehalose +

Glycerol W

Xylitol +

Lactobacillus pentosus 1s generally known to have a strong
assimilating activity for glyvecerol. However, 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 165rRNA gene was sequenced using
the Microseq Full Gene 165 rDNA kit (Applied Biosystems). The
16 SrRNA 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 hydrophilic than bacteria that
produce no EPS, and has essentially no adherence to a plastic

surface. Further, the S-PT84 has essentially no agglomeration
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10 surface. Further, the S-PT84 has essentially no

aggl oneration - 13 - activity for yeasts. A

conmposition according to the present invention
conprises lactic acid bacteria which belong to

Lact obacillus pentosus and whi ch have a weak
assimlating activity or no 5 assimlating activity

for glycerol. A conposition according to the present
invention preferably has inmmunoregulating activities

or anti-allergy activities. It would be nore

advant ageous if the conpositign exhibits both

i mrunor egul ating activities and anti- allergy
actdatititeJor ¥0adsconpositi on according to the present
invention is advantageously usable in the form of

food, dAi nkempesitimedi eamentisghavd nghe Mmernoreadul atvemngion
activities and/ or antl-allerg activities. In other
wor s PiEs chifpessiadidnbeatr e "%Eﬁ}t albthy nigs égcéfbwﬂus

phar maceut i cal tion having 15 i. nor e

et OTerds SRa, SOPPERbIYEry PEOF et v TTage S LPP e
aC'QyQQELﬁﬂﬁg Yy e ﬁﬁngﬂk%?gl'ﬁ,@onﬁﬁﬂ@ﬂ%htBQQauhng to
either directly (viable or dead), or in the form of

an thrcl psbo&n Or 1aw@ﬁas$1ed peefdrabl¥ orh &xanpl@unraphBating
cells may be obtained froman inclusion of lactic

aciar tbacteer i arsuehtiasller£20 brcdivhtief. | dét i wontd d be more

bacteria. Dead cells nﬁ%ebe obt ai ned by subjecting
vi a&tﬂ‘@lttéugpguﬁo héht, i rr SQPHRIBHCNor 2 FPAE i n both

t reat nent, oy .exanp The Xiable ﬁells 0{ dead cells
1 munore tlng act1v1t1 s.a vities
may GrEBAE AP E EFLSREE" iM% BrodESEEd AEEI T E S That

is, a C@UDRﬁhﬁb&%uﬁPCQSQhﬁﬂngotBthQr%ﬁ%QEntnYﬁ%Hﬂﬂ%h is

advantageously wusable 1n the form of food, drinks, or
medicaments having immunoregulating activities and/or
anti-allergy activities. In other words, the composition can be
suitably used as a pharmaceutical composition having
immunoregulating activities and/ or anti-allergy activities.

The lactic acid bacteria may be contained 1n 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.

That 1s, a composition according to the present invention
includes at least one of: lactic acid bacteria; an inclusion of

lactic acid bacteria; and processed cells of lactic acid bacteria.
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25 includes at |east one of: lactic acid bacteria; an

inclusion of lactic acid bacteria; and processed

cells of lactic acid bacteria. - 14 Exanples of

| actic acid bacteria include viable cells, wet cells,

and dried cells. The lactic acid bacteria inclusion

may be a suspension of lactic acid bacteria, a culture

medium of lactic acid bacteria (including lactic acid

bacteria, 5 supernatant, and nmediumitself), a broth

of lactic acid bacteria (obtained by renoving a solid

component fromthe culture . ggdium), or fermented mlk

of lactic acid bacteria (lactic acid bacteria

beviex ag@lesousf Milakticyoghudt , efitackeribnthduaeessble cells,

cells of lactic acid bacteria may be, for exanple,

gr ouaid cedlsl sand Odoedshelds cdltes latfiquefided acédtis inclusion

(extract, etc.), concentrated cells, paste cells,

dr i By et |assv§b?la§/wd1r pEdagids |B§1dfbfe0etféwdrﬁl s lperq gedium
drun}dr di

d d
colils. T S¥Rta P U nt A oSS | BRI b acteria,

accQl e ng LRt BREAPLES BN ltlsQM?nL 'b%thsofsl%%{cag&% b LOMria
the fernented " Shibazuke,' and as 15 such

CON@EBShinie@N 150 N SViRG tah%o@chditﬁhpSfleflerfme ethe culture

fruits, vegetables, or cereals with S PT84 is al so

sui maBiemas oorfermentyed ymilit obflagtic ompdsh a¢ emiadbortii ngid

to the present invention. |t shaquld be noted that a
Mﬁfﬁ%&e&f@ﬁﬁs?’sﬁwr S lrgay e eh whf ectreballde @rp*rsased

|s separ ated, .from,f as 20 des ri bed above
S IRBR IS i S BResa PY mf 1E S DB o R

pr ec%‘%%theldny@lng i ﬁﬁugﬁeﬁsgaléseiﬂ'ggt ch' pk&nncentrated cells,

medi canents, or the . More specifically, the

conpostiet keMNs| Sd]fﬁé@f eélaéﬂ &puﬁﬁdhanacells freeze-dried cells,
vacuum-dried cells, drum-dried cells), or diluted cells. The
5-PT84 contained in a composition according to the present
invention 1s separated from the fermented “Shibazuke,” and as
such a composition comprising the product of fermented fruits,
vegetables, or cereals with S-PT84 1s also suitable as one
enbodyment of a composition according to the present
invention. It should be noted that a composition comprising
S-PT84 1s safe because S-PT84 i1s separated from food, as
described above.

It 1s preferable that a composition according to the
present invention be used as food, drinks, medicaments, or the
like. More specifically, the composition 1s preferably used as a
pharmaceutical composition having immunoregulating
activities. When used as food or drink, it is preferable that the

composition be provided as health food having
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phar maceuti cal conposition having inmunoregul ating 25
activities. Wen used as food or drink, it is
preferable that the conposition be provided as health
food having - 15 immunoregul ating activities.

Further, the conposition nay be conbined with
conventional sweeteners, acidifiers, vitamns, or

vari ous other conmponents to provide user-selective
products. For exanple, the conposition may be provi ded
inthe 5 formof a tablet, a capsule, a health drink,

a dairy product such as yoghyrt or lactic acid
bacteri a beverage, a flavor enhancer, processed food,
desisehiun @k gLt A Ot Yes . EXanaheghel, Nediccanihfosition
i nclude an i mmunosti nul ant and an anti-allergic drug.
Themegnpesidoinominraly wehpreparediond ismaetanpedi candriters,
as an active conponent in conbination with )
coni/&hmiiBhal T Aaxiqvusal ity comrorieptaded joyidhasergiadegive

dru preparati on. anpl es of such auxiliaries :
Bt tRn gy b T e o dRAT HoBFaTded ip the
| Uk&"o&«ﬁla_%tf’ aateﬁﬂ@g,r %nggpséle,s_gl Wi thz 'd?ﬂﬂ@ggnhail%r product
suspendi ng agent, and a coating agent. 15 The form of
dosageh i 8s Neéglp@rt icgullaetiy lakmd tegetelrt lexasake, 4 hfavor
nmedi canent may be in the formof a tablet, a capsule,

a grlande; raopewsdel foal.syesgprtacsyppdsitioryry.or an
injection. The adm nistration route of the nmedi canent

i s not Pareirlapapfymefisamenteiingdide Fpp BRENPES tigudpnt
adrr{jurp(jl stration, rectal 20 qglm ni st rat{ign, and

transi nt2si Hat YRS n St F at PEnCaPPOSAUaM ghi%e Pe prepared
[Exi%@pleﬁﬁ’]edicament as an active component 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 example, 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.
[Examples]
[Lactic acid bacteria strains used]
Four kinds of Lactobacillus plantarum and twelve kinds of

Lactobacillus pentosus were separated from “Shibazuke,” a kind

of traditional Kyoto pickles. These bacterial strains were



[Lactic acid bacteria strains used] Four kinds of
Lact obacil l us plantarum and twel ve ki nds of 25
Lact obaci | | us pentosus were separated from
" Shi bazuke,” a kind of traditional Kyoto pickles.
These bacterial strains were - 16 conpared with
respect to inducible activity of interleukin 12
(IL-12), in order to select strains with good
Thl -type i nmunostimnmul ating activity. For each strain
used, Table 2 lists nanes of strain and species, and
the presence or 5 absence of {EPS. Fromthe result of
conmparison for I1L-12 inducible activity, the activity
of LIVALr&traiioh ( SeRPP84) was fadadciwiebe patdiiw arlyof
strong. As such, subsequent experinments were
conauetledkom| y2f O S2PT8Y. ofdablte 2¢ldett stcehkbulath good
Strai n Speci es Pol ysacchari de (EPS) DW9N )
Lactiobd&Pp| e m e deydatingnggeivitict Sivacrprlisstrain used,
Pk o o S A B SR 02 ence on
Lactinhagid |44s gient@sys ¢n OB3AG 1kagk 0baGhlh U n  for IL-12
pent osus + DA74N Lactobacillus. pentosus -

inducible activity, the activity of DS84C strain (S-PT84) was

found to be particularly strong. As such, subsequent

experiments were conducted only for S-PT84.

[Table 2]
Extracellular
Strain Species Polysaccharide
(EPS)

DWG6ON Lactobacillus. pentosus
DWsalC Lactobacillus. pentosus +
DS84N Lactobacillus. pentosus
Dsg4c

Lactobacillus. pentosus +
(S-PT84)
DB30ON Lactobacillus., pentosus
DB30C Lactobacillus. pentosus +
DAT4N Lactobacillus. pentosus
DAT4C Lactobacillus. pentosus +
DS51IN Lactobacillus. pentosus
DS51C Lactobacillus. pentosus +
DB22N Lactobacillus. plantarum
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DA74C Lactobacillus. pentosus + DS51N Lactobacill us.

pe
La
pl

La
pl

in
th

ntosus - DS51C Lactobacillus. pentosus + DB22N
ctobacillus. plantarum - 17 DB22C Lactobacill us.
antarum + DS25N Lact obacill us. pentosus - DS25C
ctobacillus. pentosus + DS2N Lact obacill us.
antarum - DS2C Lactobacillus. plantarum+ [IL- 12
duction by in vitro stinulation] First, 4.05%

i ogl ycol ate was intraperitoneally admnistered to

BALB/ ¢ mce (7 weeks of age, nmale). After 4 days,

i ntraperitoneal macrophages. were collected with PBS, 5
angd—adjusted—to2x—166—~cetHst—rm—using RPM—redium
cont aimepgc 10% FBS.coThancy!l beawas | nocul ated on a
24-wett— ptate (0.5 m/ welt). Themn, [heat-kiftted celll s
(10 ggpsat) of |edehtolstcilhmn wertesadded to each wel |,

an
co

d, after 24 hour incubation, the |L-12
ncen?Pab¥on of lehebagpdinataries was| neasured. 10

S
su

nce the active formof IL-12 is P70 conbining two
buni ££2MN35 ankfgiabrcitifa- Bliidant#at i on of 11-12

(p
Op

70 asured. Far. the asurepent of |L-12, the
Ve ARt £ v St B TRER e

us
fr
va

sp

ed. The results are shown in Fig. 1. As is clear
omFig. 1, 15 the inducible activity of [L-12
ri ed pgreaglivdaveik Bpng ihe s Ghdiafmndf the sane

ecies or sane parental strain. Anbng

First, 4.05% thioglyvcolate 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 10% cells/ mL using 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 1s 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 1s clear from Fig. 1,
the inducible activity of IL-12 varied greatly even among the
strains of the same species or same parental strain. Among
these strains, the activity was particularly high in DWG69N,
S-PT84 (DS84C), and DS25C,

[IL-12 induction by in vivo stimulation]

A suspension (solvent: saline solution) of heat-killed cells
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these strains, the activity was particularly high in
DWON, S-PT84 (DS84C), and DS25C. [IL- 12 induction

by in vivo stinmulation] 20 A suspension (solvent;

saline solution) of heat-killed cells - 18 (500g/

0. 2nL/ nouse) of each strain was intraperitoneally

adm nistered to BALB/ ¢ mce (7 weeks of age, nmale).
After 6 hours, the cervical was dislocated and the

bl ood was collected fromthe heart. For the contro

m ce, the sanme 5 anount of saline solution was

adm ni stered. The bl ood was. jgol |l ected 6 hours after

the admi nistrati on because a prelimnary analysis

usi (30 09ePT84mhadn s eveal ed ofhat thehpeak Gapgentrati ofas
of serumIL- 12 occurs 6 hours after the

ad rinmi s e1atd romlbf adedidiceirkd toFBGLBZ . mAf ¢ dF wiwksblodade,
was 10 coIIected the serum was col | ected
ceriPudtsion. hanes.| they gervigal sy étﬁlaﬁa’fer?‘y fRE e hipod

was_neasyf e tElA e [L- 12 EL| SA kit
(Bd\r%ar %{eﬁqeé#)ftr gﬁr (GEU ts Fa?re bR con ro% 1ce,3th(?ASsame

'S gheahef bed Siutlbhe &&”Cﬁﬁl{rﬁ‘ék&%dOfTﬁQerod was
IL-12 was significantly high for 15 sanples to which

S- RIB(tD984E) , hPShIC afarid DB25CaweiigiaaAtibnSt Beeduse a
conpared with the control. Since the S-PT84 (DS84C)
had> tefien i gives b abone ertinat PoHT8 bl yd trieivsabtdr dhat whs peak
used in subsequent experinments. [Effects S PT84 on

| erp’mf@y‘tté%‘]mEO o %‘@h‘énv\él[‘elgeﬁﬁ\?é‘dsf r%nr#lBAEB/ ey céhe

(azcorngﬂl(r?ls ]t"atl n ofng A ce s 1g?n99.yt£f%er e pb]e %I‘ was

S13Y dihaf
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]

Spleens were removed from BALB/ ¢ mice (7 weeks of age,
male), and splenocytes were prepared according to ordinary
method. The splenoccytes were cultured for 24 hours in a
medium containing (1 pg/ ml) of heat-killed S-PT84 cells. As a
control, the splenocytes were cultured alone 1n a medium
(control). As another control, the splenocytes were also

cultured in a medium with the addition of concanavalin A (2.5
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nmet hod. The spl enocytes were cultured for 24 hours in
a nediumcontaining (1 gg/ m) of heat-killed S-PT84
cells. As a control, the splenocytes were cultured
alone in a nedium 25 (control). As another control,
the splenocytes were also cultured in a nediumwth
the addition of concanavalin A (2.5 - 19 gg/ nL) (Con
A). In order to determ ne the type of cytokine
produced by the stinmulus of the S-PT84 dead cells,

t he cytoki ne concentration in the supernatant of each
medi um was neasured using tRhg CBAKit (BD Pharm ngen).
The 5 spl enocytes were collected and | abeled with the

f 1 upg/astenionabel ad amddr €4 antidieeyif £Y- GHEROMEIM  of
| abel, BD bioscience), anti-CD8 anti body (FITC | abel,

| munteketh)prodarddahyi tIGD63 imntubody th#E {1l dBD cells,
b|0$C|ence) and the respectlve proportions of CD4-
cpghe &ﬁ@lfewegﬂogwwtr@féoem §hq o uire aheRk of expoli predium

the rom;c Bec r Fi 4 depicts
RN XL g i I AT { L R
reSHhEnB9§u%he Q%@Er0|cdﬂbM@HCh Lhe ”Eﬁﬂﬁﬂ&&ﬁs WRRD  the
alone, Fig. 4(b) is the result for S-PT84 in which the

S- AT84resdead laBlkisl warte cidedn tid otdfe (DEA HMR @M ™ Yabel,
4(c) is the result 15 for Con A in which concanavalin
A vidB htldeden oot hen fiedP8man tikg dys (EIBGrlapredmifingundtech),

the S-PT84 stimulus produced | FNy” (|nterfer n yo
andAThFe vt ¢Dfvorantéee dsi T debst” HY  Wnschenrte a%t the

observed..in the control . These okln e Th y
oy oRP oS v ke Py o O her PR S Th PR & By P s

speV%Ifé Gl dsYiréf xirﬁﬂuﬂﬁéjﬂ-gw & § RS GYt @ RESan m%lteﬂ

2-type cytokines such
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 1s clear from Fig. 4, the S-PT84 stimulus produced IFN-y
(interferon y) and TNF-¢ (tumor necrosis factor @), which were
not observed in the control. These cytokines were Thl-type
cvtokines. It was therefore believed that the S-PT84 specifically
induced Thl-type cyvtokines. The ThZ2-type cyvtokines such as
IL-4 or IL-5 were not produced at all. With the concanavalin A
stimulation, another type of Thl-type cyvtokine, IL-2
(interleukin 2), was produced.

Fig. 5 shows how the CD4+, CD8+, and CD69+ cells were
affected. Fig. 5(a) is the result for the control in which the

medium was used alone. Fig. 5(b) is the result for the S-PT8§4
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IL-4 or IL-5 were not produced at all. Wth the

concanavalin A stinulation, another type of Thl-type

cytokine, IL-2 (interleukin 2), was produced. Fig. 5

shows how t he CD4+, CD8+, and CD69+ cells were 25

affected. Fig. 5(a) is the result for the control in

whi ch the nediumwas used alone. Fig. 5(b) is the

result for the S PT84 - 20 in which the S-PT84 dead

cells (1 gg/ nmL) were added to the nedium Fig. 5(c)

is the result for Con Ain which concanavalin A was

added to the medium In Fig.op,.the directions of

arrows indicate increasing nunbers of positive 5 cells

f orineag¢hicqur flaces ants gedeads i s celikanlfpemifflgwede 4d&ed

hel per T cells and killer T cells were activated by

t hetoStRF8Mmedip@hanyes h) hepahecrésymphboyt@sn aft er which

|ntraper|toneal adm nistration of S-PT84] A

wa(l@ow s seldate 9ol e oydgFmhebn - ki | éd the

(f PT84 cel 500 [ 0.2nL/. mou se% was a n1n|s t

|nt LpePP P Eng |5F {"’8 EETBEFC 6HTERS (P ERE CHHy é’OS“"e

ma‘lc%)lls /H)I'eéac}g‘]' J‘HHEé, all'nh\égfl s 1se|gpé/sﬁrd'fr(§rﬂd E@@p%t' Ehe
| ynphocytes were prepared by centrifugation.

COMkd1pkr TOBENS tahel RaAlENE c SBI thrORMCWBRSIted by the S- PT84
intraperitoneally adm ni stered. The NK activity of 15

t he hepH@h@nkgmphncbeesﬂmaéynﬂdgww@dsbyﬂarPhNK%ﬂEﬂh@deal
The PINK nethod is a nﬁthod for calculating the
cyt%ﬂ%k?@t%%??%ﬁﬁfs 5@ 4lhe nmouse | ynphocytes according

to the foll own q% Fi.r st By target eﬁéatkuued

Yac-1 i § I"ab&1é t >¢ §t’cfah?adecyi%%aca? otyani
perghimgyat ec@ﬁﬁo) ’(5\6'@}&3]7 0. 8nf/ 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 i1ntraperitoneally administered. The NK activity of
the hepatic lvmphocytes was measured by a PINK method. The
PINK method 1s a method for calculating the cytotoxic activity
of the mouse lymphocytes according to the following procedure.
First, a target cell Yac-1 is labeled with
3,3 -dioctadecyloxacarbocyanine perchlorate (Dio), which is a
hydrophobic fluorescent dye for labeling a membrane. Then,
the nucleus of the dead cell 1s double stained with propidium
iodide (PI), which is a membrane-impermeable nucleic acid
binding fluorescent dye. The Yac-1 cells were detected with the
flow cytometry, using Dio simple staining for uninjured cells,
and double staining for injured cells. Further, the other

hepatic cells were labeled with the fluorescent-labeled
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20 hydrophobi c fluorescent dye for |abeling a

menbrane. Then, the nucleus of the dead cell is

doubl e stained with propidium iodide (Pl), which is a
menbr ane-i nper neabl e nucleic acid binding fluorescent
dye. The Yac-1 cells were detected with the flow
cytonetry, using Do sinple staining for uninjured
cells, 25 and double staining for injured cells.

Further, the other hepatic cells were |abeled with

the fluorescent-labeled - 21 anti-CD4 anti body

(CY- CHCROMETM | abel , BD bi oggience), anti-CD8

anti body (FITC | abel, Inmmunotech), and anti-CD69
antibedyDVE | abel , Blhtibesg¢i enceyry-anCkbalETes pacdli veD
proportions of CD4-, CD8-, and CD69-positive cells 5
werleoreasieeed anitt I R earftilowl ¢ Y GHEL Fap ol Bdokmanotech), and
Coulter). Fig. 6 shows the result of NK activity
neaSUiEnBAP. rhtiedy @F  hebalk dEPi vivopciopedndieag eshe

| Lul ar cyt ot oxi it vty i
ymSHBET Ve Bt att £ 0 Lig TR (T & 0 i i cems
t he,val Hﬁ%a%furtea%vﬁﬂ“mh n9ty E%ﬁ%y@%ﬁ(hﬁlr}%o&lt?rg

| ynphocytes versus the nunber of Yac-1 cells.
cl ear fHigMs Fi@ws Ghethe UKo NH e tiiGf nddae uRepatnitc In Fig.

| ynphocytes prepared frommnice to which the S PT84
wash.i nheapds | atavity (Cabnindiisttesed elladax| egpbyxihityhed the
than that of the control. Fig. 7 shows the results for
coavouepghergiir choonheeytes "aggnph Wicch Frgd Ad) yatio
the result fgor the control, and Fig. 7(k) is . the :
osaE it fhe G R <ITation termenTad) theehlr honptic

Fi Oyifphodites Al 8L TANRS, Aln 1y O oL NHICALE ANGS @8S:NEom

nunbers of positive cells for each surface antigen.

As Fig. cb eahef NN fdtgity, oft ABe hepatic lymphoeytes prepared
from mice to which the S-PT84 was intraperineally
administered was clearly higher than that of the control.

Fig. 7T 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, 1in Fig. 7,
the directions of arrows indicate increasing numbers of positive
cells for each surface antigen. As is clear from Fig. 7, the
number of CD8+ cells, as well as CD8+CD69+ cells, clearly
increased. It was therefore found that the administration of
S-PT84 increases the number of the killer T cells 1n the liver,
as well as the number of active killer T cells.

[Th1/ Th2 balance regulating activity by oral
administration of S-PT84]

Six BALB/ ¢ mice (7 weeks of age, male) were allowed to

drink S-PT84 (dead cells)-containing water for a week
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nunber of CD8+ cells, as well as CD8+CD69+ cell s,
clearly 20 increased. It was therefore found that the
adm ni stration of S-PT84 increases the nunber of the
killer T cells inthe liver, as well as the nunber of
active killer T cells. [Thl/ Th2 bal ance regul ati ng
activity by oral admnistration of S-PT84] 25 Six

BALB/ ¢ mice (7 weeks of age, nmale) were allowed to
drink S-PT84 (dead cells)- containing water for a week

- 22 (equivalent of 2 ng/ day). As a control group,

six mce wth no S-PT84 wergoused. After one week,

bl ood was collected fromthe heart, and spl een was
ren@yatkaldhe ee uaenasy).cakl ect ed &601ol hgrbhipodsy mice
centrifugation, and the IL-12 5 concentration in the
serwurthwas fred$ur edrasu syl t Afte Qo Areefroldeodl [wd P celleg§ted
kit (BD Biosciences). Fromthe spleen, _splenocytes
verfEopr efbsr die By ot @il naPIeatet Tidd, ram@vede Thanberurs was

thﬁ:pﬁ?%%t dCPr80+Ih %ﬂg %(é-dcﬁlgla_%ein@rig‘ll?%aéghenggd V‘%IhfahIL'l.?

| ynphocytes were counted ( surenment” was’ nade

E € b fl tPYEEN T BRI s MR A h ARG L8 ALY 1 padie$h Of 0L BBIA
respective cells). Further, the NK activity was

neasyoed Dy theE PISNK wrt HBD. Mo siRaswsemMEMtonof tHdl dpleen,
Th2 ratio was also carried out (2.5 gg/ m of
corrcdravaliay Avees arépwedl t bvacirdomasy x nigfodouserd the
spl enocytes for 24 hour and the concentrations of

restit ity ¢5 the £ R4g @R@w i 4 heDuperehist ant thwereplenic

A gy LD e I dINA Y2 WE S AR DB BY, Al Wik "Eh e

t he v reoncent ration by i 4 e8NCent Fat 'on.
flow cytometry, using labeled antibodies of the respective cells).
Further, the NK activity was measured by the PINK method. A
measurement of Th1/ Th2 ratio was also carried out (2.5 pg/ ml
of concanavalin A was allowed to act on 5 x 10% mouse
splenoecytes for 24 hours, and the concentrations of resulting
IL-4 and IFN-y in the supernatant were measured). The
Th1/ Th2 ratio was obtained by dividing the JIFN-v
concentration by Il-4 concentration.

Fig. 8 shows the result of measurement of serum IL-12
concentration. As 1s clear from Fig. 8, the concentration of
serum IL-12 in the S-PT84-orally administered mice was
significantly higher than that of the control group (Cont).

Table 3 below represents the result of measurement of

CD4+, CD8+, and CD3+ cells. As 1s clear from Fig. 3, the

splenic lyvmphoceyte T subset had a tendency to increase.
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g. 8 shows the result of neasurenent of serum|L-12
ncentration. As is clear fromFi g. 8, the
ncentration of 20 serumIL-12 in the S-PT84-orally
mnistered mce was significantly higher than that
the control group (Cont). Table 3 bel ow represents
e result of neasurenent of CD4+, CD8+, and CD3+
Ils. As is clear fromFig. 3, the splenic

nphocyte T subset had a tendency to increase. 25 -

- [Table 3] Cell (x106 Control S-PT84 Ratio cells)
| een 68.33.9 128.042.0 1.9,5CD4+ 15.10.7 36.211.2
4 CD8+ 4.60.4 9.711.2 2.1 CD3+ 27.61.6 61.019.8

2 Fig. 9 shows the result of neasurenent of NK
tivitr In Fig. 9, the NK activity (% indicates
t ot ox| Tkl Bf the nouse spl enocytes agai nst Yac-1,
d ETratio indicates the value of the nunber of
acted spl enocytes versus the nunber of Yac-1 cells.

As

sp
Wwa

i%}gtfgr JromFig. 9, the NK activity of the
| eno g prepa&edu0[0n1thesﬁ¥% 4to Whlchfi - PT84

S orngM admi ni ster'éd wals si‘gnificantly Dlg er than

+hAa ~An rnl Nr o I f Ant ) Ciny 0 re + h

t ha
re

cu UI SRR ARV |

i
sul tgakeheasy

Ul 1%L} UU (NLRALLY A y. SAOWS—thne

ereni+ 0t Thl /1dHh2+natd 0. 1.9

+
L
r

CD4+ 15.1+£0.7 36.2+11.2 2.4

CD8+ 4.6£0.4 9.79+11.2 2.1

CDa+ 27.6£1.6 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
splenoecytes against Yac-1, and E:T ratio indicates the value of
the number of reacted splenocytes versus the number of Yac-1
cells. As 1s 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).

Fig. 10 shows the result of measurement of Thl/ Th2 ratio.
As 1s clear from Fig. 10, the splenocytes prepared from mice to
which the S-PT84 was orally administered had a considerably
large proportion of Thl cytokine as compared with the control
group (Cont).

As described above, the Thl-type cytokine was induced in
mice to which the S-PT84 was orally administered. As a result,

the Th1l/Th2 balance shifted to Thl dominant, and the NK
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5 As is clear fromFi g. 10, the splenocytes prepared
frommce to which the S-PT84 was orally adm nistered
had a considerably |arge proportion of Thl cytokine

as conmpared with the control group (font). As

descri bed above, the Thl-type cytoki ne was induced in

10 mce to which the S-PT84 was orally adm ni stered.

As a result, the Thl/ Th2 bal ance shifted to Thl

dom nant, and the NK - 24 activity increased as a
result. This proved the Thl/ Th2 bal ance adj usting
activity and i mmunostinulatipg activity of the

S-PT84. [Effects on change of the weight of 5

CYy Cdapios phard dedadimiant sddced mimal Tweileyl BASB/ Th1/ Th2
mce (7 weeks of age, nmale) were divided into two

gr dupsnof ad)wd timst adqual awvdr agm uwighihulsongsatpvity of
provi de an S-PT84 admi ni stered group and an S-PT84
nonheadifi h &t ered group (control group). The S PT84 10
adm ni s ed group was allowed to drink, S-PT84 ead
el o) Bt B e of PP BFS 22 qas (GhE val BAEE 2 ©f

T0/c\ 380} hos i ARG 8 ANl TamAt RGeSt art of
adm'ni stration, 200 ng/ kg of cycl ophospham de (CY)

(antit umaten¢heBBLBeEapesd I((C @edlgs ofahky/| aldlan wagendiyvided
was intraperitoneally admnistered to all 15

i nding$ dived ssropweiofjn oflreadhenndl divdnake wasisitasir ed to
on the 1st, 2nd, 3rd, 5th, 8th, 12th, and 15th days

f r GHOMREe RN aditTPdt r atpuRistergd mrodmonandhanfesSiHis 4

averqoa 'ea rg{j is¥\eﬁrle%ht érr(])utphe E:%tnhcrol group). The S5-PT&84

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.

Fig. 11 shows changes in average body weight in the both
groups. As 1s clear from Fig. 11, a body weight loss caused by
the CY administration was suppressed in the S-PT84
administered group, as compared with the control group
(Control).

[Effects on IL-12 production in
cyclophosphamide-administered micel

BALB/ ¢ mice (7 weeks of age, male) were divided into 5

groups': an untreated group (5 mice); an S-PT84
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groups. As is clear fromFig. 11, a body weight |oss
caused by 20 the CY adm nistration was suppressed in
the S-PT84 adm ni stered group, as conpared with the
control group (Control). [Effects on IL- 12

production in cycl ophospham de-adm ni stered m ce] 25
BALB/ ¢ mce (7 weeks of age, male) were divided into

5 groups: an untreated group (5 mce); an S-PT84 -25-
non- adm ni stered and CY non- adm nistered group (10
mce); an S- PT84 non- adm nistered and CY adm ni st ered
group (10 mce); an S-PT84. gdm ni stered and CY non-

adm ni stered group (10 mce); and an S-PT84

adni ¢v Sideh ads 8@ dCY amdadnivi st enash -G i dek el @@Yup (10
The two S-PT84 adm nistered groups were allowed to

dr i mkee3- BT84 - P'H®&ch oelads) iniconiedi andCY wakrein it orrelli2group
days (equiyval ent of 2 ng/_day). After 7 days from the
st dif aticglinehi St FaBitoad migoifgrekgend Cycrophadphaiitgeed
(C ant i . umor. chenot her apeuf i rug,, al kyl ating
ey Poa st 0 PhisE apaP i obal 1 i diefe et rs s opY
admi st Rt ed OrQuRS- (1 A EELeP #RY¥St b0 ph8s CYaministered
adm ni stration, a suspension (solvent; saline

sol giou@nR) wafrehallbwkid lteddeRid 5-PIT83- RAB4d (H0DGéontaining
0.2ml/ nouse) was intraperitoneally admnistered to

t hewaiagefwf 18] flagy dapsieneepoffhmehéapht ABat 6d dgwweufrom

Six_ 15 hours after the adm nistration of S-PT84 dead
celthe sEppoPinas mipds iTeéioay ROGw ehies helravelepapgphamide

o AP D15 O FRLRY 54D v
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
(500ug/ 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 collected blood, the serum was
collected by centrifugation, and the IL-12 concentration in the
serum was measured with the OptEIA mouse IL-12 ELISA kit
(BD Pharmingen).

The results are shown 1n Fig. 12. As 1s clear from Fig. 12,
the CY administration in the S-PT84 non-administered group
reduced the IL-12 concentration in the serum by a considerable
amount. On the other hand, in the S-PT84 administered group,
the reduction of IL-12 concentration in the serum caused by

the CY administration was suppressed significantly, and the
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coll ected by centrifugation, and the IL-12
concentration in the serumwas neasured with the

Opt El A nouse 1L-12 ELISA kit 20 (BD Pharm ngen). The
results are showmn in Fig. 12. As is clear fromFig.

12, the CY adm nistration in the S-PT84 non-

adm ni stered group reduced the IL- 12 concentration

in the serumby a considerable anobunt. On the other
hand, in the S-PT84 adm nistered group, 25 the
reduction of 1L-12 concentration in the serum caused

by the CY adm nistration waggsuppressed

significantly, and the -26- IL-12 concentration in the
Serum pas oalaastat@snialint @het hat @buthewgoNiNRbs Or@ml to
Fromthese results, it was proved that the S PT84 has

t heth aalbid] thteyc ¢ otroligpress a wei ght | oss and irmune
reducti on caused 5 by CY. In ot her words, th

i munost ol Htasfgr et tywas nwae éhFa?s@emésPTM has the
conf| Anal sis of. anti - aIIe activitie
ThEITE e BAPBIRR frCuep) 1haSias Phadihe ey i, grused
di i dedy i pf o tfh%‘x”wgwyp%he %%M%Mo%@ilﬁgl&ﬁﬁgpa&t%l@} CH) the
a control 10 group (10 mce); an S-PT84 group (

mM C®)ETENE a3 dexfarmehasone admi ni stered group (10

mce). The S-PT84 group was allowed to drink S-PT84
(dead ckMslysconf aini- m@lera\ntaertl‘fﬁt;pw weeks (equi val ent
of 2 ng/_day). Taq the Dex ni stered group, 0.5

kg of SThrgd sigs BoLR{ o1 ynits g]am“fﬁeé‘tser d ¥e6r m%éékgfere

con ro#ecgrl%uop %{atl€$om;ge%%r}t8; ig{%%gvsgtj'grm?r} gontrol
group (10 mice); an S-PT84 group (11 mice); and a
dexamethasone administered group (10 mice). The S-PT8§4
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
weeks. Note that, the Dex is a steroid drug with anti-allergenic
and anti-inflammatory activities, and was used as a positive
control drug. One week and two weeks after the S-PT84 uptake
or Dex administration, a mixture containing 20 pg of
ovalbumin (OVA) and 2 mg of aluminum hydroxide gel was
intraperitoneally administered to the mice of all groups except
for the untreated group. From the second administration (0
week) to the 5th week, blood was collected every week a total of
6 times from all individuals, and an OVA-specific IgE

concentration was measured. The measurement of OVA-specific



10

15

20

25

weeks. Note that, the Dex is a steroid drug wth
anti-allergenic and anti-inflanmtory activities, and
was used as a positive control drug. One week and two
weeks after the S-PT84 uptake 20 or Dex

adm ni stration, a m xture containing 20 gg of

oval bumn (OVA) and 2 ng of al um num hydroxi de gel was
intraperitoneally adm nistered to the mce of al
groups except for the untreated group. Fromthe
second admnistration (0 week) to the 5th week, bl ood
was collected every week a tgtal of 25 6 times from
all individuals, and an OVA-specific IgE

congent cahic eRtMASo MEaaUr €le The seRasir eRBRt ofarried  out
OVA-specific - 27 |1gE concentration in the serum was
cargdceddoug to abedt iy ntahtole Hih8/a med hidard UgithgA anouse
nodi fi ed tElA ?Duse | gE ELI SA kit (BD Phar m ngen)

i n Wi dhl s (B Hatldtrrm Hstead d inf “eh cé)p%r Wﬁ@ coated

necR TR o A i SR e ORLkr SEd Sgpople from

t Ott%l ltggdvmef(arﬂ’oltgﬁ I%Et waECR qlsﬂge&o Tthhee nﬁjrals%ement of
nethod usi ng A nouse IgE ELISA kit. Fig. 13

shmapk@@e@s barﬁ)dA-&pteabé¢m1thocammnsatm@rﬁho@,nusing
the 3rd week of the experinent start. Fig. 14 shows

t hethelQptBslimowfe deladulklenfehit.on total | gE
concentration. As is clear fromFig. 13, the S-PT84

group sfihi tPcamyy %mjweésgedwﬁequ%@?e%%caflcentratmn

OVA- speci fi.¢ | concentration as conpar t he
contt ol %lgroup %E%n P% f TR xggﬁou€¥§ e ?%%ﬁftthe

Was;. s 1Pt Sf' &@bghgéﬁbhy (q{ftfo@c-rllengf(f&{Péﬂgaﬁgﬂt ers! is clear
group, though sone 15 suppressing effect was observed.
Furttber Figs 15 ¢theas-Prom fiogp 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.
14, the S-PT84 group and Dex group significantly suppressed
increase of total IgE concentration as compared with the
control group (control).
It became clear from these results that the S-PT84 had an
anti-allergy activity.
[Analysis of suppressing effect on stress-induced immune
reduction]
Nine C57BL/6 mice (6 weeks of age, male) were divided
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
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14, the S-PT84 group and Dex group significantly
suppressed increase of total |IgE concentration as
conpared with the control group (control). It becane
clear fromthese results that the S-PT84 had an 20
anti- allergy activity. [Analysis of suppressing

ef fect on stress-induced i mune reduction] Nine

C57BL/ 6 mce (6 weeks of age, nale) were divided

into three groups of an al nost equal average wei ght,

so as to 25 provide a control group (3 mce), a
stressed group (3 mce), andogn S-PT84 adm nistered

and stressed group (3 mce). The -28- S-PT84

adns 1R er edm3h 0LPpr @S gad b wed tvoa draillkvear BT &trin kdea@rs 4
cells)- containing water for 7 days (equival ent of 2
g/ (dday) .celis) tdver teimgintzh Wagerofforhd adaysi §¢quivabmt aof 2
total of 6 mce in the stressed group and the S PT84
adrirAl 4pE} cdnathe sighthedegdofthep deitisitafitred fafal of 6

water, plaged in a 50 m pol yethyl.e ube whose tip
potmsce Bn GG sofe B8l p PR I s°PEg b 3 iIRRE L 8d Pana

CONth0k s G QUB ASyARPL e Qfa fipod 20 YWAL&Ld inF'P™B0 ml
each animal, the spleen was renoved, and splenic

| ynphieeyit @s nvwera phepaked) fioad tdie aieasdt eAratrBiiriked for
activity. 10 Fig. 15 shows the result of neasurenent

on NK lectisvi Tlhye cofiteoktgrespewagr deprishdweld faod and water.
sig@nificant drop in NK activity conpared with the _
contyoen §rshp.amHerls Bres shbifithi ¥eer eaied: spngssarfenie

o N TR LSBT WA 4 SRR Ml v

signifi P‘@é’]t hy shows the result of measurement on NK activity.
The stressed group showed a significant drop 1n NK activity
compared with the control group. The S-PT84 administered and
stressed group maintained NK activity comparable to that of
the control group, i1.e., the NK activity level was significantly
higher than that of the stressed group. This proved that the
S-PT84 had the activity of suppressing stress-induced immune
reduction.

[Difference in immunostimulating activity between dead
cells and viable cells]

The immunostimulating activities were compared between
dead cells and wviable cells of the lactic acid bacteria. For the
comparison, the lactic acid bacteria that increased the mouse
serum IL-12 concentration 1n response to 1ntraperitoneal
administration as shown i1n Fig. 3 were used.

Suspensions of 4 kinds of lactic acid bacteria (DB22C,

DS51C, DS2C and DS84C (S-PT84)), both in the form of
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15 higher than that of the stressed group. This proved
that the S-PT84 had the activity of suppressing
stress-induced i mune reduction. [Difference in

i mrunostinul ating activity between dead cells and
viabl e cells] 20 The inmunostinulating activities were
conpared between dead cells and viable cells of the

| actic acid bacteria. For the conparison, the lactic
acid bacteria that increased the nmouse seruml|L-12
concentration in response to intraperitonea

adm ni stration as shown in Fibg.. 3 were used. 25
Suspensi ons of 4 kinds of lactic acid bacteria (DB22C,
DSHG - PR and1DSSALE (5bPd84) ) c Bt h wtet R eb@k 88 Of(each
29 heat-killed cells and viable cells, were prepared
(eaehishiei ghiOAg 1BO0(2gFx QQ85&15$Lf@uﬂn$$)nﬁmweﬁWSpEMElons
suspensions were intraperitoneally administered to
BADB?reclqﬁreéewom%ll&s minggeereggloe}. Iﬁf tepige Houy aeks of

t he cervi | ocat and the 5

ot o) SRERY heiE Re®aingl Bed QRlafRRq gna che
V\’hllg:liaohh%a§ag§llmun?ro% ﬁ'ﬁal Ihré%rgol{%gtbo&ly\@'%l a mouse to
adm ni stered 1nstead of the lactic acid bacteria was

usedhioN tidke &Rgdl006u MBS fCoOhliaet eslutide Sk UMl MASistered
collected by centrifugation. The IL-12 concentration

i n inlgee sk drrhedgc titOaqrdasae tedi avivtals whed .Opt EI A (BD
Phar m ngen) . The results are shown in Fig. 16

t he casgf hegbland pens gabantedof thee p e L wes %&éected by

gre cen %ffuf;ggglosa &S ﬁolwlc%gcg%?ra%léns_ 5;]'8%1])' Q8rum was
measured with the OptEIA (BD Pharmingen). The results are
shown i1n 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
administered. As 1s also clear from Fig. 16, the amount of IL-12
was higher for the samples to which the viable cells of DS84C
(8- PT84) were administered than for the samples to which the
dead cells were administered.

[Producing example 1: Tablet]

An S-PT84-containing medicament (tablet) was produced
according to the following procedures.

A mixture containing 66.7 g of a dried pulverized powder
of 5-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: Yoghurtl



adm nistered. As is also clear fromFig. 16, the

anount of IL- 12 15 was higher for the sanples to

which the viable cells of DS84C (S PT84) were

adm ni stered than for the sanples to which the dead
cells were adm ni stered. [Producing exanple 1: Tablet]
An S- PT84-contai ning nedi canent (tablet) was produced
20 according to the followi ng procedures. A m xture
containing 66.7 g of a dried pulverized powder of

S- PT84, 232.0 g of lactose, and 1.3 g of magnesi um
stearate was punched with aggingle punch tableting
machi ne, so as to produce tablets each having a

di anet es- P18 1 0rarm @n@da mvek ght  wBhof a30@ 19g. solid milk
[ Produci ng exanple 2: Yoghurt] -30- S-PT84 fernented

m |domapbbhert 24494 sdlded M Ick nmorpondivt anvadabbdedlkoand the
commercially available mlk, and the m xture was

al 1'8WEid reo "ersarfdlorord stogdpandofar ¢ olpyepHt 2 igghaep are
The resul ti 0 rt had a desirahle flavor. 5
protiiel iy B9t (ot P B8 G BaSvab R Mo Rics) ey

usi ng StT¥cifle | AGHL G128 BabACTLLNA RQUETAGE AT
prepared with tﬁe conpositions shown 1 n Table 4. The
resul ti Bg hachicsarigspagt Bidia hevar dgetdidd Bdeverage was
desirable flavor. [Table 4] Conpositions Parts by

wei g ar8d PTeuhf ethreent e piwisktcoms t sh230% soh i dlakilek 4. The

conponent 14.76

resulting lactic acid bacteria beverage had a desirable flavor.

[Table 4]

Composgitions Parts by weight
S5-PT&84 fermented milk with

21% solid milk component 14.76
Fructose glucose syrup 13.31
Pectin 0.5
Citric acid 0.08
Flavoring agent 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
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Fruct ose glucose syrup 13.31 Pectin 0.5 CGitric acid
0.08 Flavoring agent 0.15 Water 71.2 Total 100 The
i nvention being thus described, it will be obvious
that the sane 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
nodi fications as would be obvious to one skilled in
the art are intended to be included - 31 wthin the
scope of the follow ng clains. |NDUSTRI AL

APPLI CABI LI TY A conposition. ggcording to the present
invention, if ingested as food or drink, or

admi-nihsk ergdk ascopdi canenhs, enmabbesnkheaimmune
function to be activated and thereby suppresses
reduction of immune functions. Further, by 5 adjusting
t he bal ance of imune function, adverse effects of

exddIUPARIAL ARRERG HRIAY he body can be suppressed

A conpo ition ace ordln the present invention .
oot R b0 heatiH A b8a Br Rearehent s wienon. 1

' mm%%&gylaast 'f@gdagf | Viihi€S0y TJlﬁ{lﬁflgE@pedt hg LVERLLAM ts,
is useful 10 is food industries and pharmaceuti ca

I ndusdliceSthe B3@Amu b ArMRition to be activated and thereby

suppresses reduction of immune functions. Further, by

adjusting the balance of immune function, adverse effects of
excess immune function on the body can be suppressed.

A composition according to the present invention can he

implemented as health food or medicaments with

immunoregulating activities. Therefore, the invention is useful

is food industries and pharmaceutical industries.
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1. A conposition conprising lactic acid bacteria which
bel ong to Lactobacillus pentosus, and which have a
weak assimlating activity or no assimlating
activity for glycerol, 5 and wherein the lactic acid
bacteria are a Lactobacillus pentosus S PT84 strain
(Deposit Accession No. FERM BP- 10028). 2. The
conposition as set forth in claiml1l, wherein the 10
| actic acid bacteria have i mmunoregul ating activities
and/ or anti- allergy activities. 3. The conposition
as set forth in claim2, whegein the lactic acid
bacteria are an extracellular 15
pol ysapaBari de- produci ng strain. 4. The conposition as
set forth in claim1, wherein the conposition has
i mmunorlegdl gbimmgp stiviny icoineistis PO SacTite acotpbsé tarom wbich
set forth in claiml1l, wherein the conposition has
anthelaprertgy lgcteRadilas. rentanes.c osbsrhioh aévgeta weak
forth. |n1q]a|n1%; Qhereln the. 03|t|9 cont a L
| acti*¢™at 4 hate¥ith 85 VP ab se“”?:le“f‘ 198 3glivitys ‘”7 gﬁ‘ﬁe”
COI’TQ{)&I whqﬂ'eﬁ? %ﬁg le&ft’lQ Iagl(fl %Iam:e%lavwlﬁléelgl Lgp%bacﬂ]us
conposition is food, a drink, or a nmedi canent.

pentosus S-PT84 strain (Dep051t Accession No. FERM

BP-10028).

2. The composition as set forth in claim 1, wherein the
lactic acid bacteria have immunoregulating activities and/ or

anti-allergy activities.

3. The composition as set forth in claim 2, wherein the
lactice acid bacteria are an extracellular

polysaccharide-producing strain.

4. The composition as set forth in claim 1, wherein the

composition has immunoregulating activities.

5. The composition as set forth in claim 1, wherein the

composition has anti-allergy activities.

6. The composition as set forth in claim 1, wherein the

composition contains lactic acid bacteria as viable cells.
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7. The composition as set forth in claim 4, wherein

the composition is food, a drink, or a medicament.



