COMPOSITION FOR PREVENTING INFLAMMATIONS [Technical Field] [0001] The present
invention relates to a probiotic(s) and a novel strain that exhibit an inflammation-inhibiting effect in the
intestines by activating the aryl hydrocarbon receptor (AhR), a composition for oral ingestion
containing the probiotic(s) and the strain, and a method for screening the probiotic(s) and the strain.
[Background Art] [0002] conmothe oeyeorPeriaf Nagdey INredisineg thenkscovery and application
of an antibiotic(s) have been important. However, in recent years, problems with side effects of
antibiotics and the emergence of multi-drug-resistant microbes due to mutation have been much
discussed. The idea of a 'probiotic(s)' as opposed to an 'antibiotic(s)' has recently been widely
recognizgrkomisiealetield) probiotic(s) means 'a useful microorganism that improves the bacterial flora in
the gastrointestinal tract and can bring a beneficial effect to a host, and a growth-promoting substance
therefor' [@@@lihe idea has been born of such a probiotic(s) being used so as to act on the flora
(bacterial flora) in the gastrointestinal tract (intraoral or enteric) and preventing or improving a disease
while making theTter piesalthiend0@08]elatesTtre aanyldwaticishrvath seoeptdrs{rEiRYNst aektahiscaiption
factor belonging to the bHLH-PAS family, appears to be expressed in most cells and tissue, and is
known tordetivenatichneiniabitiod peldecbivane ustestines by ligetivatiading.ahd dYidacdriontiecaplRl a
compound such as a dioxin or a polychlorinated biphenyl is known, but an endogenous ligand for the
receptor (AhRkrdWwATIoTEWN for Pk MERSHPA SREIMNEhibA ipiehiRidteluattdhkelighain.ichthaive, and
is present within cytoplasm being associated with a molecular chaperone such as Hsp90. When
inactive AIBfH@s s6raamas ihamsobislistelanerBpstt@ dissociates, and the activated AhR
translocates into the nucleus. The AhR that has translocated into the nucleus is associated with a
moleculdBAHEHIHBINRINT (AhR Nucleus Translocator) to form a heterodimer, and interacts with an
enhancer sequence called a xenobiotic responsive element (XRE) on DNA to thus activate the
transcripERQrQ a downstream gene. [0005] In recent years, it has been found that production of

prostaglandin E2 (PGE?2) is promoted by activation of an AhR pathway (Non-Patent Document 1) and
that PGE2 is invéI9ed'Th SRR AL Ah PRk dMREG I HsmAGEHRon BiteMIGRIMeRt 1 Trials

have therefgre been started to see whether protection from gastrointestjnal damage is possible by
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improves the bacterial flora in the gastrointestinal tract and can bring a beneficial effect to a
host, and a growth-promoting substance therefor', and the idea has been born of such a
probiotic(s) being used so as to act on the flora (bacterial flora) in the gastrointestinal tract
(intraoral or enteric) and preventing or improving a disease while making the flora healthier.
[0003]

The aryl hydrocarbon receptor (AhR) is a transcription factor belonging to the
bHLH-PAS family, appears to be expressed in most cells and tissue, and is known to activate
the transcription of various genes by ligand binding. As a ligand for the AhR, a compound
such as a dioxin or a polychlorinated biphenyl is known, but an endogenous ligand for the

receptor is unknown.

[0004]



[Prior Art Documents] [Non-Patent Documents] [0007] [Non-Patent Document 1] Stenson, W.F., Curr
Opin Gastroenterol., 2007 Mar, 23(2): 107-10 [Non-Patent Document 2] Martey, C.A. etal., Am J
Physiol Lung Cell Mol Physiol, 289: L391-L399, 2005 [Non-Patent Document 3] Takamura, T. et al.,
Immunology and Cell Biology (2010) 88, 685-689 [Summary of the Invention] [Problems to be Solved

by the Invention]{AEORIR in dtseenieierof tRendfassiidnveatigare rrMmadsve RipbiRtipteséhat can
suppress inflammatory damage in the gastrointestinal tract by activating the AhR. [Means for Solving

the Problgiths] [©@6Pksm béifileasasayitgioviitreseatclednlarthadreatme uehinfiamspamry wirease in
the gastrointestinal tract, the present inventors noticed that in a symptomatic therapy by administration

of a steraidciveonhR eriatitataatiigafidnmnainoicaganieisereneatiiplataiss atme e autivaret behrarried
out, and there were concerns about problems with side effects, etc, in long-term treatment; while
continuingaasldowestigadi tneintele e w TreafhBnhmdtho taatientiea has treenutdeus édasrdtiatpdssibility
of protection against gastrointestinal damage by AhR activation becoming a new treatment method.
with a molecule called the ARNT (AhR Nucleus Translocator) to form a heterodimer, and
interacts with an enhancer sequence called a xenobiotic responsive element (XRE) on DNA
to thus activate the transcription of a downstream gene.
[0005]

In recent years, it has been found that production of prostaglandin E2 (PGE2) is
promoted by activation of an AhR pathway (Non-Patent Document 1) and that PGE2 is
involved in protection against gastrointestinal damage (Non-Patent Document 2). Trials
have therefore been started to see whether protection from gastrointestinal damage is
possible by promoting the production of PGE2 by AhR activation.

[0006]

As one of the trials, it has been reported that 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD), which is known as an AhR ligand, suppresses the inflammatory response of
ulcerative colitis induced by dextran sodium sulfate (DSS) (Non-Patent Document 3). This
report discloses that in a DSS-treated mouse to which TCDD had been administered,
compared with one to which TCDD had not been administered, weight loss, shortening of the

intestinal tract, inflammation score, and the production of inflammatory cytokines were

significantly suppressed.

[Prior Art Documents]
[Non-Patent Documents]
[0007]

[Non-Patent Document 1]



[0010] However, the ligands for AhR that have currently been reported have strong toxicity and
are unsuitable as anti-inflammatory agents, and there has to be confronted the new task of finding a
novel anti-inflammatory agent that can exhibit an anti-inflammatory effect by activating the AhR and
that can be taken safely. While continuing an intensive investigation, the present inventors have

focused efeageipRtC(ELhamaGalgviaie Immomsmandfrylang agemission stage by acting on the
flora in the gastrointestinal tract to thus improve the enteric environment, but there has to be

confrontgd dhephitsien gughlgmahat a probiotic(s) having AhR-activating potency has not so far been
reported, and the existence of such has yet to be established. [0011] While continuing with further
researchiamaywaetkeod hasrernyisiondifar Setiedoimhgéiai@sbavdel ABBoagwvating potency, isolation
of a probiotic(s) having AhR-activating potency has been carried out successfully by this method, and
the pres¢NbmPPardiarDbasiens 3jeen accomplished. As hereinbefore described, a probiotic(s) having
AhR-activating potency has hitherto not been known at all, and the existence of such a probiotic(s) is a
surprising dkzcivuga,[ D0 &R4IT, Hanisinthiegyrese Giah Beritigy (204H S8 688-Rdwing. (1) A probiotic(s)
having aryl hydrocarbon receptor (AhR) activating potency. (2) The probiotic(s) according to (1),
wherein the probiotic(s) is selected from the group consisting of a lactic acid bacterium, a
Bifidobacterium, and a Propionic acid bacterium. (3) The probiotic(s) according to (1) or (2), wherein
the probilStitsnasyofdbgdrusatioatterium. (4) Lactobacillus delbrueckii subsp. bulgaricus OLL1181
strain (depository number: FERM BP-11269). [0013] (5) An anti-inflammatory agent containing a
probiotic(SyHH&ME A RRSAMRAEY §pdRRBYONIE) The anti-inflammatory agent according to (5), wherein
the probiotic% having AhR-activating potency is selected from the group consisting of a lactic acid
bacteriut®QBifidobacterium and a Propionic acid bacterium.

It is an object of the present invention to provide a probiotic(s) that can suppress

inflammatory damage in the gastrointestinal tract by activating the AhR.

[Means for Solving the Problems]
[0009]

While carrying out research into the treatment of inflammatory disease in the
gastrointestinal tract, the present inventors noticed that in a symptomatic therapy by
administration of a steroid, a non-steroidal anti-inflammatory agent, etc., a complete treatment
could not be carried out, and there were concerns about problems with side effects, etc, in
long-term treatment; while continuing an investigation into a new treatment method, attention
has been focused on the possibility of protection against gastrointestinal damage by AhR
activation becoming a new treatment method.

[0010]

However, the ligands for AhR that have currently been reported have strong toxicity
and are unsuitable as anti-inflammatory agents, and there has to be confronted the new task
of finding a novel anti-inflammatory agent that can exhibit an anti-inflammatory effect by

activating the AhR and that can be taken safely. While continuing an intensive investigation,



(7) The anti-inflammatory agent according to (5) or (6), wherein the probiotic(s) having AhR-activating
potency is a lactic acid bacterium. (8) The anti-inflammatory agent according to any one of (5) to (7),
wherein the probiotic(s) having AhR-activating potency is Lactobacillus delbrueckii subsp. bulgaricus
0LL1181 strain. [0014] (9) A composition for oral ingestion, containing the anti-inflammatory agent
accordingutopRese AR} 048 1Mt copipeiBiiian) ierosahingestiansyaqniingia @biwierein the
composition for oral ingestion is selected from the group consisting of a drink composition, a food
composita@anastsedsttiffecpynrastion taadaaphanmaastitivie sorapesit enHOO Haprld Y erethied for
screening a probiotic(s) having AhR-activating potency, the method including a step of stimulating
AhR-expsassugresits having érmaxpoeissioontibteantiaenioghe x g rakoticHaspginsbietelemeatity RE) and
a reporter gene region downstream thereof by means of a candidate probiotic(s) and/or a culture
supernatahRthetieafinfiEfietetep htrenonvsnioidO i6jorted, kmeaberelasenckiit tuelphaserdt vieation, it
is possible to produce an anti-inflammatory agent that can safely be taken orally and that can exhibit
an anti-irdtaabhsatsty effect by activating the AhR in the gastrointestinal tract with few side effects.
Furthermore, since the probiotic(s) of the present invention has a clear site of action, in that an
anti-inflaf@idfory effect can be induced by acting on the AhR, a very high effect can be expected, and
all of the probiotic(s) selected by the screening method of the present invention can be expected to
have high potendy e@eninsinaevihtiunfleniaserioh effeevmeimRl Ses\karmnfqood Ir scregnifthermore,
applying the anti-inflammatory effect of the probiotic(s) of the present invention not only enables
long-ternstfAlasniEaving A BaRGEPBIY fOPEAGItr RN dRle As PN B )a M TEmAIRoYG Y8 NS
disease, for which there are difficulties with conventional anti-inflammatory agents from the viewpoint
of side eff@t@aCLRaS bEERISH 4eR) GEE R preSSEWYTOSHIIS IF thed. B8 ths efeIPEAIRYEAIRD hESSIHE by
improvement of the bodily constitution by utilizing homeostasis in a living body in the treatment of an
inflammateR) gAERMNENRth trAst SRIEIRSIBEWARSTENY a JyMBRHHSE thavilsy MVRieriyaisbressing

inflammation at the site of inflammation by means of a medicinal agent is conventionally possible.
[Brief De@%ﬁﬁﬁﬁm%ﬂg‘ﬁf@%t been known at all, and the existence of such a probioti¢(s) is a

surprising finding.
[0012]
That is, the present invention relates to the following.
D A probiotic(s) having aryl hydrocarbon receptor (AhR) activating potency.
(2) The probiotic(s) according to (1), wherein the probiotic(s) is selected from the group
consisting of a lactic acid bacterium, a Bifidobacterium, and a Propionic acid bacterium.
3) The probiotic(s) according to (1) or (2), wherein the probiotic(s) is a lactic acid
bacterium.
4) Lactobacillus delbrueckii subsp. bulgaricus OLL1181 strain (depository number:

FERM BP-11269).

[0013]
(5) An anti-inflammatory agent containing a probiotic(s) having AhR-activating potency.
(6) The anti-inflammatory agent according to (5), wherein the probiotic(s) having

AhR-activating potency is selected from the group consisting of a lactic acid bacterium, a

Bifidobacterium and a Propionic acid bacterium.



[0018] [FIG. 1] FIG. 1 shows the result of screening various types of lactic acid bacteria by the
screening method of the present invention. In the figure, 'No treat' means a negative control and
'Posicon’ means a positive control. [FIG. 2] FIG. 2 shows the result of SEAP activation in a culture
supernatant of HeXS34 cells stimulated by OLL1181 strain, which is the strain of the present invention.
[FIG. 3] Ki%. 3 showsatheingiativRdayedgd e Y EbrdirR espien(8), Gaeeacels stipiiey hxihe
0LL1181 strain of the present invention. The relative levels of expression when stimulated only with
MEP222£0®k-sicaiatartbardyidyits aEtiaracrheysretagether for comparison. [0019] [FIG. 4] FIG. 4 shows
the relative level of CYP1A1 expression in vivo in the large intestine when OLL1181 strain, which is the
strain of {Be presen irventitamisadmirigtanechdéocrdinguse. dhyGornd FIG (B SlooR), Wihesnestintdated
with OLL1181 strain, which is the strain of the present invention, A: relative level of COX-2 expression
in humarpami2 (skllsa\BgeldtRadtvelin GOXAR2expressiomatil vy e ckio usd sargpuigtestiuse, and
C: amount of PGE2 secreted in a culture supernatant of human Caco?2 cells. [0020] [FIG. 6] FIG. 6
shows thelesidlaftemexperiment assessing the effect of OLL1181 strain, which is the strain of the
present invention, on DSS-induced enteritis. In each, A: survival rate of each test group, B: change in
body wei§BfLéF each test group, C: length of the large intestine of each test group on 11th day, and D:
relative amounts of TNF-a and MPO expressed in the large intestine of each test group on 11th day.
[Modes ft#) CarryfhgoOWesiéomigssiahnEsEeD, containng tsamtitiviammatasiaase nid 26 prohigtie(s)
having aryl hydrocarbon receptor (AhR) activating potency. In the present invention,
'AhR-actRatiaeepdteénd9 @eans potency in being able to activate a signaling pathway that is initiated
by AhR activation, and may involve anY_kind of activating mechanism. Therefore, it is not always
necessafy}9or a it SSTAPBEHY T8/ HRoSAURARARPAHAY 4R d Fo M EIRARHD 10 % SURPERNY S I A ce
produced by a microbe may have AhR-activating potency, or the AhR may be activated by a dead
microbial BESY VI HorHE5ERHE ThEIR O CHRSRIBIREING RER é“ﬁﬁ&%‘@@&ﬁleﬂw'%PB%@@HBH?“?Q’FePerred to
or a specific microbe is referred to in the present invention, they include not only a living microbe but
also a dd88AFHE SSRPESHY S A AR BHUFELFARA%S HBRure of said microbe or a secretory
substanc[ . However, it is preferably a microbial body itself such as a living microbe or a dead
microbia or homogenate thereof, and from the viewpoint of being capable of forming bacterial

flora in the gastrginteshing! fiack LML RSHRIRRY AW ARS A0S0 Bbtency, the method
including a step of stimulating AhR-expressing cells having an expression unit containing a

xenobiotic responsive element (XRE) and a reporter gene region downstream thereof by

means of a candidate probiotic(s) and/or a culture supernatant thereof.

[Effects of the Invention]
[0016]

In accordance with the present invention, it is possible to produce an
anti-inflammatory agent that can safely be taken orally and that can exhibit an
anti-inflammatory effect by activating the AhR in the gastrointestinal tract with few side effects.
Furthermore, since the probiotic(s) of the present invention has a clear site of action, in that
an anti-inflammatory effect can be induced by acting on the AhR, a very high effect can be

expected, and all of the probiotic(s) selected by the screening method of the present invention



In the present invention, the 'probiotic(s)' means, as described above, a 'useful microorganism(s) that
improves the bacterial flora in the gastrointestinal tract and can bring a beneficial action to the host,
and a growth-promoting substance(s) therefor'. Therefore, the probiotic(s) of the present invention
includes not only a bacterium forming the bacterial flora but also a substance that promotes the growth
of such ahaaseriskpeEiENeIRAYE. Kt PABIRNC(S) Wiiaedprare RhtnVaRN RS dep stsehi ANR
microorganism(s) that can bring a beneficial action to a host and substance(s) produced by these
microorgagigatisfmicroorganism culture). A growth-promoting substance having AhR-activating
potency includes a case in which the substance itself has AhR-activating potency and also a case in
which thgosalsstance itself does not have AhR-activating potency but it promotes growth of a bacterium
having AhR-activating potency. Because of a suitable enteric environment being formed and the action
being independeRtchelifferenapplyingrteriareivilanmerdr etffexe ofitickvobistid(® pfobeopic{sens
preferably a living microbe, but when temporary AhR activation is desired, a dead microbial body, a
microbialrsent&iorgd ubsyaecabletc|ene tprafdrebimejd023)e carrlexaouples ehnteoiwydandkedsd in the
probiotic(s) of the present invention include, but are not limited to, lactic acid bacterium,
Bifidobactestums Rrojsittaicnzatiohb howseiudiseRacteiwiddycE ubereteriandifticidies bidtiSteeprestiooas,
Enterococcus, and Escherichia co/i. However, from the viewpoint of safety, etc., lactic acid bacterium,
Bifidobad@efiiintamnapeny sieentsacuirbieettyvncine girefdeatifectengtiachiviaripp ruceerimtaadew
Bifidobacterium are more preferable. Among them, from the viewpoint of a microbial body itself having
AhR-actiPassigiiyieaey A0 BRIGBSIIPIRGL 67 RIS SANR Bemgravaraicoh i RRADY @Nstieipfidivbe but
also by a dead microbial body, a lactic acid bacterium is yet more preferable. Among lactic acid
bacteria, fibANEMBOHSRTBRE BT BIMTY BRAYIBIIR TG BISB Al AN BRIRSNAPRACalESHReA 8,
Lactobacillus bulgaricus, Streptococcus thermophilus, etc. are particularly preferable. [0024] In
recent yehFEafenios WRISH RIHOASYTHAPALS TRIGRbIYEIMG S SHRASERS Y AU pBIsaRL R I ([PS),
the AhR binds Statl and suppresses transactivation of NE-KB (Kimura, A. et al., J Exp Med. 2009 Aug
31; 206(8): PP RO R BGANS AL FH MGG MR RS AR IS FORY BRI PR as lactic acid bacteria,
Bifidobacteria, or Propionic acid bacteria, which do not have an [PS in the cell membrane structure,
have an AhR-activating potency is novel. [0025] As a result of research by the present inventors,
asa novr;é rPBiOtiC(F?I) hav%'rbq AhR-activating potency, Lactobacillus delbrueckii subsp. bulgaricus O[[1
181 strai {'()?epc% 4 y'%rbronbeﬁvv—lﬁqf BP-11269) has been isolated. Therefore, in one embodiment of
the pres&g%’r& ention, the probiotic(s) of the present invention includes Lactobacillus delbrueckii subsp.
bulgaricus 181 strain. [0026] The O[[1 181 strain of the present invention has been
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[FIG. 2] FIG. 2 shows the result of SEAP activation in a culture supernatant of HeXS34 cells
stimulated by OLL1181 strain, which is the strain of the present invention.

[FIG. 3] FIG. 3 shows the relative level of CYP1A1 expression in Caco2 cells stimulated by
the OLL1181 strain of the present invention. The relative levels of expression when
stimulated only with MEP222701 strain and only with aNF are shown together for comparison.
[0019]

[FIG. 4] FIG. 4 shows the relative level of CYP1Al expression in vivo in the large intestine

when OLL1181 strain, which is the strain of the present invention, is administered to a mouse.



Medium name: Lactobacilli MRS Broth (Difco, Ref. No. 288130) pH: not adjusted Culturing
temperature: 37C Culturing time: 18 hours (1) Shape: circular (2) Diameter: 1 to 2 mm (3) Color tone:
white (4) Raised state: hemispherical (5) Peripheral edge: entire edge (6) Surface form: smooth (7)
Transparency: opaque (8) Viscosity: butter-like (c) Physiological characteristics
[FIG. 5] FIG. 5 shows, when stimulated with OLL1181 strain, which is the strain of the present
invention, A: relative level of COX-2 expression in human Caco2 cells, B: relative level of
COX-2 expression in vivo in the mouse large intestine, and C: amount of PGE2 secreted in a
culture supernatant of human Caco?2 cells.
[0020]
[FIG. 6] FIG. 6 shows the result of an experiment assessing the effect of OLL1181 strain,
which is the strain of the present invention, on DSS-induced enteritis. In each, A: survival
rate of each test group, B: change in body weight of each test group, C: length of the large

intestine of each test group on 11™ day, and D: relative amounts of TNF-a and MPO

expressed in the large intestine of each test group on 11" day.

[Modes for Carrying Out the Invention]
[0021]

The present invention relates to a probiotic(s) having aryl hydrocarbon receptor
(AhR) activating potency.

In the present invention, 'AhR-activating potency' means potency in being able to
activate a signaling pathway that is initiated by AhR activation, and may involve any kind of
activating mechanism. Therefore, it is not always necessary for a microbial body itself to be
an AhR ligand, and for example a secretory substance produced by a microbe may have
AhR-activating potency, or the AhR may be activated by a dead microbial body or
homogenate thereof. Therefore, when a 'microorganism' or 'bacterium' is referred to or a
specific microbe is referred to in the present invention, they include not only a living microbe
but also a dead microbial body or homogenate thereof and a culture of said microbe or a
secretory substance. However, it is preferably a microbial body itself such as a living

microbe or a dead microbial body or homogenate thereof, and from the viewpoint of being



(1) Gram staining: positive (2) Lactic acid fermentation: homolactic fermentation (3) Oxygen
requirement: facultatively anaerobic (4) Growth temperature: 15C+, 45 C- [0027] OLL1181 strain
activates the AhR and increases the production of PGE2 on the downstream side of its signaling
pathway, and as a result it can exhibit an anti-inflammatory effect in the gastrointestinal tract. From
researchcydbr RiERRAiNGVEAtRISdL has heend e dhad SahdildSd straintie phifer@iyatingmptency
both as a living microbe and a dead microbial body. It is a surprising finding that a microbial body of
the OLLI8doslain, which is a gram-positive bacterium having no LPS, has AhR-activating potency.
Furthermore, since the OLL1181 strain is Lactobacillus delbrueckii subsp. Bulgaricus and is a safe
microbe [o@@ir no biological toxicity, it is very useful as a probiotic(s) in terms of being able to be used
in various applications including compositions for oral ingestion such as a food composition or a drink
composition. Moteower pretienegavdridothetifd LArb8ibtt(a)h nsace, ths mdswithed bashydself ‘aaef@ctivate
the AhR, AhR-activating potency can be exhibited regardless of the viability of the microbe contained
in a compusitiomyantsenefptigati i edgesvibey hesrtéubirflteanstbé lgeisiop aibds thoal & axw ratadinesoh ibrvareous
compositions. [0028] The probiotic(s) of the present invention has AhR-activating potency and
promote $ehefisiacacionto ftifeGE3tharataaonghtimeoAtoRn aadisteacesiitheretoiti-inflereirietheffect
can be exhibited. Therefore, the probiotic(s) of the present invention can be used as an active
ingredieritrepighcantiointignreaentyirugation\nedudasenetolibtie (Rade thengrsstng echaciarial flosd as an
active ingredient of an anti-inflammatory agent, it is possible to use a living microbe, a dead microbe, a
culture, PBroreRseE4RPIRASCEHPEIT USR] BIeBFHMALRINSHET DD THE BIMur& HibeHS A SuBKtance
using a culture supernatant or a medium component as it is after completing culturing of the
probiotic@PEfHEDrdBeteinRiEsE8h, IRYRIRE PREkESSeSaivs RIFERIYAIERARICIRGMRER%S Iong as
it is derived from the culture, examples thereof including those obtained from the culture by processing
such as ESREEFIFatRT AmalthfintPal p2SR, SHPSIRBRGITY, REXLESSyIRY, WBRtRIMARG ™S drying,
quuefyin%, diluting, or homogenizing. These processing procedures may be carried out by known

methods HECEYBREYRITe S Buitufe SOWE RIORMLNS) B ERTEe TAYPEMBR A NGO RIBBEY, and/or
homogenate thereof, and when g microbial body |s contained it may be a living microbe or a dead
icrobe TROHERS CASHBOND BT MBS IGE SREn L S ARRATEY BRI AFIcENFE Bcom by
harmful inhesﬁinﬁll ba tef-ria by in%e tionh it iﬁ conl&%i ed {'n a.com ositiog as a living microbe. ¢
FurthermV(\Sr'eC, i g&d{ﬁ%ﬁ‘ r'Egetk'ltgeprogl%s[ic?st) S ihe pr'easce'r\]/ iR |t(()arr1],C YheuaHthHWé)rﬁrsng{S\rA{/t aaeﬁt may
further c%g% ir} Prl].l iSvP\Ot,H\ ited fo, an cqmgonegt sgch ebsfggh@r jace ticall Acce é%p[)e I%arrier,
excipient; a %Ii%'ve, S dﬂjeﬁ% ﬁ%ﬁ@ﬁ PO m%herrﬁgré{s%e prOgIO%IC?S? oft Ceepre:gen mve%tign, a

culture theraat, of.g Qﬁ%cgggﬁﬁ'/ ésgsﬁﬁﬁgs%%%@f mza@%%n&é%dw &R ABRIPAIIRLS: "BEGuITPle, 2

medium component, an a or tube Ingestion, a solvent such as water, and any

componepiSkich 8SACABIINILE . FAEPLEN-AilRiG A BRI R ARSloaRaly S53RNYA dagsometal, 2

fragrance, a pharmaceutically acceptaﬁle carrier, or a food additive, thus giving a pharmaceutical

compositioge & RPd BQ%ORI%PG’&aP&BdW%ﬁﬂ]crobiaﬁs%@%i&j’%%@%@r¥té‘.9£@té’£@%tﬁé‘?se”t invention

can exhibit an anti-inflammatory effect due to promotion of the production of PGE2, and the
anti-inflammljory agent of the present invention can therefore be used for the treatment, improvement
and/or prevention of an inflammatory disease. Such an inflammatory disease may be any inflammatory

disease, but becaygmplet gratirebBiINRRIGRIONC(SS, MBiFhS dheaskvedarRditRhRAINGcRRIE, to be

maximized, that is, the action on a local inflammatory site, the effect in improving other aggravating
factors, aig: cae betmmrtatizes], ihdadreterabiy iaas fosifRidbiscReluim)itebfoniflammaietealife

gastrointestinal tract such as for example an inflammatory bowel disease. [0031]
Bacteroides, Eubacterium, anaerobic Streptococcus, Enterococcus, and Escherichia coli.
However, from the viewpoint of safety, etc., lactic acid bacterium, Bifidobacterium, and
Propionic acid bacterium are preferable, and lactic acid bacterium and Bifidobacterium are
more preferable. Among them, from the viewpoint of a microbial body itself having

AhR-activating potency and the possibility of the AhR being activated not only by a living

microbe but also by a dead microbial body, a lactic acid bacterium is yet more preferable.



As the probiotic(s) that can be contained in the anti-inflammatory agent of the present invention, from
the viewpoint of ease of oral ingestion, the level of effect on the bacterial flora in the gastrointestinal
tract, etc, it is preferably a lactic acid bacterium, a Bifidobacterium, or a Propionic acid bacterium, and
more preferably a lactic acid bacterium or a Bifidobacterium. From the viewpoint of the effect on AhR
activation#egighacticiabishbesy, iwei hasvitisBioremrsdarably préasiabreilysg@odmastsareferably
Lactobacillus delbrueckfi subsp. bulgaricus OLL1181 strain. [0032] Since the anti-inflammatory
agent of gpplpeerReNtdsvantiosdis pacagrisiiiiat nagLxodit ssaivtmatie dhemmy @) affectoe
inflammation of the gastrointestinal tract, in particular the intestine, by acting on cells in the
gastrointpatifealdrggirefochbia@t can exhibit as a complete treatment an effect by acting on the bacterial
flora in the gastrointestinal tract, it is preferably ingested orally. Therefore, a composition for oral
ingestion@@thining the anti-inflammatory agent of the present invention is also included in the present
invention. [0033] The amount ingested per day of the probiotic(s), anti-inflammatory agent, or
composition for draréugestyearsf thdaselsesn irefntesh isahotpatiesidrplitndied stichwwgdhby a
appropriately adjusted according to age, symptoms, body weight, intended application, etc. For
example|iplhpclysaceitarige sideiPetittay BB things oBiatic @)dssypicatised. 0bite 00a3tA0 Of dHftsBody,
preferably 0.1 to 10 x 1011 cells/body, and more preferably 0.3 to 5 x 1011 cells/body. Furthermore,
for exami{éneia dmetiat inhEsrdleer d80%A W3 oI6R(sY92 O 3H)-to Hogeva thectndimn kgthody
weight, preferably 0.1 to 10 x 1011 cells/60 kg body weight, and more preferably 0.3to 5 x 1011
cells/60 GAFORYSARRyRECteria prshareiacie an NS Iig BHEANGCIRBA BUTEARIE) I Carfid MRsiAffatory
agent, or the composition for oral ingestion of the present invention is not limited to the values cited
above. [00Ea] do nofhavEorfidrt DItHBEFEIIBRETRIFNEHiIHE r BRMeATMIPIRFAGBRY AgENCYS
composition for oral ingestion of the present invention may be determined as appropriate depending
on its apBR(‘fﬁHon form. Typically, as probiotic(s) dry microbial body it is for examples to 50w/w%,
preferab cfél to 75w/w%, and more preferably 0.1 to 100w/w% and 1 to 100w/w/0. However, the
content dP¥el probiotic(s) contained in the anti-inflammatory agent or composition for oral ingestion of

th t ti |tdtt ted ab 0035 In th ificati
e Y

examplei hg“cg r%gosm er#fé)/ro aC| on |n lPlruet I}Jt ar not li Ibr'r\lted to, a b\3 ggmgt(?gljrglon a
food comp05| lon' x4 S Omp05| o7 and ap Arracettical conipsel on

(depository number: FERM BP-11269) has been isolated. Therefore, in one embodiment of
the present invention, the probiotic(s) of the present invention includes Lactobacillus
delbrueckii subsp. bulgaricus OLL1181 strain.

[0026]

The OLL1181 strain of the present invention has been deposited with the
International Patent Organism Depository, National Institute of Advanced Industrial Science
and Technology (Chuo No. 6, 1-1-1 Azuma, Tsukuba city, Ibaraki prefecture, Japan
305-8566) with the depository number: FERM BP-11269 dated 16 July 2010, and is a novel
Lactobacillus delbrueckii subsp. Bulgaricus having the following characteristics.

(a) Morphological characteristics
Bacillus
(b) Cultural characteristics

Medium name: Lactobacilli MRS Broth (Difco, Ref. No. 288130)



The drink composition of the present invention typically contains one or more selected from a
probiotic(s) having AhR-activating potency, a culture thereof, and a processed product thereof. The
drink composition of the present invention may further contain a carbohydrate, a protein, a lipid, a
vitamin, a biologically essential trace metal (manganese sulfate, zinc sulfate, magnesium chloride,
potassiup-eHRQRAiSERIC.), a fragrance, or another component, as long as growth of the probiotic(s) is
not inhibited. Such a drink composition improves the enteric environment of an ingesting individual and
exhibits @ giiee) teriperaviiag amd/or preventing an inflammatory disease. [0037] The food
composition of the present invention typically contains one or more selected from a probiotic(s) having
AhR-actizattogroiatecyi,shoulisire thereof, and a processed product thereof. The food composition of
the present invention may further contain a carbohydrate, a protein, a lipid, a vitamin, a biologically
essential eSeapeteil{nianganese sulfate, zinc sulfate, magnesium chloride, potassium carbonate,
etc.), a fragrance, or another component, as long as growth of the probiotic(s) is not inhibited. Such a
food con{ppBidoreirtpiawe3 itive enteric environment of an ingesting individual and exhibits an effect in
improving and/or preventing an inflammatory disease. [0038] Examples of the carbohydrate
include d3acotwirtios:avhitsdified starch (dextrin, soluble starch, British starch, oxidized starch, a starch
ester, a starch ether, etc.), and dietary fiber. Examples of the protein include whole milk powder,
skimmed#iftejsedatatepaatyisiientaad milk powder, casein, whey powder, whey protein, whey protein
concentrate, whey protein isolate, a-casein, -casein, k-casein, -lactoglobulin, a-lactoalbumin,
lactoferritP) dffIesAlPHEM EpEHER¥9Ruch as soybean protein, egg protein, and meat protein,
hydrolysates thereof; and various types of milk-derived components such as butter, whey mineral,
cream, WRbYUHEREIRSTBIFARASen, sialic acid, phospholipid, and lactose. [0039] Examples of the
lipid include animal oils and fats such as lard and fish oil, and fractionated oil, hydrogenated oil, and
ester exdRARGEPRANBREYeRBAYUSNd plant oils and fats such as palm oil, safflower oil, corn oil, rapeseed
oil, and coconut oil, and fractionated oil, hydrogenated oil, and ester exchanged oil therefrom.
ExampleSbY PR dISe vitamin A, a carotene, the vitamin B group, vitamin C, the vitamin D
group, Vi %m? E, he_viiiamin Kkgr_ou , Vitamin P, vitamin Q, niacin, nicotinic acid, pantothenic acid,

ito Vel ?lgl'&?aﬂba'fﬁﬁ R and examples of the mineral include calcium, potassium,

biotin, in
magnesi sodium, copper,.jron, manganese, zinc, and selenium. [0040] The category or type
of the driaﬁlgé?nnﬂ)gtse}%n aﬁaéfh\éefood composition of the present invention are not limited, and they

may be mg&rﬁgl fggqéfood f(%r SPESP;%%% g{% th us ?éood for specialized applications, food with

. me 10N ermen [0) . .
nutrient ion claims, quarﬂ%ﬁ Pood, Or nursing care 8d and, furthermore, confectionery, a lactic

fermentirégt)”mI grgﬁeh ﬁj&wrm?&%%ﬁ%aogﬁé%}gg%e or yogurt, seasoning, etc. The food and drink

formisn r; it may be in any food and drink form that can normally be distributed such as

solid, liqujd, Ewidfeel, jelly, tablpt. granyle, or capsule form, and may be added to various types of
food (CO\LIdVL'{i m’l#k, so%t rink, culture JFhiIk, yogurt, cheese, bread, biscuit, cracker, pizza crust,

powdereghfgrnula, liquid food, medical food, nutritive food, frozen food, processed food, other
commercial food, etc.). Production of these foods and drinks may be carried out by standard methods

of a person skilleg)ipthg1at d}P4ddvates the AhR and increases the production of PGE2 on the
downstream side of its signaling pathway, and as a result it can exhibit an anti-inflammatory
effect in the gastrointestinal tract. From research by the present inventors it has been found
that OLL1181 strain has AhR-activating potency both as a living microbe and a dead microbial
body. It is a surprising finding that a microbial body of the OLL1181 strain, which is a
gram-positive bacterium having no LPS, has AhR-activating potency. Furthermore, since
the OLL1181 strain is Lactobacillus delbrueckii subsp. Bulgaricus and is a safe microbe
having no biological toxicity, it is very useful as a probiotic(s) in terms of being able to be used

in various applications including compositions for oral ingestion such as a food compaosition or

10



As hereinbefore described, the probiotic(s), culture thereof, or processed substance thereof of the
present invention may also be processed into general food and drink including dairy products/cultured
milk and may also be used as a starter in the production of dairy products/cultured milk, such as yogurt
or cheese. When used as a starter, as long as there are no problems with the survival and growth of
the probigli(sh ebiBRFENINRBYEHIE Witd rRg e b ardereare narRiroRiRagstMathibre mepdoaiion of a
dairy product, it may be mixed with another microorganism. For example, it may be mixed with
Lactobaqiigp erikitirekd subaprbuigRicSafritepiasnsctntbesraphiusebaciiebaciltsacidmphilus,
etc., which are the main bacterial species used as lactic acid bacteria for yogurt, or it may be used as
a starter dpttmixigobilvamathed begiciapspiacies Jaoaslty, iisedhfss yoguiseiucinaesas Dhegngduction
of dairy products/cultured milk using the starter may be carried out by a standard method. For
exampleaplaio pegumntaiagdie paddusedrbyasitiing the starter with milk or a dairy product that has been
cooled after heating, mixing, homogenizing, and sterilizing, and by fermenting and cooling the mixture.
[0042] [00Z"je feedstuff composition of the present invention typically contains one or more selected
from a probiotic(s) having AhR-activating potency, a culture thereof, and a processed product thereof.
The feedstuff corip@sitiniotit (Heqb tbsepresprdritiventicayfast AbRcartiedting qzotenly dradep@ipasesin, a
lipid, a vitamin, a biologically essential trace metal (manganese sulfate, zinc sulfate, magnesium
chloride, tpetresiuei aneh bi6za, iregtiating tae AR reaf e erreswiipinant - nRamntptes\hedathcanthe
probiotic(s) is not inhibited. Such a feedstuff compaosition improves the enteric environment of an
ingestind’haxiliigtand esiioie. AnccproBiGHGRINeO MSgPEPREBY IPHERERT TR AR nAeeHAGBR G EEase.
[0043] = The pharmaceutical composition of the present invention typically contains one or more
selected fPRHEPr GhiBRRS HHARGAIR. 4R MtinY/ PBR S PECBIRtGHE) tRE FRR &SEM PNSEEISSei§ product
thereof. Such a pharmaceutical composition improves the enteric environment of an ingesting
individuaf$fith XIABiRCHVERIERNEh HFodth G R EF PRAIBRtAG S iHfS OISy HsEase? MifiBermore,
with regard to such a pharmaceutical composition, the administration route is not particularly limited;
oral or pAPEeRR AdHRRsIARBRSs thekies, &nﬂrg‘}&ﬁﬁ%ﬁ‘eé‘iHéiﬁﬁ%eo?&?@%iﬁfi&rétiﬁﬂﬁﬁiib%%”

administr%tion, and entera}l administration. From the viewpoint of ease and safety, oral adrajnistration

is prefera‘ ?é?qfhe fg?ﬁ'u & ub‘?eﬁ%%r?ié%ﬁ&&ﬁ?uﬂﬁ'ﬁ‘? Ii%i@&t,ué%osHP@rﬁéagélé’ét@d eSS 'ﬂﬂ}opriate

according to the administration route: ?xam les include an aerosol, aflilguid an ?xtract .an eIi>éir, a
ormpanent as s after ComPle [ng cliltdnng. of the pro iofiC S the I’ESFn invention, an
capsule, granules, a pill, an eye ointment, a percdtaneous absorption préparation, a suspension, an

emulsion, 2 S‘Hc?c%%%iet8r¥u§s owder, ao?p%ﬁir‘ﬁc%l%?rP"?itTﬁ‘e%V%‘épro%” %E‘sf“. 9Ny B ISF Ao eaBJlfL‘?é:“o”’ a
patch, a cture, an eye dropper, a ozgnge, Zh bintment. a po%l ICe, an aromatic water, a [nifent, a
'emonadsxmy& eﬁé?t&‘&f andian °'?h$98461>taine&"’%§.eq gd E%l{U%OB‘?) %1?6?@5‘,%%?'0'4&8498@3‘“0”’
various known types of form of preparation may be used, and examplesinclude granules, a powder, a

tablet @ iR SEAHCR BN 3 2R SO SIG, §UPERSIAN B0, RGNS EhISITRCTe

making it into an enteric-coated preparati to the Iintestine more efficiently

without heingraffectadiny SPMBERESILng. a0 SRERIRPHRYENIREALMIRISEAIRN out by

administration inthe form of an injection may be cited. Furthermore, the probiotic(s), culture thereof, or

processqg, SWRSIAERRB L &8 A SpRRECSEHINUARAO MM ks daupisiGisstdncalnig 2 sRgIAN4hat is to

be treated. For example, it may be subjected to local infusion during an operation or administration

using a Gatheifk RARAnd/or N¥HbERaEaTE trERMEIRT HricamRedsrabhiaghe damadautagioe
composition of the present invention, a surfactant, an excipient, a colorant, a fragrance, a preservative,
a stabilizgrivan§ whiefo FeBHPEESIOMIROIS OLaNEH N thAYRNp &I BERAp Ao IS HRIEANria dnbisARe
flowability promoter, a taste-masking agent, etc. can be cited as pharmaceutically acceptable carriers,
and anotbgrsappisieily tsedeaiticoMatriusresasapRIapriatey Snpsifiorexampleatieldlight
anhydrous silicic acid, lactose, microcrystalline cellulose, mannitol, starch, carmellose calcium,
carmelloserspobition hydadiyyapidediiloseyihpdrmegpio ey diidh e eflel] peehiqialig)iny eepabsent
diethylaminoacetate, polyvinylpyrrolidone, gelatin, medium chain fatty acid triglyceride,
polyoxyeiidstienhatde raati-odonat @9, agenvsmagarfbakgmetingiie)lbosas com diarehl, and any
inorganic salt. [0046] The present invention has been accomplished based on the new finding
that a probiofio(Entatcbeas achivaite dieRtieaivtacaemiahle pregentexnipirtibratugnefons dilserincludes a
method for screening a probiotic(s) that has AhR-activating potency, a method for activating the AhR
that inclu@88Administrating the screened probiotic(s) to a target, and a method for preventing and/or
treating an inflammatory disease. In particular, the ability to screen for a probiotic(s) that can bring a
beneficial action to an ingesting individual based on AhR-activating potency is not known at all in the
art. In the present invention, the inflammatory disease may be either systemic or local, and an
inflammation site may be any of skin, mucous membrane, a digestive organ, a respiratory organ, the
liver, a blood vessel, the uterus, etc. Suitable examples of the inflammatory disease include, but are
not limited to, an inflammatory bowel disease. 1



[0047] As described above, the AhR translocates into the nucleus when activated, and binds a
xenobiotic responsive element (XRE, also called as dioxin responsive element: Dioxin Responsive
Element, DRE) on DNA to thus cause expression of a gene on the downstream side thereof, such as
for example Cytchrome P450 enzyme (CYP1A1l). Therefore, it is possible to test whether or not a
candidate probiofigtfidiaehRhacivasibgcpstasiciniy patsartativgiiomeansulitberrardidade a
probiotic(s) and/or a culture supernatant thereof AhR-expressing cells having an expression unit
includingpaédessé drepsRRcsetieasrrany BereNREE naeNasegiproprdie fpVeraiiphm sidethereof, and
examining the expression of a reporter gene. [0048] For example, an in vitro bioassay method
involvingcenipensng, ahasdAibi-acitedienthcorapound ¢ising stiahenioblesisidnas wacdr amnd digxin or a
PCB is known. The AhR-expressing cells that are used in the present invention may be any cells as
long as theypamebesusachndlcarbgsisale, larprotéie wiépigoantitinaivadatiityyiesiyeest entital rireg:e
simplicity of a detection method, etc., HeXS34 cells, Caco-2 cells, etc. can preferably be cited. An
expressioretahitacagaming, XRbanwheergicaltic ngeapabietberdenw nsteemodsadislitivergbfiefgviop an
AhR-expressing cell may be endogenous or may be introduced from the outside by means of
transfornphBionaeectiFabeonppsiénpaifiod ¢semgsiperifitcto the assay, less detection noise, etc., an
expression unit introduced from the outside is preferable. [0049] As a reporter gene used in the
present ilR38ion, any gene may be used as long as the amount expressed of protein and/or mRNA,
which is a gene transcript, can be measured quantitatively. For example, it is possible to detect
AhR-activating potenaytbpiamatatade teet dimprase e entienecan odioiyam atti ) assaR ising
quantitative real-time PCR, etc. Examples thereof include a test system using Caco2 cells, which is
describe 8RR HePEOBRIGY Eixihsripreiislienahpla52icardiler) adiniasBribyRecsbssibe to use
any reporter gene that is known as one for a bioassay by a person skilled in the art; from the viewpoint
of ease At BRI ULEEMIIARINE Kabmty 67'ekiSrES TRt dMRIRYATPRES ANCHAE ST HRUWRN Rt limited
to, secreted alkali phosphatase (SEAP), secreted luciferase, green fluorescent protein (GFP), etc. As
one exaAPIEHARYEAIO SteFRSR beolit ] TlARNANY JSRESASRIE AN R PiERarfple 1,
etc. of Experimental examples described later. In the present invention, when a plasmid used for
introduciHUAECEXDeLeIBR EHEEb BEIR RORI G USSP FELIRiOEHISI e I AR SheSRE

sequence and a rep rt r.gepe Oanctt|he downstre rﬂ]ﬁ,ide thereof, thi§ is called a xenobiotic rﬁigonsive

plasmid. WHEN The rerg"orl[efr gene 0P th8%éhabsidtit rgénprg%%)l% %‘gSrrrlll% RS Arll-’,"'p LREHDBIOHTE

responsiye plasmid maybe gxpressad a5 DURE SEAR. Srenaaion of arepgiotirsepensive
plasmid and mtroduction into a'cell may be carried out'in accoraance with’'for example

W02005/ 7..WO0 / . l i ' icol Ap rmacol.
2006: 210 ) o e B o b el i
potency %1?e measured by stimulating AhR-expressing cells by means of a candidate probiotic(s)
and/or a culture supernatant thereof and quantitatively determining the level of expression of a reporter

gene present on se HoWpshisaeis deapidhe BREFRIHENGR: 1heS SHOGRRIRF AL NGERNGT fhe level of

reporter gene expression, the greater the AhR-activating potency. Therefore, as'a sCreening method,

after a capelidateRraRioH R AN DRRIRESTRASE b 3F8ICATEMiBrEdnER{RY&J0k feROBRIgeNe

expression is measured and compared with the level of reporter gene expression in a negative control

that has pgaarmeastad ihdhgaamatesanaetRiddidt is aiopideaatly hoReficitean bactgtermined that
the candidate probiotic(s) has AhR-activating potency. [0051] In the present specification,

'stimulatipgidobE-exRre ssingraepohipisatybaeansihahArisre xpeassing &elsia ecinGdeeiadniosra
predetermined time in the presence of a candidate probiotic(s) and/or a culture supernatant thereof.

Therefore, Bifideneastinent pfaa-eidiuengoii B e EERSINGNCEIR atdl tiecanditiate probigtisday when
the candidate probiotic(s) is a living microbe and an embodiment of incubating for a predetermined

time in thegféssnaahardgadfenatigal molyacilisecteie thasbptafecablparacgbaatisatulboneckiulture
supernatant, etc. are

subsp. bulgaricus OLL1181 strain.

[0032]

Since the anti-inflammatory agent of the present invention is an agent that can

exhibit as symptomatic therapy an effect on inflammation of the gastrointestinal tract, in
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included. The time for incubation may be selected as appropriate according to the candidate
probiotic(s), the cells to be tested, the amount of AhR expressed, the type of reporter gene, etc. [0052]
The present invention is further explained below by reference to Examples, but such Examples are
only illustrations of the present invention and do not limit the present invention. [Examples] [0053]

In the Exganplesy aleahtbsivalussacliginpdaleipxpeesstbinteaNeapgacyHe tehrodaskaBiaten.
Furthermore, all of the statistical analyses were carried out using the unpaired Student's t test, and

when p <éhffiidtanpsatntetninetddhabinettyan theigadieaat flifterenee giiiEs@mapiad: Beseening
of lactic acid bacterium having AhR-activating potency (1) Preparation of HeXS34 cells

PreparatipsfefddigXngédstedisondly carmiestefuidn acconslsurisowitiora praviagsseporiditasangt ik, Toxicol
Appl Pharmacol. 2006; 211(1): 11-19). Briefly, HeXS34 cells were prepared by stably transforming
xenobiotentesflanshaqpiesyeid p)XREpEEsAR, imveictivhads SdoARtigend intredpiesd iherantordownstream
of 2 copies of XRE consensus sequence (tctcacgcaactccg), into Hepa-1clc7 cells (mouse hepatoma
cell line, [@A8Sjican Type Culture Collection (Manassas, VA, USA)). [0055] (2) Stimulation with
heat-sterilized lactic acid bacterium The HeXS34 cells prepared in (1) maintained in MEMa
medium (Invitrogéhe Garisatd rgajtedppiemimteof wihh 109bifdia(showiné isdammatBi)agens sovn on a
96 well plate at 5000

composition for oral ingestion of the present invention is not particularly limited and may be

appropriately adjusted according to age, symptoms, body weight, intended application, etc.

For example, the amount ingested per day as the probiotic(s) is typically 0.01 to 100 x 10™

cells/body, preferably 0.1 to 10 x 10™ cells/body, and more preferably 0.3 to 5 x 10"

cells/body. Furthermore, for example, the amount ingested per day as the probiotic(s) is

0.01 to 100 x 10 cells/60 kg body weight, preferably 0.1 to 10 x 10** cells/60 kg body weight,

and more preferably 0.3 to 5 x 10 cells/60 kg body weight.

However, the amounts ingested of the probiotic(s), anti-inflammatory agent, or the
composition for oral ingestion of the present invention is not limited to the values cited above.
[0034]

The content of the probiotic(s) contained in the anti-inflammatory agent or
composition for oral ingestion of the present invention may be determined as appropriate
depending on its application form. Typically, as probiotic(s) dry microbial body it is for
example 5 to 50w/w%, preferably 1 to 75w/w%, and more preferably 0.1 to 100w/w% and 1 to
100w/w%.

However, the content of the probiotic(s) contained in the anti-inflammatory agent or
composition for oral ingestion of the present invention is not limited to the values cited above.

[0035]

In the present specification, a ‘compaosition for oral ingestion' means any composition

that can be ingested orally. Therefore, examples of the composition for oral ingestion
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cells/90 IA_ per well, and cultured for 24 hours in the presence of and in the absence of 10 pL (5 x 109
cells/mL) of a freeze-dried heat-sterilized lactic acid bacterium strain. As a positive control, 50 pM
2,3,7,8-tetrachlorodibenzodioxin (TCDD) was used. Furthermore, as a negative control, a well to which
no lactic acid bacterium or TCDD was added was provided. Culture supernatants were subsequently

subjectechtquan, SEAPaRsSt [RRRE (B, EARMRSTYNpositidhe UlBdE TYRfIOaEBAT abtalagskif (2) was
subjected to quantitative determination of SEAP by a chemiluminescence method using a Great

EscAPe &drifdSiiemilningseaizee kiciClonipesijiohhe assay was carried out three times, and the
average value was determined using the luminescence intensity (LU) so obtained as the SEAP
activity. [@@86] The results are shown in FIG. 1.In 47 strains, including the Lactobacillus delbrueckii
subsp. bulgaricus OLL1181 strain, high SEAP activity was observed compared with the negative
control. Straihe vditihKVIEdhpotistrafintimames seatstnasrgionvngaddajyMenni@ios Lade Farrtimermore, the
names of the bacterial species are as shown in the table below. [0058] Table 1] Strain name Species
name M geleg@e@7@dm a probiotic(s) having AhR-activating potency, a culture thereof, and a

processed product thereof. The drink composition of the present invention may further

contain a carbohydrate, a protein, a lipid, a vitamin, a biologically essential trace metal

(manganese sulfate, zinc sulfate, magnesium chloride, potassium carbonate, etc.), a

fragrance, or another component, as long as growth of the probiotic(s) is not inhibited. Such

a drink composition improves the enteric environment of an ingesting individual and exhibits

an effect in improving and/or preventing an inflammatory disease.

[0037]

The food composition of the present invention typically contains one or more

selected from a probiotic(s) having AhR-activating potency, a culture thereof, and a

processed product thereof. The food composition of the present invention may further

contain a carbohydrate, a protein, a lipid, a vitamin, a biologically essential trace metal

(manganese sulfate, zinc sulfate, magnesium chloride, potassium carbonate, etc.), a

fragrance, or another component, as long as growth of the probiotic(s) is not inhibited. Such

a food composition improves the enteric environment of an ingesting individual and exhibits

an effect in improving and/or preventing an inflammatory disease.

[0038]

Examples of the carbohydrate include a saccharide, a modified starch (dextrin,
soluble starch, British starch, oxidized starch, a starch ester, a starch ether, etc.), and dietary
fiber.

Examples of the protein include whole milk powder, skimmed milk powder, partly

skimmed milk powder, casein, whey powder, whey protein, whey protein concentrate, whey
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Lactobacillus gasseri OLL1181 Lactobacillus delbrueckii subsp. bulgaricus M E P222702 Lactococcus
lactis subsp. lactis M E P222703 Lactococcus lactis subsp. lactis M E P222704 Lactococcus lactis
subsp. lactis M E P222705 Lactococcus lactis subsp. lactis M E P222706 Lactococcus lactis subsp.
cremoris M E P222707

protein isolate, a-casein, B-casein, k-casein, B-lactoglobulin, a-lactoalbumin, lactoferrin,
animal and plant proteins such as soybean protein, egg protein, and meat protein,
hydrolysates thereof; and various types of milk-derived components such as butter, whey
mineral, cream, whey, non-protein nitrogen, sialic acid, phospholipid, and lactose.

[0039]

Examples of the lipid include animal oils and fats such as lard and fish oil, and
fractionated oil, hydrogenated oil, and ester exchanged oil therefrom; and plant oils and fats
such as palm oil, safflower oil, corn oil, rapeseed oil, and coconut oil, and fractionated oll,
hydrogenated oil, and ester exchanged oil therefrom.

Examples of the vitamin include vitamin A, a carotene, the vitamin B group, vitamin C,
the vitamin D group, vitamin E, the vitamin K group, vitamin P, vitamin Q, niacin, nicotinic acid,
pantothenic acid, biotin, inositol, choline, and folic acid, and examples of the mineral include
calcium, potassium, magnesium, sodium, copper, iron, manganese, zinc, and selenium.
[0040]

The category or type of the drink composition and the food composition of the
present invention are not limited, and they may be functional food, food for specified health
use, food for specialized applications, food with nutrient function claims, health food, or
nursing care food and, furthermore, confectionery, a lactic fermenting beverage, a dairy
product such as cheese or yogurt, seasoning, etc. The food and drink form is not limited
either; it may be in any food and drink form that can normally be distributed such as solid,
liquid, fluid food, jelly, tablet, granule, or capsule form, and may be added to various types of
food (cow's milk, soft drink, cultured milk, yogurt, cheese, bread, biscuit, cracker, pizza crust,
powdered formula, liquid food, medical food, nutritive food, frozen food, processed food, other
commercial food, etc.). Production of these foods and drinks may be carried out by standard
methods of a person skilled in the art.

[0041]
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Lactococcus lactis subsa. lactis M E P222708 Lactococcus lactis subsp. lactis M E P222709
Lactococcus lactis subsp. lactis ME P222710 Streptococcus thermophilus M E P222711 Lactococcus
lactis subsp. cremoris M E P222712 Lactococcus lactis subsp. cremoris M E P222713 Lactococcus
lactis subsp. cremoris ME P222714

As hereinbefore described, the probiotic(s), culture thereof, or processed substance
thereof of the present invention may also be processed into general food and drink including
dairy products/cultured milk and may also be used as a starter in the production of dairy
products/cultured milk, such as yogurt or cheese. When used as a starter, as long as there
are no problems with the survival and growth of the probiotic(s) of the present invention and
as long as there are no problems with the production of a dairy product, it may be mixed with
another microorganism. For example, it may be mixed with Lactobacillus delbrueckii subsp.
bulgaricus, Streptococcus thermophilus, Lactobacillus acidophilus, etc., which are the main
bacterial species used as lactic acid bacteria for yogurt, or it may be used as a starter by
mixing with another bacterial species generally used for yogurt or cheese. The production of
dairy products/cultured milk using the starter may be carried out by a standard method. For
example, plain yogurt may be produced by mixing the starter with milk or a dairy product that
has been cooled after heating, mixing, homogenizing, and sterilizing, and by fermenting and
cooling the mixture.

[0042]

The feedstuff composition of the present invention typically contains one or more
selected from a probiotic(s) having AhR-activating potency, a culture thereof, and a
processed product thereof. The feedstuff composition of the present invention may further
contain a carbohydrate, a protein, a lipid, a vitamin, a biologically essential trace metal
(manganese sulfate, zinc sulfate, magnesium chloride, potassium carbonate, etc.), a
fragrance, or another component, as long as growth of the probiotic(s) is not inhibited. Such
a feedstuff composition improves the enteric environment of an ingesting individual and
exhibits an effect in improving and/or preventing an inflammatory disease.

[0043]
The pharmaceutical composition of the present invention typically contains one or

more selected from a probiotic(s) having AhR-activating potency, a culture thereof, and a
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Streptococcus thermophilus ME P222715 Streptococcus thermophilus ME P222716 Streptococcus
thermophllus ME P222717 Streptococcus thermophilus M E P222718 Lactococcus lactis subsp. lactis
M E P222719 Lactococcus lactis subsp. lactis M E P222720 Lactococcus lactis subsp. lactis M E
pP222721

processed product thereof. Such a pharmaceutical composition improves the enteric
environment of an ingesting individual and exhibits an effect in improving and/or preventing an
inflammatory disease.  Furthermore, with regard to such a pharmaceutical composition, the
administration route is not particularly limited; oral or parenteral administration is included,
and examples include oral administration, tube administration, and enteral administration.
From the viewpoint of ease and safety, oral administration is preferable. The form of a
preparation is not particularly limited, and may be selected as appropriate according to the
administration route; examples include an aerosol, a liquid, an extract, an elixir, a capsule,
granules, a pill, an eye ointment, a percutaneous absorption preparation, a suspension, an
emulsion, a suppository, a powder, a spirit, a tablet, a syrup, an infusion, a decoction, an
injection, a patch, a tincture, an eye dropper, a lozenge, an ointment, a poultice, an aromatic
water, a liniment, a lemonade, a fluid extract, and a lotion.

[0044]

With regard to the oral administration preparation, various known types of form of
preparation may be used, and examples include granules, a powder, a tablet, a pill, a capsule,
a liquid, a syrup, an emulsion, a suspension, and a lozenge. Furthermore, making it into an
enteric-coated preparation enables it to be transported to the intestine more efficiently without
being affected by stomach acid.

As an example of parenteral administration, administration in the form of an injection
may be cited. Furthermore, the probiotic(s), culture thereof, or processed substance thereof
of the present invention may be administered locally to a region that is to be treated. For
example, it may be subjected to local infusion during an operation or administration using a
catheter.

[0045]
With regard to a carrier that can be used in the pharmaceutical composition of the

present invention, a surfactant, an excipient, a colorant, a fragrance, a preservative, a
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Lactococcus lactis subsp. lactis M E P222722 Lactococcus lactis subsp. lactis M E P222723
Lactococcus lactis subsp. lactis M E P222724 Lactococcus lactis subsp. lactis M E P222725
Lactococcus lactis subsp. lactis M E P222726 Lactococcus lactis subsp. lactis M E P222727
Lactococcus lactis subsp. lactis M E P222728

stabilizer, a buffer, a suspension, an isotonizing agent, a binder, a disintegrant, a lubricant, a
flowability promoter, a taste-masking agent, etc. can be cited as pharmaceutically acceptable
carriers, and another commonly used carrier may be used as appropriate. Specific
examples include light anhydrous silicic acid, lactose, microcrystalline cellulose, mannitol,
starch, carmellose calcium, carmellose sodium, hydroxypropylcellulose,
hydroxypropylmethylicellulose, polyvinylacetal diethylaminoacetate, polyvinylpyrrolidone,
gelatin, medium chain fatty acid triglyceride, polyoxyethylene hardened castor oil 60, sucrose,
carboxymethylcellulose, corn starch, and an inorganic salt.

[0046]

The present invention has been accomplished based on the new finding that a
probiotic(s) that can activate AhR exists, and the present invention therefore also includes a
method for screening a probiotic(s) that has AhR-activating potency, a method for activating
the AhR that includes administrating the screened probiotic(s) to a target, and a method for
preventing and/or treating an inflammatory disease. In particular, the ability to screen for a
probiotic(s) that can bring a beneficial action to an ingesting individual based on
AhR-activating potency is not known at all in the art. In the present invention, the
inflammatory disease may be either systemic or local, and an inflammation site may be any of
skin, mucous membrane, a digestive organ, a respiratory organ, the liver, a blood vessel, the
uterus, etc. Suitable examples of the inflammatory disease include, but are not limited to, an
inflammatory bowel disease.

[0047]

As described above, the AhR translocates into the nucleus when activated, and
binds a xenobiotic responsive element (XRE, also called as dioxin responsive element: Dioxin
Responsive Element, DRE) on DNA to thus cause expression of a gene on the downstream
side thereof, such as for example Cytchrome P450 enzyme (CYP1Al). Therefore, it is

possible to test whether or not a candidate probiotic(s) has AhR-activating potency by
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Lactococcus lactis subsp. lactis M E P222729 Lactococcus lactis subsp. cremoris M E P222730
Lactococcus lactis subsp. cremoris M E P222731 Lactococcus lactis subsp. lactis M E P222732
Lactococcas lactis subsp. lactis M E P222733 Lactococcus lactis subsp. lactis M E P222734
Lactococcus lactis subsp. lactis M E P222735

stimulating by means of the candidate probiotic(s) and/or a culture supernatant thereof
AhR-expressing cells having an expression unit including at least one XRE sequence and a
reporter gene region on the downstream side thereof, and examining the expression of a
reporter gene.

[0048]

For example, an in vitro bioassay method involving screening of an AhR-activating
compound using a chemical substance such as a dioxin or a PCB is known. The
AhR-expressing cells that are used in the present invention may be any cells as long as they
can be used in the bioassay. From the viewpoint of availability, ease of culturing, simplicity
of a detection method, etc., HeXS34 cells, Caco-2 cells, etc. can preferably be cited. An
expression unit containing XRE and a reporter gene on the downstream side thereof of such
an AhR-expressing cell may be endogenous or may be introduced from the outside by means
of transformation, etc. From the viewpoint of being specific to the assay, less detection noise,
etc., an expression unit introduced from the outside is preferable.

[0049]

As a reporter gene used in the present invention, any gene may be used as long as
the amount expressed of protein and/or mRNA, which is a gene transcript, can be measured
guantitatively. For example, it is possible to detect AhR-activating potency by quantitatively
detecting the level of the above CYP1Al expression using quantitative real-time PCR, etc.
Examples thereof include a test system using Caco2 cells, which is described in Example 3,
etc. of Experimental examples described later. It is of course possible to use any reporter
gene that is known as one for a bioassay by a person skilled in the art; from the viewpoint of
ease of quantitative determination, stability of expression, etc., examples include, but are not
limited to, secreted alkali phosphatase (SEAP), secreted luciferase, green fluorescent protein
(GFP), etc. As one example thereof, there can be cited a test system using HeXS34 cells

described in Example 1, etc. of Experimental examples described later.
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Lactococcus lactis subsp. cremoris M E P222736 Lactococcus lactis subsp. cremoris ME P222737
Streptococcus thermophilus M E P222738 Lactococcus lactis subsp. cremoris M E P222739
Lactococcus lactis subsp. cremoris M E P222740 Lactococcus lactis subsp. cremoris M E P222741
Lactococcus lactis subsp. cremoris M E P222742

In the present invention, when a plasmid used for introducing the expression unit into
cells from the outside is a plasmid containing at least one XRE sequence and a reporter gene
on the downstream side thereof, this is called a xenobiotic responsive plasmid. When the
reporter gene of the xenobiotic responsive plasmid is SEAP, the xenobiotic responsive
plasmid may be expressed as pXRE-SEAP. Preparation of a xenobiotic responsive plasmid
and introduction into a cell may be carried out in accordance with for example
WQ02005/113767, WO2007/004361, or an article by Kasai et al. (Kasai et al., Toxicol Appl
Pharmacol. 2006; 211(1): 11-19).

[0050]

In the screening method of the present invention, AhR-activating potency may be
measured by stimulating AhR-expressing cells by means of a candidate probiotic(s) and/or a
culture supernatant thereof and quantitatively determining the level of expression of a reporter
gene present on the downstream side of the XRE sequence. It is suggested that the higher
the level of reporter gene expression, the greater the AhR-activating potency. Therefore, as
a screening method, after a candidate probiotic(s) and AhR-expressing cells are co-cultured,
the level of reporter gene expression is measured and compared with the level of reporter
gene expression in a negative control that has been measured in the same manner, and if it is
significantly higher, it can be determined that the candidate probiotic(s) has AhR-activating
potency.

[0051]

In the present specification, 'stimulating’ AhR-expressing cells typically means that
AhR-expressing cells are incubated for a predetermined time in the presence of a candidate
probiotic(s) and/or a culture supernatant thereof. Therefore, an embodiment of co-culturing
AhR-expressing cells and the candidate probiotic(s) when the candidate probiotic(s) is a living
microbe and an embodiment of incubating for a predetermined time in the presence of a dead

microbial body, a secreted substance, homogenate, and/or a culture supernatant, etc. are
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Lactococcus lactis subsp. cremoris M E P222743 Lactococcus lactis subsp. cremoris M E P222744
Lactococcus lactis subsp. cremoris M E P222745 Lactococcus lactis subsp. cremoris M E P222746
Lactococcus lactis subsp. cremoris M E P222747 Lactococcus lactis subsp. cremoris M E P222748
Lactococcus lactis subsp. cremoris M E P222749

included. The time for incubation may be selected as appropriate according to the candidate
probiotic(s), the cells to be tested, the amount of AhR expressed, the type of reporter gene,
etc.
[0052]

The present invention is further explained below by reference to Examples, but such

Examples are only illustrations of the present invention and do not limit the present invention.

[Examples]
[0053]

In the Examples, all of the values obtained are expressed as average value *
standard deviation. Furthermore, all of the statistical analyses were carried out using the
unpaired Student's t test, and when p < 0.05 it was determined that there was a significant
difference.

[0054]

Example 1. Screening of lactic acid bacterium having AhR-activating potency

(1) Preparation of HeXS34 cells

Preparation of HeXS34 cells was carried out in accordance with a previous report
(Kasai et al., Toxicol Appl Pharmacol. 2006; 211(1): 11-19). Briefly, HeXS34 cells were
prepared by stably transforming xenobiotic responsive plasmid pXRE-SEAP, which had
SEAP gene introduced thereinto downstream of 2 copies of XRE consensus sequence
(tctcacgcaactccg), into Hepa-1clc7 cells (mouse hepatoma cell line, American Type Culture
Collection (Manassas, VA, USA)).
[0055]
(2) Stimulation with heat-sterilized lactic acid bacterium

The HeXS34 cells prepared in (1) maintained in MEMa medium (Invitrogen, Carlsbad,

CA) supplemented with 10% fetal bovine serum (FBS) were sown on a 96 well plate at 5000
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Lactococcus lactis subsp. cremoris M E P222750 Lactococcus lactis subsp. cremoris MEP222751
Lactococcus lactis subsp. cremoris MEP222752 Lactococcus lactis subsp. cremoris MEP222753
Lactococcus lactis subsp. cremoris MEP222754 Lactococcus lactis subsp. cremoris MEP222755

cells/90 pL per well, and cultured for 24 hours in the presence of and in the absence of 10 pyL
(5 x 10° cells/mL) of a freeze-dried heat-sterilized lactic acid bacterium strain. As a positive
control, 50 pM 2,3,7,8-tetrachlorodibenzodioxin (TCDD) was used. Furthermore, as a
negative control, a well to which no lactic acid bacterium or TCDD was added was provided.
Culture supernatants were subsequently subjected to an SEAP assay.

[0056]

(3) SEAP assay

The culture supernatant obtained in (2) was subjected to quantitative determination
of SEAP by a chemiluminescence method using a Great EscAPe SEAP Chemiluminescence
kit (Clontech). The assay was carried out three times, and the average value was
determined using the luminescence intensity (LU) so obtained as the SEAP activity.

[0057]

The results are shown in FIG. 1. In 47 strains, including the Lactobacillus
delbrueckii subsp. bulgaricus OLL1181 strain, high SEAP activity was observed compared
with the negative control.

Strains with MEP in the strain name are strains owned by Meiji Co., Ltd.
Furthermore, the names of the bacterial species are as shown in the table below.

[0058]

22



Lactococcus lactis subsp. cremoris MEP222756 Lactococcus lactis subsp. cremoris MEP222757
Lactococcus lactis subsp. cremoris MEP222758 Lactococcus lactis subsp. cremoris MEP222759
Lactococcus lactis subsp. cremoris MEP222760 Lactococcus lactis subsp. cremoris ME P222761

Lactobacillus delbrueckii subsp. bulgaricus

[Table 1]
Strain name Species name
MEP222701 | Lactobacillus gasseri

OLL1181 Lactobacillus delbrueckii subsp. bulgaricus

MEP222702 | Lactococcus lactis subsp. lactis
MEP222703 | Lactococcus lactis subsp. lactis
MEP222704 | Lactococcus lactis subsp. lactis
MEP222705 | Lactococcus lactis subsp. lactis
MEP222706 | Lactococcus lactis subsp. cremoris
MEP222707 | Lactococcus lactis subsa. lactis
MEP222708 | Lactococcus lactis subsp. lactis
MEP222709 | Lactococcus lactis subsp. lactis
MEP222710 | Streptococcus thermophilus
MEP222711 | Lactococcus lactis subsp. cremoris
MEP222712 | Lactococcus lactis subsp. cremoris
MEP222713 | Lactococcus lactis subsp. cremoris
MEP222714 | Streptococcus thermophilus
MEP222715 | Streptococcus thermophilus
MEP222716 | Streptococcus thermophllus
MEP222717 | Streptococcus thermophilus
MEP222718 | Lactococcus lactis subsp. lactis
MEP222719 | Lactococcus lactis subsp. lactis
MEP222720 | Lactococcus lactis subsp. lactis
MEP222721 | Lactococcus lactis subsp. lactis
MEP222722 | Lactococcus lactis subsp. lactis
MEP222723 | Lactococcus lactis subsp. lactis
MEP222724 | Lactococcus lactis subsp. lactis
MEP222725 | Lactococcus lactis subsp. lactis
MEP222726 | Lactococcus lactis subsp. lactis
MEP222727 | Lactococcus lactis subsp. lactis
MEP222728 | Lactococcus lactis subsp. lactis
MEP222729 | Lactococcus lactis subsp. cremoris
MEP222730 | Lactococcus lactis subsp. cremoris
MEP222731 | Lactococcus lactis subsp. lactis
MEP222732 | Lactococcas lactis subsp. lactis
MEP222733 | Lactococcus lactis subsp. lactis
MEP222734 | Lactococcus lactis subsp. lactis
MEP222735 | Lactococcus lactis subsp. cremoris
MEP222736 | Lactococcus lactis subsp. cremoris
MEP222737 | Streptococcus thermophilus
MEP222738 | Lactococcus lactis subsp. cremoris
MEP222739 | Lactococcus lactis subsp. cremoris
MEP222740 | Lactococcus lactis subsp. cremoris
MEP222741 | Lactococcus lactis subsp. cremoris
MEP222742 | Lactococcus lactis subsp. cremoris
MEP222743 | Lactococcus lactis subsp. cremoris
MEP222744 | Lactococcus lactis subsp. cremoris
MEP222745 | Lactococcus lactis subsp. cremoris
MEP222746 | Lactococcus lactis subsp. cremoris
MEP222747 | Lactococcus lactis subsp. cremoris
MEP222748 | Lactococcus lactis subsp. cremoris
MEP222749 | Lactococcus lactis subsp. cremoris
MEP222750 | Lactococcus lactis subsp. cremoris
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[0059] Example 2. SEAP activity inhibition by aNF From the screening in Example 1, the
OLL1181 strain was selected as a candidate strain having AhR-activating potency, the MEP222701

strain was selected as a negative control having no AhR-activating potency, and they were subjected
to further pynprlmpntq In the same way as for Example 1. stimulation was carried out for 24 hours

using heat- MEP!‘?’ZQJ @‘hsp éﬂz?&mgmﬁmﬁws“gﬁﬂﬁfﬁ%ﬁaad—baqgm1 strains (5 x 109 cells/mL
solution wa EE 221,;:’.35,(,", VCL;?%?%%% %‘:,Sg.gbst .ecw.m.rgs supernatant was subjected to SEAP assay.
Furtherm or"ME' ?2275 o-¢l 5%?% ::?“.8\5‘!,5*: éf"gi"s%‘éu gt % Lo %Sctivation of-anXRE region, HeXS34 cells
that had pe F/ﬁf.ﬁﬁ%at @2&6 6JCblLl|lél Jes Wi 135 d}é\%g "%I hthoflavone|(aNF, AhR antagonist) prior
to stimula tl%wgﬁ%bll C dé.dﬂ)vgéégél%{&lg% BepXcrafhGRYS that had not peen preincubated were
used, stimuiatippwascaredeubion<fhAuEs i fLHAY/V heat-sterilized OLL1181 strain

suspensiony it the piltunesiRetaRRbwAs NG sdhieated to SEAP assay in the same way as for
Example 1.(3:A09680 | Likedesiisaessupeh tidnhori- A is a graph|comparing the OLL1181 strain
and the MERRR2Z016strain Htisetoas ef ISEs Bunsivityempeswvith regard to the OLL1181 strain, the SEAP
activity sjgnifieraflgiatreaseadidbabiotis BédweEkibsul€)8 beligirislisvell) and 10/0v/v (5 x 108 cells/mL
well) added amounts of lactic acid bacterium strain suspension compared with an untreated region. B
is a grap 8 paring one that had been preincubated with aNF and one that had not been
preincubated in an amount of lactic acid bacterium strain suspension added of 10/0v/v (5 x 108

cells/mL @;&Jp], and %ﬁ‘@“\ﬂ@/ ReRNRYE &,Qgted with aNF significantly inhibited the increase in

SEAP activity caused by stimulation with tne OLL1181 strain, compared with one that had not been

preincubated. Frem thifdesyldhisSHretaaibibat the HEIease kAR LMY Stimuatipawith the
0LL1181 strain is due to activation of the XRE sequence by AhR activation. [0061] Example 3.

Verificatigna{ ABRnBCARRIRSHPRARGCYiSHY, GREQMMBHS2 1) Siranlalies ofIEae8%se4shegative

Verification of AhR-activating potency was carried out using Caco2 cells, which are human colon
cancer-desinesl ealltdwmanrCasRatir)lpareneycHd eskin RYHEM ppedbanio( vt osp&ikentsarlsbad,
CA) supplemented with 10% FBS and an antibiotic, a portion was preincubated with 5 pM aNF for 30
minutes, ianehbosaratwayichshast beeimpieincubaiadaind thaswiieiebadutotdreen pigincubatgd were
subjected to stimulation with a 10/0v/v heat-sterilized OLL1181 strain suspension for 4 hours. [0062]
(2) QuantiéatigecriiabtimespieBions of the Geaggeselisiafitaingd baciriverstribje@ediit’ gunsitiiative
real-time PCR. The quantitative real-time PCR was carried out using an ABI 7300 real-time PCR
system (Sqiptienl Bees pskdad sat-6%iek Gity, CO¥pwvpcacidarceultitie aupestetatio vasaswaecwithaegard to
a primer and a probe, those for human CYP1A1l (Assay ID: Hs02382618 s1) and those for
glyceraldeh8eaSsphospheateaednzdingetase (GRamDitppAssa\AHR &3S 9a38ilisainh )i qpHedE
Biosystems) were used. The level of CYP1ALl gene expression relative to the level of GAPDH gene
expressitegivasttzxisdteel|ativhiledioh beeaspihincokted tenad ofiaNesWithdéndvespragisioeflavone

(aNF, AhR antagonist) prior to stimulation by the lactic acid bacterium and HexS34 cells that
had not been preincubated were used, stimulation was carried out for 24 hours with a 10%v/v
heat-sterilized OLL1181 strain suspension, and the culture supernatant was then subjected to
SEAP assay in the same way as for Example 1.(3).

[0060]

The results are shown in FIG. 2. A is a graph comparing the OLL1181 strain and
the MEP222701 strain in terms of SEAP activity, and with regard to the OLL1181 strain, the
SEAP activity significantly increased for both 5%v/v (2.5 x 108 cells/mL well) and 10%v/v (5 x
10°® cells/mL well) added amounts of lactic acid bacterium strain suspension compared with an

untreated region. B is a graph comparing one that had been preincubated with aNF and one
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[0063] The results are shown in FIG. 3. Due to stimulation by the OLL1181 strain, CYP1Al
expression was significantly increased, and such increase of expression was significantly suppressed
by aNF. Therefore, it can be seen that in the human colon cells AhR activation by the OLL1181 strain
occurred. [0064] Example 4. in vivo Activation of AhR 200 pL of a heat-sterilized OLL1181 strain
suspensipat Aduaait HesHi pRsl ARRELRiAH Sthml s panR abidh s O AR IFAINduskhEIBSa0gsg orally
administered to 4 to 6 week old C57BL16 mice (female, body weight 14 to 18 g, purchased from Japan
SLC, Incor vievavaiqBracivtess/ihewaiyepiearhtrtiaiaddeynisterasicasaspandre Wghinckhfy
cells/body. 4 hours after administration, the large intestine was cut out, and in the same way as for
Exampleihibaptheheemidveaksy eh o EXP Igsfiviaypeaasean wastiaatitativety deéemibetBhysyaantitative
real-time PCR using primers and probes for mouse CYP1A1l (Assay ID: Mm00487218_m1) and for
GAPDH ¢Asgayd® wihma@99a9 had giby. He66 Jreinculdted-esBlsatkishasuh inis-Kormista thatgieup to
which the suspension of the OLL1181 strain was administered, the level of CYP1Al expression
significamigréasee ss SEABraptvityl hyitstitheldie &-sitdminés t2ire 8 1D spalbuisin teedVEERNZRN0Af the
strain-administered group there was no significant difference from the PBS-administered group. This
shows thREIsRauetvatiyn/diBoaoticaliead in vivo in the large intestine by oral administration of the
OLL1181 strain. [0066] Example 5. Induction of COX2 expression in vitro and in vivo and induction of
productid@08flprostaglandin E2 (1) Verification of induction of COX-2 expression In order to
verify that COX-2 expression was induced as a result of AhR activation by stimulation with OLL1181
strain, arfekampledNedfgaiignhebMaRtasiNating pAIRNEY: faf EEW%as thereby facilitated,
expression of COX-2 in vitro and in vivo was confirmed by the same method as in Example 3 and
Example(® stEBpiatiea Y<Lagiheeland a probe for quantitative real-time PCR those for human and
mouse COX-2 (for human, Assay ID: Hs01573469 _m1, for mouse, Assay ID: Mm01307334_g1) and
for GAPDH were{RBGt9: Fo 0 AeatiRI RABEXES GBH RSl b B ehE 36081 &8s ABISH Yéne

expression was calculated and defined as the relative level of COX-2 gene expression. [0067] (2)
ProstagIQHmﬁrEﬁ?ﬁéé:?}Eﬁéj rived cells. Human Caco2 cells were clltured in DMEM medium

Q

QY MSTd o€ Q¢

(Invitrogen/Gibco, Carlsbad, CA) supplemented with 10% FBS and an antibiotic, a portion
was preincubated with 5 uM aNF for 30 minutes, and both that which had been preincubated
and that which had not been preincubated were subjected to stimulation with a 10%v/v
heat-sterilized OLL1181 strain suspension for 4 hours.
[0062]
(2) Quantitative real-time PCR

The Caco2 cells obtained in (1) were subjected to quantitative real-time PCR. The
guantitative real-time PCR was carried out using an ABI 7300 real-time PCR system (Applied
Biosystems, Foster City, CA) in accordance with an instruction manual. With regard to a
primer and a probe, those for human CYP1Al (Assay ID: Hs02382618_s1) and those for
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) (Assay ID: Hs99999905 _m1) (Applied
Biosystems) were used. The level of CYP1Al gene expression relative to the level of
GAPDH gene expression was calculated and defined as the relative level of CYP1Al gene
expression.

[0063]
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Human Caco2 cells were stimulated in the same way as for Example 3 (1) except that as the lactic
acid bacterium for stimulation, in addition to OLL1181 and MEP222701, MEP222761, which showed
high AhR activity in the screening of Example 1, was also used, and the stimulation time was 24 hours;
the amount of PGE2 secreted in the culture supernatant was quantitatively determined using a PGE2
Competitive ELISAKitédinernareSaipmificincicWalthaine MM )stihrgssHapganuito pnminstrugtion manual.
[0068] The results are shown in FIG. 5. A denotes the relative level of COX-2 expression in vitro
in humarc@rep2 cslisieBsienoigs gninbaliveg IrietafddO¥nd eXRIeSAIBABVIVD dXrsienlarge
intestine, and C denotes the amount of PGE2 produced in human Caco?2 cells. It was confirmed that
as a res\gigoffistnyladippragsetheyOdNe 18T isiraioneCDXaR expsesaidnasignifisanihiancatemsecehsoth in
human in vitro and in mouse in vivo compared with the negative control. Furthermore, in human Caco2
cells, prothRtzmiaitiBoR2thy Gtitilaticraitbdoe®©d.L1181 strain was confirmed. Since such
production of PGE2 was inhibited by aNF, it was confirmed that the PGE2 production was due to AhR
activatiofoe8b9] Example 6. AhR activation by OLL1181 strain alleviates DSS-induced enteritis
In order to induce enteritis, 4 to 6 week old C57BU6 mice (female, body weight 14 to 18 g, purchased
o8 i \verdathadien@frialR/ ingest 3% dextran sodium sulfate (DSS, molecular weight
5000, purchased from Wako Pure Chemical Industries, Ltd.) dissolved in drinking distilled water every
day for 7 days, aReOwireftadeahaieslicendaly 1igdst@iktifespanaionfredpt it ddYIBREAA QR order
to verify an effect of alleviation by the strain, heat-sterilized OLL1181 strain, MEP222701 strain, and
MEP22276aisgHapeisienorally Hﬁmmly@ﬂéd e RESaYese PralySarmisigiEq3oA oD ¢ aRePIdvia a
stomach tube. The dose of each strain administered corresponded to 1 x 109 cells/body. As a control,
200 pL of PERS-ARBieRalfpRaleiietbratrifrt 4149 f 9.deyShisrbdortiiensatiekial dBfkivte 2
Furthermore, 200 pL of PBS was orally administered every day for 7 days to a ngn-colitis-induced
group to HARAABSS Wk s rfisre S dmirinierest (RHE e s dwithoh <R8N 2 18r each

group, the large intestine was cut out on the 11th day after starting DSS administration, the length of

the largehAtEStRIEE (VAL REEERYER, P HEQNEHRENMARIEY SHE AFOR:PPeSBREWERE gdNfitatively
determined by quantjtative real-time PCR using a primer and a probe for mouse TNF-a (Assay ID:
IOOA4S P A0 55 HEINE YEloer X THB) ChebEy (MO AN AR HIS e same
way as for E le 3.(2)..[007 The results are shown in FIG. 6. A is_ a graph showing the
vl BHE PR SIS0 o he 2110 L) g GPOLIS RSB S At by s, in
the PBS-gdministered control.gro Q%F and the MEP strain-administered group
(MEPZZ%?@ti?%eéjw%glargqg%n fﬁe 34\8%& vlrzlsa'sl}o(l)nr}gt%%gggerg 0%, but in the MEP222761
strain-ad{m%i ered group (MEP222761) the survival rate was about 40% (data not shown), and in the
OLL1181 strain-administered group (OLL1181) the survival rate was about 80%. In the

non-colfs-induced orouR(PER) BALIIRYINERSS 2MSIeIBHPHs hAYR0RBS Amigistergdone of

the mice died. [0071] shows the change In body weight of the DSS coli uced group

itis In

(DSS), the PEBNA-ARINSI AR AP (Bl PBF YRAS SQHSIRAUSHHifc At Hitteased

strain-administered group (OLL1181). In the DSS colitis induced group (DSS), the body weight tended
to decreagg bVl - PEESAdRHAIRAEIVNRIE B O SFONP MBR BYEfD RAS KRN bepaggRSIRS that of

the colitis induced group (DSS) on the 8th day, and a slight body weight increase was confirmed on

the 10th ghayeandstherepfiicant differsRewsdhetrnoBschdiarrtgrinigstipe aftreskbwe alitiairduced
group (DSS), the DSS non-colitis-induced group (PBS), and the DSS colitis induced + 0LL1181

strain-adggtivatRredgsostr (FPéd- 1 8ban the biye daystrenpased wamitharkios eplite dUUCES) group
(DSS), the large intestine of the 0LL1181 strain-administered group was significantly longer. [0072]

strain.
[0066]

Example 5. Induction of COX2 expression in vitro and in vivo and induction of production of

prostaglandin E2

(1) Verification of induction of COX-2 expression
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D shows the amounts of TNF-a and MPO expressed in the large intestine of the DSS colitis induced
group (DSS), the DSS non-colitis-induced group (PBS), and the DSS colitis induced + OLL1181
strain-administered group (DSS + OLL1181) on the 11th day. It is known that TNF-a expression is
suppressed by PGE2, and MPO is known as an inflammation marker. In both cases, expression was

significantly suppreserd i veerPtHat Bt xstrakprdibstass dreairaddSp stidbt-ARR ctoatpangd with
the DSS colitis induced group (DSS). [0073] Example 7. Production of cultured milk product (plain

yogurt) - stimufsti6rg uitip&Re_ Mg WaEait e padesh &y prodileg or0 W orotadiafidiny Iropbiet apachiates So that
the final product had a non-fat solids content of 9.5% and a fat solids content of 3.0%. Subsequently,
the yoguschhgasnixetieug freifiated, wasrassiongenzer - 2hervineadsidarlided whdaCriowzdnbyuties, and
then cooled to about 40C. The yogurt base mix above was inoculated with a mixed starter of
LactobacHusbulgtanduss(liradiebapitus lauld) @ icuspll. 142 6 836 it b tespto paoersaine ran ppaiiéu sor
(Streptococcus thermophilus OLL1131) isolated from 'Meiji Bulgaria Yogurt' and fermented to thus
produce qugottatieorsmbtime RCRAN ¢sertferimorena gt uno(ineeb ot Hriduciiavad\psaguced by the
same method as for the control product except that Lactobacillus bulgaricus OLL1181 strain was used
instead dfi$Qici6BéaA uslh fvgarizise OAEFORB oMine FakEtB4tadk and074FAPDH-y@e theere sultseof
measuring the physical property values as described below, it was shown that the yogurt obtained by
productidevakinl X1 I9ETS 1 xtpapsSRIveitRiiv risdtiee AgVehdph B4R ERS oRdigspioysivas

properties at the same level as or better than the control product yogurt (control product A). [Table 2]
Control prdaueted piveAabregraeliie righyva lgyel of COX-2 gene expression.

[0067]
(2) Prostaglandin E2(PGE2)ELISA

Human Caco2 cells were stimulated in the same way as for Example 3 (1) except
that as the lactic acid bacterium for stimulation, in addition to OLL1181 and MEP222701,
MEP222761, which showed high AhR activity in the screening of Example 1, was also used,
and the stimulation time was 24 hours; the amount of PGE2 secreted in the culture
supernatant was quantitatively determined using a PGE2 Competitive ELISA kit (Thermo
Scientific inc., Waltham, MA) in accordance with an instruction manual.

[0068]

The results are shown in FIG. 5. A denotes the relative level of COX-2 expression
in vitro in human Caco2 cells, B denotes the relative level of COX-2 expression in vivo in
mouse large intestine, and C denotes the amount of PGE2 produced in human Caco2 cells.
It was confirmed that as a result of stimulation with the OLL1181 strain, COX-2 expression
significantly increased both in human in vitro and in mouse in vivo compared with the negative
control. Furthermore, in human Caco?2 cells, production of PGE2 by stimulation with the
OLL1181 strain was confirmed. Since such production of PGE2 was inhibited by aNF, it was
confirmed that the PGE2 production was due to AhR activation.

[0069]
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4.39 Lactic acidity 0.82 w/w% 0.81 w/w% Curd tension 39.99 36.4 g Flavor Good Good [0075]
Example 8. Production of cultured milk product (drinking yogurt) A drinking yogurt base mix was
prepared by mixing coWs milk, a dairy product, and water so that the final product had a non-fat solids
content of 8.0% and a fat solids content of 0.5%, it was homogenized, then heat-sterilized at 95C for

10 minutgsamiptbthenrFoaleR dtoataudbADCL 8 hiE AR RRRGYLI BN Das bl aferaswvas inoculated with
the same yogurt starter as that of Example 8 (a mixed starter of Lactobacillus bulgaricus (Lactobacillus

bulgaricus OLL208&)@érdcSHentecatetssthemepeik(GrepBIgecide thenaepbduy wiigitidlpisolated
from 'Meiji Bulgaria Yogurt') and fermented to thus prepare cultured milk for drinking yogurt. The

cultured n8ll, fpurdragéagfrpagaptiusiabtaingdvareniiogaegihgest 3% dextran sodium sulfate

(DSS, molecular weight 5000, purchased from Wako Pure Chemical Industries, Ltd.)
dissolved in drinking distilled water every day for 7 days, and were then made to freely ingest
distilled water free from DSS for 3 days. In order to verify an effect of alleviation by the strain,
heat-sterilized OLL1181 strain, MEP222701 strain, and MEP222761 strain were orally
administered every day for 7 days at 200 pL (5 x 10° cells/mL) via a stomach tube. The dose
of each strain administered corresponded to 1 x 10° cells/body. As a control, 200 pL of PBS
was orally administered every day for 7 days instead of the bacterial solution. Furthermore,
200 uL of PBS was orally administered every day for 7 days to a non-colitis-induced group to
which no DSS was administered. The experiment was carried out with n = 10 to 12 for each
group, the large intestine was cut out on the 11" day after starting DSS administration, the
length of the large intestine was measured, and the amounts of TNF-a and MPO expressed
were quantitatively determined by quantitative real-time PCR using a primer and a probe for
mouse TNF-a (Assay ID: MmM00443258_m1) and for mouse myeloperoxidase (MPO) (Assay
ID: Mm00447886_m1) in the same way as for Example 3.(2).

[0070]

The results are shown in FIG. 6. A is a graph showing the survival rate of each
group up to the 11™ day. Among groups in which colitis was induced by DSS, in the
PBS-administered control group (DSS) and the MEP222701 strain-administered group
(MEP222701), the survival rate on the 11" day was on the order of 20%, but in the
MEP222761 strain-administered group (MEP222761) the survival rate was about 40% (data
not shown), and in the OLL1181 strain-administered group (OLL1181) the survival rate was
about 80%. In the non-colitis-induced group (PBS) not having DSS administered but having

PBS administered none of the mice died.
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thus giving liquid cultured milk for drinking yogurt. This liquid cultured milk for drinking yogurt and a
sterilized sugar solution were mixed at a ratio by mass of 6:4, thus producing a drinking yogurt (control
product B). Furthermore, a drinking yogurt (invention product B) was produced by the same method as
for the control product except that Lactobacillus bulgaricus OLL1181 strain was used instead of the
Lactobaglysipulgaricus OLL2038 of the mixed starter. [0076] From the result of measuring the
physical property values as described below, it was shown that the drinking yogurt obtained by

production usingBhshéNd-thb&hatiginn(yanien protinet B3 Haditdipaiiabiegiove (P88)ptysnss
properties at the same level as or better than the control drinking yogurt (control product B). [Table 3]
Control proaigotifi:lindentio g (R S) pihd thé BIS taltkiciadidiy 0.0 v1/A8%ostrain-administered
group (OLL1181). In the DSS colitis induced group (DSS), the body weight tended to
decrease, but in the OLL1181 strain-administered group, the average body weight exceeded
that of the colitis induced group (DSS) on the 8" day, and a slight body weight increase was
confirmed on the 10" day and thereafter.

C shows the length of the large intestine of the DSS colitis induced group (DSS), the
DSS non-colitis-induced group (PBS), and the DSS colitis induced + OLL1181
strain-administered group (OLL1181) on the 11"™ day. Compared with the DSS colitis
induced group (DSS), the large intestine of the OLL1181 strain-administered group was
significantly longer.

[0072]

D shows the amounts of TNF-a and MPO expressed in the large intestine of the DSS
colitis induced group (DSS), the DSS non-colitis-induced group (PBS), and the DSS colitis
induced + OLL1181 strain-administered group (DSS + OLL1181) on the 11" day. It is known
that TNF-a expression is suppressed by PGE2, and MPO is known as an inflammation
marker. In both cases, expression was significantly suppressed in the OLL1181
strain-administered group (DSS + OLL1181) compared with the DSS colitis induced group
(DSS).

[0073]

Example 7. Production of cultured milk product (plain yoqurt)

A yogurt base mix was prepared by mixing cow's milk, a dairy product, and water so
that the final product had a non-fat solids content of 9.5% and a fat solids content of 3.0%.
Subsequently, the yogurt base mix thus prepared was homogenized, then heat-sterilized at

95°C for 5 minutes, and then cooled to about 40°C.
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0.79 w/iw% Viscosity 23.5 mPa.s 23.2 mPa.s Flavor Good Good [0077] Measurement methods for
physical properties Measurement of pH was carried out using a glass electrode pH meter
(HM30-R, manufactured by DKK-TOA) at 5C. Lactic acidity was titrated using 0.1 N NaOH with
phenolphthalein as an indicator, and calculated. With regard to the curd tension of a yogurt,

constant rate loagiitg yugarinHARsemHQNaBSRAMPAS ViR RREMAVEIRD MiRdAsiHEP A curdopatanid\suka
Kiki) with a weight of 100 g, the strain caused by deformation was measured using a load cell, and the
elasticityralldueakswag debpadins themgediaess (9)1.L2038) and  Streptococcus  thermophilus

(Streptococcus thermophilus OLL1131) isolated from 'Meiji Bulgaria Yogurt' and fermented to

thus produce a yogurt (control product A). Furthermore, a yogurt (invention product A) was

produced by the same method as for the control product except that Lactobacillus bulgaricus

OLL1181 strain was used instead of Lactobacillus bulgaricus OLL2038 of the mixed starter.

[0074]

From the results of measuring the physical property values as described below, it
was shown that the yogurt obtained by production using the OLL1181 strain (invention

product A) had a desirable flavor and physical properties at the same level as or better than

the control product yogurt (control product A).

[Table 2]
Control product A Inventio'r& product
pH 4.34 4.39
Lactic acidity 0.82 wiw% 0.81 w/w%
Curd tension 39.9¢ 36.4¢g
Flavor Good Good

[0075]

Example 8. Production of cultured milk product (drinking yogurt)

A drinking yogurt base mix was prepared by mixing cow's milk, a dairy product, and
water so that the final product had a non-fat solids content of 8.0% and a fat solids content of
0.5%, it was homogenized, then heat-sterilized at 95°C for 10 minutes, and then cooled to
about 40°C. This drinking yogurt base mix above was inoculated with the same yogurt
starter as that of Example 8 (a mixed starter of Lactobacillus bulgaricus (Lactobacillus
bulgaricus OLL2038) and Streptococcus thermophilus (Streptococcus thermophilus
OLL1131) isolated from 'Meiji Bulgaria Yogurt') and fermented to thus prepare cultured milk

for drinking yogurt. The cultured milk for drinking yogurt thus obtained was homogenized,
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The viscosity was measured at a product temperature of 5C using an RB200 model RC-100 controller
(Toki Sangyo Co., Ltd.) with a No. 1 rotor under conditions of 60 rpm and 30 seconds. Flavor was
assessed by five specialist panelists using three categories of good, fair, and poor. [Industrial
Applicability] [0078] In accordance with the probiotic(s) of the present invention, an inflammatory
gastrointgiyngil ingtidisranareanfiv RifRyiatat By artionTens e RNekHE SNMIRIB eihiansibgeomes
possible to completely treat an inflammatory gastrointestinal tract disease that has hitherto been
intractablmardstas el g lgerssubigciasgdormyeapiomatio tieray vitha meslsisalaggatdmihgrmore,
since the probiotic(s) of the present invention does not have biological toxicity, it can be taken simply
and effeciveiyt ycddingrbdoa @)arnraceigicalreprapasitkiiy oyegioodicempositpoducl AMMEakClaim 1]
A probiotic(s) having aryl hydrocarbon receptor (AhR) activating potency. [Claim 2] The
probiotic(sparcerdin ghto Glasmikthdoess ifothieeprobiot piedics eleeiad o irathebguillys toitsgting of a
Lactic acid bacterium, a Bifidobacterium, and a Propionic acid bacterium. [Claim 3] The
probiotic3l) laciir ditrgito Elainmsgdorrieadeoditheh & quiobrtilb(s) bsligdrmosc Qici@ B2 tefithra. fdlatin 4]
Lactobacillus delbrueckii subsp. bulgaricus OLL1181 strain (depository number: FERM BP-11269).
starter.

[0076]

From the result of measuring the physical property values as described below, it was
shown that the drinking yogurt obtained by production using the OLL1181 strain (invention
product B) had a desirable flavor and physical properties at the same level as or better than

the control drinking yogurt (control product B).

[Table 3]
Control product B Inventiog product
pH 4.17 4.15
Lactic acidity 0.79 wiw% 0.79 w/iw%
Viscosity 23.5mPa:s 23.2 mPa-s
Flavor Good Good
[0077]

Measurement methods for physical properties

Measurement of pH was carried out using a glass electrode pH meter (HM30-R,
manufactured by DKK-TOA) at 5°C.

Lactic acidity was titrated using 0.1 N NaOH with phenolphthalein as an indicator,
and calculated.

With regard to the curd tension of a yogurt, constant rate loading was imposed on a
sample via a spring using a MAX ME500 curdmeter (Asuka Kiki) with a weight of 100 g, the
strain caused by deformation was measured using a load cell, and the elasticity at break was

defined as the hardness (Q).
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[Claim 5] An anti-inflammatory agent comprising a probiotic(s) having AhR-activating potency.
[Claim 6] The anti-inflammatory agent according to Claim 5, wherein the probiotic(s) having
AhR-activating potency is selected from the group consisting of a Lactic acid bacterium, a
Bifidobacterium, and a Propionic acid bacterium. [Claim 7] The anti-inflammatory agent according

to Claim 5 or 6, wiergitdagypreiiatisdsliieceat agiie aidibagigauie BERI&ing an RE200 model

anti-inflammatory agent according to any one of Claims 5 to 7, wherein the probiotic(s) having
AhR-actirgingpedsateyds (rariamajioodelbtygakiisaed. DrdgatiguseOtdntlifbhsbaso fsHaEmdo]

An orally ingested composition comprising the anti-inflammatory agent according to any one of Claims
5to 8. [Cdaiseddids. The orally ingested composition according to Claim 9, wherein the composition
for oral ingestion is selected from the group consisting of a beverage composition, a food compaosition,
a feedstuff compBkitionywas dss gdsuhiactudicpk cialigy paiiaist$Clksing thide catefaniethwdjdodstarening
probiotic(s) having AhR-activating potency, the method comprising a step of stimulating
AhR-expaaggiegrcells having an expression unit containing a xenobiotic responsive element (XRE) and
a reporter gene region downstream thereof by means of a candidate probiotic(s) and/or a culture
supernatant thereof.

[Industrial Applicability]
[0078]

In accordance with the probiotic(s) of the present invention, an inflammatory
gastrointestinal tract disease can be alleviated by action on the enteric environment, and it
becomes possible to completely treat an inflammatory gastrointestinal tract disease that has
hitherto been intractable and has only been subjected to symptomatic therapy with a
medicinal agent. Furthermore, since the probiotic(s) of the present invention does not have
biological toxicity, it can be taken simply and effectively by adding it to a pharmaceutical

composition or a food composition.
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CLAIMS
[Claim 1]

A probiotic(s) having aryl hydrocarbon receptor (AhR) activating potency.
[Claim 2]

The probiotic(s) according to Claim 1, wherein the probiotic(s) is selected from the
group consisting of a Lactic acid bacterium, a Bifidobacterium, and a Propionic acid
bacterium.

[Claim 3]

The probiotic(s) according to Claim 1 or 2, wherein the probiotic(s) is a Lactic acid
bacterium.
[Claim 4]

Lactobacillus delbrueckii subsp. bulgaricus OLL1181 strain (depository number:
FERM BP-11269).

[Claim 5]

An anti-inflammatory agent comprising a probiotic(s) having AhR-activating potency.
[Claim 6]

The anti-inflammatory agent according to Claim 5, wherein the probiotic(s) having
AhR-activating potency is selected from the group consisting of a Lactic acid bacterium, a
Bifidobacterium, and a Propionic acid bacterium.

[Claim 7]

The anti-inflammatory agent according to Claim 5 or 6, wherein the probiotic(s) is a
Lactic acid bacterium.

[Claim 8]

The anti-inflammatory agent according to any one of Claims 5 to 7, wherein the
probiotic(s) having AhR-activating potency is Lactobacillus delbrueckii subsp. bulgaricus

OLL1181 strain.

33



[Claim 9]

An orally ingested composition comprising the anti-inflammatory agent according to
any one of Claims 5 to 8.

[Claim 10]

The orally ingested composition according to Claim 9, wherein the composition for
oral ingestion is selected from the group consisting of a beverage composition, a food
composition, a feedstuff composition, and a pharmaceutical composition.

[Claim 11]

A method for screening probiotic(s) having AhR-activating potency, the method
comprising a step of stimulating AhR-expressing cells having an expression unit containing a
xenobiotic responsive element (XRE) and a reporter gene region downstream thereof by

means of a candidate probiotic(s) and/or a culture supernatant thereof.
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