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AGENTS FOR PROMOTING IgA PRODUCTION Filed of the Invention 5
The present invention relates to an agent for promoting IgA production.
Particularly, the present invention relates to an agent for promoting IgA,
which functions effectively in intestine. Background of the Invention 10
IgA has been known as a molecule present in saliva, intestine, trachea
and the like, which has an important role in enhancing barrier functions of
mucosa such as blocking microorganisms and allergen which penetrate

through mucoSBENTE ERQVANMGE 19 R UEHENe.

Additionally IgA protect an immunologically immature infantile body and it
has been well known that IgA from 15 mother's milk is used for
Filgdnddbe g ntiotpensation as passive immunity. On the other hand,

regarding immunomodulatory functigns of lactic acid bacteria, there have,

recentl) BoBTFSBULIEN FOUBRY SIS, AL TeR M0 B aets SR cton.
PaftiterengemapRtAPRIEAIRISHAIE Ry 8P egR NG RRIgINIRYAERd which

(Tetsuji Hirota: New Food Industry, Vol.32, No10, p9 (1990)). However, in

funponsseffegbiedy HotrdgsHeSmmunomodulatory functions were covered
and not all species of lactic acid bacteria have been discussed. Thus only
insufficient information has been obtained without comprehension of the

Baokeroemd af thabidpaisaria which promote secretion of IgA have been
partiallégiscussed and particularly bacteria of genus Bifidobacterium is

considded BnEFELEMNRIB S IRHE SffceeNe BRI aAndRiRsipe. trachea
andNg18oie iSRS IRCES I Bidardinee i In IR BAGRCHINERShs of mucosa

Bifidobacterium bacteria with Peyer's patch cells to 'select bacteria with

suhgRs&tofiiag indgoecrgansstt@ivh apwsficanhigraxsaieatt Siraisghomucosa
s B A chog S BIE SRS on et o
imidowelegic3ly/Bifidediacteiitaniladterdsy hadeibaas kaewmisiigprasenat IgA from
mosfﬁgg'cse%im ihsutr}g%g ?gruignmuno!ogica! compensation as passive immunity.

On the other hand, regarding immunomodulatory functions of lactic acid
bacteria, there have recently been several reports and information about |
mechanisms, and differences among species or strains have been increasingly
elicited (Tetsuji Hirota: New Food Industry, Vol.32, No10, p9 (1990)). However, in
these reports, not all the immunomodulatory functions were covered and not all
species of lactic acid bacteria have been discussed. Thus only insufficient
information has been obtained without comprehension of the overview. Lactic acid
bacteria which promote secretion of IgA have been partially discussed and
particularly bacteria of genus Bifidobacterium is considered to have some role in
infants, since the abundance ratio thereof in infantile feces is high. There is an
attempt of co-culturing Bifidobacterium bacteria with Peyer's patch cells to select
bacteria with high activity to induce IgA production. Specifically, presence of
strains of Bifidobacterium longum and Bifidobacterium breve having strong

promoting activity on igA secretion were reported (JP 02-280059). However,

Bifidobacterium bacteria have been known to be present scarcely in human adult
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1 intestine, and therefore it is expected that normally they hardly contact

Peyer's patch cells. Indeed, such species or strains individually selected

have not been confirmed about whether they sufficiently function in

human intestine. Having reviewed lactic acid bacteria in general, there are

no reports 5 suggesting relationship between Lactobacillus bacteria and
intdgtinerogdretigsrefieesificalielhrictadethatreRpim AP AHEAURIAILS tdntact Peyer's

compare IgA production- promoting activities among Lactobacillus species

Palshstidlifis (DARACarEULABBRER ShisdaMSWRENEPEY sPaRAhaRYR ot been
oA R AU e et

activity. 10 Regarding the
intestikddloalizatiowsd Uactmbacilt vhatteida in gemenz!, Lhet@bac#iuso reports

T R
spé&fibﬁﬂo@ﬁéi@saﬂﬁr%a%béﬁ@t%ﬂﬂuwi W ddeAsiRPECINS production-

johnsonii (Bioscience Microflora, 22 (3), 75-83, 2003). 15 Summary of the .
pramasing activiipreaainnigvieation peilid s easd RcHlRiNsaveigh wrecabundant in

RO GSR, Riaguction by enhancing lne WGIENOLPeYar SRAGHOT s ang
ike and an agent’for” pronioting 1g& protitiction comprisifng the

whi@actabaciHiyh hactaiiationl|has der astined 20 sepsediertrding pesegthigh activity.
inventors demonstrated that there were differences observed in the

Reggfidigor ihemiiagingl plecrigriramshg Lactebaciius nhedrEapdtiefuman,
L 2B HRIRIDIRINGBCHMR @;%?)Z;/B%QJQAMQQQ%%&& SECLSRAUCHEY bacteria

various Lactobacillus s using various strains which exist or do not
belonging Hangemas intestibatifast (thiote isf Homrafdces ovigiaroflotheas well as

origin)..Particularly among human.jntestinal tract-fixed Lactobacillys . y
Lagfgg%@%( Lésp cBRECaRE agﬁﬁgalgac;}ms gasseri an f‘ac obacis Jjohnsonii

(Bioscience Microfiora, 22 (3), 75-83, 2003).

Summary of the Invention

The present invention provides Lactobacillus bacteria which promote IgA
production by enhancing the function of Peyer's patch or the like and an agent for
promoting IgA production comprising the Lactobacillus bacterial cells as an active
ingredient.

The present inventors demonstrated that there were differences observed
in the activity of promoting IgA production among Lacfobacillus bacteria species by
determining activity of promoting IgA production in Peyer's patch for various
Lactobacillus strains by using various strains which exist or do not exist in human
intestinal tract (those of human feces origin or other origin). Particularly among
human intestinal tract-fixed Lactobaciflus bacteria species Lactobacillus
amylovorus was found to have enhanced activity of inducing IgA production.

Thus, the present invention is an agent for promoting IgA production
comprising Lactobacillus amylovorus cells as an active ingredient, particularly an

agent for promoting IgA production comprising Lacfobacillus amylovorus CP1750
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amylovorus was found to have enhanced activity of inducing IgA
production. Thus, the present invention is an agent for promoting IgA
production comprising Lactobacillus amylovorus cells as an active
ingredient, particularly an 30 agent for promoting IgA production
comprising Lactobacillus amylovorus CP1750 2 (FERM BP-10532) as an

(FERINBIIre TN 8P EbERGIMHI_REsfeNnt invention an agent for
promoting IgA production which may enhance immune barrier. Thus the

preserfhaopsdinshtprieders aeihinvertiaodumeageatiiucse feetthgrigibidmgduction
ve )..Rarticularly fermented milk,-5 nutritional food..functional food, .
B I i D o i NSRBI Bt byes

immmonsbariier., Bfeegentéexninonading lgdveradustipartretargifigrioghted milk,
resent invention may enhance mucosal barrier function to prevent

nulrasRI e Senstioniieathdendrispsrreifirddirghhisin Asaldldink, tablet or
theINEIBOR AP IR AR aRAUEn iR fOE UM AR EA roduction

10 Brief Description of the Drawings Fig. 1 is a comparison betweén
acpootimginty atttvitipe senkg Apeotiootiondpr edifferest Ipactaisacilherbactériaction to

Control was PBS without hacterial cells. Bars show standard errors. 15
PreYall, AR Rt 056 A e AR RO RO G Ko P RSSHABI PoRaa. el as

endRcRIREH AN AHIORIEHBGIGA REOFUILS ehRLINBOdAsRkagHUs barterial
cells which have been unknown about induction potency of IgA which is

active for preventing antigenic materials including 20 allergens from

er? i 0 in an "agent for promoting IgA
BrE:)ro u%%ﬁrﬁn #&aﬁzgﬁgotﬁgg’s% gwhich has an activity of promoting IgA
produdfiign. {Tbezapphpaticonbiteage irton ptog eltgitzd protteodiction for
fhe
dlfFerent Lactobacillus bacteria. Control was PBS without bacterial cells. Bars

show standard errors.

Description of the Preferred Embodiments

The present invention relates to an agent for promoting IgA production
containing Lactobacillus bacterial cells which have been unknown about induction
potency of IgA which is active for preventing antigenic materials including
allergens from contacting mucosa. As used herein an "agent for promoting igA
production” means a composition which has an activity of promoting IgA
production. The application of the agent for promoting IgA production of the
present invention is not limited as long as the purpose thereof is promoting IgA
production and the agent may be used as a medicament or an additive for food
(including beverage). Particularly, the agent for promofing IgA production contains
as an active ingredient Lactobacillus amylovorus cells which was confirmed to
have high induction potency of IgA production among Lactobacillus cells which are
highly localized in intestinal tract and are believed to have abundant opportunity of
contacting immunocompetent tissues in intestine. The Lactobaciflus amylovorus

strains which can be used for the present invention include Lactobacillus
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present invention is not limited as long as the purpose thereof is
promoting IgA production and the agent may be used as a medicament or
an additive for food 25 (including beverage). Particularly, the agent for
promoting IgA production contains as an active ingredient Lactobacillus
amylovorus cells which was confirmed to have high induction potency of

am@bveieduction a810ng batseRagilys eplisiiiehsare mMgtey logalizeddposited  in
intestinal tract and are believed to have abundant opportunity of

IntetatienabRateninocoarpie Raretitaryn Madsna Insdulsebheivpnsed Industrial

SoREATR SRR WIE) SR e P AT B o
shiwvéisadekiosiie BDS5 18536 almreat Patehtdesipmited DopdsitassidiatibmaF ERM BP-

Institute of Advanced Industrial Science and Technology (AIST Tsukuba
w%tral& 1-1, Higashi 1-chome Tsukuba- shi, Ibaraki-ken 305-8536

Japan) q_sd%%i%?éﬁ? W%ﬁ?eﬁ?&%&% By RMUBBsa 12388s!30dR as Peyer's

generally highly produced ™y 'mucosal tissues such as Peyer's patch, an
patgA isralgantibedy drétpoehtifréopen ity Souraioiy ferispomitvidhéwor trachea or

._.Intestine, in saliva and in initial mother's. milk. Peyer's patch is a tissue, . .

GO d3 SR e AL R R R YA i i ot

in GRBERIAGIaHAIEEsE0 dMaHRablgArNRIcdHEINB Gl B invietorseiied large
Peyer's patch in the presence of various Lactobacillus bacteria which are

amspdrveld leAndiesh AnestRrlls flof®r RARGLRTE abtdBHEMUS BYRIi@Rienin the
préjs%ﬂgé U W[@ﬁgg&ﬁ&ﬂ%g}ﬁgﬁatﬂagl%'wi@?\r%ﬁ@ éee?{%% I8 human intestinal

production of eyer's patch to demonstrate that there were
flodiffereraésusbsenied acithe dedivityiaf whochotiieg hgA proshatiely axéiin human

~ found that L.amylovorus had a particularly high activjty of ing IgA
ISR Aot A AL AU GBS P S o T ATiaelrate that
thdndepiinal diese Hde P essbied werﬂ'ﬂéﬂa@tivli@s@ﬂ—p@mdw@rmg@tméaan, and

be used for the present invention by co-culturing Peyer's patch cells in the
foyndséhet éf aandeorus had a particularly high activity of promoting IgA

production among Lacfobacillus species which are dominant in human intestinal
flora. It is possible to verify that these L. amylovorus strains can be used for the
present invention by co-culturing Peyer's patch cells in the presence of various
[.amylovorus strains.

The activity of promoting IgA production on Peyer's patch cells may be
determined as follows. Bacteria, for example Lactobacillus bacteria may be
cultured in a conventional media and condition, for example, in MRS medium
(Difco) at about 37°C-45°C for 12-19 hours, recovered by centrifugation and then
the obtained cells may be washed with distilled water or an appropriate buffer such
as PBS, sterilized by heating at 100°C (for, for example 10 minutes) to store them
for later determination. Peyer's patch cells may be prepared from mouse intestine.
Mouse intestine may be placed in a suitable medium for Peyer's patch such as
RPMI medium and agitated at about 37°C for about one hour until the cells are
dissociated. The resulting cell suspension may be passed through a mesh to

remove undesired debris, and then the resulting cells may be washed with an
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L.amylovorus strains. 20 The activity of promoting IgA production on
Pet'er's patch cells may be determined as follows. Bacteria, for example
Lactobacillus bacteria may be cultured in a conventional media and
condition, for example, in MRS medium (Difco) at about 37C-45C for
12-19 hours, recovered by centrifugation and then the obtained cells may

appRy/aRhef Y IStier Jaigsar 85 SPRIAPIPRRURSESYST PeRsEBatch cells.

sterlllzed by heating at 100C (for, for example 10 minutes) to store them
Th@ordhtam@dteﬂﬁmhaoma?@yecslbamcelﬁtmyme%ﬁ@‘fﬁlreﬁw@m gsiedning an

intestine, Mouse intestine m ced in a suitabl med fo P yer
DA S i AT Bt A R B B R S e FOS at
ab&QUEKTH taisalisiargndigseciptesmERedesdlieeatbsuspensienmisdbst about
passed through a mesh to 30 remove undesired debris, and then the

10 ﬁé@bﬂlln@%ﬂ%&ﬂéﬁl%@%wwnﬁ sHlturagRbaate fAEARMYLGGRYS under 5%
ﬁat%%%#g%qg% %%)Bgv gl%%aters patch cells. The obtained Peyer's

are plate es containing an appropriate medium,
for ex&gﬂolmﬁﬁwmmlwmsu@mlethmmhﬁ%IEC&ay abeutdséfbined by
cells/well, and the aforementioned bacterial cells are added at about 5 10

CORYERIORAL BRINIALSS AUSTh A, B BhiniBh SX e forsiiaaly, Uik ﬁagrmouse
lgPUntfhORatRRsBResadR PRSI SHPRARRIAREHEAy AR TUNGA tb%@bgﬁ'@%ut 50 pl

supernatant may be determined by conventional technlques such as

angitieAp Rt enawble, Isfiitataydingeevarmighbiies (G fentieeafingiay e wells are
a antlbo A at ahaut Q
e N HE R A O A e CoT Syl WS Tween

hie wells are

solvished vatitPBeeTwaes shlitinatbefere addingtd0ding olbl%2 hours at a room
BSA/PBS-Tween solutign to each well, and the plates are Ieft standl

terpResaldraL iR SRR kiBmpERSIIYE BB Mg ke ARARdrb A Astady yiard or
apéQJ[Bthé}J%EEEQBd%%ieamgp%&%ﬁ dytadSBRE WAG %ngﬂlé‘?e@eare left

and'the plates are left
standing for 2 hours at a room temperature. After washing the wells, 50 ul of a

secondary antibody, such as biotinylated anti-mouse IgA, diluted with 1% BSA-
PBS-Tween solution is added to the wells, and the plates are left standing for 2
hours at a room temperature. After washing the wells with PBS-Tween, 50 i of
alkaline phosphatase solution diluted with 1% BSA-PBS-Tween solution is added
to the wells and the plates are left standing for one hour at a room temperature.
After washing the wells with PBS-Tween, 50 pl of disodium 4-
nitrophenylphosphate dissolved in diethanclamine-HC! buffer to 1 mg/mi was
added to the wells to develop to determine the amount of the produced IgA in each
well by measuring absorbance at 405 nm.

CP1750 strain (FERM BP-10532), which was determined by such
methods and which is superior in the activity of promoting IgA production in
Peyer's patch, had specifically high affinity to human intestinal tract and was
therefore expected to exhibit very high activity of promoting IgA production in
human intestine and was particularly preferable as the active ingredient of the

agent for promoting IgA production according to the present invention.
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15 standing for 2 hours at a room temperature. After washing the wells, 50
pl of a secondary antibody, such as biotinylated anti-mouse IgA, diluted
with 1% BSA- PBS-Tween solution is added to the wells, and the plates
are left standing for 2 hours at a room temperature. After washing the
wells with PBS-Tween, 50 pi of alkaline phosphatase solution diluted with

1% ByRER-Weeasaiubiendsadred ddjottheowelbanedveatplatesastier that

left standing for one hour at a room temperature. After washing the wells
lactiftR it Satisien| gl disBimAN4niaEopReRFviciphateaisacdly mspecies
' olamine-He! buff , .
O e o ot A e a2y S S moting
igAabsodbatioe M%nﬁb@@@?ﬂﬁ&ﬂmra&il&ﬁ%@%@ﬁﬁém whichunwber acting

determined by such methods and which is superiqr in the actiyity of )
OBTBRTOHT VB bl G BB 5o LS SoiE RS BrERg AU RyaEeSSIng
anttEnRanriBlesiinatiragl,and was therefore expected to exhibit very high

activity of promoting [gA production in human intestine and was

particladiyigesferadlshaime actigh ingiediepnbfas 3@ afewefothe activity of
romoting \gA production accarding,to the present inventio |
pro\?vqgﬁs%qgl%) eobgd%cgl:%n I%]rorr% geyygotlt% éaaFcR o examé)gere 3%51\%(;@({%%'3“5 BP-

ound by any theo INVentors consi caci
1056E)eiadpoadzagddd hiynae inieslivanpastiosiarlyfLagiobgetius@ppeiesotiig 1gA
strains, are superior in total activities including adjuvant activity b

pr%ﬂ@ﬂr@ﬁ@l@b‘&é%ﬂ@rpfﬁ%ﬁﬁféﬁﬂﬁ%ﬂww%Mﬁ%@ﬁé?ﬁ‘@?@rﬁ?’ﬁa‘f%s, killed
cel@?%@iﬂﬂﬁéﬁ&@&gc%ﬁ@,nﬁgﬁq[?@@’%‘%&%@%ﬁ@”ﬁé%ﬁ@‘%@cﬁ\@ﬁdo not

productioh to processing antigens more effectively. L.amylovorus strains
loswHioh anthabnfiimebtodtise g actditgtafnpromaingrigépitecitrefiodicated,

R R G 8 S SRR 7830 oo
an@CpoiRgde thelBreset dnenitaarinamiSorraniuding liataels, killedcells and
lyophilized cells of L.amylovorus cells will be valuable from the viewpoinis of
convenience. If necessary, the activity of promaoting IgA production from Peyer's
patch of any of these forms can be verified by the aforementioned methods.
Where the agent for promoting lgA production according to the present
invention is used as a medicament, in addition to L.amylovorus cells the agent
may contains other medicaments and pharmaceutically acceptable conventional
excipients and additives. The formulation may be in a form of tablet, powder, pill,
granule, capsule, sugar coated tablet or syrup, which may be produced according
to conventional methods. The agent for promoting IgA production according to the
present invention may be added to various food (including beverage) or feed,
particularly fermented milk, nutritional food, functional food, food for specified
health use, health drink or tablet. For any of these forms the target intake of the
agent for promoting IgA production according to the present invention is 20mg (dry
weight) or more per day as cell weight (dry weight) (about 10'° cells: the number of
cells may be counted by Coulter counter or the like). Alternately, it is preferable to

ingest about 100g per day for fermented milk or fermented broth. Since the active
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cells, homogenized cells, cell lysate and powdered cells as long as they
do not loss the activity of promoting IgA production. Thus, unless
otherwise indicated, "L:amylovorus cells" include live cells, killed cells,
homogenized cells, cell lysate and powdered cells and any other forms.
Particularly cultured live cells and 15 lyophilized cells of L.amylovorus

ingrelisentl dfetglpabie fomvbetidawbangiol meryagientestit Nesassanpresent in
the activity of promoting IgA production from Peyer's patch of any of )
huméﬁe%ﬁﬁs"&%tﬁ@vé‘ﬁﬁﬁﬁtwtﬁe'%‘i‘é?eﬁﬁ@ﬁ‘%\%é&f taRRRMNARRIAReting 1gA

preFAIJAT ALCTREHROHO AR AHLCHAD ACENiRgJR e Hﬁsg%si@\’ﬂ%@%\'ri%tic side

used as a medicament, in addition to L.amylovorus cells the agent
effardy. cOmaagenttier predictimg i arrdiinziomaeentiodithg doctietadrkesent invention
. conventional .excipients and additives. The formulatjon may be.in a form of
s SRR B A, Brel i, RS P S ted SRS SR SR PHIGHN 19A
préfay tshPERAUAEH AEEOMENG ré SRN VRIS Me\nthIZhe AgRE! BY food or for

promoting IgA production according to the present invention may be
adgHuetptpodrasul ®od (including beverage) or feed, 25 particularly

fermen i triti functi | food, foad for..specified. health. , .

il RS e i S e e T

mexjent g runaigngaaditiredusiipnzascesing tevine preesiel skesdion fise art, for
20mg (dry weight) or more per day as cell weight (dry weight) (about

the A eeRS: e RLRAUEING: ReRETRATANEN IRRIRFEAUIRY cBHRtBR oPtise 25 2

mdRhrAERINAIBY df ISR ISIBIS 1A FHARIRSAPRULE LY R‘?hg@yaf?ﬁehdium which

~ fermented milk or fermented broth. Since the active 6 ingredient of the
is pedderiiveinidnmamio\eran)idead dotdivactaradpresendyninguedéents of food

small intestine, ingesting a large amount of the agent for promoting IgA

gra|ocfig'oluction according to the present invention would not cause problematic

side effeeinyldhergenidar ipranaqiingéeAintediiiinoarceer dngie dgccording to
resent invention 5 is therefore suitable for food for human. Namely, the

CUSHEAS P PIIRDRRNTLN BrosiHBh BELERHE Wah&prudL iR iirsttiskilgd in the
arSWighisRi&Se 33 deP9pfebare a preparation to be ingested by human, such

as a medicine, food and drink for human, a medium that is not deleterious when
ingested by human is preferably used. An example of such a medium is one
prepared only from food-grade components. For example, using a semi-synthetic
medium (regardless of its type) prepared only from food-grade components, L.
amylovorus is cultured in a range from 37 to 45°C for 12 to 18 hours, and
centrifuged to recover bacterial cells. Subsequently, the recovered celis are
washed with sterilized water by centrifugation (repeatedly washed if necessary) to
obtain cells of L. amylovorus used as the active ingredient of the agent for
promoting IgA production of the present invention can be obtained. The cells
thus obtained are frozen directly or frozen with addition of an excipient such as
dextrin as appropriate, lyophilizing the cells to obtain a raw material for food
containing the living cells. On the other hand, the bacterial celis which are
washed with sterilized water and then sterilized by heating are frozen directly or

frozen with addition of an excipient such as dextrin as appropriate. Then, by
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adding to food as it is. Although L.amylovorus used in the present
invention may be cultured in a medium and culture condition which are
well-known by those skilled in the art, for 10 the purpose of producing a
preparation for ingestion by human such as a medicament, food or
beverage for human, it is preferable to use a medium which is not harmful

pelfE it MARs SXAIIRICH Bidiamasieofuiyringredisidresn g 9ke dead

L. amylovorus used in the presentinvention can be cultured according to
cells eriipgnebdaingitiohs thedemogistrmtivivaieHtbedwemntoosis 16 thestorm of the

ce sk"éﬁ%dqgstgx? s‘?‘r%r'\’i'r‘?a}ﬂ‘ﬁ?f]f‘c'}?n{”o?r R GRS AIRRASIRD 190%1s foods or
Ingested oy human, suc as a medicine, food an rink for human, a

madeiien tat [sefetsisietprinmadencingrateddyigumamis@raisrabbight) of the
used. An example of such a medium is one prepared only from
celisigingesisrhpeheats. For example, using a semi-synthetic 20 medium

(regardigssaf Bﬁ?@Pﬁ H&?W@Fﬁ%ﬂ@ﬁ A tRacherads BooARO8F Rk fermented

amylovorus is cultured in a range from 37 to 45C for 12 to 18 hours, an
branuifodes thitaicedbhaadeiad celis:iSubseleatyyiharesoveltadeckils a starter

T R A el i TR

th@%@%@%ﬁ?&éé@f&m@"&!ﬂﬁp%%%%%f tBARERBRDHIY AR E3R 37°C to

be obtained. The cells thus obtained are frozen directly or frozen with

453ddinnn epakinaxitigishitiuehais derncks dpprepriite, fpophinany heweetener

U A e B e A 08 Do e

setimpletitizeddristiesitingdth drozeniaing ctigp g0 e nivathindditiorchiiled food
an excipient such as dextrin as appropriate. Then, by 7 performing

Priste ofyinG'8Y o HRRRG S HiERT 4R RIRRATEI RoRRSHIAL ARYIHEAR prolonged

sh%ﬁ#ﬁf%?ﬁﬁ%%@ﬁ‘?&n%mgdem%%ﬂqpk“&%%mttﬂﬁsf&ﬁ%%d product

be orally ingested in an amount of about 100 g/day. Preferably, about 10'° cells of

L. amylovorus are included in 100g of such a fermented product.

When Peyer’s patch cells are cultured with the agent for promoting IgA
production according to the present invention, the amount of IgA produced in the
culture solution significantly increase (see Example). Generally, the IgA production
is frequently observed in mucosal tissue cells, the agent for promoting IgA
production according to the present invention is considered to have a function to
promote IgA production not only in Peyer's patch cells but also in other mucosal
tissues. Accordingly, when the agent for promoting IgA production according to the
present invention is orally ingested, IgA production will be systemically promoted
in mucosal system as well as in mucosae of the intestinal tracts; moreover, the
protective function of the mucosal system is systemically enhanced, and allergens
intrusion through mucosae are blocked, generally enabling the suppression of
onset of allergies including food aliergies. For exampie, the agent for promoting
lgA production according to the present invention promotes intraoral igA

production, thereby suppressing periodontal bacteria, and thus it can be used for
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cells themselves or in the form of the cells added into foods, various foods
or medicines are preferably prepared such that 20 mg or more (dry
weight) of the 5 cells are ingested per day. On the other hand, fermented
milk, fermented broth, or mixed fermented broth can be obtained by
adding a culture of L. amylovorus cultured in a starter medium into a

impRAGRRLIA I ISR EHdY GRawaE ntineIRie BIkiAESKBhiyisR BIgsasating IgA

a few percents, for example 3% to 6%, fermenting the mixture at 37C to o
prorhiali@) ancccdiithiptieenpiseatnbtry@inkdadideedresbno.es be migreelect it is

sweetener_andjor a flavor may be agdded to th ai c .

ex%%@ﬁégrig’t%f%o a%ﬁgl@'?ﬁea(ﬁgen%%’@echgg?ac?gﬁs?f:sﬁggn§ "tgﬂqép?rgf Itaﬁf1§ mg}r/oduchon

inchedtispdalisestly rs Zochaltethéoadtivsadyatddsit Imay e dutithdadiehilgiedtnity for
prepare a product having a grolon ed shelf life. For such a fermented

thep e it gsiénatatirethatife 26ibntel PFOMRENG o RIRANIetfieof is
coRS ARG g@?ggﬁ%ﬂgﬂ%}g Preferably, about 1010 cells of L.
Included’i

amylovorus ar in TOOg of such a fermented product. When
Peyer's patch cells are cultured with the agent for promoting IgA
production according to the presept inver]éion, the amount of IgA produced
in the culture solution significantl# (?(see Example). Generally, the
Ex ofluction 20 is frequently observed in mucosal tissue cells, the agent

or promoting IgA production according to the present invention is
1) EspprratientofHacticearid dRFtabapesifote IgA production not only in

Peyer spatchicells byt dlsgin, albek mHegsaL dissy R fgeordinal. when
the agent for promoting TgA production according to the present invention
L. riszoraibys ingasteds fofa pithaudimmndl de Syatemically promoted 25 in

mucosal system as well as in.mucosae of the intestinal tracts; moreover,

L.retder SrbeacoRandivh /Gdss mliaBtAVsystem is systemically enhanced,

L Fafalerdang dpiskieniRronehdnuaasasiarg)blocked, generally enabling
the suppression of onset of allergies including food allergies. For

L. roiaeipie] thélagéohsoi v ariagg Sk Shaddvition according to the present
L. SHYS0HS5 R MRS IAR B2 asei Strain B)

L johnsonii A (Lactobacillus johnsonii Strain A)

L johnsonii B {(Lactobacillus johnsonii Strain B)
L.galinarum A {Lactobacillus galinarum Strain A)
L.gasser A (Lactfobacillus gasseri Strain A)

L.gasseri B (Lactobacillus gasseri B}

L.fermentum A (Lactobacillus fermentum Strain A)
L.crispatus A (Lactobacillus crispatus Strain A)

L.buchneri A (Lactobacillus buchneri Strain A)
L.amylovorus CP1750 (Lactobacillus amylovorus CP1750)
L acidophilus A (Lactobacillus acidophilus Strain A)

L.amylovorus CP1750 was a sfrain which was arbitrarily selected from
our standard L.amylovorus stock. These Lactobacillus species and strains were

respectively cultured in 100 ml of MRS medium (Difco Laboratories) at 37°C  for
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30 production, thereby suppressing periodontal bacteria, and thus it can
be used for 8 improving and preventing periodontal diseases. Since the
agent for promoting IgA production according to the present invention has
almost no or no side effect, itis extremely safe. Additionally, since the
agent for promoting IgA production including cells of CP1750 as the

18 ¥RJiMe ingredient hasa priicvdahehiahafiaiy doh fetheAfun fedriestinrlg about
tracts, the activity of promoting IgA production thereof is considered to be

10 pasiitarar!figabRUBHRREHRRe P INGPTap SaRbrsbRRgaiots of the
fre%?%&ﬁ@bcggﬁ{\%@a%?gﬁkeg?ﬁﬂﬂgﬁtfﬁ'ﬁ%gs‘éﬂ@r&é’x%%@% belOWhg at 100°C for

amnosus obacillus rhamnosus Strain A) L.reuteri A
10 (hanitdm cithisiautes Sdrairfok)thepfaitaving Axhemtobaisilius plantarum
Strain A) 15 L.paracasei A (Lactobacillus paracasei Strain A) L.paracasei
B (Lactobacillus paracasei Strain B) L.johnsonii A (Lactobacillus johnsonii

2) SliRiRiAY driPBRspaibBiéhadpdacihs E@@é@ﬁ@é SteirBhdefpinsube i cells
(Lactobacillus galinarum Strain A) 20 L.gasseri A (Lactobacillus gasseri

Strain Injebtinessave B (rerowediie g 3564 8) Mfegnwsituieyer's patches were
Lactobacillus fermentum Strain A) .L.Grisp tobacill rispatus.
xS o R TR e B S IR When the

.amylovorus

ex&iESLY PRybastphasibissary olaes SHLIHD) dgastddpdtilB®°s for one hour. After
(Lactobacillus acidophilus Strain A) )

the cells were dissociated, the cell suspension was passed through a mesh to

remove debris and the celis were washed with RPMI to obtain Peyer's patch cells.

The Peyer's patch cells were seeded in 96-well plates containing 5% FCS-RPMI to

be 5x10° ceils/well. The cell suspension prepared in 1) was added to be 10 ug/ml

(dry weigh of celis), which was cultured in FCS-RPMI at 37°C under 5% CO,, and

after culturing for 7 days the culture supernatant was recovered.

3) Determination of 1gA production from Peyer's patch cells

The amount of IgA in the culture supernatant obtained in 3) was
determined by ELISA. A primary antibody (goat anti-mouse IgA, Zymed
Laboratories) was 1000-fold diluted with 0.1 M Na,HPO, solution and 50 yl of the
antibody solution was added to the ELISA plate and coating was conducted by
standing the plate at 4°C overnight. The wells were washed with PBS-Tween and
then 100 ul of 1% BSA/PBS-Tween solution was added to each well and left at a
room temperature for 2 hours to block the wells. The wells were washed and then
IgA standard (IgA: Purified Mouse Myeloma IgA, Zymed Laboratories) or suitably
diluted samples were added to the wells at 50 pl, and left standing at a room
temperature for 2 hours. The wells were washed and then 50 yl of a secondary
antibody (IgA; biotinylated anti-mouse IgA, clone; C10-1, BD Pharmingen) was
added to the wells and left standing at a room temperature for 2 hours. The wells

were washed with PBS-Tween and then 50 pl of 4-nitrophenyl| disodium phosphate

10
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L.amylovorus CP1750 was a strain which was arbitrarily selected from
our standard L.amylovorus stock. These Lactobacillus species and strains
were 30 respectively cultured in 100 ml of MRS medium (Difco
Laboratories) at 37C for 9 18 hours , the cells were then washed and
freeze-dried. After freeze-drying about 1011 dried cells (about 100 mg)

(THGES RERINRG IR LT HRRINe A funtseitbrifiRrzerdriedBelIWes®) to be 1
suspended in PBS and sterilized by heating at 100C for 10 minutes,

mMg/ickafeRIGEED RrdRusisiowig aRpertaBRe. 3 AWominMgoretsisysed. The
IS r tobaci j I tings
o RIS A S S 0 B o
a taelkafEgase Was dissolved in 5% FCS-RPMI to 1mg/ml into which the
excised Peyer's patches were placed and then agitateg at 37C for one

hour. AHBPAY the sliinserd i SREad R BlarYa S SikioR ARSI agiivity on
IgANT RS REBRSN [OrdBIBRVErdelris ang Hag; cells wernwarlrgthdtPMED,  and
to obtain Peyer's patch cells. The Peyer's patch cells were seeded in
L gBdaphifiatés Coptaminy BueRES-RPMbtaieeb F0BI cklrridep/niie felvere the

suspension prepared in 1) was added to be 10 pg/m] (dry weigh of cells .
PR Qind CAI CH S P LSBT A B, A Syt 03 Tlfots RUESHRE, while
L. &uiiRgferidlayndns eaituCPITBY RataBhwas rRcoverestichcid bacteria which

Determination of IgA production from Peyer's patch cells The amount of

ioqgﬁzﬁﬁi thR Bumae WEéﬁﬁﬁtéﬁﬂoﬁ%i‘ﬁ@@“iW Wh@uﬂtﬁériﬂﬁﬁ%@(’@}/ ffarisa. A
primary antibody (goat anti-mouse IgA, Zymed 20 Laboratories) was
1000-fold diluted with 0.1 M Na2HPO4 solution and 50 pl of the antibody

4} fdotonalhdrnaalttedstiaheHL By peateen@ieddbog was conducted by

standing the plate at 4C avernight, The wells wer, hed with
BB B KRR RSt D i B Bl SR B E et Baguct No.
sooeaciaell e et aiatdermdeameridiesirs? Beulsdmblogsrthe weltszs0 for

The wells were washed and then
carbohydrate assimilation. The results were shown in Table 1.

11



25 IgA standard (IgA: Purified Mouse Myeloma IgA, Zymed Laboratories)

or suitably diluted samples were added to the wells at 50 pl, and left

standing at a room temperature for 2 hours. The wells were washed and

then 50 pl of a secondary antibody (IgA; biotinylated anti-mouse IgA,

clone; C10-1, BD Pharmingen) was added to the wells and left standing
Tagkaroom temperature for 2 hours. The wells 30 were washed with
—PBS-Tween-and-then-56-pt-of-4-nitrophenyt-disedium phosphate 10

ddajore/dagei Kougyou) dissolveskiirdiethemvlamine-HCI buffer (pH8.9) to
be 1 mg/ml was added to develop and absorbance at 405nm was
gisermined. The amount of produced IgA was shown in a graph using the

daﬁ for IgA standard as a basis (Figure 1). 5 Among the strains which
X BF@d a relatively high promoting activity on IgA production, L.reuteri
@ahBH%’@eri A, L.amyulovorus CP1750, and L.acidophilus A (Figure 1),
L.reuteri A, L.buchnery and L.acidophilus A were the species or strains
hwidyigbiate@ormally not observed in human intestine, while L.amylovorus
including Strain CP1750 are shown to be lactic acid bacteria which 10
rieeafized on human intestine and are dominant in human intestinal flora.
4) Bacterial characteristics of L.amylovorus CP1750 A marketed bacterial
‘?déwﬁ’ﬁ(?ation kit (Api50CH: Biomerieux, Product No. 50307) was used to
Ld_g%ggne characteristics of L.amylovorus CP1750 for 15 carbohydrate
asSimilation. The results were shown in Table 1. 11. Table 1 Carbohydrate
@ksinglation * glycerol - erythritol - D-arabinose -

beta-methyl-D-xyloside -
galactose +

glucose +

fructose +

mannose +

sorbose -
rhamnose -
duicitol -
inositol -
mannitol -
sorbitol -
alpha-methyl-D-mannoside -
alpha-methyi-D-glucoside -
N-acetyl glucosamine +
amygdalin -

arbutin -

12



L-arabinose - ribose - D-xylose - L-xylose - adonitol -
beta-methyl-D-xyloside - galactose + glucose + fructose + mannose +
sorbose rhamnose - dulcitol - inositol - mannitol - sorbitol -
alpha-methyl-D-mannoside - alpha-methyl-D-glucoside - N-acetyl
glucosamine + amygdalin - arbutin 12 Table 1 (continued) esculin -

raB cSnlabiggy + malose +

escutin -

salicin -
celiobiose +
maltose +
lactose +
melibiose -
saccharose +
trehalose -
inulin -
melezitose -
raffinose +
starch +
glycogen -
xylitol -
gentiobiose +
D-turanose -
D-lyxose -
D-tagatose -
D-fucose -
L-fucose -
D-arabitol -
|-arabitol -
gluconate -
2-keto-gluconate -

5-keto-gluconate -

*

"+" represent positive for assimilation and " — "represents negative for

assimilation

13



lactose + melibiose - saccharose + trehalose - inulin - melezitose -
raffinose + starch + glycogen - xylitol - gentiobiose + D-turanose -
D-lyxose - D-tagatose - D-fucose - L-fucose - D-arabitol - L-arabitol -
gluconate - 2-keto-gluconate - 5-keto-gluconate "+" represent positive for
assimilation and "represents negative for assimilation 13 L.amylovorus
CP1750 exhibited a well growth even at 45C. References 5 1. JP

02-280059 A
L.amylovorus CP1750 exhibited a well growth even at 45°C.
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2. New Food Industry, Vol. 32, No.10, p9 (1990) 3. Bioscience Microflora,
Vol.22, No. 3, p75-83 (2003) 14 [Claims] 1. An agent for promoting IgA
production comprising Lactobacillus amylovorus cells as an active
ingredient. 5 2. The agent for promoting IgA production according to claim
1, comprising Lactobacillus amylovorus CP1750 cells, which is
[ceggignated to Accession No. FERM BP-10532, as an active ingredient. 3.

The agent for promoting IgA production according to claim 1 or 2 for 10
1. additio hagaTblsd. ronzeiiopdeifiusrafiatiobraerarisiag spetifiegitys

ariEeRRL s BE RN 2 hve Prtgaient®

2. The agent for promoting IgA production according to claim 1, comprising
Lactobacillus amylovorus CP1750 cells, which is designated to Accession No.

FERM BP-10532, as an active ingredient.

3. The agent for promoting IgA production according to claim 1 or 2 for

addition into a food.

4, Lactobacillus amylovorus CP1750 specified by Accession No. FERM BP-
10532.
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