SPECI FI CATI ON  FERMENTED COVPOSI TI ONS HAVI NG | MMUNOVODULATORY ACTI ONS

TECHNI CAL FI ELD (0001] The present invention relates to conpositions having
i mmunonodul atory actions that contain Konbu fermented with Jlactic acid
bacteria; nore specifically, it relates to conpositions having an

I mmunosti mul ating action and/or conpositions having an anti-allergic
action. The present invention al conposi tions havi ng

i mmunonodul atory actions that co%?gFﬁkﬁgﬁgaéﬁernented with lactic acid
bacteria, sesane fernented with lactic acid bacteria, and soybean(s)
fermented with lactic acid bacteria. BACKGROUND ART (0002] In recent years,
probl ens assogERMERTED ! COMPOST TFONS SHAVINGD TMMUNOMODERATORYY ACPIORSL at an
accelerated rate. Allergy causes various diseases and topped w th

pol linosis, diseases such as atopic dermatitis, food allergy, allergic
rhinitis, and allergic asthma are known to afflict particularly |large
nunbers OTEQHNIEGAL sFIELD ably, it has been reported that the nunber of
patients with pollinosis has increased drastically. Faced with this current
st at us, néﬂ9°b£npanies nmost of which are pharnmaceutical manufacturers,

have been conducting intensive studies for conbatlng al l ergy, and a nunber
of -1 product sTHARF ?ﬁﬁﬂF(ﬁﬂﬁﬁqﬁiQE rrdptese iParrPRodi tLpms) hawing

ant il ler g NS PNl e 1eee JEUOR RERouCPELRSH ELA ARk

presentin

lactic acid bacteria; more specifically, it relates to
compositions having an immunostimulating action and/or
compositions having an anti-allergic action. The present
1nventioﬁ also relates to compositions having immunomodulatory
actions that contain Kombu fermented with lactic acid
bacteria, sesame fermented with lactic acid bacteria, and

soybean(s) fermented with lactic acid bacteria.

BACKGROUND ART

[0002]

In recent years, problems associated with allergy arxe
becoming increasingly evident at an accelerated rate. Allergy
causes various diseases and topped with pollinosis, diseases
such as atopic dermatitis, food allergy, allergic rhinitis,
and allergic asthma are known to afflict particularly large
numbers of patients; notably, it has been reported that the
number of patients with pollinosis has increased drastically.
Faced with this current status, many companies, most of which
are pharmaceutical manufacturers, have been conducting

intensive studies for combating allergy., and a number of
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I nfl ammat ory substances from granul ocytes, called mast cells and | ocated at
the termnal end of the nmechanismfor the nmanifestation of allergy, as well
as an action on the associated receptors: they bring about tenporary

pal liation of synptons but, on the other hand, they have no effect on the
basics of the manifestation of allergy. Patients showng particularly

' t ' | 1 1) St d .t h I d but this t
of i ugs PHADRBSBAVPRESRh T ErtoRIE ] ARaeatte iR BF ERBRCAEF: cummt ances,
th [ . . | t f ti | d
mthod ofiTaPayaariRg Fed b ERtafindF WL drhBR w8 % oo Th. apan i
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persons, romintectio at are attri able to elrr | nune systemthat

weakens anfriBAmbeSEY! s@bsfhdds £rmMUdntlictydles) EAAMRAG! fadBCEERES I N Our
hectic society and stressful environnent; and taking sone neasure agai nst

this situndt 1oBatedasatopps ytéanin£l.edd @B khel meehdahisino£6epehwi th t hese
problens, it is held urgent to develop a safe conposition for oral intake,
whi ch lsmamdffetaatiiondofi abhlevmyprad oodst wsf |n acltiibnt snnthd

| mmunonodul atory actions for a prolonged tine, and is capable of

mai nt ai niasgopdeped’ seheptohsi nthey thring Wboarty itepposary pelliatkamsobHf
enhanci ng their i munonodul atory function, whereby -2 their imunity is

suf fi ci eRYMPteRgr Betd ehmathe toeher hrandntthey havecdoi eAfest phetldit or treat

al l ergy. EQOO4] JaRan has_a qug est ablished custom of eating seaweeds,
basics of the manifestation of allergy., Patients showing

particularly serious symptoms are occasionally administered
with steroids, but this type of drugs have posed the problem
of side-effects. Under these circumstances, there is a strong
need for a radical method of treating allergy and a method of
preventing it. With an aging society being ushered in, Japan
is now seeing a growing increase in the number of deaths among
elderly persons, from infections that are attributable to
their immune system that weakens as the result of aging.
Immunity is also known to decrease in our hectlic society and
stressful environment; and taking some measure against this
situation is strongly desired.

[0003]

-In order to cope with these problems, it is held urgent
to develop a safe composition for oral intake, which 1is
manufactured with common foodstuffs, exhibits mild
immunomodulatory actions for a prolonged time, and is capable
of maintaining people's health in a stressful environment, as

a means of enhancing their immunomodulatory function, whereby



and Konbu in particular is held as a good-luck food or a macrobiotic food,
and is also a traditional foodstuff that can be included in a vegetarian

di sh. Seaweeds as food are rich not only in mnerals that are prone to be
deficient, such as «calcium sodium magnesium phosphorus, iron and iodine,
but also in a variety of vitamns and dietary fibers such as fucoidin;

h h . . . ' i : f I [
2ci o for ndntn SRS bResTTeh TV BBESE) Nlan AR R paSyerd 2heal th
i's growi ng,4 easi RH Yralen lhplapitind accumul ation of supportive

grow é}:gi A gabﬁ . .
scientific observations; and the | munonodul-atory actions of various
lactic acighdwcteria and/or lactic acid fernented foods have al so becone
cl ear. However, neither seaweeds nor lactic acid fernmented foods can

general |y be srighn! Galdaue 198g0eatepli sHadopRsitdratlc¥ e RQlgOBesRRdsaken
al one. Therefore, a lactic acid fernented foodstuff of seaweed origin that

has t hoseardwKonfbeatinr @ariticataki pat hebdi ss congoaibriactk Edod @ aftractive
foodstuff that is expected to inprove health functions. However, Konmbu and
ot her seavaptdimtd.cslfood,ofnfihasnalsoeat traditiormalk fefistusif fthat can

I npl antation and growmh of fernentation mcrobial strains. That is nore, a
| ot of tibfe incdgedadd acyegetarianuiiel. t Seawesdatas fopdeade Tighr ef ore,
fermented foods of seaweed origin and their physiol ogical activities have
not been HQH 19p15t dd Bgrergleothat are PERRS dlsC KR FiententSuchpatent

Docunent 1 discloses . a fernented food of seaweed origin that is obtained b
treating SR FAHIM cBPERPELET o r PRARPRI TS ¢ olrccﬂh%éﬁ 390G - But Y

also in a variety of vitamins and dietary fibers such as
fucoldin; they have also been shown to have immunomodulatory
actions. As for lactic acid fermented foods, the recognition
that eating them is good for health is growing increasingly in
parallel with the accumulation of supportive scientific
observationg; and the immunomodulatoxry actions of wvarious
lactic acid bacteria and/or lactic acid fermented foods have
also become clear. However, neither seaweeds nor lactic acid
fermented foods can generally be said to have adequate
immunomodulatory action when taken alone. Therefore, a lactic
acid fermented foodstuff of seaweed origin that has those two
features in combination is considered to be an attractive
foodstuff that is expected to improve health functions.
However, Kombu and other seaweeds are short of the nutrients
that are required for implantation and growth of fermentation
microbial strains. What is more, a lot of time, labor and
cost 1s required to cultivate seaweeds. Therefore, fermented
foods of seaweed origin and their physiological activities

have not been fully studied.
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single calls, for its saccharification, nanely, for the supply of sugars
serving as a fernentation substrate, and then fernmenting it with lactic acid
bacteria and/or a yeast. This docunent shows that Lam naria japonica and
Undaria pinnatifida were fernmented by the disclosed nethod, and it al so
states . that a fernmented food of seaweed origin, specifically, a food
fernented(RiE#%eating Undaria pinnatifida wth cellulase and inoculating it
with threE®®Hds of m croorgani sms (one kind of lactic acid bacteria,

If)gg;(rjeg%uagsréyn?él |1%tss{ %Iaelg HNREFggﬁég‘} ﬁﬁg&%#a‘ﬂ%eyognm %%é.%ste Pain NRIF
SY5206) hase elq (ﬁr dddlo¥ce h%eho’gﬂ%ﬂn‘gn?ﬁé} gpssg,{ﬂaq_ﬂddv lipid | owering

action. [000 tion, atent Doc oses a nented f ood

that is obiedtias sféaweaabhqw BE18uNh¥E UsL Olle SOMRE Y %or@@it Kemky to be

ingested with a mcroorganismof the genus Rhyzopus, fernenting the

n xture, §anhIE Xdldd hedrenrenkavchrifnéet 16N] ethmeSANEorthelistppages t hat
the food can be easily ingested to show high nutritional values and

absor babiéf tgugands |serepimigbialsi agfgomentatien Sabeturatiocwumhtthen JP 2003- 201 A
Pat ent Docunent 2: Japanese Patent 2846547B -4 DI SCLOSURE OF THE | NVENTI ON
PROBLEMS fleanBib tAOaVED BY thHEacRVENTCDN bacteria Aandra yHastthe [Fhdsent
L O cument” shows thas Baminasds japonics and Underia pinnatifiaa - O

were fermented by the disclosed method, and it also states

that a fermented food of seaweed origin, specifically, a food

fermented by treating Undaria pinnatifida with cellulase and

inoculating it with three kinds of microorganisms (one kind of

lactic acid bacteria, Lactobacillus brevis strain NRIFS B5201,

and two kinds of yeasts, Debaryomyces hansenii strain

NRIFSY520), and Candida zeylanoides strain NRIF SY5206) has a

blood triglyceride lowering action and a liver lipid lowering

action.

[0006]

In addition, Patent Document 2 discloses a fermented food

that is obtained by first allowing a mixture of soybean(s) and

Kombu to be ingested with a microorganism of the genus

Rhyzopus, fermenting the mixture, and mixing the ferment with

unfermented sesame; and discloses that the food can be easily

ingested to show high nutritional values and absorbability

while exhibiting good taste.

Patent Document 1: JP 2003-201 A

Patent Document 2: Japanese Patent 2846547B



I mmunonodul atory actions by using comon foodstuffs, and inparting an
| rmunonodul atory function to them or enhancing their inmunonodul atory
function. MEANS FOR SOLVI NG THE PROBLEMES [00081 The present inventors used
| actic acid bacteria of plant origin to fernment Konbu, which is comonly
held to defy fernmentation, and successfully obtained its lactic acid
bacterial_fernentation product. The present inventors then conducted
ext ensi v SURE,QE. AP YAL,T activities that lactic acid

i 1 Lywoul d - have when it was ingested
oral ly; 2% =2 <1000 400 [H) $#ﬁﬂl‘*nentation product showed
mar kedl y iqawﬁgved I mmunonodul at ory actions (inmunostimnulating action and
| muno- éa ance adjusting action) as conpared with the case when Konbu

al one and/ or meobgggkcpackﬂebﬁfaséﬁe_ﬁkm&m iisng:%séﬁ%vr'l.h@ addi tion, the

present inventors e Intensive studies toward the devel opnent of

foodst uf f&ﬂﬂ&&;@.@ubdmbkp%&hhigtﬁfts&fe il Hasd ehdplrifer nent ati on product
of Konmbu to exhibit its immunonodul atory function nore efficiently and

whi ch al sewmivaédmodudatbuyr attoak bRl webng asornor Wots tAlfiEs ,aaa@nposi ti on
conprising Konmbu fermented with lactic acid bacteria, in -5 conbination with
sesane f dmpartddgwahhimmahomoduldtbeayt functiomm sielme ax( enhbacingt ed with

| actic acid bacteria surprisingly showed unpredictably high

i Mmunonopdiedrodmmuaompdndatacyi fenchbhemosti nul ating and ant-al l ergi ¢ actions
when it was ingested orally. These i munonodul atory actions in turn were
found to be considerably greater than the actions

MEANS FOR SOLVING THE PROBLEMES

[0008]

The present inventors used lactic acid bacteria of plant
origin to ferment Kombu, which is commonly held to defy
fermentation, and successfully obtained its lactic acid
bacterial fermentation préduct. The presént inventors then
conducted extensive studies on what physiological activities
that lactic acid bacterial fermentation product of Kombu would
have when it was ingested orally; as a result, they found that
said fermentation product showed markedly improved
immunomodulatory actions (immunostimulating action and immuno-
balance adjusting action) as compared with the case when Kombu
alone and/oxr the lactic acid bacteria alone was ingested. In
addition, the present inventors made intensive studies toward
the development of foodstuffs that could allow this lacfic
acid bacterial fermentation product of Kombu to exhibit its
immunomodulatory function more efficiently and which also had
high nutritional values:; as it turned out, a composition

comprising Kombu fermented with lactic acid bacteria, in
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of lactic acid bacteria alone or the unfermented starting nmaterials for
fermentation alone. What is nore, these i mmunonodul atory actions were

mai nt ai ned even after the conposition of the present invention was
sterilized with heat. [0009] The present invention has been acconplished on
the basis of those surprising findings. (0010] The present invention

Konbu 1 o BB SRPRr kb PeCte oFpthntad VI AR afinoRoateraer fed i n 1.

wherein %Rﬁ_Eggggggggyl§E9é¥n5?&£§£¥hi aéﬁlé'ﬁ@i@pikcgﬂkiging action and/ or

|
an anti - ergrc on, conposition as recitedin 1 or 2, wherein the

| actic agd%&ﬁg%gbgﬁgasﬂBQe&hﬁﬁﬁiéﬁié% v HigH Nmnftmofo@RAReSEL! On as recited

in any one wherein a single dosage thereof contalhs at |least 5

ng of thedfahe shehnBat eamithdstimelid€imsishdanited1derdicPraceBRgi tion
conprising Konbu fermented with lactic acid bacteria, sesane fernented with

| acti c aehénbatt @akcaingasdte8OybeRly S) T s Mindthngnodullatbry actdohacteri a;
-6 6. A conposition as recited in 5, wherein the lactic acid bacteria are
t hose of im &mirnowegienfodndAtc obg osens de reb iye greateirn thaar the ahktbnkas an
I mmunonodul atory action: 8. A conposition as recited in 7, wherein the
i munonodfl degityic actidohactenhai aborpsiy Mliatinferaented stdrsingn
antl_all%&.;%ials for fermentation alone. What is more, these

immunomodulatory actions were maintained evén after the

composition of the present invention was sterilized with heat.

[0009]

The present invention has been accomplished on the basis
of those surprising findings.
{o010]
The present invention provides}

l. A composition having an immunomodulatory action that

comprises Kombu fermented with lactic acid bacteria:

2. A composition as recited in 1, wherein the immunomodulatory

action is an immunostimulating action and/or an anti-allergic

acfion;

3. A composition as recited in 1 or 2, wherein the lactic acid

bacteria are those of plant origin; |

4, A composition as recited in any one of 1 to 3, wherein a

single dosage thereof contaings at least 5 mg of the Kombu

fermented with lactic acid bacteria:

5. A composition comprising Kombu fermented with lactic acid

bacteria, sesame fermented with lactic acid bacteria, and

soybean(s) fermented with lactic acid bacteria;

_6_



action; 9. A conposition as recited in any one of 5 to 9. wherein a single
dosage thereof contains the Konbu fernented with lactic acid bacteria, the
sesanme fernented with lactic acid bacteria and the soybean(s) fernented
with lactic acid bacteria in a total anbunt of 1 to .10000 ng, preferably
10 to 10000 ng; 10. A conposition as recited in any one of 1 to 9, which is
a food or beverage, a food additive, a health food, or a pharmaceutical
conposi t Ponh E‘lmP%F’e‘b%ﬁibsar% ixaeited doi PedWhRran) bhe dacticaaid which is
in the f of . apill; 12. A fqod or beverage conpri sing Konbu fernmented
?Pglc ni

with |ac eLid PR A58 ofs IR 058 1Migr edi ent, and havi ng an

I ndi ' h h dyl ion. EFFECT OF THE
s 0 BB e, s, R TR, i EFF

nanufactg&ﬁ &h&&hi éﬁ?tgééi so they feature high safety and can be

i ngest ed CONLT nUOUS 6rt or | ong period either on a daily basis or

at sui t agl el g&:ﬁé‘c\@i{ﬁ&{ Voo W e_fnorve whb&emeifharmaﬂ&ﬁ&&ﬁ fpdypods or

bever ages or th foods, - 7 the conpositions nodul ate | nmune function

over a pagkesgeds aerimnmneméttlh@ aeeybhernd/ef aﬁﬁaﬁ@méfplefg{]mne
function due to various factors can be prevented. -In addition

conposi t aepsonan nodul ate the bal ance in i mune function, to prevent an
excessive increase in inmmne function that wll adversely affect the living
body. 9. A composition as recited in any one of 5 to 9, wherein a
single dosage thereof containg the Kombu fermented with lactic
acid bacteria, the sesame fermented with lactic acid bacteria
and the soybean(s) fermented with lactic acid bacteria in a
total amount of 1 to 10000 mg, preferably 10 to 10000 mg;
10. A composition as recited in any one of 1 to 9, which is a
food or beverage, a food additive, a health food, or a
pharmaceutical composition;
11. A composition as recited in any one of 1 to 10, which is
in the form of a pill;
12. A food or beverage comprising Kombu fermented with lactic

acid bacteria as an active ingredient, and having an

indication stating that it has an immunomodulatory action.

EFFECT OF THE INVENTION

[0011]

The compositions of the present invention are
manufactured with foodstuffs, so they feature high safety and
can be ingested continuously for a short or long period eitherx
on a daily basis or at suitable intervals of days. Therefore,

if they are ingested as foods or beverages or as health foods,
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[0012] In addition, when adm nistering the conpositions of the present

I nvention as pharmaceuticals, various synptons due to conprom sed inmmune
function or an excessive increase. in inmune function can be mtigated or
cured with mld effect. [0013] As a further advantage, the conpositions of
the present invention also enable efficient utilization of the superior
nutritional values and functiaognality of Kaonbu, soybean(s), and sesane.

BRI EF DESER® PI9ROLHT NS HRAWAES 1[HoRe] TPRFELCR 10¥8%5a Pralopgpdiph showi ng
t he results_opbt ai ned asuring the anounts of . IL-12 productiqQn from
nouse- der??/’ég" e o' REEUREPRCE, 85?88'“%'?"\1%?‘? a:'r‘WP"@-eP%’A‘,C r ment ed
Konmbu, fe r..fer eq_s be 0 s FI 2] FIG 2
is a gr ap%ﬁr‘gﬂ{o(\?\ﬁlig&ojt% af(r%‘ﬁ"l}r?gssr%?hl g-elgégggéggét [ %’4 bI%y({Hr:;iwlj:clr‘)(%’[p'hat &5 derived
fromm ce I HQ 4l t e et Konbu,
unferrrent%%lrkﬁésse%g{rre fcéyagl\é\?%/dl‘(%%gh, ng_ Pgrmgrrg%tgggﬁsesarre ;houy %ﬁoﬁu. - $
[FIG 3] ptévert | én @ticfivehaWcrdakbe i hKiaahhdi £¥ndtisPl @Rt Wamnphocytes
derived frommce that were allowed to ingest S PT84, unfernented Konbu, or
f er ment edadwebsely Affect] theGli4ing Bo@lyaph showi ng the anmounts of |FN-y or

| L- 4 production by spleen | ynphocytes derived frommce that were allowed
to ingest[@PTIB4, unfernented Konbu. or fernented Konbu. [FIG 5] FIG 5 is
a graph showi ng the Thl/ Th2 bal ance of spleen | ynphocytes derived fromm ce
that were all olwcaddition, when administering the compositions of the

present invention as pharmaceuticals, various symptoms due to
compromised immune function or an excessgive increase in immune
function can be mitigated or cured with mild effect.

[0013] As a further advantage, the compositions of the present
invention also enable efficient utilization of the superior
nutritional valﬁes and functionality of Kombu, soybean(s), and

sesame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

[FIG. 1] FPIG. 1 is a graph showing the results obtained by
measuring the amounts of IL-12 production from mouse-derived
macrophages that were treated with strain S-PTB84, unfermented
Kombu, fermented Kombu, or fermented sesgame/soybean/Kombu.
[FIG. 2] FIG. 2 1s a graph showing the amounts of IL-12
production by macrophages derived from mice that were allowed
to ingest unfermented Kombu, fermented Kombu, unfermented

sesame/soybean/Kombu, or fermented sesame/soybean/Kombu.



I ngest S-PT84, unfernented Konbu, or fernented Konbu. [FIG 6] FIG 6 is a
graph showi ng the results obtained by neasuring the NK activity of spleen
cells derived frommce that were allowed to ingest S-PT84 or the fernmented
conposition orally. [FIG 7] FIG 7 is a graph showi ng the results obtained
by measuring the IL-4 production fromspleen cells derived from mce that
were allowed to ingest S-PT84 or the fernented conposition orally. [FIG 8)
FIG 8 islBIGrabh ind St Fe 9FERh FROBARG Fad WY acklieihy Rf sRdeepn y
productiopn from spleen cells derive(ﬁief%gm mce that were all owed to ingest
o]

- PT84 or LYTRP QN Ths AF LVEShF5om: o pEyYeTe BLYeE Q@ 19988 SGr aph
howi t I ht.ai , ' N tivity of I |
dorived 1TEM muf SRR AL Kol o e AT PRPREER AT o The formented

i ti d t L Fl 0 | G _10_1i how th
(r:ggﬁlots !s Io a?';\gidll %)%‘yw‘rrg";s%r iraﬁé‘srf3 Re F&’Z}%%ogﬁ%t?%%uéf%arﬁ%w(;éﬁsegﬁggderi6ved
from -9 pgeddlidith agieerd 15’?8%‘%%%]5 S%?%%e?ifi&@ rﬁfémaecﬂ were

conposition orally undér stress. Is a graph showi ng the

resul ts obtpowall ty ingRaUS-PrsiheuhEbirieptodurdmon, féP Bt ace! | S
derived from mce that were allowed to ingest S-PT84 or the fernented

conpositikemmial |y under stress. [FIG 121 FIG 12 is a graph show ng the
results obtained by neasuring the total |1gE concentration in OVA-induced
allergi c [MGe Th&IGerSe ia lsogrdphosbowihy thegeThl AT S ladve of

spleen lymphocytes derived from mice that were allowed to
ingest S-PT84, unfermented Kombu, or fermented Kombu,

[FIG. 6] FIG. 6 is a graph showing the results obtained by
measuring the NK activity of spleen cells derived from mice
that were allowed to ingest S-PT84 or the fermented
composition orally.

[FIG. 7) FIG. 7 is a graph showing the results obtained by
measuring the IL-4 production from spleen cells derived from
mice that were allowed to ingest S-PT84 or the fermented
composition orally.

[FIG. 8] FIG. 8 is a graph showing the results obtained by
measuring the IFN-y production from spleen cells derived from
mice that were allowed to ingest S-PT84 or the fermented
composition orally.

[FIG. 9] FIG. 9 is a graph showing the results obtained by
measuring the NK activity of spleen cells dexrived from mice
that were allowed to ingest S-PT84 or the fermented
composition orally under stresé.

[FIG. 10] FIG. 10 is a graph showing the results obtained by

measuring the IL-4 production from spleen cells derived from
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unf ermented conposition, S-PT84 + the unfernented conposition, or the
fermented conposition. [FIG 13] FIG 13 is a graph show ng the results
obtained by neasuring the IL-4 production fromspleen cells derived from
OVA-i nduced allergic mce that were allowed to orally ingest S-PT84 + the
unf erment ed conposition or the fernented conposition. [FIG 14] FIG 14 is
a graph showing the results obtained by neasuring the IFN-y production from
spl een cdniee ddigh semer dhlowed tadibgashl $ePB8E oF ckhe rEarmamtedal | owed to
orally ingest S-PT84 + the unfernmented conposition or the fernmented
conposi t i eAMPoskEay opslly) @pdeE §RBAESthe results obtained by neasuring the

fotel | A keyel e Lt oal el Limen ol i LISK L S Aioledy 0 o0l 1Y
howi th | t btajined b ' the IL-4 ducti f P '
ShoW g . SSSHA S S, Dl PSS, 6 L £ ioduction pomPeyer <
the ferened cAMASI ol cbFlfiedflsFfs 1de | A Ahaphealiovi ng the

results al ne y measuring t y productio rom Peyer's patch cells

derived fé&ﬁ@ggfﬁigﬂnyrquyeuﬁhggmggrggs1ngest S-PT94 or the fernmented
conposition orally. [FIG "18] FIG 18 shows the results of neasuring the

size of Farconelgad.uner isnangegphhahowfie thé oveshlit: Putldiheddn st
unfernented Konbu or fermented Konbu. [FIG 19] FIG 19 is a graph show ng
t he resulmesasirimpdie n@tatthegBKcantentiytion himeowa vimivesd adllleayded t o
oral ly ingest
mice that were allowed to orally ingest S-PT84, the
unfermented composition, S-PT84 + the unfermented composition,
or the fermented composition.
[FIG. 13] FIG. 13 is a graph showing the results obtained by
measuring the IL-4 production from spleen cells derived from
OVA-induced allergic mice that were allowed to orally ingest
S-PT84 + the unfermented composition or the fermented
composition.
[FIG. 14] FIG. 14 is a graph showing the results obtained by
measuring the IFN-y production from spleen cells derived from
OVA-induced allergic micelthat were allowed to orally ingest
S-PT84 + the unfermented composition or the fermented
composition.
[FIG. 15] FIG. 15 showé‘the results obtained by measuring the
total IgA level in the intestinal lumen of mice that were
allowed to orally ingest S-PT84 or the fermented composition.
[FIG. 16] FIG. 16 is a graph showing the resﬁlts obtained by
measuring the IL-4 production from Peyer's patch cells derived

from mice that were allowed to orally ingest S-PT84 or the

fermented composition.
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fernmented pills. [FIG 20] FIG 20 is a graph show ng changes in the NR
activity in humans who were allowed to ingest the fernented pills. [FIG
21] FIG 21 is a graph showi ng changes in the Thl/Th2 ratio in humans who
were allowed to ingest the fermented pills. BEST MODE FOR CARRYI NG QUT THE
I NVENTI ON [ 0015] Kombu fermented with lactic acid bacteria Konmbu as
referred I n esept. i nv ' ' g ri Ss
Phaeophyégggf %ZﬂsfgéLaﬁ?ﬁﬁﬁnggggﬁp%g§#%gngﬁgng%Fg§g%p$?£%%@§?ﬁ%?r rel at ed
speci €5, n30durigYind NENIP prRdlicRin"Bkon! BLLEL: L aten jabgl ca, L.
japoni ca var. ~othotensis, B ‘angustata, L. angus a var, Tongissinm, L.
religi osgerfyb8" pEbamice Didd uferAalloima ebl angysat 8-pogd oK @ld maniella
crasslifolia. [0016] - 11 Konbu as the starting material for the Konbu

f er ment edexieh el acdbmpo st Tbrbasdaarzya according to the present invention
(lactic acid bacteria fernented Konbu) may be any of the Konmbu species
ment i onedFaBoved] ef'IGerld rdsdworthey iregulwisi olf meassedngathersizeonf ng any
foreign matter such as sand. Because of ease in fernentation, shredded or
pul veri z6arromaulfe tymer cimmice dddtamgre Bldewedeto prahdy imrgested after
being flavored with salt, sugar, am no acid, organic acid, nucleic acid,
etc. SucHRReFBENted CHembinIgE mened KembNe mar ket and exenplary trade
nanes in?L%de 15 U PONDER' (Yai zu

FIG. 19 18 a graph showing the results of measuring
the NK activity in humans who were allowed to orally ingest
fermented pills.

[FIG. 20] FIG. 20 is a graph showing changes in thelNK
activity in humans who were allowed to ingest the fermented
pills.

[FIG. 21] FIG. 21 is a graph showingvchanges in the Thl1l/Th2

ratio in humans who were allowed to ingest the fermented

pills.

BEST MODE FOR CARRYING OUT THE INVENTION

[0015)

Kombu fermented with lactic acid bacteria

Kombu as referred to in the present invention 1s a
generic name for the class Phaeophyceae, family Laminariaceae,
genus Laminaria spp., and their related species, and they
include, but are not limited to, L. japonica, L. japonlica var.
ochotensis, L. angustata, L. angustata var. longissima, L.
religiosa, Arthrothamnus bifidus, Kjellmaniella gyrata, and
Kjeilmaniella crassifolia.

[0016]
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Sui sankagaku I ndustry Co., Ltd.), "KOVBU POANDER' (Souman Sui san, Co.
Ltd.), etc. [0017) The lactic acid bacteria used to fernent the starting
mat erial Konbu are not limted in any particular way as long as they can
ferment Konbu, and those which are prepared by freeze drying in the usual
manner or those mhich are stored chilled may be enployed. The lactic acid
bacteria |ncI for

h ) Ll 1lus,
Streptococcus |85b5§?e$?ﬁﬁ$1%%3“%@%%%%5??Ctqg%fkkﬁ%ﬁoﬁg%géﬁgg Cuine or
R B Bt o PO 5 e B SRS

consecut Ve ic acird

plant conponants st9q Lh&%eﬂ&%éﬁné”ﬂé’%%ﬂ)‘ ha Spf t% & BFO%E)K&B used

advantageous y for various reasons su t'hel ernent even

starting JpAlsAmdn®fioRbanhneve Ji @;@M % IO axid, %&ehnszsaay@&ant
supply of "nutrients; their easy availability as food ‘due’to therr

resi stibidfitdet tz@m@ﬁ‘ﬂlﬂgaaﬂy- fdZeigh kidtte@NEudiely sEnERDI IBelugd &8rviving in
the presence of sodiumchloride at high concentration; and their tol erance

in the iedsstinngermgatanmiohi cEhreddddi e pulvdmEsediKomby ien humans. Such
| actic acid bacteria of plant origin may be exenplified by Lactobacillus
pl ant ar urprefegadiycivsedsangeniHsdssitedt coagdy ke wsed afteacbebagi | | us
fermentum_ = Tetragenococcus hal ophiius, Pediococcus pentosaceus, etc. It
shoul d b&lanoxgdhaisht Ealty haugas gmvenq)faqilrfb fngasdc agdgli sueieic
previously isolated from Kyoto pickles (Shibazuke) various lactic acid
bacter|214ﬂ1qu§ﬁF orﬁﬁFh ﬁg@pﬁgls commonly available on the market and

exemplary trade names include "KOMBU POWDER" (Yaizu
Suisankagaku Industry Co., Ltd.), "KOMBU POWDER" (Souman
Suisan, Co., Ltd.), etc.

[0017]

The lacfic acid bacteria used to ferment the starting
material Kombu are not limited in any particular way as long
as they can ferment Kombu, and those which are prepared by
freeze drying in the usual manner or those which are stored
chilled may be employed. The lactic acid bacteria include,
foxr example, the genera Lactobacillus, Lactococcus,
Streptococcus, Bifidobacterium, and Leuconostoc; from among
these, one or more lactic acid bacteria may be chosen and used
either simultaneously or consecutively. Among others,
isolated lactic acid bacteria that feed on plant components to
live (lactic acid bacteria of plant origin) are used
advantageously for various reasons such as: thelr ability to
ferment even starting materials of plant origin such as Kombu '
that have no abundant supply of nutrients; their easy

availability as food due to their resistibility to acid and
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| mmunonodul atory actions (see JP 2005-333919 A). In the present invention,
those lactic acid bacteria can al so be used advantageously. [0018] In
addition, lactic acid bacteria cause either honp- lactic acid fernentation
or hetero-lactic acid fernentation, and the lactic acid bacteria to be used
in the present invention may be of either fernentation type; acetic acid,
carbon di oxi de gas,_al cohol, etc. that are generated during hetero-lactic

aci d f er nakkat} oretdFhgido qePapddd tHoPtt RETVHVERGsEN othe RERSSNRE tofst e or
et or or afeS U CHFRAGS Y hibho COPGEBLEabLoRARRAAA LY k8 TRF aRde Mhent ot i on
Loed advahbEctbiEsy ARt Hretsmoomieh s, STRinRE 6 Reve mt il Ton "
DUt reracePamats; | SR Daces¥ SEMObURReDLs BF bEaBE Cldul B bd (010" he

- 13 actbRimlPiLd By IniehRLe BBl ahbErbhk uadispaeth fom  Konbu.

[0019] To produce the lactic acid bacteria Konbu of the present
i nvent i oNpeN@bSlis, Tatsdos 1addebriovikhersbabbhffl 1 a8t £ -mdndi@Tbu. which is
i nocul ated with the above-nentioned lactic acid bacteria and fernented,
with the fetr@féndiditis Hdlophudiisl,y Pedabedconsi penthsdesud predfer alzity
heated) for sterilization. The sterilized fernent is filtered or

centri f ugeklold e rmaitied fhdrectbdt dhd Akshgheal of dtlzel suktjexbes

application previously isolated from Kyoto pickles (Shibazuke)
various lactic acid bacteria of plant origin having
immunomodulatory actions (see JP 2005-333919 A). 1In the
present invention, those lactic acld bacteria can also be used
advantageously.

[0018]

In addition, lactic acid bacteria cause either homo-
lactic acid fermentation or hetero-lactic acid fermentation.
and the lactic acid bacteria to be used in the present
invention may be of either fermentation type; acetic acid,
carbon dioxide gas, alcohol, etc. that are generatgd during
hetero-lactic acid fermentation can also be used for the
purpose of imparting taste or aroma, but if carbon dioxide gas
is generated in a large volume, it might deteriorate the
handling in the process of manufacture using a fermentation
tank and the like. On the other hand, homo-lactic acid
fermentation can be used advantageously in the present
invention, since the fermentation generates a sufficiently
large volume of lactic acid to reduce the risk of putrefaction

which may be caused in the process of fermentation due to the
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are renoved, whereby the lactic acid bacteria fernented Konbu can be
obt ai ned. [0020] Before fernentation, a sterilizing treatnent is
preferably performed. The tenperature and time for the sterilizing
treatment nay be set as appropriate, and it may be exenplified by one of
hol ding at 90C for 10 mnutes. In addition, during the fermentation of
Konmbu, pol ysaccharides derived fromthe Konbu é soneti nes_render the

f er ment at POHEOR | Yu RIS RS eyiacafd: the 11k, oletheed £FMdi ti ve such

as an en | i ke al ginate | yase may be added to inprove the operating
efficienig %021] The fernmentation treatnment is performed by adding a
starter i hng | actic acid bacteria to the prelimnarily sterilized
Konbu nen |one above. In this case, a saccharide such as glucose or a

ni trogen sour ?%ﬁni 39%p p e

fermentation Sf% ti HeP di ?\%%ﬂ%héb-% bhétgff%r%?%%ng%qﬁﬁ@ ?)c?r t he
fernment at {pg ﬁf@é’ér{@rﬂn\f@%ﬂﬁh S%te§31§p9599ll§‘t gadeacrdl ik it ditaneat ure of

the lactic acid bacteria to be used. The degree of fernmentation can be
eval uat eCméyerEss Wdnitgh t kit als hhecﬁmabadbewn Ehid| E66esk-rien t foveg@®nt at i on

treatnment and in the case of the lactic acid bacteria fernmented Konmbu of
t he presebactiwentidrhactiearizerngdt fermestpdef eithl yvhe ofexrmentd haimg its pH
beconmes 5.0 or below. [0022] The thus obtained |lactic acid bacteria
f er ment edsWeseguently heated or irradiated (preferably heated) for
sterilization. The sterilized ferment igs filtered or
centrifuged (preferably filtered) and almost all dead microbes
are removed, whereby the lactic acid bacterlia fermented Kombu
can be obtained. l
[0020]

Before fermentation, a sterilizing treatment 1s
preferably performed. The temperature and time for the
sterilizing treatment may be set as appropriate, and it may be
exemplified by one of holding at 90°C for 10 minutes. In
addition, during the fermentation of Kombu, polysaccharides
derived from the Kombu may sometimes render the fe;mentation
liquor considerably viscous: if this occurs, an additive.such
as an enzyme like alginate lyase may be added to improve the
operating efficiency.

[0021]

The fermentation treatment is performed by adding a
starter including lactic acid bacteria to the preliminarily
sterilized Kombu mentioned above. In this case, a saccharide

such as glucose or a nitrogen source such as soybean peptide

is preferably added as a fermentation promoting additive. The
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may be used as such in a liquid form but fromthe viewoint of ease in
operation and storage, it is preferably spray dried or freeze dried into a
powder form [0023] Lactic acid bacteria fernented sesane/ soybean/ Konbu
(Konbu, sesanme and soybean(s) that have been fernented with lactic acid
bacteria) The present invention is characterized in that the lactic acid
bacteria fernmented Konbu descri bed above is further conbined with sesane

f er ment edtOPPEr2HETe AN | tdimea &oXr itheaAGTMEDEAEAAN SYTEREMEME depYvitieh Sedct i ¢
acid bacteria, to potentiate _the i munonodul atory actions, [00241 Here,
sesame asaf cRRPFRRFIats AeRfE NG Oft thRVBALPER oheltR 1aFHC ACi ant s,

S di d.th I but ted t | t ,

bl ack sesBREEeRLA [ Redtand HRewAsgeeanet Erenenfatfon it mmy “be used
ith I f . f fot t hat

S SZrS”zl%%t%cﬁdf‘it b4 e e B P thmok el oo 88 P RS B e 1 ¢

aci d bact $E4AACCAISH Mtk dfbadit B9 thVeRLEOB: (e 10aEHd Gard d bacteria

f erment ed Sesane mte any orn1suc as grains, a ground

product, pastéri&iferdait i kAP Q¥cdhehprBYBAL PRGENEFOR] ease in
fernentatlon a ground product or paste of sesane is preferably used. A |lot

of sesaneepASh €5t e L PRITErAbLY avaitialba un€er i/@éllsmsuédm 51QTeS
i ncluding, for exanple, "JUN-NER ~GOVA- KURO' (TAKEMOTO O L & FAT Co.

Ltd.). Inooroerowo obtain a lactic acid bacteria fermented sesane mnth | ow
fat content, defatted
[0022]
The thus obtained lactic acid bacteria fermented Kombu
may be used as such in a liquid form, but from the viewpoint
of ease in operation and storage, it is preferably spray dried
or freeze dried into a powder form.

[0023]

Lactic acid bacteria fermented sesame/soybean/Kombu (Kombu,

sesame and soybean(s) that have been fermented with lactic

acid bacteria)

The present invention is characterized in that the lactic
acid bacterlia fermented Kombu described above is further
combined with sesame fermented with lactic acid bacteria and
soybean(s) fermented with lactic acid bacteria, to potentiate
the immunomodulatory actions.

[0024]

Here, sesame as referred to in the present invention
means seeds of plants, Sesamun indicum, and they inélude, but
are not limited to, white sesame, black sesame, yellow sesame,
brown sesame, etc. These sesames may be used either alone in

admixture of two or more kinds. The form of the sesame that
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sesanme may be used as the starting material, but fromthe viewpoints of the
hi gh nutritional values and functionality possessed by sesane, it is
preferred to use a yet-to-be defatted sesane having oil content. (00253
Soybean(s) as referred to in the present invention neans seeds of plants,

G ycine max, and they include a |large nunber of varieties that differ with

var | o Svﬁgﬁgﬁééﬁi'aﬁ m‘%cﬁﬁ% a%%% an2dr He ?%f%ﬂ%sfédg&%@%ed“ Serve
as the SEQEH Eféeﬂétﬁ{ezfﬂ %e%( £h fﬁi—HﬁQﬁ dﬁ%éﬁ‘ti aC' d
I nv

bacteria accor resent ntion acl ac erl a

fermentedlaex aaélaggéfg?&f@'f&m%%aﬁa%&me)S@Mbﬁae imyfeasoa&ttf% |

cake, defatted soybe toasted soybean flour, their hydrolyzates etc.

and theseggai S€chSEE graidpUta Froudd pireduet,| paktal i @fc. f@dn agse in
fermentation, it is preferred to use soybeans I n powdered form Such

soybean pemﬂmbgear chowavrer Citddausay afl sake dndEermMantatson | aslegrodfd nanes
i ncl udi ng " KURODAI ZU KI NAKO' (K. Kobayashi Co., Ltd.) and "PROLIFE" (Rl KEN
Nosan- Kakpr&duct Lox. pasté rofdraksyanteo isobpraferebdyi usedi d batoerefa f er nent ed
soybean(s) wth low fat content, defatted soybean(s) nmay be used. [0026]
The presefAesSanechasbes rareteammerciaddypeveilableonpdesi vigriowe tradd ¢ acid
bacteria fernmented Kombu, the lactic acid bacteria fernented sesane, and

the | acti BaBesdiRGEEGIRG, FQF MANAMRFes0y y SEBNNERI( GRUACKHRASI { TAHEMRTO

soneti nes desi nated reinafter as "lactic. acid bacterla f er rent ed
OQE & ATgCo P éi). In order to obtain a lactic acid

bacteria fermented sesame with low fat content, defatted
sesame may be used as the starting material, but from the
viewpoints of the high nutritional values and functionality
possessed by sesame, it is preferred to use a yet-to-be
defatted sesame having oil content.

[0025]

Soybean(s) as referred to in the present invention means
seeds of plants, Glycine max., and they include a large number
of varieties that differ with the growth period and place of
production. In the present invention, any variety can be used
without any particular limitation.” Soybeans that serve as the
starting material for the soybean(s) fermented with lactic
acid bacteria according to the present invention (the lactic
acid bacteria fermented soybean) include solid soybean(s),
soybean flour, soybean oil cake, defatted soybean(s), toasted
soybean flour, their hydrolyzates, etc. and these can be used
without any particular limitation; for ease in fermentation,
it 1s preferred to use soybeans in powdered form. Such

soybean powders are commercially available under various trade
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sesane/ soybean/ Konbu" or "fermented sesane/ soybean/ Konbu"). The conposition
may be prepared by separately subjecting the starting materials Konbu,
sesanme and soybean(s) to lactic acid bacterial fernmentation and then m xing
the respective fernments together; alternatively, it may be prepared by

m xi ng Konbu, sesane and soybean(s) together as the starting materials and

oCUl S SV Rob R P e e 205C,
T X100, Uid R a-L RSB OHIERRS 4 he apTios g ooBaEey, 11 Uhe

bact er i a SR EAIESANTAABHCELL L A Lhfeldild! RANIEH 3) VALIPALRIzat

soybean(s), actic acid bacterira ternente t'o be used can
advantagquﬁkynpedg&gﬁ@@adsgybegﬂgs? e ddwa. production method descri bed
above. The lactic acid bacteria fternented sesane to be used can be prepared
in the samamnner as the lactic acid bacteria fernmented Konbu descri bed
above, - 17 wor it my be the one described in JP 2004-173692 A, or the

| i ke. The | actlhe priedehtciaveatiern neelseresoydbeandaipdsitieon compraanne
prepared in the sane manner as the lactic acid bacteria fernented Konbu
descri bedthebdwestigr acidnbpcheriaef ermented dfonday, ithe) La20d% 3856895 A, or the
like. [0028] The nmethod of preparation by m xing Konbu, sesane and

soybean( daqteFdeh&ermgntrd seaARengandt e alackinl adist MagtieFda the mixture
with lactic acid bacteria may, be exenplified 2xayj:he foll om ng procedure, to

whi ch t heF§FMedded SAVEREPSR)| §tRy composition sometimes be

designated hereinafter as "lactic acid bacteria fermented

sesame/soybean/Kombu" or "fermented sesame/soybean/Kombu").
The composition may be prepared by separately subjecting the
starting méterials Kombu, sesame and soybean(s) to lactic acid
bacterial fermentation and then mixing the respective ferments
together; alternatively, it may be prepared by mixing Kombu,
sesame and soybean(s) together as the gstarting materials and
inoculating the mixture with lactic acid bacteria.

[0027]

In the case of fermenting the respective starting
materials separately and thereafter mixing the ferments
together to prepare the composition, namely, in the case of
mixing the lactic acid bacteria fermented Kombu, the lactic
acid bacteria fermented sesame and the lactic acid bacteria
fermented soybean(s), the lactic acid bacteria fermented Kombu
to be used can advantageously be prepared by, for example, the
production method described above. The lactic acid bacteria
fermented sesame to be used can be prepared in the same manner

as the lactic acid bacteria fermented Kombu described above,

.—17-.



no neans limted. [0029] First, Konbu, sesane and soybean(s) that serve as
the starting materials for fernentation are provided. These starting
materials are optionally processed into a powder or paste form
Alternatively, commercial materials in powder or paste formnay be
purchased and used as the starting materials for fernmentation. In the next

tep, th tarti terial Konmbu ., Konb wd , b ,
N el o
i ons, ) : _su ster,il.izi .
ihefg eﬂ):?;[]iﬁ‘e i ﬁ’d’ SiaﬁElFoPcP'ﬂefggfgzﬁ?zg SadL r?éﬁ’tberw Sﬁe§°sg’far aio |
mpﬁut 25. ﬁeﬁd&%@gﬂﬁ@??ﬁr{%?g%?”géi ghgaﬁ%? ic}gfrlugér 21535'ldce*J &at%rt?ei%r gg&?t i ng

sterilizegReddile afg en®$@RbfibuddeSEAIBEL A8 5l AGlIC HRC kﬂebasae][ la

may be added) an ernmentation treatnment is perfornmed. I'n the case o

per f or m ngyddrerifiamamt Al 200BL835EEH A, BosaKkdaTikte, such as - 18 gl ucose or
a nitrogen source such as soybean peptide is preferably added as a

ferment at i @oagonoting additive. The tenperature and tine for the
fermentation treatnment nmay be set as appropriate, depending on the nature
of the lactic dmhedmelthodevifaprepbeatten. by heixitgyy &ondfu ,f eremamieatandn can be
eval uated by nmeasuring the pH of the m xture being subjected to the

f er ment at i seYteaadiSietogetherhascibe starhibng omposridlen angk imegudrsingt

i nvention, fernentation is preferably continued wuntil the pH becones 5.0 or
bel ow. Notldhe muxture; wdthy lagtac éFlghEag'E%Fﬂ iR rwmPldddeda®r, or the

sterilized m'xtLire ) . . . .
the following procedure, to which the present invention is by

no means limited.
[0029]

First, Kombu, sesame and soybean(s) that serve as the
starting materials for fermentation are provided. These
starting materials are optionally processed into a powder or
'paste form. Alternatively. commercial materials in powder or
paste form may be purchased and used as the starting materials
for fermentation. In the next step, the starting materials
Kombu (say., Kombu powder), sqybean(s) (say, soybean flour) and
sesame (say, sesame paste) are mixed at specified proportions,
are added water, and are subjected to a sterilizing treatment.
The temperature and time for the sterilizing treatment may be
set as appropriate and it may be exemplified by one of holding
at 90°C for 10 minutes. Subsequently, lactic acid bacteria is
added.to the resulting sterilized mixture (for example, a
starter including lactic acid bacteria may be added) and a
fermentation treatment is performed. In the case of

performing the fermentation treatment, a saccharide such as
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are unduly viscous in the step of sterilizing treatnment and/or the step of
fermentation treatnent, an enzyne such as alginate |yase may be added to

| ower the viscosity of the mxture so that the operating efficiency is

i nproved. [0030] |If the fernmentation ends, the fernment is sterilized with
heat, cooled, and optionally filtered. The tenperature for sterilizing with

heat may f&@gos as a%zd_&q:rro%t 8 ﬁy&%u%hgﬁ‘é}r‘n %)%aé\gkeg fer mento]%de qQhposition in

liquid for DETUE Suc e in

oper at i on e@@&&@@gg 419 wldneh Ea9R0 gﬁg@@é% L i e ehgieadl y

spray dri Into 'S “red, fine
powder, haydfge P QAN S TaleS coRalknar EGkﬁéﬁﬁaH&m £AS tridrt W0 vaRlseh al s,
and an acid taste that originates fromthe lactic acid bacteria. [0031] It

shoul d be a®tssoidpriate) ARPpeddingeoR @HYCALDEre PHHCESS Factilte daad i ¢ aci d
bacteria to be used can be chosen - 19 in the same manner as in the case of

t he | acti chacterixacicee uded.neThed dkgebd, ofinfleithentaticf etaredbd 0 use | actic
acid bacteria of plant origin. The present inventors conducted prelimnary
tests usi ngvaludted dy chezstirdniga theopHt efl thenmikxyute heiold esitgedtiedund t hat
Lactobaci |l us pentosus and Lactobacillus plantarumcould fernment each of
Konbu, solybethg sHexmentaddare trgasmenti sf dot bhy orge oheihe erampasidAgn t he
various lactic acid bacteria of plant ori those lactic acid bacteria

(Lact obaci % u%h?)eﬂﬁqfsqitt Ay eE‘&éPBbaéFFF‘GggaH%th? pgekerply GonFinued

advant a eousl In t roducti_o
9 un r]—fal:Pecomes 5. % or below. Note that if the mlxture

of the starting materials and water, or the sterilized mixture
are unduly viscous in the step of sterilizing treatment and/or
the step of fermentation treatment, an enzyme such as alginate
‘lyase may be added to lower the viscosity of the mixture so
that the operating efficiency is improved.

[0030]

If the fermentation ends, the ferment is sterilized with
heat, cooled, and optionally filtered. The temperature fér
sterilizing with heat may be set as appropriate. The thus
obtained fermented composition in liquid form may be used as
such, but from the viewpoint of ease in operation and stoiage,
the liquid, fermented composition is preferably spray dried
into a powder form, This powder is a brownish-red, £fine
powder, having pleasant smells that originate from the
starting matérials, and an acid taste that originates from the
lactic acid bacteria.

[0031]
It should be noted that, in any of the production

processes, the lactic acid bacteria to be used can be chosen
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process in which Konbu, sesane and soybean(s) are m xed before inocul ation
with lactic acid bacteria, the above-nentioned Lactobacillus pentosus or
Lactobaci | lus plantarum which can fernment each of Konbu, soybean(s) and
sesanme may be enployed or, alternatively, "a plurality of kinds of lactic
acid bacteria that can fernment at |east one of the materials may be

enpl oyed simyltaneously. [0032], | nonodul atory .acti.on T onposi ti on of
the presert®i eﬁﬁ“&nf“g‘ﬁg[?@l ¢ fﬂe%a%?sf% %i%%&@tcé:ﬁcaaf:g‘ma%arkﬁnbu or

the | 2oti G AgBRRLERLR LEATER £9 SESIFLSPUeAaTL oo (80Rr act er 1 zed by

havi ng an “i nmrunonodu fy action. munity i's a nctron that

protect {igdhadsdl ke Mpdant! BELIAC ML AleaUIRAHIDLY cbahBYshar i ul

substances, to prevent variouS di seases, In ot her unction that

Mei nt ai ns g ARG *ekesOhsing Lavtid 1O ‘bt PG ITMAted2@rofOr ki Ng or
di sruption of immune function can cause allergic disease or autoinmune

di sease. HptoMpirkIREURABOEYUAG! tRAL BbactsBAITIN IS Pentosie Bhasent
i nvention nmeans an action of stinulating an imune reaction when part of
t he | Muneadtabaicidduiss plaatapivedcould heermenmedomefi ®ombs ,weakened due to
aging, stress, fatigue, lack of sleep, etc. (this action is called an
i mmunost i radyteiamd sdc ehdnpesame ain agt $ avi sfactqpwaysi nFharefomaneanengt i on
when the inmmune function works excessively (this action is called an
i mruno- supPree FHTiQUsSadersay; ache amprria i oh R¥anthenigdisenthesecharbic
intends to
acid bacteria (Lactobacillus pentosus and Lactobacillus
plantarum) can be used advantageously. In the production
process in which Kombu, sesame and soybean(s) are mixed before
inoculation with lactic acid bacteria, the above-mentioned
Lactobacillus pentosus or Lactobacillus plantarum which can
ferment each of Kombu, soybean(s) and sesame may be employed
or, alternatively, a plurality of kinds of lactic acid
bacteria that can ferment at least one of the materials may be
employed simultaneously.
[0032]

Immunomodulatory action

The composition of the present invention, namely, the
lactic acid bacteria fermented Kombu or the lactic acid
bacteria fermented sesame/soybean/Kombu is characterized by
having an immunomodulatory action.

[0033]

Immunity is a function that protect the body from an
infinite number of pathogens or various harmful substances, to
prevent various diseases, in other words, a function that

maintains the homeostasis of the living body: an excessive
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optim ze the i nmune bal ance by all ow ng the i nmunostimnmulating action and

t he i nmuno- suppressing action to function properly. [00341 The i nmune
systemin the living body includes |ynphocytes, T cells that recognize
antigens: and they are classified into Thl cells and Th2 cells according to
the cytokines they produce. The bal ance between Thl and Th2 (Thl/Th2

bal ance) affects imune reagtions in the livin o] speaki_.ng of aIIergy
for exarrpl"é°r]$itnq O FRFEphien; pLTRIMURS HRRET "g‘b‘i‘n‘h%/fhtc 5’}&%

h
{7 nepl anttense o HarptaunS,lseREE | Fuh ok REt R 0%%&“&% 1gh 2507
ant | 9e SRegkbhiua LOF AMHAORKoLen SIUEEEs oh MUELL ol TR

hyper sensitTVi asthma, allergicr |n|t|s

POl 11 NOSI Sgy 4 a1 A cand%mhet acasct gh &ﬁéﬁs REOYE U Nipypfaer eas Th2
cells pro uce I'L-4; "hence, the ratio between L 4 and TFNy (1 FN-y/IL-4)

can be usegy@stidh Ii@d@is&fupt:aa bETYAE Pahahé efundfbipis wehkehB@ @agposition
of the present invention (the lactic acid bacteria fermented Konbu and the

| actic aci®b hagimy, atdedisTeEattdgaasanaéroybeanéd®hanc. S tHia actabhzed by
bringing the Thl/Th2 balance in the living body to a Thl-dom nant state.
As nenti oneall Hib\an dimmunosikdowlathay dafies) door namtaction yafe | al | ergy such
as asthma, pollinosis, or atopic dermatitis. In addition, it has been
reported t$RRPIREEIng aal domyosi meactionHwhen nthet iruming-flunedrion woirksknown
that if Thl becones domi nant, the activity of macrophages, NK cells or

cyt ot oxi ¢ qx¢%ﬁﬁﬂﬂﬁﬁﬂe&$ﬂ?§TEFtF§np%5nﬁ?éﬁegoapn%m@ﬁﬁﬂaSUPPIGSSiﬂg

action); the composition of the present invention intends to
optimize the immune balance by allowing the immunostimulating
action and the immuno-suppressing actlion to function properly.
[0034])

The immune system in the living body includes
lymphocytes, T cells that iecognize antigens: and they are
classified into Thl cells and Th2 cells according to the
cytokines they produce. The balance between Thl and Th2
(Thl/Th2 balance) affects immune reactions in the living body:
speaking of allergy, for example, it is known that if Thl
becomes dominant, delayed hypersensitivity (type IV allergy
such as rejection that occurs in organ transplantation) is
induced, and that 1f Th2 becomes dominant, an antigen-gpecific
IgE antibody is produced, inducing immediate hypersensitivity
(type I allergy such as asthma, allergic rhinitis, pollinosis,
or atopic dermatitis). Thl cells produce ‘IFN-y whereas Th2
cells produce IL-4; hence, the ratio between IL-4 and IFN-y
(IFN-y/IL-4) can be used as an index of the immune balance.

[0035]
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resistibility against cancer. Therefore, by ingesting the conposition of
the present invention either onits owm or as food or nedi canent so that

Thl becones domi nant, not only can type | allergy be treated or prevented
but also the resistibility to H'V, cancer or bacterial infection can be
enhanced to allow for their prevention or treatnent (0036) The conposition
of the present jnvention. s also characterized by the ability to |gErov

t he i mmune streﬁﬁﬁI?°EP°SPﬁé°PnP§sF?ﬁa?r??%ﬂﬁ quﬂ 9 {they dectimmffiidy s

th def th t t f_t nb f

the int eﬁﬁancaiey%aageﬁ%‘%ﬁ?u?@Pﬁ%ﬂ&ﬁﬁ%riﬁ%ﬁe‘ﬁ 202 RRE R ge T g I nto ¢ he
t est | t

Loget her v S sesdfiedsbibaahiRonfl) S AL ORI plinkth 7L O o

patch celdig Gbﬂ/rhautoﬁdaﬁeet hlﬂ FHEOYSy mgrba&ﬁf: 3 %ﬁra%lnhnamt estine, and

It is known that the antibody (IgA) rel eased - from Payer's patch cells

attacks pajdx@eni as"menh®henedbbbeeS i8Ngs QE:KWn ftq{éi'! GhoThls! QomihdA87]
Thus, the conposition of the present invention (the lactic acid bacteria

ferment ed #ondkpe0T Bhaelragt sachChy abthngl i poIEineutLd oxesddpiicoybean/ Konbu)
I's useful as an i mmnonodul atory, immunostinulating, inmuno-suppressing or
anti - al | erdpmradingiesi t iIanadd2@28h, EFbobadHchveemogssporttid atlmatt Thet ds The
conposition of the present invention can be used as

also dominant in HIV infection. Further, it is known that if

Thl becomes dominant, the activity of macrophages, NK cells or

cytotoxic T lymphocytes (CTL) is promoted to increase

resistibility against cancer. Therefore, by ingesting the

composition of the present invention either on its own or as

food or medicament so that Thl becomes dominant, not only can

type I allergy be treated or prevented but also the

resistibility to HIV, cancer or bacterial infection can be

enhanced to allow for their prevention or treatment.

[0036]

The composition of the present invention is also
characterized by the ability to improve the immune strength of
the intestinal tract. Intestinal tract immunity is the
defense system that exists on the surface of the mucous
membrane of the intestinal tract to ensure that any pathogenic
factors getting into the intestinal tract will be eliminated
either through the nose or throat or together with food or
beverage. The control tower in this system is Peyer's patch

cells distributed on the mucous membrane of the small

intestine, and it i1s known that the antibody (IgA) released
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f ood/ beverage, nedicanent, etc.; however, since this conposition is
acconpl i shed by addi ng an i mmunonodul atory function to conmmon foodstuffs of
hi gh nutritional value, or by enhancing their inmunonodul atory function,
and features high safety, it is preferably used as food or beverage that
can be ingested on a daily basis. If it is to be used in food or beverage,
it is adv usl y, .applied as.health food havin an | nonpdul at ory
action. Exaf}nop%??s)eyo tshgaﬁggll Fﬁi+805Lé%Ck? e?%‘tr}?oe%F § ﬁ@?cégﬁggl'sglfﬁéﬁﬁde
foods and heyeldass dhal gaﬁgttgg.indication on the container or instruction
manual , stating that thgy ave an i mmunonodul atory action; an

I munosti nmd@g7ng action and/or an anti-allergic action (for exanple,

functi onal foodg such as foods for specified health wuse and qualified foods
for specified haals,h theekompbe1phasCof WL Epsdifdh 1S tidivaiitlonl { thedi cat ed
(e.g. container or instruction manual affixed on it), the type of container
(e.g. DbotldeticacidPbachertibefephented Kol cor paperlgeadc, aed ), - 23 and
the nethod of indication (e.g., printing, stanmping, seals, etc.) are not
limted i rbastenizy ferinesiked debamapseybéan Konlin) irwdseful escaas food al so
I nclude the case where the conposition of the present invention is used as
a food addimungmoquEIKY .| immyaosbimatating, ciMMUno HUPPORSSiNgenTion iS to
be used as food _or heverage, it may be used as such or, if desired, it nmay
be mi xed VAt -2AEHIAC) COMPPRdEdANent s such as known bases, aids,

sweet ener s Q§§%T agents, vitamns, etc. to fornulate products that suit the
preferencé? sers; for

Food/beverage, medicament, etc.

The composition of the present invention can be used as
food/beverage, medicament, etc.; however, since this
composition is accomplished by adding an immunomodulatory
function to common foodstuffs of high nutritional value, or by
enhancing their immunomodulatory function, and features high
safety., it 1s preferably used as food or beverage that can be

" ingested on a daily basis. If it is to be used in food or
beverage, it is advantageously applied as health food having
an immunomodulatory action. Examples of the health food as
referred to herein also include foods and beverages that have
an indication on the container or instruction manual, stating
that they have an immunomodulatory action, an
immunostimulating action and/or an anti-allergic action (for
example, functional foods such as foods for specified health
use and qualified foods for specified health use). The place
where such statement is indicated (e.g. container or
instruction manual affixed on it), the type of container (e.g.

bottle, can, PET bottle, plastic bottle, paper pack, etc.),
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exanpl.e, the conposition of the present invention can be offered in various
forns such as tabl'et, capsule, pill, powder, granule, candy, drop, troche,

gum powdered juice, health drink, seasoning, processed food, dessert, and

confection. In addition, since the lactic acid bacteria fernented Konbu or

the lactic acid bacteria fernented sesane/soybean/ Konbu of the present

i nvention tastes mld, one of the advantageous forns is such that the taste
can be aptedibR MR REVIAGLIERELIPBOEE oF - hREIRHNT SFEAMNINg e $8APFes t hat
can be mentjoned are a f.Qqrm suych_as andgﬁ for uch as biscuit. Pills

t

il
are usual !?/tcc imy 6’r?§qlt15‘1ﬁ§ emaﬁngzva«_\font_ Slb‘?“JiA_) N PRRPs is to
prevent p'%ﬂa(sﬁf cﬁ 0s B¢ gl%ed%gr ?‘gglgl Q%ﬁg?(ixg@.{ 8L e S%q'sceg'e arzeg%%teher, each

on accoun e exudafion™o i N ST OF age. soybean(s)
and sesang | et I ' Cl [ {m%g

sesam&*/soy"fv‘gTq n/gé'o Q)l? %ff ?ﬁ‘g (ri%g%lr}? {L%en %ch?]fst h‘jegé oi gagrﬁoé)r?t of a pill
can be adjysifgdide, It or |less; however, -24 considering the nutritional

val ue of the foodstuffs (particularly sesane), it is not necessarily
appropri atpod3»j use defatted ingredients. If defatted ingredients are not
used, oil is contained in ambunts of about 4-15t, causing the

above- nent i onedifprune emsmpositlioaxufathenprddenprasestitidmvientier benaged
studies on a process for producing pills that are protected against this
probl em ofamifioak wiatbemerage ,aitr eyl be uhed dvusuch hort. efudkesiigedof idil is
marked in the step of uncoated pill buffing (a treatnent for buffing the
surface dra¥ hthajaredd wiithl p ¥BRréRtY sofisiRgrgdigts esnghy as &powa a better

appearance; the inventors then confirmed that the
bases, aids, sweeteners, sour agents, vitamins, etc. to

formulate products that suit the preference of users; for
example, the composition of the present invention can be
offered in various forms such as tablet, capsule, pill,
powder, granule, candy, drop, troche, gum, powdered juice,
health drink, seasoning, processed fqod, dessert, and
confection. In addition, since the lactic acid bacteria
fermented Kombu or the lactic acid bacteria fermented
sesame/soybean/xombu of the present invention tastes mild, one
of the advantageous forms is such that the taste can be
appreciated by chewing the food or beverage. Specific
examples that can be mentioned are a form such as pill and a
form such as biscuit. Pills are usually conditioned to have
an oil content of 1% or less. This i1s to prevent pills from
being degraded by oxidation or sticking together, each on
account of the exudation of oil during storage. If defatted
soybean(s) and sesame are used in the lactic acid bacteria
fermented sesame/soybean/Kombu of the present invention, the

0il content of a pill can be adjusted to 1% or less; however,
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exudation- of oil could be prevented by coating the uncoated pill wth
shell ac or sugar without performng the step of wuncoated pill buffing.

[ 00401 The food or beverage of the present invention can also be wused in
ani mal s other than humans for the purpose of nodulating the imune function
(e.g. inmmunostimulation, anti- allergy, etc.). Aninmals that can be treated

i nclude, for . | t h as. d d cat, f il h i
and cat {1 EOPRNICPI IR ATEEAFRER YRHET o oAt Seeh. as mouse and

i i a5 el Ltyred npr i . f { the food
nd bover ApeEtEredy BESHHEE” FE'{RG4E (e BondBi8bR Socon he
added to fiped ade%‘;atr.ﬁrtr:]efgagﬂﬁieﬁ%n | B & Qe d 4SO D0 JHeAURkS: a95i fge be

provided in _ as supplenments. 10041] - Use as nedi canents may
be exenpl ifdeRr i1 TEUBBHRE¥HhEA0IS amdient oA dTRINMRIBaTULALLREgagRat and
an anti-allergic agent. In addition, the conposition of the present

i nvent i on gbyvedmenit@oeiap€6b asm PHRT FEL et dat i il . pama g)e_a%em: combi ni ng the
active ingredient with known aids that are conmonly used in the art of
phar maceutiiman tioarsnmadei stuflies eonr#spreceds aor @uiducinigs pikilsdehat
di sintegrants, lubricants, flavoring/odorizing agents, solvent pronoters,
suspendi nareagantectedapgagnagebhss prebldéosdfe floremidatdlondeasbat are not
limted in any particul ar mag to, pill, tablet, capsule, granule, powder,
syrup, supissiitor eheynfesnflofhatt exudaeion 9fitqich 16f magifedi dor #hpoRteB not
limted in ar‘lycparticul_gr .

of uncoated pill buffing (a treatment for buffing the surface

of a uncoated pill) which is usually applied to provide a

better appearance: the inventors then confirmed that the

exudation of 0il could be prevented by coating the uncoated

pill with shellac or sugar without performing the step of

uncoated pill buffing.

[0040]

The food or beverage of the present invention can also be

used in animals other than humans for the puxpose of

modulating the immune function (e.g. immunostimulation, anti-

allergy, etc.). Animals that can be treated include, for

example, pets such as dog and cat, farm animals such as pig

and cattle, poultry such as chicken, laboratory animals such

as mouse and guinea pig, as well as cultured marine animals.

As for the form of the food and beverage, they can be used on

their own but, if desired. they can be added to feed (pet

foods) for animals or fishery producté, or can be provided in

a form such as supplements.

[0041])
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way, but continuous adm nistration for one week to 10 days or nore is
recomended, with continuous adm nistration on a permanent basis being
preferable. [0042] The anount in which the conposition of the present
invention (the lactic acid bacteria fernented Konbu or the lactic acid
bacteria fernented sesanme/ soybean/ Konbu) is contained in the food/beverage
or nedi canent Qf the present invention is not limted in any particular

way, but it isUS§eRSr BEAYCBMCRRR BRYNe HRfeBR-fef BYy rsgnpmedubateEs ap| v

bet 1 90% | v, bet 1 and 50 wt.% . (0043] Th
ool bover Bl &F ABIMPRNBAE: CRATS UM, S0t 2] an A 1 25t o2BRbosi ti on

of the presenlsdipuenti QRCOREANDSL: b G SIS dISAOS AR AR! LGnaghd

bacteri a fermen nbu or ic acid eria frermen

Sesame/ SOWRARKEEN b pARrinagSut 2OBE br arls 0000 U0 <o ehgbke 10- 10000

ng, in terns of dry wei owever, since the conposition o pr esent

i nvention {ARké ahgHedienl RiYn kAGWhPPEds |tHdd e idotmidNyelked! $n
substantially absent. EXAMPLES [0044] On the pages that follow, the

conposi t i Ahedfarthepphaehbcbiy e84l Ofoimullesidn arbddduieisgi Isuky Bef erence to
exanples. It should, however, be noted that the present invention is by no
means | i mesadpientisosdiadanpl, edisiNOd§tan ffestlubrtianites ,Aci d Bacteri al
Fermentation Test (1)

flavoring/odorizing agents, solvent promoiters, suspending

agents, coating agents, etc. Dosage forms include, but are

not limited in any particular way to, pill, tablet. capsule,

granule, powder, syrup, suppository. injection, etc. The

duration of administration is not limited in any particular

way, but continuocus administration for one week to 10 days or

more is recommended, with continuous administration on a

permanent basis belng preferable.

[0042]

The amount in which the composition of the present
invention (the lactic acid bacteria fermented Kombu or the
lactic acid bacteria fermented sesame/soybean/Kombu) is
contained in the food/beverage or medicament of the present
invention is not limited in any particular way, but it is
generally on the order between 0.1 and 100 wt%, preferably
between 1 and 90%, more preferably between 1 and 50 wt$%.
[0043]

The food/beverage or medicameﬁt that consists of, or
comprises, the composition of the present invention contains

in a single dosage the lactic acid bacteria fermented Kombu or

the lactic acid bacteria fermented sesame/soybean/Kombu in an
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Konbu was

distilled

I nvestigated for the possibility of fernmentation by lactic acid
bacteria. The Konbu used was in a powder form (trade nane "KOVBU POADER'
produced by Yai zu Sui sankagaku I ndustry Co., Ltd.). To this Konbu.

wat er was added such that the rati o of Konbu: water woul d be

(on wei ght basis), and the two conponents were m xed together; the

ndin g g B mol BErEsabin HACTE00E nd < iy SeTRaREe SEY A

resul ting

Ther eaf t er3MYHE" &

(see JP 2005:

of 0.5%

e nunbe I on was counte

that |actigy aginkhaktighilg Apsest?T84) nentioned in the table has been
wth the - 27 “International Patent Organi sm Depositary, National

of Advanced | ndustrial Science and Technol ogy, under accession
nunber FERN ABP-10028. [0046] [Table 1] Strain Species Extracellul ar

deposi ted
Institute

pol ysaccha&xaMPLESEPS) A DS84C Lact obacillus +

Lactobacillus - pentosus C DW9C Lactobacillus +

[0044]

On the pages that follow, the composition of the present
invention is described in detail by reference to examples. It
should, however, be noted that the present invention is by no
means limited to those examples.

[0045]

Test 1 Lactic Acid Bacterial Fermentation Test (1)

Kombu was investigated for the possibility of
fermentation by lactic acld bacteria. The Kombu used was in a
powder form (trade name "KOMBU POWDER" produced by Yaizu
Suisankagaku Industry Co., Ltd.). To this Kombu, distilled
water was added such fhat the ratio of Kombu:water would be
5:95 (on weight basis)., and the two components were mixed
togethexr; the resulting mixture in liquid form was sterilized
at 110 °C for one minute. Thereafter, one of the eight lactic
acid bacteria listed in Table 1 (A-H) (see JP 2005-333919 A)
was inoculated as a starter to give a concentration of 0.5%.
The resulting mixtures were fermented at 37 °C for 48 hours,
andlpH measurement was done before and after the fermentation;
as for lactic acid bacteria A-D, the number of cells after
fermentation was counted. Note that lactic acid bacteria A

(S-PT84) mentioned in the table has been deposited with the

._27..
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acid bacteri a
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pent osus D DWON Lactobacillus - pentosus E DB22C Lactobacillus +

pl antarum F DB22N Lactobacillus plantarum G DS2C Lactobacillus +

pl antarum H DS2N Lact obacillus - plantarum [0047) The results for the cel
count after fernmentation and the pH before and after fernentation are shown
in Table 2. Wiichever of the eight lactic acid bacteria was used, an

I ncrease in the lacti¢c acid bacterial cell count and/or a_decrease in pH

was conf i rfREETRAHIONRk PRGEPE CF8arismPereltagey Natdanalpdassititeause t he
fermentati on .of Ko t oceed. - 28 48 Table 2]. ABCDEF GH
| Oreut) o 1obdvApoass TndpsB588TcTssencs and Heonncaiih” ailaet, aocsRetons 4 59
4.33 4'52.ﬁh§§%§iﬁg§§?1§9-§0858.[0049] Test 2 Lactic Acid Bacteri al

est

Fer ment at i’ on

[0046]
[Table 1]
Strain Species Extracellular
polysaccharide
(EPS)
A Ds84C Lactobacillus +
(S-PT84) pentosus
B DS84N Lactobacillus -
pentosus
c DW69C Lactobacillus +
pentosus
D DW69SN Lactobacillus -
pentosus
E DB22C Lactobacillus +
plantarum
F DB22N Lactobacillus -
plantarum
G DS2C Lactobacillus +
plantarum
H DS2N Lactobacillus -
plantarum
[0047)

The results for the cell count after fermentation and the
pH before and after fermentation are shown in Table 2.
Whichever of the eight lactic acid bacteria was used, an
increase in the lactic acid bacterial cell count and/or a
decrease in pH was confirmed, thus making it clear that the
lactic acid bacteria cause the fermentation of Kombu to

proceed.
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Sesame and soybeans were investigated for the possibility of fernentation
by the lactic acid bacteria used in Test 1. The sesane used was in a paste
form (trade name "JUN-NERI GOVA KURD' produced by TAKEMOTO O L & FAT Co.,
Ltd.). and the soybeans used was in a powder form ("KURCDAI ZU KI NAKO'
produced by K. Kobayashi Co.. Ltd.). To these, distilled water was added
such that the respective ratios of sesane:water and soybean:water woul d be
25: 75 and [9948&] (both on wei ght basis) and the two conponents were nixed
together; _sterilizing and fernentation treatnent were perforned as in Test
1, pH neas Fahett2hvas done before and after the fernentation, and the
nunber off CelTs after|Tenmenteg! on was | ceuniedg NQt el &t gel I cgunii ng
after fer'ﬁ‘e_limgfﬂgvyaa pme fPr |t g el g:nt3 ich i_Crc(,i g'1 (OF: ct eri d oT] Sesane,
and for IaCibTeafPd T PaFIET o g O QRop v osgR(sy - 10501 " The Tpsutts for the
cell coumnt 1 fll UHA” Rtat+ Pt f ard—aftet frertaf | on are
shown in |74 f, 4> DRy, cherL—ei—Lﬁe—eLg sed, an
i ncrease LinFiRaLi Bl £ 43d84] BacPelr #aB3c ase in
pH was confirmed, thus making it clear that the lactic acid bacteria cause
the fernentation of sesanme and soybean(s) to proceed. [0051] [Table 3] A
7) 7C D E Foddsd 10 cuf/g 30 73 28 40 33 15 5 5 Sesane Initial pH 6.13

o)
&
3

Test 2 Lactic Acid Bacterial Fermentation Test (2)

Sesame and soybeans were investigated for the possibility
of fermentation by the lactic acid bacteria used in Test 1.
The sesame used was in a paste form (trade name "JUN-NERI GOMA
KURO" produced by TAKEMOTO OIL & FAT Co., Ltd.). and the
soybeans used was in a powder form ("KURODAIZU KINAKO"
produced by K. Kobayashi Co., Ltd.). To these, distilled
water was added such that the respective ratios of
sesame:water and soybean:water would be 25:75 and 15:85 (both
on'weight basis) and the two components were mixed together;
sterilizing and fermentation treatment were performed as in
Test 1; pH measurement was done before and after the
fermentation, and the number of célls after fermentation was
counted. Note that cell counting after fermentation was done
for the eight lactic acid bacteria on sesame, and for lactic
acid bacteria A-D on soybean(s).
[0050]

The results for the cell count after fermentation, and
the pH before and after fermentation are shown in Table 3.
Whichever of the eight lactic acid badteria was used, an

increase in the lactic acid bacterial cell count and/or a
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Final pH 4.58 4.50 4.67 4.68 4.77 4.74 5.22 5.16 10 cuf/g 73 56 92 106 - -
- - Soybean Initial pH 6.08 Final pH 4.36 L4.33 4.51 4.59 4.534 4.28 4.24

[ 0052] Exanple 1 Preparation of Lactic Acid Bacteria Fernmented Konmbu Konbu
in a powder form (trade nane "KOVBU PONDER' produced by Yai zu Sui sankagaku
I ndustry Co., Ltd_ ) was used (this is hereinafter designated as

"unfernmented Konbu"). Jo _the upfernented Komqu, di.stilled t er _havi ng

al gi nate | sre@as(epl%‘dga i ﬁﬁ@gﬁﬁ‘“ﬁerﬁe’&?% gatﬁﬁzor‘ble@irs\gg‘?ge&g% it was
added and 0 Xt uree., rili.zed.th h . 90 C far m.nut es. The
starter usle m‘égs)ééﬂﬁuP@?F%@?e’?g‘éﬁgﬂ‘\%d@%‘fé@% ll,?l‘%l nog Is%cstal%% g(r:lldd bacteria
(Lact obaci o suS psbkabf. S-PT84) under the nutrient conditions of 2%
gl ucose, I%d#?gasg )extrgc%e NPtsubishi-Kagaku Foods Corporation) and 1%

soybean pajgside (product of FUJI OL CO, LTD.) for 20 hours. This starter

was added to the Konmbu m xture in liquid formthat had been subjected to
sterilizinordbleatarent, and fernentation was perfornmed at a tenperature of

OHLS AMtar tha and nf f ac nt ati on t+t ha
T ¢ o Cirre T I T LI < 1 orT L8 LI

about 37 Gfeor—aboyt—34hots—A For-Ae e
f er ment at i-er~-H-guof—vwas sterlidPzdd Ritlh fedt Bt 100EclioF o Wi dutBs,
cool ed, and -30 filltePctPH/E, 4 Toglh 25 MEIE P was |dri ed

with a spi afedﬁ'%r _é[ﬂf:_‘a&'ggaly_g'_yer Model B ')Q(q,'l‘ roduct f—Niho UCHI

K.K) to B_i_e_l_d_a_l_agﬁileajarﬂﬂd bhcBelr 4 20 et 8t 88 Kl dfncdi?Riladr Wuhi ch i s

herei naft ér desi gnatd® E/9f o dhtledP%antA? )| 106 0053] | - - -
Soybean | Initial pH 6.08

Final pH [4.36[4.33|4.51|4.54{4.53[4.54]4.28]4,24

[0052]
Example 1 Preparation of Lactic Acid Bacteria Fermented Kombu
Kombu in a powder form (trade name "KOMBU POWDER"
produced by Yaizu Suisankagaku Industry Co., Ltd.) was used
(this is hereinafter designated as "unfermented Kombu"). To
the unfermented Kombu, distilled water having alginate lyase
(product'of Nagase Chemtex corporation) dispersed in it was
added and the mixture was sterilized with heat at 90 °C for 20
minutes. The starter used was a bulk starter obtained by
culturing lactic acid bacteria (Lactobacillus pentosus strain
S-PT84) under the nutrient conditions of 2% glucose, 1% yeast
extract (Mitsubishi-Kagaku Foods Corporation) and 1% soybean
peptide (product of FUJI OIL CO., LTD.) for 20 hours. This
starter was added to the Kombu mixture in liquid form that had
been subjected to sterilizing treatment, and fermentation was
performed at a temperature of about 37 °C for about 14 -hours.

After the end of fermentation, the fermentation liguor was

sterilized with heat at 90 °C for 10 minutes, cooled, and
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Exanpl e 2 Preparation of Lactic Acid Bacteria Fernented Sesane, Soybean and
Kombu in M xture (Sesane/ Soybean/ Konbu) The sesane used was "JUN NERI GOVA
KURO' produced by TAKEMOTO O L & FAT Co., Ltd.: the soybean(s) used was

" KURODAI ZU Kl NAKO' produced by K. Kobayashi Co., Ltd.; and as in Exanple 1,
t he Konbu used was "KOVBU POADER' produced by Yaizu Sui sankagaku | ndustry

Co.. Ltd.)_ that had_ been trealéég with al ginate Eyase %roduced by Nagase
Chent ex cdrpdeieforhroygh ¢QM ,’s%R&mEﬂéﬁ%tQ%ﬂj RdtEatReFesSnixt®dt o give a
ti f 1.3:1 (b i.ght he. ng, xt s _h ' t desi ted
"t or mendad b & SREPYOPRERR, KETBLTSBEY Bidmrdieied PcanPos PEPRREF.OFo thi s
I Xt : ! | i . . b
pept i do (NHERB0EHE kR, Dt R' € Atk A paReBEIATRL AR, S0V DO

f et ment at il QBRbbATL18H0 bAYER 3ol Eitidddel0 RRIAMBLeBONREAN(S) and

Konmbu in mxture was fernented as I1n Exanple 1: thereafter, the fernent
was steri lrigze¢hewitbl RBAbuAY .90 "C for 10 minutes, cooled, and filtered

t hrough 20 nmesh; the resulting filtrate was dried wth a spray dryer

(M ni - Spr gyoBa3yer Mbdel B-290, product of N hon BUCH K K.) to yield a

| actic acid bacteria fernented conposition of sesane, soybean(s) and Konbu
i n m xtur Examplleh23Preparatien naf t kactlissiXgniad Eacrer'ibe Feenbaded

sesane/ soybean/ Konmbu" or "fernented conposition”). 10054] Exanple 3

Pr onot i ng S&st@men  Saybean2apd ofersbv obn fMixtund diSesisagd Soybrani/ KopbU st )
C57BL/6 mce (7-week old, male, 10 animals, from SH M ZU Laboratory
Supplies Co., [hg fefame H8Adn¥aser &YN-NERI GOMA KURO" produced by

TAKEMOTO OIL & FAT Co., Ltd.: the soybean(s) used was
"KURODAIZU KINAKO" produced by X. Kobayashi Co., Ltd.; and as
in Example 1, the Kombu used was "KOMBU POWDER" produced by
Yaizu Suisankagaku Industry Co., Ltd.) that had been treated
with alginate lyase produced by Nagase Chemtex corporétion.
The sesame, soybean(s) and Kombu were mixed to give a ratio of
1:3:1 (by weight) (the mixture is hereinafter designated as
"unfermented sesame/soybean/Kombu" or "unfermented
composition™); to this mixture, muscovado (at a weight ratio
of 1/3 to the sesame) and soybean peptide (at a weight ratio
of 1/15 to the sesame) were added as fermentation promoting
additives. The resulting sesame, soybean(s) and Kombu in
mixture was fermented as in Example l1l: thereaftex, the ferment
was sterilized with heat at 90 °C for 10 minutes, cooled, and
filtered through 20 mesh; the resulting filtrate was dried
wifh a spray dryer (Mini-Spray Dryer Model B-290, product of
Nihon BUCHI K.K.) to yield a lactic acid bacteria fermented

composition of sesame, soybean(s) and Kombu in mixture (which



intraperitoneally with 5 nL of PBS (Phosphate-Buffer Salines) per aninal
and intraperitoneal cells were recovered aseptically. The recovered cells
were washed with a cell culture nedium (10% PBS (fetal bovine serum

suppl emented RPML 1649 nedi um (NI SSUT PHARMACEUTI CAL CO., LTD.)) and
erythrocytes were renoved by henolysis with a henolytic buffer. To be nore

EDTA) ot “RudeaCraRERgs PEEbaREen chy | Srepdiied hamay sOPRSERTRANBY 5 5 ™

m nutes a T r S, nL of a cell culture nedium was added.
After sti%Fing?gbﬁgq%?xghﬂggaégf%%n}?ifuged (20 C, 1500 rpm 3 mn) and the

preci pi t atigosay Washed once with a cell culture nedium Using a blood cel
counter, the nunber of cells was counted and a sol ution having a

concent r atgs@mpdle 3 »réfétifigl A6tidn Ve® T -epATGbdUttaoaelelroful ture medi um
the resulting sSolution was sown on a 48-well culture plate (tissue culture

pl ate) suMacrivphagash (Tal vicpotBesed 500 L of the solution. After 3-hr
culture in 5t CO2 at 37 C, the mediumwas renoved to renove the

non- adher ent cE&B78LAAdmaceel V-wetk vokd mawhien vids andoads , afaom. SHOBEE) - 32
The unfernented Konmbu, fernented Konmbu and fernmented sesane/soybean/ Konbu
t hat wer e lopoariegyi RUPRARPE GO 1. dntd 2) weKee admigisderadspeci fi ed anounts,

ground in a nortar and _suspended in a cell culture nediumto prepare liquid
sanpl es  (SIEFORIILEANERILKWHRR P it fy BRI FhosphsdssPYATer SRL1IDEE} nent ed

Konmbu, and suspension qf .the fernente S %§ne/soybean/KonBu); t hese sanpl es
wer e addea)efr.‘oag g\a bBQg- intraperitoneal ce 8 were recovere

aseptically. The recovered cells were washed with a cell
culture medium (10% PBS (fetal bovine serum) supplemented RPMI
1649 medium (NISSUI PHARMACEUTICAL CO., LTD.)) and
erythrocytes were removed by hemolysis with a hemolytic
buffer. To be more specific, 1 mL of a hemolytic buffer (155
mM NH,C1, 10 mM KHCO;, and 0.1 mM EDTA) was added to the
recovered cells, which were left to stand for 2-3 minutes at
room temperature, and 9 mL of a cell culture medium was added.
After stirring, the mixture was centrifuged (20 °C, 1500 rpm, 3
min) and the precipitate was washed once with a cell culture
medium. Using a blood cell countexr., the number of cells was
counted and a solution having a concentration of 1 x 10°
cells/mL was prepared in a cell culture medium; the resulting
solution was sown on a 48-well culture plate (tissue culture
plate) such that each well contained 500 uLlof the solution,
After 3-hr culture in 5% CO, at 37 °C, the medium was removed
to remove the non-adherent cells and a cell culture medium was
added again.

[0055]
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described cell plate in such amobunts as to give final concentrations of 1
g/m. and 10 g/M. and cultured in 5% CO2 at 37 C for 18 hours. As a
conpari son, a suspension of S-PT84 (dry dead cells) in a cell culture
medi um was added in such anmounts as to give final concentrations of 1.5
ng/mL. and 15 ng/nmL and cultured in 5% CO2 at 37 C for 18 hours. Note that

the final concentrations of strain S-PT84 corresponded to the anounts of
strain S-PT84 Thet HBfeTEPRRSA Ml . iiarmentad Kogdyrardoysemanpkedbu at 1
g/ L and 10 /n%. The anpunt of cytokine (interleukin 12: 1L-12) contained
' the culSeSPES/SAYBPAT! RATDRAEEAE MEFe PRERIDed, 18 FaAmples( &ypafaZ BD
Phar m ngen)._In adgiéi n, a c%%tu e solution to i.ch nothing had been
added was "0T&&d 53 94¢ oﬁ?rSPef ht9 A j(ﬁﬁﬂﬁ? 3" & PerAAT 828  enent .
[00561 T resul Ls - trati i Q.

super nat a%ﬁl S%’t% E.tgegvg#laéec{eg; kﬁ%&%‘? (ja’gas%'g%eqbn P%fe&%f 1 gdagg'{h%#%% of the

unf er ment q%dg%mgioﬁebﬁeﬂﬁédu@%%m HuE N el pagaath/ aey:eﬁgglz Kombu' at

t he hi gher concentrations caus nct increases in the

concent r atdedehtelNRombll t ¥h@ SEApEADILN I At tdcdenitbanas suggest ed t hat
the 33 addition of the fermented Konbu increased the IL-12 concentration

nor e t han sesamed sogbeanfkombl he thd s nnipds Keiral addrdaddedhandbbviéet her
that the addition of the fernented sesane/soybean/ Konbu increased the IL-12
concent r atGeseribed cehdnplatéhin caseh vimeruntishas drongived fkoau was added.
From these results, it becane clear that the fernented Konbu had a
stronger icomeensroniubasi af acpdoml tareh lthewa/mle amdncad tiyetiuin 5% CO,
at 37 °C for 18 hours. As a comparison, a suspension of S-PTB4
(dry dead cells) in a cell culture medium was added in such
amounts as to give final concentrations of 1.5 ng/mL and 15
ng/mL and cultured in 5% CO; at 37 °C for 18 hours. Note that
the final concentrations of strain S-PT84 coxrresponded to the
amounts of strain S-PT84 in the suspensions of fermented
sesame/soybean/Kombu at 1 pg/mL and 10 pug/mL. The amount of
cytokine (interleukin 12: IL-12) contained in the culture
supernatant was measured with an ELISA kit (OptEIA, BD
Pharmingen). In addition, a culture solution to which nothing
had been added was used as a control (Cont) and subjected to
similar measurement.
[0056]
The test results for the IL-12 concentration in the
culture supernatant (the average for N=2) are shown in FIG. 1.
The addition of the unfermented Kombu, fermented Kombu and
fermented sesame/soybean/Kombu at the higher concentrations

caused distinct increases in the IL-12 concentration in the

culture solution. In addition, it was suggested that the
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and that the inmunostinulating action of the fernented sesane/soybean/Konbu
was greater than that of the fernmented Konbu. [0057) Exanple 4 Pronoting
Action on IL-12 Production from Macrophages (Ex vivo Test) C57BL/6 m ce
(7-week old, male. 15 animals) were divided into five groups each
consisting of 3 animals. These groups were as follows: an untreated group
(Control), a group admnistered with the unfernmented Konbu (10 ny/ nouse), a
group adnpa@dstioredfivitite tiermentednKenbroimoreasedytimeubedl2 a group

adm nistered with the unfernented sesane/ soybean/ Konbu (10 ng/nouse), and a
group adni W%@%W%QMW ftéapedfegheseanfeVReyd cthf KiHIRFNErdafy/ nouse) .

In the grou exce Control, PBS was added_to the unfernmented Konbu,
fermented ¥ d#ﬁ’er‘?t”é’d fUTERRE/ $BPb LR KAABItioh P dhfe fisgarented

/ b /K o} b d I 1 d 2
ropar e o TR Y heat Ko ae?e%% Beh BRe b TA Rt AT on B9/ mi: ¢ he
resul ting &9%?8%?‘8‘%8 cvtsglesreW tﬁ%m n| St er egra{)‘f rap&a%sl :ﬁ_o&%aé g an am)unt

of 0.5 nL. eely K& AT AFe

admi ni Sterﬂ@e%tfe%%st ga'b'ﬁxeﬁa@dcuesgaeﬁagteﬂs%eﬁﬁéﬁﬁ (i 1Y fed

aseptically e recovere wer e was with a ure rre I um and

eryt hrocyt @6y ¥dér "SHRMRIL N 8F hYS het 16kt Enan NeRD! Nﬁf&rﬂﬂﬁcﬁ

Exanple 3. Using a blood cell ~counter, the nunber of cells was count ed and
a sol uti onamd Vvt ﬁ:é:qmﬁﬁmtors&tm@mfina ¥ctOéncet | enelremsenteapared using a
cell culture nmedium the resulting solution was sown on a 48-wel |

sesame/soybean/Kombu was greater than that of the fermented

Kombu.

[0057])

Example 4 Promoting Action on IL-12 Production from
Macrophages (Ex vivo Test)

C57BLL/6 mice (7-week old, male, 15 animals) were divided
into five groups each consisting of 3 animals. These groups
were as follows: an untreated group (Control), a group
administered with the unfermented Kombu (10 mg/mouse), a group
administered with the fermented Kombu (10 mg/mouse), a group
administered with the unfermented sesame/soybean/Kombu (10.
mg/mouse), and a group administered with the fermented
sesame/soybean/Kombu (10 mg/mouse). In the groups excepting
Control, PBS was added to the unfermented Kombu, fermented
.Kombu, unfermented sesame/soybean/Kombu, and fermented
sesame /soybean/Kombu that had been obtained in Examples 1 and
2, so as to prepare suspensions that contained them at a
concentration of 20 mg/mL: the resulting suspensions were each
administered intraperitoneally in an amount of 0.5 mL.

Eighteen hours after the administration, 5 mL of PBS was
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culture plate (tissue culture plate) such that each well contained 500 L of
the solution. After 3-hr culture in 5% CO2 at 37 C, non-adherent cells were
renoved and LPS (Ili popol ysaccharide) was added to give a final
concentration' of 100 ng/nL, followed by culture in 5% CO2 at 37 C for 24
hours. The anount of IL-12 contained in the culture supernatant was

d with gn ELI SA kit LA, Phar i . [0058] Th Its of
Teasur oo AT IRRERR. $AEARERL FARERRLY A0 (1D ARAE IGO0 AALAA VETRe |
average f?eq'@ée’r@ﬁ_%%%p%?@%l' A llaeG récovsrdd g3 iwfﬁarrt%hmgtagﬁgﬁp&ﬁﬁ' s, no

I ncrease im concentfat I'6h Wed recogni Z

drri ni ot . : . i th
the. unf er rentoq asukac pes BRCERR Cer RS WA Wi By heahs RERE

| L-12 i : 0dR i ot .y duwi
fernenfggqﬁgﬁ%gpgﬁgéﬁg%gﬁggg?gggIQ%d%f#%%?ﬁ?ﬁha%q}yfﬁﬁg?EP%%%?egggl

sesanme/ soyhRMYOMRne AlMbeRabE! 681 8% | Wad Neduiftedd AHa a0WoNutisheHavihy the
fermented sesane/soybean/ Konbu, the anmount of 1L-12 production increased

si gni fi cand labnden@fatthencofesukt $0° idelNeyaile wakepreplgbd- udbng ngidder t he
unf ermented Konbu nor the unfernented sesane/soybean/ Konbu was effective in
pot enti at ioulthive aetdiam: thenmesopbimessdbutliRf stdaandoain on bunsttallsuch
effectiveness was found in the fernmented Konbu and the fernented

sesane/ soyhvdawricoplateni(thsshe Colhene cpilatshmydothedn/cichbwelbei ng nore
effective than the fernmented Konmbu. [0059]

contained 500 puL of the solution. After 3-hr culture in 5% CO:
at 37 °C, non-adherent cells were removed and LPS
(lipopolysaccharide) was added to give a final concentration
of 100 ng/mL, followed by culture in 5% CO, at 37 °C for 24
hours. The amount of IL-12 contained in the culture
supernatant was measured with an ELISA kit (OptEIA, BD
Pharmingen).
[0058]

The results of measurement of the IL-2 concentration in
the culture supernatant (the averadge for N=2-3) are shown in
FIG. 2. As is clear from these results, no.increase in the
IL-12 concentration was recognized in the group administered
with the unfermented Kombu and in the group administered with
tﬁe unfexrmented sesame/soybean/Kombu; however, a large
increase in the IL-12 production was recognized in the group
administered with the fermented Kombu and in the group
administered with the fermented sesame/soybean/Kombu, and
particularly in the group administered with the fermented

sesame/soybean/Kombu, the amount of IL-12 production increased

significantly. From these results, it became clear that
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The results of Exanples 3 and 4 show that the conposition of the present
i nvention has superior inmmunonodul atory actions that can not be expected
fromthe starting materials that were fernmented to nake that conposition
[0060] Exanple 5 Effects of Konbu Fernment on NK Activity and on Bal ance
Between Thl Cells and Th2 Cells (Thl/Th2) Twelve C57BL/6 m ce (6-week old,

mal e) were divided into_ four groups, each consisting of 3 aninmals and
havi ng al msithexhghgappfarmented Kempy nomhdhe gindesaensed as fol | ows: an

;;Sﬁn-r st gr%os%mpe«%%r :eﬁﬁmwﬁa%{'%%p L e RS AEaRBNFREPERLOR L n t he
S- PT84

(dry dead 9 emac;‘f%sgg%o 2Hf° ﬁ%wf FEPL P Ry SR, SEheRhEuRoRt o

0. 75 my/ k‘l- %uﬁﬁag E’Tférq L& 5%&6&5’ ad 3%%91 entel> the

unferrrente onbu o e unfernen adm ni st ered

group), aryg /E%?EEQB?ﬂoﬂﬁﬂﬁbuwf?{h BT Srmerlt s@%%m%?%ﬁ?ﬂ&ﬁﬂ

adn1n|stere group except that the amount was g~ per ead Not e

that the a@iHY mifreScPE84tila EH&hStIE’J%ﬁcgﬂﬂHétK%M group corresponds to
t he amount of -36 S-PT84 in the fernented sesane/ soybean/ Konbu. At day 7

after thgosant of admnistration, the spleen was extracted aseptically
and lightly conpressed on a cell st rai ner (70 in, product of ED Falcon) in
a call cultureThedresnlt6%ofeEabmphbesi Beasér 4nshéw 2¢hatnt the otompaatt famngal
agent m xed solution (product of Nakal ai Tesque)), to recover the cells.

Di sper si ngpft Hec@resepy ginyentiing has Suvbpohed hpmunomodulatory actions

that can not be expected from the starting materials that were
fermented to make that composition.

[0060]

Example 5 Effects of Kombu Ferment on NK Activity and on
Balance Between Thl Cells and Th2 Cells (Thl/Th2)

Twelve CS57BL/6 mice (6-week 0ld, male) were divided into
four groups, each consisting of 3 animals and having almost
the same average weight. These groups were as follows: an
untreated group (Contxol). a group administered with S-PT84, a
group administered with the unfermented Kombu, and a group
administered with the fermented Kombu. As for the groups
excepting the untreated group, S-PT84 (dry dead cells) was
forcibly administered orally daily in an amount of 0.75 mg/kg
per head (S-PT84 administered group); and so were the
unfermented Kombu of Example 1 (in the unfermented Kombu
administered group), and the fermented Kombu of Example 1 (in
the fermented Kombu administered group), except that the
amount was 500 mg/kg per head. Note that the amount of S-PT84

in the S-PT84 administered group corresponds to the amount of

- 36 -



centrifugation (1500 rpm 3 mn, 4 C. As in Exanple 3, erythrocytes were
renoved by henol ysis and spl een | ynphocytes were then prepared. The NK
activity of the spleen | ynphocytes was neasured by the PINK nethod (in the
PINK nmet hod, target cells Yac-1 are |abeled with the hydrophobic
menbr ane- based fluorochrone 3, 3" -di octadecycl oxacar bocyani ne perchl orate

(D10) whegegigdga il cheleag Solds AelSOKERBLET TR0 Wbyl Lifer

menbr ane- I mpér neabl nuclel ¢ aci i di um T odi de

(PL), andthﬁes;ﬂgke%f\fé‘gg%% L doh Sy &paskdl ugg &&w?&ea and the

damaged Yac-1 Ich s e- staln are“det ect by flow cytonetry,

whereby thge ﬂeamrcan&cqgﬂé»y Uonfie JHES &n 3PLESR 9§££§néf, FW ed). The

spl een |ynphocytes were also cultured for 24 hours under, stinufdtion with
concanavabpirdddct20® BDME3lcend iha aguniemldhreFiNegiand(104%-fetaBt were
produced In the culture supernatant were neasured by ELISA with OptEl A (BD
Phar m ngebpvi(806&8um h@. 2%¥san tibforid-lanthifuaghilyiaggnar eizédwolumtfdls 3. In
FIG 3, NK activity ($) shows the cytotoxicity of nouse spleen |ynphocytes
on Yac-1 (phpduct ebuNakilamiResqukel)ivad aeidoyerwithehcaldsnornal |y used as
cells sensitive to nouse NK cells; - 37 the results are data at nouse

spl een | yRaEBEYSEng ot ccally Y axinsttimgl wasd fedleyedaBYis clear from FI G
3, the NK activity which was the |owest in _the control group increased in
the S-PT8geRgrifrgatier GkD rAMe M .ndnt €Y+ Ko uin BrawRle &.ed group and

the Kombu et ront. odim 0L5) S ShALLYS hnc}3:% 3R HPALLE"1 kSR ces

were then prepared. The NK activity of the spleen lymphocytes
was measured by the PINK method (in the PINK method, target
cells Yac-1 are labeled with the hydrophobic membrane-based
fluorochrome 3,3'-dioctadecycloxacarbocyanine perchlorate
(Dio) whereas the nuclei of dead cells are double-stained with
the membrane-impermeable, nuclelc acid binding fluorochrome
‘propidivm iodide (PI), and the intact Yac-1 which is single-
stailned with Dio, and the damaged Yac-1l which is double-
stained are detected by flow cytometry, whereby the cytotoxic
activity of the mouse spleen cells is computed). The spleen
lymphocytes were also cultured for 24 hours under stimulation
with concanavalin A (2.5 pg/mL), and the amounts of IFN-y and
IL-4 that were produced in the culture supernatant were
measured by ELISA with OptEIA (BD Pharmingen). |
[0061]

The Tesults for the NK activity are shown in FIG. 3. 1In
FIG. 3, NK activity (%) shows the cytotoiicity of mouse spleen
lymphocytes on Yac-1 (this is mouse lymphoma derived cells

which are normally used as cells sensitive to mouse NK cells;
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The results for IFN-y concentration and IL-4 concentration are shown in
FIG 4, whereas that for Thl/Th2 (IFNy/I1L-4), which is an index for the

i mmune bal ance, is shown in FIG 5. As is clear fromFIG 4, the IFNy
concentration did not change in the S-PT84 group as conpared with the
control group, but it increased in the unfermented Konbu adm nistered
group, and increased significantly in the Konmbu fernment adm ni stered_group.

As for thEReL-TRSGifteRTPatIRFE e PPBESCIIRIRSIS IXMPheFYEehittheaCilal | of
t he admi nj d d with th tral t,th

ner oase FAELORI §actiides S cOPat hy 1 Ao 18 SRR cATofad tinsTy uEREAEn ¢ he
basi f th t h | / Th2 I ' 5 P dgi_ni d
g?ihz gndafgggﬁ% :%h%%?ega%Ko %J%ﬁﬁﬁ%ﬁ; e?e%égféggréésggéPgdi é%%%%ﬁfrom

th | uey| I | t | Vel ¢ d
€ val uejhn tﬁeréfﬁ'}é&’ 9&1&?&':915%&%%0 B t,” Yed! \%fkoénzf‘rfe{ﬁﬁ@de KSRBRY

adm ni stered grou at was I1n a state. ese results, it

becane cl gam;hhatetd %ﬁg‘g@%ﬁ@ HRorisy LRSI Gl hiReerald 3oy e

i mmune function in a s state, and that it also has an acfion o
adj ust i ngthBeodhés Waditthsd ance to a Thl dom nant state. [0063) - 38 Exanple
6 Effects of Fernented Sesane/ Soybean/ Konbu on NK Activity and on Bal ance
Bet ween Thbo&ells and Th2 Cells (Thl/Th2) Ei ghteen C57BL/6 mce (6-week
old, male) were divided into six groups, each consisting of 6 aninmls and
havi ng al nost Théersswkt savBsadiFNAgi ghhcefheatiogn oapd Tei£ as fol l ows: an
untreated group (Control), an S-PT84 ingesting group (S-

concentration are shown in FIG. 4, whereas that for Thl/Th2

(IFN-y/IL-4), which is an index for the immune balance, is

shown in FIG. 5. As is clear from FIG. 4, the IFN-y

concentration did not change in the S-PT84 group as compared

with the control group, but it increased in the unfermented

Kombu administered group, and increased significantly in the

Kombu ferment administered group. As for the IL-4

concentration, the production was a little higher in all of

the administered groups as compared with the control group,

but the increase was only 40-70%. According to FIG. 5 which

was constructed on the basis of these results, the Thl/Th2

balance in the S-PT84 administered group and the unfermented

Kombu administered group was not different from the value in .

the control group, and it was only in the fermented Kombu

administered group that was in a Thl dominant state. From

these results, it became clear that the fermented Kombu is

effective in potentiating the immune function in a steady

state, and that it also has an action of adjusting the Thl/Th2

balance to a Thl dominant state.

[0063]
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PT84), and a group ingesting the fernented sesane/soybean/ Konbu obtained in
Exanple 2 (Fernmented Conposition). Each of the ingesting groups were
allowed to ingest ad libitumfor a week a solid feed to which S-PT84 (dry
dead cells) had been added in an anount of 0.0075 % or a solid feed to
whi ch the fernented sesane/ soybean/ Konbu had been added in an anount of 5
wt% Note that the amount of S- PT84 in the S-PT84 ingesting group

corr esponBxample heb afdfectsof o6- Frgzmentade SkapmenSerbear Afenizwy esanNRonbu.
At day 8 after the start of ingestion, the spleen was extracted and_ spl een
| ynphocyt AStdEL EY prafphr @8 aBalaneRaBAterern TARINKCeALEi 3G FHh% h€edbFai ned
spl een Iyg@ﬂg?¥te§ (PINK nmethod) and the IL-4 and | FN-y concentrations
under sti BA)with concanavalin A (2.5 g/, 24 hours) were neasured as

Eﬂ ET%”‘)'G? NEREEFoT £ 1 B A iy R%r-@%ﬁgt ?552?%5@ ¥eEe i’%ﬂeﬁ%” e
lbiTAs _ _
oral 1y GRE8 SRtcarr @l haich TR <XRR 8RR e CEprHREs (e thalid " Tt

a nouse s I Crdmqr I atp f 1) . [ r .om Fl G
6, the NKH%@%EFH ?@phﬁér gdgs%c?é%n ‘Jteﬁ'g% %PngglsgggthP%% Véé%%pésa?cg%r?pdas;'ed W th

the untrgatgdesestda grvhg N&EJiiEAgse anas-peee FREKEEI MG §hsup f@Fnent ed
sesamne/ soybean/ Kombu i ngesting group. Therefore, he conposition of the
present i REeR)i candes Givuy imydEvitiganhel Fawmeatequl ati ng action. [0065]
sesame/soybean/Kombu obtalined in Example 2 (Fermented
Composition). Each of the ingesting groups were allowed to
ingest ad libitum for a week a solid feed to which S-PT84 (dry
dead cells) had been added in an amount of 0.0075 wt$%, or a
solid feed to which the fermented sesame/soybean/Kombu had
been added in an amount of 5 wt%. Note that the amount of S-
PT84 in the S-PT84 ingesting group corresponds to the amount
of S-PT84 in the fermented'sesame/soybean/Kombu. At day 8 |
affer the start of ingestion, the spleen was extracted and
spleen lymphocytes were prepared as in Example 5. The NK
activity of the obtained spleen lymphocytes (PINK method) and
the IL-4 and IFN-y concentrations under stimulation with
concanavalin A (2.5 pg/mL, 24 hours) were measured as in
Example 5.
[0064]
The results for the NK activity are shown in FIG. 6. 1In
FIG. 6, NK activity (%) shows the cytotoxiclty of mouse spleen
lymphocytes on Yac-1 (this is mouse lymphoma derived cells

which are normally used as cells gsensitive to mouse NK cells;

the results are data at a mouse spleen lymphocyte to Yac-1
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The results for 1L-4 concentration and IFN-y concentration are shown in
FIGS. 7 and 8, respectively. As is clear fromFI G 7, there was no
appreci abl e change in the IL-4 concentration caused by ingesting S PT84 or
the fernmented sesane/soybean/Konbu. On the other hand, according to FIG 8
which refers to the IFN-y concentration, it increased in the S-PT84 group

" TR BT B R R, 88, SRR e B T
changes. t AACTRRPARAEIPAE S AT S{URsTIH Hrehd pePbohBERRE WK, e "
£t ect s, OlnEeLERRHCHr oS AT POMRL AN, WAsObeRS ki CEd iune

Conpr om se and on Bal ance Between I Cells an Th2 Ce 2)

Twent y- f ogerfner Bb4 65 8% &ifte [ Soyein MohbuTBn@e swang drvhged ThékOrdLd!r groups.
each consisting of 6 animals and having al nost the sane average wei ght.

These grotpe vbhpodstioh | Gfsthe ardsdntean@ndionPwaSoBhowh)to hadd efs
applied group (Stress), -40 a stress applied + S-PT84 ingesting group
(S-PT84), iamdnastimolptph@ceskiomer stress and allowed to ingest the
fermented sesane/soybean/ Konbu obtained in Exanple 2 (Fernented
Conposi ti d@P6SEach of the ingesting groups were allowed to ingest ad
libitumfor a week a solid feed to which S-PT84 (dry dead cells) had been
added i n an anBheat resulbt90oiex kL% mongendgiatd ohcandt FWhY ch the fernented

sesane/ soybean/ Konmbu had . .
concentration are shown in FIGS. 7 and 8, respectively. As is

clear from FIG. 7, there was no appreciable change in the IL-4
concentration caused by ingesting S-PT84 or the fermented
sesame/soybean/Kombu. On the other hand, according to FIG. 8
which refers to the IFN-y concentration, it increased in the
S-PT84 group as compared with the untreated group, and the
increase was more pronounced in the fermented
sesame/soybean/Kombu ingesting. group.

[0066]

Thus, it became clear from Example 6 that the composition
of the present invention changes the Thl/Th2 balance to a Thl
dominant state.

[0067]

Example 7 Effects of Fermented Sesame/Soybean/Kombu on Stress-
Induced Immune Compromise and on Balance Between Thl Cells and
Th2 Cells (Thl/Th2)

Twenty-four C57BL/6 mice (6-week o0ld, male) were divided
into four groups. each consisting of 6 animals and having
almost the same average weight., These groups were as follows:

an untreated group (Control), a stress applied group (Stress),
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been added in an anobunt of 5 W% Note that the anount of S- PT84 in the
S- PT84 ingesting group corresponds to the anount of S-PT84 in the fernented
sesamne/ soybean/ Kombu. At day 8 after the start of ingestion, the 18 aninmals
under stress were subnmerged once in water, put into 50-nl polyethyl ene
tubes having an air hole opened at an end, and restrained for 24 hours.

The untreated rou ept from water -and nea or _24 hours, Thereafter,
the spl eeft #k ?%{f’e‘?ﬁ(ancf'spﬁséeﬁ“glefﬁ'ﬁﬁgcﬁfggpmé$eP'B§‘ébar%‘bda% in Exanpl e

infj:f F$a§”é§a“”% 49 e 3P es an StagRed b ﬁéﬂ%ﬁﬂaﬁi e 'E/L -y
24

|n Ff’“ers) s¥84fie FEEPHLAH St P Yot alWedl SREAmDOE 3 Frbmaitdd! (v 278 Shown
spl een HHQQ YEEon PN el o\t HeS 1?1'&%‘%15@0?}:541& werd h§1 dMe@CEd vity

decreased in the stress applied group™(StreSs conpar e

untreat edi §§e&P- ad Mitetum FE34 d RERX laN@o1960¢Beat P68 WRYVEH | HopmE4 NH[Cti vity
due to stress was suppressed, and in the fernented sesane/ soybean/ Konmbu

i ngesti ngdgaa@upellise NA anddy idddefdnranntamonad af dheovtswetz 4dr 4 n the
untreated group. The results for 1L-4 concentration and IFN-y concentration
are shownsobi&l £54 1o avhichl .theés fiexmenltedr sksame F&&fhedN/komby had he
application of stress caused a nmarked decrease in both IL-4 and |FN-y
concent r abeensadqde&l rigs An ampuritarfySowt? -t hBokENthat ohbenamennorofiger eased
nore markedly than the IL-4 concentration, so it is understood that this
changed tﬁ@axhi91¥5?tﬁﬂ%ﬁﬁﬁa%Q9Q§tﬂﬂg @5RURafPTEegPaNds to the amount

of S-PT84 in the fermented sesame/soybean/Kombu. At day 8
after the start of ingestion, the 18 animals under stress were
submerged once in water, put into 50-mL polyethylene tubes
having an air hole opened at an end, and restrained for 24
hours. The untreated group was kept from water and meal for
24 hours. Thereafter, the spleen was extracted and spleen
lymphocytes were prepared as in Example 5 for measurement of
the NK activity (PINK method). In addition, the IL-4 and IFN-
Y concentrations under stimulation with concanavalin A (2.5
ug/mL, 24 hours) were measured.
[0068]

The results for the NK activity are shown in FIG. 9. In
FIG. 9, NK aCtivityv(%) shows the cytotoxicity of mouse spleen
lymphocytes on Yac-1. As is clear from FIG. 9, the NK
activity decreased in the stress applied group (Stress) as
compared with the untreated group. In the S-PT84 ingesting
group, the lowering of NK activity due to stress was
suppressed, and in the fermented sesame/soybean/Kombu

ingesting group, the NK activity was maintained at the level
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There was no appreciable change in the IL-4 concentration under stress,
caused by ingesting S-PT84 or the fernented sesane/soybean/ Konbu. On the

ot her hand, the IFN-y concentration increased in the S-PT84 ingesting group
as conpared with the stress applied group, and the increase was nore
pronounced in the fernmented sesane/ soybean/ Kombu ingesting group. [0069]

F the f ' | it b I t hat duct obtai ned b
For mont | nie ESAnRREORERt SN ik TPABLEE AeFalbat  EORSSTYERTAR 00 |
/ b Komb t . tentiat t | f ti ' t ead
State but SERCBENSY SndeRsr b, BRE Bhe Gttt (08 rtiirend o hehdee of foct s
| k Ih t f
ot recogRioan FRTRarTY ) rd ki (1 FReCEpp EEATToR M e ARe I gt 4TI ¢

8 ant - alherobg AGLLODS@TLTOImILA ¢ SReRTRRSOYLRADLITHL FALEI C i ce

(7-week o wer e Into SI X groups hese groups were as

fol | ows! gktﬁésé'?‘?reﬂeﬂlﬂf up, 4ae (i%u3yraaw@é§tﬁtomp|&ecﬂda)se€a control
group of animals (Control), iii) an S-PT84 (dry dead cells mxed in

0. 0075% mbrgendrkedly otharmfthlk? IRidmeoacentratighQupoi Dyess i mpddetood
unf er ment ed sesane/ soybean/ Konbu obtained in Exanple 2 (mxed in 5% of 9
ani mal s (thatr hehs echfogedsitie A/ ThR2 dajaogp tongeThngomindigy ftadbeed in
0.0075% + the unfernmented sesane/soybean/Konbu (m xed in 5% of 10
ani mal s, Ehgreiyaa no appreciable change in the IL-4 concentration
under stress, caused by ingesting S-PT84 or the fermented
seéame/soybean/Kombu. On the other hand, the IFN-y
concentration increased in the S$-PT84 ingesting group as
compared with the stress applied group. and the increase was
more pronounced in the fermented sesame/soybean/Kombu
ingesting group.
[0069]

From the foregoing results, it became clear that the
product obtained by fermenting sesame/soybean/Kombu with
lactic acid bacteria (fermented sesame/soybean/Kombu) not only
potentiates the immune function in a steady state but also
suppresses the immune compromise under stress. These effects
were recognized markedly in the fermented
sesame/soybean/Kombu, but were not recognized markedly in the
lactic acid bacteria alone. |
[0070]

Example 8 Anti-allergic Action of Fermented
Sesame/Soybean/Kombu

BALB/C mice (7-week 0ld, male) were divided into six

groups. These groups were as follows: i) an untreated group

- 492 -



group ingesting the fernented sesane/ soybean/ Konbu obtained in Exanple 2
(mxed in 58) of 8 aninmals (Fernented Conposition). To the S PT84 group and
the group ingesting S-PT84 + the unfernented sesane/ soybean/ Konbu, S-PT84
was added to a solid feed in a cell count that corresponded to the nunber
of cells contained in the fernented sesane/ soybean/ Konbu. The untreated

0/ 04P L4415 SAT SROURENTT oy 2| £UBS L N o) B2 Dot ¢ et

of AIN-93 I 0Servi er groups were allowed to

ingest ad ddowtwm)ai égwcsﬁl siefgl f ;%dbxeem@ Efgxfé N3830 . BbyBs he

i ngredi ent's speci f above. One wee two weeks after the start of
i ngestion,ingfdsdifl g¥a8LpusEnit (iNmaTyl, 2P @fgﬂdﬂ“iﬁﬁ@s,tﬁﬁgr exkde gel were

m xed and admi nistered Intraperitoneally into the mce in fhe five groups

excl udi ng unfferwentedt edsafe PyybEM/ Kok ortfdiated ia Ekamplefl 2i pgeséaon,

bl ood was taken fromthe heart, and serum sanpl es were prepared for

measur i ng Anh&3t)ob&l 91 ghimahse(Unsdimented tGmparidtionit, Whea gaouapti ne,
spleen cells were separated and cultured, and follow ng 24-hr cul ture under
stinul at i dmgeisttingoSeBRA¢alinhxed (2. &. Q75f)) ,+ e tunfeamented of | NF-y and

| L-4 produced in the culture supernatant were neasured. Measurenents of
total |gEsesang/sppbeaniRamby. imixeed Herfhr mfd 1Yy animsdswi @pdOpiEl A (BD
Pharm ngen). It should be noted that the total intake of the feed_by each
of the anidRUPyAiBgEstHAg EReufernmented (Irpame/ spydeandKomby, cbtaipedi ko t ot al

| gE concentration, are | ear fromFIG .12, |t was

only in *5up i(ﬂéﬁga?%\g %"EEF‘I? rqrgﬁjé@asgie:( ﬁf‘?&}ﬁé‘a?f%ﬁﬁa%?“hne

To the S-PT84 group and the group ingesting S-PT84 + the
unfermented sesame/soybean/Kombu, S-PT84 waé added to a solid
feed in a cell count that corresponded to the number of cells
contained in the fermented sesame/soybean/Kombu. The
untreated group and the control group were allowed to ingest
ad libitum a basic feed of AIN-93N (Oriental Bioservice Inc.);
and the other groups were allowed to ingest ad libitum a
special feed prepared by mixing AIN-93N with the ingredients
specified above. One week and two weeks after the start of
ingestion, 20 pug of ovalbumin (OVA) and 2 mg of aluminum
hydroxide gel were mixed and administered intraperitoneally
into the mice in the five groups excluding the untreated
group. Four weeks after the start of ingestion, blood was
taken from the heart, and serum samples were pfepared for
measuring the total IgE concentration in the serum. At the
same time, spleen cells were separated and cultured, and
following 24-hr culture under stimulation with concanavalin A
(2.5 ug/mL), and the amounts of INF-y and IL-4 produced in the

culture supernatant were measured. Measurements of total IgE,
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present invention that the elevation of |IgE was suppressed significantly.
(0072] The spleen cells fromeach group were stinulated with concanavalin
A, and the anount of subsequent I1L-4 production is shown in FIG 13. By OVA
adm ni stration, the anount of IL- 4 production (in the control group)
decreased as conpared with the untreated group. The anount of IL-4

producti o urthe decreased in the_S-PT84_4+ unfernent

sesane/soggééh/ -4 M&EStPﬁ§@aF888§£¥b€k%%k,W+ t9R§é£§rQ%hed

sesane/ so in td p n f = (!
increasedi‘gg@@%{gﬁgd Wl%i ét%l?o%;é r g)llc’ttgraoggQIE FB%?g#kq'ﬁeiﬁeﬁggen&ce % from
each groupeug' By Sbadn!l &f e&awéﬁmaqo%%ﬁggabha Avaid shg gnmount of subsequent
| FN-y production is shown in FIG I4. Upon OVA adm nistration, the anount
of IFN-yrpogduction (in the control group) decreased as conpared wth the

untreated group. However, in the S-PT84 + unfernmented sesane/ soybean/ Konbu
i ngesti ng grouphantesteres el e ford thes aprasoYhEassKeahtratysstdry group, the
anount of | FNy production increased as conpared with the control group. -
44 Thi s ehbwstimaBIGarl2 culXe |is wleasuficen FAGLh22{ eitewasdonly in

sesane/ soybean/ Konbu i ngesting group. 100741 Fromthe results of Exanple 8,
i t becanetbeegrowpaingerting rihentfeadmensete SesanedarKoadn/ Bomb o rtdwent

i nvention has an anti-allergic actigon. However, no allergic action was

r ecogni zeBTFRRAT t HeveRian tdhntothen@leNASirBnPEJISE was suppressed

significantly.
- [0072]

The spleen cells from each group were stimulated with
concanavalin A, and the amount of subsequent IL-4 production
is shown in FIG. 13. By OVA administration, the amount of IL-
4 production {(in the confrol group) decreased as compared with
the untreated group. The amount of IL-4 production further
decreased in the S-PT84 + unfermented sesame/soybean/Kombu
ingesting group. However, in the fermented
sesame/soybean/Kombu ingesting group., the amount of IL-4
production increased as compared with the control group.
[06073] |

The spleen cells from each group were stimulated with
concanavalin A and the amount of subsequent IFN-y production
is shown in FIG. 14. Upon OVA administration, the amount of
IFN-y production (in the control group) decreased as compared
with the untreated group. However., in the S-PT84 4
unfermented sesame/soybean/Kombu ingesting group and the

fermented sesame/soybean/Kombu ingesting group, the amount of

IFN-y production increased as compared with the control group.
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sesane/ soybean/ Konmbu or the unfernented sesane/ soybean/ Konbu + lactic acid
bacteria. Therefore, it becane clear that fernenting sesane/soybean/ Konbu
with lactic acid bacteria is inportant for exhibiting the anti-allergic
action. [0075] Exanple 9 IgA Secretion Enhancing Action by Oal Ingestion
of Fermented Sesane/ Soybean/ Konmbu C57BL/6 m ce (7-week old, male) were
divided into three groups such _that each group had al npst the sane average
wei ght . TRR3® eFFRGE Was Pt ¥ lagdy. PEORSRPFER 4 othe ofeTmentfdal s
(Control), an S-PT84 (d ead cells mxed in 0,0075% ingesting group of 9
ani mal s, ﬁﬁﬂa’&eﬁwqﬁfd@qﬁ%d"t%tlf’gr fEAPBAD sesane/ soybean/ Konbu obt ai ned
I n Exanpl? 4 &fixed in 5% of 9 animals (Fernented Conposition). In S-PT84
group, S B4 was used in a call count that corresponded to the nunber of

cells contain | dq?g Lsqybean . fgg r group
was al | owed tgﬁfénrgeﬁwagﬁl |t8%t eﬁ‘gg'gi g'fggdé_g%gﬁgg% ! antg&%etq{cﬁ her

gr oups Veggrmbh QU tsd Lamd )5 edth /Kol B8 8haPBELSbnt CEkl SR Gth P YarM Xi NQ
the basic feed AIN- 93N with the ingredients specified above. One week after
the starinei-41D@8diOMmctidth SMHdwedirgShonallasgext aeeienl wdyl its - 45
interior was washed wth PBS; thereafter, four volunes of PBS containing

0. 051 Tweeac@gnivsd afictenl tingd fryestitohubE the uhfspgenmtedd with a honogeni zer
PCLYTRON. Following centrifugation, the supernatant was recovered to obtain
an extr aséesafe ! swylseral /Komie sixd redles undekrmeRhed| gésbeetsoybedahKantda act  of

the small intestine's wall was neasured by ELISA (Purified I gA Antibody was
used as alpeth@rgcid bacteria. Therefore, it became clear that

fermenting sesame/soybean/Kombu with lactic acid bacterxia is
important for exhibiting the anti-allergic action.
[0075]
Example 9 IgA Secretion Enhancing Action by Oral Ingestion of
Fermented Sesame/Soybean/Kombu

C57BL/6 mice (7-week 0ld, male) were divided into three
groups such that each group had almost the same average
weight. These groups were as follows: a control group of 7
animals (Control), an S-PT84 (dry dead cells mixed in 0.0075%)
ingesting group of 9 animals, and a group ingesting the
fermented sesame/soybean/Kombu obtained in Example 2 (mixed in
5%) of 9 animals (Fermented Composition). In S-PT84 group, S-
PT84 was used in a cell count that corresponded to the number
of cells contained in the fermented sesame/soybean/Kombu. The
control group was allowed to ingest ad libitum the basic feed
AIN-93N, and the othexr groups were allowed to ingest ad
libitum a special feed prepared by mixing the basic feed AIN-
93N with the ingredients specified above. One week after the

start of ingestion, the small intestine was extracted and its

_45_



anti body whereas Biotin Conjugate |IgA Antibody was used as a secondary
anti body (both anti bodies were products of Southern Biotech); for color
devel opnent, Avi di n- Hor seradi sh peroxi de Conjugate was used). [0076] The
IgA level is shown in FIG 15. As is clear fromFIG 15, the IgA level in
the extract of the small intestine's wall increased significantly in the

f d. / bean/ Kqnb ' ' d w I
o oup. TR CEREE HRoPRERE 8P Bn B8 sEAGHE St R Bt RE BPEsent
[ ti Sls h ' - BT ' ted al

[0077) - AR Belostn Whek, Roe L SRE i IS e BAET U leet nal

| mmnocormﬁ&@g{&?ni%d Wilth @ ﬂ|t>m§>aaﬂk.<§epfp5@f ed Fﬁgzogm/&%ybean/ Korbu

C57BL/ 6 m ce “week old, male) were divided into't oups such that

each grougediad flg@Slont,Nenea8BpaYRARERt Wed W coVdiese (& YRa1He R as
follows: a control group (7 animals), an S-PT84 (dry dead cells mxed in

0. 0075% ext1gRAt i0F) tReOdmald antsBtShe'#nvaRL gr OFHe i ngesting the -46
ferment ed sesane/ soybean/ Kombu obtained in Exanple 2 (mxed in 5t) (9

ani mal s: Tex rimviedd iGothesietoagt dfiethbensmall girtgs tias ' saWadveeatso | ngest ad
libitumthe basic feed AIN-93N, and the other groups were allowed to ingest
ad |ibituseasunestcibyl BEIdSd (Pnrphited BgA MAxiibpdhavdamdised @sd aAPKRiGaRyW t h
the ingredients specified above. One week |ater, Payer's patch cells were
ext r act e @HHPAGYy MeyeasnBiesiedConindate | ISR rAniodyy washsed as a

secondary antibody (both antibodies were products of Southern
Biotech); for color development, Avidin-Horseradish peroxide
Conjugate was used).
[0076]

The IgA level is shown in FIG. 15. As is clear from FIG.
15, the IgA level in the extract of the small intestine's wall
increased sianificantly in the fermented sesame/soybean/Kombu
ingesting group as compared with the control group. This
action of the fermented sesame/soybean/Kombu of the present
invention was strongexr than in the case where S-PTB84 was
ingested alone.
fo077]
Example 10 Action of Promoting Cytokine Production from
Intestinal Immunocompetent cells by Oral Intake of Fermented
Sesame /Soybean /Kombu

C57BL/6 mice (7-week o0ld, maie) were divided into three
groups such that each group had almost the same average
weight. These groups were as follows: a control group (7
animals), an S-PT84 (dry dead cells mixed in 0.0075%)

ingesting group (9 animals), and a group ingesting the
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product of BD Falcon) in a cell culturing nedium (RPM 1640 medium
containing 10% fetal bovine serumand a 0.2% antibiotic-antifungal agent

m xed sol ution (product of Nakalai Tesque)), to recover the cells and

sanpl es of Payer's patch cells were prepared. In a 10% FBS suppl enent ed
RPM nmedium 2.5 g/nL of concanavalin A was allowed to act on 5 x 106 cells

f 24 h th t f LL-4 and | NF- ' t h t ant
wer ¢ moackF PGP LIS GARR SR BRORY KSTED bha & oBh EXoALe (el 18 for
th f,d L d ' Ny G J6 and.the t lts f
he “amoutt? ot s ARl BT SRR oty e, Uil 'ERbonl B3, 0,
f Fl oL ot : I f '

hat | ngebt B The % anisiteds JE8EkuR B s e e PP R B

I'L-4 prodyeid O Nyrdupie welr@Niafll 6@l Yo SHglbe &d NBiv ais .a petiEn Fekigon was
recogni zed in the lactic acid bacteria rngesting group (S PT84). [0079]

From t he gesplded Oy miximgethd BAEis0febl NEN9MN GhefH tHdalnddeAikAtest i nal
tract imunostinulating action was found -47 only when the fernented

sesane/ soyhesif ikdraboves | ngast gdekolatéy, beyentd pgatohl odlam wdegel actic
acid bacteria alone was ingested. This effect of the fernented conposition
of the paesedtedvmd ildghtdy kamprysbedashi i el dstiraimdhdg 7chuimgn . of the
starting materials for fernentation. £0080 Exanple 11 Anti-tunor Effect of
t he Konbwprafuaihtof BD Falcon) in a cell culturing medium (RPMI 1640

medium containing 10% fetal bovine serum and a 0.2%

antibiotic-antifungal agent mixed solution (product of Nakalai

Tesque)), to recover the cells and samples of Peyer's patch

cells were prepared. In a 10% FBS supplemented RPMI medium,

2.5 ug/mL of concanavalin A was allowed to act on 5 x 10° cells

for 24 hourg, and the amounts of IL-4 and INF-y produced in

the supernatant were measured by ELISA with OptEIA (BD

Pharmingen). The test results for the amount of IL-4

production are shown in FIG. 16 and the test results for the

amount of INF-y production are shown in FIG. 17.

[0078]

As is clear from FIGS. 16 and 17, in the Peyer's patch

cells prepared from the mice that ingested the fermented

sesame/soybean/Kombu, the amounts of INF-y and IL-4 production

rose significantly. On the other hand, no such action was

recognized in the lactic acid bacteria ingesting group (S-

PT84).

[0079]

From the results of Examples 9 and 10, it became c¢lear

that the intestinal tract immunostimulating action was found
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ddy M ce (Japan SLC, Inc.) were divided into four groups (10 animals per
group) and forcibly admnistered orally daily wth water (0.6 nL) or 500
ng/ kg of the unfernented Konbu (500 ng/kg) or the fermented Konmbu (500
ng/ kg). At day 2 after the start of forcible oral admnistration, the chest
of each nobuse was inocul ated subcutaneously with 1 x 106 Sarcoma 180 cells
to prepare Sarcona 180 bearing mce. The Sarcona 180 bearin%u mce were

r

cont i nuouSRAYsuphes: efifeo HPEMERERA niSATAME/SPYPSARTEomPRy sWady r 1pge iR t est
period, the tynor dianeter e. neasured and the nor, size s determ ned
in accord&?@éﬂ\?ﬁ't Ut le}“\(ﬁ% whgo 1?%}? -3 ’tﬁ/\/?cﬁt‘g Eheri, a\f%lﬂaﬁ t he
tunmor size in.each of,the er, ed,Konpu admi nj s oup and ..t he
fernented%ﬁﬁﬁ%ﬁe dnin&gfgr§§%%¥3ﬂggéagﬁ§;%%rw%#néaIégéggsggﬁ%ﬁ P%etgﬁhtro
group admJy [ ] -anl S14,NWELN 1,40 d

o oup, "t Nl et R KalCharar LN ne) FHERELATE R thEUMREI T,
tumor i NQgid Wadtinkt miRErilYS EoHNfethditddiod o7 mented Konbu had a higher
antitunmor effect. (I) Tunor size (mMmR) = Max. dia. (mM x mn. dia. x 3.14
Exanpl e 1Z0048)Usi ng the conposition prepared in Exanple 2 by fernmenting

sesane, soybeans and Konbu with lactic acid bacteria (fernented
sesane/soggﬁggﬂﬁonﬂuhntmkthmoronfﬂéotn@ftthe Kenbee feaghenasane/ soybean/ Konmbu
(which are hereinafter referred to as fernented pills) were produced in
accordance witiidyhdMiceeiTppanh8lf, i Indablwere (daiigied dintondopil bsoufS0 ny) .
Specifically, the fernmented sesane/ soybean/ Konbu was m xed wth additional
starting ridte@rdMmalsuPRragrene) peedt Sopeibly administered orally daily

with water (0.6 mL) or 500 mg/kg of the unfermented Kombu (500
mg/kg) or the fermented Kombu (500 mg/kg). At day 2 after the
start of forcible oral administration, the chest of each mouse
was inoculated subcutaneously with 1 x 10° Sarcoma 180 cells to
prepare Sarcoma 180 bearing ﬁice. The Sarcoma 180 bearing
mice were continuously subjected to oral administration for 18
days. During the test period, the tumor dlameters were
measured and the tumor size was determined in accordance with
formula (X) set forth below (FIG. 18). As a result, the tumor
8ize in each of the unfermented Kombu administered group and
the fermented Kombu administered group varied at loﬁer leveals
than the control group administered with only water; in the
fermented Kombu administered group, the tumor size was
significantly small at days 11, 15 and 19 after tumox
inoculation. It was thus found that the fermented Kombu had a
higher antitumor effect.

(I) Tumor size (mm®) = Max. dia. (mm) x min. dia. x 3.14

Example 12
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ingested 89 i |¢crmerd®d (41159 4a¥e BEolilBed CINEALES ESATAR/IQY RN/ Konbu) ,
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and a study was nade

to eval uate their inmunonodul atory actions. The

I ngest i onre¢Bsd siswre dndueibad Ry (FefgR8SOFEondepills : TABdMengmr e specu fic,
the subjects were divided into two groups such that

Specifically, the fermented sesame/soybean/Kombu was mixed
with additional starting materials such as excipients and
sweetenexrs for taste adjustment, blended with a blender, and
molded into pills through a pill-making machine. Thereafter,
the pills were dried to a suitable extent, and their surfaces

were coated with shellac. Note that, considering the nature

of the fermented sesame/soybean/Kombu, the step of buffing the
surface of uncoated pills, commonly performed in the
manufacture of pills, was omitted. In addition, pills not'
containing the fermented sesame/soybean/Kombu (but in the same
form as the fermented pills) were produced as placebo. The

recipes for the fermented pill and the placebo are shown in

Table 4.
(o081]
[Table 4]
Compositional Table (w//wi)
Fermented
pills Placebo

Fexmented sesame/soybean/Kombu 45.0 0
Excipients (starch, etc.) 18.5 63.5
Sweeteners (honey, anhydrous crystalline

. N . 36.5 36.5
maltose, xylooligosaccharide, etc.)
l Total 100 100

[0082])
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t hey woul d not have any statistical difference in terms of NK activity, age
and sex; the subjects were initially allowed to ingest either the fernented
pills or the placebo in the same formfor four weeks (ingestion period |),
and a 6-week washout period was provided. Thereafter, the sanples to be

i ngested were switched and the subjects were allowed to ingest either the

I b he,, f d.pil ' ' iod |1). Bef
Bnd after. cac ™t PRkt AGROF OFipes (TRe. SABTAOHY SR oo Kp By LHABOFEG Kooyt os
e fs, “HPIHT s afpf Ekooy
(Nycomea HeadrfyoL Rk eerty P Yify oe s pilas Binal WGy BTAG™ ' "
tivity, t @xlol o1 ] | 1.5, aK&6 d by th
PI Nk ot RS ae SeFRehSel oY A Ned B0 0, o R SEURF, R RRE” O The

| eukocyt % \eRiaduatbt Hhéﬂrii}mh@ﬂom@d@ﬁﬂ‘&? Hctildhs(Phyhehengagtubhni n) for 22
hours, and the amounts of IFNy and IL-4 production in the culture

super nat aistwaag eeaauceddf oy anatysicverd deyilghh? Imal decmore[ 0063] The test
results for NK activity are shown in FIG 19. 1In both ingestion periods I
and |1, tdpedifigct ithet yubgsetsswere fdiaiidd/ inta riyes igroegpsheuthr teat ed
pills. Further, the amounts of change in NK activity during ingestion

peri ods [the&y wendd| mott havei ahyrehatl stieanle dififerienicei dn varmeé afdNKhe val ue
after ingestion: ANK activity) were determ ned and the average was
conput ed acHiFit¥supgs aré sebunthe FYGects ware fiddfkdaddy Bﬂﬁpyeﬂngesting
group showed a sé%nificantlgﬂgreat anpunt of change in NK activity as

conpar ed ¥Rge5t RATBPLCERS feRPeRted PHIbuPT the placebo in the samé

form for four weeks (ingestion period 1), and a 6-week washout
period was provided. Thereafter, the samples to be ingested
were switched and the subjects were allowed to ingest either
the placebo or the fermented pills for a month (ingestion
period IT). Before and after each of the ingestion periods,
blood was sampled and leukocytes were prepared by Ficoll-
Hypaque density-gradient centrifugal sedimentation (Nycomed
Pharma), and their NK activity was measured. As for the NK
activity, cytotoxicity activity with target cells K562 was
measured by the PINK method at a leukocyte to K562 ratio of
20:1. In addition, the leukocytes were cultured in the
presence of PHA (phytohemagglutinin) for 22 hours, and the
amounts of IFN-y and IL-4 production in the culture
supernatant were measured for analysis of Thl/Th2 balance.
[oo83]

The test results for NK activity are shown in FIG. 19.
In both ingestion periods I and II, the NK activity rose
significantly by ingesting the fermented pills. Further, the

amounts of change in NK activity during ingestion periods I
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[0084] In the next step, the anpbunts of IFN-y and IL-4 production fromthe
| eukocytes after PHA stinulation were neasured, the changes in Thl/Th2
ratio (the armount of IFN-y production/the anount of |L-4 production) during
ingestion periods | and Il (the difference between the initial value and
the value after ingestion: AThl/Th2) were determ ned, and the average was

comput od. (1o i PHhL Bt £o SOV I AL 1T5 g epuERLE g%lwwsung

group showed asi TERRTTY gF €At ArouT Nge“in as conpared

h th b he . | f f
e BRSEtagdhplth  SHERULAR e UGLOR Sha'Bhel SAEE
is by no gBangohpatied tend gfefstﬁr@@:@%ttﬁwﬁe&ﬁr FRgd apovepped it shoul d be

under stood that “various no I cations are possible wthin the scope of

clainms, Fe¢meHe8AaCHDDUS NBiSs Ot R grfhpd s haReidoRr gabﬁlﬁmabhﬂ | @sat0f the
techni cal means disclosed in the different enmbodi nents are so i ncl uded

wi thin t hambaaknbtathangeelwiNK hectinadgntas icowpaicednwithS5the @J@dc&&o [1] A
conposi tion having an i munonodul atory action that conprises Konbu
ferment edimgelthingt growwi d bacteria. [2] A conposition according to claim 1,
wherein the imunonodul atory action is an i mmnostinulating action and/ or
an anti-allP@®Bgilc action, (3] A conposition according to claim1 or 2,
wherein the lactic acid bacteria are those of glant origin.

In the next step, the amounts of IFN-y and IL-4
production from the leukocytes after PHA stimulation were
measured, the changes in Thl/Th2 ratio (the amount of IFN-y
production/the amount of IL-4 production) during ingestion
periods I and IY (the difference between the initial value and
the value after ingestion: AThl/Th2) were determined, and the
average was computed. The results are shown in FIG. 21. The
fermented pills ingesting group showed a significantly great
amount of change in Thl/Th2 as compared with the placebo
group, suggesting that the ingestion of the fermented pills
would bring about a Thl dominant state.

[0085]

The present invention is by no means limited to the
embodiments described above and it should be understood that
various modifications are possible within the scope of claims,
and even embodiments obtalined by appropriate combinations of
the technical means disclosed in the different embodiments are

also included within the technical scope of the present

invention.
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[4] A composition conprising Konbu fermented with lactic acid bacteria,
sesane fernented with lactic acid bacteria, and soybean(s) fernented with

| actic acid bacteria. [5] A conposition according to claim4, wherein the

|l actic acid bacteria are those of plant origin. [6] A composition according
to claim4 or 5. which has an imunonodul atory action. [7] A conposition
according to claim®6, wherein the i rgpyggodul atory action is an

i mmunosti nmul ating action and/or an anti-allergic action. [8] A conposition

accordi ngrip RAdonptsitfiodl MavEiny ke ImmvwAbmbdul §tér§ 0ast Dén ey age, a food
additive, a health food, or a pharmaceutical conposition. [9] A conposition
accor di ngcémpringe O konifu Hexmented @ifh dacthec agidnbadeettamof a pill. -52
[2] A composition according to claim 1, wherein the
immunomodulatory action is an immunostimulating action and/or
an anti-allergic action.
(3] A composition according to claim 1 or 2, wherein the
lactic acid bacteria are those of plant origin.
[4) A composition comprisgsing Kombu fermented with lactic acid
bacteria, sesame fermented with lactic acid bacteria, and
soybean(s) fermented with lactic acid bacteria.
[5] A composition according to claim 4, wherein the lactic
acid bacteria are those of plant origin.
[6] A composition according to claim 4 or S, which has an
immunomodulatory action.
[7].A composition according to claim 6, wherein the
immunomodulatory action is an immunostimulating action and/or
an anti-allergic action. |
[8] A composition according to any one of claims 1 to 7, which
is a food or heverage, a food additive, a health food, or a
pharmaceutical composition.

[9] A composition according to any one of claims 1 to 8, which

is in the form of a pill.
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