2 8 JUL 2004 1 Infection- pfeventi ng conposition, and food or drink 8 JuL 2004
contai ning the same Field of the Invention The present invention rgl a%e"s Po
dn infection-preventing conposition which conprises an extract of Agaricus

blazei Murill and heat-treated cells of lactic acid bacteria, as
effective ingredients, and a food or drink containing it. Background of the
I nvention Agaricus blaze! Miurill (Japanese generic nane: "Kawari

Har at ake"”) which is a nushroom of Agaricus famly of basidionycetes has

been known to shome et rertlhg ac®hpes otiom, edd@ctsod oogangenk all ergy,
di abetes, hypertension and the |ike. For Exanple, as an antitunor active

i ngr edi endonedn wChgli €hoosymacchari de (JP-A--64-67194), a neutral

pol ysaccharide (JP-A-64-67195) and a protein polysaccharide (JP-A-2-78630)
are fractionated fromits fruit body, a protein polysaccharide is
fractionated fromits nmycelium (JP-A-61-47518), and a protein

pol ysacchari de Hield ratttitonalededtrioon a cul ture filtrate of its nycelium
(JP--A- 61-47519). Agaricus blazei Mirill has been widely used as a
material for el phefeodsinFeont examglletedPtAa2004£408087-dirsgknsésga food
conposition containing Agaricus nushroom extract which is obtained by
extract i ngprigd it mishelborenprhseh aguevtsacsodfedranhdes baaged pressure
and fractionating the extract 1 2 8 JUL 2004 effects of an extract of a
fruit bodfumflirgnd irrbtoreatatir¢ells of lactic acid bacteria, as

effective ingredients, and a food or drink containing it.

Background of the Invention

Agaricus blazei Murill (Japanese generic name: “Kawari
Haratake”) which is a mushroom of Agaricus family of
basidiomycetes has been known to show prevention and
amelioration effects to cancer, allergy, diabetes,
hypertension and the like. For Example, as an antitumor active
ingredient, an acidic polysaccharide (JP-A-64-67194), a
neutral polysaccharide (JP-A-64-67195) and a protein
polysaccharide (JP-A-2-78630) are fractionated from its fruit
body, a protein polysaccharide is fractionated from its
mycelium (JP-A-61-47518), and a protein polysaccharide is
fractionated from a culture filtrate of its mycelium (JP-A-
61-47519) .

Agar.icus blazei Murill has been widely used as a material
for health foods. For example, JP-A-2001-103927 discloses a
food composition containing Agaricus mushroom extract which is
obtained by extracting Agaricus mushroom with an agueous

solvent under raised pressure and fractiocnating the extract



an extract of a culture of a nyceliumof Agaricus blazei Mrill, ar

m xture thereof; and heat-treated cells of lactic acid bacteria. |683HEZW‘
above first aspect of the present invention, the lactic acid bacteria is
preferably Enterococcus faecalis. Further, it is preferred that the
extract of a fruit body of Agaricus blazei Mirill, the extract of a
culture of a nmycelium of Agaricus blazei Murill, or the mxture thereof is
contained in an anount of 0.5 to 99.5 mass% and the heat-treated cells

of lacti ¢ @cid Paet A batirsceodt al Peditbaly Ay r fudBI5 za MOr b1 PRSS.
According to the above enbodi nent, it is possible to provide an

i nfecti onPpeey¥yenatt N cofppshté AT Hynydd lcihum bifRed 4 iruoblpatliageni 1 i cr obes
and the |1 ke can be nore effectively inhibited. The second aspect of the
present gy entiigtyreouimiasdf ; faall loratfirka vahte Ning f heaabbyeacid
i nfection-preventing conposition. In the above second aspect, it is
preferregddraride infection-preventing conposition is contained in an
amount of 0.01 to 10 g per portion. The infection-preventing conposition
of the present Imwrt aboveohi aéhssypsaf bécthe eresgrddisMestannextihact of a
fruit body of Agaricus blazei Murill and/or an extract of a culture of a
mycel i umlafctigardcius Ha ezt iaks Inreignamty e socegresteeasl $9ods, and
heat-treated cells of lactic acid bacteria conventionally ingested_as
f oods. Adeoruiaml yit tisepsefierzeg that xbgsexiracy of &nfsuédnPesyi?Pbn is
high. By ingesting it, excellent _
Agaricus %lazei Murill, the extract of a culture of a mycelium
of Agaricus blazei Murill, or the mixture thereof is contained
in an amount of 0.5 to 99.5 mass%, and the heat-treated cells
of lactic acid bacteria is contained in an amount of 99.5 to
0.5 mass%. According to the above embodiment, it is possible
to provide an infection-preventing composition by which
infection of pathogenic microbes and the like can be more
effectively irhibited.
The second aspect of the present invention provides a
food or drink containing the above infection-preventing
compoesition.
In the above second aspect, it is preferred that the
infection-preventing composition is contained in an amount of
0.01 to 10 g per portion.
The infection-preventing composition of the present
invention'contains as effective ingredients an extract of a
fruit body of Agaricus blazei Murill and/or an extract of a
culture of a mycelium of Agaricus blazei Murill conventionally

ingested as foods, and heat-treated cells of lactic acid

bacteria conventionally ingested as foods. Accordingly, the



anti-infection effects to pathogenic mcrobes and the |ike can be
precied. Further, by incorporating the infection preventing conposiXg qm @i
the present invention into food and drink, it is possible to provide food
and drink by which infection of pathogenic mcrobes can be inhibited. The
mechani sm about the effect of anti-infection by the infection-preventing
conposition of the present invention is not clearly known. However, it is
believed that by ingesting both an extract of a fruit body of Agaricus

bl aze! Mighkbiyast t@xisr aohposiaiculisuheégbf aByninelesumingf i Aganicais dritazei
Murill, or a mxture thereof; and heat-treated cells of lactic acid
bacteri a kAtgotrhifsation, efétts aro pamhoigeyicevhandbes raichithe hilde can

macr ophages, NK-cells and T-cells can be activated, whereby elimnation of
pat hogeni Benegpebeedcanrbeteéf echy vehgorpadatiigi sheDésferpiron of the
Drawings Fig.l is a graph show ng survival rates of mce after infection
W th Listpresembhogytogenestifinge D the prgsgpit shuansgonheéntresiged agd

measur ement of the nunber of Listeria rnonocytogenes in spleens of mce
after inflethkoniwi il bessébilg FendEpvégendecd mngl Binisks byr #%H dhowi ng t he
results of nmeasurement of the cytokine amount (IL-2, 1L-10, IL-12 and |FN
y ) in a isdpetharanf BRthosgrigr BiSEPRESoFHf Peeindidi tossent eric | ynph
nodes (M.N) by ELISA nethod. 5 f8 JUL2004 _Description of the Preferred
Enbodi ments The &reraechariamiahnut fhgyebfeahah enspraferthari ¥Y & one

of effective ingredients of the infection-preventin . . .
infection-preventing composition Of the present invention is

not clearly known. However, it is believed that by ingesting
both an extract of a fruit body of Agaricus blazei Murill, an
extract of a culture of a mycelium of Agaricus blazei Murill,
or a mixture thereof; and heat-treated cells of lactic acid
bacteria in combination, cellular immunity mechanism mainly
made of macrophages, NK-cells and T-cells can be activated,
whereby elimination of pathogenic microbes can be effectively

made.

rief L f the [ .

Fig.l is a graph showing survival rates of mice after
infection with Listeria monocytogenes.

Fig.2 is a graph showing the results of measurement of
the number of Listeria monocytogenes in spleens of mice after
infection.with Listeria monocytogenes.

Fig.3 is a graph showing the results of measurement of
the cytokine amount (IL-2, IL-10, IL-12 and IFN-v) in a

supernatant of a culture solution of cells of mesenteric lymph

nodes (MLN} by ELISA method.




conposition of the present invention, is obtainable by extracting raw or
dried fruit body of Agaricus blazei Mirill wth a solvent such as watelULAl
an al cohol. Specifically, for exanple, this is obtainable by addi ng water
of about 20 tinmes the mass of the fruit body of dried Agaricus bl azei
Murill, extracting it at 1201 for 30 m nutes, and appropriately
concentrating the obtained extract, followed by drying. Further, the
extract of a culture of a nyceliumof Agaricus blazei Miurill is obtainable
by extracting in the same nanner as above froma raw or dried materi al
obtainable by culturing seed starter of Agaricus blazei Mirill in a
culture nedi um Qestcaiigiicm ccartic i fferer egin jiimfeden source. In the
present invention, as the extract of a fruit body, the extract of a

cul ture of a nycaheuexdafradgavifcastbtazebodlref |Aganrcuhed maeiune tihar eof ,
commercially avail abl e ones may be used. Further, the heat-treated cells of
| actic acad baet efi affaestanet hegrefifieattisvefi npeedndetdbntpereventing

i nfection-preventing conposition of the present invention, is killed cells
obt ai nabl eobpohsatonr et thg baeseotadnydebidosr,i ascebiteinabdenty for
exanpl e by obtained as nmentioned bel ow. Lactic acid bacteria are cultured

i n Rogosaektdprating ra® ¢p ds50eiforuil hedy o hdgaricusd hlgae it Mardddt eri a
are collected by an appropriate neans such as centrifugal separation. The
6 2 8 JULW2bbsr csm‘feﬁﬁfeéuégll P8 YR eeHEThas Mt erhoht erSPamid 1avel Bluspessi on of
cells is concentrated, further the concentrated suspension of cells is
heat treaf¥8MRLe80LEDS 1HSORHFINPRIG AYgadddngovaTRAt @S, 2PUHY 2AhEAmEsEi ed by
an aPPropriale Means SHEN 2% 3PLaY IY 09:0h ALLSSZS,ILNL0g 19,003 n the

extracting it at 120C for 30 minutes, and appropriately

concentrating the obtained extract, followed by drying.

Further, the extract of a culture of a mycelium of
Agaricus blazei Murill is obtainable by extracting in the same
manner as above from a raw or dried material obtainable by
culturing seed starter of Agaricus blazei Murill in a culture
medium containing a carbon source and a nitrogen source.

In the present invention, as the extract of a fruit body,
the extract of a culture of a myceliumof Agaricus blazei Murill,
or the mixture thereof, commercially available ones may be used.

Further, the heat-treated cells of lactic acid bacteria
as another effective ingredient of the infection-prewventing
composition of the present invention, is killed cells
obtainablé by heat treating lactic acid bacteria cells, and may
for example by obtained as mentioned below.

Lactic acid bacteria are cultured in Rogosa medium at
30 to 45C for 12 to 72 hours , and then the bacteria are collected

by an appropriate means such as centrifugal separation. The



bacteria, Enterococcus faecalis, Enterococcus faecium, Lactobachk l'ﬂ@ 2004
aci dophilus, Lactobacillus casei , Lactobacillus Ilactis, Lact obacf|
herveti cus, Bifidobacteriuml|ongum Bifidobacteriumbreve, Streptococcus

t hernophilus and the Iike may be nmentioned. In the present invention, it
is particularly preferred to use Enterococcus faecalis which shows an
extrenely potent imunity-activating effect (ATCC 19433, ATCC 14508 and
ATCC 23655) . Further, the heat-treated cells of Enterococcus faecalis are
CoONMer Cci atd Vl exviaed add Bl sasat' &RvaRgvest "wigrid waifer 2@0H' thieosh spee stioadesanes,
manuf actured by Conbi Corporation) "FK-23" (tradenane, manufactured by

Ni chi ni cheel Phdsmecegendalaltedet Eurtheri thectdroremprms/ad isng peorgiesi bifon of
the present invention contains the extract of a fruit body of Agaricus

bl azei Mudlls istineaextresttedbhta®Bubt Lt 2 Coffoa Inseeldngds tof30 Aganitess

bl azei Murill , or the mxture thereof preferably in an amount of 0.5 to
99. 5 nmass¥d rbvem pgrafdr bl 3n BPRRP 0L ates gHEANSnducheas [eray deatied ol | s of

| actic acid bacteria preferably in an anount of 99.5 to 0.5 nmass% nore

pr ef er ablfr<tre clrydnensowbtainttifee gafirredbreddeh b ¢dig Jadtigr adiidnt i s
out of the above range, the desired synergistic infection-preventing
effect tharieTiR beEN R oceeR hel 2RCEhHEsi FRABPEOCTCOQUY JagriunQ04 The

i nfection-preventing conposition of the present invention nay contain an
exci pi ent%a@%%@tleﬂé? acgfopbildFi-ekactob it hdS GRstdrafactebeciifugdditi on
to the above essential conponents. Further, its configuration is not
particul%ﬂﬁFlﬁdrﬁ%?ﬁﬁb%ﬁ&JQ%ﬁwﬁﬁfv F LGRS esBl T LBPRAST L RYE UL BRIUP} qui d,

etc.  may, S0l Y 08 SeLeSed SeRENEl 9. dROL NG A H0%Sha the Like
may be mentioned. In the present invention, it is particularly
preferred to use Enterococcus faecalis which shows an extremely
potent immunity-activating effect (ATCC 19433, ATCC 14508 and
ATCC 23655). Further, the heat-treated cells of Enterococcus
faecalis are commercially available as “"EF Power” and “EF
2001 " {(both are tradenames, manufactured by Combi Corporation),
“"FK-23" (tradename, manufactured by Nichinichi
Pharmaceutical) , etc.

The infection-preventing composition of the present
invention contains the extract of a fruit body of Agaricus
blazei Murill, the extract of a culture of amyceliumof Agaricus
blazei Murill, or the mixture thereof preferably in an amount
of 0.5 to 99.5 mass%, more preferably 10 to %0 mass%, and the
heat-treated cells of lactic acid bacteria preferably in an
amount of 99.5 to 0.5 mass%, more preferably 90 to 10 mass%.
If the amount of each effective ingredient is out of the above
range, the desired synergistic infection-preventing effect

tends to be low, such being undesirable.



Ef fective intake of the infection-preventing conposition of the pre%@ﬂptzmi
invention is preferably 0.01 to 10 g, nore preferably 0.05 to 2 g, per
adult human a day. The infection-preventing conposition of the present
invention may be added to various types of food and drink, such as drinks,
jelly, candies, gum retort foods (vacuum packed foods), instant foods,
etc. Added anount of the infection- preventing conposition is preferably
0.01 to 10 g, nore preferably 0.05 to 2 g, per portion. if the added anount
of the infecti opngr eneatthgneprpoentiay csmpesitibanod. @hegppesenporti on,
no sufficient infection-preventing effect can be obtained even if

i ngest ed, irnghtfon magxceada ihlay eparigieniti,on, sweédieeres) art anddidike , hi gh,
such bei ng undesirable. Exanples Hereinafter, the present invention wll
be expl aivethmims f unimeralet aetcwi th adfbtenuetootbzaapbes. ebnenheal
foll ow ng exanples, "Senseiro" (tradenane, manufactured by Kyowa

Engi neer i comementwas Usethesr ant extacaciimirat foniis body mfrtifgakacle bl azei
Murill, and "EF 2001" (tradename, manufactured by Conbi Corporation) was
used as hemtitedaked peviierofgEmwistotébd etgecedPsulaes 28 IYIDOSLCTEST
EXAMPLE (Acute oral toxicity test of heat-treated cells of Enterococcus
faecalis m&xn&ukﬁ&hlyd&¢c$@§e@§§@ @%Be%%}@geﬂp%ﬂttﬁgiﬂ@rﬁpéés in accordance
with CECD Guidelines for the Chemcals 401 (1981) Specifically,

heat - treat ed cel$§f%$tEﬁ?e%B§658u§ff588aFPgeﬁEF@nsH§S§ﬁ8§&nEn purified

water to prepare a test _liquid (250 %
composition of the presenht inv ntl n is preferably 0.01 teo 10

g, more preferably 0.05 to 2 g, per adult human a day.

The infection-preventing composition of the present
invention may be added to various types of food and drink, such
as drinks, jelly, candies, gum, retort foods (vacuum-packed
foods), instant foods, etc. Added amount of the infection-
preventing composition is preferably 0.01 to 10 g, more
preferably 0.05 to 2 g, per portion. If the added amount of
the infection-preventing composition is less than 0.0l g per
portion, no sufficient infection-preventing effect can be
obtained even if ingested, and if it exceeds 10 g per portion,
the costs tend to be high, such being undesirable.

Examples

Hereinafter, the present invention will be explained
in further detail with reference to examples. In the following
examples,.“Senseiro” (tradename, manufactured by Kyowa
Engineering Co.} was used as an extract of a fruit body of
Agaricus blazei Murill, and “EF 2001” (tradename, manufactured

by Combi Corporation) was used as heat-treated cells of

Enterococcus faecalis.



After prelimnarily breeding ICR series nmice of 4 weeks old (20 mice? ®fjUL 2004
mal e -and femal e, respectively; bought fromJapan SLC, Inc.) for about one
week, they were separated into Test group (10 mce of male and fenmal e,
respectively) and Control group (10 mice of male and fenal e, respectively)
To the mce of Test group, the above test liquid was forcedly given by
single oral admnistration with a gastric tube so that the test liquid
anount woul d be 5,000 ng/ kg of body weight in terns of heat-treated cells
of Enterococcus frastakXBMPERr tAmrte oaxalheoxticteyoteSonif dleagaupatedr i fi ed
water (male: 0.7 m, female: 0.6 m) was adm nistered simlarly. The mce
were bredcehla obrEptengcooousséketalliave a tenperature of 23 2C and
lighting hours of 12 hours/day. During the test period, the mce were |et
to freely ingest hatieer amdlf todstitly tesaderameartSed dutf esdsgufifickor m ce
and rats; Labo MR stock"”, manufactured by N PPON NOSAN CO., INC ). After
t he adm nisacaoirgiznashe et AH@hGwage hhdes dwethe Geymiabsed0at(ilos lperi od:
14 days) , and no death was seen in both groups. After conpletion of the
observation peri 8decaficahey, nheatnsreasgl) cetled ©é Jotepogocamwd no
abnormality was seen in 9 2 8 JUL 2004 main organs. Further, the weight was
measur ed Z2e¢hbiFtHedaysuapendadhigapubifépdadatarstPaPreRareoAparsson
between the groups was nmade by t-test wth a significance |evel of 5%
The restidifef$9diBa{®BH in Table 1. Table 1 Body weight (g) Before 7th

day after . . . . .
After preliminarily breeding ICR series mice of 4 weeks

old (20 mice of male and female, respectively; bought from Japan
SLC, Inc.) for about one week, they were separated into Test
group {10 mice of male and female, respectively) and Control
group (10 mice of male and female, respectively). To the mice
of Test group, the above test liquid was forcedly given by single
oral administration with a gastric tube so that the test liquid
amount would be 5,000 mg/kg of body weight in terms of
heat-treated cells of Enterococcus faecallis. Further, to the
mice of Control group, purified water (male: 0.7 ml, female:
0.6 ml) was administered similarly. The mice were bred in a
breeding room set to have a temperature of 23 + 2°C and lighting
hours of 12 hours/day. During the test period, the mice were
let to freely ingest water and feedstuff (tradename: “Solid
feedstuff for mice and rats; Labo MR stock”, manufactured by
NIPPON NOSAN CO., INC.). |

After the administration, observation was made once a
day {observation period: 14 days), and no death was seen in both
groups. After completion of the observation period, all the

mice were subjected to autopsy, and no abnormality was seen in



14t h day after adm ni strationadm ni strationadm nistration 28 JUL 2{]{]1.
Mal eFermal eMal eFenmal eMal eFenal e *130. 71. 226. 71. 534. 91. 429. 21. 937. 31. 931. 01.
*230. 71.327.01. 435. 52. 029. 21. 7 18.32.731.31.9 *1: Control group, *2: Test
group The body weight is indicated by "average value standard deviation
(n=10)". From Table 1, no difference is seen between the groups for both
mal e and female. Fromthe above results, it was considered that LD., val ue
by single oral administration of the heat-treated cells of Enterococcus
faecal i s taini cegasshi gherthehantte G&dghy k@somehedyedeaghthe Bxanplas 1
Forty BALB/c mce (female) of 7 weeks old (bought from CLEA JAPAN, INC - )
wer e sepaaated4itht dafoarftgroadsinliB tmadd onn ceapa rgisonp betwedne thece of
Test group, a mxture of an extract of a fruit body of Agaricus bl azei
Mirill (0grgupg/wasis@dabyerneesowidhdei el taboeevaidoliesd - t rmeat ed
cells of Enterococcus faecalis (10 gg/nouse) was given; to the mce of
Conpar at i vesugrsupre, ihdacatedatadTebllles 1of Enterococcus faecalis (20 g

g/ nouse) were given; to the mce of Conparative group 2, an extract of a
fruit body of Agé{'labéﬁs Ibl azei Murill (0. 6ng/ nouse 10 28 JUL100i in terms
of a dripd—fmuit Doay) wWas glven Bﬁa}‘ﬁ%faﬂﬁ“ﬂé) group, —PBS—{62 uuvﬁDuse)

was rven, r vet ; forc =1 f-a—ad Fat+oh
1 B ey, o e %@kaf’tﬁﬁen P‘éf‘g‘r ﬁyr’rﬁrﬁd‘}@ﬁ ogenes

gastric fube, ce fver de}_}/ for one .
were i nj ect eq a1 inlstration dministration

"Male Female Male Female Male Female
* 7] 30.7+1.2 26.7£1.5 34.9+£1.4 | 29.2+1.9 | 37.3£1.9| 31.0+1.8

*9 30.7+£1.3 27.0+1.4 35.5£2.0 §29.2+£1.7 | 38.3%£2.7 | 31.3%1.9

*1: Control group, *2: Test group

The body weight is indicated by “average value * standard
deviation (n=10)".

From Table 1, no difference is seen between the groups
for both male and female. From the above results, it was
considered that LD,;, value by single oral administration of the
heat-treated cells of Enterococcus faecalis to mice is higher
than 5,000 mg/kg of body weight.

Example 1

Forty BALB/c mice (female) of 7 weeks old (bought from
CLEA JAPAN, INC.) were separated into four groups (10 mice in
each group). To the mice of Test group, a mixture of an extract
of a fruit body of Agaricus blazei Murill (0.3 mg/mouse in terms
of a dried fruit body) and heat-treated cells of Enterococcus -
faecalis (10 pg/mouse) was given; to the mice of Comparative
group 1, heat-treated cells of Enterococcus faecalis (20 pu
g/mouse) were given; to the mice of Comparative group 2, an

extract of a fruit body of Agaricus blazei Murill (0.6émg/mouse

10



abdom nal cavity of each of mce so that the injected amount woul d 2og Jg X0
105 CFU/ nouse, and the survival rates of mce of respective groups were
inspected. During the test period, the nice were let to freely ingest

wat er and feedstuff (tradenane: "Powder Feedstuff CE-2", manufactured by
CLEA JAPAN, INC.). The results are showmn in Fig. 1. FromFig. 1, Test
group, Conparative group 1 and Conparative group 2 show extrenely high
survival rates as conpared with Control group. Particularly, in Test
group, noiRDUSEmRS dedh edifduit bsdfpuat ghakni; n{@e iooton 8RE1 Rf @i er ati on
of Listeria nonocytogenes were prevented. Exanple 2 In the sane manner as
i n Exanpl eB%, (Oncemevroysdaywhsrgivae, veekpbet orel ¢ hepptidcad dieffle t est
sanpl es were given to mnmice of respective groups by forced oral

admi ni str ark@ngdraimlisthehischevitiice gwseriaftetiecdontcéheddrst davafor one
nonocyt ogenes. Then, spleens of mce were collected, and the change of
nunber of wekksteri a nonocytogenes in the infected spleens was neasured.
Specifically, after the infection, the spleens were collected. at the 1st
day, 3rd day, 5tH#heay dhdd Rl adapnomyt agesesplweeress infjereddeviirgat ed and
suspended in PBS. The suspensions were stepw se diluted, transferred onto
"Enri chneabdpednam favityi efeepal ¢f rabenade, thedhdthe tiodet ded MEROKtCO. ) ,
and cultured 11 2 8 JUL 2004 (25t, 48 hours) , and then the nunber of

emer ged cOPBhfeRevhs® FRaSHPEacuthe fRIUFRS WEViMIMFItEFiQf Miceodm Fig.
2, it is found that at the 3rd day and thereafter after the infection, the
nunber of TEFREEFEYS MRS "GFEnLESPRREREas T HRTIME BES §rRRpHLOdhhdheEas t he

nunber decreased ir1 Test roup,, Cor’gparati ve groups. 1 and 2. Particularly,
the rate Bfce were let to freely ingest water and feedstuff (tradename:

“Powder Feedstuff CE-27, manufactured by CLEA JAPAN, INC.).

The results are shown in Fig.1l. FromFig.l, Test group,
Comparative group 1 and Comparative group 2 show extremely high
survival rates as compared with Control group. Particularly,
in Test group, no mouse was dead, and it is found that infection
and preliferation of Listeria monocytogenes were prevented.

Example 2

In the same manner as in Example 1, once every day for
one week before the start of test, test samples were given to
mice of respective groups by forced oral administration, and
then the mice were infected with Listeria monocytogenes. Then,
spleens of mice were collected, and the change of number of
Listeria monocytogenes in the infected spleens was measured.
Specificaily, after the infection, the spleens were collected
at the lst day, 3rd day, 3th day and 7th day, and the spleens
were levigated and suspended in PBS. The suspensions were
stepwise diluted, transferred onto “Enrichment Medium for

Listeria” (tradename, manufactured by MERCK Co.), and cultured

11



decrease is large in Test group. Fromthese results, it is found th lagl 0}
orally ingesting an extract of a fruit body of Agaricus blazei Miri MU
heat-treated cells of lactic acid bacteria in conbination, excellent

i nfection-preventing effect can be showmn as conpared wth the cases where
each one is singly ingested. Exanple 3 Wth respect to the action nmechani sm
of infection- preventing effect by orally ingesting an extract of a fruit
body of Agaricus blazei Murill and heat-treated cells of lactic acid

bacteria ipsaOMbifaldudy) stawéi ehcteitfeTRaRLBY bheehObbOM Sh oPI&CRRSLS. (1)
Anal ysi s of surface antigen of CD3-positive a s-type T-cells After

quar anti ngbhegeepl amge i RSPETEE OAressXoWALBACFAGCE. (female, 7 weeks ol d;
bought from Charles River Japan, Inc.) were prelimnarily bred for one
week, and then sepamat gl 2 ptia id SougHotipst 63 thedrpetaandmherkx e m ce
of Test group, a mxture (0 . 2 m/nouse) of an extract of a fruit body of
Agari cus alfkazeithMiihEkct@or , nypheousebier todr s stfe rd ad micesh dyrtitigterteady) and
heat-treated cells of Enterococcus faecalis (20 u g/nouse) was 12 2 8 J U L
2004 gi vehncaedsed ih€ontrelaraiunt vbergreue PBEbEO.deardamri éh Teeset

gi ven, respectively, by oral admnistration with a gastric tube, once
every daygtonpon@ompakatThengrouss ek iamdm@nociasgenusamtye thajeztedfinto
caudal vein of each of mce so that the injected anmunt would be 1. 4 X
104 CFU ndasceapar iifglahgebitedrr§ FEPMEd, the mice were let to freely

i ngest water and feedstuff (tradenane: ""Powder Feedstuf f CE-2 11, manuf
actured by CLEA FEpmN\these results, it is found that by orally ingesting

an extract of a fruit body of Agaricus blazel Murill and
heat~treated cells of lactic acid bacteria in combination,
excellent infection-preventing effect can be shown as compared
with the cases where each one is singly ingested.
Example 3
With respect to the action mechanism of infection-
preventing effect by orally ingesting an extract of a fruit body
of Agaricus blazei Murill and heat-treated cells of lactic acid
bacteria in combination, studies were made by the following
processes.
(1) Analysis of surface antigen of CD3-positive a 8 -type
T-cells
After gquarantine/receipt and inspection, six BALB/c mice
{(female, 7 weeks old; bought from Charles River Japan, Inc.)
were preliminarily bred for one week, and then separated into
two groups (3 mice per group). To the mice of Test group, a
mixture (0.2 ml/mouse} of an extract of a fruit body of Agaricus

blazei Murill (0.2 mg/mouse in terms of a dried fruit body) and

heat-treated cells of Enterococcus faecalis (20u g/mouse) was
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INC.). At the 5th day frominoculation of Listeria nonocvtocTenes the i Gg
of respective groups were killed and their mesenteric |ynph nodes were

coll ected. The nesenteric: |ynph nodes were sandw ched between ground

gl asses, and suspended in a 10% FBS-contai ning RPM -1640 cul ture sol ution
(tradenane, manufactured by Invitrogen Co.) for washing, and then excess

ti ssues were renoved by a stainless nesh to prepare cells of nesenteric

| ynph nodes (hereinafter referred to as MLN) of Test group and Control

group, respeoti eld toRerPeride/ 8 rMHBL MBI &ydifPepaed (H N2 anlAds RS- ¢ant ai ni ng
RPM - 1640  culture solution so that the nunber of cells of MLN would be 5 x

103/, ahd,dhe r%'é%%%&%!v@lyvlﬂﬁy SR& Nddireth i $1 £a 8 of wiehla gashrieaUHact ured
by Corni ng Costar .) in an ampunt of 1 m per well. As Stinulator,

spl eni ¢ cshds eirg BaY e AR wewin: t reRisdr. BALBE €a M sc ko ge il ezad
heat-killed cells of Listeria nonocytogenes (1. 0 x 106 CFU) which had

been treaf@fbctméd Nid Uil CefiiboffadiiioE by cKYEWATAKKAKDRYOcEed |
Ltd.) , were added to each well and m xed, and the m xture was cul tured

in the prassneewehild 5y1Ca% av! 8FyY/mofiee . 48Dinoinmg thEHer edtireg p83r208,J U 200
untreated nouse neans a nouse to which no admnistration of a test

subst ancetiwrmic®cukaé i bat otobAcéelyaingestadeter ResgeferdetivERs wer e
stained with the following three types of |abelled antibodies (all the

ant i bodi est metendroeig P owidegnt Sads tonf DCEKZ(1s grarRifadt wigeth bgdC DEA JARAN,

anal ysis of surface antigen of cells was conducted. (a) Cy-chrome(Cy)

conj ugat etN@nti CD3EmAb/ FI TC conj ugated- anti TCR af 3mAb/ PE conj ugat ed-ant i

CDAmAb/ bi otin
At the Sth day from inoculation of Listeria

monocytogenes, the mice of respective groups were killed and
their mesenteric lymph nodes were collected. The mesenteric
lymph nodes were sandwiched between ground glasses, and
suspended in a 10% FBS-contéining RPMI-1640 culture soclution
(tradename, manufactured by Invitrogen Co.) for washing, and
then excess tissues were removed by a stainless mesh to prepare
cells of mesenteric lymph nodes (hereinafter referred to as MLN)
of Test group and Control group, respectively.

Respective MLNs were suspended in a 10% FBS-containing
RPMI-1640 culture soclution so that the number of cells of MLN
would be 5 x 10°/ml, and the suspension was sprinkled into a
6 well dish (manufactured by Corning Costar Co.) in an amount
of 1 ml per well. As Stimulator, splenic cells originated from
non-treated BALB/c mouse (5 x 10° and heat-killed cells of
Listeria monocytogenes (1.0 x 10° CFU) which had been treated
with mitomycin C {manufacture by KYOWA HAKKO KOGY0 Co., Ltd.}),
were added to each well and mixed, and the mixture was cultured

in the presence of a 5% CO, at 37°C for 48 hours. The above

13



conj ugat ed-anti CD8mAb (b) Cy conjugated-anti CD3FmAb/ FI TC conj ugatledJéntifh
TCR a Q mAb/ PE conj ugat ed-anti CD69mAb/ bi oti n conjugated-anti CDBmAb (c)
Cy conjugated-anti CD3 E: mAb/ FI TC conj ugated-anti TCR a e mAb/ PE

conj ugat ed-anti CD122mAb/ bi oti n conj ugated-anti CD8nmAb Nanely, to a MLN
suspensi on adjusted to have 1.0 x 105 of cells of MLN, 5 .iil of labelled
anti body (a) was added, followed by incubation at 4C for 45 m nutes. Then,
washing wth a 5% FBS-contai ning Rank's buffer solution was conducted

twi ce, 5 uhoteSA=BEDNGUSe (theamemamyuamne atiichedo bydhiwi $ t ogehon Gof Ja was
added thereto, incubation was conducted at 4C for 45 mnutes, and washing
W th a 5%E&BS- sohsaencergnBEanknechuiftdion od tacire nias wasnchacteed t hree tines.
Then, the surface antigen of MN was analyzed with a flow cytoneter (nodel
"Epics XL", nankeapeatedebylBecikrar Sbalihed wihth)the Cadbteadimg dvmest i 0 of
CD4"CDB+ cells to CD4" CD8- cells and conpare CD8-positive rates. The

resul ts atgpeadptalabel hedadpneiodids 2 (8l Juthe ot itxislie P wifra doalgh€D3+a $
TCR cells MLN (nmean SD)Ratio (B/A) CD4+CD8- (A)CD4_CD8+ (B) Control

gr oup29. 1irgrEeat@o PIgki mpedt PhroMpRIen1CO 4B, AZndanadysiFromspaflase2, it
is found that the CD8-positive rate of Test group is about 2 tines higher
t han t hataptigent pél C@Eéﬁpwaﬁnﬁopﬁ&t’-tﬁﬁe CD8-positive rate can be increased

by ingesting an extract of a fruit body of Agaricus blaze. Mrill and
heat-treat@d €¥rFBroPefRyer 6883803 tRasERItiis CD3 ¢ mMAb/FITC conjugated-

anti TCRa SmAb/PE conjugated—anti CD4mAb/biotin
conjugated-anti CD8mab
(b) Cy conjugated-anti CD3 ¢ mAb/FITC conjugated-anti TCRa B
mAb/PE conjugated-anti CD69mAb/biotin conjugated-anti CD8mab
{c) Cy conjugated-anti CD3 e mAb/FITC conjugated-anti TCRa f
mAb/PE conjugated-anti CD122mAb/biotin conjugated—-anti CD8mAb
Namely, to a MLN suspension adjusted to have 1.0 x 10°
of cells of MLN,lS #l of labelled antibody (a) was added,
followed by incubation at 4°C for 45 minutes. Then, washing
with a 5% FBS~containing Hank’s buffer solution was conducted
twice, 5 ul of SA-RED613 (tradename, manufactured by Invitrogen
Co.) was added thereto, incubation was conducted at 4C for 45
minutes, and washing with a 5% FBS—-containing Hank's buffer
solution was conducted three times. Then, the surface antigen
of MLN was analyzed with a flow cytometer (model “Epics XL”,
manufactufed by Beckman Coulter Inc.), to obtain the ratio of
CD4°CD8" cells to CD4'CD8™ cells and compare CD8-positive rates.

The results are indicated in Table 2.
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Further, presence or absence of activation of CD8- positive T-cells was
studied using CD69 (Present on activated T, B and NK | ynphocytes) add Jut 200
CD122 (IL-2 receptor (3 -chain) as indicators. Nanmely, using the | abeled
anti bodies (b) and (c) , surface antigen of cells was analyzed in the sane
manner as above. The results are indicated in Table 3. Table 3 of total
CD3+a B TCR+CD8 cells M.N (nmean SD) CD69' CD122' Control

group38. 61. 235.51. 8 Test group42.21.243.81.4 From Table 3, it is suggested
that the CD69- awdbleD222-positive rates of Test group are higher than

t hose of -Ouprand—t hat—aetvatt+-on—ef—Cb8—pesit+ve—Icel | s can be
accel erj ed by ingesting an ekt?fckotAl L8B3 118 y S8fL1SAgari dus bl azei
Murill and heat-treated|cel | M@f EmarotosRus faeBatis. (B2APnoduced anount
of cytokjne In the sanej mmanepsas(mboces dhdNs (@) Control group and 15 2 8
JUL 2004 &5 - T OyPoUST P PEeDPaEeds and 261 4aid agor) wag. adgled Thereto,

fol | owed Py TULITLHTT 1T THE BLESENCE Oi3 8700, O a5 BIPT;T0N 48 hours.

Af ter copprettonror—cutturmny,—supertatant of—cutttre—sorution was

col l ected, and tHeoprBdbdei én ot &gt SRupdstpRL- 2he CDBtEPosSEEive zadel FN- y)
in the supernatant was neasured by ELISA nethod. The neasurenments of

| L-2, |L-4P Tesd OFRUPyebeuradEings Bigbgsuekamithal efdanfiro ¥ gseubPndogen

Inc., and the . _ _ .
and that the CD8-positive rate can be increased by ingesting

an extract of a fruit bedy of Agaricus blazei Murill and
heat-treated cells of Enterococcus faecalis.

Further, presence or absence of activation of CD8~-
positive T-cells was studied using CD69 (Present on activated
T, B and NK lymphocytes) and CD122 (IL-2 receptor $-chain} as
indicators. Namely, using the labeled antibodies (b) and (c),
surface antigen of cells was analyzed in the same manner as above.

The results are indicated in Table 3.

Table 3
& of total CD3"a BTCR'CD8" cells
MLN {mean % SD)
CD69" cD122"
Control group 38.6x1.2 35.5+1.8
Test group 42 .2+1.2 43.8x1.4

From Table 3, it 1s suggested that the CD6S%- and
CDl122-positive rates of Test group are higher than those of
Control group and that activation of CD8-positive T-cells can
be accelefated by ingesting an extract of a fruit body of
Agaricus blazei Murill and heat-treated cells of Enterococcus
faecalis.

(2) Produced amount of cytokine

In the same manner as above, MLNs of Control group and




measur ement of |1L-10 was nade by a neasurement kit bought from AN, 228 ¥#in200
TECHNE Co. The results are indicated in Fig.3 FromFig.3, it is found
that in Test group, the production amounts of IFNy and IL-12 which are

hel per T-1 (Th-1) type cytokines are very high, and the production of
IL-10 which is helper T-2 (Th-2) type cytokine is very |low Further,
production of cytokine-specific nmRNA was researched by RT-PCR nethod, and
it is found that in Test group, the expression of cytokine-specific nRNA
of IL-12 TaFNIEPHR TN ECRATeH, azd Tht imuypboryvaki addedetbeenbanced. On
the other hand, no difference was seen in the production of IL- 10 which

i s Th-2 tipdmadliheuliuyingdiertdld pdasemee lodt ai A3l CO| gt BdCesoinf ect ed
with cytozoic bacteria such as Listeria nonocytogenes, macrophages and

NK- cel | s & &%iS vat ed, and these produce IL-12 and IFN- y, respectively.
These cytokines further activate bacterial antigen-specific CD8- positive
T-cell's, resulti®fgt%h CERIFHAT §F SHLUFAGHEG a SEPErSaEaneDet pokturee

T-cell s havi cytotoxjcit ctivating function (cytotoxic | ocyte). 16
SO ur)cq.on xas coifec‘zeg, andatlhegproduction (o cytokines %lgE—Z}/ )

IL-10, IL-12 and IFN~-vy) in the supernatant was measured by ELISA
method. The measurements of IL-2, IL-12 and IFN-vy were made
by a measurement kit bought from Endogen Inc., and the
measurement of IL-10 was made by a measurement kit bought from
AN’ ALYZA TECHNE Co. The results are indicated in Fig.3

From Fig.3, it is found that in Test group, the
production amounts of IFN-vy and IL-12 which are helper T-1
(Th-1) type cytokines are very high, and the production of IL-10
which is helper T-2 (Th-2) type cytokine is very low.

Further, production of cytokine-specific mRNA was
researched by RT-PCR method, and it is found that in Test group,
the expression of cytokine-specific mRNA of IL-12, IFN-v and
TNF-a which are Th-1 type cytokines were enhanced. On the
other hand, no difference was seen in the production of IL-
10 which is Th-2 type cytokine.

It is generally known that in living bodies infected
with cytozoic bacteria such as Listeria monocytogenes,
macrophages and NK-cells are activated, and these produce IL-12
and IFN-vy, respectively. These cytokines further activate
bacterial antigen-specific CD8~positive T-cells, resulting in
elimination of bacteria cells by CD8-positive T-~cells having

cytotoxicity activating function (cytotoxic lympocyte) .
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