re3eh ! e""#$PXW &B&T ' GU< 28 JUL 2004 Infection-preventing conpositg g, 2004
and food or drink contai ning the same Field of the Invention The present

invention relates to an infection-preventing conp03| onprises an
extract of Agaricus blazei Miurill and heat-treated H mm ” |c acid
bacteria, as effective ingredients, and a food or d ng it.
Agaricus blazei Miurill (Japanese generic nane: "Kawari HMHA#'e ake") which is

a rmushroom of Agaricus fam |y of basidi onmycetes has been known to show
preventi on and amfkcoiani-pmegbhedng tompardéional hedgyfoodi alretdesink
hypertension and the.like. For Exanple, as an antitunor active ingredient,
an aci di c quoibesadoigarthee s@ie- A- 64- 67194), a neutral polysacchari de
(JP-A-64-67195) and a protein polysaccharide (JP-A-2-78630) are
fractionated fromits fruit body, a protein polysaccharide is fractionated

fromits nyceliun12JP—A—61-47518),.and a protein polysaccharide is
fractionated fr & f its nycelium (JP-A61-47519).
Agaricus blazei Miurill has been wi dely used as a material for health foods.
For exanpl e, inhemsqr@m@?e@té@%%%%a%e? FOIRR GRFES Hhi o REHt e Hiveg

Agari cus nushroon1extract whi ch i,s obtained by extracting Agarjcus nushroom
with an afiPmes iEdoRe M LA EOMPHISES Fle SXIES @ T RSt |91lg"terfe ext ract

~ B JUL 20D4 with 0o et hanol JP—AvZO 17 30 di sc] oses
Agar i cus- ¢Bift lahlmaﬁ% Y EEATRE S5idish %1 c}h ’\A?? ra?rf’d fohey to a

ggﬁ}:\g?n: h}%c& v%genl.rnlg%l'le 1en% ] O%rxrald JPono]dl ?dzrlnqc ScColn lnghezi .t h food

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 aqueous

solvent under raised pressure and fractionating the extract

WA

*G00002*

[



main material a physiologically active conponent containing a Iarg%éﬁﬂgyﬂhk
of- ~3-glucans which is obtained by conducting enzymatic hydrol yzati
nycel i um of Agaricus blazei, a fruit body of Agaricus blazei or a m xture
thereof, or a culture residue thereof, with an enzymatic agent nmainly nade
of hem cellul ase. Further, lactic acid bacteria has al so been w dely

i ngested as a health food, and known to inprove the bal ance of intestina

| fl ora, decrease intestinal putrid products, and have effects for

anel i or at wigH ecal0¥preapanbiles as well as effects for activating inmunities.
For exanpl e, JP-A-2001-48796 di scloses an i mmunonodul at or conpri si ng
heat - ki | | ed cel b$-af2BEAlel3tB0cliss ¢ ared ks APA0Icss +@dmisa wsirg meiad th
conmponent. JP-A-10-29946 di scl oses a hunoral imuno-enhanci ng agent which
conpri ses dractki obaeidedaoy enixing viregaransdhpnesute adraveast flacuiive

i ngredi ent and has a function for recovering the hunoral immunity function
det eri or atoefid Agy mirdisc amsitroom) P- A- 6- 80575 di scl oses an oral i nmunoactive
agent which conprises lactic acid bacteria cells and/or an active
constituent theJd®ePislad2dR3efiiectproesi agheailEht Logn- AOBLAERIDY d@Fsél oses
an i nmunoactive conposition which conprises cytoplasmc fractions of lactic
aci d bact @giig pategipl PUC IR NI AGTE LY SnEPTRPREBRL SR MRS + e 2
cytoplasm c fractions. As described above,  alt hough Agaricus blazei Miril
and | act i dax@ed aeardy iof Havel peahs wiiery h%i??&%ﬂn%l%glla%a??mu%bﬂ% ,

enzymatic hydrolyzation a mycelium of Agaricus blazei, a fruit
body of Agaricus blazei or a mixture thereof, or a culture
residue thereof, with an enzymatic agent mainly made of
hemicellulase.

Further, lactic acid bacteria has also been widely
ingested as a health food, and known to improve the balance of
intestinal flora, decrease intestinal putrid products, and have
effects for ameliorating fecal properties as well as effects
for activating immunities. For example, JP-A-2001-48796
discloses an immunomodulator comprising heat—-killed cells of
Enterococcus faecalis AD10l strains as a main component.

JP-A-10-29946 discloses a humoral immuno-enhancing agent
which comprises lactic acid bacteria or its treated product as
an effective ingredient and has a function for recovering the
humoral immunity function deteriorated by medicaments.

JP—A—6—80575 discloses an oral immunoactive agent which
comprises lactic acid bacteria cells and/or an active
constituent the cells as an effective ingredient.

JP-A-5-252900 discloses an immunoactive composition

which comprises cytoplasmic fractions of lactic acid bacteria



but physiol ogical effects of each material are not enough in the caS% ﬂf
si-ngl e use. Accordingly, it is an object of the present invention té L 2004
provi de an infection-preventing conposition which shows excell ent
anti-infection effects against pathogenic mcrobes and the like by orally
ingesting it, and a food and a drink containing it. The present inventors
have conduct ed extensive studies to acconplish the above object, and found
that infection of pathogenic mcrobes can be strongly controlled by

enpl oyi ng an 1extdipic0fa Agardtcditazeiindirnid arbdliesinid eptfsk codd s of

| actic acid bacteria, and acconplished the present invention based on this
di scovery. Narelgyynahte ibff Stheagpeehtebnt he present invention provides an

i nfection-preventing conposition which conprises an extract of a fruit body
of Agaricus bl azeis Masidrli beainalext¢ aatl thfouarhcAiyrs ni eusfblaa 2u/ic tuirdthlodnd
Agaricus blazei Murill , or a mxture thereof; and heat-treated cells of

| acti ¢ acilhdaet ecid baaxeafifensve beiengs stk ntusilAcedr as hgatlahyhBoddls st
aspect of the present invention, it is possible to provide an

i nf ect i on-arewdiid ingd. cednpads idfifer tisy offhegbhht hatenfiedt aoer vbtpanbdegknin

m crobes can be strongly inhibited by a synergistic effect of

i mmuni ty- adte vaseng 3 singlde Mde 200b ef fects of an extract of a fruit body
of Agaricus blazei Mrill , an extract of a culture of a nycelium of
Agaricus bl azei Metordingtya ¥t xtsure phéeest ofahBehpaesSeREat RECRELPR Of

| actic acid bacteria. In the above first aspect of the present invention,
the | acti CRARP RS 41 ol 15 P IETRARKPTHANG FIRUSL FhRe a¥rch shows

! excellent anti-infection effects against pathogenic microbes
and the like by orally ingesting it, and a food and a drink
containing it.

The present inventors have conducted extensive studies
to accomplish the above object, and found that infection of
pathogenic microbes can be strongly controlled by employing an
extract of Agaricus blazei Murill and heat-treated cells of
lactic acid bacteria, and accomplished the present invention
based on this discovery.

Namely, the first aspect of the present invention
provides an infection-preventing composition which comprises
an extract of a fruit body of Agaricus blazei Murill, an extract
of a culture of amyceliumof Agaricus blazei Murill, or amixture
thereof; and heat-treated cells of lactic acid bacteria, as
effective.ingredients.

According to the first aspect of the present invention,
it is possible to provide an infection-preventing composition
by which the infection of pathogenic microbes can be strongly

inhibited by a synergistic effect of immunity-activating



Further, it is preferred that the extract of a fruit body of Agaricgﬁju 004
bl-azer Murill , the extract of a culture of a nyceliumof Agaricus éi
Murill, or the mixture thereof is contained in an anbunt of 0.5 to 99.5
mass, and the heat-treated cells of lactic acid bacteria is contained in an
anount of 99.5 to O . 5 massy . According to the above enbodinent, it is
possible to provide an infection-preventing conposition by which infection
of pat hogenic microbes and the Iike can be nore effectively inhibited. The
second aspgekcok ¢ hanpeeseatt iofvervurt bodyiadesdgarioud wkazkei Mardddt ai ni ng
t he above infection-preventing conposition. In the above second aspect, it

i s preferpadettvdct e & tfidchirene preemgnel hgmeohpgertcos hhazehtaimdd .in an
anount of 0.01 to 10 g per portion. The infection-preventing conposition of
t he presestr anwemtiuee cbetraods asdehkestitveaitadr edildst o fadagticagridl a
fruit body of Agaricus blazei Miurill and/or an extract of a culture of a
nycel i um elcAgariiecus bl azei Murill conventionally ingested as foods, and
heat-treated cells of lactic acid bacteria conventionall|y ingested as

f oods. Accordi nglin theealove (fiFsnREP2ObL 5 &NE PTBFSRhi K tit%® is
high. By ingesting it, excellent anti-infection effects to_ pathogenic

i crobes dadtilse aciike begsh eFd ae i PreEd e rpRlvh ER ey CPHE&Ppchﬁqa&glg%-he

i nfectionpreventing conposition of the present invention.into fopd agnd
drink, it EFusthessi Bite i6oPprEGFYES BBataE’aed?ﬁ]Ra%’y iEH TR eRITh 0?

pat hogeni ¢ m crobes can be inhjbited. The nechani s tgboutfthe efngct of

anti - i nf e@gagH Wy PhaZpAfiEEt ohe EXTERG ScOMFo ST Sof It Ad Preseilt
invention is _not clear kn .. .However., if. el | t hat I s ting
both an e@fr égﬁréFuﬁal?Jr%ﬁl %",?ﬁfl r RAGari ey tI%é:tzéefl:h%rS?IfI fé‘ %#Yte%&r}%gdzt of a

culture of, a_nycelium rdc I i gMUL L Ll r 1 ; and
heat - t r eat’8d 2&eF'EUGF ?éc(?lg% 1]'aocilé? 'E’a@t%l grs i%é ‘F}r‘]bc%h i%%ﬂﬁ%é%g?(? li}%l‘ralcg

i nmuni ty nechani.sm naiy y.mdesaf jeacraphages sNKagelhsuapdoF- 6814 seean be
activated, mheréby elTm nation of pathogenic m crobes can be effectively

made. Fig.d d 2359 aPR:SHPUERG SoreHe alboval empefiimbae aflteisipdactiinn with
Li steria nonocytogenes. Fig.27is a graph show ng the results of neasurenent
of to provide an infection-preventing composition by which
infection of pathogenic microbes and the like can be more
effectively inhibited.
The second aspect of the present invention provides a
food or drink containing the above infection-preventing
composition.
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.blazéi Murill conventionally

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

bacteria conventionally ingested as foods. Accordingly, the



the nunber of Listeria nonocytogenes in spleens of mce after infection
wi'th Listeria nonocytogenes. Fig.3 is a graph showing the results of78 JUL 200
measur enent of the cytokine amount (IL-2, IL-10, IL-12 and IFN- y) in a
supernatant of a culture solution of cells of nmesenteric |ynph nodes (MN)
by ELI SA nethod. 5 t 8 J ILL 2004 The extract of a fruit body of Agaricus
bl azei Murill as one of effective ingredients of the infection-preventing
conposition of the present invention, is obtainable by extracting raw or
dried fruisabedy of tAgardamodiltazei ibMhigh. wiBvhingsstyrati suekcaslaater or
an al cohol. Specifically, for exanple, this is obtainable by addi ng water
of about 2@ntiAeafecthenmeSfeafs tthepdtuogehbbdyisiralrdednigtré dukebFarei
Murill, extracting it at 120C for 30 minutes, and appropriately

concent r at bagekhecobtiai radreher acdyy IngdrneehbingriheginRetIrd; t he
extract of a culture of a nyceliumof Agaricus blazei Mirill is obtainable
by extractprgventihg semposdnher ofs thigopsefebin AnY WP dit e fvecerrdl
obt ai nabl e by culturing seed starter of Agaricus blazei Mrill _in a culture
medi um contlainkngis ¢arbomsiblectoandodifpt £8gEna8BufEérnk| RYt HBLFPesent
invention, as the extract of a fruit body, the extract of a culture of a
nycel i um ofinfgations ol RaEhoNBREF| MicEPLRRe CANXPEr éPPREAESH . comercial Iy

avai | abl e ones may be used. Further the_heat-treated.cells.of lactic acid
bacteria as anot héﬁ%?%ﬁ??%@i%"é’dgéﬁte% e¢hes A &F?Bﬁ%ié%rﬁx %‘e

conposition of the present invention,.is killed cells obtainabl.e .heat
treating I&éﬁﬁétéEPdpﬁﬁgﬁéFFggcEPWQO?ltﬁanngé ghﬁ RGP e %Y%{%%ﬁﬁé% as

(o 450 Tor P25 FOe3BiHobPE and A Tha het B LA ard BoT T cachy ane
appropriatg means sych,as GEMU A9 oRGPBEAAL P el 1azei 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.

o o - the I .

Fig.1l 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 solufion of cells of mesenteric lymph

nodes (MLN) by ELISA method.



6 8 J UL 2004 collected-cells are washed with water, and the suspegfrgp
of- cells is concentrated, further the concentrated suspension of cell 1004
heat treated at 80 to 115C for 3 seconds to 30 mnutes , and then dried by
an appropriate nmeans such as spray drying or freeze drying to obtain the
desired cells . As the lactic acid bacteria, Enterococcus faecalis,

Ent erococcus faecium Lactobacillus acidophilus, Lactobacillus casei,
Lactobacillus lactis, Lactobacillus herveticus, Bifidobacteriuml|ongum

Bi fi dobacterium breve, Streptococcus thernophilus and the |ike nay be
mentioned. In the present |nvent|on it is partrcularly preferred to use

Ent er ococcus f aechkl anPeg , Vo guni ty-activating
ef fect (ATCC 19433, ATCC 14508 and ATCC 23655) ) Further t he heat-treated
celI's of Enterocofbasextaacal b& arfruwidimhnds @ﬁlﬁgavaCUabbéaaei 'EFr Phiver "
and "EF 2001" (both are tradenanes, manufactured by Conbi Corporation) ,

"FK- 23" (teadenanef abhechévear e@gmdwehﬁ nPEhFh@hbrfheckientargverttng The
i nfection-preventing conposition of the present invention contains the
extract of campesitiond9forhagareee’t blayentipri | s obrrirablackyof a
culture of a mycelium of Agaricus blazei Mirill or the m xture thereof
preferabryerﬁraﬁtaneuﬁQWcﬁrcﬂ%}q4>%ﬂyearﬂaﬂy%anﬂgérﬁﬁeﬁePéﬁr9l1@uréﬂeo

mass, and the heat-treated ceIIs of laCt'C‘if'd bacteri a Ereferabl in an

amount of 9$9tH atéoévgr’ﬁ:a%c %r“@tﬁrref’er%‘%l Yo 18PRELSIFALE Vi hEOBnDuUNt
f h effect d b d d
Cyner g1 sti EXFPLEL | O BTG S4PFob?. CARABIER T [T o50ttn el H3°°
e eoonEhe masé Se ks grfPlinddy L2 SELLENABLEYENL ) 08, SOMPASLLY PN O

the’presen |nven |on may contain a sweetene ifier,
vitam ns, [ n t {0 ov Qnent s.
Further, i § go%’ ra i %jﬁ }gggiotﬂoggﬁtq é& bs ea ?%% %dtlaoc\rr%

granul es, &eﬁ&eﬁeraE§9§u£ﬁé obt8uh8d e&eraaey §erie@£a B¢ ae&e&&ed
dependi ng upon the purposes. Effective intake of the infection-preventing

conposi tion of the,prgaent thavertirapti srpeetanabky 8£03 h9cd®ibmdosnore
preferably 0.05 to 2 g, per adult human a day. The infection-preventing

conposi ti oageli the Bresenuiravant s Wb tBin 415 adgedxtea¥ 8l hgusn toesank food
and drink, such as drinks, jelly, candies, gum retort foods (vacuum packed

f oods), rnﬁhaﬁérf@edsboeéCfréddedranDuﬂtdeieﬁhﬁatetealronnaeuenlengy
conposition is preferably 0.01 to 10 g, nore preferably 0.05 to 2 g, per
portion. |¢€ulheraddeseedmnartsdr tifeAgatréctusobl preyavitr hiyl donposuiicamei s

| ess than 0.01 g per portion, no sufficient infection-preventing effect can
be obt ai netedien tentagesngda apgbph seusgeeadd aongtpegeposphsae.the costs
tend to be high, such being undesirable. Exanples Hereinafter, the present

i nvention will beIéx‘ﬁ}eaPﬁédePﬁ MY HerO e £ &) TNQPKETRELR o ACR ¥ bt BREND| es.

In the follomrn exaqgles "Senseiro" (tradenape, nanufactured by Kyowa
Engi neerin§ §&gcastane &ft ¢ J¥cedfug 9% ﬁgtar566§ Bka 2epaticddipl azei

Murill, and " 2001 traden nanufac@ red b nbi Cbrporatron) was
used as he8F- 1Bt ¥ ERITET En‘f%r%?:]f)%bﬁ ¥§‘é(€ Legpnesmay g usee -

Further, the heat-treated cells of lactic acid bacteria
as another effective ingredient of the infection-preventing
composition of the present invention, is killed cells
obtainable 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 45°C for 12 to 72 hours, and then the bacteria are collected

by an appropriate means such as centrifugal separation. The



TEST EXAMPLE (Acute oral toxicity test of heat-treated cells of 78 JUL 2004
Ent erococcus faecalis Acute oral toxicity test was carried out using mce
in accordance with CECD Guidelines for the Chemicals 401 (1981)
Specifically, heat-treated cells of Enterococcus faecalis were suspended in
purified water to prepare a test liquid (250 ng/m ). After prelimnarily
breeding ICR series mce of 4 weeks old (20 mce of nale and fenal e,
respectively; bought from Japan SLC, Inc.) for about one week, they were
separ at ed daltlecsi agloup arEO weishedoW ikl @azed . f endl eheregpeenrsienydf and
Control group (1O mce of male and fenmale, respectively) . To the mce of
Test groupseldwe isbovecessratiedui Bunbker ot @opcgnigatieg snapersdpalof

adm nistration with a gastric tube so that the test |iquid anmount would be
5, 000 ny/ kepldfs hedyeawitglentiod aeBPstofl HeGt forcdasedonds| o 30 EEmMetesoccus
faecalis. Further, to the mce of Control group, purified water (male: 0.7
m, femal end them Hrigd BAYm APPSO 1StH MERRY. SUFR afi SPTRYr ETBLBE PR a
breedi ng room set_ to have a tepperature of 23 t 2C and |ighting hours of 12
hour s/ day. fTRAFHGEHET E8t OPBROERS RESHTEE GREEST etr% &her bBFYIFNYESE wat er
and feedstuff (tradename: "Solid feedsjuff for mice and rats; Labo MR

stock", nERAFETEA e F By R FRERY S - | RS EOGRGTHS tHRE G ni st rati on

Goath. vas SRS EIEbORES GEoapertALSe et REp Rt BES Foere  diier oot ¢ hEBE | 0o,
218 S0k Dok e v GA g Ly s el At FR R "R GRE b day
byt est TR ararAs e R Bt 0er SOPPRLL T ABABER 11 QU NBRS"HIC

Table 1. Tah 8 1nBo0Yones ohtr | 9hBI A So0ThObALLBR], VLY Saye ALl fhrly

admi ni st rat i on14t day a

admi ni str gl i ondal erennl Ml ekermrl-eMieFennh £f 4 381 thlsKefs bnleRBfedtly 429. 2t
1.937.3t1.931. Ot 1, 8% 230, 7t 1. 327. Ot 1. 435. 5t 2. 029. 2t 1. 738. 3t 2. 731. 3t 1.0 i *1:

Control grgwient 2mmiesitygau vEe lip @y feritghATes 19uBTatatdy4588eaage

value t standard deviation (n=10)". From Table 1, no difference is seen

bet ween therqgr @8®E5) . 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 90 mass%, and the
heat—treafed 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.



for both male and fenale. Fromthe above results, it was considered ?ﬁ:ﬁ“”ﬂﬂ‘*

LDso val ue by single oral administration of the heat-treated cells of

EnLer ococcus faecalis to mce is higher than 5, 000 ng/ kg of body wei ght.
Exanple 1 Forty BALB/c mice (female) of 7 weeks old (bought from CLEA
JAPAN, INC. ) were separated into four groups (10 mce in each group) . To
the mce of Test group, a mxture of an extract of a fruit body of Agaricus
bl azei Murill (0.3 ng/nouse in ternms of a dried fruit body) and

heat -treat ed cel IBheofirSrachicvoaeiay dnteigs M I igmmu dhavasrefenth; to
the mce of Conparative group 1, heat-treated cells of Enterococcus

faecal i s (i20emtg/ompusy)camtral yiafefXCibient, M s¥egteasiparatddidifricup 2, an
extract of a fruit body of Agaricus blazei Murill (0.6ng/nmouse 10 2 8 JU
L 2. ~~~~ ivittagvims ofnigediailed fatd ¢ o@Pditaeryitrekhead®ave GFRaTdIiagr oup,
PBS (0.2 m/nouse) was given, respectively, by forced single oral

adm ni st r AOMPPNEINTS .a FAStheE .t 466, COREATBYREY CRay ST BPToRBIRaERL2TR¥N,

Li steria nonocytogenes were injected into abdom nal cavity of each of mce
so that tHdmifjesot 2REIRAIART WHGRRUHES2 YeRBBETFIARSILES raiaqtlhg's%ﬁ‘%/i val
rates of mce of respective grou re jnspected. During the test period,
the nice W&Ye Juettatd ¥ ﬂ@el%ﬁlierfgté%f d&mﬁ%eé'}d’é’ﬁg YRS SR fpu(%‘)ascf'esnarre: " Powder
Feedstuff CE-2", uf act ur ed CH?ﬁaiAPA INC.). The results are shown
in Fig. 1. FromH¥ .Cti%vﬁ'e’s?t%%/%uop, Aot ??%O%r%ﬂ%"elnﬁjhrbgmrrpar ative
group 2 show extrenely high survival. rates. as .conpar it h trol, group.
Par t i cul ardQFPIS+ & %& BES,pﬁ%s%gsjéma%ns&aoe%djs mr%gffi%%ag%yf 8%2 {‘(Igw)a]t@

Exclnpl e 2 9 G SHd g S B P bree uery G S or one

, once every day or one week
before the start of, tesfact 85h-SAMPLES N SorfhySN10n B £l Fespesti ve

groups by forced oral adm nistration, and then the mce were infected with

Listeria m}}ﬂ%@@m@ﬁ%- bd NHe S RLEGAS1 Shis MygR VBEEE 66k a0t 881 nRN0s E &1
nu

change of er of Listeria nonocytogenes in the infected spleens was

measur ed. Spegiifiical 1961 8f | efaddieed NfRah] oetd e SEl@ensra@iencsdesded at
the 1st day, 3rd day, 5th day and 7th day, and the spleens were |evigated

and suspengashid)n RBStaihe SHsPeNsétons Aeideds hapwinge odi tiee d n figcarisfer r ed
onto "Enrichnment Mediumfor Listeria" (tradenane, manufactured by MERCK Co.
) ( and cuylteir@tkting composition is preferably 0.0l to 10 g, more
preferably 0.05 to 2 g, per portion. If the added amount of
the infection-preventing composition is less than 0.01 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 faecallis.



11 28 J LI ~ 2004 (25C; 48 hours) , and then the number of emerged8 JUL 2004
col oni'es was neasured. The results are shown in Fig.2. FromFig.2, it is
found that at the 3rd day and thereafter after the infection, the nunber of
Li steria nonocyt ogenes increased in Control group, whereas the nunber
decreased in Test group, Conparative groups 1 and 2. Particularly, the rate
of decrease is large in Test group. Fromthese results, it is found that by
orally ingesting an extract of a fruit body of Agaricus blazei Mirill and
heat-treat ed cel | BEDT BXMALE déicytBaet @t ieP¥ ¥ Lohthasdt pérheakcereatrd

i nfection-preventing effect can be shown as conpared with the cases where
each one iELinRE FHREIGFCE ARG BN th respect to the action nmechani sm
of infectionpreventing effect by orally ingesting an extract of a fruit
body of Agari cus bﬁ*%‘ig‘iﬂ RERE | FORRE HEateIt R 2ACERT 1A oPUT ade 0T dei cP
bacteria in conbination, studies were ymade by the follow_ng processes.

(1) Anal ysii* BFCRGFAPREE Wnth §ERPTUEIBLIRRT fOvetRe FRemica 17 40} (SO9%k ) er

quar antine/recei pf_and_i nspection, six BAZB/c_mce (f le, 7 weeks ol d;

bought from Char | 2RER {Era an?eéﬂcéfe?l\ﬁ%‘g %?g]r?n?ﬁagg%‘?rﬁ?%ﬂc‘l’%r one

week, and then separated into groups. £3 mce per_group). To the mce of

Test group, 2 Xt ure Os.l‘?sf?ﬁr}érr%gu)slg[) %Lfrslaé]leeé;t“faa% ro‘fgap ?%ﬁfe BbdyeRY

Agaricus bl.azei id | ng/ mouse in terns of a dried fruit body) and
coanbis 1S e

heat -tr eat’@ ter'ococcus faecalis (20, ug/ nouse) was 12 2 B (Il U

L 2004 given; andAer%?ﬁ:eTil ) 2 1B QL 4 9hGUReR RRS16Q 43 L/ JBYSE) . y@s

gi ven, respectively, oral admnistratron™wth a gastric tube, once every
day for o J— i i YRR .1 [y} udal
Vi of ean ar o e A R PR N P gt eI 4T

CFU nouse srdurigg t e brgrditngneeieed, theynmveeeWsegakgtetioihtsetyst Ngest
wat er and feedstuff (tradenane:"Powder Feedstuff CE-2", manufactured by
CLEA JAPANrduU¥C (10 micd ofheadkhadayfémamei neespattotedi) LasdetdRtrol
nonocyt ogenes, the mce of respective groups were killed and their

mesent er i cydoumph Litosiésewef enadad kedt EemaThe mesmateivel ¥ ynplronadesmives e
sandw ched between ground gl asses, and suspended in a 10~ FBS-cont ai ni ng
RPM - 1640 cfufeatey=snipit tbe addaedtaabd,iquinuivas thmeddly ghvenbygeingbe) for
washi ng, and then excess tissues were renoved by a stainless nesh to
prepare ceitsl efimimdstretiion yhph angdesriketeharsit harefles tedtt bigesid N) of
Test group and Control group, respectively. Respective MNs were suspended
in a 10~ FBRWHhtWH hPRAM Q0G40 0 tof @Y TN Bole hegrmheciunber of
cells of MLN would be 5 x 105/ nil, and the suspensjon was sprinkled into a 6
wel | di sh RGRIUTERA TR E By OBFnF AL RSP ar o0 40 T4 50 aRBHFHRST, Forihper

wel | . As Stimul ?%r, spl.eni ¢ cells originated f rorr?nqn-t ea edeALg/g: nmouse
(5 x 106) "MHeF Fda BT 1% QP BPTLIESTSr '8 ThndBFtSgefle 1 0FRP7 0B CFU)

G o i R R AR S FEE R pRE S Per Ss
cul tured iy Ihe B 8380CE. fePn3¥e G oAb LG o #5 P LThe, Bbove 13
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



2 8 JU _ 200 untreated nouse neans a nouse to which no admi nistratiorf biJug 2004
t est substance nor inocul ation of bacteria was nmade. Respective MNs were
stained with the following three types of |abelled antibodies (all the

ant i bodi es were bought from Becton D cki nson PharM ngen Co. ) , and

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

conj ugat ed-anti CD3FmAb/ FI TC conj ugatedanti TCR a Q mAb/ PE conj ugat ed- ant i
CDAmAb/ bi oti n conjugated-anti CD8mAb (b) Cy conjugated-anti CD3 a mAb/ FI TC
conj ugat ednain o rRERE ( 3FWABIPE , cOhP Ugai @ldt arad neBedimAs! bitotha 7th day

conj ugated-anti CDBmAb (c) Cy conjugated-anti CD3 F mAb/ FITC

conj ugat ecareht } 4 TICREY 32 iy PRI diged Biomnt ¢orgBARLenth/ it orden the

conj ugat ed-anti CD8mAb Nanely, to a MN suspension adjusted to have 1.0 X
10S of cel¢sours MaN, mada by ¢f teglteVl tll antiobody cearewasvetdddS%f ol Tromed by

i ncubation at 4C for 45 mnutes. Then, washing with a 5 o FBS-contai ni ng
Hank' s buf¥esukies (AFoniHdLCRbeduc? tRBY®ck, 5 ,u 1 of SA RED613 (tradenane,
manuf actured by Invitrogen Co. ) was added thereto, i ncubati on was
conducted at 4C f62P4% finutes, and washing with a 5% FBS-cont ai ni ng Hank's
buffer sofutipn was conducted ThregogyMR&igiPelg) The surface anti gen f MN

was anal yzed WEEBF FITOW CyromET el LADHEL, ~ERLGS RO '3 TR ER by
Beckman Coul t e Q%Egkrat&BnObtal1a&R§n4 Ekgtgg :; fﬁfﬁtléiﬁpn .TFCDB_

cell s and com i F8rt F o\.ut.o o +-a—Fabl e
5. 14  olp 3lu MEdE Tabr female by Maleo, L@éﬂ%&&&%ﬂ%ﬁ&p
SD) Rat i 0 (’Fﬂ/A U T dR2 | AR L] S ES ik | AP -2£L1.9 | 37.321.9] 31.0%L.8

group29. 1*12 3b63%17128, 6t &7 Prdst gPoupsRy 04t 39 2+143 1738323 [18D. B:1FPoin
Tabl'e 2, it is found @Q@#rgp %positlygsﬁ gog{) Test group is about 2
at o h

times higher than th gr oup and e CD8-positive rate can
be increased by l@gg%ld%@m@%&@aicﬁdﬁa@eébyl‘tamdayg@ffaa‘_\gw SUsnhhagei
Murill and heat-treated cells of Enterococcus faecalls. Further, presence
or absencei®fizeiswvatnonopf. CD8 positive T-cells was studi ed using CD69
(Present on activated T, B and NK | ynphocytes) and CD122 (IL-2 receptor
S-chain) as indi cRtensTabINarel yo dstfgreheel abel ash anrttweedi ete(Hroapd (c)
surface antigen of cells was analyzed iri the same nmanner as above .

for both male and female. From the above results, it was

{3

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

j 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.émg/mouse
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The results are indicated in Table 3. Table 3 of total CD3+a aTCR+CIB3 JUL i
cel | sMLN (nmean t SD) CD69+CD122+Control group38.6t1.235.5t'1. 8Test
group42.2t1.243.8t1.4 From Table 3, it is suggested that the CD69- and
CD122-positive rates of Test group are higher than those of Control group
and that activation of CD8-positive T-cells can be accel erated by ingesting
an extract of a fruit body of Agaricus blazei Miurill and heat-treated cells
of Enterococcus faecalis. (2) Produced anount of cytokine In the sane
manner as abdesmsVbEisa diti€dnfrel t podlyp ens difren;2a8d, to Uop t200GyFesp , gr oup
were prepared, and Stinul ator was added thereto, followed by culturing in
the presenkBSof0 a2 584 /@0is%t) 372G fadiveng mespsctAvedy,cbypFerced single
culturing, supernatant of culture solution was collected, and the

product i onovd 1 Agrgkiisdy attilonPwith-a] gastricibubed drre eyeyyiday fer one

super nat ant was neasured by ELI SA net hod. The neasurenents of I1L-2, IL-12
and | FN- yweeke made by a neasurement kit bought from Endogen Inc., and the
measurenment of 1L-10 was made by a measurenent kit bought fromi AN ALYZA
TECHNE Co. The re3hfbs hfetehdrcAPRACYROFRBSS FebMm ERgegteflt insof ound t hat

in Test group, the production ampunts of |FN- % and |1L-12 which are hel per
T-1 abdominal cavity of each of mice so tha t

t the injected amoun
would be 2 x 10° CFU/mouse, and the survival rates of mice of
respective groups were inspected. During the test period, the

} mice were let to freely ingest water and feedstuff (tradename:
“Powder Feedstuff CE-2”, manufactured by CLEA JAPAN, INC.).

The results are shown in Fig.l. 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 proliferation 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, 5th 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



(Th-1) type cytokines are very high, and the production of |L-10 whiZh JUg 2004
hel per T-2 (Th-2) type cytokine is very |low. Further, production of

cyt oki ne-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, IFN
y and TNF- a which are Th-1 type cytoki nes 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

cytozoi ¢ baz3’€r,i a8shohras, Lisd erfien roienooytoege vds empagedphagesiandvdNK- cel | s
are activated, and these produce |L-12 and IFN- y, respectively. These

cyt oki nes rieasieed actlihgatre sbddisefirsl sipmngdm $pPeki%i ¢ CD8- positive T-cells,
resulting in elimnation of bacteria cells by CD8-positive T-cells having
cytotoxicity actiVaendgaof-@ncit éf JRYRDEBREAT FRpotsA 83y arel thergafepr 200e
Further, TNF-a produced by T-cells has a function of letting ghagocyt es
such as neaftephihe airferciUpndis RYPYRE +HS TRt PORSCEFPEIREinel v,

fromthe above results, it is believed that admi ni stering gn extract of
L Ui boteBRA SRR TS BRONRY MHSLARP HORHLITRAR BacEeRredqr Teo

Ent erococcus faecalis in .conbination, acgtivatjon .of .macrophages _and

NK- cel | s a¥ECER ¢ tRRG L Khh &by St Eeaﬁﬁo%meﬂaargﬂb%asﬁéf' I %%fa,%el BR y
are increa edf and as reesulrtl, éasc,gi%g%ién of Listeria

monocyt ogeReSt &§PRei 17 I RS podi TTve TerTR is accel erated and elimination of

D et by VIR P3O HOuRREE o s fod
an extract of a fruit body of Agaricus blazei 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 B -type
T—cells.

After quarantine/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 (20 2z g/mouse) was

12



it is possible to provide a conposition having excell ent 28 JUL 2004
i nfection- preventing effects by incorporating an extract of a fruit body of
Agaricus blazei Mirill , an extract of a culture of a mycelium of Agaricus
bl azei Murill, or a mxture thereof; and heat-treated cells of lactic acid
bacteria, as effective ingredients. Further, a food or drink capable of
preventing the infection with pathogenic m crobes can be obtai ned by

i ncorporating the infection-preventing conposition in thefood or drink.

Si nce t he girfeeGt ana- s erenhiing cbEposirbilogrofpt RBPr(@sénnlimoeat) ores s
derived fromfoods, its safety is high. By taking it, activation of

bi ophyl actgicremgchaspsot e hyy by ¢felcetimihas tratdnntwi Waa dses taticetebat ed and
i nfection-preventing effects agai nst pathogeni c m crobes can be expect ed.
17 2 a ancezevbriViky ifsrocdme meeki.s: THen Ad- distlegtita marprygtegeinng were
conposi tion, which conprises an extract of a fruit body of Agaricus bl azei
Murill amge»ctt:mbh.n@b aavdél weinfofaeapbed f urhad sagihatuthelaviecthedi || (
or a mxture thereof; and heat- treated cells of lactic acid bacteria, as
effective ammgnﬁdwelml@ bepl . 4l § ' riFRbincraer eberiinggtkohpesiingrpecket ding to
Caim1l, wherein the lactic acid bacteria is Enterococcus faecalis. 3. The
i nf ect i on-Yireewdime r‘l@ﬁ%rﬁﬁfsiﬁq ofnfe@ldorld’igﬁg“tt d“aGedi ni\l'E:1 oﬁeezdsw ein the
extract of a fruit bod Agari cus bl azej he extract_of a

cul ture of(tFadRd@maim éPW‘Aﬁé 1SeeS tEE A ~ Mr f“IaF‘u(fa&tutrﬁé”?ﬁ’%‘E'f‘emw'eof i's
contained in an amunt of 0 . 5to 99 . 5 mass o, and the heat-treated
cells of 1B i)c acid bacteria is contained in an anount of 99.5 to 0.5

masso. 4. A food or in i ch corrprl Ses the inf L oppreventi ng
conposi tion as détt %be ﬁtlém@%%n% AT TED & % e*food or dr| nk

accor di ng tO ie %ﬁ ry%_' (%ththe 'fBESS%éSElW egﬁ%b%gwg?g"}?ﬂié& a

cont ai ned port

. Af 3. A. Ah. Ah A5 -
B T} ik s RO f? Bl OpBrcrefenfeifecfelly (The npesriariay cav
caV] caV] Cal\gnﬁ:ﬁ\\fjrﬁﬂiéz.aa]vs:@ﬂé:A@s]&fv?ﬂ]&éi weaaTalomeadZssed! and

suspended in a 10% FBS—contéining RPMI-1640 culture solution
(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 solution so that the number of cells of MLN
would be 5 x 10°/ml, and the suspensiqn 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 KOGYO 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
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N~yt oj e [ VW] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] caV] caz] %APE&?%
a] ca] caV] ca] ca] ca] ca] ca] ca] c<a]caV]calcalNyg > r 26x>{
<| wr ngb] XV] ] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca]ca]calc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! @CPR$H;
-yl wnmhc”Yngb] XV] ]] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] caV] ca] ca] ca] ca] ca] caV]
ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV]ca
I ( Xoc8AHQ 520T{ upkf a\ Wrgb] XV] ] ca] ca] ca] ca] ca] caV] ca] ca] caV] ca] ca] ca] caV] ca]
ca\/j ca] ca\z@rc‘a:}@@‘gc@@]mw]smmr@]acmp@aw ta]warjlt dlc addajica rE¢2 0Bl 0 3
CTRUTET W " o###$$) $6$~yt o] e’ [ Vmgb] XV] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] caV]
ca] caV] ca] tast c%@h%@@%@%d\@éa}%@%b@}t@!{l ca }é@?@%ﬁ/}@a‘]’@a\}]\@@? calca
6$$BORR! &B&F&S& &&&N e ég ((J)))fF*rk*{ /1}xsnid_ZU cajcalca]calc
a] ca] ca] ca] caV] caRfeangesa}¥q] é‘%a"(ﬁ}%%]ﬁ:%\i] d’&]t@a\?P@aF@gg’FUaWc‘alj%%Q/j ca] ca
V] ca] caV] ca] ca] ca_//BOQRS000S1\ 1123D44T5GL6Y666737;
7089888839609 9% ke 1 \qd fdemddeasca<]aéd1 &hpcaptabedies) gaFeapesyes] ca) ca

] ca] ca] ca] ca] caJca] ca ca caV] caV] ca] ca] ca] caLca\g cal99:C ::::: LA, mz;
...... from Becton J.nson har l enCo. nd analysis of surface

<<<<5>H?R?{ ?2?0@X \ VKf
a] ca] caV] C%Eh?%%\ﬁﬁaﬁ%gﬁi &ﬁ?ﬁ%ﬁ%gﬁ?@g ﬁgl/fi!if 21; 21/{ g:} g:} g:VJ ca]calcalc

BB. BBBCDDDI EREYE" EEFGF6 G? GFGMGEEECEAWHHI KKL{ u f

caV] ca] ca] &%ﬂ Y cERA AT £SX) c%?’&é‘%/?%‘é?%a?ﬁ‘é é?gé\ﬂ%c#ﬁwc‘%caj]di%gaca%/]a]cgg\cqa]c

fmﬁl@]sgs% WIS 2 BB EUCOPIIERY S R WAREDE S 8P Pe a] ca] ca] ca] ca] ca]

]: ]{é‘%]: ]{é‘%]: %z%ﬁ?%%%&%@%mw T [Cf][ VOB 1] val G 1] gg{q}cgg}c 21,1{04 .
a c a] ca

o] cav] el Lo B R R R e e A Lo

] V] ca] ca] cyan/PE conjugated-anti CD69mAb/biotin conjugated-anti CDS8mAb
a] ca] ca] ca] ca] caV] ca] caV] ca] caV] ca] ca] ca] ca] ca] caV]ca] ca] caV]ca]caV]ca]ca]c

a] ca] ca] cajgpUh$at6@jugated—-anti CD3 ¢ mAb/FITC conngated anti TCRa B
JeQeZeeekf uf T f #qg, g3g<gghhAbeQ3bbbccdddAeJe{ vgl gb]Wgb\W]V]ca]ca]c

a] ca] ca] cahmin} eR\dotd ea\eeh]ared] CB}E?J}!AB}’D&]:C}.ﬁa:]dI@]mﬁ\ﬂe&&]ﬂaﬁﬂ capBmay] ca] ca
V] ca]caV]ca]caV]calca BVm K-1 10% ()-Y s10%& ()- 10% ()-
109" () - 109%&' () - LN3hOUR, (yofd Q¥ (Jushaddioi)ERljsted $b16&&e(} 0 sk 1TIOVR! ()-Y
&LO%&R' ()-3s10%&' ()- 109%& ()- 109& ()-Q KL<10%&' ()- 10% u& ()-
& 10% u&' (9£ YcelDSo o MIN, 3I0%&H )la®alled&nDibkih01() 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 41l of SA-RED613 (tradename, manufactured by Invitrogen
Co.) was added thereto, incubation was conducted at 4°C 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”,
manufactured 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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f H*3 10% u& ()-3Y10% u& ()- [y#10%u& ()-3!10% u& ()-3@ 10% u& () -
& 10% u& ()-1 10% u& ()- H)gi K- 110% u& ()- 3F0: 10% u& ()-F 28 JUL 2004
:110% u& ()-3,,9!10% u& ()- L*10% u& ()-39!10% u& ()-G 10% u& ()- > r
i UK 110% u& ()-310-ul0-ul0-uL3="10% u& ()-F9 ! 10% u& ()-
710% u&' () - Y5s10% u& () - Y310% u& () -
6xf H* @10% u& ()-310% u& ()-3M 10% u& ()-3
& 10% u& () -, T10% u& ()-3@10% u& ()- "& 10%u& ()->{ fG @10% u& ()-F
igép@;y?;()-fS@SHH%IEQZ)-FSlO@éu&T()-FIN110@6U&T()- x$10%u& ()-F

B U& -
<QdE* @10% u& () 910% u& () -1 #! odosaked) CPAF 1B TR 381l @ osjug’ ()- Y *s! 10
% u&' ()-fl(10% u& () - >@\BCPbCABLEY(m@an0%a8D) ) - ' | 10R@'10) -(BYdI@® () -' 10%@& (
) - CD4'CD8” (A) |CD4°CD8* (B)
Control group 29.1+1.3 26.4+£1.2 0.9+0.3
Test group 20.4x£1.2 43.7+£1.2 2.1+0.3

From Table 2, it is found that the CD8-positive rate

of Test group is about 2 times higher than that of Control group
and that the CD8-positive rate can be increased by ingesting
an extract of a fruit body 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 B —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”" cbiz22*
! Control group 38.6+1.2 35.5%1.8
Test group 42.2+1.2 43.8+1.4

From Table 3, it is suggested that the CD69- and
CD122-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
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OL! 10%08 () - .- 109%0% () - . OORSTc bC@10% u& f $109%g& () - .

"1 109%9& (g’}}é%j&@g}’g )‘?t‘ié%j&“?)%nl PEPAPES ADRDY C0.<at 37C for

|1 " dEDCE@B}Q%,u&' | ( | 10%9& ()- y&10%& ()-1:110%g& ()-ty 10%& ()- &10%& ()-3

1099&’ () - W OF##$SIEDC@S10% u&' 9 ! 109g& () - 7M 10%g& () -5T10%& () -

10050, YO BIE QLIS O3S BL8) S R o
solution was collected, and the production of cytokines (IL-2,
IL-10, IL-12 and IFN-v) inthesupernatantwasmeasuradbyELISA
method. The measurements of IL-2, IL-12 and IFN~-y 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-y 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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Control group.

As described above, according to the present invention,
it is possible to provide a composition having excellent
infection-preventing effects by incorporating 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, as effective
ingredients. Further, a food or drink capable of preventing
the infection with pathogenic microbes can be obtained by
incorporating the infection-preventing composition in the food
or drink.

Since the infection-preventing composition of the
present invention is derived from foods, its safety is high.
By taking it, activation of biophylactic mechanism mainly with
cellular immunity can be accelerated and infection-preventing

effects against pathogenic microbes can be expected.
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) infection-preventing composition is contained in an amount of

0.01 to 10 g per portion.
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