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pr esent inven&&&g relates to the devel opnent and preparation of y[err]T |
cell activity enhancers and therefore i munopotentiators containing an ‘
extract of Lentinus edodes nycelium The present invention also relates to t-
the devel opnent 10 and preparation of foods, drinks and feeds containing an |
extract of Lentinus edodes nyceliumand having a y[err] T cell !
ach i\ v cing effect and ther SREEFLEATRAMopot enti ating effect. The
prﬁﬁ@mmﬂwﬂﬁgﬁmion also relates to the devel opnent 15 and preparation of
an ts, tMeF Ptk i EMMENOAGT BRET Y ENHANGERS HONTARENGNs and

t her ap8#¥c agents agai BXTRAGTAION AENTINGG EPODES MYCHELAWMext ract of

Lenti nus edodes nycelium 20 PRI OR ART Peripheral T cells in animl blood

are mainly ifli nt roups based on the type of their cel
surface ant&é&ﬁiL#gf ' 3&89é%§§gﬁlce|| receptors (TCR). |I. 25 One type is
an a[err]lT cell bearing TCR.a.and (3 chains.on their cell surfaces, and the
orhot 1 s3a yler ] THEGPEeRERt AGVPas Lo Rang 18t EhatHe the; BpVeIORORAE o
cyt ot oxi c Ki r J t a f e o %in
nor mal periﬁ%%ﬁ%ﬁ%%ﬁﬁé} QﬁgﬁgaicéilJEkF¥g%59a% %%%%ﬂ%i%ﬁéiE@%gg%%%%unans,
and the chaliaghaidptdit oft i SorAlAMd Grliestlcl brODhantOlatat | T
cells. In humans, "y[err] T cells are present in the intestinal tract, skin
and periphepglcdilieaf or the like and elicit a 5 local immnity. So far
y[err]T cells have been reported to have functions such as cytotoxicity
agai nst cancer celrhe, paiedeprtotiaten'teodChl kbt Yedg@eBStobanbedeak10bmentus

infections, etc. 10 Phylaxis activity of y[err]T cells Some y[err]T cells
in the 5@l eamdamteqidrart imrmgats fuoddycelrinks and feeds containing an

extract of Lentinus edodes mycelium and having a ydT cell
activity-enhancing effect and therefore an
immunopotentiating effect.
The present invention also relates to the development
15 and preparation of antitumor agents, therapeutic agents
against bacterial infections and therapeutic agents against
viral infections containing an extract of Lentinus edodes

mycelium.

20 PRIOR ART

Characteristics of ydT cells
Peripheral T cells in animal blood are mainly |

classified into two groups based on the type of their cell
surface antigens referred to as T cell receptors (TCR).

25 One type is an offT cell bearing TCR o and  chains on their
cell surfaces, and the other is a ydT cell bearing TCR y and ;5
d chains. v8T cells are cytotoxic killer cells present at a
level of only a few to about 10% in normal peripheral blood
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cyt oki nes such as IL-4 or IFN-a in response to infection. It has been shown |
under experinmental conditions that whén these cells are |acking, redijsthig®
to bacterial infections 15 is reduced. For exanple, there is one report y
whi ch describes that resistance to Mycobacterium tubercul osis infection [
decreased in mce treated with a y8-type TCR antibody to transiently

inhibit functions of y[err]T cells ox mce deficient in the TCR 'y gene |
(Ladel C. et al., Eur. J. 20 Immunol.) 1995, 25:2877-2881). Another report
descri bes t laad \ymphjo dc dlilss ugp deahughanisng ankde ther Ichagagge rdfs tilwlseofi on

wi th Listeria nonocytogenes (Hiromatsu K et al., J. Exp. Med., 1992, '
175: 49- 56) . Whiede aien@iudde Siggdact: aom [thoseTofe B geatsan i nport ant

role in protecting against 25 bacterial infections. It has also been .
reported that Chl‘gﬁl upapsti 198 ¢el4s are rﬂliﬁﬂ%tn Jimdikééslft‘?fé?’g*fb@\kh of _
ylerr] T ceIIs |n the liver and spl een Invest ,!

aki S. al J.
1998, - 2 tracth skinoges qulﬁ&effé &’11?)0 I SFd t{nﬁatll!f&cém &3«?1 |
mar ked| ncreases duri infection in
AR e %@dqfffﬁ o THE %Pl TS e, Fapdtfed] o
| munol . Re 1 79-9 ef ndi.ngs _s t 5th rrT \
cells act noO avéan%gmgr?lbacst M4 a.s S’toltglr}f : ug%%% Vs ﬁ% g'tl Lns

Cytotoxicit rs iS, n [ enr. cells are a
class of T )éuﬁ ? [et‘?:rtfi']rv-eg c%g'Jt laﬁ%?%“%%eg |tf:égllla§' toérgrer#-r%g and killing |
aut ol ogous GFRItiGHld Setdit show no cytotoxicity to autol ogous normal

| ynphocyt es (such as a(3T cells). In this respect, in cancer therapy which |
enpl oys activated ybT cells there is very little danger of side effects. In .
contrast to Y8T ceIIs a(3T 15 ceIIs are known to kill autologo.us

| eukocyi@s IpPaivles et 08 apeBIscel |'s, and thus in cancer therapy

whi ch enpl oys acti vat ed a[err]T ceIIs there is a |ikelihood that serious |
side effects will SomeurdT leellewinfthdispleamcerd tdishrapyondand Enpdoys
activated y[err]T cells is desirable. 20 ~ Moreover, y[err] T cells have ]
simi |l ar chacadoddingsi s31cho asK Ideld ©1s JEW -gs imhaiespoEGen dor dstfieicdtian .
cytotoxicity against cancer cells. y[err]T cells are present in perlpheral |
bi ood of chiftd Heemh GOWDO BRRST @e@e&w@%aflhcg@@lt?w dhgde nthat -

the increase.in the curre e of cancer with 25 a relate
decrease i ntﬂeeﬁﬂr] 13& 1BEe | gphéleél Sﬁlaé‘&? %ﬁc(?l?ér’rais tg‘éW

the ke yierrlhegld s aie foundial 1 euels 35 0251535 %The ow
i nci dente oftt FRSISE% t ede ARy suggests at Tt

describes that resistance to Mycobacterium tuberculosis

infection decreased in mice treated with a yd-type TCR
antibody to transiently inhibit functions of y0T cells or
mice deficient in the TCR y gene (Ladel C. et al., Eur. J.

20 Immunol., 1995, 25:2877-2881). Another report describes
that y0T cells appear during the early stage of infection
with Listeria monocytogenes (Hiromatsu K. et al., J. Exp.
Med., 1992, 175:49-56). These findings suggest that yoT
cells play an important role in protecting against

25 bacterial infections.

It has also been reported that chronic hepatitis B

virus infection induces the growth of y0T cells in the
liver and spleen (Ozaki S. et al., J. Med. Invest., 1998,
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12 JUN 2003 presence of peripheral y[err]T cells may contribute greatly to
‘the inhibition of cancer. Lentinus edbdes (Shiitake) is a common edSPUmqgmg
mushroom found in both Japan and China, and has been cultivated in Japan
for around 300 years. The part of the mushroom used as food econsists of g
t he reproductive body, also referred to as the fruiting body of fungi, '
whi ch produces spores for reproduction, while the vegetative body 10

i ncl udes hyphae whi ch produce nycelia extending into a growi ng area such
soi | or | og44:Rapti2dds ;edodeshiads viagwd nieeviralsi marietidyhanersasesef f ect
against a variety of diseases and synptons, but it is only relatively
recent|y th&uring ther eagdivogitegle off dnfectinas ibewWiT «talklidigBicianti ous
effects of extract of Lentinus edodes nyceliumare reported, these include
t he i nhi bi t MéfeofSo FEBHETES ¥itth nreEmads gdceokelghdRMivet ahd.the growt h
of transplanted tunor. cells and increased survival of animals in

car ci nogeneMBeder Bednt-s 199 ratt992d %9add )i c&Pere EdfdhBIst SHEIestancer

Letter 7: 985: Y..Suzukj et al., Journal of the J n, Soci ety of
Col oprz)c ol %657, xg'-?ﬁ%%f'ﬁg@%, DRt 9ulvy PR RAF e LAt it c?’cﬁonr%d% et al.,
| mmunophar ng Hi bino et al., | mmnopharmacol ogy,

| ogy, .24:57,. 1992:. Y.
28: 77, 1994?S§Pc%%;v ﬁﬁghé€%9£§¥§ﬁfrbody production and inhibitory effects
agai nst i munol ogi cal hepatocyte damage caused by ADCC (anti body dependent
cell -medi ated cytotoxicity) (Y. Mzoguchi et al., Journal of

Hepat o- Bi || gt RARAEAY QeSUMYee P 1201 A08 danges ce1ds 12 JUN 2003 These
findings havé acted as™a catfalyst for concentrated research into the

phar macol ogi cal effrcdsipd drr£dRMEsS Ff Pl RAodaS idagdi gk cal
and pharmaceutical field. As a result, researchers have 5 di scovered that
sone of1¢ he sperdffiildagntys tefrgetihnignandettddas ngaaukbeluvgedsi eahkert ceatn@ent of
cancer or other diseases by restoring i mune function in humans, and

further thabutushow no cytotoxicity to autologous normal lymphocytes

(such as offT cells). In this respect, in cancer therapy
which employs activated y0T cells there is very little
danger of side effects. In contrast to ydT cells, ofiT

15 cells are known to kill autologous leukocytes rather than
autologous cancer cells, and thus in cancer therapy which
employs activated offT cells there is a likelihood that
serious side effects will occur. In view of this, cancer
therapy which employs activated ydT cells is desirable.

20 ' Moreover, yO0T cells have similar characteristics to
NK cells such as their MHC-nonrestricted cytotoxicity
against cancer cells. YdT cells are present in peripheral
blood of children at about 10% but decrease with age. This
suggests that the increase in the occurrence of cancer with

25 age may be related to a decrease in y0T cells. In
peripheral blood of chicken, sheep, cow or the like, YyOT
cells are found at levels as high as 15-50%. The low
incidence of tumors in these animals suggests that the
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constituents may also inhibit the onset of cancer. In acconplishing the
present invention the inventors 10 have ainmed to further elucidate] 0
phar macol ogi cal effects of an extract of Lentinus edodes mycelium éAW‘%?éo
to search for new applications of the extract in the formof drugs, foods,
drinks, feeds, etc. One object of the present invention is to devel op and
15 provide a y[err]T cell activity enhancer and therefore an
i mmunopotentiator such as an antitunor agent, therapeutic agent agai nst
bacteri al i presenges ofndertiohgradt V3T agehls ayay nsentritite rdmeeatlnsto
containing an extract of Lentinus edodes nycelium 20 Another object of the
present invéhei dahibitdons@fa capBercel | activity enhancer containing an
extract of Lentinus edodes nycellun1or an |nnunopotent|ator cont ai ni ng an
extract of ESAEIRGRLE 5 akd-81G X £S5 n a subject. 25 As a
result of |nten5|ve studles ai_med at  sol ving the above problens t he
present invention ﬁ8§1B@§ne§896ﬁpK$ hdd ke% is g ¢omURP2BB3PLA the basis of
S

the finding that t, of dad | hi bi t ffect
of 1 ermar kbl BHAR Y e o (R8P STy Epi el Fod “KekoPlfaly, e

t el d S d d T8 t
g:lﬁz(ralgerIsn\z;ng‘&b:heflga?rg'%?% Pt araudR; BeKeaEt vt Fhrbrtigen ans
ther apet | ¢ RGROLHp gasasb%to%r 2l ngls\e' S Bl LRECEHE008.8090al B (he

entl nus edode

extract of s nmycel1um resent 1 nventiron also prdvides

met hods devghaped ek rh@g e ald %%et¥¥%&¢1B %ﬁ&abf'%hﬁgﬁ'oﬁﬁléﬂd vira
i nfections using the extract of Lentinus edodes nmycelium y[err]T cel

activity enbaeeeice sOlspoFEFFRRO repriodieits off, Wha 1Rr @BenleigBtaftiven vy be in
the formof a pharmaceutical conposition containing the extract of 15

Lent i nuso edaded udese hiyphaanadrhdedh pialduyea mpaliac ewtiendlihy aatepwabl e
carrier. y[err]T cell activity enhancers or imunopotentiators of the
present i nvembwimgnereae sacin rsiodtleoed liogst.he form of injection or oral,
nmucosal , gastrointestinal or 20 percutaneous fornulation. yST cell activity
enhancers or i mubepstiansi gdedesohas long been believed to have some

U:D""
C(‘D—'-(/)c

effect against a variety of diseases and symptoms, but it
is only relatively recently that any pharmacological effect
15 has been elucidated. Various effects of extract of
Lentinus edodes mycelium are reported, these include the
inhibition of oncogenesis in the large bowel and liver and
the growth of transplanted tumor cells and increased
survival of animals in carcinogenesis experiments in rats
20 and mice (N. Sugano et al., Cancer Letter, 27:1, 1985; Y.
Suzuki et al., Journal of the Japan Society of
Coloproctology, 43:178, 1990, etc.); mitogenic activity (T.
Tabata et al., Immunopharmacology, 24:57, 1992; Y. Hibino
et al., Immunopharmacology, 28:77, 1994, etc.): enhanced
25 antibody production and inhibitory effects against
immunological hepatocyte damage caused by ADCC (antibody-
dependent cell-mediated cytotoxicity) (Y. Mizoguchi et al.,
Journal of Hepato-Biliary-Pancreatic Study, 15:127, 1987}.
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the preésent invention may also be in the formof a food, drink or feeﬂmyég
‘BRI EF DESCRI PTI ON OF THE DRAW NGS. FI G 1 shows that the proportion ok 3
cells in peripheral blood increases follow ng adm nistration of the extract
of Lentinus edodes myceliumof the present - 6 12 JUN 2003 i invention.
FIG 2 shows the results of flow cytonetric analysis of y8T cells before
and after adm nistration of the extract of Lentinus edodes nycelium 5 FIG
3 shows that the proportion of a(3T cells in peripheral blood decreases

fol | owm ng adm ni stTheiseorfigfdinys daveacicteld benti rasadysdesomycel i um of the
present invention. 10 'T' T-'~" MOST PREFERRED EMBODTMEN 1'S OF THE

| NVENTI ON Arcanaerdatated (regeangh ddddeshey pblanmacedegifced efifgctisngtt he
activity of ~yBT cells according to the present invention refers to an
extract obt aiNEReBRenE i AfHid He@Iaies dg Bheemedigadwants om Lenti nus
edodes cultured 15 on a solid medium or a solid nediumitself containing

Lenti nus edd®EEMAR&ITEEh fiRl Gy edth G BEUt-ereBFRTSREESz PRV An ext ract

of Lenti pus edodes el.ium used herein is preferably obtained by, but not

! ted bo” FHERTa A DRl the dene S B o S hant 1ngs: Eeties og

on a solid nedi ym based .on hagasse ,(sugar cane residue)..and .defatted.rjce
ar ow iy o 1 et AT R AR o Ao, R e SaPEn oY

bran to growTycelia, an ontai i

o g v | .
through a 17 Gee MR iy el (R0 A B ABPEED
wat er and ong it féh N 2YP S B SGIRh it QRL NS BYE Anegase or

gl ucosi dase while maintaining said solid mediumat a tenperature of 30-55C,
and said solid mediti@dconyu¥Gd thel prebdndUhnt@83 18nd o Rdehiolrae

presence of said enzynme so that at |east 70~ by wei ght of bagasse fiber is
abl e tolpashdvy @Gigled® to further elucidate pharmacological effects of
an extract of Lentinus edodes mycelium, and also to search
for new applications of the extract in the form of drugs,
foods, drinks, feeds, etc.
One object of the present invention is to develop and
15 provide a yO0T cell activity enhancer and therefore an
immunopotentiator such as an antitumor agent, therapeutic
agent against bacterial infections and therapeutic agent
against viral infections containing an extract of Lentinus
edodes mycelium.
20 Another object of the present invention is to use a
vOT cell activity enhancer containing an extract of
Lentinus edodes mycelium or an immunopotentiator containing
an extract of Lentinus edodes mycelium to treat a tumor in
a subject.
25
DISCLOSURE OF THE INVENTION
As a result of intensive studies aimed at solving the

above problems, the present invention has been accomplished
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12-nmesh sieve. Then, the tenperature is raised to 95C to ensure

‘inactivation of the enzynme and sterilization, and 5 the resulting 17 JUN 7003 |
suspension is filtered to give an extract of Lentinus edodes nycelium The |
-extract of Lentinus edodes mycelium as prepared above nay be directly used
in ~yBT cell activity enhancers of the present invention, but conveniently
concentrated and freeze-dried into powder to 10 be stored and used in
various forms. The freeze-dried product is a brown powder with hygroscopic
char act eri sencshgndalsds @fpddel fdndiagt dhatdaondextrIne eft baptinfslentinus
edodes nyceliumwas tested for its in vivo y8T cell activity-enhancing !
effect by tBEogSsSnEWEEd 1y8s exhddd tisn anhefdratpPésrempskabindenhanringpe
seen fromthese exanples that it has a remarkable in vivo ~yBT cell !
acti vi t y- enhBfc PR§ ¥ty of ¥§¥ﬂc%%1$-activity enhancers of the present

i nvention are effectiva_for tre tin% and/ or 8reventin$ tunmor induced 20 by
tumor cells to whiPEROFHINELNI s tAPePEGFERExLIRVERETOR PAS REEY| EGVRARBRALer S

of the esent. i nventi an e qt racterjzed in that the nhance the

acti vi tyP of RPSTPRENEesn 0T 1T bh, AT thul ¥ enhenres BN GGG or cel Is
under the a&hh%go b tbd§ 138G LALE0 Y § L %%ltl'%umE?tg EnEQa”rz?thXb”S& di rect
action on specific tunor cells. nsequenﬁly, ufigr "cél P§ t6°pePtrealed

with y8T cel i\ h r f e e i LO : o] nly
Tl ghant ¢ GRo Bel PEtEY SRR A e vl AT ThebBY B 2B LREOYHAT X
2003 not | i @ikted 0 oFPeenfiigulsU@odes! nscehAyaddi tion, yST cell activity
enhancers containing the extract of Lenfinus edodes myceliumand optionally
a pharmaceuti cal | yhacpepkableiggehit@bnCalsbepysfdaes mEenbasNaevebebbas

t herapeutic and prophylactic conpositions. y8T cell activity enhancers of |
t he present fioivemiiatinganudiosq bactesdads inffec@pedsi anandieaipr ophyl actic
conpositions for bacterial or viral infections. y8T cell activity enhancers
of the presédntfeiciveonts wsimoe thet exdedctto ofOLenttdnue efedest myceyiom.y8T
cells and thereby to renpve infecting bacteria or viruses fromthe patient
rather than to di 1&&t¢elhcachiviipeerihaneers @y dmungnatsetisansedial or
viral diseases that can be treated wth yST cell activity enhancers of the
present inveRe BFSSEOtUdEVERIAOPSMGYs Pl dbe fREM Qfe@not linmited to,

AR N TR QU CAe R L

15 Lentinus edodes mycelium and optionally a pharmaceutically

!

acceptable carrier.
yOT cell activity enhancers or immunopotentiators of
the present invention may be administered in the form of
injection or oral, mucosal, gastrointestinal or
20 percutaneous formulation.
YOT cell activity enhancers or immunopotentiators of
the present invention may also be in the form of a food,

drink or feed.

25 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows that the proportion of ydT cells in
peripheral blood increases following administration of the
extract of Lentinus edodes mycelium of the present
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vaccinia virus and the like. yST cell activity enhancers of the present
~invention 20 in the formof a therapeutic and/or prophylactic conpoi&thﬁ?
are adm ni stered nost preferably via the oral route, but may also b J 003
.admi ni stered via intravenous, intraperitoneal, subcutaneous, intranuscul ar,
nasal , percutaneous or other route. Dosage forns suitable for 25 oral

adm nistration include, but are not limted to, tablets, capsul es, powders)
granul es, solutions, syrups, etc. Dosage forms suitable for nasal or

per cut aneougsnedntmbatrati on i nclude, but not limted to, cataplasns, - 9
12 JUN 2003 patches, etc. Pharmaceutically acceptable carriers include) but
are not |inmited tPIGsultshbeseklne presudts bohdBley eyeometpiatanalysis

| ubricants, flavoring agents, colorants, 5 solubilizers, suspending agents,
coati ng ageafsydt ceicld ihefduamand miter adnirsdraddon iddalthe feegmebl e
carriers that can be optionally m xed in y8T cell activity-enhancing

f or nul at i onefolentidngsesdadesnBPERLILAHM: ncl ude, but are not 10 linited to

exci pients such as | actose, dextrose, starch, crystalline cellulose;
bi nders Such as sF&feh3 §BPHFiE?aﬁefh?lpE%P?ﬁF%%%,ogo? @i% %@r?%lidone;

di sintegrators such as_starch, calcium_atboxyne l

car boxynmet hPPTdPRPLA: P§8P9c§ﬁ9§e§ﬁgﬁ £8§58V5¥gs%gé%gﬁég?ggggPi85 gagnts 15

such as sucrose, talc, _gelatin; I i Qus [ s, flavoring

agents, coISFiﬁFg& S%rPgﬁéﬁpgf ggﬁ&%%lh¥§§%¥g@t§giFpéegg%ggﬁgpending

agents, absoag B%g%%pts or the like known in the art depending on the

pur pose. For MUS8-as i'nj ections, various diluents 20 comonly used in this

field of art such as water or ethyl alcohol can be used. The dose of y8T

cell activity enhancers of the present invention is determ ned by

physi cigfs ol M PREFERRED EMBeDIMENTSe OEh THENANVENGTONON of the

subject, the 25 route of adm nistration and other factors. The dose is not
An extract of Lentinus edodes mycelium used for

enhancing the activity of ¥ydT cells according to the
present invention refers to an extract obtained by crushing
and decomposing mycelia grown from Lentinus edodes cultured
15 on a solid medium, or a solid medium itself containing
Lentinus edodes mycelia in the presence of water and an
enzyme.
An extract of Lentinus edodes mycelium used herein is
preferably obtained by, but not limited to, the following
20 process. Lentinus edodes spawn is inoculated on a solid
medium based on bagasse (sugar cane residue) and defatted
rice bran to grow mycelia, and then the solid medium
containing the grown mycelia is delignified so that 30% by
weight or less is able to pass through a 12-mesh sieve. To
25 this delignified solid medium are added water and one or
more enzymes selected from cellulase, protease or
glucosidase while maintaining said solid medium at a
temperature of 30-55°C, and said solid medium is crushed
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strictly limted because the extract of Lentinus edodes nycelium con&?m%h l
in ~yBT cell activity enhancers of the present invention is highly s ) I
and has been - 10 12 JUN Z003 5 10 15 20 traditionally ingested as a
conponent of food. For exanple, the extract of Lentinus edodes myceliumis
normal Iy adm ni stered preferably at a dose of 100 ng - 10000 ng several
tinmes (about 2-3 tines) daily (a total of 200 ng 30000 ng daily), nore
preferably 500 ng - 5000 ng three tines daily (a total of 1500 ng - 15000
ng daily), rst guoafret aibl ywhiE)@auencel T saj d lenegmniel @S tthaitl wt( ddasital of
3000 ng - 4500 ng daily). It may be adm ni stered in conbination wth other |
antitunor agéd y Y&ELghd lofadtagadse dfifencdrss abflet ke passerthriomgdnta on can

be provided in a dosage formal so suitable for adoptive i munot herapy for i
treating tur@-mesdopiene i mithest hehepytempfegiagure dst ypd seld diot 95CQnbo
therapy intended to kill tunor cells by transferring into a subject
sensitized @dsuxe rgraallivatiamiafcyihes enzymeh @andasd egti lillza tjoasegnd
invention, y8T cells are initially isolated from peripheral bl ood of the
subj ect , > andhen&abl tEingd sSUAPPTESArs iy £idderesdk &@ 93 Ve o eBETackb Picel |
activity enhancer of tqr;%e%;esent jnvention, and then the activated y8T

cel s are r &gy a5 lem. adhe exIhact ofndentdinus ehodss ’
bj ect b t d by th ti f th tivated T.cells. T [

cott vy onAN e, brhanit HRaGl ait, b AR el d s ket ¢ BT o'

L i d ; ] i f i . i

Lont s o el suia el AN IRSH et gnery |

of Lentinus 24RAes JHGS) idﬁﬁﬂ}ﬁﬁt@@rm%e%l-ld%i%ﬁcﬁﬂtt%bb%wﬁ%&r g:g{j e

cell activity enhancers of the present invention can also bé provi n

the formof ya faRshe iR -inlhariokd Hd¥me003 ey Be@fzel-aed dancl ude
powders, granules, pastes, jellies, etc. Ganules desirably are

suppl ement eghrduttS UGArS v Fowd aSeH hyaaddstopirelchihdgict et ics |
activity enhancers of the present invention can also be provided in 5 the
form of a drmntk hakhese@danddamrtagtienlksdmdore suppl enented with vitam ns,

m nerals such as cal cium al cohols) deodorants such as pol yphenols in
addition to the elheaextagrcteofi edtddvdesdages| nygelinmswasosgsted dri nks

i nclude the cat ejgpc{i_es of spgcifi c_health foods, nedical 10 foods or the

li ke. ~yBT &1 idA 9 vehaRcerdlofCthEL pY e NCIRE R BPCE PY aF B Dbe
provided in the formof a feed or feed additive. y8T cell acgtivit

enhancef% of"% dprde?sgé’rﬂ&i%é?ﬂ B GRS E5s &8 'aaf‘g‘e(}to?’ e(lj’e)e/l(f(ﬁeﬂ ve |
for donmesticg._animals to 15 treat .and/.qQr .prevent tUupokr .0CGUrrj.Ng i R,donmestic !
ani mal s or ffgqn} er%esaenae/xoaf“p&reesvécﬁiaqbalc g%lsala or mATK :ft’lbll%mgl glct\)ilgg)s Ylngl

donmestic anig@lis.4 AR l{an({)ite&r%.of t herapeutic agents such as

antibiotics currently used can t her eby reducing farm ng costs.

Anot her advant ageyps ¢8BL 28tiVErPeshshsenrs NeF WHeE psddeieinwdnefddial s is
suspended due to the adm nistration of antibiotics can be shortened. In

vi vo y8T celdreacififiddtyiventancivrgaffiertaniyort @xted@nting tumor induced

20 by tumor cells to which y0T cells are cytotoxic. ydT cell
activity enhancers of the present invention are
characterized in that they enhance the activity of yoT
cells and thereby lead to the destruction of tumor cells
under the action of the activated ydT cells, rather than

25 having a direct action on specific tumor cells.
Consequently, tumor cells to be treated with ydT cell
activity enhancers of the present invention may be not only
malignant tumor cells but also benign tumor cells, and are
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in human subjects received 3.6 g of 25 bul k powder daily the proportion of
“adm ni stration of was determ ned by as follows. Human subjects initi Ihm
the extract of Lentinus edodes nyceliumfor 7 days (a total of 25.213). 2003
-Then, y8T cells in peripheral blood after the extract of Lentinus edodes
nyceliumflow cytonetry as conpared with the - 12 12 JUN 2003 proportion
before adm nistration. The foll ow ng exanples, which further illustrate the
present invention, should not be taken as Iimting the the scope of the

invention thetetidmitad aés spidas duthor Wedills.catinoagasdiohe yRdecdyit hose
skilled in the art and such changes and nodifications are also included in
t he scope ofadtieriiye saniancarentdomtaihld nox alpel extraltendr Lehitanuef an
extract of Lentinus edodes A solid nmediumconsisting of 90 parts by wei ght
of bagasse &ibdeG pegrced il \amidgluptdionaildy lar phavasceoiied Myt h an
appropriate anount of pure water, and then inoculated 15 with Lentinus
edodes spawacaedtablevshrnniegt aam be aseidndmbaher fatrmcofit bolthed t enper at ure
and hum dity to grow nycelia. After nycelia spread over the solid nmedi um

t he baga8se Wherapmad ige|anghpropdiyd@atigt coaposy tienght or | ess nay pass

t hrough a 12-nmesh sieve. To 1.0 kg of this 20 delignified medi umwere added
3.5 L of pure wat ¥°T FRLD achivitppnhancers| 9| e REAID e iRy t he

solid nmedium at 40C if prepare a_nmedi umcontaini ng m xture. Then, the

medi um cont 3% g 5A REU IS SR ScitheFeRedF 5y 2R/ QT RECRNY}aEG 1Gear punp,

duri whi ch, th l.i d ' 2 hed _and d _und h f
Chour 200, s S TR BT o A R0 ol e BT
through a 1%‘&1:"}]?13}% %‘ﬁ%anﬂle%é*f‘o‘%‘_ LE%C PVeeHENd nPetioh YRS Ghiahad 2%

ground while t nperature o
10 enhance the activity of y0T cells and thereby to remove

infecting bacteria or viruses from the patient rather than
to directly act on specific bacteria or viruses. Bacterial
or viral diseases that can be treated with y8T cell
activity enhancers of the present invention include such
15 diseases as , but are not limited to, those caused by
Mycobacterium spp. Listeria monocytogenes, hepatitis
viruses (types A, B and C)}, human immunodeficiency virus,
vaccinia virus and the like.
¥yOT cell activity enhancers of the present invention
20 in the form of a therapeutic and/or prophylactic
composition are administered most preferably via the oral
route, but may also be administered via intravenous,
intraperitoneal, subcutaneous, intramuscular, nasal,
percutaneous or other route. Dosage forms suitable for
25 oral administration include, but are not limited to,
tablets, capsules, powders, granules, solutions, syrups,
etc. Dosage forms suitable for nasal or percutaneous
administration include, but not limited to, cataplasms,

-9 -
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12 JUN Z003 said m xture was gradually increased. Then, the

medi unctont ai ning m xture was further heated to 90C and allowed to 47 bk 2803r
30 mnutes. This heating to 90C ensured inactivation of the enzynme and
sterilization. The 5 resulting nmediumcontaining mxture was filtered

t hrough a 60-nmesh filter cloth to give an extract of Lentinus edodes

mycel i um sol uti on, which was concentrated and then freezedried into an
extract of Lentinus edodes nycelium bul k powder. 10 The extract of Lentinus
edodes nycelgatshass pregxar ed above contai ned 25.30 (w w) car bohydrat es
determ ned by the phenol -sul furic acid nethod, 19.7 (ww) proteins

det erm ned by t he Himmmaaocerithie 1dyd a2dep tat/ls) daoiniphrendineldeesr mutecdsy t he
Folin-Denis nmethod using gallic acid as 15 standard. The extract of

Lenti nus edodes Imycietedintd urgunigralviontexaip ientoy udeinfders .22~ crude ash and
about 20~ soluble nitrogen-free materials other than carbohydrates. The
extract of Idminisgraiers. Mwdaricantad Hlavaing agsodisi grelodands f ol | ows:
Xyl 15.2, Ara 8.2, Man 8.4, Gl 20 39.4, Gal 5.4, GcN 12.0, G uUA 11.3.
Exanpl e 2: 15PMBHLIZATTel $UIRENAANK A9 THEC i GRPL i 2 I kish © Tos&lrenck ket
Lenti nus edqdes nycel ium Three human subjects (subjects A-C) received

oral ly 25 3./81QJHalP of® iR ext ract of Lentinus edodes nycelium bul k powder

R
f he h - | ' f I'l's i
e SO AR O 2 T

peri pher al admni'strat on-was ned by fl ow

cytonetry asfc?x‘hﬁm?é@ijoﬂ\ért& theke fgmﬁe g.r}n}é}lt&%ﬂ ragf%lgi_aeg,' gﬁ% fz‘aéée% & ed

before adm nistration. The results are shown 1 n n all of

the threg subiPGiea theREoPAdd O dn W GRldosd N RerRIe alstRad

i ncreased by an average of 40~ or nore after admnistration of the extract
of Lentinus @danes Timwe| ¢ dto £OMMBRIbM tdudiefay eswdran) sfdiattian. 10 15
Tabl e 1: Increase of the proportion of y8T cells in peripheral blood after
adm ni st r at inentHiubj @l 1wl Ged] qud 1B iSihjmatrdd ideare ; SHM dinteygeaae ris? 4ih
146. 1y 150. 00 140. 187.97 Peripheral blood collected fromthe sane subject
bef ore and & estanrh ni cakeiuno rearo e dy fagl latnse . megadrox ymiedrh A8 T
cells. As a result, the extract of Lentinus edodes nycelium showed no

proliferatiataRilvilybDicHt (B a9 takt Gtearatefy IR Prsh A of
a( 3T cells decreased |,§Fi . 3). INDUSTRI AL APPLI CABILITY Y8BT cell activity
enhancets coitsh g ¢t r S of IR N G do s FAIEAYSUm of t he

present i nventj o, sere, found to actually, aclivale wBT Sells Thes, y8T cell

solubilizers, stabilizers, suspending agents,
absorbefacients or the like known in the art depending on
the purpose. For use as injections, various diluents

20 commonly used in this field of art such as water or ethyl
alcohol can be used.

The dose of y8T cell activity enhancers of the
present invention is determined by physicians taking into
account the age, weight and condition of the subject, the

25 route of administration and other factors. The dose is not
strictly limited because the extract of Lentinus edodes
mycelium contained in ydT cell activity enhancers of the
present invention is highly safe, and has been
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activity enhancers of the present invention can be used for preventing or
treating tunor, bacterial infections and - 15 12 JUN Z003 viral 12 JUN 2003
i nfections because they have the effect of protecting |iving bodi es against
tunmor, bacterial infections and viral infections by inducing cytotoxic
activity against tunor cells, antibacterial activity and antiviral activity
of ~yBT 5 cells. Mreover, ~8T cell activity enhancers of the present
invention are suitable for wide industrial application because they can be
used saf el ytwhtihetibnaildg ehbestsd dAbey campahsntbefuteddi n deresxampafi nmal s
with 10 bacterial and/or viral infections to reduce the anount of

t her apeut i cthgepksractr efit Lgngdedssedndas mvicebiomi &8, newaakby reduci ng
costs for raising. They al so have the advantage that the period during

whi ch shi predmindssespdnpee¢fezabby ahont 8Asd BECANSeMEnt| E?%@?c@gare not
used. - 16 12 JUN 20D3 CLAIMS 1. A y8T cell _activit nhancer contai ni ng
an extract §EV§§ﬁﬂiﬁé@eédéé@§uﬁyéepiGHWG§)2da%}¥8faCEP¥a§C? v§$9 BHhancer

of claiml, wherein said extract of Lentjnus sﬁodes n¥§§ iun1tﬁF§repared by
the method 88/PP BPnhgaidwlshmegeardederrghys yPRg™E so nBdi Bnt ai ni ng

Lenti dod i d f addiii ; ted
From cel | Ul 3389spBiddod %ot 3Pc8E d800 B pr SBAPL POCEIEBENSTRL wher ei n
id lid di iS.b 10 d : : ST
el | activi Pyeeatabier 1DP0.M m 2500 Bonstenec Sheredatigosd Baradioh Moes
19. 7% pr ot ei;ns, %P6%)Q%B%DQQP%531 % crydpabape 3&%19&%@6réahiﬁni about 20%

sol ubl e nitrogen-tree materitals other than 15 carbohydrates. 4.

phar maceut i calQm Mald Widhy HBECahltidahby hyearancer conprising an
extract of Lentinus edodes nyceliumand a pharmaceutically acceptabl e

carrierjp20 5. A pRrEECEUAGERlity aeididar YWoiy ¥he gresratti vintvergnitamcer  of
claim4, wherein said extract of Lentinus edodes myceliumis prepared by
t he can be provided in a dosage form also suitable for adoptive
immunotherapy for treating tumor. Adoptive immunotherapy
refers to a type of anti-tumor therapy intended to kill
tumor cells by transferring into a subject sensitized cells,
15 normally lymphocytes. In the case of the present invention,
Y8T cells are initially isolated from peripheral blood of
the subject, and the isolated ydT cells are activated in
vitro by a ydT cell activity enhancer of the present
invention, and then the activated ydT cells are returned
20 into the subject. As a result, tumor cells in the subject
can be destroyed by the action of the activated YT cells.
vdT cell activity enhancers of the present invention
may be the extract of Lentinus edodes mycelium itself or
pharmaceutical or veterinary compositions comprising a YO T
25 cell activity enhancer containing the extract of Lentinus
edodes mycelium and a pharmaceutically acceptable carrier.
vdT cell activity enhancers of the present invention

can also be provided in the form of a food. Preferred

- 11 -




met hod conprising: crushing and delignifying a solid nmedi um containing
Lentinus edodes 2 5 nycelia and one or nore of additive enzynes(s) 3ﬁ|$£?@?
fromcellul ase, protease or glucosidase to prepare the suspension, é

said solid nmediumis based on bagasse and defatted rice bran. 6. A
pharmaceutical or veterinary y8T cell activity enhancer of claim4 or 5
wherein the extract of Lentinus edodes nycelium conprises 25.3%-17 12
JUN 2Q03 car bohydrates, 19.7% proteins, 2.6% pol yphenols, 8% crude fat, 22%
crude ash arfbmatsowf HWod dindillusenigaowsigars-f rgeranudies,| plastesherjeflides,
carbohydrates. 7. The y8T cell activity enhancer of any one of clains 1 to
6 for 5 oraletadm firstnmueidoesgiragiymagfe suppdemented widhmsagaasdisiag 10.
formof a feed. 15 The y8T cell activity enhancer of any one of clains 1 to
6 in the Thasydralelse 4« iadd o avegicdasdie .anydBneebt afbivkty to 6 in the
The y8T cell activity enhancer of any one of clainms 1 to 6 in the 11. The

y8T cel | actGRRanFekthic dboPTafeidhd ryrendignnsan @dse P6r Prevdéeidord-ror
i e 1500 e g0 OF 3 (S o iR ST L T FESt 28 from o <
Coet o i1 EXRHipRaTeA v i e AR Rara f B B el ot Lo tone
o el Tt Gt 1S A RoBRCIIAN o o igHtIS A0 g BC el "
for treating.a &H@rofgf%.egxe UL Hadled 'ihg‘@e‘i‘lu?rﬁm i %tsreatéo%];s o8 drihks] UN

2003 16. Use of the 'y ( activity enhancer of claim14 for preventing
or treating jhdarderdrd deﬁfé&cﬁﬂi@h Y apddidlid MeRQ0Fdosa fakiie@h by in

vivo adm nistration. 5 17. e of an extract of Lentinus edodes mycelium
for thelo foods or the like.
vOT cell activity enhancers of the present invention

can also be provided in the form of a feed or feed additive.
YdT cell activity enhancers of the present invention can be
used as a feed or feed additive for domestic animals to

15 treat and/or prevent tumor occurring in domestic animals or
to treat and/or prevent bacterial or viral infections in
domestic animals. As a result, the amount of therapeutic
agents such as antibiotics currently used can be reduced,
thereby reducing farming costs. Another advantage is that

20 the period during which shipment of animals is suspended
due to the administration of antibiotics can be shortened.

In vivo ydT cell activity-enhancing effect was tested

in human subjects as follows. Human subjects initially
received 3.6 g of the extract of Lentinus edodes mycelium

25 bulk powder daily for 7 days (a total of 25.2 g). Then,
the proportion of y8T cells in peripheral blood after
administration of the extract of Lentinus edodes mycelium
was determined by flow cytometry as compared with the

- 12 -




preparation of a y8T cell activity enhancer. 18. Use of an extract of
Lentinus edodes nyceliumof claim17, wherein said extract of Lenti husUN 7003
edodes myceliumis prepared by the nmethod 10 conpri sing: crushing and
delignifying a solid medium containing Lentinus edodes nycelia and one or
nore of additive enzymes(s) selected fromcellul ase, protease or

gl ucosi dase to prepare the suspension, wherein said solid nmediumis based
on bagasse and defatted rice bran. -19

. ASY. Ah. A. Agiyorfyttt Yom Adtdre AdMdh P trayidn Y. AQ Al . ANl . Ae. Ay. Ae#010P[ "gs

I #-c}xsnid_Z] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] cdlte=a ] fixd] load im<p |ecadnipdad sywwhich further illustrate the

I, 1UZi j | wmhc”™Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca]ca]c
a] ca] ca] ca] qatesért] tafent ter} cajhhal td | wat IBKWaked ds limiting the the

[} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] cha] cha]c”a] c”Ma] ca]ca]ca]ca
] ca] ca] ca] ca e Q€ atleer] eyl i) ckiere {0 () ABBUHuUx angesy and

} Xsni d"Y]éca] ca ca] caj ca] ca] ca] ca] ca] ca] cal ca] ca] ca]] cal ca] ca] ca] ca] ca] cal ca
]ca]calc ]Camqu} Jeq@g}@g} C%ﬁré Q;dT by those skilled in the art and

QT/L\J#\};yt oj e \/] ]ca] ca] ca ca] C ca] cal cal ca] ca] ca] caj L_a)]ca] cal cd'] cal cfa] cna
}a]:cg] ga]a]c;]a]c % c%ﬁ%@]%%i}a]ggﬁa] ca] ca] ca] cal ca] ca] ca] ca] ca] gg] gg] g

a] ca] ca] ca]

}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]calca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! #$67UVi |

01>TVWy} xsni a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca
] ca] ca] ca] c%%%@%’%a] cal ca] ca] ca] ca] ca] cal *"L2egpq }xsnl d_Z]]ca]lca]ca]calc
a] ca] cajgaj a it £ Sr] & SR 16 salded&p] cal cal ¢
aJ ca) ca] ca] ca! 45BCal o()/ 34 { 7

}xsni d_Z] ] cadg@d L al cal cal cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cal ca] ca] ca] caljcalca]calcalcal7 s

P& 111212101 ZH[ ! A addlid ImedidinH ddisis't'ind Jofs miod pélritea|hoa [wesd]gte] o] ca) cal
aJ ca]l ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]l ca] ca] ca] ca] ca]ca]ca]ca]ca]c

ajcal"""" ###mg#aﬁﬁﬁtkwmspm& by weight of rice bran was soaked with
SDSCHLABAR ' R ' ' {upkfa\W]] ca] ca] ca] cal ca] ca] c"a] ca] cal ca] ca] cq\% cal ca] ca
] ca] ca] ca] cR FRRTePE} 2k caleHl e Q€ al]"élaﬁf i ket c At then 699y kakedj +++

, N, mi///]0120222d33Y4} xsni d Zé ca cal ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] céPca]"Ea‘F&aIr%%Fc%‘]‘%a‘%%%‘]%% % %‘é‘]c%-] SRR %%%%]Jdél%44465k5555

Pret 0 o1 1] REhares atl conedatida Mtemporature and humidity to gzew . o1 o

%gig\%%%a%%mg%&&@&er the solid medium, the

I >Iw |1} xsnigigdddd CRAse] fas] &l £ad £ £4] %]ﬁ%@@@@]%]ﬁ@i Cét Ced 4] cal ¢
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! I IXJOKXKKKLQLLLL. MBMDVEZNP@Q QOQR
RRKSSTTTT1UhMX M a% sheRddudh ca] Talmedic ad Lade ] crd cr]lecalgad£afiend cal cal cnaj ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! XWWWV2WHWNWYZZZ1[ B[ [ [
\\\V\ ] XRD] | A€ iighiified |medhat Yid4¢ caddad i £d] oaf qajwa]waten]aad ca]eagca] c
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cMa] ca] ca! 3" " )aaaaaa
bGbbbgc cddduek et  Hid & seg W whasey] ¥hite ] val ntdvulle dhva] 2al t& | vedtapcatca) ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cags~_@." 10%3& (
)-0' Yy 10%&& {‘; q | bRy SPPAF S )2 MESGRI W@ IOLNg ONSAYESH5b&’ () - m YSH10%C

C&

#- cgtng@lo%G& () - AR (e IMebidkn 1o bRdn q iR RS -SdTTbbREES )RRy

a variable speed gear pump, during which the solid medium

25 was crushed and ground under the gears for about 200
minutes so that about 80% by weight of bagasse fiber may
pass through a 12-mesh sieve. The medium-containing
mixture'was crushed and ground while the temperature of
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11[9'&0@ "' 1096 () - & ~R@ "' 109%&' () - &+109%& () -, ' 10%6& () - 't F"#109%&' () -! Q&1
0% (& ()-K~ @, 10%K. ()-@ 10%w& ()-' YI0%Ww ()- 10G 10G 17 JUN 2009
10&109%&' ()-!'y@ ' 10% ; & () - &K4gxaB~_@ S#10%M

& ()-@10%W& ()- @O0%& ()-!'LI110% P, P& ()-@ 10%v& ()-10%v& ()- L

<~ @9%"10%W&' ()--!19%"10%8&' ()--! #10%WWE ()-@

10%V&' () - ALO%NVE' ()-! SH10%+& () - avVK@ 10M 10M

10M<10%VE' () - @BL0%p& ()-6 10%v& ()-! &310%VME () - @- 10%VE&' () - QaBVK@
10%V&' () - 9z ddPdVEN{Yt@e was gradually increased. Then, the medium-

Y109V ()-10%V& ()-P 510%& ()-L!y' 510%KK& () - Lp#\ zXoVK@® 10%v&' ()-!]|" 10%&
()-S!"10%&' (QOorSs;BUrORAGNSN R t Uy A9 Mhihidi €1) -HeaeD %bl K0T - ph8aBVK@B A

10%V& ()-4: 10%V& () - @B& 10%v& ()- @1 10%K. ()- @B- @ 10%&& ()-!)

" 109K () - 68, s tav&' §9r K30 robes.: ymum'l(e;atinmmq@wc ensured

10MK10%VE' () - @BL10%W) & () - =t ZdBbC! 0SUA0%&' () -, @O%&' ()- 10%& ()-y 10%& ()-9
1098 () -y 3Hveiva R | Ehe gz -andh st Yhzatdpnoodhe) -~ B

109% ()-.y :!10%&'%}-, 10%&'&2-ﬁ¥dyNC! 10 10 .

57 ‘resulting medium-¢ontaining mixture was filtered through a
60-mesh filter cloth to give an extract of Lentinus edodes
mycelium solution, which was concentrated and then freeze-
dried into an extract of Lentinus edodes mycelium bulk
powder.

10 The extract of Lentinus edodes mycelium as prepared
above contained 25.3% (w/w) carbohydrates determined by the
phenol-sulfuric acid method, 19.7% (w/w) proteins
determined by the Lowry method and 2.6% (w/w) polyphenols
determined by the Folin-Denis method using gallic acid as

15 standard. The extract of Lentinus edodes mycelium further
contains 8% crude fat, 22% crude ash and about 20% soluble
nitrogen-free materials other than carbohydrates.

The extract of Lentinus edodes mycelium had a sugar

composition (%) as follows: Xyl 15.2, Ara 8.2, Man 8.4, Gul

20 39.4, Gal 5.4, GlcN 12.0, GluUA 11.3.

E le 2: I . ST 11 tivity-en] i test of t]
! t of Lenti jod 13
Three human subjects (subjects A-C) received orally
25 3.6 g/day of the extract of Lentinus edodes mycelium bulk
powder daily for 7 days (a total of 25.2 g). After the
period of administration of the extract of Lentinus edodes
mycelium, peripheral blood was collected from the human
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10<10% ()- @ 10%&' ()- @' 109& ()- @ 10%& ()-410%& ()-*"z[<YNC" 10%&' v
109’ () - S$109B& ()-!$ S$L0%& () - ! QS$LOUPPE ()-!!0y' 10% {& ()- FL} A<y JU 2003
#109&' () - MS10%& ()-! L#109%&' ()- ! L#109%& ()-"
109%&' () - S! 109%& () - 2~al 0aBYNC! 4 10%& () - S3y10%&' ()- @-L! 109&' ()-+"10%& ()- S
109 ()-'y #109%&' ()-Md/j~ @,z 10% & ()-,10% & ()-'-10% & ()-M 10 10
10<109%& ()-!CF8: 1 109%& ()-]7 s
">~ @1, #10% & ()-,L10% & ()-,Y' 10% & ()-,y 10% & ()-!69"10% & ()-
9" 109X X& ()sulbgelct’s,." " The~ p@dpod®-ictDYE &3T) ceRbs 10%ERifheyal #D86& ()-!y
 #10983& ()-,- 10% & ()-!1H - 10%& ()-""" #Y#h##dE~ @ HA10% & () - @
110% & () - @OoRIGYtEd Jafiterl Godmsin{i)s trat(%ng wals @eSEaMtised) bt £33%4$5$6$BSDSh
@! (' @0%&' ()-' @0% & ()- 100 10" 10°<10% & ()- @ 10% & ()- @

10% & () - DCYSOEH0L As@-rdmaied) WG &he) Hrobostdor) in peripheral
"10%VaV&' ()-!Q 109XX& ()- @10% & ()-%k& 'R ' aBb@S) 10% & () -
'10% & () - SS&ro% &ql)le@ﬁ@/t&f(qte #Ognd sragien 1 0Jke( regulés( @p) } A <. @
10! H8' y6_$109% () -gy6 $1096 & () g! &1&10% & ()-11810% | & ()-SL-- 10% & () -+
"10% & (3 - )S}WW\ALWJ'B@Slol]i—HaLn YESES& ()-!L "10%ME ()-SS 10%v& () -

a0 Bonact] Bk i AL AR

18;%0(‘3\’& X g‘?ﬁ%ﬁ%lf@%%@&“é‘f@ﬁﬂf&a e oo “vafo@ or

G0N () T FOa e TG R O (3 ”%80%%%? BepIass s 2
mycellum as compared with before administration.

10
Table 1: Increase of the proportion of 8T cells in

peripheral blood after administration

Subject A Subject B Subject C Mean = SEM

Increase 124.39% 146.15% 150.00% 140.18%x7.97%

15
Peripheral blood collected from the same subject
before and after administration was tested for other
markers than YT cells. As a result, the extract of
Lentinus edodes mycelium showed no proliferative activity
20 on affiT cells and on average the proportion of offT cells

decreased (Fig. 3).

INDUSTRIAL APPLICABILITY
YOT cell activity enhancers containing the extract of
25 Lentinus edodes mycelium of the present invention were
found to actually activate y8T cells. Thus, y8T cell
activity enhancers of the present invention can be used for
preventing or treating tumor, bacterial infections and
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10!)"10%: & ()-@10% & ()- @ $10% M& ()-!

110% : & ()- @10% & ()-S! 10% & () - 3Y444465k5aBnbC

10! S810% & ()-S7Y10% & ()-,510% & ()-S9310% & ()-SY110% & ()-!)" 101),7&“(”) %5
5555555bC 10! 3 10% o0& () - @F10% o0& ()-' Y10% o0& ()- 10: 10:

10: <10% & ()-S: 10% & ()-5*6c66667dELC

10! Ss10% o0& ()-10% o0& ()-Ss10% o0& ()- ", #10% o0& ()-SY10% 0& ()-S

10% o0& ()-7077s88| 99dEbC 10! +"10% 0& () - Ss$

10% o0& () - Mvii%a10 & r{fje SEBHH Weatdge e Tk (theSfe FERWO & prWBEting dELC
10! y710% o0& () -5#10% o0& ()-fL3 10% o0& ()-fl1

10% o0& () - y/1HBedraR Hodfed OdGai D) -tumdy; WhEctetifalh;imEections and viral

10! 9s10% & ()-',F10% & ()- 10'o 10'0

10" of <&10% d@fectfidiss ik’ (NdU@BID WY {oxiy lgatiyizy-@Eidst tumor
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effects.
They can also be used in domestic animals with
10 bacterial and/or viral infections to reduce the amount of
therapeutic agents currently used such as antibiotics,
thereby reducing costs for raising. They also have the
advantage that the period during which shipment is

suspended can be shortened because antibiotics are not used.
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Lentinus edodes mycelium is prepared by the method comprising:

crushing and delignifying a solid medium containing Lentinus edodes
mycelia and one or more of additive enzymes(s) selected from cellulase, protease
or glucosidase to prepare the suspension, wherein said solid medium is based on

10  bagasse and defatted rice bran.

3. A y8T cell activity enhancer of claim 1 or 2 which comprises
25.3% carbohydrates, 19.7% proteins, 2.6% polyphenols, 8% crude fat, 22%
crude ash and about 20% soluble nitrogen-free materials other than

15 carbohydrates.

4. A pharmaceutical or veterinary YT cell activity enhancer
comprising an extract of Lentinus edodes mycelium and a pharmaceutically
acceptable carrier.

20

5. A pharmaceutical or veterinary ydT cell activity enhancer of
claim 4, wherein said extract of Lentinus edodes mycelium is prepared by the
method comprising:

crushing and delignifying a solid medium containing Lentinus edodes

25 mycelia and one or more of additive enzymes(s) selected from cellulase, protease
or glucosidase to prepare the suspension, wherein said solid medium is based on
bagasse and defatted rice bran.

6. A pharmaceutical or veterinary ydT cell activity enhancer of

claim 4 or 5 wherein the extract of Lentinus edodes mycelium comprises 25.3%
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7. The y8T cell activity enhancer of any one of claims 1 to 6 for

5 oral administration.

8. The y3T cell activity enhancer of any one of claims 1 to 6 in the

form of a food.

10 9. The y3T cell activity enhancer of any one of claims 1 to 6 in the

form of a drink.

10. The y8T cell activity enhancer of any one of claims 1 to 6 in the
form of a feed.

15

11. The ydT cell activity enhancer of any one of claims 1 to 6 for

injection or percutaneous absorption.

12. The y3T cell activity enhancer of any one of claims 1 to 6 for in

20  vitro activating y8T cells collected from a subject.

13. The y8T cell activity enhancer of any one of claims 1 to 12 used
for treating tumor.
25 14. The y3T cell activity enhancer of any one of claims 1 to 12 used

for preventing or treating a bacterial infection or a viral infection.

15. Use of the yT cell activity enhancer of claim 13 for treating a

tumor of a subject by in vivo administration.
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preparation of a y3T cell activity enhancer.

[R—T,'

18. Use of an extract of Lentinus edodes mycelium of claim 17,
wherein said extract of Lentinus edodes mycelium is prepared by the method
10  comprising:
crushing and delignifying a solid medium containing Lentinus edodes
mycelia and one or more of additive enzymes(s) selected from cellulase, protease
or glucosidase to prepare the suspension, wherein said solid medium is based on

bagasse and defatted rice bran.
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