> e3eg} bbcdd]| SPECI FI CATI ON LAK ACTI VI TY- SCREENI NG MATERI ALS
CONTAI NI NG Il.lmml“ml CT OF EDODES MYCELI UM AND LAK ACTI VI TY- S %IL@CWBJ

METHODS USI NG THE EXTRACT 5 FI ELD OF THE I NVENTI ON 12 JUN Z003 The
|nvent|on relates to the field of tumor imunology. Specifically, the

sent invention relates to materials and nethods for screening
innunother m@mmmmmmmHMMS havi ng an antitunmor and/or anticancer activity. 10
More speci f present invention relates to screening materials and
nmet hods for detwwemining in vitro whether or not an LAK (Lynphokine
Activated Killer) cell activity-en2RRIHIGATEN can be obtained in vivo.

15 PRIOR ART It is well known in the field of tunor imunol ogy, that tunor
cells contain tunor anti gé&aX ACETIMITARSCREENINSPMATERAADYE tunor cells

i ncl ude tunor - speONTAINING UENTINUSAEXPRACT 8reEOYDESSHMEAELTUMURRD cells
but not in nornel r2g ie&lxs/mnécwmﬁnesﬁ@%néfa?duéghbg@ﬁﬁ EXR %Ac*f-h' ch are

expressed in normal cells as well as tunor ut at very low levels
unl ess they are upregulated by malignant transformation. These tunor

ant i gensbar : {1 SEN PIEON genetic alteration takes place as a
result of 25 malignant transformation of normal cells or as a result of
variation in expreBs @resgul dnven ttisguinslafes da dieh fgedst iaf dlumamat i on.

The nmost commonly enpl oyed therapy for treating cancer in which tunor cells
exi st whi ch ¥y} dy. 1 Specifically, the present invention relates to

materials and methods for screening immunotherapeutic
agents having an antitumor and/or anticancer activity.
10 More specifically, the present invention relates to
screening materials and methods for determining in vitro
whether or not an LAK (Lymphokine Activated Killer) cell

activity-enhancing effect can be obtained in vivo.

15 PRIOR _ART
It is well known in the field of tumor immunology,

that tumor cells contain tumor antigens. Tumor antigens
expressed by tumor cells include tumor-specific antigens
(TSA) which are expressed in tumor cells but not in normal

20 cells, and tumor-assoclated antigens (TAA) which are
expressed in normal cells as well as tumor cells, but at
very low levels unless they are upregulated by malignant
transformation. These tumor antigens are newly expressed
when genetic alteration takes place as a result of

25 malignant transformation of normal cells or as a result of
variation in expression regulation resulting from such
genetic alteration. The most commonly employed therapy for

treating cancer in which tumor cells exist which have an

-1 -



12 JUN 2003 altered antigenic expression is inmunotherapy. This kind of
therapy may involve either the i nmuni zation of a patient with a tuno
antigen or the use of a drug which enhances the patient's immune funiZﬁw*2M3
I't is now accepted that 5 anong the various cells functional in the i mune
system Nk (natural killer) cells exhibit a particularly potent anti
tunor-cell effect. | tis also recognized that NK cell activity can be
enhanced by enpl oyi ng i nmunot herapy. NK cells are non-T/ non-B cyt ot oxic

| ynphocyt es Janes@id dnt ity Bprdidivndyal SmmaRethBe¥py’ e kAQWNKlaghave a
IVHC anti gen-nonrestricted cytotoxicity effect against not only tunor cells,
but al so Vi pis-thefrefyethaselinrané @iftdlerCehks inhiueh zd@ 188t o@XAr patieht
decrease expressing MHC class | nol ecul es. However, there have now been
identified Wi alTwRld aintayen at the ekenolkacalrbg. whichSenRaseaeer g of
the National Cancer Institute (NCI) in the US found that incubation of

peri pheral [thepbatyitesst "W tilmmuniee fumiddion? (k- 25 aat apdepeetihehproducti on
of killer cells showi ng cytotoxicity against a 20 wi de range of target
cancer c®&l | samomgl udhenyaaitoaisog@ulsl sc funertioaklls iandhehdmmiiheseykitemer N&el | s
can kill even NK cell-resistant cancer cells) (see Japanese Patent Public
Di scl osure Noaturegdldigder)Tieedd skiehdbigepl pandicudamdy potiphtkandi
activated killer (LAK) cells. LAK cells do not 25 consist of a

cyt ol ogi cal EpMeEins§dde 8fE95dpul & itdF algoarecrabhAedotha&l NBecrklcel | s and
killer T-cells. Recently, adoptive i mrunothera has been attenpted wherein

peri pheral ﬁﬁﬁ&%ﬁﬁﬁ(ﬁ?WIQﬁn%QnﬁﬂﬂQQﬂpYaF@péeﬁFgﬁté@mﬂPPﬁhgrQPY' 19%3UN 2003
[ L-2 i | | | t dt LAK | | how ti tivit
are rel nf us S8 1R ST R AR A itards, TonpRof e rereRbr a8y tha
rem ssi pa f?ﬂﬂ%&fﬁ'ﬁdﬁﬂvfﬁﬂ%ﬁﬂf Tive! Q%%@:%EQ'?K%QnOEotHQQE gr -1 nhi bi ted

5 by the use of adoptive | mrot her apy i nvol viing repeated adm nistration of
such LAK celglhg 1 Jde\Rire st dte] wo%%t;]gtsh Etfi%%f a@ta&sgftlsnb@ dhiifyer ent

i ndi vi dual s and "soneti nes has al nost no effect. It also I nvol ves a nunber

of probl ens taw@r aelllre Psiodo Stirees inFeeted eallibeahd dybpeCtells
associated with the isolation of a great nunber of |eukocytes fromthe

pati ent, thehiicph doosiotofexpardss imgerassseukkpressfingsdMHat edlasesuRocyt es,
etc, and noreover, LAK therapy involving direct adm nistration of IL-2
causes seri s esidesoef f dlawevigus ttdreriee hawei noyt beenoadentTEigdatumors hi gh
concentration. Specifically, it is known that LAK adoptive inmmunotherapy
usi ng 1132 caldas nesdstanrte s €37¢dh Nis c§ddéral prostration, chills, fever,

hypoal bum nem a, anem a, _eosi nophilia, ,and that these side _effects are nore
20 serious than tﬁ&éescaﬁgéﬁn Tdfh tgﬁrﬁ??iﬂna §E9565I6ﬂ§£1§6i8 not abl y,

some 1 port aery 4% YL HS AR At ol Bg BLEORSLENY of LAK

cells against' n cells. I reporte at “suc otoxicity of

LAK cel | s againilo A QR LIt xieiGe! bS (1Rd9§egafnsfhdcan¥ned
t hronbocytopénia, as well as causing in vitro damage to | ynphocytes,

macr ophages paifhuAsSIOH &t aidaldieldeal1sC @hbwvinibegevebxiblity adalipistt @red via
the oral route is poorly
20 wide range of target cancer cells including autologous
cancer cells and that these killer cells can kill even NK
cell-resistant cancer cells, (see Japanese Patent Public
Disclosure No. 116518/87). These killer cells were named
lymphokine activated killer (LAK) cells. LAK cells do not
25 consist of a cytologically homogeneous population and are
known to include NK cells and killer T-cells. Recently,

adoptive immunotherapy has been attempted wherein

peripheral lymphocytes from a subject are activated with
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absorbed and nust therefore mainly be adm nistered via - 3 12 JUN 2003
injection for direct admnistration at the present tinme. Thus, it would be
desirable to determine in vitro whether or not LAK activity can be eniiatiel
by direct adm nistration and to avoid the application of LAK therapy 5

which is liable to cause side effects because of the uncertainty of the
effects. However, screening in vitro using |IL-2 has the disadvantage of
bei ng too expensive. Sone bacteria, foods and other naturally occurring

substances afexkppwg éelmaaeleakécé?geémpaﬂ@efﬁé&sLAﬁocéﬁféegﬁ@wfﬂg
food-type substance are preferential for use as anti-cancer agents due to

their generahtytbastoacbatute and revhsnseef{igesd vhofshwjedBnyLRkt ENPLS
have been made to cure cancer by using bacteria, as shown in reports

relating totkereyyy.t Okt NhadnNBeshi AgpoFtéd cthatireehissich efddmof Serratia
mar cesens and Streptococcus pyogenes (1964); treatnment of |eukema with BCG

(Mat he, G ,térlwin&ancence&eshasléeed, adlidyedt oiotumenr gsswon-inhyuibea pi gs
(Zbar, B., et al., J. Natl. Cancer Inst., 48, 831, 1971); and effectiveness
of adm B sthnttlhe eseyefisadeptiveaihmioptiveyspy chevo eingareseatednspl ant ed
tunor cells such as sarcoma 180, for exanple. Especially, a great anount of
resear ch hagdmtehstoatiienedfi auoht haKagellancdilowgvert LAK pthevap¥hari des
derived fromyeast such as yeast glucan_and yeast mannan, 25 from ot her
bacteria, fe¥®FtschthSernputsebheehsi tmoddEberant ARV itheads cander ci al
products current%%?available on the parket as anticancer innunggotentiators

i ncl ude Kr e3PMHtHBEF VRasS 2bAPFhentuptifel: nmythl FLSOFLREDAYSE ak M PBBRT ol Us -
4 12 JUN:€003 Vfrsicoloﬁ, Baghdio&ycete : Eglg or aceae bo séer of
i mune f unc?t AT QPLHBE : SUCK PRAEPSHRAY REFAT nEitES § HARCEA K >Ltd.), a

I har i .de. i i i tak L i d i d
D ool yaRLe IS EEE! LECOLI AT LR (il PO AVRRIGEER) oSt Chunbal 68" &

Lentinus edpderoéphblt Akeh the 3p&PIBRP, eahd! 8 JSHE 9P £ OYaFsl Amagan and
Chi na, and has been cultivated 1n Japan for about 300 years. It haS been

recently elmgsslateithipe bt siphaatBa0l8GksayLEs [ ests, aamla ahd s e, 10aK
ingredients and reported to have various effects, such as the growh

i nhi bition eiéeapyg dnvolansyl dbiedttadmintettstion tde Ihfechoses and |iver
inrats and mce (Sugano N. et al., Cancer Letter, 27:1, 1985; Suzuki Y. et
al ., Jour nasevioghesdpatfSectet Juef tCothpradnirbyyraBon 7¢f 1H92)at1s
mtogenic effect (Tabata T. et al., I|nmmnopharmacol ogy, 24:57, 1992; Hibino
et al. 13 mkopharreestvayions: 77, 1994), etc. The present inventors
researched the LAK actiyitﬁenhancin ef fect (antitunor and/or anticancer

activity) of 20 L%fﬁ“?jn{%c esl'wjt_ ’?Qﬁ‘bvﬁfﬁc Ml?ﬁ?&t‘ﬁ‘éﬁ erials and
et oS T RARPLABb0S A REL Y L POL BB LEEL BNHE
mycelium | fefe FRIVEPLSLPAL1OR! NOR1118€ £VCACYDSITEARANGHTS,
anemia, eosinophilia and that these side effects are more
20 serious than those caused by administration of IL-2 alone.
More notably, some important side effects are associated
with the cytotoxicity of LAK cells against normal cells.
It is also reported that such cytotoxicity of LAK cells
against hematopoietic stem cells induces anemia and
25 thrombocytopenia, as well as causing in vitro damage to
lymphocytes, macrophages and vascular endothelial cells.

Moreover, IL-2 administered via the oral route is poorly

absorbed and must therefore mainly be administered via
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25 effect was tested by actually adninistering an LAK activity enhancer to
the host or reinfusing into the host the activated |ynphocytes which ff g{)N 2009
prepared by isolating a | arge anount of autol ogous |ynphocytes foll owed by
-5 12 JUN Z003 activating themin vitro with an LAK activity enhancer.
This nmethod invol ves a nunber of problens such as the physical stress

i nposed on the subject, the high cost of the therapy. Therefore, the
establishment of an in vitro 5 screening nethod to confirm whether or not

an LAK acti vj ﬂﬁ‘fm j Y it
possible to irﬁe%%c_e p ;%5 %Z(Fi]g%%)s/as andﬁ?%lgé_t%%t dpﬂc:stt\ﬂe &ré@%{eﬂ@nb: THE
| NVENTI ON 10 The IFIHENt oS ﬁuﬂ&%&ﬁfe%%’ltaﬂl%v%g{[ Eyetefxglli% t;hat, oeXtract

of the mycelium which is a precursor to the edi fruiting body of

Lentinus edogesthd@SoR mdt g0 eict ITURP RS Hd AR 14 tdhredtt | t unor

activity and/or anticancer activity than the fruiting body. W also found
15 that sai ta@idBStra&eiobeans b asvai RS rdpplvtation lo iak 1vHiieHye LAK
activity in vitro. W acconplished the present invention on the basis of
the findbng viedh the Bdblenty cidsetside effediyl/Wcaidd amagie ef f ect,
especially LAK activity-enhancing effect shown by direct in 20 vivo

adm ni str at iuncexftabnty exff ridod eRffedies Scribmreackd ,n sdagenindrien spamid i cal |y,
the present inventors found that the in vivo cytotoxicity, which is exerted
by the directsim bl s ras othofdisadimn tagmroforbedmd daw eyxpegeritve .25
especially an LAK activity enhancer containing Lentinuis edodes nycelium
extract, has a postUi& Pagraraat ifrds and wEhey sadrraildy Weicewriddexert ed

when | ynphocyt es re%etlr ed froma subject are activated with said LAK
activity - 62UPSHINGRRN R FUNHAR RV AN ECANReT REGRS T S5 ovi des a

met hod r termning in.vitro a material having an LAK actiwvityenhancing
erfect S0« SHEETET o reed Bodh TNt hoq g Bt AT eyl g
peri pher al o] o) subj ﬁ@gqgﬁt f tjo

prepari ng a%{&g%dﬁiﬁaﬁ%%é &?%Hﬁ'r?ega{oeﬁorld ced by lt%(r gaq[%ﬁréf &Z%td;‘lla

| ynphocyte f4agt] Qpsshddi foSC R0 M MR A s 1 erifts MAREHedd R ON,
and a control 10 sanple, whichis produced i'n the absence of the screening
mat eri al) angh (@lrdeasnddNbyRns D Psddtridie dsAlsHrin vid i drtsai d

i nduced sanple and said control sanple to determine the in vitro LAK
activity-enhsiatinef ftectobdy thet scire aromg st nptoefi iaalculdrursaifii Ising et .
The present invention also provides a screening material containing the
extract 16f LafhtSensatttddesresasits iandvf itreptacancus@yagenss d 194kt ro
screening nmethod to screen whether or not the in vivo LAK activity can be
enhanced. Theretapent (g Ipweamta iwightBeh ORHG ates tAslsc&aHisTg Res - .

mat eri al s cong‘{ aipin J;)tra extract of Lentinus edodes mycel i&(r)g and screeni ng
1 f

net hods usi my* sat d AU FFRIEEHH YL 8 ARG A (¢ P Her &e St
adm ni strati of . t K Vit hanger et r. nQt;sthe in vivo LAK
activity- enh%’c’! n‘{:;' 2’??%12\’[ @galﬁléeb]!é %&%@b't e?'zﬂlr'o%eggnﬂuA%%adcti vity enhancer.
Screeni ng Meg £Fd M Py &kl § 6 £eth 1B Plod R e RNN Iynent i on can be

applied to humans as well as to donestic animal’s. As used herein) "LAK
activityd ngdibydd€cidtidd WWgHinst transplanted tumor cells such as

sarcoma 180, for example.

Especially, a great amount of research has been
conducted into the anticancer effect of polysaccharides
derived from yeast such as yeast glucan and yeast mannan,

25 from other bacteria, from lichens and from basidiomycetes.
Among them, commercial products currently available on the
market as anticancer immunopotentiators include Krestin

derived from the cultured mycelia of kawaratake (Coriolus
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12 JUN 2003 cytotoxic activity of cytotoxic T-Iynphocytes, which attack
tunors unrecogni zabl e by | ynphocytes having NK activity, but which have
little influence on autol ogous normal cells. "LAK activity- enhanC|ng JUN @03
refers to the effect of enhancing 5 this LAK activity, that is |nducm
production of LAK cells from | ynphocytes or further enhancing the antlturmr
activity of existing LAK cells. Enhancenent of LAK activity increases
antitunmor activity of LAK cells, which |leads to an inprovenent in the 10

function of ghe £ Sy e gy vention

can be applie egleso(? ioO yd%%g?(?le%t ts Tgéﬂ%érr%%/j‘?%%égn |turmr acilt1| vity but
al so to treaifBils £@hct P O¥F ol | KRTEE fENGh ‘E%,:EF IFPCRI PTI ON
OF THE DRAA~ZING FIG 1 1s a ar graph correspon |ng to t ata of Table.l

showi ng the gaswd scOfLEE! PEM q]g?ipéaé&k%@f&é Vid Y1 W SFESITRIH 1 W ik T he

extract of Lentinus edodes nycelium of the present invention. 20 The

present inveidmfiMmi®VedegeSFreLNi @ Taieinal Saf®@ N ol yhhgddact of
Lenti nus edodes nycelium and screeni ng nmethods using said materi als capabl e

of in vibro d&rided@rirdem ngudtei o5 ealesin SeisiZEph il ol Gomnthrext s act whet her or
not an LAK activity-enhancing effect can be expected by direct in vivo
adm ni stration of IsntEug wirdesyar8hidrt sdte Janits Gmoemoagediblespeci al |y an
LAK activity-enhancing _ g _
mushroom found in Japan and China, and has been cultivated
in Japan for about 300 years. It has been recently
elucidated for its pharmacological effects and effective
10 ingredients and reported to have various effects, such as
the growth inhibition effects on transplanted tumor cells
in the large bowel and liver in rats and mice (Sugano N. et
al., Cancer Letter, 27:1, 1985; Suzuki Y. et al., Journal
of the Japan Society of Coloproctology, 43:178, 1990);
15 mitogenic effect (Tabata T. et al., Immunopharmacology,
24:57, 1992;: Hibino et al., Immunopharmacology, 28:77,
1994), etc.
The present inventors researched the LAK activity-
enhancing effect (antitumor and/or anticancer activity) of
20 Lentinus edodes with a view to providing materials and
methods for screening the LAK activity-enhancing effect in
vivo demonstrated by direct administration of an extract of
Lentinus edodes mycelium.
In a conventional method, the LAK activity-enhancing
25 effect was tested by actually administering an LAK activity
enhancer to the host or reinfusing into the host the
activated lymphocytes which are prepared by isolating a

large amount of autologous lymphocytes followed by

- 5 -



12 JUN 2003 formul ation containing the extract of Lentinus edodes nycelium
As used herein, "screening materials" refers to materials used for testhmg
invitro the LAC activity enhancing effect obtained by in vivo 2003
adm nistration. "An 5 extract of Lentinus edodes nyceliunt used as a
screening material in the present invention refers to an extract prepared

by crushing and deconposi ng nycelia grown from Lenti nus edodes cultured on

a solid nediumor a solid nmediumitself containing said nycelia in the

presence of b MEIANhAR AN, TPl ok dodntiyususdgdes, mycel | um

as used hereinis pr y obt a| ne £ hot™ 1 fol |l owi ng
process. Leng s A9UES [ sed on

bagasse (sugaﬂ'cane re5|due§ and 15 efatfgglggéeE@?gﬁﬂ¥%Pg#ﬁmﬁﬁ§cel|a and
then the SOlgrldIRE B GUHA! HyHsdd GO JBFRIIA It Blilginiddeqd do enabl e

about 30~ by wei ght or Tess to pass through a 12nesh sieve. To th

delignified @it M arree Rk Vel th NS He O %ﬁxZWESrJ.CtQVbS' sting
of a carbohydrase) pr ot ease or conbi nation thereof, and said solid

mediumi s rraéd":teﬁﬂefb et d ® e T &m0 fwas e R0-TREC dr0 LKUSIEERALgF | nd.
The enzynes used in this step include, but not imted to) cellul ase,

prot ease or eflhsmesirdasetudliey s canmedifieote ris heidrcamdhyg maikied iith sai d step
is adapted so that 25 at |east 70~ by wei ght of bagasse fiber is able to
pass througlpasstidbleedsiy siealce iy stilval tdigresd ishdrdtieumiigh loesited to a
tenperature of 95C to ensure inactivation of the enzynme and sterilization.
Finally, the resulting - 9 12 JUN 2003 suspension is filtered to give an

extract of Lentinus edodes celium_ The extract of Lentinus edodes
nycel i um mMMﬁJ&Wl ng materials or inmunotherapeutic 5
agents 98 the pre%%e £H3Q%13£g1ofb%h60%ggggl nt%%en%lonefound that
an extract of the mycelium, which is a precursor to the
edible fruiting body of Lentinus edodes, has a far higher
immunopotentiating activity, antitumor activity and/or
anticancer activity than the fruiting body. We also found
15 that said extract can be used as an alternative to IL-2 to
induce a LAK activity in vitro. We accomplished the
present invention on the basis of the finding that the
antitumor effect in vivo and/or anticancer effect,
especially LAK activity-enhancing effect shown by direct in
20 vivo administration of said extract can be screened in
vitro.

More specifically, the present inventors found that
the in vivo cytotoxicity, which is exerted by the direct
administration of an antitumor or anticancer agent,

25 especially an LAK activity enhancer containing Lentinuis
edodes mycelium extract, has a positive correlation with
the cytotoxicity which is exerted when lymphocytes prepared

from a subject are activated with said LAK activity
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concentrated and freeze-dried into a powder to be stored and used in
various forns. The freeze-dried product is a brown powder with hygroT??ﬁN?
characteristics and has a peculiar taste and odor. 10 The extract of 003
Lenti nus edodes nycelium of the present invention can be directly added to
| ynphocyte fractions prepared from peripheral blood. When the extract of
Lentinus edodes nyceliumis directly added to | ynphocyte fractions, they
are contained in screening naterials of the 15 present invention preferably
at a concen [ f / - " rsef.ecahl ~ m - 100
~ 9/ m, rms:elh%%élg%rrgbl ;]/TH%(% ﬂ?efleﬁwgrg%n?lgpg&&gﬁlﬁgggxt%r gl(e:’%éhéfi Eg%ti nus
edodes nycels : r.e i Vv i IS r ahl t eril | _wth

acet one bef gfglé}rﬁﬁngh?dggdsﬁo@rcduﬁ% 28llcglallb§h§r %?i ?:g?t ?E/:Itggégg to
peripheral khdQecidy FHSE NREIAII ¥ a5 SLEGRERY @%Fn%&'i@hﬁgof:héh_e
present invention can be perfornmed according to the nethod of Takagi et al.
(dinical | zmepel eF: 19:245-249, 1987) with exception that a screening

mat erial such as the 25 extract of Lentinus edodes nycelium of the present
inventioh is used(an psatatdhg pe2iphecraldbngbsl, £k a8hti ¥ubyect to
enhancenent - screeni ng nmet hods of the present invention are nethods for - 10
12 JUN 2003 paepare liyngphocwie riorastimmar,i al havi ng an LAK dcti vi tyenhanci ng
effect suitable for a subject, conprising the steps of (a) isolating

peri pheral bl ood flibdnpriepagdibigeen LAK5ipdepedesappphocyhéchrasti ons, (b)
preparing an LAK-induced sanple, which is produced by treating said

| ynphocyt e Praduicess b ttrea tsidyde &mildy Lymphocaiteoff ralgd igneswiathi Avent i on,
and a control sanple, which is produced in the absence of the screening 10

material, afFTEEPIMEad@tietd adnPLc ItFamTsg efte IPERPEdOPY| BPEs0FOREFYL

i nduced, sanpl.e and sai.d.caqntrql sa tQ.determine the .in vitro LAK

wet vt oy ooy s T el aR TyereBeRrae por thd §oERBPetE. 15 o
i nduce LAK gelieS.i 4y Qcytes are isolated from peripheral blood of the
subj ect. Heparin'is 'added to peripheral blood fromthe subject, and

monocytes at the ighepbagarang %%Ba"c%ﬁn?Qr% densi $ XkOkadigatiegnbEi fugation
on Ficoll-Conray solution (s. g. - 1.077). ~cIlhe separated 20 nonocytes are

washed withgsBBA (ipldutel sendidutan@ sid MphtZo3 Eaiplecand Geesrmtinpended in
a culture nedium (preferably, RPM 1640 nmedi um (G bco) contai ni ng FBS

(1 nacti vat edhiectial vidriond.A%e ract)i varty/-@nhamicii higoeif€ecti bfdeder sdreahiag
density of 1 x 106 cells /m . This 25 suspension is transferred to a Petri
di sh whiZh haderdal oot satigd shibtiectut oFdeupregeasnminventdse fdsols

m nutes, and incubated at 37C for 1 hour. Unattached cells are recovered as
| ynphocyt e PFEHdGTs 2 soppening MAYQTrigds coRkAlRdHGe dneapFiteacssr € for

exanpl e, prepared b gp f ol | owi.n r Qegyre. E hocyt.e fractions_ prepared
by the. pr ochhi S0 RIReE SWsant WTHER e BPe el df SE18 #RngAro
concentrati Q. Qf é_ }%Etlh (]i'% I rp[!l‘ nﬁ 1 56 1Qf il gium
cont ai ni ng g"uspéarrl1 é’é ce s°dllst>ga g(f%t%olwyaec e\%e r glg)ta 8§n§| ty o_? %ﬁx 10" to
1 x 105 cel l/p8liley T MEREhcele! | THReeriekl, R P e2RAORNVEhe %N
determ ned by those skilled in the art on the basis of the activity of
ef f ect 0go celdes aterd t ARG A i9R) Hidtletilal sOfcontaining the extract of

Lentinus edodes mycelium and screening methods using said

materials capable of determining in vitro before

administration of the LAK activity enhancer whether or not

the in vivo LAK activity-enhancing effect can be expected

25 from an LAK activity enhancer. Screening materials and
screening methods of the present invention can be applied

to humans as well as to domestic animals.

As used herein, "LAK activity” means the anti-tumor
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10 target cells to effector cells, etc. Said suspending solution contains
the extract of Lentinus edodes nyceliumas a screening material at a final
concentration in a range of 1 ng/m - 100 ng/m in accordance w th tha&N 2003
experinental design. 15 Thus, |ynphocytes of the subject are cultured in
the presence of the extract of Lentinus edodes mycelium of the present

i nvention at various concentrations (including zero) to prepare effector
cells. As used herein, the termeffector cells refer to cells treated under

the cul ture 4 oepdict iaft ihAlty3 cdaYy tRbx1RC MUAGMPAbRyIERDh Qe (8S GGt ur ed
with an LAK activity enhancer (lynphocytes treated with an LAK activity

enhancer) anrhmoyEP PE¥lceyndWlabilee Gyl oBdedMakeng WKt Reuti viAk activity
enhancer (lynphocytes treated under the extract-free condition). 25 Control

sanpl es ar e pptep@iet huvehdizare pnFoedwce an hotolokourdueethayameias Wi th
exception that sterilized reconmbinant IL-2 (rlL-2; 2000 Um) is added in

pl ace of the LK eetiing tyaiedihiadlcing"l1Zeferk? tdUNh208E fledlf aEt ievihiaycdayy be
determ ned by SICr rel ease assay) [3H] uridine assay or the like. In terns
of convehi erthd saf@Kolajcedviivtiyt,y ehialte 1Sl @ndueliags ¢haspaypdustpobafl efablak used
in the present invention. The5l Cr rel ease assay is one of 5 nethods for

det er mi ni ng cied 1wi tfmom Ramposydeisc oy fagahest enhagetingelths ehtiAMmes] | s

i nduced from | ynphocytes treated with an LAK activity enhancer. The5l Cr

rel ease assa@ftilyidymethe&FimdangeldKnicild§ -t he cytotoxicity of effector
cel | s agai nst target cells, which conprises the stegs of : 10 (i) adding

SI Cr- 1 abel ed sodi GERPERAFEMENE PE LAE ASEd¥Lt¥eiPSTEaSPanEPtLRBMPEr get cel | s,

i ti t he .t | | ith ef t | I h Kil | |
(1) 2o | BRI L ISt OfL 2 BBl B o
d 15 (il i f. Sl . [ t |1 | t
a0 12 b ERSHEL B8 38 Wl S L FRCSh D BB otV

Subcul t ured GRlde$ tUSed e 1l 3ah &8 |a§>§>il@.eﬁhﬁo1c:‘| Qﬁﬂ?elt%a§§eﬁ%§1@_‘xt%r &or
preferably udi cells or Raji cells. 20 Target cells cultured in a culture

flask are ragpreragg lankaleton birtIhvOryandtt BeRodiyi dedaicheateagbrvel | of a
mcrotiter plate after labeling. It is preferable to use a culture nedia

sui t abl e f orimprevgmamttiheofinturec Eungetdeona cul ture nedia for the target
cells. The liquid nedia
15 BRIEF DESCRIPTION OF THE DRAWING
FIG. 1 is a bar graph corresponding to the data of
Table. 1 showing the results of screening for LAK activity
enhancement with the extract of Lentinus edodes mycelium
of the present invention.
20
THE MOST PREFERRED EMBODIMENTS OF THE INVENTION
The present invention provides screening materials
containing an extract of Lentinus edodes mycelium and
screening methods using said materials capable of in vitro
25 determining before administration of said extract whether
or not an LAK activity-enhancing effect can be expected by

direct in wvivo administration of an antitumor agent or an

anticancer agent, especially an LAK activity-enhancing
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25 include) for exanple, RPM 1640 appropriately supplenmented with serum
antibiotics, etc. Target cells are | abel ed by addi ng 100-150 ~. C Slﬁb

sodi um chromate per 106 cultured target cells followed by - 13 Nni003
2003 stirring thoroughly and incubating at 37C for 1-2 hours. Cul tured
cells are washed with PBS three tines, and then suspended in RPM 1640

medi um contai ning 10~ FBS at 1 x 10b cells/m . The | abeled cells are washed
with the nedium5 which is used for culture or phosphate buffer (PBS), and

adj usted tOfarﬁkﬂakl%ﬁn%%%k%ihlﬂgl?F§Se§t}Q tcs#lgéﬁ¥1ﬁﬁstg§ Cg'un]

containing 10~ fetal bovine seru or feta serum

assay. Targfyceghilim.at a3 ¢eRa h¥refind Xségeeﬁ§hgsﬁ§€éfléi§"aPQerEOtSaCh
well of a mcrotiter 10 plate in an anount . I'n'the assay f

det erm ni ngmaYetiatisCiuska eaeh re8lklingonhavRtpg eRLALAGI€EiGELYS is further
supplied with 100 ~, 1 of 1IN HC1 for maxi mum di ssociation, 100 ~.1 of the

nedlunlalonenhahcmaguE@Ee@ts@@Qa&heanbyoinebieet@ﬁmﬂ@iéﬁraﬂléﬂo ~iad5 of
the nediumat a density of 1 x 105 - 1 x 106 cells/m stinmulated with the

extract 5f éesntractsofdddatimeekdodesl mybelpuedecnsed nyensi str@ényayi ous
concentrations or 2000 Um rlIL-2 as a control for experinental

di ssoci ati omat€ménl tibe thec preiseat phuertienceefer$ugedamtetOacprn for 5
20 mnutes on a plate centrifuge to collect cells at the bottom of the
wel I, and t hespamedbivegriushding-agdz deaoubasdng amyceis ograws Avoms.
Cytotoxicitﬁ to target cells in the SIC rel ease assay is cal culated by the
equation be 6ﬂ¢12u§ EﬁﬁéﬁﬁnﬁﬁﬂéprﬂﬂsQBcFaﬁPéh@c%ﬁﬁlﬁml%Fa? solid

di ssoci ati on LAK ctivity = x 100 Maxi mum di ssoci ation(c nz Nat ur al
dissociatioﬂ%ggﬁF 559 r GOPARIREPPY PRV Y HEGEL AT éBuF??yPB? ﬁ% -0%4 12
JUN 2003, scr ning terial _can be determ ned by conparing the LAK
act|V|3§%s 8$%Fﬁe daCe§™é e and contr ol sanple cal cul ated by the

equation above. Apy ghsx%t:setoa deb AL TRk NGa 5B Giati9da 5 natural
di ssoci ati on and experlnental aISSOCIatI0n§ targ s are 1ncubated
under 5~ C{eabid’%s preserabily! 88thined by, but not llmlted to, the
following process. Lentinus edodes spawn is inoculated on
a solid medium based on bagasse (sugar cane residue) and
15 defatted rice bran to grow mycelia, and then the solid
medium containing the grown mycelia is delignified to
enable about 30% by weight or less to pass through a 12-
mesh sieve. To this delignified solid medium are added
water and one or more enzymes consisting of a carbohydrase,
20 protease or combination thereof, and said so0lid medium is
maintained at a temperature of around 30-55°C to crush and
grind. The enzymes used in this step include, but not
limited to, cellulase, protease or glucosidase. The solid
medium crushed and ground in said step is adapted so that
25 at least 70% by weight of bagasse fiber is able to pass
through a 12-mesh sieve, and then the solid medium is

heated to a temperature of 95°C to ensure inactivation of

the enzyme and sterilization. Finally, the resulting
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the art may appropriately determne a culture period in accordance with the
pur pose of the experinent, the nunber of cells used or other conditions;

for exanple, 3.5 hours 10 in the present invention. The radioacti vilklyJU 2003
5/ Cr released in the culture supernatant can be neasured using a
scintillation counter or the like. In a preferred enbodi nent of the present
I nvention, 15 various steps are perfornmed as follows, though it will be
appreciated by those skilled in the art that suitable changes and

nodi fi cati oruspahsaonTade filltered tty §ivePannNakephcitnogatnWhlsi S
collected fromthe incubated plate to neasure radioactivity in a 20
scintill ati edos@shBicellim.extract of Lentinus edodes nycel i um which
exhibited an in vitro LAK-inducing activity in the above screeni ng net hod

was adm ni stered Fhe3eXtragiday Lehtindayedbekngiieelidk mayi vety in vivo.
Lynphocyte fractions 25 coll ected by the above | ynphocyte recovery nethod
wer e used t didefctliy nisddAdnacidreiening maderibthe sangmmandithetapeasikor said
LAK-i nduced sanples, showing that the in vivo LAK activity-enhancing effect
has a poSit iagender ol dtheopreisemt- ibyentidd,JUNt20608vehéentlyi can besul t .
The follow ng exanples further illustrate the present invention but should
not be takegoRsentxratiady ande fregse -diriede intpent PoWdeketet be Btoweld be

appreci ated by those . . .
and used in various forms. The freeze-dried product is a

brown powder with hygroscopic characteristics and has a
peculiar taste and odor.

10 The extract of Lentinus edodes mycelium of the
present invention can be directly added to lymphocyte
fractions prepared from peripheral blood. When the extract
of Lentinus edodes mycelium is directly added to lymphocyte
fractions, they are contained in screening materials of the

15 present invention preferably at a concentration of 1 ng/ml
- 100 mg/ml, more preferably 1 pg/ml - 100 png/ml, most
preferably 10 pug/ml - 50 pug/ml. The extract of Lentinus
edodes mycelium of the present invention is preferably
sterilized with acetone before it is added to cultured

20 cells or directly added to peripheral blood.

Screening methods using screening materials of the
present invention can be performed according to the method
of Takagi et al. (Clinical Immunology, 19:245-249, 1987)
with exception that a screening material such as the

25 extract of Lentinus edodes mycelium of the present
invention is used in place of IL-2.

Accordingly, LAK activity enhancement-screening

methods of the present invention are methods for
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5 skilled in the art that various changes and nodifications can be nade

W t hout departing fromthe spirit of the present invention. 10 ~xanpl e 1:
Preparation of an extract of Lentinus edQes A solid medi um consistlhdg/Nofi3
90 parts by wei ght of bagasse and 10 parts by weight of rice bran was
soaked with an appropriate amount of pure water, and then inocul ated 15
with Lentinus edodes spawn and allowed to stand in an incubator at
controlled tenperature and hum dity to grow nmycelia. After nycelia spread

over the soldefdWfiintiNg e PAGAS L RARE AS MR eAK! @cgidhks -24~ by

wei ght or less to pass through a 12-nmesh sieve. To 1.0 kg of this 20

delignif iednRGidiNgwIfrasiaf:ikdblle Fod ¥ SuiRfedit 2R8mprdsdngl thlerified
cellulase while naintaining the solid nediumat 40C to prepare a

medi um cont @Hdpy dgE xture. Then, the nmedi um containing m xture was
circulated by a variable speed gear punp, during which the solid nmedium 25

was crushed and grieynd sall dtimegeard phetraab®lbod0@ romnuhes sabjebat tabout 80~
by wei ght of bagasse fiber is able to pass through a 12-nesh sieve. The
medi um cHnt neparem mpreoayse dinsitednand ground whil e the tenperature of -
| b 1 Z JUN 2003 said m xture was gradually increased. Then, the

medi untont ai ni ng iyt prepsasidfournhdAKhdatdedetosad@leo whégheideactivati on
of the enzyme and sterilization and allowed to stand at 90C for 30 mi nutes.
The resul ti MFafsfainy dgraal @ alik lymphesy tie Ifracdd onisr wdgh & 60- nesh
filter cloth to give an extract solution of Lentinus edodes mycelium_ which
was concent SATEEEME MAPIHGhY &ft ddhe RIS S d@Verdirsd goHdér CoMi&dxt r act

O et rus SSRdes, THSEN U AR ALERAT 80 0Shnne cont ned 23, Qe
proteinfo material, and

(c) measuring and comparing the LAK activities of
said induced sample and said control sample to determine
the in vitro LAK activity-enhancing effect of the screening
material for said subject.

15 To induce LAK cells, lymphocytes are isolated from
peripheral blood of the subject. Heparin is added to
peripheral blood from the subject, and monocytes at the
interface are separated by density gradient centrifugation
on Ficoll-Conray solution (s.g. = 1.077). The separated

20 monocytes are washed with PBS (pH 7.4, without Ca and Mg)
2-3 times and then suspended in a culture medium
(preferably, RPMI 1640 medium (Gibco) containing FBS
(inactivated fetal bovine serum) and/or antibiotics, if
desired) at a density of 1 x 10° cells /ml. This

25 suspension is transferred to a Petri dish which has been
precoated with autoserum (plasma) at 37°C for 15 minutes,

and incubated at 37°C for 1 hour. Unattached cells are

recovered as lymphocyte fractions.
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determ ned by the Lowy nethod and 2.6~ (ww) polyphenols determ ned by the
Folin-Denis nethod using gallic acid as standard. The extract of Leq;ﬁggsmﬂ3
edodes mnycelium further 15 contains 8~ crude fat, 22~ crude ash and 'about
20~ soluble nitrogen-free materials other than carbohydrates. The extract

of Lentinus edodes nycelium had a sugar conposition (~) as follows: Xyl
15.2, Ara 8.2, Man 8.4, Gul 39.4) @Gl 5.4, GcN 12.0) GuUA 11.3. 20
Initially, peripheral blood was collected fromsubjects A, B and C before

adnmi ni stration of LhReinwheaat s@mphest heds ededeganpeel | yregadeal bor tapal
adm nistration of 25 1200 ng the extract of Lentinus edodes nyceltumthree

tinmes dailyfban oenegWpelededu@ach 1¥mpﬁ@b tby FRAEEY ba sf E@ébaeea bgokaked
from these peripheral bloods by the net od bel ow can be screened for the

correl ati onpheceaanet B®ovie \&ireo suspéndedlinl Nc2003rkymphoamt ataat i vating
ability of the extract of the present invention and the in vitro

| ynphocyt e- &dniadatciongealtirlaittiypnofoft e xeA0f act1l HHepafr ice luagmili asid ddded t o

t he peripheral bl oods, and 5 nonocytes at the interface were separated by
density Jradilentf tbet medigat icomtannEngokhisfendeyl selllisi ba fddegd. td. 077),
then the separated nonocytes were washed mnth PBS (pH J- 4 wi t hout Ca and
My) tw ce agéchhegldusieddd@nisi tRPRIE 16xolﬁed¢®n1(KabQoFeééﬁVaBﬁﬂng 10~ FBS
(inactivated 10 fetal bovine serum at a density of 1 x 106 cells /m . The
cel s isol af8§ ByMbeE okt IK6d 1S HeE Wedd £rBnbrePBYOPEiatedVt ure di sh which

had been precoated with autoserum (pl asma) at 37C for 15 m nutes _foll owed
by incubatlgﬁ tgrmined: by %R&E'Sk&ﬁgeghéﬂ Eﬁétﬁﬁéheﬁ EBP| BaGdFeOfelbeer ed

i&?éém‘)%ﬁf&”aﬁt&' %3%%&13@9&3?2%39 E@%gsﬁﬁs BPPPUBSYISH, S
| noubat g v BbglA0T0 5 198 eSS CLrsodl UauGNEATBLEGLNGY Engl and

Nucl ear |ncubator hour |1 s | abel ed

with SICr W%BQuW@%Re@th%HnPBQh%h%%%r%b%eéf E@ﬁt&ﬁﬁ@ éHéE@Bdﬁ CbmlBRM 1640
medi um contai ning 10~ FBS at 1 x 106 cells/m. A 50 ~1 aliquo

cel I s/well) agf at @cgelena@ly wmaltahalaedadsaaborvaivesnaddedatoonach weh:bngfe a
mcrotiter 25 plate, and 100 ~.1 of 1N HO was further added to each well

of the maxi mfimldnggodi at ilo0® groomd (posctbrdancst whkh, théOexpeoimBRIWR11640
medi um cont ai ning 10% FBS was further added to each well of the natural
di ssoci ati odegd@lp (negative - 18
15 Thus, lymphocytes of the subject are cultured in the
presence of the extract of Lentinus edodes mycelium of the
present invention at various concentrations (including
zero) to prepare effector cells. As used herein, the term
effector cells refer to cells treated under the culture
20 condition for 3 days and include both lymphocytes
cocultured with an LAK activity enhancer (lymphocytes
treated with an LAK activity enhancer) and lymphocytes
cultured in the medium alone without LAK activity enhancer
(lymphocytes treated under the extract-free condition).
25 Control samples are prepared by the same procedure as
for LAK-induced samples with exception that sterilized

recombinant IL-2 (rIL-2; 2000 U/ml) is added in place of

the screening material.
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12 JUN 2003 control), and effector cells stinulated with 10 ~,g/m of the
extract of Lentinus edodes nyceliumof the present invention or ZOOﬂ%jﬁiﬁ
of rlIL-2 as a control were further added to each well of the experi 003
di ssoci ation group 5 (each 100 ~1 (1 x 104 cells/well)). The plate was
centrifuged at 800 rpmfor 5 mnutes on a plate centrifuge to collect cells
at the bottomof the well, and then incubated in a 5% COz incubator at 37C
for 3.5 hours. The culture supernatant in each well was collected by 10

SOKEN- PET B 96 {1 2R BB+i03whabeyl Bahere@idnblich 2dhoagkiubLy desagoasur od

in a Y-scintillation counter: activity was caf culate e equation

bel ow. Experi ' gyl ' |5
el ow per[riﬁgn&fidﬁhésggéé‘&' g?({:?ll?é'? 1¥ed ur afp i SSHCT 6;1? I‘ﬁ?}g‘g%}g%ﬁn( cpm

activity% = x 100 1 5 Maxi nmum di ssoci at1 on(cpn) - Nat ur

The_V?SU|tSaﬁﬁeo%?@WQi%ﬁthbkﬁelsQﬂdr%h@as%;éE%Qbei%3p%gfg%%hlyousEﬁK
activity Subject B C1 Before adm ni stration 2°Screéening usi ng extract

(final concent kakl PRestdt~id@nkidn.3 ﬁhbeﬁcﬁdﬁénééééaaégg%Oise@ﬂéagf 13~
27~ 14a 21a 34~ 15~ 40~ 43~ 150 | NDUSTRI AL APPLI CABI LI TY The extract of

Lent i nuss edadesodsc Eoirl @ewasmihdhby iadiiinirst ehedcyeosoRiiesty AgamndsB to
exhi bit an enhancenent 19 _ 12 JUN 2003 of LAK activity in vivo(see

Tabl e 1, Testrbet dellshefi LAK tedlsciedoceq Brbin LhmpRztyaet oretbed
present invention exhibited an LAK activity-enhancing effect when

| ynphocyt eswiitbl ane@AKr emtpaniityhenhbnbeved BhesUBf ecekedsanadsBayeis &
stinmulated wth the extract of the present invention and said effect had a
posi tive cofedhgd §erwdeltermdning égﬁivwﬁytéﬁhéﬁéYngfe¢f§e€t9§tQﬁhéé by

directly orally adm nistering_the extract of .the gresent invention to
subj ects A 2H81BStstaresh cetlste¥higy, cOPPriAGS) the §4e¢P$0°found that the

LAK actjvity-enhangi ffect, of -t t f ti d | i f
the pr okdnt i nvontEon0AtaEn68 %) “BPAFdaaArAPS: PAEPDRCEahonbh ey LOFEEEd by
i it i.ng, f i dod | i tually 15
oral Iy adm RESLEl &8 (808N LR “Co08 cURMBEY unenhancement of LAK act | vily
even 1n vivo (See(I§?|EeéctIﬁﬁtthQ-t§}%eih8eiﬂsVW££R_éff@@@bfgc&iiE the

extract of the present invention showed no LAK activity-enhancing effect
even when | yepeacukekiaaleat edifisosrpenikpbenak)bkessudbteabiveeh &
screening material or rIL-2 as a control, and
15 (iii) measuring the amount of °'Cr released into the
cell culture supernatant from the target cells bursted by
the effector cells.
Subcultured cells used as target cells in the *Cr
release assay are preferably Daudi cells or Raji cells.
20 Target cells cultured in a culture flask are recovered,
labeled with °!Cr and then divided into each well of a
microtiter plate after labeling. It is preferable to use a
culture media suitable for the growth of the cells as a
culture media for the target cells. The liquid media
25 include, for example, RPMI 1640 appropriately supplemented
with serum, antibiotics, etc.

Target cells are labeled by adding 100-150 pCi *Cr-

sodium chromate per 10° cultured target cells followed by
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20 were stinmulated with the extract of the present invention (see Table 1)
Test No. 2). This exanple al so denonstrated that the LAK activity-engzgﬂ)gﬁl3
effect of the extract of Lentinus edodes nycelium of the present inv
obt ai ned by oral admnistration can be predicted by in vitro 25 screening.
Therefore, it was found that the LAK activityenhancing effect of LAK
activity enhancers of the present invention obtained by oral adm nistration
can be exactly - 20 12 JUN 200 predicted fromin vitro screening
results. Thggiriieg rheirsaghAly agd nicybathagchng3ePE eedr of -3 heodtsect

adm ni stration of LAK activity enhancers containing the extract of Lentinus
edodes nyceklulrtuefed ke liseatet washedemtiitanpPggntheeceonymasenthy dakar m ned
invitro before said LAK activity enhancers are actually directly

adni ni st er eduspendededin RPMIAR 646t meidiymecbatadéningadobeFsif att ilvel ¥ 0and
rapidly adm nistered to subjects prom sing fox LAK activity-enhancing
ef f ect and, ceddedwdr., Ubel dabeledadeiliissaret weshefl watl LAEK metiiuimt y
enhancers to subjects unpronm sing for LAK activity-enhancing effect can be
prevent &l. wbdebvdss, usedsifezl cyliture on prhespbbjiecbufEfeyr ¢RBFY .| eadened in
met hods of the present invention because the in 15 vivp therapeutic effect
of LAK acti @Agysd@fartCels fdaglbecscesdradirn VftﬂomePEGH%l% drhel® to

collecting a_large nunber of |ynphocytes fromthe bl ood of the subject. -
21 12 Julreodsdéom gentaining: 164 ﬁSFa&ePQVﬁPﬁiﬁ@ramnzféﬁﬂaPri eFetr o

havi LAK.activit ' ffect i tabl bj.ect [

'he Steps oPPLEaperil AFCNG BoPi pREFLI bRAGHoRr BRLLReatut BEOoLEpPepr e
the steps of®'(a | g uj dEP>¢ 5%

oY oduoer by "1 Pat s ag e AR A e PR RSl o

the present phAweNtinoRn aRdudtCoRt 5@l yganpl e, which is produced in the
absence of Phe screening material, and (c) neasuring and conparing the LAK

activity of said irpduaedagagp! eo2ndesarflifonlr ey t608Ri€1EP, dehEhMyaRIt he in
vitro LAK activity-enhancing effect of the screening material for said
subj ect . containing said target cells is further supplied with 100
ul of 1N HC1l for maximum dissociation, 100 pul of the medium
alone for natural dissociation, or effector cells in 100 ul
15 of the medium at a density of 1 x 10° - 1 x 10° cells/ml
stimulated with the extract of Lentinus edodes mycelium of
the present lnvention at various concentrations or 2000
U/ml rIL-2 as a control for experimental dissociation.
Then, the microtiter plate is centrifuged at 800 rpm for 5
20 minutes on a plate centrifuge to collect cells at the
bottom of the well, and then incubated in a 5% CO,
incubator at 37°C for 3.5 hours.
Cytotoxicity to target cells in the °'Cr release assay
is calculated by the equation below.
25 Experimental dissoclation(cpm)-Natural dissociation(cpm)

LAK activity$ = x 100
Maximum dissoclation(cpm)-Natural dissociation{cpm)

In vitro LAK activity-inducing ability of the

- 14 -



2. The nethod of claim1, wherein the screening material is an extract of
Lentinus edodes nycelium 3. The nethod of claim 2, wherein said ex g
Lenti nus edodes nyceliumis prepared by the nethod conprising: crus masﬁﬁ
delignifying a solid nedium 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. 4. A screening material containing an

extract of tepéénufgesatesiaycehhupe Capadtrinéabey ngomiseeing the LAKVitro
screening nethod of claim1 to screen if the LAK activity can be enhanced

in vivo. 5. adtselecesngfneherinbfuoéd Gampld, anbleten tirsRi sampleact of

Lenti nus edodes nyceliumis prepared by the nethod conprising: crushing and
del i gni fyi ngaacadateddnbgi the cegtathomgabenei nus edodes nycelia and one or
nore of additive enzynmes(s) selected fromcellul ase, protease or
gl ucosi dase to prikpatike t $ieep ush st ernimirg eraxain Gidsatiediam i s based
on bagasse and defatted rice bran. 6. Use of the screening material of
cl ai m 450r Batweraihdipsephatiopnand expeniméntal rébssoiatiomprtafgat
subj ect. -22

CA Y2, A2. ASSRELA ape Alpoubgteg mdm25%\ A Aty BIARY. AThosayakELAAG AD2. Af 2.
AABRSef)NP uv" #?nor | wmhc”Y] ca] ca] ca] ¢ gca]c %ca]c Lca]ca]ca]ca]ca]ca]ca]ca

] ca] ca] ca] ckBfcaFtafey] EEPE%H’E%TE%}YEa‘]l% $ERIRe ] 2R ERATS RAFIRAL ER Ags6 7

zupkf a\V\]ca%Ea%Ea%Ba Cwil]c:ﬁl\g}?% & ’6% ]CE] %ca}lp allfx@ a] c%]lé:al]lw{al%gg] ca] ca]

ca] ca] ca] ca

of cells used or other conditions; for example, 3.5 hours
10 in the present invention.

The radioactivity of *'Cr released in the culture
supernatant can be measured using a scintillation counter
or the like.

In a preferred embodiment of the present invention,

15 various steps are performed as follows, though it will be
appreciated by those skilled in the art that suitable
changes and modifications can be made.

The culture supernatant in each well 1s collected
from the incubated plate to measure radioactivity in a

20 scintillation counter.

The extract of Lentinus edodes mycelium which
exhibited an in vitro LAK-inducing activity in the above
screening method was administered at 3600 mg/day for 7 days
to induce LAK activity in wvivo. Lymphocyte fractions

25 collected by the above lymphocyte recovery method were used
to determine LAK activity % under the same conditions as
for said LAK-induced samples, showing that the in vivo LAK

activity-enhancing effect has a positive correlation with

- 15 -



PQ67} ~

6}xs%1| d{ Z} c] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cal ca£l &ﬂ
ca] ca] ca] ca] ca]ca]ca] ca]ca]ca] ca]ca! 67)c78JK} xsnid_ Z]c]ca]ca]ca]ca]dayw
]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
] cal

8ghm~-0189} ~7p78} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]calc
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca!*+

I YR01<=Ar sSmakxsni &ifhe] ¢elsealcal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! *+FGOPuw} xsni d_Z] c] ca] ca] ca
] ca] ca] ca] ca] ca] ceheafeallealiag] eadmples] £alenteajtahsarstd ceheapeosentcal ca
] ca] ca] ca] ca] cal npef

+, 8: Z[ "} xsnildvEhtlioa] baltc shoajildahoa] ba] takea] as] tamhdéaing] chgcatopgceafcal cal
ca] ca] ca] ca] calca]ca] ca]ca]ca] ca]calca]ca! !BC
!!!!"}xsnid}chﬁnapo&ﬁo@]¢apcakoa]cakcap¢a]ba]aaprapmated]bg]thpsa}ca]ca]ca
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10B<1098& (I puzidigd CcepldulageprhileSBRpin0e@riny- kg solid medium at

40°C to prepare a medium-containing mixture.
Then, the medium-containing mixture was circulated by
a variable speed gear pump, during which the solid medium
25 was crushed and ground at the gears for about 200 minutes
so that about 80% by weight of bagasse fiber is able to
pass through a 12-mesh sieve. The medium-containing

mixture was crushed and ground while the temperature of
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I~ =1yl " " 10%8actiMa¥ioh @% (the eh@yméOand sterilization and allowed to

10: =10% & () - ! s@#10%&' () - 3-10% & () -! F"b"y##S${ Y7~ _ =1 1 y$#I0YRR& () -! ~$#10
MRRE () - #10%ta&d( Jat! #0080 £& (30 minutes. The resulting medium-

t#109& ()-)! "10%00& () - MBsX&& & &a&m&' {\:!!!y#10%Kk& ()- (Y10%WE& () -
10' 0 10'® 1¢'ontaiding&mikthre# votpd&1terod4tttou@h( n- 80amesh filter

(X((8) p) wX9{\:!!6$10%WE& ()-,#10%h& ()- !'n, #109BS&' () - !t y#10988& ()-!~sy#1l
0%&}()_|~y#@g@&h(ﬁop piver an+ extzfaet: solution of Lentinus edodes

10M=10%VvE&' () -:109%v& ()-!t-"10%& ()-!p-"10%& ()-a&#10%M & ()-e! a&#10%& () - e,
o 1_p+___nﬂwygdggm& @PJC@aMQW&CppcenngW&d(?ng then converted into a
"109%V& ()-,fM 10%wK ﬁ) "1 10%VE' ()- 10M

10M . H.. / EﬁﬂFﬁgf@ () - QO%VE' ()- @O%E ()-,L:!10%v& ()-1"! 10%Vv&

- I 0, 0, 0, -
() 10AW& (0)- /5& /// act X%lgé%%}gdgﬁé&gdgs mycelium as prepared

10 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
standard. The extract of Lentinus edodes mycelium further

15 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
39.4, Gal 5.4, GlcN 12.0, GluUA 11.3.

20
E le 2: Def inati f LAK tivit

Initially, peripheral blood was collected from
subjects A, B and C before administration of the extract of
Lentinus edodes mycelium and after oral administration of

25 1200 mg the extract of Lentinus edodes mycelium three times
daily for one week to each subject. Lymphocyte fractions
isolated from, these peripheral bloods by the method below

can be screened for the correlation between the in wvivo
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RPMI 1640 medium (Gibco) containing 10% FBS (inactivated
10 fetal bovine serum) at a density of 1 x 10° cells /ml. The

cells isolated by the method above were transferred to a

culture dish which had been precoated with autoserum

(plasma) at 37°C for 15 minutes followed by incubation at

37°C for 1 hour, and then unattached cells were recovered
15 as lymphocyte fractions.

Target cells (Daudi cells) subcultured in RPMI 1640
medium containing 10% FBS were recovered by centrifugation,
and incubated with 100-150 uCi/10° cells of *'Cr-sodium
chromate (New England Nuclear) in a 5% CO, incubator at

20 37°C for 1 hour. Cultured cells labeled with *'Cr were
washed with PBS three times, and then suspended in RPMI
1640 medium containing 10% FBS at 1 x 10° cells/ml.

A 50 pl aliquot (5 x 10* cells/well) of target cells

labeled as above was added to each well of a microtiter

25 plate, and 100 pl of 1N HCl was further added to each well
of the maximum dissociation group (positive control), 100
ul of RPMI 1640 medium containing 10% FBS was further added

to each well of the natural dissociation group (negative
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Z\ 7" Z#7Z] IDZAZ&0B 10N 2110% & ()0'f 8ells/well)). The plate was

centrifuged at 800 rpm for 5 minutes on a plate centrifuge
to collect cells at the bottom of the well, and then
incubated in a 5% CO, incubator at 37°C for 3.5 hours.
The culture supernatant in each well was collected by
10 SOKEN-PET X-96 from the incubated plate, and the
radioactivity was measured in a y-scintillation counter.

LAK activity was calculated by the equation below.

Experimental dissociation(cpm)-Natural dissoclation(cpm)
LAK activity% = x 100
15 Maximum dissociation{cpm)-Natural dissociation{cpm)

The results are shown in Table 1 and Fig. 1.

Table 1:
LAK activity
20 Subject
Test No. A B C
1 Before administration 13% 27% 14%
2 Screening using extract 21% 34% 15%

(final concentration: 10 pg/ml)

25 3 After administration of extract 40% 43% 15%

INDUSTRIAL APPLICABILITY
The extract of Lentinus edodes mycelium was orally

administered to subjects A and B to exhibit an enhancement
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eef Kf f 49g2hz[ 9nbC
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-y2hi i % kkkkkwXVB7 10 10 10 10<&109&' ()-!ny31#109%& ()-m ! 9y31#10% ' & ()-m
Ixy” $#109&' Erimuladeisith the extract of the present invention and
said effect had a positive correlation with the LAK
activity-enhancing effect obtained by directly orally
administering the extract of the present invention to
subjects A and B (see Table 1, Test No. 2). Thus, it was
10 found that the LAK activity-enhancing effect of the extract
of Lentinus edodes mycelium of the present invention
obtained by oral administration can be predicted by in
vitro screening.
The extract of Lentinus edodes mycelium was actually
15 orally administered to subject C to exhibit unenhancement
of LAK activity even in vivo (see Table 1, Test No. 3).
The in vitro screening with the extract of the present
invention showed no LAK activity-enhancing effect even when
lymphocytes collected from peripheral blood of subject C
20 were stimulated with the extract of the present invention
(see Table 1, Test No. 2). This example also demonstrated
that the LAK activity-enhancing effect of the extract of
Lentinus edodes mycelium of the present invention obtained
by oral administration can be predicted by in vitro
25 screening.
Therefore, it was found that the LAK activity-
enhancing effect of LAK activity enhancers of the present

invention obtained by oral administration can be exactly
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extract of Lentinus edodes mycelium of the present
5 invention can be conveniently determined in vitro before
said LAK activity enhancers are actually directly
administered. As a result, LAK activity enhancers can be
effectively and rapidly administered to subjects promising
for LAK activity-enhancing effect and, moreover, useless
10 administration of said LAK activity enhancers to subjects
unpromising for LAK activity-enhancing effect can be
prevented.
Moreover, physical stress on the subject is greatly
lessened in methods of the present invention because the in
15 vivo therapeutic effect of LAK activity enhancers can be

screened in vitro without the need to collecting a large

number of lymphocytes from the blood of the subject.
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(b) preparing an LAK-induced sample, which is produced by treating said

lymphocyte fractions with a screening material of the present invention, and a
control sample, which is produced in the absence of the screening material, and

(c) measuring and comparing the LAK activity of said induced sample and
said control sample to determine the in vitro LAK activity-enhancing effect of
the screening material for said subject.

2. The method of claim 1, wherein the screening material is an extract
of Lentinus edodes mycelium,

3. The method of claim 2, wherein said extract of 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
bagasse and defatted rice bran.

4. A screening material containing an extract of Lentinus edodes
mycelium capable of being used in the in vitro screening method of claim 1 to
screen if the LAK activity can be enhanced in vivo.

5. A screening material 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
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. Use of the screening material of claim 4 or 5 for the preparation of

a drug for treating a tumor of a subject.
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