ANTI TUMOR ACTI VI TY STRENGTHENI NG METHOD OF CRUDE DRUGS, COWVPGSI TI ON
CONTAI NI NG CRUDE DRUG STRENGTHENI NG ANTI TUMOR  ACTI VI TY, EVALUATI NG METHOD.
OF ANTI TUMOR EFFECTI VENESS BY CRUDE DRUG TREATMENT, AND EVALUATI NG METHOD
OF ANTI TUMOR EFFECTI VENESS OF CRUDE DRUG : BACKGROUND OF
THE -1 NVENTI ON This invention relates to techniques such as

strengt heni ng net hod, evaluating nethod and the like of antitunor activity
of crude drugs such as nushroons contairning polysaccharides having

ant i tumr AGkThoR AGFIVIFY! SERKNGPRERERG MuRiob (or SOkUPE! DRUES) festation

of antitunor fects in internal admnistration or expecting

ef f ect i veneSHPOSIRION { CONTAINING | CRUDE DRUESTRENGTHENIRG ' ANTDTUMOR t he
i ke. Vari ous ki nds of mushroons have heretofore been used in the

field of (ACDEVETYEUEVALUATING METHODOOEF ANTITUMORKEFFECTIVENESS| BY it has
been known that nushroons such as GANODERMA ( REI SHI ) (Fomes

( SARUNOKOSERUPE B)RUG PTREATMENE | URWID) EVALUAE KNG nMETHOD nOF MINTIRUMOR i ol a
frondosu Dickson), and the |i ke have antitunor activity such as
carcinostaFFEEQEIVEN$§$ QF cCRURE\DRUGcar ches have been done about
effective ingredients of nushroons showing antitunor activity, and it has
generally been said that polysaccharides contained in nushroons show

effective antitunor activitje fact, in the field of
Chi nese | BALRSrouND oF P TRVENESK

This invention relates to techniques such as
strengthening method, evaluating method and the like_of'
antitumor activity of crude drugs such as mushrooms
containing polysaccharides having antitumor activity,
particularly to techniqués for enlargihg manifestation of
antitumor effects in internal administration or expecting
effectiveness of antitumor activity in internal
administration and the like.

' Various kinds of mushrooms have heretofore been used
in the field of Chinese medicines, health foods or the like.
For example, it has been known that mushrooms such as
GANODERMA (REISHI) (Fomes (SARUNOKOSHIKAKE)), PORIA
(BUKURYO) , maitake mushroom (MAITAKE, Grifola frondosu
Dickson), and the like have antitumor activity such as
carcinostatic acti&ity, etc. Many researches have been

done about effective ingredients of mushrooms showing
antitumor activity, and it has generally been said that
polysaccharides contained in mushrooms show effective

antitumor activities.

As a matter of fact, in the field of Chinese

9904406-7
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2 nedicines, dried nushroons are decocted and internally used by drinking
t he decocti on. Various kinds of Chinese drugs have heretofore been -_
used as natural nedicines since they have | ess side effects as conpared

wi th synthesized nedicines. In Japanese pharmnmacopoeia, a nunber of Chinese
drugs have been described as crude drugs. On the other hand, with
regard to antitunor activities of syich nmushroons, their decoctions or
extracts are ingested to experinental animals such as nouse, etc. by

provi di ng médicines, @rtedimesinfodns ¢ ddecrotsd tandhiwtermal Ghiwssd@ dr ug
I's ingested and mce of a group to which it 1is ingested are conpared and
observed thy edaimking fthe decogtionan extinct state, a transferred state of
cancer, or vitality percentage of mce or the |ike whereby their

ef f ecti venesses awloug deindsl of Chingae «mugs have her Terdreen

animals, toxicity and effectiveness are also exam ned, and_after

conf i r mat | ¥¥Pd1as (RREYrahieediaines Hge (o MAVel98S A9 i FERELS,

T Cuner B STRa st L atn BheHRSA e o it | ) obnme sy ol | et
t ts. SU RY THE | NVENTI Antit

Letlvi 11 cPRATTIASIEHRy P AINEE 9 {hese s have begll| LUIOL

g;gpf;éy; &éébrfﬁe&ﬂﬁﬁ"éEHHb*E%EbsPefetOfore been known as nentioned above,

On the other hand, with regard to antitumor
activities of such mushrooms, their decoctions or extracts
are ingested to experimental animals such as mouse, etc. by
providing with food, and mice of a control group to which
no Chinese drug is ingested and mice of a group to which it
is ingested are compared and observed to examine, for
example, an extinct state, a transferred state of cancer,
or vitality percentage of mice or the like whereby their
effectivenesses are inspected.

Moreover, in such experimental animals, toxicity and
effectiveness are also examined, and after confirmation of
their safeties to apply to human beings sufficiently, these
medicines are actually administered internally and
effectiveness of antitumor activities in human beings are

finally confirmed by clinical tests.

SUMMARY OF THE INVENTION
Antitumor activities such as carcinostatic property,
cancer transfer-inhibiting property, etc. of mushrooms have

heretofore been known as mentioned above, and their



3 effectivenesses are wi dely knowi. They are used by decocting a dried
product of nushroons and drinking the decoction, or mxing an effective -
i ngredient extracted with an alcohol, etc. with other conponents such as
vitam n preparations to make a formsuch as health drinks, health foods
or nedi cal agents. According to the adm nistration by an interna
means such as drinking a decoction conventionally carried out, the case
where its medical effects could be obtdined so that the t herapeutic
effects ar efzepanoRhkbsRBSAEeHias 1y RASNACT OBhdy | dts! Esed p@oari cus

mushr oom ( AGARI KUSUTAKE, which is also called to as "Agaricus") which has
recently decoeatiiad at defibdoprodubtybiimasheosmsmadacariaklingt thkhe sane
tendency can be observed. Mreover, in maitake nmushroom (MAITAKE, Gifola
frondosu Ddekectlionhi oir mdxingeanneffeetlivaectiagradienti egtrabeted wital so
little exanple to prove its nedical effects. However, they do never
show nedi cah airebrd, BYc. whtheotbern campombeites sucheas| g elitamtiinve

anti t unor actiVitX is shown whereas it is in an extrenely limted nunber
of exanpl eBreperationg o mpkeppcferm sughnasr hesdthddriokeahehbalthhere s
any effective way to Qbtain the antitunor activities of nushroons for any
person by gPPanﬁﬁngﬁécﬁécﬁaﬁPEﬁrmhy differences in manifestation of
antitunor effect rovided, by nushroops, occur. Even when

ef f ecti veness ofiﬁggﬁgéﬂﬂstﬂaﬁyﬂga f?%ﬁﬁﬁ?tf°n by an internal means

such as drinking a decoction conventionally carried out,

Q,

the case where its medical effects could be obtained so
that the therapeutic effects are apparently observed is
unexpectedly little. In agaricus mushroom (AGARIKUSUTAKE,
which is also called to as "Agaricus”) which has recently
attracted attention as haviﬁg a large medical effect, the
same tendency can be observed. Moreover, in maitake
mushroom (MAITAKE, Grifola frondosu Dickson) which has
recently attracted attention, there is also little example
to prove its medical effects.

However, they do never show medical effects, but
there is a case where a clearly effective antitumor
activity is shown whereas it is in an extremely limited
number of examples.

Thus, the présent inventor considered whether there
is any effective way to obtain the antitumor activities of
mushrooms for any person by attaining the mechanism why
differences in manifestation of antitumor effects provided
by mushrooms occur.

Even when effectiveness of mushrooms having antitumor



4 activity are confirnmed in experinmental animals, as nentioned above, the
expected effects cannot be shown in alnost all the cases when it is -
actually adm nistered internally to human beings. For confirmng the
effects thereof by actual and internal adm nistration in clinical
experinents, it is necessary to continue internal admnistration for a
certain period of termby controlling the adm nistration system under the
constant conditions and to continue olfservation thereof. Thus, a

St gni { | Canlod & by Wil Cdife {80 185 el AN GAuiER taghet her or not

the effects of t'he nushroons are shown by internal admnistration to a

patient. mentiondd asove] hatk isxpédted NecédfLddnfot Y  sHown Bxanpl e,
for searching out a substance having an effective antitunmor activity by

screeni ng s@lmogbedl Dfth@tcisds whHerluct Sis ol 1P Usdniikterdd days i s
required so that it is necessary to develop a techni que which can eval uate
an antit ubmtexmally tyo vindnmm eisigs i e Foredomd iaininigrtehe effecAlsso, when a
patient who is under a clinical test suddenly caused conplication and a

t reat nent theredf duntactual anbplnternal tadninistration Hastel ikl r nat i on
of effectiveness cannot be carried out wwth regard to the patient. Thus,
in a cliniexPerimentserity 19 MPIRTFIF o0 Fonelnye | IRRIMAMber of cases

where confirmation of, effectiveness cannot be carried out occur. so that it
“is not nRARELIFEXALLOR for @ G8F AR (BRFIPG R FerR RY ANEFIHPI peri od

of time \A'hil:lliee ancﬁrllfﬁfs'tnfa 'oer]; fseféiéevn? nuenS eJ:Q ftﬁe@ ecgr?sséant conditions and

to continue observation thereof. Thus, a significant term
would be required for obtaining a result whether or not the
effects of the mushrooms are shown by internal
administration to a patient.

Such a method is certainly effective, but, for
example, for searching out a substance having an effective
antitumor activity by screening a number of natural
products, an enormous amount of days is required so that it
is necessary to develop a technique which can evaluate an
antitumor activity within a shorter period of time.

Aiso, when a patient who is under a clinical test
suddenly caused complication and a treatment out of control
is applied to the patient in haste, confirmation of
effectiveness cannét be carried out with regard to the
patient. Thus, in a clinical test over a long ﬁeriod of
time, a large number of cases where confirmation of
effectiveness cannot be carried out occur so that it is.not
neceésarily easy to carry out the clinical test for a long

period of time while maintaining effectiveness of the test



5 itself. Thus, the present inventor considered that it is
necessary to devel op a nethod which can expect nmanifestation of an -
antitunor effect with a certain degree when a specinen is administered to
human bei ngs without carrying out such a clinical test. Al so, as a
substance having an antitunor activity, a |arge nunber of materials have
been known as crude drugs in Chinesegnedicine other than nushroons, and it
is more preferred if the above-nenti oned problens regardi ng nmushroons
could be spigedein view of spreading all of the crude drugs. An

obj ect of the present invention is to effectively develop antitunor
activities of croges drilgs prederts imtsitee Eomsidiw |ther contid ni ng

pol ysaccharides having antitunor activities. Anot her object of the
present i nvecressary sté dewgbay a amdthadowhich | can i exspextt cr ude drugs such as
mushroons and the |ike when they are adm nistered to human bei ngs w t hout
carryi ng ceanifestation exff .an antitunpnteEfechjwith of cértapirestagreaventi on
is to provide a conmposition containing crude drugs such as nushroons and
the |ike R FREPUNSE abe RS tRRedtarhunamdreings iwdthouh as to
effectively nmanjfest their antitunor _activities. The

above- nentS¥NSH R PBE FIChF LHPIGRL kR%F- characteristic feature of the

i nventi are
present inv (Kiso, as a substance having an antitumor activity, a

large number of materials have been known as crude drugs in
Chinese medicine other than mushrooms, and it is more
preferred -if the above-mentioned problems regarding
mushrooms could be solved in view of spreading all of the.
ciude drugs.

An object of the present invention is to effectively
develop antitumor activities of crude drugs such as
mushrooms and the like containing polysaccharides having
antitumor activities.

Another object of the present invention is to expect
antitumor activities of crude drugs such as mushrooms and
the like when they are administered to human beings without
carrying out clinical tests.

Another object of the present invention is to provide
a composition containing crude drugs such as mushrooms and
the like containing polysaccharides having antitumor
activity so as to effectively manifest their antitumor

| activities.
The above-mentioned and other objects and novel

characteristic feature of the present invention are



6 described in the followi ng present specification in detail. The -
present invention relates to an antitunor activity strengthening nethod -_
which is applied to a crude drug containing pol ysaccharides having
antitunor activity and conprises a roasting step of roasting the above-
ment-i oned crude drug by far infrared rays and a fernmentation step of
fermenting by adding microorganisns t® strengthen the antitunor activity
of the above-nentioned crude drug than the case of not effecting the

roasting a&@scffﬁé@@@téﬂé‘-followiné‘?ﬁ@é’é&?@tsﬁ&ciffcm&'mrﬁé%‘fﬂ.

fermentation step, the present invention conprises a step of making an
oily agent in wWhe pridsemh oMereRtdd Nash 4 ety adie tarff iadlenclt UGS are

encl osed with an oily conponent obtained fromplants such as roasted
sesane or adEeivite dyrdmgtherdinmg anetlyd . which is Tdplhieadetrd a nveude on
further conprises using a mnushroom which contains [err]-glucan. The
present i nmewg icontfaining pohypsacasanties aving amntbinemon sdaebivi sl ect ed
fromthe group consisting of agaricus nushroom ( AGARI KUSUTAKE, Agari cus

bl azei), mhd FeMpRiges cvrrgastinkKEtep ioH|zodsinmsthe abpve-ake nushroom
(SHI I TAKE, Cortinellus Shiitake), matsutake nushroom (MATSUTAKE,

Tri chol ond"eRELenek grude g Bk L3k sinoared FFAVERNRGE, Lyophyl | um

decast es) and enokit ake rmushr oo " ENOKI TAKE, ammul j na vel utj pes).
Whon the. ARVISTIARITh AL SR ARTIRRHB AT (SRR AR RE o | ne
present 1 nySll Oh &P e S8t itumor activity of the above-mentioned
crude drug than the case of not effecting the roasting and
fermentation. |

Subsequent to the above-mentioned fermentation step.
the present invention comprises a step of making an oily
agent in which the above-mentioned fermentated crude drugs
are enclosed with an oily component obtained from plants
such as roasted sesame or the like by far infrared rays.

The present invention further comprises using a
mushroom which contains B-glucan.

The present invention further comprises using at
least one mushroom selected from the group consisting of
agaricus mushroom (AGARIKUSUTAKE, Agaricus blazei), maitake
mushroom (MAITAKE, Grifola frondosu), shiitake mushroom
(SHIITAKE, Cortineilus Shiitake), matsutake mushroom
(MATSUTAKE, Tricholoma matsutake), shimejitake mushroom
(SHIMEJITAKE, Lyophyllum decastes) and enokitake mushroom
(ENOKITAKE, Flammulina velutipes).

When the above-mentioned agaricus mushroom

(AGARIKUSUTAKE) is used, the present invention comprises



7 applwing roasting to raw agaricus nushroom by far infrared rays.

The antitunor activity strengthened crude drug- containing conposition of-_
the present invention conmprises a crude drug to whi ch the antitunor
activity strengthening nethod of the crude drug with any of the _ _
above-nentioned constitutions is applied. The present invention is
an eval uating nethod of effectiveness on an antitunor activity of the
treatnment to be applied to the crude’ drug containi ng pol ysacchari des

havi ng an adé,? gyl ' rg%_rmr' u%‘ii | rug to
whi chgt he a \}é&%t | onﬁ“?’?’e@t&%ﬁﬁ S adé%e?ne qIc?q’g' tsb&gtfea%r \#&5 55t ns
|ipid peroxagg by irradiating ultraviolet rays to an unsaturated fatty

acid such as docosahexaenoic acid and evaluating an effect of the

treatnment for st maghmmtnaotrhac%ﬂwttgweltx%ﬁbitﬁhb)édotzruhaed%*ag\te- ment i oned
crude drug to be large as an increase ratio of a fornmed anmount of the

above- ment icomdz iniimigd composiitdenbafe dhen paesient’ daventishi eotipriles a
concentration of the above-mentioned crude drug by the treatnent being

| ar ge. crudeh dowge $onwhiiehe thieo antdiqumose aciistitgo st refnigthendagt ai n

B- gl ucan being used for the above-nentioned crude drug. The present
i nventi on MetARdees] khei eFudet Arugowitdf hoyt ofetbes abbvekmeatidaedr ug f or

atin ef fectiveness of an antitunor effect shown by the crude
evalu gconstitutions is applied.

The present invention is an evaluating method of
effectiveness oﬁ an antitumor activity of the treatment to
be applied to the crude drug containing polysaccharides
having an antitumor activify, which comprises adding the
crude drug to which the above-mentioned treatment is
applied to a system which forms lipid peroxide by
irradiating ultraviolet rays to an unsaturated fatty acid
such as docosahexaenoic acid and evaluating an effect of
the treatment for strengthening the antitumor activity of
the above-mentioned crude drug to be large as an increased
ratio of a formed amount of the above-mentioned lipid
peroxide based on an increased ratio of the concentration
of the above-mentioned crude drug by the treatment being
large.

The present invention comprises mushrooms which
contain B-glucan being used for the above-mentioned crude
drug.

The present invention is an evaluating method of
effectiveness of the crude drug for evaluating

effectiveness of an antitumor effect shown by the crude



8 drug.contai ni ng pol ysaccharides having an antitunor activity wthout
carrying out clinical tests, which conprises adding the crude drug to a -
system which fornms |ipid peroxide by irradiating Ty kkeatia9B&h REghtad t 0 an
unsaturated fatty acid such as docosahexaenoic acid ng and
expecting an ef fect of the antitunor mm’lll!‘rmﬂmlty by
internal admnistration of the above-nentioned cru | ar ge as
an increased ratio of a forned anount of the above-nentioned lipid

et e 08288 88pfaifihg Bb1yBECcAAREALL! AbY0Rqokn| ARERBANG: TN DT

crude drug esent T hventon conprises either of

the above- cfED Egnﬁﬂtﬁaﬁtte Eyiﬁg' Mhi:YciiﬁﬁBHihﬁaﬁEQ nﬁﬁheﬂs bei ng

appl i ed to t ve- nentlon cru e present inventor has
carried ougoMprigHs é&&ﬂhgsthenc@ﬁdé“&tuéctbva ngﬁéﬁ whiERi topissubst ance
I n Chinese drugs, and through such studies, as confirmed that active
oxygen or lLipid peroxidesbpr mrrd&iaemngkamtmeibmétSrays boman body and

t hese substances pertains to breakage of tissues in human body whereby

t hey becomamsaheratedefattyoaciidr snghvasi dusosahegaenoicdastdsand In
the tissues of human body, an enzyne called SOD (superoxide disnutase)
exi st to pevaduatinhg andsexpeoctinguamneffegtfofntbechreatmentvEonxygen and
to renove the active oxygen. An anount of the SOD decreases with ages and
r enoval ofSFH@“SEP@D@“QX%@@nanﬁ1FH@°§o§9téHﬁﬁ5tb5e1n§aFP¢éd out. Decrease

t hereof is part cularlg remar kabl e

REPLACENVE ﬁE@qtrati n of the above-mentioned crude drug to be | 5 ggp
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large as an increased ratio of a formed amount of the
above-mentioned 1ipid peroxide based on a ratio of the
concentration of the above-mentioned crude drug being large.

The present invention comprises either of the above-
mentioned antitumor activity strengthening methods being
applied to the above-mentioned crude drug.

The present inventor has carried out various studies
on an anti-active oxygen inhibiting substance in Chinese
drugs, and through such studies, he has confirmed that
active oxygen or lipid peroxides provide remarkable effects
on human body.and these substances pertains to breakage of
tissues in human body whereby they becomes the cause of
occurring various infectious diseases.

In the tissues of human body, an enzyme called SOD
(superoxide dismutase) exist to protect the tissues of
human body f:om such an active oxygen and to remove the
active oxygen. An amount of the SOD decreases with ages
and removal of the active oxygen in the body cannot be

carried out. Decrease thereof is particularly remarkable



9 with the age of 40 or npre, and renoval of the active oxygen taken in
the body cannot sufficiently be carried out and it has been clarified in -
recent years that it becomes the cause of various kinds of adult diseases.”
Al so, when an excessive active oxygen is formed in the body by chronic or
acute stimulation or by a chem cal substance, etc., renoval of the active
oxygen cannot be sufficiently carried out with the amount of SOD existed
in the body fromthe beginning so th®# the person is suffered from

various di S833Pthe age oflM¢S orl Mok, A FenRARAS AU ot iR
sufficiently renoving the active oxygen-due to |ack of SOD, it has been

consi der ed duygeinl aeikein dai rohe bodyedaEnhiot! SufficIEAtly beolosdiaak gt SOD.
However, according to such a treatnment nethod, effects can be admitted in
t he case ofamgh iitnjhas ibeen Adirdifiied Hm nexente yearasbthatf fidc becamdse
admtted in the case of an internal nedicine so that it is the present
st at us t hatthehcaarsiee 9fs vianiousokipds lofemadwldyddseases. Wth regard to the
point that the effects as an internal nedicine are not manifested, the
present inventor ALi§2s MHERd aphgrceepive asddxe exygegadsr formedcdnand t he
mol ecul ar i ght of SOD_i s 30000 or nore and_ it is caused by not being
absor bed f &@r‘ﬁ Pog¥s bF, EhgogdSs oFs agite skizglatdon, or by, &g ioaere i s
an action |ljimt that SOD onl act.s uper gxi de err%) amgng t he
exi sting fgﬁ\%%aﬁW?'oie Cact rﬁé@w&?é'gé’%rs].t?’e ac(%l’f’ﬁe T al"‘t?\?ngn?’&r has
earnestly %H%@f@iéﬂ%fﬁ'd%rried out with the amount of SOD existed in

the body from the beginning so thét the person is suffered

from various diseases. .

Thus, to various diseases caused by not sufficiently
removing the active oxygen due to lack of SOD, it has been
considered to effect treatment by adminiétering SOD to
solve lack of SOD. However, according to such a treatment
method, effects can be admitted in the case of an injection
medicine, but not remarkable effect can be admitted in the
case of an internal medicine so that it is the present
status that the effects have not yet been proved.

With regard to the point that the effects as an
internal medicine are not manifested, the present inventor
has found that SOD is unstable to gastric juice and fhe
molecular weight of SOD is 30000 or more and it is caused
by not being absorbed from digestive organs as such. Also,
he has found that there is an action limit that SOD only
acts on superoxide (0,") among the existing four kinds of

active oxygens.

The present inventor has earnestly studied about a



10 swubstance which can renove an excessive active oxygen in the human
body and is capable of internally adm nistering, and as a result, he has-_
found a conposition which conprises plants oil obtained froma roasted
plants which is added to a substance obtained by roasting plant seeds or

t heior gernms under suitable conditions and then fernmented by addi ng

m cr oorgani sns can be used as an activg, oxygen renoving agent which is
effective as an internal use (see Japanese Patent No. 2,125, 887).

In the ab0¥ﬁb§€9ﬁ&8gﬁﬂieﬁaeénsféﬂﬁvggaﬁpﬁkéeggigg’ack??%ﬂ@%%ﬁ&hainmeight

anti-active oxygen stances suc avonol ds, po e s, tannin,

tocopherol th¥i hasthn Bédy &h&-1i5NBEPpEPILYoLXiAtern1P' 88RVAIE0HLDAG, has
found that such | ow nol ecul ar weight anti-active oxygen substances

chemi cal | yah@indsndt gashyt9r hoi hist heupdher c6mposIeNbn wBEER! 8bRpaigekecul ar
conpound or forma conplicated conplex or a macronol ecul ar conpound by
adsor pti onphantscoiti ohtained fihen &heyastedi plantedwhickuLd addédteo an
anti-active oxygen suppressing action expected froma | ow nolecular state
anti-acti va swhgbansebebtairedabyiorosdstbhgaphant seeds ofhtheix, gewms when
It is ingested in such a state, nuch persons nowadays cannot di gest an
anti - act i ven@egenitabbet genditions| nbheeufermentedt byuaddinge by

gastric juice so that the anti-active oxygen suppressing action cannot be
obt ai ned. MhETPPEIBRLSMEEAR oPe SUERAS BR ACtH¥e nPXYgen FERmOYHAgst ry” |

vol . 35, No. 18 nPSNel OPUERL R1Ye LIPLSVENELLAQL BBS (SSB hifgaEunction
Patent No. 2,125,887).

In the above-mentioned plant seeds or their germs,
low molecular weight anti-active oxygen substances such as
flavonoids, polyphenols, tannin, tocopherol, vitamin B,
etc. inherently exist. The present inventor has found that
such low molecular weight anti-active oxygen substances
chemically bind mutually or with the other component,
generate a molecular compound or form a complicated complex
or a macromolecular compound by adsorption or inclusion,
and when they are ingested in such a state, an anti-active
oxygen suppressing action expected from a low molecular
state anti-active oxygen substance cannot be obtained.

That is, even when it is ingested in such a state,
much persons nowadays cannot digest an anti-active oxygen
substance to a low molecular weight substance by gastric
juice so that the anti-active oxygen suppressing action
cannot be obtained. The present inventor stated such a
point in "Food Industry”, vol. 35, No. 14, "Development and

Improvement of DDS, SOD-like Function Foods from Natural



Pl ants .and Seeds and Their Pharnmacol ogi cal and Bi ochem cal Consi deration".
The present inventor studied to effectively utilize the above-nentioned -_
anti-active oxygen substance contained in plant seeds or their gerns for
treatnment or prevention of diseases and how to activate the above state
anti-active oxygen substances. As a result, he has found that by
heating and roasting plant seeds or gerns under mld conditions, the
anti-active oxygen substance contai nedlin the plant seeds or their gerns

or 1 Ginal | BAPRbRRARaPorBRqRPe TS cRpatBRopdCEipR RnS BBCbEPTE T,

generatlngcgﬂs?agk%@ioﬁunctlonal group due to chenm cal change. By effecting
such treatrnen he anfi -active oxygen action is significantly

strengt hened as @ﬁ@@i«sgemtEnwarco,@efseﬁaiéaa%' B8fectivelyAtihgzat her
hand, many of the antitunor active functions such as carC|nostat|c

property OthéaaﬁaﬁethéﬁﬁiehedlaﬁtQthﬁﬁvBFBRQEbﬁ ghoBeaheeoebnéhdned
considered to be generally based on polysaccharides such as B-glucan,

etc., butiauphaBtobueas or théfier gaimbkr gort keealimentnent peaednitoon

nol ecul ar wei ght anti-active oxygen substance contained in the plant seeds
or gerns, eafiddiseasesuandf howetobpectivate theecabbuveestatei antd-aetise of
studi es on active oxygen by the present inventor. However, the
present ine¥¥gen suhsktdared.whet her the fact that, for nanifestation of

the antitunor effects of
As a result, he has found that by heating and

:(‘D

roasting plant seeds or germs under mild conditions, the
anti-active oxygen substance contained in the plant seeds
or their germs is partially liberated from the above-
mentioned complex to form an original low molecular weight
substance or is partially activated by generating an active
functional group due to chemical change. By effecting such
treatments, the anti-active oxygen action is significantly
strengthened as compared with that before roasting.

On the other hand, many of the antitumor active.
functions such as carcinostatic property or cancer-transfer
inhibiting property of mushrooms are considered to be
generally based on polysaccharides such as B-glucan, etc.,
but such B-glucan is different from the above-mentioned low
molecular weight anti-active oxygen substance contained in
the plant seeds or germs, and it is out of the objects of
the above-mentioned series of studies on active oxygen by
the present inventor.

However, the present inventor considered whether the

fact that, for manifestation of the antitumor effects of



12 nmushroons, when it is internally adm nistered by drinking a decoction,
as mentioned above, it shows remarkable effects for some person but the -
effects coul d never be obtained for the other many peoples coul d be

expl ained by the simlar thought as the fact of |ow nol ecul ar wei ght of

t he above- nentioned anti-active oxygen substance. That is, whereas
the action and nechani sm show ng antitunor activity of B-glucan have not
yet sufficiently been elucidated, as riehti oned above, the fact that there

are di ffergReasobh apQﬁ@ﬁa?%eiinﬁQhkhgﬁﬁki gﬁagt@Q%ﬁ bgU§gg3aHB are

internally |ngeste nmeans there are tre 0 whom an
Ingredlentauebemiaanlagshan%aon@athbeqer 3¢t bhbkk PbmIrRALIRBFEREY act ed
and patients to whom hardly acted. According to the |nternaF

admi ni st r affoen sbMenpergbahba@Mehenkbgraaitky cb@dasheded Bet bBRheHeBY F@aStriC
juice sooner or later. Accordingly, he considered that whether the
effective ther ethent mahycpeopliekesbaldnbet expladfbdybyy thef sifi@lar
above-nmenti oned nushroons effectively act or not markedly related to such
a gastric thouvghtr est thet fackabf oy tbdepndaenweighenbdr thenabdeeed t hat
there are individual differences in gastric juice treatnment and this
|nd|V|dualmﬁPFﬁ@PGﬁcégtﬂoépaiﬁau§§yaﬂnf§nb§§escﬁn mani festation of the
antitunmor effects, hus, the present inventor set forth the

fol l owing hypot ﬂ%@FsiﬁetvBeaeéﬁsFheséctﬁonaﬂnﬁeaegbaahsmf shavingnor

action in in nal use.and. a S uice treatnent in
an%g%umor act vgty g% iuban have not yet sufficiently

been elucidated, as mentioned above, the fact that there
are differences in appearance of antitumor effects when
mushrooms are internally ingested means there are patients
to whom an effective ingredient which manifests an |
antitumor activity of mushrooms easily acted and patients
to whom hardly acted.

According to the internal administration fdrm,
mushrooms internally ingested are treated by gastric juice
sooner or later. Accordingly, he considered that whether
the effective ingredient which manifests antitumor activity
of the above-mentioned mushrooms effectively act or not
markedly related to such a gastric juice treatment. That
is, the present inventor considered that there are
individual differences in gastric juice treatment and this
individual differences would cause differences in
manifestation of the antitumor effects.

Thus, the present inventor set forth the following
hypothesis between easiness in manifestation of antitumor

action in internal use and a gastric juice treatment in



13 view of the clinical fact that there are individual differences in
strength of the gastric juices. That is, the effective ingredient -
showing an antitunor activity contained in mushroons whi ch becones an -
object of the gastric juice treatnment exists in the state at which the
effects are difficultly manifested, and as nentioned above, it is changed
to the state in which the effects are_easily manifested due to the gastric
juice treatnment with difference in i hdli vi duals. Thus, if a person has a

St O gastyidiy4# EhDYelFiHiR Fibt A Silire N4 AL E8 O "

antitunor activity containe I ngest ed nushroons e state in

whi ch the apifferercds b aastdngah o whergit e fpiddanor effects are
mani f est ed. However, in a person who has a weak gastric juice by

nature, an ingrediat iEmyvithe fffedtiven iaigrdidnthoviaig \drf Y does not
becone the state in which the action can be easily shown whereby the
antitunor efrftidtunor actiivisty contidiesiddn mushrodwis hwipiests Gecomy®days do
not have strong gastric juice which can change the effective ingredient
showi ng t heebiaat iefindhea@astinic qduines mamtgnent axisdenin tite statect i on
thereof is easily manifested, and as a result, it can be considered that a
nunber of S e pffactsmme dififdculitlse mandfastead, taml @g i t unor

activity of s.nr oo Wt h certain extent can be scarcely observed b
Y iﬂﬁﬁﬁﬁgﬂg@ﬁ%Qaye,iat is changed to the state in wﬁ&ch the Y

i nt er nal
effects are easily manifested due to the gastric juice
treatment with difference in individuals. Thus, if a
person has a strong gastric juice by nature, an ingredient
having effects on an antitumor activity contained in
ingested mushrooms becomes the state in which the action
can be easily shown whereby the antitumor effects are
manifested.

However, in a person who has a weak gastric juice by
nature, an ingredient having effects on an antitumor
activity does not become the state in which the action can
be easily shown whereby the antitumor effects are not so
manifested.

Much persons nowadays do not have strong gastric
juice which can change the effective ingredient showing the
antitumor activity-of mushrooms to an extent thét an action
thereof is easily manifested, and as a result, it can be
considered that a number of examples which can confirm the
effectiveness of the antitumor activity of mushrooms with a
certain extent can be scarcely observed by internal

~administration.



14 .. That is, it can be explained that, in the case of a person who
has a strong gastric juice by nature, whereas conponents which are -
effective for antitunor activity contained in nushroons are hand in hand
like a chain (whereas it is a simle expression) by, for exanple,

pol yreri zati on and exist in the unnovable state, i.e., in the non-active
state at which they cannot activate, the conponents are cut by the gastric
juice to change to the effective conpdfients in the free activated state

wher eby the antEE%%D%SaCEEVE%¥ ¢anel ﬁlgggggtkgukheﬁgpgﬁg case PEL%_can be

consi dered t hat ersons nowadays™ —cann t

| nacti vat eghelsdin whid WalsCla E'iﬁ:on%f fg%%ﬁfﬁ‘\ﬁ.% ig'?ﬂrc%d ibgmn%t\ﬁﬂjec,hmﬁlreq:egsf ecti ve
for cancer are connected with each other as a chain wth gastric juice as

ment i oned aomipdnehtes whiibhe areb@ £Fe ciRleiFdRd dnltdltude alctdnadiyent

effective to cancer are absorbed by the intestines in such a non-activated

state that contpined Hantdushrobmsd are hiaald thehahdNakesROWhahai r effects in
a body. Thus, the present inventor considered that if a treatnent

whi ch can fwbereasl jitadsi aasdmile ekpeeisisien)i byr,edioenexaipdle,is in the
non-acti vated state easily can be applied to nushroons, the '
above- ment Ped¥mepigatien wod eéxist 4ol the unmovablEhetptesert ei.nvdmt or has
tried various neans to activate the effective ingredients of such

nushr oons theanoRgAckdveystatg: at whiche thew g¢anootr agtivptegathean

effective neans. This is because a sufficient know edge
_ components are cut by the gastric juice to change to the

effective components in the free activated state whereby
the antitumor activity can be shown in the body.

It can be considered that much persons nowadays
cannot cut the chain in the inactivated state in which the
effective ingredients which are effective for cancer are
connected with each other as a chain with gastric juice as
mentioned above. Thus, it can be so explained that the
ingredient effective to cancer are absorbed by the
intestines in such a non-activated state that they are hand
in hand so that they cannot show their effects in a body.

Thus, the present inventor considered that if a
treatment which can previously activate the effective
ingredient which is in the non-activated state easily can
be applied to mushrooms, the above-mentioned problems would
be solved.

The present inventor has tried various means to
activate the effective ingredients of such mushrooms in a
non-active state, but he could not readily reach an

effective means. This is because a sufficient knowledge



15 cannot be obtained about the state of the effective ingredients how
they are in the non-activated state since the actual systemis too conpl ex
to eval uate. The present inventor has carried out various B
experinments as nentioned above, and as the final experinent, he tried to
apply the above-nentioned nethod invented by hinself as an activating
nmeans of active oxygen suppressing substances such as flavonoi ds,

pol yphenol s, etc. whereas they are qui%% di fferent conposition from

B glucan. cannot WiRutiihed WY thd kiR IR edededRANS 1S Tor

activating flavonoids and the object to be applied i1s quite different from

B- gl ucan sqridiedileit s Bionednedalad® SnAfthe honCURHINARY s MinR

different therefromas a matter of course, and thus, diversion of the

met hod for thet iactiialg systeyl Usatdeasompdiexc &os ied@leéteq be difficult at the
begi nni ng. However, the experinmental results were quite different
from t he expect aflhenpriesgentic ipvendor hasechariadd outheardoulsat t he
activation nmeans of the active oxygen suppressing substance is to be

ef fective feFperimegditsgas meptionedhabove .t lkaddiast dhentfialuexpesinemt,t hat
of the active oxygen suppressing substances such as flavonoids, etc. to
be easily && itFdeddto apply thet abovermentioned methot dnvieasedobyd t hat
nmushr oons i ch_have previqusly been roasted by far infrared rays are used
in the exp sy Ve neanse of ,ACHIVEe PRI SUPPTRSSARg |y

A s b BipAtanolaeEdn Ws' 11b08n0308 , "Bo1TpHER0I) ol hetels™

they are quite different composition from 8-glucan.

When such a method is to be applied, the means is for
activating flavonoids and the object to be applied is quite
different from B8-glucan so that the non-activated state is
considered to be quite different therefrom as a matter of
course, and thus, diversion of the method for activating 8-
glucan has been considered to be difficult at the beginning.

However, the experimental results were quite
different from the expectations by the present inventor and
showed that the activétion means of the active oxygen |
suppressing substance is to be effective_for changing 8-
glucén having the different structure from that of the
active oxygen suppressing substances such as flavonoids,
etc. to be easily activated.

That is, the present inventor has found that
mushrooms which have previously been roasted by far
infrared rays are used in the experiment, antitumor effects
are improved when it is internally administered as compared

with the case where mushrooms which are not roasted by far



16 intrared rays are used. Mdrreover, it is found that when the nushroons
roasted by far infrared rays are fernented by adding m croorgani sns, -
particularly "Koji" (Aspergillus oryzae) or yeast, the antitunmor effects
are nore inproved. As the nushroons, nushroons containing

pol ysaccharides having an antitunor activity, for exanple, nushroons such
as agaricus nushroom ( AGARI KUSUTAKE) which has recently been particularly
attracted attention as for its nedicaléeffects may be used. In addition,

t here may R nushr oons_whi.ch have heretpof ore peen sand ta have
RERBTSac LRV pLo.bRets PITAROYm RdkEH e o
(B fCorunihall (el e e OCHIGR AL, o Besiiti By
agaricus mis %roo ?3ﬂﬁRER% ﬁkﬁ? i % g Poun tﬁ%% even m%en Y |
d '] t
Vari ous condring BEFbEes h&%%@é?aé%‘f%???ﬁrw SRPyRe: ERrPbFPITRE, ot eLe

obtai ned. &bysael)t okSyeBEef tAb! ¥nt¥blM6CdrEactECaLBENbrENdApro98adr i ed
conditions, i1.e., under a raw state, for exanple, without |eaving |ong

after harvest. as thdbm@SHebomsyamusHEobMEnE6ATRiAGAF KUSUTAKE) is easily
spoiled, and if it takes a long tine until the far infrared rays roasting

t reat nent , ppllyshechamrttiesehaiingednt ansfigunorf actavitygg feornexkampleaw

state. Thus, in such a case, it 1is preferred to once store in a

ref ri ger at sushroemsowucheapeagavicuangusheoome §AGBRIKUSUNAKE ) t whithr

infrared rays roasting, etc. is subjected to within three days fromthe
has recently been particularly attracted attention as for
its medical effects may be used. In addition, there may be
used mushrooms which have heretofore been said to have
potent antitumor activity such as Fomes (SARUNOKOSHIKAKE),
PORIA (BUKURYO), etc. without problem.

| Incidentally, with regard to agaricus mushroom

(AGARIKUSUTAKE), it can be found that even when it is
carried out far infrared rays roasting and fermentation
treatment under various conditions after harvest and drying,
sufficient effect cannot be obtained. Thus, it is
preferably subjected to treatment under non-dried
conditions, i.e., under a raw state, for example, without
leaving long after harvest.

Moreover, agaricus mushroom (AGARIKUSUTAKE) is easily
spoiled, and if it takes a long time until the far infrared
rays roasting treatment, it shall not be allowed to stand
for a-long térm in a r&w state. Thus, in such a case, it
is preferred fo once store in a refrigerator at a low

temperature and the treatment such as the far infrared rays

roasting, etc. is subjected to within three days from the



17 harvest. Mor eover, after the above-nentioned far infrared rays
roasting and fernentation treatnment, it is found that the antitunor -
effects are nore inproved when the resulting material is subjected to oily
treatnment. For exanple, an oily conponent obtained fromplants such as
sesanme, etc. subjected to roasting by far infrared rays is added thereto
to cover the resulting naterial after fernentation treatnment with the oi
conponent . As described above, ¥ was initially never expected that
the nmeans {giBBKing the anti-active oxygen substance contained in plant
seeds or germs a [ow nol ecul ar wei ght conpound could be al so effectively

applied to mani fgstabien, aftéfttheN@boreélmdhtiofbameab! 2AFPapeAt RaRENY
pol ysacchari des having antitunor activities which have quite different

structure, reagtihgoahih€etmbhtationetouggnantsubet ascgounidvnekat, the can be
clarified that significant effects can be obtained by actually applying to
the nmaterankithmorgbffbetsxpeei monesimproed when wher ebgulhingpr esent

i nventi on has been acconpli shed. The present inventor has al so found
that an anmatertal istsubfigctbdchoi eilpr theatmenti. orfFernrexampke faxt ed by
carrying out the above-nentioned treatnent even when the nushroons have
not attracPddyspgewpenentit obhainad; fremerlpptat sBFhj s §AEAPGRDELEeti vity.

For exanple, it was found that when nmitake mushroom (MALTAKE, Gifola
frondosu BPPAeEHPd EpcroastingppP¥cfay LBfranet Fgysyd aPafRd; khegeto

18 to cover the resulting material after fermentation

treatment with the oil component.

As described above, it was initially never expected
that the means for making the anti-active oxygen substance
contained in plant seeds or germs a low molecular weight
compound could be also effectively applied to manifestation
of antitumor activity of mushrooms cdntaining
polysaccharides having antitumor activities which have
quite different structure, etc. from the anti-active oxygen
substance. However, it can be clarified that significant
effects can be obtained by actually applying to the
material through the experiments at this time whereby the
present invention has been accomplished.

The present inventor has also found that an antitumor
activity which is Qorth attention can be manifested by
carrying out the above-mentioned treatment even when the
mushrooms have not attracted specific attention in the
point of its antitumor activity. For example, it was found
that when maitake mushroom (MAITAKE, Grifola frondosu

Dickson), etc. are'subjected to roasting by far infrared



rays and fernentation treatnent by mcroorgani sns, an antitunor effect
conparable to or nore than that of agaricus nmushroom ( AGARI KUSUTAKE) can-_
bée obt ai ned. The antitunor effect of nushroons such as naitake
mushroom ( MAI TAKE, Gifola frondosu D ckson) has heretofore been known,
but it has generally been not considered that it has an effect conparable
to that of agaricus nmushroom (AGARI KUSBTAKE) whi ch has now been attracted
attention. By applying the treatnments with the above-nentioned

constituti f € € ' | 0 titunmor effect
of ?ru!shlrJog%és)u%la&afsg#'rg%f{;%%i%gﬁ%%gn"émﬁk%%é%&és@bIné osu Di ckson)S
i nherent | ROEEER SN ERg &egy-f; i tunmor
activity y%onpar aﬁceje?%éﬁa%g% %ﬁg%él 2:/55 nusrﬁ%)%%t}?%g@%l?%ug%fTAKE) i's

shown. agarid@é mPshPS® N AGARBKISHTARE ) a6dn Vb Yoessieeged by rmushrooms
could not sufficiently be brought out and 1ts effectiveness could not be

clearly confirmerhesafit ey . ef FEYEVEE . mishiPguthy | \gch Nes tnieptakeet of the
present invention to nmushroons, their antitunor activities are clearly
shown andnasiereon i (MADTAKE | | 61 1foXantiendesu fRbdleson) thas leoseefomdi ch
coul d never be expected. In any of nushroons, B-glucan is nore or

| ess conthéemdknown i heutibbt chas cgenmerally beegninet ccongidered wiatod which
is capable of strongly pronoting its action and manifestation. Thus, in
addi tion tbt Ras ar %ﬁb&@m&mﬁh@}o Ghab| ef fRGRELAYS REKRTPOM t he

treatnent of the 19
(AGARIKUSUTAKE) which has now been attracted attention. By

applying the treatments with the above-mentioned
constitution of the present invention to mushrooms, the
antitumor effects of mushrooms such as maitake mushroom
(MAITAKE, Grifola frondosu Dickson) inherently possessed
are sufficiently manifested and the antitumor activity
comparable to that of agaricus mushroom (AGARIKUSUTAKE) is
shown.

That is, potential antitumor activity possessed by
mushrooms could not sufficiently be brought out and its
effectiveness could not be clearly confirmed as of today.
However, by applyling the treatment of the present invention
to mushrooms, their antitumor activities are clearly shown
and the antitumor activity can be manifested with a degree
which could never ﬁe expected.

In any of mushrooms, B-glucan is more or less
contained and the above treatment is considefed to be a
method which is capable of stroﬁgly promoting its action
and manifestation. Thus, in addition to maitake mushroom

(MAITAKE, Grifola frondosu Dickson), the treatment of the



present- invention is applied to nmushroons which has usually been used as
raw materials for neals such as shiitake nushroom (SH | TAKE, Lentinus -
edodes), matsutake mushroom (MATSUTAKE, Trichol ona mat sutake), shinejitake
mushroom (SH MEJI TAKE, Lyophyllum decastes), enokitake nmushroom

(ENOKI TAKE, Fl amulina velutipes), etc. As aresult, it was found that
the nmethod can strongly devel op potential antitunor activity contained

t herei n. Wien t he above-nentioned%antitunor- activity strengthening

met hod of wsaeaerr&n%ntthsnpagssabnaae%' aﬁsh&..—aog.gpbh&@ Ra@! 462319

mushroons whi ch can be usually and sinply avail | nexpensi.ve can

be activat gen uBedt asUsraRImaxeens ke rapdmeans Euéhragﬁ§hi§%6kéven when an
anount of B-glucan is less than that of the rare nushroons, significantly

effective mushroomr (SHITITAKE,cBenbendeveliofes ), apaesuRakedmwshioblie case
where the rare nushrooms are used with the conventional nethod. This |ead
to reducti 6MABSUTABBnoRrichohomdematsntakpldti shimejitake mushrobie
conposition containing nushroons to which such antitunor activity
strengthenKﬁ&IHEﬂﬁﬁéKEs bppphrdilum decgakesdanehgkhtalhbt mnelirbom antit unor
activity a% ared with the conventional conposition in which nmushroons
which are E%{PH T8KEavElammubina wplubipes)« yeife drdsd@ fapuldowddr ed, and
sinply m xed. n.the course of _effecting the above-

ment i oned %8F; £QUBA Eggga¥9ﬁe§35?°ﬁu§ﬁPo§ﬁ€°nﬁﬁ¥h¢88ﬁ%03rBotﬁﬂﬁéélby
20 the syePBEERRSEA ek i ERoeRtaRrel theRE Rea by i rradiating

When the above-mentioned antitumor activity
strengthening method of mushrooms of the present invention
is applied, B-glucan of mushrooms which can be usually and
simply available with inexpensive can be activated without
using expensive and rare mushrooms, and even when an amount
of B8-glucan is less than that of the rare mushrooms,
significantly effective antitumor activity can be developed
as compared with the case where the rare mushrooms are used
with the conventional method. This lead to reduction of
economical burden for a patient.

Also, the composition containing mushrooms to which
such antitumor activity strengthening method is applied is
significantly heightened its antitumor activity as compared
with the conventiohal composition in which mushrooms which
are said to have an antitumor activity are dried and
powdered, and simply mixed.

Moreover, in the course of effecting the above-
mentioned series of researches of mushrooms, mushrooms are

added by stepwisely increasing the concentration thereof to



ultraviolet rays to an unsaturated fatty acid such as docosahexaenoic
acid, etc. and anmounts of the fornmed |ipid peroxides are exanmned with the
respective nushroons at various kinds of concentrations. As a result, it"
could be found that the |arger the degree of increasing the formed anount
of |ipid peroxide by the nushroons is, the stronger the antitunor action
by the internal adm nistration shows. , That is, various kinds of
nmushroons are added to the systen1mhic% fornms the above-nentioned lipid

per oxi de V\gﬁé stPCe R wIRIGEN {5 d Perspfa@ Py ESrhbat be i@f&&ﬁﬂéﬁgl i pi d

peroxi des tformed are measured. VWen the amount of the formed lipi
per oxi de ig1tPaeLslet hBdys Neo oM | ink@Eurd 68t Sat ERNabed SHeum a®re potently
when it is actually provided by internal adm nistration. I f such a

nmet hod i s @opdsykekxagheidcicide et tamdrameihtst 6f atlkke nBouhedt Eipd not
when the nmushroons are internally used can be expected w thout internal
admi ni st r apevoxibdes adte . eaninedonith cthei vespective smushirooms rad out to a

patient for subjecting to experimental internal admnistration, the method -
can be usevianious ngindsl of wonsentrations he Anta el tef fidcdopkd) beor -
effectiveness) by internal adm nistration. Mor eover, for exanpl e,.

various kifRR0&{thakthentarer cthpflegree L ARFERARINGNENS FoRBRANDUNt S
O L2, Bebit e AL Fa PR BRI sEShe P e S
21 effect{Nitl o8 QimdlCalfrBS Wy Vind AR LENIT S8R 0P EXAU LS SShows.

That is, various kinds of mushrooms are added to the
system which forms the above-mentioned lipid peroxide with
the same concenEration, and amounts of the respective lipid
peroxides formed are measured. When the amount of the
formed lipid peroxide is larger, then the antitumor effects
can be shown more potently when it is actually provided by
internal administration.

If such a method is employed, whether the antitumor
effects are manifested or not when the mushrooms are
internally used can be expected without internal
administration actually. Even when a clinical test is not
carried out to a patient for subjecting to experimental
internal administration, the method can be used as a method
for evaluating the antitumor effectivity (or effectiveness)
by internal administration.

Moreover, for example, vérious kinds of treatments
are applied to mushrooms, and formed amounts of lipid
peroxide are compared by adding the mushrooms to which the

respective treatments are each carried out, the antitumor



Al so, the above-nentioned explanation is nade with respect to nushroons,
the nmethod nay be applied to a crude drug containing pol ysacchari des -
havi ng antitunor activity other than nmushroons. Application to at least a~
crude drug containing B-glucan is effective. The net hod can be
applited to crude drugs other than nushroons such as natural crude drugs

i ncluding crude drugs derived fromphbgnts, crude drugs derived from
animals and crude drugs derived fromninerals. Al so, many of Chinese

Todi ol NeS. iBeptydecdedon e’ BRbbadiaNa. (HlbtkbatR iR bR WYEIAEK

harvested in a farm un ul table“con |t|ons or I own

artificial culfURgsByCRnBSanBgbChefthbiEa egbianauon 1ybfnsa&ecmﬁs crude
drugs, other than thé crude drugs describe exanpl e, Japanese

phar macopogegpeetCto mbshirbomsoWghel methbdemay! bbUEpp12eli tol ¥ whaaet he
present invention is applied, such natural products or culture crops can

be used asdrugdeodtagainmgnpolyedccharifepr havihg aptdtumost aetivity
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS _In the foll ow ng,

embodi nent otbert kbapr mushroomsverdpphic¢atiesctobatl leastetai ¢ride rafegri ng
to Exanpl es. Wth regard to an antitunor activity strengthening

met hod of €&Pb§alningsB-glueapodst pffectAvei.ning antitunor activity

strengt hened crude drugs, an eval uating nmethod of

22 antitunor eff@éﬁumﬁgpoéfceauae apngledchonerudeadyugs otheruthang net hod

of an antltu effectivity of crude
' rrBrooms such a naturag crude drugs including crude drugs

derived from plants, crude drugs derived from animals and
crude drugs derived from minerals. Also, many of Chinese
medicines use crude drugs naturally grown, but it may be
crude drugs harvested in a farm under suitable conditions
or may be those grown by an artificial culture such as
water culture, etc.

Moreover, as crude drugs, other than the crude drugs

' described in, for example, Japanese pharmacopoeia, etc., if

it shows effective antitumor activity when the present
invention is applied, such natural products or culture
crops can be used as crude drugs mentioned in the present

specification.

DESCRIPTIbN OF THE PkEFERRED EMBODIMENTS
In the following, embodiments of the present
invention is described in detail by referring to Examples.
With regard to an antitumor activity strengthening
method of crude drugs, a composition containing antitumor

activity strengthened crude drugs, an evaluating méthod of



drugs, -explanation will be made by using nushroons which has been well
known as crude drugs containing B-glucan which is a polysaccharide havi ng
an antitunor activity. ( EMBCDI MENT 1) In the enbodi nent 1
of the present invention, an antitunor activity strengtheni ng nmethod of
crude drugs and a conposition containing an antitunor activity

strengt heni ng crude drugs are descri bed. In the antitunor activity
strengt heni ng met hod of crude drugs,amshroons containing B-glucan are

(tLY ) bl e A G S e G ST U1 25

"Koji", etc. a hereto~a tatrfon’1s carrie under the

pr edet er m R{G1LUAEIHY et hbd HEC SR AnFiteshore SRt VA t b}‘otf%fr‘aa@f" etion of
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the fernentation step, the resulting material is suit rmed to be

fine powdedrugsd explianatipeeanl HeCfaided byWulsh nd mish- oD ¥Rgh obt ai ned
by squeezing and pressing sesane which had been roasted by far infrared
rays to phasabeeanweilllykagent as crude Arsgs comiadhniflg @bigaueas by
successi vel y subjecting nushroons containing B-glucan to the

above- ment w fisr a pollysacdhaaider bavilngg ast eptitiamoire aktitdtiyon step by
m croorgani sns, and the step of making oily agent beconmes a conposition
whi ch shows an effective antitunor activity by

23. an internal Edninistration cont ai ni ng mushroons to which the antitunor

activity strengt hENPREIMENRO&)i s appli ed.

In the embodiment 1 of the present invention, an
antitumor activity strengthening method of crude drugs and
a composition containing an antitumor activity
strengthening crude drugs are described.

In the antitumor activity strengthening method of
crude drugs, mushrooms containing B-glucan are firstly
roasted by far infrared rays, and then, microorganisms such
as "Koji", etc. are added thereto and fermentation is
carried out under the predetermined humidity and
predetermined temperature. After completion of the
fermentation step, the resulting material is suitably
formed to be fine powder, and the fine powder is coated
with an oily component obtained by squeezing and pressing
sesame which had been roasted by far infrared rays to
prepare an oily agent.

Also, a material obtained by successively subjecting
mushrooms containing B-glucan to the above-mentioned far
infrared rays roasting step, the fermentation step by
microorganisms, and the step of making oily agént becomes a

composition which shows an effective antitumor activity by



In the.followi ng, the above-nentioned present invention is to be explaine
in nore detail by referring to Exanples. ( EXAMPLES) As -
mushroons to be used in the present Exanple, nushroons containing B-glucan
were used. Particularly when mnushroons which contain nmuch anmounts of
B-glwucan and generally have antitunor effects are used, the antitunor
effects are strongly mani fested whereby it is preferred. In the
present Exanple, as such nushroons, #ORI A (BUKURYO, agaricus nushroom
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experinments that 1t shows tent antitunor activity en it is used in a

raw stateipveitidf £85€oVHedxplaifedSEH MOEET AEY1N0by SPefOBEing tyaS
stored in a refrigerator at a low tenperature (4 C after the harvest and

used wi t hi Bx@mpBes. from t he harvest. Wth regard to the other
mushroons than the agaricus nushroom not so significant differences in
ef fecti veness were observed when they are used in the raw state and in
24 the dried state which has heretofore been provided as a Chinese
medi ci ne to whi ctEXAMPLER) t unor activity

As mushrooms to be used in the present Example,
mushrooms containing B-glucan were used. Particularly when
mushrooms which contain much amounts of B-glucan and
generally have antitumor effects are used, the antitumor
effects are strongly manifested whereby it is preferred.

In the present Example, as such mushrooms, PORIA
(BUKURYO), agaricus mushroom (AGARIKUSUTAKE), POLYPORUS
(CHOREIMAITAKE, Polyporus umbellatus FRIES), maitake
mushroom (black, MAITAKE, Grifola frondosu Dickson),
matsutake mushroom (MATSUTAKE, Tricholoma matsutake) and
shiitake mushroom (SHIITAKE, Cortinellus Shiitake) were
used. With respect to agaricus mushroom (AGARIKUSUTAKE),
it was found by the present inventor's experiments that it
shows potent antitumor activity when it is used in a raw
state than the case where it is used after drying, so that
it was stored in a refrigerator at a low temperature (4°C)

~after the harvest and used within 3 days from the harvest.

With regard to the other mushrooms than the agaricus
mushroom, not so significant differences in effectiveness

were observed when they are used in the raw state and in



strengt.heni ng net hod of the present invention is applied so that in the
present Exanple, dried materials were used with regard to PORI A ( BUKURYO)
POLYPORUS ( CHOREI MAI TAKE, Pol yporus unbel | atus FRIES), maitake nushroom ~
(black, MAITAKE, Gifola frondosu D ckson), matsutake nushroom

(MATSUTAKE, Trichol oma mat sut ake) and shiitake nushroom (SHI | TAKE
Cortinellus Shiitake). Incidentally, in the present enbodi nent, two
kinds of maitake nmushroonms were used. yjhose produced in Japan are those
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are formally called as snow country nmal e nmus I'guni it ake) or
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it is mentioned as maitake nushroom (bl ack). On the other hand, .

mai t ake nushrengthbhlingkiethvdf ofathér ppasentDifikeatlonabiai apg1iaaChbna is
mentioned as POLYPORUS ( CHORElI MAI TAKE, Pol yporus unbellatus FRIES) in the
present sp&bati ¢nt the prdsedntt Ergmpibeddiied mhtezhale- weprentseaewithi t ake
mushroom (bl ack) dependi ng on necessity. In particular, in POLYPORUS

( CHOREI MAl ¥agardpspyBOREA (BUKURYQ) usPORYPORUSa ( CHOREIMAREAKEY used.

The first step of the antitunor activity strengthening nmethod of the
present ExBRpYROFYUsupbellahns FREES )y shadtgkengushsponn(bhhack, t he

ki nds of nmushroons_are roasted by far infrared

above- nent | vari ous
rays. MR?%HKE, &rggola frondosu Dickson)g mqﬁﬁuFakeiﬁP$%F%Gmrays to be
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Incidentally, in the present embodiment, two kinds of
maitake mushrooms were used. Those produced in Japan are
those mainly cultured in Niigata prefecture which is a snow
country and which are formally called as snow country
maitake mushroom (Yukiguni maitake) or black maitake
mushroom (Kuromaitake), and in the present specification,
it is mentioned as maitake mushroom (black).

 On the other hand, maitake mushroom (MAITAKE, Grifola
frondosu Dickson) obtained in China is mentioned as
POLYPORUS (CHOREIMAITAKE, Polyporus umbellatus FRIES) in
the present specification and distinguished from the above-
mentioned maitake mushroom (black) depending on necessity.
In particular, in ?OLYPORUS (CHOREIMAITAKE, Polyporus
umbellatus FRIES), a root is mainly used. |

| The first step of the antitumor activity

strengthening method of the present Example is a far

infrared rays-roasting step in which the above-mentioned

various kinds of mushrooms are roasted by far infrared rays.



a wavel.ength of about 4 to 14 pm Mushroonms are roasted by using an
apparatus such as a pan, a kiln, etc. in which a ceramcs which |rrad|ate§
far infrared rays having a wavelength with such a range is coated at the
inner surface thereof, an apparatus such as a pan, a kiln, etc. prepared
by m xing ceram c powder which irradiates far infrared rays wth stone,
gravel, sand, etc. of netal oxides. For effecting such a roasting,

ot her than agaricus nushroon1(AGARI@GSUTAKE), t hose which are once dried
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Tenshouseki stone, etc. and irradiating far infrared rays wth a
vavel engt husing an appaketuknsuchhashg pahena khah,tBey.als wRtchuaned for
30 to 90 mnutes while gradually and well stirring. As the roasting
met hod, itceérvambes| whickdibyafbateabpae- infrapea@drapshndvingdait nay be any
nmethod so long as it promotes Iiberation of B-glucan of nushrooms. For
exanpl e, awavelengthfwithdswehsaspange is beateddafother basérngurface
addition to the above-nentioned apparatuses, optional ones nay be used so
| ong as itthgﬁgefsegnaapparatus such as a pan, a kiln, etc. pré@panederi al

which irradiates_far infrared rays with a, wavelength of 4 to 14 [err]m
such as p?BYi RY COFYRLGRPYEer \whitch | beradtates far infrared rays

with stone, gravel, sand, etc. of metal oxides.

For effecting such a roasting, other than.agaricus
mushroom (AGARIKUSUTAKE), those which are once dried as
used in the usual Chinese medicines are used. With regard
to the agaricus mushroom (AGARIKUSUTAKE), it is used in a
raw state as mentioned above.

Thé above-mentioned mushrooms are roasted in the
above-mentioned apparatus, for example, in an earthen pot
prepared from far infrared rays irradiating substances such
as granite, ceramics, Tenshouseki stone, etc. and
irradiating far infrared rays with a wavelength of 4 to 14
am with'the extent that they are not burned for 30 to 90
minutes while gradually and well stirring.

As the roasting method, it is not limited by the
above-mentioned method, and it may be any method so long as
it promotes liberation of B-glucan of mushrooms. For
example, as a far infrared rays source to be used for
roasting, in addition to the above-mentioned apparatuses,

optional ones may be used so long as it comprises a



Subsequent to such a far infrared rays roasting step, a fernentation step
Is provided as a second step. After applying the far infrared rays -
roasting treatment as nentioned above, by using fermentation bacteria such

as "Koji" or yeast, fernmentation is carried out in a room containing
noisture at 30 to 36[err]C for 48 to 72 hours. It my be carried out by
using a fernentation apparatus to shorten the fernentation tine. As

m croorgani snms to be used for fernentatdéon, m croorganisns other than

"Koj i " maypBeepsatl w which irPh80atbOr 85T SREABHCEAPEt @LiRNa | N addition to
"Koji", a substance having fermentating power such as nmatured papaya,

juice of pigagapeh§tht e 4itd 94 Amfsdcht8s platéneh 818cEp6magnéeil of a
young banboo, etc. may be used. Moreover, digestive enzymes such as

di ast ase, wauwer £fbene, etétc., proteolytic enzynmes derived from

m croorgani sms such as protease, pepsin, trypsin, etc., lytic enzynmes of
pol ysascchari de Subseguentntaestchasecfavrinfparedrxays sodbstimgestépch
fornms the above-nentioned digestive enzymes or proteolytic enzynes, etc.
may be used fermentathont step is provigedvas, aageoeudngten. t Af®eri ment s
by the present inventor, nore preferred results can be obtai ned when
fernentat|EHPFXiEQrFPQdeEt1B§rﬁ§?ﬁgrﬂY§rB%?ﬁﬁhpgnﬁreﬁﬁmenﬁh@ﬁ fermentation
is carried out . "Koj 27
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containing moisture at 30 to 36°C for 48 to 72 hours. It
may be carried out by using a fermentation apparatus to
shorten the fermentation time.

As microorganisms to be used for fermentation,
microorganisms other than “Koji” may be used.

Also, for effecting fermentation, in addition to
"Koji", a substance having fermentating power such as
matured papaya, juice of pineapple, the rind of a fig, the
rind of a grape, a bark of a young bamboo, etc. may be used.
Moreover, digestive enzymes such as diastasef paricreatine,
etc., proteolytic enzymes derived from microorganisms such
as protease, pepsin, trypsin, etc., lytic enzymes of
polysasccharide such as hemicellulase, or a precursor
substance which fofms the above-mentioned digestive enzymes
or proteolytic enzymes, etc. may be used for fermentation.

However, according to the experiments by the present
inventor, more preferred results can be obtained when
fermentation is carried out by using microorganisms, and

when fermentation is carried out "Koji” among the



For pulverization, commercially available pulverizer may be used, but a
machi ne whi ch generates high tenperature at the tine of pulverization -

shall be preferably avoided. It may be carried out by using a
pul veri zation nethod which does not generate high tenperature such as
stone mll. The materials of starting nushroons to which the far

infrared rays roasting step and fernentagyon step are applied are further
subjected to an oily agent-naking step. This procedure for nmaking oily
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above- nentioned pul verized nushroons after fernmentation to
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The materials of starting mushrooms to which the far

infrared rays roasting step and fermentation step are
applied are further subjected to an oily agent-making step.
This procedure for making oily agent is to enclose the
above-mentioned fine powder of the starting material fine
powder after fermentation with an oily component from
sesame to which far infrared rays roasting is applied.

As the oily component to be used for making oily
agent, there may be used an oil (hereinafter refefred to as
sesame paste o0il) collécted from roa#ted seséme. The
sesame paste oil is an oil obtained by subjecting raw
sesame to far infrared rays roasting at a temperature not
exceeding 100 C slowly for a long time, and grinding down
and compressing the sesame after roasting. In such a
sesame paste oil, fine solid materials formed by grinding
down the sesame aré remained as such so that it takes a
paste-like appearance.

To such a sesame paste oil is added the above-

mentioned pulverized mushrooms after fermentation to



no such an enclosure with the paste oil is carried out. Such an oily

agent -nmaking step is an inportant step to provide an effective target -
directivity in the viewoint of drug delivery system (DDS) which is
attracted attention in recent years. Incidentally, the oily
agent-making step is an inportant step as nentioned above, and it is

I nherently preferred to provide such a step, but if there is sone
difficulty that to make an oily agedB cannot suitably be carried out, such

an oi |y aggpt gEkI eaeskfﬂa@yg{?fvgmé&dmusﬁ@so aagehmgx bigyabove can be

said is that, as nmentione It I's Ins ec that if the
far inf rarédmpéﬁ&ﬁtrefsfhégsééﬁﬂeamh%%éfd 1Y ANS MBS, certainly

carried out, effectiveness of strengthening antitumor activity becomes
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out as nentioned bel ow. Al so, for making an oily agent, nore

pr ef err ed poetiibhscannbéestbéngtieened cas acompatle@i With théclatdewhere
above-nmenti oned sesane paste oil and an oil collected from raw sesane are
m xed wit hna suchadheenalosure withl. the past&yoiixisgcahreied|oubl | ect ed
fromraw sesane, a size of an oil droplet ca be made small, whereby a
penetratln§u°boﬁbr°ibYtﬂ@enﬁrgdkingl$tepahsbennamkentqnhe$gﬂpehed as

29 conpared with the case that the mushroons are enclosed with the sesane
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oil collected f the raw sesa ans
&rug 5e£1very system FebgF whlch is attracted attention in

recent years.

Incidentally, the oily agent-making step is an
important step as mentioned above, and it is inherently
preferred to provide such a step, but if there is some
difficulty that to make an oily agent cannot suitably be
carried out, such an oily agent-making step may be omitted.
The reason why thé above cah be said is that, as mentioned
below, it is inspected by the test that if the far infrared
rays roasting step and the fermentation step are certainly
carried out, effectiveness of strengthening antitumor
activity becomes significantly large even when the oily
agent-making step is not carried out as mentioned below.

Also, for making an oily agent, more preferred
results can be obtéined when a mixed oil in which the
above-mentioned sesame paste 0il and an oil collected from
raw sesame are mixed with a suitable ratio is used.

By mixing the o0il collected from raw sesame, a size
of an oil droplet ca be made small, whereby a penetrating

power to the target cells can be markedly heightened as



obt ai ned by grinding down raw sesane as such and conpressing the resultlng
material, then renoving solid material, which corresponds to a -
comercially avail able wusual sesane oil. A ratio of mxing the
sesane paste oil and the above- nentioned sesane oil obtained fromraw
sesane may vary depending on the anmount of the starting fine powder to be
added so that it cannot regul ate sweepingly but suitably 1 to 3 parts by
wei ght of the sesane oil based on 1 paz9 by wei ght of the sesane paste
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above- ment ,gRed PBRAR’ sWekLe added to a systemwhich forms |ipid peroxide
by |rrad|at?ng rgptraV|§F rays to docosahexaenoi c acid and an anmount of

the formed |ipi dTﬁeremdeom@éceéanfﬂeﬂ th8 2d¢i 5b8Amet W8hhs ant biunor
effects by internal administration were also nmeasured by clinical tests.

Al'so, to cebpaifedhbyagiihdify déwhvihy steamet Aensagh amihod of the
above- nenti oned expl anation, forned anount of the above-nentioned |ipid
per oxi de, eompekbksdhgveéhessesnlting material, then removing solid 30 the
clinical tests were exanined with respect to the case where the far
infrared rapterdadt.i whiehogerwespapgdsi td aocommerghsldynamaidabdenushr oons,
the case where the polysaccharide |ytic enzynme fernentation al one was
applied tyspad sgsamet fdlease where the "Koji" fernentation al one

A ratio of mixing the sesame paste o0il and the above-
mentioned sesame 0il obtained from raw sesame may vary
depending on the amount of the starting fine powder to be
added so that it cannot regulate sweepingly but suitably 1
to 3 parts by weight of the sesame oil based on 1 part by
weight of the sesame paste oil. Also, a mixing ratio of
the mixing o0il and the starting fine powder may be, for
example, about 4 to 5 parts by weight of the starting fine
powder based on about 1 part by weight of the hixing oil.

The mushrooms in which their antitumor activities had
lbeen strengthened by the above-mentioned manner were added
to a system which forms lipid peroxide by irradiating
ultraviolet rays to docosahexaenoic acid and an amount of
the formed lipid peroxide was examined. In addition, their
antitumor effects by internal administration were also
measured by clinical tests.

Also, to compare the antitumor activity strengthening
method of the above-mentioned explanation, formed amount of

the above-mentioned lipid peroxide, and effectiveness in



was applied to the sane, the case where both of the far infrared rays
roasting and the "Koji" fernentation were applied to the sane, and the -
untreated case where no treatnent was applied, respectively. For ~
effecting the above-nentioned pol ysaccharide |ytic enzyne fernmentation,
various polysaccharide Iytic enzynmes can be used, but in the present
Exanpl e, hemcellulase which is a representative one anong them was used.
I nci dental ly, in t he case where the:ﬂﬁr infrared rays roasting alone S
appl i ed to s t he ¢ase where t p acchari de Iy c enz
fermentati & &ﬁ@q%§§ 5681 FeHerFoeFﬁgl§§QBWi¥ rEﬁggc%h ﬁecaﬁ Ji"
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far infrared rays roastin ion we led to
the sane, ghet Qso%uﬁeﬁrtmfgb mhgﬁrasﬁ.eecrthgeca be@hURat tnyer “carried out
the material was pul verize I ne powder wt e procedure as nentloned

above, andpyigdacchairifel akow aﬁz%eerbmahs.auon alohBewH80RBB19ba
pulverlzatlon of the respective sanples is so adjusted that an average

pul veri zedtpatheckamei, zeéhebeaseeahkite tREE"Hogicecfagmehatsohoatsakude the
effect on 31 the pulverized
particl e swas. appltied tasthef samer, ethedcasehwhager both vfstheoffar
(AGARI KUSUTAKE) was used with a raw state and finely chopped, and the
ot her nushiofweredamrayseroasting andyther EKojdd Germertagibnnwepewder s
after drying. Measurenent of the formed anount of the above-
applied to the same, and the untreated case where no
treatment was applied, respectively.

For effecting the above-mentioned polysaccharide
lytic enzyme fermentation, various polysaccharide lytic
enzymés can be used, but in the present Example,
hemicellulase which is a representative one among them was
used.

Incidentally, in the case where the far infrared rays
roasting alone is applied to mushrooms, the case where the
polysaccharide lytic enzyme fermentation alone was applied
to the same, the case where the "Koji"™ fermentation alone
was applied to the same, and the case where both of the far
infrared rays roasting and the "Koji” fermentation were
applied to the same, at the time at which the respective
treatments were carried 6ut, the material was pulverized to
fine powder with the procedure as mentioned above, and used
in the following experiments.

The degree of pulverization of the respective samples

is so adjusted that an average pulverized particle size

becomes the same degree as others to exclude the effect on



mentioned |ipid peroxide was carried out as nentioned below. A
predet erm ned anount of docosahexaenoic acid was placed in a plural nunber
of test tubes, and the above-nenti oned mnushroons wei ghed previously with
different amounts were added to the respective docosahexaenoic acid and
they.were mxed. In addition, ultraviolet rays were irradiated to the
contents in the respective test tubes and anmounts of the formed |ipid

per oxi des were neasur ed. Docosahdtaenoi ¢ aci d was used by previously
preparing a diluted solution in which the raw liquid was diluted with

et hanol 10%h6| Bel¥ayizad Barbiedessiae; ontMahe pasrerof dmireated. becone

200-f ol ds the final diluted oncentration. The sanpl es of the
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0.05 M of the diluted docosahexaenol ¢ aci
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mushr oom sanpl e and 0. 85 of ethanol in a test tube, the total anount

was nmade lAnpredbterienédt aRGulBsof | d666saheRadiiobt 48YA0WEE pBASedOr 3
hours to forma lipid peroxide. The fornmed |ipid peroxi de was nmeasured by
t he in a plural number of test tubes, and the above-mentioned
mushrooms weighed previously with different amounts were
added to the respective docosahexaenoic acid and they were
mixed. In addition, ultraviolet rays were irradiated to
the contents in the respective'test tubes and amounts of
the formed 1lipid peroxides were measured.

Docosahexaenoic acid was used by previously preparing
a diluted solution in which the raw liquid was diluted with
ethanol 10-folds and the diluted solution was further
diluted to become 200-folds as the final diluted
concentration.

The samples of the mushrooms to which the aboVe-.
mentioned treatments (including untreated) were applied was
added to predetérmined ethanol so as to become the
concentration of the mushroom of 60 mg/ml, and the ethanol
was allowed to stand at normal temperature for about 2 to 6
weeks whereby extraction with ethanol was carried out. For
using the sample in the test, the extract was used by
diluting the final concentration of 0.6 mg/ml.

By mixing 0.05 ml of the diluted docosahexaenoic acid



TBA reaction (thiobarbituric acid reaction). By heating the forned

| i pid peroxide under acidic conditions, |iberated mal ondi al dehyde (VDA) -
was reacted wth thiobarbituric acid (TBA) and the forned absorption

maxi mum subst ance was determned to obtain the formed anount of the lipid
peroxi de indirectly. For effecting the TBA reaction, 0.2 ml of a 7%
sodi um dodecyl sulfate, 2 m of 0.1N hydrochloric acid, 0.3 m of

phosphot ungstic acid and 1 nl of the re&gent prepared by m xing 0.67% of
TBA and acetjc th a_ratio of 1: were added to the respective test
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light with a wave eng nm was™ used as an excitin i ght
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fl uor ospect rophot oneter used was F200 ufactured by

33 Hi t achi TBAdreastigna(tRfobapboteritt apidcreadbiiohfe neasurenment was
carried out by making the band pass for an excited light irradiation of 20
nm and t he band Bmrskeatindgethé | formsd ehipidepsnoxbdatumnde?Oachdic ‘Wth
regard to the effects of docosahexaenoic acid on the nushroons to which:

t he above-@endithens; etbberated malondlaldehyde (MDA) was reacted

with thiobarbituric acid (TBA) and the formed absorption
maximum substance was determined to obtain the formed
amount of the lipid peroxide indirectly.

For effecting the TBA reaction, 0.2 ml of a 7% sodium
dodecylsulfate, 2 ml of 0.1N hydrochloric acid, 0.3 ml of
phosphotungstic acid and 1 ml of the reagent prepared by
mixing 0.67% of TBA and acetic acid with a ratio of 1:1
were added to the respective test tubes to which
ultraviolet rays had been irradiated, and the TBA reaction
was carried out by maintaining at 95°C for 12 minutes after
the addition.

Thereafter, the mixture was cooled to room
temperature, the TBA reaction layer was extracted with n-
butyl alcohol, and the fluorospectrophotometric method was
applied to the n-butyl alcohol layer to measure the above-
mentioned MDA amount. For effecting the measurement, light
with a wavelength of 515 nm was used as an exciting light
and fluorometry was carried out at a wavelength of 535 nm.

The fluorospectrophotometer used was F2000 manufactured by



treatnments were applied by ultraviolet rays irradiation in the lipid
peroxi de form ng system they were examned in relation wwth the MDA val ue
(which is the sane as in MDA anount, shown by absorbance) neasured by the-~
above- nentioned manner. The results are shown in Table 1. On the
ot her hand, anong the above-nentioned nushroons, with regard to PORI A
(BUKURYO), agaricus mnushroom (AGARI KUSUTAKE), maitake nushroom ( MAI TAKE,
respective of black maitake nmushroom (Baronmaitake) (snow country naitake

ol oS et LB Bkl A doB0y PREOma tiERTL Y InTenkl! YPO! LS

unbel | at us were usedry, nic tests fe carried out about breast

cancer,  ShREBabefiditChndNdak#18aCBAEChy! Raklife EABBRRYCPGESCER
Jre ferme 4

untreated, the polysaccharide Iytic enzyne ntation reatnent,n"KOji"

fernment ati exciteat 1ght idralibtabAdokasd nhoashl RHel bAEBAEs atKehk'
fermentation treatnent, far infrared rays roasting treatnent + "Koj1"

f er ment at i #duoreseenest measukrgmagenbenabi ag.treatment. The results are
shown in Tables 2, 3 and 4. In Table 2, treatnent effects of the
above- nent i oned Wibbhregasdt bowbhheheffiectssoki ddesoséherabndscaaeidpphi ed on
34 breast cancer gatients are shown. Tables 3 and 4 show treatnent effects
on st omachtbgnmushpaemente whdchuthe sbovermpationed vésphetimei ous ki nds
of nmushroons to which the sane treatnents were carried out as in Table 2.

| nci dent al tyeatments were applieds bgcultravieles ravsulnradiatiom the

foll ow n rmyla,are al so_shown.
9 %ﬁen31pig peroxgde forming system, they were examined in

relation with the MDA value (which is the same as in MDA
amount, shown by absorbance) measured by the above-
mentioned manner. The results are shown in Table 1.

On the other hand, among the above-mentioned
mushrooms, with regard to PORIA (BUKURYO), agaricus
mushroom (AGARIKUSUTAKE), maitake mushroom (MAITAKE,
respective of black maitake mushroom (Kuromaitake) (snow
country maitake mushroom (Yukiguni maitake)) and POLYPORUS
(CHOREIMAITAKE, Polyporus umbellatus FRIES) were used),
clinical tests were carried out about breast cancer,
stomach cancer and lung cancer in the respective cases of
untreated, the polysaccharide lytic enzyme fermentation
treatment, "Koji" fermentation treatment, far infrared.rays
roasting treatment + "Koji” fermentation treatment, far
infrared rays roasting treatment + “"Koji" fermentation
treatment + oily agent-making treatment. The results are
shown in Tables 2, 3 and 4.

In Table 2, treatment effects of the above-mentioned

mushrooms to which various kinds of methods are applied on



Ef fective ratio = (Effective nunber + Slightly effective nunber) x
100/ (Effective nunber + Slightly effective nunber + non-effective nunber)-

35 Table 1 Effects of various nmushroons on MDA production Ki nd of”
Itemto be tested and speci nen MDA val ue (Average) Order treatnent

Control (Mushroom not added) 115 - No treatnent
Pori a 269 4

Agari ous nushroom 283 34 3

Pol ypor us H %%#?%éﬁggﬁgsgtientsggge shown. Tables 3 %pd 4 show

Mai t ake nus

MVat sut ake égfﬂg - : 5
Siitake nugﬁroon]ﬂf effects on sﬁé@ach cancer patients anga%unﬂfrared

Pori a cancer patients of the23§rlous kinds of mushréom&afé wR26h! N9
Agari cus nushroom

Pol ypor us théethméUtr&athénts weﬁ@ﬁcarried out as in Téble 2.

Mai t ake mushr oom (Bl ack) 490

Mat sut ake Imshdentally, in Tables2Z1to 4, effective ratﬁos calculated
Si | take nmushroom 233 6 Pol ysacchari de
Pori a from the following form@la are also shown. 5 lytic enzyne
Agari cus rmushroom 375 3 fernmentation

Pol ypor us Eﬁﬁg¢t§vgsratigs= (Effggg;ve number + Slightlz effective

Mai t ake nmushroom (Bl ack)
Mat sut ake PHRREHH X 100/(Effectigg4number + Slightly eﬁfective number

Siitake rmushroom ; 6 "Koji"

Pori a * non-effective number) ,qgq 5 fermentation
Agari cus nmushroom 399 - 3

Pol yporus unbel | atus Fries 594 1

Mai t ake mushr oom (Bl ack) 528 2

Mat sut ake nmushroom 302 4

Siitake nmushroom 280 6 Far infrared
Pori a 334 6 rays roasting +
Agari cus rnushroom 489 3 "Koji"

Pol yporus unbel |l atus Fries 799 1 fermentation
Mai t ake mushr oom (Bl ack) 768 2

Mat sut ake nmushr oom 412 4

Siitake rmushroom 381 5 Far infrared
Pori a 362 6 rays roasting +
Agari cus nushroom 509 3 "Koji"

Pol yporus unbel | atus Fries 827 1 fernmentation +
Mai t ake mushr oom (Bl ack) 792 2 oily agent

Mat sut ake nmushroom 430 4 maki ng

Siitake nmushroom 397 5 Respective

mushroons were added 6 ng/ m
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1 5 SEP 1999 Tabl e
2 Treatnent effects of various nushrooms on br ea'glisSheecHaCB‘aénm@ hdegnt
Ki nd of treatnent Br east
Ef fective ns)
Speci nen Effective SlightPy  Not
effective effective No treat nent Pori a
37 Agari cus mushroom 2
37 ?agle 1 Effects of varigis jpeshreoms, fp MDA pquuctlon 3
36 10. 0 Pol ysacchari de Pori a 1 4
35 12 5 lytic enzyne Agariciis mishroom 2 6
32 gp;dg’f;,gr ment DO Pe ool pok PeRiRIH{inyelue (Avergge) forder g
31 . ) KO | " [Control (Mushroow Lo added 115 I — o]
34 ND t RENT dHoklbn AJar T cUS MUST|Eé»oin 3 a
30 Agaricus mushrOMal take nusHe&som 4 3 6
30 25.0 Far inf ,gf;ggr‘fmﬁ A e 2 5 4
34 15.0 roasti Ndpma sut h.ushr r| cus rru':%faoom 45
30 tad;n mushroofhj t ake rmusHi&som 12 |s 7
288 4
31 ﬁsoroag'fe Ag;_ mm}{%\ Pori a q 41 3 % 5
32 roasti ngp bmbe1fa3aL IFE S MUIEHso0M
26 35.0 fer rrenmttana mbshroodVHBiagkE nushemmom 14 |2 9
17 57.5 Matsutake mushroom 271 5
) Siitake mushroom 233 6
Polysaccharide Hoelen 284 5
1lytic enzyme Agaricus mushroom 375 3
fermentation Polyporus umbellatus Fries 551 1
Maitake mushroom (Black) 525 2
Matsutake mushroom 304 4
Siitake mushroom 265 6
"Koji” Hoelen 296 5
fermentation Agaricus mushroom 399 3
Polyporus umbellatus Fries 594 1
Maitake mushroom (Black) 528 2
Matsutake mushroom 302 4
Siitake mushroom 280 6
Far infrared Hoelen 334 6
rays roasting + jAgaricus mushxroom 489 3
"Koji~ Polyporus umbellatus Fries 799 1
fermentation Maitake mushroom (Black) 768 2
Matsutake mushroom 412 4
Siitake mushroom 381 5
Far infrared Hoelen 362 6
rays roasting + |Agaricus mushroom 509 3
“"Koji” Polyporus umbellatus Fries 827 1
fermentation + Maitake mushroom (Black) 792 2
oily agent Matsutake mushroom 430 4
|making Siitake mushroom 397 5

Respective mushrooms were added 6 mg/ml




oi | y agent - maki ng The nunber in the parenthesis shows the nunber of

total person tested. (Effechtive) .
sanpl e nunber Effective ratio = -
x 100 (9 Tot al TissRRR: 8,

Hereinafter the same as in Tables 3 and 4. srH'é"MRC‘fplacecl _

37 Table 3 Treatnent effects of various rrushroorrH"mHmmﬂm,”cancer
patients Ki nd of treatnent ancer

Ef fective (150 persons)

Speci nen Slightly Not ratio (%

Ef fective eibrpstld veregtdard Ie\feeblestdsearmﬂuus mushroBﬂsE igh breast

0 2 28 6.7 Agari cus rushroom
0 Qancer patienpg 6.7 Mai t ake nmushroom
1 1 28 6. 7 Pol ysacchari de Pori a
2 1 27 10 0 lytic enzvoe AnaLJan mishr oom
2 "jna of treatment g 16.7 f 124N Mai t SEESTHENf oom
3 3 24 Specimen 0.0 Féctive [Slightly |Not POI I|Rhtio (%)
1 2 10.0 rnent atlegfgctive gffgg@!ip. cus_nmushr oom
treatment Hoelen 0 3 7
2 F 24Agar1cus musnrodh O |1 2 Mai {Age nushr oom
3 5 Haitake mushroaﬁ 7 E infraeed ray ;6 Pori q10.0
lysaccharide oelen 1 " i 35
1 gtic enzyme ggaricus mush r sti ng 145- KOJ I 32 Agf"” I 3%5 rrushr oom
3 rmentation 1take musm_:% 7 f & ment at|son 31 Mai t gdees nushf oom
5 ;FOJi't t1o §oe1:n N 40.0 Fg&r 1nfrgped ray g; Por 1 g5- :
rmenca n ricus mushr: H n H . .
1 £ 2 mushmjﬁ‘ 7 r{fasting } Koj i |30 Agar il320$ mushr oom
4 FAr infrared rays l[Hoelen AR ment atjg on + 34 Malt 20 MUShir oom
rogsting + “Koji* ricus mushr 0 . i
6 o &@ fpesivi 7 ofily ageng maki n§1 TE .punber in
t he parent v —oT—totapiz—persgs—testefs 30.0
roasting + "Koji” |[Agaricus mushroom 6 8 26 35.0
fermentation + Maitake mushroom 14 9 17 57.5
oily agent-making
The number in the parenthesis shows the number of total
person tested.
(Effective + Slightly effective) sample number
Effective ratio = x 100 (%)

Total sample number

Hereinafter the same as in Tables 3 and 4.



38 Tabl e 4 Treatnent effects of various nushroons on |ung cancer

patients Ki nd of treatnent Lung cancer”
Effective 'ImsShetﬁJs% ons)
Speci men Slightly Not i ’p‘?
Ef fective effective effective No treatnent Jw
1 19 5.0 37 Aga
2 18 10.0 ‘Mait ake nushroom
1 % 10, 0 Pol
1 fble 3 Tragiony \AHECER O Vartous ilshrogns on stomach )
2 écher_patie%éso fernmentation - Mui t ake mushroom 3
4 13 35.0 "Koj i - Poria 1
2 17 15.0 fermentation Agari cus nushroom 1
3 [ffnd of treatmenzU[ U Stomach daa¢erake MUSNT OO [Effective
5 12 40 s0 Far infrared lﬂ?d’“ml 3 - catio (3
1 17 158°F8A8sti ng + " Kegfeserve\iGie Tt Rek beoor '8
3 Rl treatment 20 !ldelber Ment at 1 on |o a1 TakKe mshr oorfs.7
M b3 - 6.7
S) | 31 take a) h: BN 20 6.7
2 i) ysaccharide y ) FWSTIT UO0Tie.0
4 2ke nushisedm
5 r 1 t zpdo
. L ) LY 1—66.0
par ent hesi g 24 20.0
Maitake mushroom 5 22 26.7
Far infrared rays J|Hoelen 1 13 26 13.3
roasting + "Koji" |Agaricus mushroom 3 5 22 26.7
fermentation Maitake mushroom 5 7 18 40.0
Far infrared rays |Hoelen 1 4 25 16.7
roasting + “Koji" |Agaricus mushroom 4 7 19 36.7
fermentation + Maitake mushroom 6 8 16 46.7
olly agent-making

The number in the parenthesis shows the number of total

person tested.



REPLACENENT SHEET '
15 SEP 1999 From t he

above-nentioned Table 1, it can be understoo ﬁil ﬁa@ﬁeewa %84 ue which is”

an index of the formed anount of Iipid peroxi in the
sanme. ki nd of nushroons, when the far nfrared r mE luéuﬂes applied to
than the untreated case, when the pozf saccharl fermentation
S applied to than the case where the far infrared rays roasting is

appl i ed, the n Koji- fer pi I h

pol ysaccharl %gel yt |T§e HIE' ? t%‘t #:qgra\% B 'h‘?%utqb uts 88 w’?%e far

i nfrared r%cggaﬁatm@d 'Keji" ferment atlon are appl | ed to than the
case where "Koji" fernentatien is applied; and when the three of the far

infrared rays roasting, "Koji" fernentation and oily agent-nmaki ng

procedure R eﬂppiemﬂntt( than the case amecabm both of the [Eafectavkr]lar ed
rays roastjng and ' Koji 37 féar ment ati on ar #2298 tio (%)
Such a tengdency is commgnt |rrespect|ve O£ fiehel vk il d3 t;uﬂf edsb@ 1IN 00N |t 0 be
appl i ed to[NbTveedtemst S ex¢welenf Or ( he casge of POR A (BUM!RYO) bfgtween fhe
far infrarpd rays roast3EeamBEtIe™ pol yacchar ifdle |ytilts enzynfio:s
f er ment at | [Pbiysaccharide Hoelen 1 1 18 J10.0
lytic enzyme Agaricus mushroom 1 2 17 15.0
fermentation Maitake mushroom 3 4 13 35.0
"Koji”® Hoelen 1 2 17 15.0
fermentation Agaricus mushroom 1 3 16 20.0
Maitake mushroom 3 5 12 40.0
Far infrared rays |Hoelen 2 1 17 15.0
roasting + “"Koji” [Agaricus mushroom 3 3 14 20.0
fermentation. |Maitake mushroom 4 5 11 45.0
Far infrared rays |Hoelen 2 2 16 20.0
roasting + “"Koji” |Agaricus mushroom 3 4 13 35.0
fermentation + Maitake mushroom 5 5 10 50.0
olly agent-making

The number in the parenthesis shows the number of total

person tested.



and the case of matsutake nmushroom (MATSUTAKE, Trichol oma nmatsutake)

bet ween the pol ysaccharide Iytic enzyne fernentation and the "Koji" -
fermentation. Substantially the sane (correctly the value of one of~
the treatnment methods is |arger about 1% than that of the other treatnent
met hod) MDA val ue can be obtai ned when the far infrared rays roasting is
applied to and when the 9 40

pol ysaccharide lytic enzyne fernentatid% is applied to with regard to

PORI A ( BUKURYO) , d th | har i [ yti f tati

app! i et(zl to émd) V\ﬂg‘?fnt gp%?‘?epﬁﬁ%ﬁﬁrﬁ?‘iﬁ%ﬁl‘? sy'a;)’gﬁ iecgaﬁ}/[%e wie[ Eepegalrgnt IoS
t sut ak 4 Trd t sut th th

nand. 11 oragrseesa t hie Palmd |y aie R GRL Y A Ylnex or thE the other

adn i St o BonEERUAGELKRYC)p1q SHBFLEYSo ToROASH LAGHRLKUSUTAGY i L ake

mushroom ( MAI TAKE, e nushroom ( Kur onei {snow country

mai t ake MISSne OkIAd UsE dish FEbhK SWten PEhe/ PERES nf £k & MY d AldastDhy pOr US

unbel l atus FRIES)) to which the above-nentioned respective treatnents were
applied, tos &pphbédcodCtliamathenstréibedcdasanofiepathents and | ung
cancer patients, it can be understood that effective ratios 1in the

r espect i vepohgeacchabidaslythocenzyme | Betmensatben his cappkiedato ethan and

| ung cancer patients beconmes higher, in the same kind of nmushroons, when

t he pol ysatbéacase vhere thefae infreredtraysixoagpinedis capmbiedhe
untreated case, when "Koji" fernmentation is égglied to than the case where

t he pol ysavkenrthe TEeit” cfeymentatiemtisiappliedph?irpn the
polysaccharide lytic enzyme fermentation, when the both of

the far infrared rays roasting and "Koji" fermentation are
applied to than the case where "Koji" fermentation is
applied, and when the three of the far infrared rays
roasting, "Koji” fermentation and oily agent-making
procedure are applied to than the case where the both of
the far infrared rays roasting and “Koji” fermentation are
applied, respectively.

Such a tendency is common irrespective of the kinds
of the mushrooms to be applied to the tests except for the
case of PORIA (BUKURYO) between the far infrared rays
roasting and the polysaccharide lytic enzyme fermentation,
‘and the case of matsutake mushroom (MATSUTAKE, Tricholoma
matsutake) between the polysaccharide lytic enzyme
fermentation and the "Koji” fermentation.

Substantially the same (correctly the value of one of
the treatment methods is larger about 1% fhan that of the
other treatment method) MDA value can be obtained when the

far infrared rays roasting is applied to and when the



when t-he both of the far infrared rays roasting and "Kojiw fernentation
are applied to than the case where "Koji" fernmentation is applied, and -
when the three of the far infrared rays roasting, "Koji" fernmentation and’
oily agent- naking procedure are applied to than the case where the both
of the far infrared rays roasting and "Koji" fernmentation are appli ed,
respectively. 40 41 For exanpl e,
fromTable 2, in PORIA (BUKURYO, it can be understood that the effective
ratio is i a a stLn (o I

For ment at i B eaGRRMRERe A P8k enk bt  ERERERERLS A% boRRPLIEY Lo ity v in

the unt "e2bg Qraa\?? ﬁbﬁ!ﬂﬂ ﬁf’a’kﬁﬁ}ré? Oa(&hgf ?henapﬂla't %:EgESthH’Eide In

agari cus mushroom AGARIKU UTAKE), “f he ective r I's 1ncreased from

7.5%to 35i§ticeenz§ﬁéUfeﬂm@nihﬂﬁén is'prﬂEéHaKS gHahyRem thB! YRKEy » the
effective ratio is marvelously increased in manifesting property Of an

antitunor eéimehtht2onl@s08pp0idd. 2o with. refard tbMmatsubdr8 a tendency is

the sane as in Tables 3 and 4. From the above results, it is shown
that the mmshroemt (MBATSUTAKR| ciiricshellomasmatstuyakeybi ned the far infrared
rays roasting step, the "Koji" fernmentation step, and the oily

agent - maki ng st ePnchhe bethérf changel fromcBablesa? toct eskowingethed of

mani f esti ng propert¥ of the antitunor activity of mushroons, i.e., as the.
antitunor Chépigalytestergsuthsngfnadnbnistering PORIA (BUKURYO) , '

agaricus mushroom (AGARIKUSUTAKE), maitake mushroom
(MAITAKE, black maitake mushroom (Kuromaitake) (snow
country maitake mushroom (Yukiguni maitake)), POLYPORUS
(CHOREIMAITAKE, Polyporus umbellatus FRIES)) to which the
above-mentioned respective treatments were applied, to
breast cancer patients, stomach cancer patients and lung
cancer patients, it can be understood that effective'ratios
in the respective cases of breast cancer patients, stomach
cancer patients and lung cancer patients becomes higher, in
the same kind of mushrooms, when the polysaccharide lytic
enzyme fermentation is applied to than the untreated case,
when "Koji" fermentation is applied to than the case where
the polysaccharide lytic enzyme fermentation is applied,
when the both of the far infrared rays roasting and “"Koji”
fermentation are applied to than the case where "Koji”
fermentation is applied, and when the three of the far
infrared rays roasting, "Koji” fermentation and oily agent-
making procedure are applied to than the case where the
both of the far infrared rays roasting and "Koji”

fermentation are applied, respectively.



42 Table 5 Amount of free B—glucan In the respectd
mushroons of untreated and to which the far infrared rays -

roasting and the "Koji" fermentation t r eat t el -
Ki nd of treatnent Speci nmen Anount
B-gl ucan Untreated Agari cus mushroom ( AGAR

Mai t ake mushroom (MAI TAKE, black) 9.0 g/100 g

24.4 g/ 100 g Far infrared rays Agari dls rmushroom ( AGARI KUSUTAKE) roasting
step + "Koji iLtake myshrqoom ( AKE, hl a 4. gbé g fernentation
st ep r examg&e, 290 %gble E, gn %5&;% éép g%ae é% caeIn t he
ot hgar hand,beam%&%t%fod‘ rt?z%tB'i:gxl Uetedt 134 %gt%%t '5%€ tiﬂlc%ra%%he %xte%[] owng an
antitunor activity were TEasSUred In  the cass Whers the treatmnt o

enl arge MRiHee$ad 19 rared RaydbRvastaRy Qno%oFIwi % andihlge case
of untreated. The MUSAr 0OMS 3§ed Wer e gbaric&? nugﬁgg%#?% EékRIK% AKE)
and mai t akagenthmakingVpirboéaur agk appilliae teuslr eompaieaoi@ithakak) Which
showed large effective ratios in Tables 2 to 4. Incidentally, the

anal yses wantreateidedaget faont 7€ 580@d Arabgsi 1.6ent aboalt thwekatimeska,

Japan. The results are shown in Table 5. Fromthe results of Table
5, it can Ba agasicusovushirabma(AGARIKUSUTAKE )B- ¢hec ef feetdvienecatdaoed when
the far infrared rays roasting + "Koji" fernmentation treatnent were

appl i ed t olsnisicreasedi £xgmr 7698 FosBB&emMi( AGARBRKOUBUTAKE) timed .nalhake
mushroom (MAITAKE). Wth regard to maitake nushroom (MAI TAKE), other than
the bl ack Raitake mushroom (MAITAKE)wakbp, effectirwe sptdet dscan be obt ai ned

also in '
marvelously increased in manifesting property of an

antitumor effect from 10.0% to 57.5%, i.e., 5.75 times.
Sﬁch a tendency is the same as in Tables 3 and 4.

From the above results, it is shown that the
treatment method which is successively combined the far
infrared rays roasting step, the "Koji" fermentation step,
and the oily agent-making step can be effectively used as
an increasing method of manifesting property of the |
antitumor activity of mushrooms, i.e., as the antitumor

activity strengthening method.



43 POLYPORUS ( CHOREI MAI TAKE, Pol yporus unbellatus FRIES)). On the other
hand, in the clinical test results in Tables 2 to 4, it is shown that the-
antitunmor effects are higher in the case of applying the far infrared rays
roasting treatnent + "Koji" fernmentation treatnent than the case of

unt r eat ed. Thus, by examning the results of Tables 2 to 4 and

those of Table 5 in conbination, it cangpe considered that anong B-gl ucans
effective for antitunor activity of nushroons particul arly when an anount

f f - [ ff b
e ot o tob18"s' Ayl £ S8 £108 BNIdART %%%%2%%%%%@%&5%3
menti oned series oguﬁﬁl ﬁg 2& %%&%%%%ﬁ% a@h.%%ﬁd@ﬂﬁﬁl% |§ 2S ment i oned

above that, in the non-treat | ucans haV|ng anti t unor
action are in an unmERRR %@tsero@étti'n'@d'a'i‘ﬂ tt@leeaqda AN e i nft@itfoh Chai n
(a simle expression) which i's so-called non- actlvated state, and when
mushroons are intetielathendatiesappdded he chain cannot be cut by a
gastric juice of a usual person whereby the antitunor action would not be
shown than expected. However, as nentioned above it can be found that
i ncrease E : Rmdult oBBMNI I eStRti on

of the anty f ' 1Ld_DdBegipesnt ed by the
present i | \PBFRegFe hypot hesi s ug; Ariche my g}tra bGARIKUSUTAmi Sfo ¢/ §OMPOS| ti on

produced Hy the far infrared [FPaj&erBasrPhy &85 P¥& Xernentation step and
the oily Jagent-making step i ch constltute the antityenm gavo ity

Far infrared rays Agaricus mushroom (AGARIKUSUTAKE)

roasting step + "Koji” Maitake mushroom (MAITAKE, black) |[14-2 9/100 g

fermentation step

30.4 g/100 g

On the other hand, amounts of free B-glucan as an effective
ingredient showing an antitumor activity were measured in
the case where the treatment to enlarge manifestation of
the above-mentioned antitumor effect and the case of
untreated. The mushrooms used were agaricus mushroom
(AGARIKUSUTAKE) and maitake mushroom (MAITAKE, black
maitake mushroom (Kuromaitake)) which showed large
effective ratios in Tables 2 to 4. Incidentally, the
analyses were carried out at the Food Analysis Center at
Suita, Osaka, Japan. The results are shown in Table 5.
From the results of Table 5, it can be understood
that amounts of free B-glucan were increased when the far
infrared rays roasting + "Koji” fermentation treatment were
applied to in either of agaricus mushroom (AGARIKUSUTAKE)
and maitake mushroom (MAITAKE). With regard to maitake
mushroom (MAITAKE), other than the black maitake mushroom

(Kuromaitake), the same effects can be obtained also in



44 str.engt heni ng nmet hod as nentioned above is, as shown in Table 5, etc.,
a.conposition in which an anount of free B- glucan is increased and shows-
the antitunor activity effectively by internal adm nistration. As conpared
with the conposition containing nushroons (untreated nmushroons) to which
t he above-nentioned antitunor activity strengthening nethod is not

applied, its antitunor activity is markedly strengthened. Al so,
fromTable 1, it can be understood that 48he order of the height of the MDA

value in tbéL?PéﬁﬁQOWEH@ﬁEIMSE@RﬁEd PS&?BSEu¥aﬁhﬁ&ithHQSFﬁiEé5?atWﬁ?ts

including untreated ones. In the ord hown i n 1, with regard to

three ki ndgnef oE?ﬁBi:AhAB@KUBE{OLheNaMﬁiaﬁ fuskr gegu;ﬁ%I&lJfAKEé_sandto
Shiitake nmushroom (SHI I TAKE), they show a possibility of changing the

order, i.e4, etfestshowasgshat thBeaftitumoer ef€ét¥kt grenhifhetrhifethe
treatnment nethods of the untreated, "Koji" fernmentation and far infrared
rays roastasg ef"Hpplyihgr thet faroinfrared raps emaspirg treatmebt +
understood that in the case of the untreated one, the antitunor activity
becomes hi gKoiid"™ faprmentation sneatmeatnubhnobhe(saiseTmEymtnaatedake
nushroon1(N%TSUTAKE) and PORI A (BUKURYO), whereas the far infrared rays
roasting and t heThW®;j | bYf eXaRERARg obher Eesupbsi @f Tabkean?i tandrandtivity
becones hi H in tg order of PORIA BUKURYC? Mat sut ake rrushrgom
(I\/ATSUTAKE)q 978 © h‘F'? IReSmBNPEBRLPREEPRAKES . caR Pe gARsidersd that with

appl ying tgﬁoggogggfﬁgghgnggfec i%gngorag££¥£u%or activity of

mushrooms, particularly when an amount of free B-glucan is
a large, the antitumor effects are remarkably manifested.

The present inventor has progressed the above-
mentioned series of studies by setting forth the hypothesis
as mentioned above that, in the non-treated mushrooms, 8-
glucans having antitumor action are in an unmovable state
by binding to each other to form a chain (a simile
expression) which is so-called non-activated state, and
when mushrooms are internally administered, the chain
cannot be cut by a gastric juice of a usual person whereby
the antitumor action would not be shown than expected.
However, as mentioned above, it can be found that increase
in an amount of free B-glucan markedly affects to
manifestation of the antitumor action and the results which
could be expected by the present inventors hypothesis can
be obtained.

Also, the composition produced by the far infrared
rays roasting step, the fermentafion step and the oily

agent-making step which constitute the antitumor activity



45 _strengt hening nmethod according to the present invention, it is
possible to raise an evaluated order for untreated nushroons which had -
been evaluated to be lower in the antitunor activity. In the field”
of Chinese nedicine using a natural crude drug, there is a scarce species
whi ch cannot ensure an anmount of yield stably even when it is a nmushroom
having high antitunor activity. However, when the above-nentioned nethod
of the present invention is used, ir1ﬁﬂ ace of such a scarce species, it is

i bl h i ¢h ffici f | d
20sS! ¢ e THERIR8 e oo RenER5H0S. SrSHoLLEL B BRBHR 181, 1LY o
h d bl |
(he pre “%ﬁfgf%éﬁéa heBeRAEEE0N TRRREh S ahalns hECEELUCY onI O

the antitu

above- ment i geg exp! AaLL20ea g 2 HERE £R0Gh PPl Prhi 1 b reatment in

whi ch thre rared rays roasting treatnmen he

fermentat | Qf‘fééﬁﬂr@ff‘t Nn{8en8l | YaRHRDEt FRKIGA. t TAldBPared QviatFIP' iedis
expl ai ned. However, only the far infrared rays roasting treatment is

appl i ed, Of.h_@nédmbb@itﬂ@hYéaﬁ_ﬁﬂﬁﬁiﬂglhﬁéhﬁo@tﬁﬂyoﬁnfﬁéﬂﬁéﬂahumr_:émﬁﬁb ment
such as hemcellulase, etc. is applied, or only the fernentation

treat mnent by whichothanabovesmehtisnédoantitenor,activbhty the far infrared
rays roasting and the fernmentation treatnment are applied, a nanifestation
of the antstuvengthehirgtmethedsisengthappliied, cohpaantitmmortaecthvhtyreat ed
case. is markedly strengthened.
Also, from Table 1, it can be understood that the

order of the height of the MDA value in the mushrooms are

changed between various kinds of treatments including

untreated ones. In the order shown in Table 1, with regard

to three kinds of PORIA (BUKURYO), Matsutake mushroom

(MATSUTAKE) and Shiitake mushroom (SHIITAKE), they show a

possibility of changing the order, i.e., effectiveness of

the antitumor activity in the three treatment methods of

the untreated, "Koji” fermentation and far infrared rays

roasting + "Koji" fermentation.

For example, it can be understood that in the case of

the untreated one, the antitumor activity becomes high in

the order of Shiitake mushroom (SHIITAKE), Matsutake

mushroom (MATSUTAKE) and PORIA (BUKURYO), whereas the far

infrared rays roasting and the "Koji"” fermentation are

applied, the antitumor activity becomeé high in the order

of PORIA (BUKURYQ), Matsutake mushroom (MATSUTAKE) and

Shiitake mushroom (SHIITAKE). It is understood that, with

applying the above-mentioned antitumor activity



46 . Thus, when there are any reasons that the oily agent- rmaking
cannot suitably carried out due to the conditions of equipnents, the -
treatments of the far infrared rays roasting and the fernmentation by

m croorgani smcan be carried out in conbination, the antitunor activity
can be nmarkedly effectively shown than that of the non-treated case.
Moreover, in the treatnment in which tqQg he above- nentioned nushroons are
applied three kinds of treatnments of the far infrared rays roasting, the
fermentation treatnent and the oily agent-nmaking treatnent, or to the

nushr oons &tEeRghheadng, getheds ascorddRgnte £her Prgsent, inventiopd ddys
roasting and the fernentatiqn-treatnent, .in -addition to .the fernentation
&ﬁ g?ﬁb& gyaté%l

t r eat ment Rg S §ari an, &y, FOXsnfreated;  (here may
b d ti ' I haride lyti .

'm the or 1 JREbEReNE Mo B Blbn 8RR, 8cRA BT BETTOMER: iHLSBE et vi 1y

st rengt henigg 4! 2dact 15439 paste oil  obtained froma roasted sesane is

used, but other than sesang, plants oil obtained by roasting soy bean,

corn, a safflowgh tRe eY¥elanerPEhihase. mehfieih@aasi%apssﬁg@urshc- by far

infrared rays, and then squeezing and pressi ng may € used. Al'so, in

the conposicrude @ewigsi thegeishaogearce spicilst kbiehovanfbit easaste
antitunmor activity strengthening nethod 1s applied, in addition to the
material s ant amoantbpf yiedd sgablyheeenswhent ie abonemﬁenh:bemeﬁamhbod,
any high antitumor activity. However, when the above-mentioned
method of the present invention is used, in place of such a
scarce species, it is possible to use mushrooms which can
ensure a sufficient amount of yield or can cultivate.
According to this, stabilization of supply and low price of
the product can be established whereby many persons can
effectively enjoy the antitumor effects of mushrooms.
Incidentally, in the above-mentioned explanation, as
a best embodiment, only the treatment in which three kinds
of the far infrared rays roasting treatment, the | |
fermentation treatment and the oily agent-making treatment
are applied is explained. However, only the far infrared
rays roasting freatment is applied, or only the
polysaccharide lytic enzyme fermentation treatment such as
hemicellulase,'etc. is applied, or only the fermentation
treatment by microorganisms such as "Koji”, etc., or only
the far infrared rays roasting and the fermentation
treatment are applied, a manifestation of the antitumor

effects are strengthened as compared with the non-treated

case.



47 canponent whi ch does not participate any bad effects on show ng the
antitunor activity, such as a vitam n agent, etc., may be further added. -
As a conposition having such a constitution, a preparation having an
active oxygen suppressing effect which has been devel oped by the present

I nventor may be fornulated. The antitunor activity strengthening treated-
crude drug containing conpound having such a constitution nay be actually
provided in an agent form which can béé internally adm nistered easily by
encapsul ating th LN e | S , e , sing a
sui tabl e excipie?gyéé gpﬁgeﬁﬁékgtgﬁe ?#9n£§5%8n3 F%%Fe?hgy8¥§glgp¥P#g, or

may be in ﬁak@hgpéaﬁthnsﬁ@&&bigcEaﬂ?iédgbﬂﬂuhﬁeQantHE|Eoﬁh&@QHhsaB¥
probl em Furthernore, whereas t t hod of

e present inventionis a ne

strengt heneggipmenteiothactieatenysasei Gher sar iadwhpedt #aykon, it can be
considered that an injection preparation prepared by using nushroons to
whi ch t he reastfingoandcthei fgrmentagibanbypgmietrbotigahikiecanebent

i nvention is applied can be expected to have an effect of enlarging

mani f est at canrdedt putahni combinatient tbecanpitumorwathiviitycaar bbiere the
antitunor activity strengthening nethod of the present invention is not
appl i ed t omarkedly eﬁéquﬁvaleshpwnthbaabbbgtneﬁttbneuoaxpranaeaon, an
expl anati on was nade about the case where nmushroons such as agaricus
mushr oom (&BARr KUSUTAKE), but it is not necessary to restrict the

mushrooms only tﬁo%nggPPVfﬁnEﬂélggggtment in which to the above-

mentioned mushrooms are applied three kinds of treatments
of the far infrared rays roasting, the fermentation
treatment and the oily agent-making treatment, or to the
mushrooms are applied two kinds of treatments of the far
infrared rays roasting and the fermentation treatment, in
addition to the fermentation treatment using microorganisms
such as "Koji” or yeast bacteria, there may be used a
fermentation treatment using a polysaccharide lytic enzyme.

In the oily agent-making step in the above-mentioned
antitumor activity strengthening method, a sesame paste oil
obtained from a roasted sesame is used, but other than
sesame, plants oil obtained by roasting soy bean, corn, a
safflower, an evening primrose, rice bran, rapeseed, etc.
by far infrared rays, and then squeezing and pressing may
be used.

Also, in the composition contaiﬁing mushrooms to
which the above-mentioned antitumor activity strengthening
method is applied, in addition to the materials obtained by

treating mushrooms by the above-mentioned method, any



48 mushr ooms, and any nushroons than the above may be used so long as it
contains B-glucan. For exanple, it may be shinejitake nushroom -
(SHI MEJI TAKE, Lyophyllum decastes), enokitake nushroom ( ENCKI TAKE,
Fl amrul i na vel uti pes), etc. . Moreover, a crude drug containing a
pol ysaccharide having an antitunor activity other than B-glucan may be
used. Furthernore, the present invention can be used as a nethod for
strengthening nmani festation of the antitunor effect containing a
pol ysacchari de having an antitunmor activity such as B-glucan in a natural
or cultiva u eri.yed o] 1.d Lngl udi roons.
(Enbodinen%:sg'}mBEBQ %hﬁﬁﬂtﬁgggrgégnghgkgggﬁﬁgktshﬁnbggaggg??ﬁguﬁgphod of
ef fectivengagwifgahk! am&ta@wh&ﬁw&gé gﬁuﬂeagr agvieaﬂ.inaa§apft!,t unor

hod o by p

effectivity eval dat1 ng net f treate crude drug are e ai ned.

To the expetbleniayybbeFurthwki aAakipi d peroxide is fornmed by irradiating
ultraviolet rays explained in the above-nentioned enbodinent 1 is added a
crude drug for ReahusbmpgshBiohUnBYiAgt sMchya EofistitughoAona, and a
formed anount of |ipid peroxide is exam ned. Wien the nushroons are added
wi th increpsepgratéon havingsanaactigéer orggehi shppzessihgndefiegtof nar kedly
i ncreasing the fornmed anmount of |ipid peroxide shows a potent antitunor
activity wwbikcht has heehndeveilened by th&@hpresenptwhswenhori mayebeed ratio

of the forned
formulated. The antitumor activity strengthening treated-

crude drug containing compound having such a constitution
may be actually provided in an agenf form which can bé
internally administered easily by encapsulating them in a
gelatin capsule, etc.

Moreover, by using a suitable excipient, a binder,
etc., it may be a tablet by tabletting, or may be in a
preparation form such as a granule or a pill without any
problem. Furthermore, whereas the present invention is a
method of strengthening antitumor activity by an internal
administration, it can be considered that an injection
preparation prepared by using mushrooms to which the
antitumor activity strengtheﬁing method of the present
invention is applied can be expected'to have an effect of
enlarging manifestation of the antitumor effect as compared
with the case where the antitumor activity strengthening
method of the present invention is not applied to.

Incidentally, in the above-mentioned explanation, an
explanation was made about the case where mushrooms such as
agaricus mushroom (AGARIKUSUTAKE), but it is not necessary

to restrict the mushrooms only to the above-mentioned



49 anmount of |ipid peroxide is |large based on the increased ratio of the
concentration of the nushroom added, the nushroom can be evaluated as it -
shows potent antitunor effect when it is internally adm nistered. Thus, a
plural kinds of nmushroons are introduced in the above-nenti oned
experinmental system and when the increased ratio of the fornmed anmount of
| i pid peroxide based on the ratio of #lBe concentration of the nmushroom
added is conpared to each other, the order of effectiveness on show ng
antitunor effect by internal adm nistration of the plural kinds of

mushr 0oms gaehbeoRSL eﬁﬂhnﬁﬂxomushroo}nﬂ th8n' hkOUbBYe hh BQOﬁgeﬁegbl oned

both. of the evaluafing nethods in the enbodiment 2 of t I nvention are
expl ai ned hangdagnitheoakayfasnBryilasat . exeeP! &gamp¥éen manawmeval ues with
respect to the respective treatnent nethods in abl e 1 nentioned above are
conpar ed t shémelithker mushroomn ( BHIMBGETAKBOJL9ophellam tbeastssy,i n which
any other treatnent such as far infrared rays roasting, etc. is carried
out showedenokitgke hDshrabme (ENOKITAKEedFlamhuiliea velutdpesdn- eteat nent.
Wien either of the far infrared rays roasting, or the "Koji" fermentation
is applied, the N@ﬂﬁ?ﬁﬁne ascrudgedrugheantasninghaopatysacehachdehe "Koji"
fermentation is pplied. Wien the "Koji" fernentation and the far infrared
rays roastPﬁgigﬁeaﬂséﬂtﬁﬁuﬂeﬁbﬁﬁﬁ#VbﬁY 9ﬁBeNDAh9§IGegﬂgcaPaWQKrbﬁhan t he

case where_ei her on of the f%1 infrared . rays roastlnq) or the "Koji"
f er ment at i Bi€fs ?F@ﬁﬁﬁ*y e present invention can be used as a

method for strengthening manifestation of the antitumor

effect containing a polysaccharide having an antitumor
activity such as B-glucan in a natural or cultivated

products derived from plants widely including mushrooms.

(Embodiment 2)

In the present embodiment, an evaluating method of
effectiveness on antitumor activity for a crude drug, and
an antitumor effectivity evaluating method of treated by
crude drug are explaiﬁed.

To the experiment system in which lipid peroxide is
formed by irradiatiﬁg ultraviolet rays explained in the
above-mentioned embodiment 1 is added a crude drug for
evaluating antitumor activity, e.g., mushrooms, and a
formed amount of 1lipid peroxide is examined. When the
mushrooms are added with increasing their amounts, a
mushroom which has a tendency of markedly increasing the

'formed amount of lipid peroxide shows a potent antitumor
activity when it is administered.

That is, when the increased ratio of the formed



50 Moreover, the MDA val ue when three of the far infrared rays roasting,

the "Koji" fernentation and.the oily agent-making treatnents are applied-
is larger than that of the case where two of the far infrared rays B
roasting and the "Koji" fernentation are applied. On the ot her

hand, from Tables 2, 3 and 4 nentioned above in which clinical tests were
carried out with regard to breast cagpger, stomach cancer and | ung cancer
in the cases of untreated, the polysaccharide lytic enzyne fernentation

treatment, the "Koji" fermentation treatnment, the far infrared rays
roasti ng tameuntnof+lipid" peroxidécisrchangeobasedaoncbbhe imdreasedar
infrared rays roasting treatfrent + the "Koji" fernmentation treatnent + the

oily agenfFakdRi 9§ theacangentratpentofethe mpshreenaadded. Ptme A
(BUKURYO), agaricus nushroon%iAGARlKUSUWAKg%, mai t ake nmushroom ( MAI TAKE
bl ack mai t BRENFOSH: 68 PRuPBABIEERE) as (LhoshewsnPelenhi aBkEtWNRKr oom

Yuki i ' OLYPORUS I TAKE, _Pol | |
FRIES) ner BEERAE HWRRBATE adBrip E REDALLY cAMBARY BHERE o Bt & (RLGEH b

d d .y h h inpcal _effect hi gh
hect s ook e MR R oS0l P b FSRRE " o1
t he antitu%%?gtéﬁgg?g%g%§%g£TUd§%§ *@éﬁﬁgyﬁgifﬁ%eﬂfﬁgvg?ﬁgéagfa%ﬂgndex; and

it can be gaifledNahouhbCot’ £8HIBNbebktle "BESSa EF {06 Pt BHVYPLcRE the MDA

value high is effective for showng the antitunor effect.
concentration of the mushroom added is compared to each

other, the order of effectiveness on showing antitumor
effect by internal administration of the plural kinds of
mushrooms can be determined.

In the following, the above-mentioned both of the
evaluating methods in the embodiment 2 of the invention are
explained based on the above-mentioned ekamples. When the
MDA values with respect to the respective treatment methods
in Table 1 mentioned above are compared to each other, it
can be understood either of the cases in which any other
treatment such as far infrared rays roasting, etc. is
carried out showed a larger MDA value as compared with the
case of non-treatment.

When either of the far infrared rays roasting, or the
"Koji” fermentation is applied, the MDA value is larger
when the mushrooms to which the "Koji" fermentation is
applied. When the "Koji” fermentation and the far infrared
rays roasting are used in combination, the MDA value is
larger than the case where either one of the far infrared

rays roasting, or the “"Koji” fermentation is applied singly.



51 - . That ié, as the MDA value is |large, which shows an anount of

| ipid peroxide fornmed by irradiating ultraviolet rays to docosahexaenoic -

acid, the treatment can be evaluated as it has high effectivity in

antitunmor activity of nushroons. - Al so, when the results of Table 1
and those of Tables 2 to 4 are conpared, in the same treatnent nmethod to
mushroons, the order of height of the MDA value is in agreenent wth the
order of height of effective ratio in 3@linical effects. That is, to the

t whi ch f | [ pid r oxi de irradiating ultraviolet rays to the
Shover " hePFBRERE aotBe MRRaEALYe witn FAESaGan Ehi FRE, LRECARAGHTRE { o

for med anctgRe b neChPpr KSIRE hPiettCub and PRecSTER Safbb Partie) i n

he mushr oo ahehChaise CRELPEd TE LA0Er SHRITLARP or' tnEChelf T i or

show ng thgnapé! {w§06£etheCEar infraf@&Qfgﬁgngasgfﬁ%aﬁﬁﬁtHﬂgr‘ﬁ&i%Vity of

the respective kinds of nmushroons can be ‘expected a e nmushroo havi ng

a large Ncﬁerméueawmbﬁhaﬁgoagpgﬂe@nnunt of lipid peroxide formed by
irradiating ultraviolet rays to docosahexaenoic acid have high antitunor

activity at the omnnthefothéerhand, afiomi PaAbBés 0, Fhahdi 4. manthenéad

effecting clinical tests, effectiveness of the antitunor activity of the

respect i veab&vedin ofhich hcbinicdl tests méradeanrsédadadnwith begaedpect ed
to breast cancer} stomach cancer and lung cancer in the
cases of untreated, the polysaccharide lytic enzyme
fermentation treatment, the "Koji” fermentation treatment,
the far infrared rays roasting treatment + the "Koji”
fermentation treatment, and the far infrared rays roasting
treatment + the "Koji"” fermentation treatment + the oily
agent-making treatment, respectively, with regard to PORIA
(BUKURYO), agaricus mushroom (AGARIKUSUTAKE), maitake
mush:oom (MAITAKE, black maitake mushroom (Kuromaitake)
(snow country maitake mushroom (Yukiguni maitake)) and
POLYPORUS (CHOREIMAITAKE, Polyporus umbellatus FRIES) were
each used) among the above-mentioned mushrooms, it can be
understood that, in the same mushroom, the ciinical effect
becomes high as the treatment showing high MDA value shown
in Table 1 is applied. |

From such results, height of the clinical effect,

i.e., effectiveness of the antitumor effect can be judged
by using the MDA value as an index, and it can be said that

the treatment which makes the formed amount of the MDA

value high is effective for showing the antitumor effect.



52 - . Incidentally, in the above explanation, an explanation was nade
Inthe case where it is applied to nushroons such as agaricus nushroom
(AGARI KUSUTAKE), etc., but as the mushroons to be applied, it is not -
limted only to the above-nentioned nushroons. The present invention can
be applied to nushroons other than the above so long as it contains

B- gl ucan. Mor eover, the present invention can be applied to
nushroons contai ni ng pol ysacchari des Having antitunmor activity other than
B-glucan. Furthernore, the present_ inventjon nmay be afplied to widely

those which are Bakels dragsthe dfPhvalypitis alarge c iRt dHuct s

ol | o1, D0 bR BLSEIE AP SEIAELTLRP YEPERUPLE

St ot hor RS (e SReMe uents RANELIEHS Erditfedficaitie U O L00IY
"rradi ot oraflatdl ds 06t thad MIUETLARRSCUIEY Oly ARLLBRSE deervityTed Y

mushr oons. o fUhbSFSOHRSE, Such unsaturated fatty acid derived fromliving
body in which an amount of |ipid peroxide forned by irradiation of

ul traviol et raysabyo adehdn Ofhefrddiel 8 wse-Tatle ONethd eSO WE Teylde used
in the range in which the above- nentioned eval uation nethod can be

appl i ed, exetowneareétcompaned, dix itiesl samen tréatmewt hoelyhod . €0, a synthetic

fatty aCIéLShrooms, the order of height of the MDA value is in
agreement with the order of height of effective ratio in
clinical éffects. That 1is, to the system which forms lipid
peroxide by irradiating ultraviolet rays to the above-
mentioned docosahexaenoic acid is added a different
mushroom to which the same treatment is applied with the
same concentration, and the formed amount of the lipid
peroxide is showﬁ with a MDA wvalue (amount) in the same
manner as in the above-mentioned embodiment, it can be said
that the mushroom which makes the formed amount of MDA high
is effective for showing the antitumor effect.

Accordingly, the antitumor activity of the respective

kinds of mushrooms dan be expected as the mushrooms having
a large MDA value which shows an amount of lipid peroxide
formed by irradiating ultraviolet rays to docosahexaenoic
acid have high antitumor activity at the time of internal
administration. That is, without effecting clinical tests,
effectiveness of the antitumor activity of the respective
kinds of mushrooms by internal administration can be

expected.



53 . Al so, by addi ng mushroons containing a carcinostatic

pol ysaccharide to the systemwhich fornms lipid peroxide by irradiating -
ultraviolet rays to docosahexaenoic ‘acid as expl ained above with various
ki nds of concentrations, and by catching the amounts of the forned lipid
peroxides with the respective concentrations, an average and suitable

adm ni stration dose in conply with thesprogressed stage of the nalignant
tumor such as cancer can be easily expected wthout carrying out clinical
test about the respective nmushroons to be used. That is, the

rel ati onshi p bet ¥imehdéhtatbyceinr the oabové ékplanabionmand t he MDA val ue
In the respective kinds of mashroons is grasped with the above-nenti oned
manner, afdPlaBakbpnyyascmadd ihecthefcasevehere iheigoappliedetorespective

progress stage of cancer are previously confirned by the clinical test in
a certain B HrBPmsnﬁEﬁFoBﬁsagﬁWi§F$e@FFREO?Ne(éﬁbBéKU$WTbKE)coﬂt@ntrat|on

sai d nﬁ Froonhb cal cul at ed bagk so as to obtain an MDA val ue_which
had been c8H € oMBEhEPPmE £ e ProPRtiedesibclfvROBr bipLted seBLE of

caei |y oxpiar Ee Fpare ThEntaRea HaRRERon- | SiRa, dnventiog o in
h h f d d b
compar o {FebuEh SEbted Fo shHeBhe SERRK blaf ohe hbETe (AT10RE 25

antitunor petéyhtyin®fsel fu &hious klnds of crude drugs which had been
conpared by carrying ou inical tests can be realized to conpare

Moreover, the present invention can be applied to
mushrooms containing polysaccharides having antitumor
activity other than B-glucan. Furthermore, the present
invention may be applied to widely those which are crude
drugs such as a natural or cultivated products derived from
plants other than mushrooms and contain polysaccharides
having antitumor activity such as B;glucan._

Also, in the above-mentioned explanation,
docosahexaenoic acid was'used, but a fatty acid other than
docosahexaenoic acid can be used, which is; for example, an
unsaturated fatty acid in which an amount of lipid peroxide
formed by irradiation of ultraviolet rays by addition of
the above-mentioned mushrooms. Furthermore, such
unsaturated fatty acid derived from living body in which an
amount of lipid peroxide formed by irradiation of
ultraviolet rays by addition of the above-mentioned
mushrooms may be used in the range in which the above-
mentioned evaluation method can be applied, even when it is
not derived from a living body, i.e., a synthetic fatty

acid.



54 wrt.h each other without effecting clinical tests, i.e., wthout
exerting danger by sone chance to a patient. That is, the neanings .-
that the present inventor has found the MDA value as a paranmeter which is~
capable of using as a conmon neasure for the respective kinds of crude
drugs, and mutual evaluation of the antitunor activity is realized by
correlating the MDA value and the antfgunor activity are significantly
large in the point that nutual evaluation of a nunmber of crude drugs can
be carried qQqut sinply and easily. According to the antitunor
activity strengthAdsapngbynadfidugonushudemsragstainihg areaeoinostanicon,
effectivity in the antitunor-activity of the crude drugs such as

mushr oons 391YﬁF§Ph§Fi§§ntﬁ|§hﬁa§Y§ﬁe@athth§pngehenidspeconpéeebywnth
the case in _whic i a nethod is not plied. According to the
antit unor ﬁEFF9F9§ §9rEﬁ§Fﬁ8ﬁPﬁ§t ﬁéYﬁoH°o¢°EP§§Be§ﬁ9§§1§fth@ Bfesent

, de d h h whi ch
aam tted SEERHER, GROYR RLEHCVRELAA KiHARCS sgeﬁ%ﬁraeeigpsﬁrﬁgg"hot
l'i ed, tLt t
o Tectivi 1 4PAFandiatPRe BohRrRZof hA8 EbIIBA FEETh, potaniads FEHE)

strengthenﬁﬂecag ﬁQEEGe GBHBQﬁELAQE ﬁgntthéggrggﬁdgngrgﬁ%Fﬁﬁgg as

nmushroons to e antitunor |vfty strengtheni ng of the

present i ng@Riho8tiatPER! 866e s Ebﬁﬁﬁf‘&iﬂi"’eﬁeeﬂrsgicégiséa s@hgbnbgr nal
adm nistration as conpared with the conposit
the malignant tumor such as cancer can be easily expected
without carrying out clinical test about the respective
mushrooms to be used.

That is, the relationship between the concentration
of the mushroom and the MDA value in the respective kinds
of mushrooms is grasped with the above-mentioned manner,
and the MDA value and the effectiveness thereof at the
resbective progress stage of cancer are previously
confirmed by the clinical test in a certain kind of
mushrooms. By effecting the above, if the concentration of
said mushroom is calculated back so as to obtain an MDA
value which had been confirmed to be effective in the
fespective progress stage of tumor such as cancer, etc., an
average internal administration dose can be easily expected
from the concentration of the mushroom.

Also, in the present invention, the antitumor
activity of a crude drug can be compared through a common
index such as the MDA value so that the antitumor activity

of the various kinds of crude drugs which had been compared

by carrying out clinical tests can be realized to compare



55 containing crude drugs to which such a nethod is not applied.
According to the evaluating nethod of antitunor effectivity of treatnent-
by the crude drugs according to the present invention, effectivity in view
of the antitunor activity by the various kinds of treatnent nethods
applied to the crude drugs can be sinply evaluated within a short term
According to the evaluating nmethod ofs4antitunor effectivity of the crude
drugs according to the present invention, effectivity of the crude drugs
at internal_ admnistration can be expected w thout effecting clinical
tests. Thuslthheadhmmriher Withawe effifdning el itgabtests wht @ the results

can be obtajned by carrying out a._lon term of ani nal experinments or
clinical t¥sthout'exertipgdanger, By t%?ﬂ'ﬁ HIR iR %lﬂﬁ%:%fb‘é' by screening

t d f t I b ' t .Sl
Couhereious, TR 6L, gl e B AGE Sn ®
A tit tivit t i j .
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roasti ng Sithd'ad % Sdifor hseaﬁ%gefacg%%@yré@ﬁeémé%ﬁﬁ@yéf hde

fermentation step of erment 1 ng ing mcroorgani sms to strengthen the
antitunor @eigs) tan@imifgaLreiBllitiod o e LPsfr@hoR Mot Bi{8Etid1g the

roasting and the fernentation wherein
realized by correlating the MDA value and the antitumor
adtivity are significantly large in the point that mutual
evaluation of a number of crude drugs can be carried out
simply and easily.

According to the antitumor activity strengthening
method of crude drugs of the present invention, effectivity
in the antitumor activity of the crude drugs such as
mushrooms at internal administration can be heightened as
compared with the case in which such a method is not
applied.

| According to the antitumor activity strengthening
method of crude drugs of the present invention, even in
crude drugs such as mushrooms, etc. which are not admitted
as effective when the method of the present invention is
not applied, they can be applied to as an antitumor agent
by heightening effectivity at internal administration.

The antitumor activity strengthened crude drug
composition containing crude drugs such as mushrooms to
which the antitumor activity strengthening method of the
present invention is applied has high antitumor effectivity

at internal administration as compared with the composition



a nmushr.oom whi ch contains [err]-glucan is used as the crude drug. 2.

The antitunor activity strengthening nethod of a nushroom containing -
[err]-glucan according to Caim 1, wherein at | east one
mushr oom sel ected fromthe group consisting of agaricus nushroom

(AGARI KUSUTAKE), mmi take mushroom (MAI TAKE, Gifola frondosu), shiitake
mushroom ( SHI | TAKE, Cortinel l us Shi it ake), mat sut ake  nushroom
(MATSUTAKE, Trichol oma mat sut ake), shiggjitake nmushroom (SH MEJI TAKE,
Lyophyl | um decast es) and enoki t ake nushroom (ENOKI TAKE, Fl amuli na

vel uti pes) coantaiadngs criademisigsoto which suchha methiodudsr nogcti vity
strengthening nethod of a -nmushroom containing B- gl ucan accordi ng
to C ai mapplied. wher ei n t he agaricus nushroom

(AGARI KUSUTAKE) is used, then raw agaricus nushroomis roasted by far
infrared rays. A°$9rdi¢aet°aﬁbﬁteﬁéguaﬁépgvmeyhogtpéngnﬁéﬁumgr met hod  of

a mushroom containiggiq accordin to Caim 1, wherein
t

subsequent SE&SCkd VALY, E%géﬁggggpPYatgﬁeﬁrH enflErgg agrosdingagent in

whi ch the Eﬁ%n%%%%%%% HH%QB%Rghfog%ﬁhgkggity in view of the antitumor
activity by the various kinds of treatment methods applied
to the crude drugs can be simply evaluated within a short
term.

According to the evaluating method of antitumor
effectivity of the crude drugs according to the present
invention, effectivity of the crude dfugs at internal
administration can be expected without effecting clinical
tests. Thus, as compared with the conventional method in
which the results can be obtained by carrying out a long
term of animal experiments or clinical tests, a search of
an antitumor effective substance by screening a tremendous
number of natural products can be carried out simply as

. compared with the conventional manner.



B-gluean is enclosed with an oily conponent obtained from plants such as
sesane roasted by far infrared rays thereby strengthening the antitunor-
activity of a nmushroom containing B-glucan than the case of not
effecting the roasting, the fernentation and—%$w#4uingugg¢_ﬂ§klng st eps.
5. .The antitunmor activity strengthening " a nushroom
containing B-glucan according to C agg 4, V\/n m”@ ”,mll“"tast one
mushroom selected from the group consisti shroom
(AGARI KUSUTAKE), nmi take mnushroom (MAI TAKE,. Grifol a frond%su) shiitake
mushr oom FéﬁtliﬁKElaimeﬂrﬁFﬁellus Shi i t ake), mat sut ake  nushroom
(MATSUTAKE, Trichol oma mat sutake), shinejitake nmushroom (SH MEJI TAKE
LyophylIun#dec%%t%%§lEHmP%n%§?% EYrﬁﬁﬁﬁéﬁﬁPe?{FE}WQ?ﬂﬁg é? itQ a

vel utipes) is .uUs i t unor

veiivi Do) gl it phntalniRo BPLvaacrhenidsm basitd: ARRStuOR! ¢ an
according abRavetd. unden WBREEIBos o robBE:AGTEIENSORSBAITG rho

( AGARI KUS raM/agarlcus mi s roas
infrared rayyge er? bxﬁﬁ rafhiekyieh ré?k'&hhya %EEEBHEQ%ESH stegoﬂﬁos't'on
conprising a nushfoom containing B- can whereln roasting step of

roasting FE&rmeH%iBPOB?‘SﬁﬁﬁﬁbnhﬁGroogganﬁbﬂga@o EirEﬁbthaﬁrﬂhéd rays and a
fermentation step o ernmenting by adding mcroorganismis applied thereby

the antit afgitambicvatyiofitgabd EHeheeadecdrhg BhAf tBegbHSaNofi fiot
strengthened than the case of not effecting the roasting

effecting the roasting and the fermentation.
2. The antitumor activity strengthening method of a crude
drug according to Claim 1, wherein

a mushroom which contains B-glucan is used as the
crude drug.
3. Thé antitumor activity strengthening method of a crude
drug according to Claim 2, wherein

at least one mushroom selected from the group
consisting of agaricus mushroom (AGARIKUSUTAKE), maitake
mushroom (MAITAKE, Grifola frondosu), shiitake mushroom
(SHIITAKE, Cortinellus Shiitake), m&tsutake mushroom
(MATSUTAKE, Tricholoma matsutake), shimejitake mushroom
(SHIMEJITAKE, Lyophyllum decastes) and enokitake mushroom
(ENOKITAKE, Flammulina velutipes) is used as the mushroom.
4. The antitumor activity strengthening method of a crude
drug according to Claim 3, wherein

the agaricus mushroom (AGARIKUSUTAKE) is used, then
raw agaricus mushroom is roasted by far infrared rays.

5. The antitumor activity strengthening method of a crude

drug according to Claim 1, wherein "\‘“““-————-__‘~
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and the fernentation. 8. The anti tunor activity st rengt hened
mushroom contai ni ng B-gl ucan according to Gai-m-7Z—wherein at |east-_
one nmushroom sel ected fromthe group consisti agari cus mushroom

( AGARI KUSUTAKE), nmaitake nushroom (MAl TAKE, ﬂiﬂ“ﬂ ,”m”mnosu)
shiitake nmushroom (SHI I TAKE, Cortinellus w e hdllsut ake
mushroom (NMATSUTAKE, Tricholoma matsutake), shingjitake nushroom
(SHI MEJI TAKE, Lyophyl|um decastes) and enokitake mushroom ( ENOKI TAKE,

Fl amrul i na vel uti s ol S t _ : n

activity strengpﬁék n#u?%r%%ﬁlQ%Sﬁ?%?%?ﬁghB?éF ¢af §?§8r8?n§a%§gg{aim

8, whereinap oily igent in which the fermen®ated crude drug is (he ,
agari cus mushroom (AGARI KUSUTAKE) |Is used, then raw agaricus nmushroomis

roasted by endlds¥id aitth Ay 9ily combOnent Dhtaideld FHER pladitsVistith _
st rengt hened nmushroom contai ning B-glucan according to Caim?7, wherein
subsequent also sielsaniee Moaziteaid by Thepinfrared eayshkhegebyn o0i ly agent in

whi ch the nushroom containing B-glucan is enclosed with an oily conponent
obt ai ned f sdmepighidenning the antitumor activity of the crude drug than

the case of not effecting the roasting, the fermentation
and the oily agent-making steps.
6. The antitumor activity strengthening method of a crude
drug according to Claim 5, wherein

a mushrooms which contains B-glucan is used as thé
crude drug.
7. The antitumor activity strengthening method of a crude
drug according to Claim 6, wherein

at least one mushroom selected from the group
qonsisting of agaricus mushroom (AGARIKUSUTAKE), maitake
mushroom (MAITAKE, Grifola frondosu), shiitake mushroom
(SHIITAKE, Cortinellus Shiitake), matsutake mushroom
(MATSUTAKE, Tricholoma matsutake), shimejitake mushroom
(SHIMEJITAKE, Lyophyllum decastes) and enokitake mushroom
(ENOKITAKE, Flammulina velutipes) is used as the mushroom.
8. The antitumor activity strengthening method of a crude
drug according to Claim 7, wherein

the agaricus mushroom (AGARIKUSUTAKE) is used, then
raw agaricus mushroom is roasted by far infrared rays.
9. An antitumor activity strengthened crude drug-
containing composition which comprises a crude drug to

which the antitumor activity strengthening method
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such as sesane roasted by far infrared rays thereby strengthening the

antitunor activity of the nushroom containing "B-gtuean—than-the case of -

not effecting the roasting, the fernmentation and ent - naklng
st eps. 11. The antitunor activity st reng Hm '!uﬁﬁ

cont ai ni ng B-glucan according to C aim 10, wherein ¢
mushroom sel ected fromthe group cons%étlng of * agari cus nushroomﬁ.
(AGARI KUSUTAKE) , mai take mushroom ( MAI TAKE C?ifola f rondosu), shlltake

mushroom (SHI I TAKE, Cortinellus. Shiitake t ake shro
( MATSUTAKE COMPELEAET, fp TORSEIRE REPP O8hT, |t11819e %ﬁh rPgH J1 TAKE,

Lyophyl | umglecasiealeq? B yanalis! 8k ¢ oKialtatTon( HYy BéKﬁg : ATIHG B

vel utipes) T'S US room

activity sidedny BRedorgallish 99 Maopatkd &E%%F%gw%éﬁ%%@%”g to Gaim

11 wherein t he agari cus nushroom ( used, then raw

agaricus ”H%&Eﬂ@ﬁ&*%fr%%QBEQrGHefﬁ&u?n&%a%%thgiﬁened {3an th@Ncagket hod
to evaluate ef fectiveness antitunmor activity of a

treatment ofsindt effecting HMehiroaBtiagNhAGNithe ferfilent¢afionCONprising the
addi tion of the nushroom containing B-glucan to the application of
a treatned®. The antiyamem agtivihtyfstrengthendd erudxideugby
irradiating ultraviolet rays to an unsaturated fatty acid such as
docosahexacpditeiniagi gompasdtionvakcoaridigg toh€laim 9, wherein

one

a mushrooms which contains 8-glucan is used as said
crude drug.
11. The antitumor activity strengthened crude drug-
containing composition according to Claim 10, wherein

at least one mushroom selected from the group
consisting of agaricus mushroom (AGARIKUSUTAKE), maitake
mushroom (MAITAKE, Grifola frondosu), shiitake mushroom
(SHIITAKE, Cortinellus Shiitake), matsutake mushroom
(MATSUTAKE, Tricholoma matsutake), shimejitake mushroom
(SHIMEJITAKE, Lyophyllum decastes) and enokitake mushroom
(ENOKITAKE, Flammulina velutipes) is used as the mushroom.
12. The antitumor activity strengthened crude drug-
containing composition according to Claim 11, wherein

the agaricus.mushroom (AGARIKUSUTAKE) is used, then
raw agaricus ﬁushroom is roasted by far infrared rays.
13. The antitumor activity strengthened crude drug-
containing composition according to Claim 9, wherein

subsequent to the fermentation step, a step of making
an oily agent in which the crude drug is enclosed with an

oily component obtained from plants such as sesame roasted
_—
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effectiveness to strengthen the antitunmour activity of a mnushroom of the
satd treatnent by an increased ratio of a forne tpi d -
per oxi de based on an increased ratio of the concentration of t mushr oom™
containing B- gl ucan. 14. The eval uati ng umuﬂ ‘mﬂ ctiveness
on. an antitunor activity of a treatnent to be m shroom
cont ai ni ng B-glucan according to Cdaim 13, whet ei'n at | east
one rmushroom sel ected fromthe groupwﬁﬁgnsisting of agaricus nushroom

( AGARI KUSUTAKE) , mai take rmnushroom ( AKE, Gifola frondosu), shiitake
mushr oom pSHfarAKEfracsdtrnyslwbershyusarepgthenanguthaeanﬁmtumoun1

- 60- %N%TSUTAKE Tri chol ona. mat sut ake), shinejitake nmushroom

( SH MEJ| TAREL1VYEEh QL Ghﬁd§€§§§e§¥uanHhéﬁovéhﬁaﬁésﬁugﬁ r B8 eFENG‘Rﬁ-TFAKE

FI anmul i na velutl i s used as the nus eval uati ng
met hod of ther Fe iéﬁes§heoﬁerﬁﬁnt§ﬁ§PPuﬁBF EBF|9FF¥ ggeRtrmakingnt to be

applied to E nushroon1 cont ai ni ng B-glucan according to Caim 14,
wherein €PPne agari cus mushroom ( AGARI KUSUTAKE) is used, then raw

agaricus myghropy i $n{ PASKGH D¥ed Mty UEALEEeE&NSa crude drug-

containing composition according to Claim 13, wherein

a mushroom which contains B-glucan is used as said
crude drug.
15. The antitumor activity strengthened crude drug-
containing composition according to Claim 14, wherein

at least one mushroom selected from the group
consisting of agaricus mushroom (AGARIKUSUTAKE), maitake
mushroom (MAITAKE, Grifola frondosu), shiitake mushroom
(SHIITAKE, Cortinellus Shiitake), matsutake mushroom
(MATSUTAKE, Tricholoma matsutake), shimejitake mushroom
(SHIMEJITAKE, Lyophyllum decastes) and enokitake mushroom
(ENOKITAKE, Flaﬁmulina velutipes) is used as the mushroom.
16. The antitumor activity strengthened crude drug-
containing compositioh according to Claim 15, wherein

the agaricus mushroom (AGARIKUSUTAKE) is used, then
raw agaricus mushroom is roasted by far infrared rays.
17. An evaluating method of effectiveness on an antitumor
activity of a treatment to be applied to a crude drug
containing polyéaccharides having an antitumor activity,
which comprises adding the crude drug to which the
treatment is applied to a system which forms lipid peroxide

by irradiating ultraviolet rays to an unsaturated fatty
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16. - . An nethod of evaluating effectiveness of a mushroom
containing B-glucan for evaluating effectiveness of an antitunor effect -_
Wi t hout carrying out clinical tests, which conprises ddding the mushroom

containing B-glucan to a systemwhich forns lipid d| ating
m‘ll N M oic acid
W Visty~of the

ultraviolet rays to an unsaturated fatty acid such
nmushroom containing B- glucan by its internal admnistration by an

and eval uating and expecting an effect g@f the ant

increased ratio of a fornmed anmount of the I | pi d peroxide based on ratio
of the con@akd £4Bh a% darosARSHASANL ﬂﬂ? gvalyjatdng a ef—ﬁect The
eval uati ng ho ef fecti ess antit ractivity .o a
nushr oom t qi‘Fgf atment; Lf&fn qﬂ: tt]j’leﬁ’d'qgo taeai%t%%ou%{e \)it
REPLACEMENT, SHEET fZ% JUN 2001

io
said nushrBoni con u:ftilenldr%:g';1 ézoglbt?célnarg[e i cphi rease Iiat}:rmr activity

strengt .henlﬂﬂg[gﬁ % dHYE SEHW 1 g,}rtl qﬁ’é&} rd?f'iscﬁi r]_glcrzléeasedrushr oom
contai ni ng ucan by far rar rays an ermentation step of
fermenting ﬁti@ﬂ%ﬂ&ﬂ”& Cc!d?ﬁféifiﬁ]:‘a’?‘t"ﬂd:ﬁ o%OFHHeeQ::‘MEfeF Bag ey Rt i tunor
activity of said nmushroom containing B-glucan is strengthened than the
case of thtﬁg‘aﬁgnﬁ hRimpdrye. and the fernentation.
18. The evaluating method of effectiveness on an antitumor
activity of a treatment to be applied to a c;ude drug
according to Claim 17, whereiﬁ
a mushroom which contains B-glucan is used as said
crude drug.
19. The evaluating method of effectiveness on an antitumor
activity of a treatment to be applied to a crude drug
according to Claim 18, wherein
at least one mushroom selected from the group
consisting of agaricus mushroom (AGARIKUSUTAKE), maitake
mushrqom (MAITAKE, Grifola frondosu), shiitake mushroom
(SHIITAKE, Cortinellus Shiitake), matsutake mushroom
(MATSUTAKE, Tricholoma matsutake), shimejitake mushroom
(SHIMEJITAKE, Lyophyllum decastes) and enokitake mushroom
(ENOKITAKE, Flammulina velutipes) is used as the mushroom.
20. The evaluating method of effectiveness on an antitumor
activity of a treatment to be applied to a crude drug
according to Claim 19, wherein
the agaricus mushroom (AGARIKUSUTAKE) is used, then
raw agaricus mushroom is roasted by far infrared rays.

21. An evaluating method of effectiveness of the crude
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18. -+ The -evaluating nethod of effectiveness on an antitunor
activity of nmushroom containing B'g'“Cgﬂfréﬁgg%QLﬂg_LQ_ﬁLaln\l? g
wherein at | east one nushroom sel ecte e group consisting of ~
agari cus mushroom ( AGARI KUSUTAKE), nmait ake mn“ Gifola
frondosu), shiitake nushroom (SHI | TAKE, ‘W“ ake),

mat sut ake mushroom ( MATSUTAKE, Trlsmolona *natsuwakb)s $hi mej it ake
mushroom (SH MEJI TAKE, Lyophyllum decastes) and enokitake nushroom

(ENOKI TAKE, Fl ammulina velutipes) is used as the nushroom 19. The
eval uatl N0 RN 0L el et nycBePacRivaNieRa! bEUHR! anddthifbly cgkedrshr oom
cont ai ni ng | ucan "accor erein t he agaricus

mushroom ( A&ARhKEFUEAKELridclaedg bbﬁlaalhawgagaayeaécﬁa&ha@erma&mgast ed by
far infrared rays. -62- 20.

The eval uaanhantithedrobctivety wethsatoeaairyinat butmelindchilviteptsf, a
mushroom containing B-glucan according to Claim 16, wherein sai d

nmushroom whdichi nbmprﬁsgbuaddingtMhuhbrhdehdrugntbtansys&emiVhiyh
strengt heni ng nmet hod conprising a step of making an oily agent in which
t he fernenttared hipidoperoxide by irradiating ultraviolet rays to an
unsaturated fatty acid such as docosahexaenoic acid and
evaluating and expecting an effect of the antitumor
activity of the crude drug by its internal administration
to be large as an increased ratio of a formed amount of the
lipid peroxide based on a ratio of the concentration of the
crude drug being largé.
22. The evaluating method of effectiveness on an antitumor
activity of a crude drug according to Claim 21, wherein
said crude drug to which the antitumor activity
'strengthening method comprising a roasting step of roasting
the crude drug by far infrared rays and a fermentation step
of fermenting by adding microorganism is applied whereby
the antitumor activity of said crude drug is strengthened
than the case of not effect the roasting and the
fermentation.
23. The evaluating method of effectiveness on an antitumor
activity of a crude drug according to Claim 22, wherein
a mushroom which contains B8-glucan is used as the
crude drug.
24. The evaluating method of effectiveness on an antitumor

activity of a crude drug according to Claim 23, wherein

at least one mushroom selected from the group
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containing B-glucan is enclosed with an oily conponent obtained from
plants such as sesanme roasted by far infrared rays subsequ to t he -
fernentation step, wher eby strengthening,Lhe~aﬁthUﬁ6795%??vity of the”
nmushroom containing B-glucan than the case of no ?“l roasti ng,
the fernentation and the oily agent-making st mm\i‘“ﬁw The

eval uating nethod of effectiveness ongan anti ctevity "of a mushroom
whi ch contains B-glucan according to Claim 20, wherein at | east one

?‘i\ég\kfﬁﬁsfﬁéﬁciegﬁfaéfa =ShfiBon ﬁ%“ﬁ%%@ﬂ%@ﬁ?ﬁ“ﬁ?@h%@ R ¢ ake
I
T’ chol oM RPEGPH, (KRERKES, CEEEaTl ERRRoely R PRk R T

decast es) @Qﬁx@@ﬂkgt a6 P¥A81 28 sﬁEﬂQékEé\KEmaEgamélmasuﬁwml pes) is used
as the nmushroom 63- 22.

The eval ughrsuTARENOYricholehhcnbtyatare), SHimépitakei mushroemtivity of
a mushroom containing B-glucan according to Claim 21, wherein

t he agari C¢(SHIMEOITAKE( apgopkyiltumkdgcastas@danfihenokitakegausbueomushr oom
Is roasted by far infrared rays.

(ENOKITAKE, Flammulina velutipes) is used as the mushroom.
25. The evaluating method of effectiveness on an antitumor
activity of a crude drug according to Claim 24, wherein

the agaricus mushroom (AGARIKUSUTAKE) is used, ihen
raw agaricus mushroom is roasted by far infrared rays.
26. The evaluating method of effectiveness on an antitumor
activity of a crude drug according to Claim 21, wherein

said crude drug to which the antitumor activity
strengthening method 'comprising a step of making an oily
agent in which the fermentated crude drug is enclosed with
an oily component obtained from plants such as sesame
roasted by far infrared rays subsequent to the fermentation
step, whereby strengthening the antitumor activity of the
crude drug than the case of not effecting the roasting, the
fermentation and the oily agent-making steps.
27. The evaluating method of effectiveness on an antitumor
activity of a crude drug according to Claim 26, wherein

s mushroom which contains B-glucan is used as the
crude drug.
28. The evaluating method of effectivéness on an antitumor

activity of a crude drug according to Claim 27, wherein

at least one mushroom selected from the group
-
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cénsisting of agaricus mushroom (AGARIKUSUTAKE), maitake
mushroom (MAITAKE, Grifola frondosu), shiitake mushroom
(SHIITAKE, Cortinellus Shiitake), matsutake mushroom
(MATSUTAKE, Tricholoma matsutake), shimejitake mushroom
(SHIMEJITAKE, Lyophyllum decastes) and enokitake mushroom
(ENOKITAKE, Flammulina velutipes) is used as the mushroom.
29. The evaluating method of effectiveness on an antitumor
activity of a crude drug according to Claim 28, wherein
the agaricus mushroom (AGARIKUSUTAKE) is used, then

raw agaricus mushroom is roasted by far infrared rays.

_
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