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The present ‘mmmmnates to agents protective against hepatopaHRyUN 2003
Mor-e speci fi " ates to agents ‘protective agai nst hepat opat yj

cont ai ni ng Lent i Hig®2dodes nyceliumextract. 10 PRI OR ART Shiitake
(Lentinus edodes) is a comon edi ble mushroomin both Japan and China, and
has been cultivated in Japan for around 300 years. The part of the nushroom
used as food consists of the reproductive body, also 15 referred to as the

fruifp fungi, and whi ch pSBEHOTEECAPDORS, while the vegetative
body”WMﬁm W ""m phae which produce nycelia extending into a growi ng area
such as ﬁ%l or | ogs. SAGENERePRAQTECBAVE ba@hINIT (HEBATORAETEYe ef fect for

20 agai ns Y vari ety of diseases and synptons, but it is only relatively

recently that any pharmacol ogi cal effect has been described. Various
effects of Lentinus_edodes celiumextract are reported. These incl ude:

t he inhibiti@%ﬁ%@—%ﬁegﬁﬁﬁégggugﬁguthe growth of transplanted 25 tunor cells
in the Igrge bowel __and liver and inc easqgﬁfurvival of animls in

carci nog@nesi s expBr§ ierteenh +ayen AR QPIRPE Bote e
Letter, 27: : Ki.,.et o n JOUL 1 of.fhe Jap ociety of - 1
12 JUN zoos1%%%%@%’?%?%*5@6&%§Z7§“°% et i.‘;"'*,‘liﬁ’ tg €n’ra€l%§&‘?? vﬁ/y (T.
Tabata et al Pgup I : . A i Di .
Innunopharnﬁ%%?%gy) g@?@é???§9§§¥%?%€)Egéﬁﬁéﬁﬁﬁgﬁzﬁéﬁﬁéégﬁéﬁcﬁﬁﬁﬁf%%sarid
inhibitory efi&8Ls RP8LISEmOekiPHEP! 0gi cal hepatocyte damage caused by ADCC
(anti body dependent cell-nediated cytotoxicity) (Y. Mzoguchi et al.,
Journal of Hepato-Biliary-Pancreatic Study, 15:127, 1987); and pl ant

hor mone effects such as pronoted rooting or growth of crops (M

M t suhasbi - BRDORIART., Plant Cell 10 Physiol.) 26:221, 1985) or anti-plant
virus effects (Y. Konuro et al., Reports of Plant Virus Research G oup of

t he Japan M ni st ryShfi¥gje clilentipuserdeias) dml d&icimmdressdilgizry) . An obj ect
of the present invention is to further 15 explain the pharnacol ogi cal

actions of |'epEhreemetddegthiydapannnedt¢hhina amnd chaedeeen nepltivated

phar maceutical or health
in Japan for around 300 years. The part of the mushroom

used as food consists of the reproductive body, also

15 referred to as the fruiting body of fungi, and which
produces spores, while the vegetative body includes hyphae
which produce mycella extending into a growing area such as
soil or logs.

Shiitake has long been said to have some effect for

20 against a variety of diseases and symptoms, but it is only
relatively recently that any pharmacological effect has
been described. Various effects of Lentinus edodes
mycelium extract are reported. These include: the
inhibition of oncogenesis and the growth of transplanted

25 tumor cells in the large bowel and liver and increased
survival of animals in carcinogenesis experiments in rats
and mice (N. Sugano et al., Cancer Letter, 27:1, 1985; Y.
Suzuki et al., Journal of the Japan Society of
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care applications of Lentinus edodes nyceliumextract. 20 As a result of
detail ed studies to solve the above problens, the present invention has
been acconplished on the basis of the finding that Lentinus edodes rhlclNiNih
extract shows a remarkabl e protective effect against drugi nduced

hepat opat hy. 25 Accordingly, the present invention provides agents
protective agai nst drug-induced hepat opat hy contai ning Lentinus edodes
nycel ium extract. Agents protective agai nst drug-induced hepatopathy of - 2
12 JUN 2003 tbkopresendloghyensi:ensnayobe,i atthe; faidvgénaccasposityonTt or
treating and/or preventing drug-induced hepatopathy conprising Lentinus
edodes mycel Tabatat eacaland Impunophkbirpasocpbgynaeéusicalbg2ackepHabinro
carrier. 5 Agents protective agai nst drug-induced hepatopathy of the
present inveatiah.pafmbenpphemeatologygf @Bt RA@; 299éodedc. d; denhéncedt t hese
forms are not limtative. The present invention also provides nethods for
prot ecti ng agarhbedyr pgofdndtided hnpatvpibhyorwnpffechy agaianstni stering
Lentinus edodes nyceliumextract. In addition the present inventjon also
provi des SusetMBENPLAgiAad bapaéscuyecPrupsexcruceds By LRECpfephihedBn of a
agent protective ai nst _drug-.i nduced hepat gpat hy. ,15 BRI EF DESCR| PTI ON OF
THE DRAW N %Pﬁlg%nitscﬁlgrﬁgﬂiéﬁs@ ﬁ@tf’gex%gém’}z{ oF - irAgUFRLget al.,

nepat ocyt oo TROFRRNay HEPRIPeRIEtarys2poReREARY BN a5t hETr cbEPTTt “an
usi ng. oc14- | SncEae Y nRERLRE ERCLER) by RY' bRUREHA FRQFKES RE™ XLl M o
a hepat opat hyr g 2he6k BRopbgS(MOf MieBbhAUA1 ERAEESeBVEE. ] UBLant cell
10 Physiol., 26:221, 1985) or anti-plant virus effects (Y.
Komuro et al., Reports of Plant Virus Research Group of the
Japan Ministry of Agriculture, Forestry and Fisheries,
1977).
An object of the present inventlion is to further
15 explain the pharmacological actions of Lentinus edodes

mycelium extract and to deduce new pharmaceutical or health

care applications of Lentinus edodes mycelium extract.

DISCLOSURE OF THE INVENTION

20 As a result of detailed studies to solve the above
problems, the present invention has been accomplished on
the basis of the finding that Lentinus edodes mycelium
extract shows a remarkable protective effect against drug-
induced hepatopathy.

25 Accordingly, the present invention provides agents
protective against drug-induced hepatopathy containing
Lentinus edodes mycelium extract.

Agents protective against drug-induced hepatopathy of
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extract on human patients with drug-induced hepatopathy. 25 Lentinus edodes
mycel ium extract used in agents protective against drug-induced hep?gﬂﬁ@tﬂﬁ
of the present - 3 12 JUN Z003 inyvention refers to an extract obt'ai d
by crushing and deconposi ng nmycelia grown from Lenti nus edodes spawn
cultured on a solid nmedium preferably by crushing and deconposing a solid
medi um cont ai ni ng Lentinus edodes 5 nycelia in the presence of water and an
enzyme. Lentinus edodes mnycelium extract used herein is preferably obtained
by) but not khei bedsent tihehtlibawinag peogasshel€btmnos €de6fMpospaNBni S

i nocul ated on a solid nmedi um based on bagasse {sugar cane residue) and
defatted 10 foreteating anhayorypekivahtand tirapg-tihéusedi Hepadopatnent ai ni ng
the grown nycelia is delignified so that 30~ by weight or less is able to
pass throughcampZigiply dieardnusoetibidesdmycghifimedxtvact aedi aptaopaddided
wat er and one or nore enzynes selected fromcellul ase, protease or 15

gl ucosi dase @hpharmaceudilgioddyt hecepkhblaedhuniar.a tenperature of 30-55C,
and said solid mediumis crushed and ground in the presence of said enzyne
so that a& |east 7d9eByswerghectiveaggatesti depgringesed ihepaterathpueh a
12-nmesh sieve, Then, the tenperature is raised tog 95C to 20 ensure

deacti vat i ontBf Pﬁ@séﬁfyﬁévggﬁlgPeWPViEﬁtFBthSnﬁ°Fﬂe°fe%ﬁFP?ﬁgasﬁgﬁgnsion

is fil d ive.lenti dod N i dod
mycel | um oxt PAcE HE§To HOka SHEPECEPYIEnaF Hen Bt ob SBLFOE UGent s of tho
present 1nventi on T B;ﬁgle%nga@n%nf%'ﬁe?iéé‘t89095.‘8'e§r Stfods foted as a

powder to be store used convenirently rnvarirous torns. Freeze-dried

powder is br?%te@fghgzgl%@iﬁs%nﬁrﬂgiiﬁdﬁ?@ﬁl g}abaiaﬁaehﬁnéomgﬂsiﬁaus

obt ai ned Lenti nus edodes "nycelium éxtrac
10 administering Lentinus edodes mycelium extract.

In addition the present invention also provides uses
of Lentinus edodes mycelium extract for the preparation of

a agent protective against drug-induced hepatopathy.

15 BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a graph showing the result of an in vitro
hepatopathy protection test of Lentinus edodes mycelium
extract using rat hepatocytes in primary culture.

FIG. 2 is a graph showing the result of an in vivo

20 hepatopathy protection test of Lentinus edodes mycelium
extract using CCl,-induced rat hepatopathy.

FIG. 3 is a graph showing the result of a
hepatopathy protection test of Lentinus edodes mycelium
extract on human patients with drug-induced hepatopathy.

25
PREFERRED EMBODIMENTS OF THE INVENTION

Lentinus edodes mycelium extract used in agents

protective against drug-induced hepatopathy of the present
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12 JUN 2003 contains 15-50~, preferably 20-40~ (w w) carbohydrates

determ ned by the phenol -sul furic acid nethod, 10-40~, preferably 13129~N 003
(w-w) proteins determned by the Lowy nethod and 1-5~) preferably 2. -%.g
(ww) polyphenols 5 determ ned by the Folin-Denis nethod using gallic acid
as a standard. Lentinus edodes myceliumextract further contains, but is

not limted to, about 0.1~ fat, about 0.4~ fiber and about 20~ ash. An
exanpl e of the sugar conposition (~) of Lentinus 10 edodes nycelium extract

is as fol | owsnvéRUYOni teLdPsVabYalcaRbadl oPt&Lhédr By COREEhiNGSaRd t he
| i ke: xyl ose 15.2, arabinose 8.2, mannose 8.4, glucose 39.4, gal actose 5.4,

gal act osam n@éed@mpPos ghycuiyoel taagrowid Zf Bom LESHh t DhiGs e€@s@Es Nys&kh um ext r act
showed remarkabl e 15 protective effects agai nst drug-induced hepatopathy in
all of the fohlbwred drsassoandi meditnp pesfevabby brtcheglimgyard, an in
vivo test using CCl4-induced rat hepatopathy and a test on human patients
wi t h drug-i ndecedphepagopashiid2fe@ioneconveinieat kentinhe piedent
invention are useful for hepatopathy induced by antibiotics such as cephens
(eg, CefPoxdtiy@eliZeinrbienbresenagd of avahekedn@odh ueH3YHei nogl ycosi des

(eg, Am kacin Sulfaig%% antitunors (eg,. Aclarubicin), acid-fast bacterial
antibiotics (eg, ZSSHEIBHDi efedes (BYFeEM | etrachtsnd RarelentSil | ins:

anti phl og stPESERLRRTY eaIERLRPR, Y “Brbroe ) Lout Eeqcks: Sl csdffaying
anest het | cs WESCE%r o RaRERugad0nTE ROBND T 8s  Four LRReRarar 8i PETFA " common
oLy A0 S AL ThUOSCBUEL AP BELERuL Poend PLELLe
10 rice bran to grow mycelia, and then the solid medium
containing the grown mycelia is delignified so that 30% by
weight or less is able to pass through a 12-mesh sieve. To
this delignified so0lid medium are added water and one or
more enzymes selected from cellulase, protease or
i5 glucosidase while maintaining the solid medium at a
temperature of 30-55°C, and said solid medium is crushed
and ground in the presence of said enzyme so that at least
70% by weight of bagasse fiber is able to pass through a
12-mesh sieve. Then, the temperature is raised to 95°C to
20 ensure deactivation of the enzyme and sterilization, and
the resulting suspension is filtered to give Lentinus
edodes mycelium extract. Lentinus edodes mycelium extract
may be used directly in the protective agents of the
present invention, but also can be concentrated and freeze-
25 dried as a powder to be stored, and used conveniently in
various forms. Freeze-dried powder is brown, hygroscopic
and has a peculiar taste and odor.

Thus obtained Lentinus edodes mycelium extract
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5 ni cardi pi ne hydrochl oride), antihypertensives (eg, |abetalol

hydrochl oride), antiarteriosclerotics (eg) clofibrate); antinetaboliq?gUsza
such as tegafur; hornone drugs such as estracyt; sulfa drugs such as

sul f anmet hoxazol e; antitubercul ous drugs such as isoniazid; synthetic 10
anti bacterials such as norfl oxacin; and so-called environnental hornones
such as bi sphenols, phthalate esters, vinyl chloride nononers, nonyl ate
esters, and al cohols. Thus, protective agents of the present invention can
be used as acoampdsist i16Gr 506, preficradlynd/oeud 0pr ¢wegnl)i pgridohgdZatesduced
hepat opat hy conprising Lentinus edodes myceliumextract and optionally a
phar maceut i cdeltgradoest byl dheaphieaol -Eudfuvarie aodd pedhedabll@-40#/i, ni st ered
via the oral route, but may al so be admi nistered via intravenous, 20

subcut aneousPseferabdyr ddt-80Ddvdye Paoreing debeemioedobal thanlaWsyr ati on
i nclude, but are not limted to, tablets, capsul es) powders, granules,

sol utions, spetped @@@-1Pﬁ§nnﬁ@@@ﬁ#@@ﬂwyZaécépﬁébKH/UérPPéN@hﬁﬁéﬂﬁde but
are 25 not limted to, suitable excipients, binders, disintegrators)

| ubri cant, §?§@6WPH§da@§hF§e EoldraRediss Betbed 28iag Qééﬁéﬁd?ﬁ@daéénﬁs
coating agents _or. the ke known in the a 03 The dose of

protective af §LARGas; th ShteD edﬁ@?ﬁtWgheééﬁmbsxaﬁﬁangﬁgi 6Y physi ci ans,
phar maci st s 8@nQ'§5't' AN é%k5§%|h|53t%%g%%nt %ggtagelﬁw%aghta%gg$ceng%tlon

of the patien fRe rodt e ration‘an ot'hiér factor

is not stricklpeld %hb?%b%%&a%%% gt i nus edodes nycelium extract contained
in the protective agents of the present invention is very safe and is used
for food, but normahl gxempiespendhet QuflrBompbsftion (%) of Lentinus

10 edodes mycelium extract is as follows though it can vary
depending on culture conditions or the like: xylose 15.2,
arabinose 8.2, mannose 8.4, glucose 39.4, galactose 5.4,
galactosamine 12.0, glucuronic acid 11.3.

Lentinus edodes mycelium extract showed remarkable

15 protective effects against drug-induced hepatopathy in all
of the following tests: an in vitro test using rat
hepatocytes, an in vivo test using CCl,-induced rat
hepatopathy and a test on human patients with drug-induced
hepatopathy.

20 Protective agents of the present invention are useful
for hepatopathy induced by antibiotics such as cephems (eg,
Cefroxadine, Cefuroxime Sodium, Latamoxef Sodium),
aminqglycosides (eg, Amikacin Sulfate), antitumors (eg,
Aclarubicin), acid-fast bacterial antibiotics (eg,

25 Rifampicin), tetracyclines, macrolides, penicillins;
central nervous system agents such as antipyretic,
analgesic and antiphlogistic drugs (eg, Aspirin),
tranquilizers (eg, cloxazolam), antiepileptic drugs (eg,
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preferably 400 ng - 1.8 g daily expressed as Lentinus 10 edodes nycelium
powder.. It may be adm nistered concurrently with drugs causative of
hepatopathy Protective agents of the present invention can also be 12 JUN 200
provided in the formof a food. Preferred fornms of food include granules,
noodl es, candies, jellies, cookies, etc. 15 Protective agents of the

present invention can also be provided in the formof a drink. These foods
or drinks may contain vitamns, mnerals such as calcium dietary fibers
such as chi tesapumpvelproatslchganesaybenssenétass, (é4) sugusbhasehicithin,
sugars such as lactose in addition to 20 Lentinus edodes nycelium extract.
The fol | ow nge@abthpeesybpnothes (Ehusphahebahpipatyentommyentodd drbfsut,

however, limting the scope of the invention thereto. Various changes and
nmodi fi cati onglrenlatomadérbygst hush aki aheflarnhyhbemacs 6ed, t hésdotbahges and
25" nodifications are also included in the present invention. 12 JUN Z003

extract A sovagodblintergohsdst Tngpddidd. pairsubytoey ghirues begasse and 10
parts by weight of rice bran was soaked in an appropriate anmount of pure
wat er, ard t%éﬁarﬁéeanatBmdsoqpiﬁrkéﬂﬁrnaatéaﬁaest@pammeanﬂeaLlomed to

stand in an ncuba of at _controlled tenperature and humdity to grow
nycel i a. AfttPPe}REPLDEGFRSRLIBTEAC) ne2RbLATLRELPEFTCFAELIBSgA88e base was

15 mosh & eV oﬁ%‘gaaﬁ i BTt PELALF R AR Ao EoVaFRaer BORINEG 3789Rg of
e um at 400 R o 5 SHEF ALK e SHLEE AELERTAHOh o ELIE AT AGpRE1 8 | €

redi um cont ahat DuBbXEHI usesrabECUbBheds ¥SbAdadiNar LoRteBRER] gear pump,

and the solid nedi um was crushed and ground under t gears for about

200 m nabes, ahPivAobLL1aP8UEu8R~aBY n¥RE UBkaBinbagRg§S8ot LRR1e80 pass through
a 12-nmesh sieve. The nedi umcontaining m xture was crushed and ground whil e

the tenper atesieipdpnmentaln KbuwmenesssgenRddsl byspneneasedphihebatehesters,
medi um cont ai ning 20 m xture was further heated to 90C and all owed to stand
for 30 m nutedtnyHeehiogifie 80Gomassal edodgdatevastens of abfieaknehotsand
sterilization. The resulting nediumcontaining mxture was filtered through
a 60-nmesh fiThes, cPbehecbiypvagantenefntiBbecHogsenhyébyenhient eaat bei qui d,
whi ch was 25 concentrated and then _converted into_freeze-dried powder. _

1 Z JUN 9993 35 fs6PEPPEAtAAR SPFnﬁF?aE&PEUﬁBdé?rrBFGH%BEPBSyPEEQ'

15 induced hepatopathy comprising Lentinus edodes mycelium
extract and optionally a pharmaceutically acceptable
carrier.

They are most preferably administered via the oral
route, but may also be administered via intravenous,

20 subcutaneous or other route. Dosage forms suitable for
oral administration include, but are not limited to,
tablets, capsules, powders, granules, solutions, syrups,
etc.

Pharmaceutically acceptable carriers include, but are

25 not limited to, suitable excipients, binders,
disintegrators, lubricants, flavoring agents, colorants,
solubilizers, suspending agents, coating agents or the like

known in the art.



Hepat ocytes were isolated fromrats (male Wstar, 6-8 weeks old) and
cultured at 37C under 5~ CQZ overnight. 2) Treatnent of hepatocytes 'tRlél
CCl4 and test 5 nmaterials Hepatocytes prepared in 1) were incubated ?&b 42003
hours with 500 ~,1 of a serumfree nedi um containing CCl4 (DVSO sol ution:
hepat opat hy-i nducer) and a test material (Lentinus edodes nycelium extract

or a control material) at 10 various concentrations. 3) Determ nation of

GOT activity The culture supernatant was transferred to an Eppendorf tube

and centrifuged atTHOEsE PoE foo Bedi 1ud afgaiitd QM diRimaraiante. GOT
activity in this supernatant was 15 determned wth a GOT reagent (Liqui

Tech GOT | FQh¢ewtidnetan nger ddbenhened . bylefiay ©padt dvys S epleatniac vetss asuisessed
by cal cul ating the percentage of GOT activity in each culture supernatant
based on t hedbetkitjanEClakingvibyoi act¢tentutheragsupesigtitardndot cont ai ni ng
any test material. The 20 results are shown in Fig. 1. AS shown 7.n Fig. 1,
Lenti nus edodkerdhyteniofi therpationt, f timdrewte xdf bdminigratidn and f ect
agai nst hepat opathy. 25 Exam ~le 3. In vivo test usin ,c~Cd g-inc~C~d rat
hepatopa?hv ey CeeB8es ﬁ?@e@@%ﬁ1b&tﬁ%EtSEﬁ%ﬁﬁ4¥5#¥mﬁﬁ%ﬂ RAYR- of
Lenti nus edodes nl}{cel iumextract_powder (with the bal ance | actose) were
prepared and*OPEHPYS @HPHESt BY R eytract 1conkainepain e for 7 days to
exam ne the Eo%qg ive effect aﬂa{nst CIl4-%2€uced hqgalopat@y. e%ter
conpl etion dfF¢ HPF n7SEP 5T Bh, TREIBTSRRR Y AR Pl YSF AR T s ed
to induce h t h h I ‘%ﬁm c({? é] 5 m nal aorta
to determ ngfﬁ?%é]di’%%???]&sggﬂﬁqr? eg\?%éu(? Jé&%érég% %\%ﬂgi‘ln@%. 5@ 9
preferably 400 mg - 1.8 g daily expressed as Lentinus

10 edodes mycelium powder. It may be administered
concurrently with drugs causative of hepatopathy.

Protective agents of the present invention can also
be provided in the form of a food. Preferred forms of food
include granules, noodles, candies, jellies, cookies, etc.

15 Protective agents of the present invention can also be
provided in the form of a drink. These foods or drinks may
contain vitamins, minerals such as calcium, dietary fibers
such as chitosan, proteins such as soybean extract, fats
such as licithin, sugars such as lactose in addition to

20 Lentinus edodes mycelium extract.

The following examples further illustrate the present
invention without, however, limiting the scope of the
invention thereto. Various changes and modifications can

be made by those skilled in the art and these changes and

25 modifications are also included in the present invention.



As shown in Fig. 2, Lentinus edodes nyceliumextract was found to exhibit a
protective effect against hepatopathy. 10 Two human patients havin%

hepat opat hy i nduced by chenot heraphy. (both complicated with lung 17 JUN 2003
tubercul osis) 15 daily received 6 g of Lentinus edodes nycelium extract
granul es (containing 20~ of Lentinus edodes mycelium extract powder with
the bal ance | actose) for 4 weeks. Drugs causative of hepatopat hy
(ethanbutol, isoniazid, i rifanpicin) were continuously adm ni stered. After
4 weeks, 20 &Frawd GPT | evels in peripheral blood of the patients were
measured. The results are shown in Fig. 3. The levels of GOP and GPT in
both patients droppexblind aonédicum orored istairge.oN® Gipertef frac twe Mghrte afbser ved.
25 I NDT, Z, ~' ~RI AL APPLI CABI LI TY Agents protective agai nst drug-induced
hepat opat hy kagass$ei apd LEdt Pauts copdesiglyc edf uniextboan wis t$wakedsont

I nvention can be used to both prevent or treat hepatopathy - 10 12 JUN
2003 i nduce®b\2PRECRELAER. appwR bcef \RuBgemEedf amd Hhencmoewlairdon are
capabl e of a wide range of industrial application because they can be used
concur r eAt | YWk} bR thRUE a89ede s SRRV et bl IWed JHRI P& LD ¥ used

safely 5 without any side-effects.. - 11
y {hcuba{gi at controifed temperature and humidity to grow

mycelia. After mycelia spread over the solid medium, the
bagasse base was delignified so that 24% by weight or less
was able to pass through a 12-mesh sieve. To 1.0 kg of

10 this delignified medium were added 3.5 kg of pure water and
2.0 g of purified cellulase while maintaining the solid
medium at 40°C, to prepare a medium-containing mixture.

Then, the medium-containing mixture was circulated

using a variable speed gear pump, and the solid medium was

15 crushed and ground under the gears for about 200 minutes,
to enable about 80% by weight of bagasse fiber to pass
through a 12-mesh sieve. The medium-containing mixture was
crushed and ground while the temperature of said mixture
was gradually increased. Then, the medium-containing

20 mixture was further heated to 90°C and allowed to stand for
30 minutes. Heating to 90°C ensured deactivation of the
enzyme and sterilization. The resulting medium-containing
mixture was filtered through a 60-mesh filter cloth to give
a Lentinus edodes mycelium extract liguid, which was

25 concentrated and then converted into freeze-dried powder.



12 JUN 2003 CLAIMS 1. A protective agent agai nst drug-induced hepat opat hy
contai ning Lentinus edodes nyceliumextract. 2. The protective agent  of
claim1l1, wherein said Lentinus edodes myceliumextract is obtained £ 1 &HUN 2003
nycelia grown from Lenti nus edodes spawn cultured on a solid medi um based
bagasse. 3. The protective agent of claim2, wherein said Lentinus edodes
mycelium extract is obtained by crushing and deconposi ng nycelia grown from
Lenti nus edodes spawn cultured on a solid nedium based bagasse in the
presence of water andIeBea@hiofiDaRAdCPrYMBEySEeLReted bf obat NBePaboPytes

consi sting of cellulase, protease and gl ucosi dase. 4. The protective agent
of any one of cl ai HepatboyBesnwthe lsobabédafeomppatsi maierwiseat ) ng-8
and/ or preventing drug-induced hepatopathy conprising Lentinus edodes

mycel i um ext vaeksapdddpandngullyuredphsr 3dcéeundet | 5% aCRepvamind gbarri er. 5.
The protective agent of any one of clains 1 to 4 for oral adm nistration.

6. The protective adehreatmgny efichepatpaVhsscVatim @Clo a4 faste form of a
food. 7. The protective agent of any one of clains 1 to 3 in the formof a
drink. 83 UsBabPTiL8AEi nus edodes nyceliumextract for the preparation of an

a%SRtAfrgéezélszaggbgiapgég bgggggd hegat p%ggg 1nc§bated for 24

oa] cal ca] o) BRGFEnfiakPe PRy Pl L%?% Sheakealealarealeal caheaicabeal cal cal
el ool fhes] 68h Ry §§h¢§§§§kﬁﬁg%@&ggk§%@%CakaaLC%Lgel fakeal gql cal cal

B| F{D| Hr {val ghkxt¢alicakephedl & ?heahaa] eakcakeabe al EQLEE‘LE%S%E%E ] 6g] ca]
caj] ca] ca] ca] ca]c”a] ca] ca] ca] ca]ca] ca]ca]ca!l QZf @ N5gK: i r~\"V}xsni d_Z]] ca] ca]

ca] ca] cajoca] Gail:@ah@ab@ﬂb@ﬂ]t@a]t@ahga] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] cal
calca]ca]calcalcal VI bQ b8AM c? t \!I1ti"="w"""
#} xsni d_Z] ] ca] ca] ca) ceeteimahaajon] 68] cafcattaytaycal cal cal calca) calcalcalc
al ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! HQE#H#HHAASTSSSS- % WAR>&EE" ' (. (d( ((
The culture supernatant was transferred to an
Eppendorf tube and centrifuged at 10000 rpm for 5 minutes
at room temperature. GOT activity in thils supernatant was
15 determined with a GOT reagent (Liqui Tech GOT IFCC from
Boehringer Mannheim). Hepatopathy severity was assessed by
calculating the percentage of GOT activity in each culture
supernatant based on the average GOT activity in the
culture supernatant not containing any test material. The
20 results are shown in Fig. 1.
As shown in Fig. 1, Lentinus edodes mycelium extract

was found to exhibit a protective effect against

hepatopathy.

25 Example 3: In vivo test using CCl,-incuced rat hepatopathy
Lentinus edodes mycelium extract granules containing

20% of Lentinus edodes mycelium extract powder (with the
balance lactose) were prepared and orally administered to
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was found to exhibit a protective effect against

hepatopathy.

10

hepatopathy
Two human patients having hepatopathy induced by
chemotheraphy (both complicated with lung tuberculosis)

15 daily received 6 g of Lentinus edodes mycelium extract
granules (containing 20% of Lentinus edodes mycelium
extract powder with the balance lactose) for 4 weeks.

Drugs causative of hepatopathy (ethambutol, isoniazid,
rifampicin) were continuously administered. After 4 weeks,

20 GOT and GPT levels in peripheral blood of the patients were
measured. The results are shown in Fig. 3. The levels of
GOP and GPT in both patients dropped into the normal range.

No side-effects were observed.

25 INDUSTRIAL APPLICABILITY
Agents protective against drug-induced hepatopathy
containing Lentinus edodes mycelium extract of the present
invention can be used to both prevent or treat hepatopathy
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extract is obtained by crushing and decomposing mycelia grown from Lentinus
edodes spawn cultured on a solid medium based bagasse in the presence of water and
one or more enzymes selected from the group consisting of cellulase, protease and

glucosidase.

4. The protective agent of any one of claims 1 to 3 in the form of a composition
for treating and/or preventing drug-induced hepatopathy comprising Lentinus edodes

mycelium extract and optionally, a pharmaceutically acceptable carrier.

5. The protective agent of any one of claims 1 to 4 for oral administration.

6. The protective agent of any one of claims claim 1 to 3 in the form of a food.
7. The protective agent of any one of claims 1 to 3 in the form of a drink.

8. Use of Lentinus edodes mycelium extract for the preparation of an agent

protective against drug-induced hepatopathy.
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