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1 Production of fungal extracellular immune

~stimul ati ng conpounds Technical area of the invention

5 The present invention is directed to a nmethod for -
producing an inmmune stinulant in liquid culture. The
invention is in one enbodi mentl directed to culturing

L epiddbion 6FRARR] sxteRiellBaF ih@uha stiselating conspounds
fermentation broth. This application is a non-
provisional claimng priority from Norwegi an pat ent
appddhaadal areaNF - th&lpveafidan 4256 filed 3 Septenber 2001,
which is hereby incorporated by reference inits
entirety. All 10 patent and non-patent references

ci théjpﬂef,ler{t hﬁbnﬁcﬁpis:d?r@&tﬁ@tb zg Aethdd fbh BroaL&se Bk lmmune stimulant in
| catl on are al so ere IﬂCO( ora r ef er.en

nhqursﬂew gt Theetnyentisg dg v &'}E dffﬁ‘@"t %@%9 neUrifg Lentinus

i Sedﬁd!@%n&éi?ﬁrﬂ%@%ﬁ' Ehditihe TAPd fdﬁ:ﬁemfaf@%ratharrﬁzsaip lidahoh &da non-

to gl ucans om fun and easts Shi it ake -
(e PR céedraw@seﬂ%'gfsfr%éw T4 BeieateRFars B G001 4256
Cafled BSepichivRl bOGH, WPich T8 A¥reBTP te6ripB R tedblf #%ﬂéi‘@ﬁceﬁlﬂ(ilﬁ easirety. All
|nnunest|nulat|on antl-V|rus anti-tu

SURIS 30 MOBHAHAT TSRS S RH et | OPUEIARY 2 48 PReresent

| NEBHNEatiohYsre @MoHeréthiandtPsdrated bt rafafdngé  tRéir wRBKSty. SUCh
as activation of T helper cells, 20 increased

production of Interleukin 1 and Interleukin 2,

| NBAGRHYEGhRBE {HeafAVentdoduction in various forms of
cancer, and decreasing the cholesterol level in the

bI ood. (Herbs for Health, jan/feb, 1997; K. Jones,

" Fiid ke thyp%éithn%rdnﬁbtﬁ% s p0 BittribRed! & éﬂcar@ﬂfrom fungi and
Ant i cancer Res & 1997; H. Mat souk

" Leaneionsnitast SMOUR(ETTyarasRdey) Bari bELREHGLSY Rlects which can
S Ulﬁé’ 'e)(ﬂbftéd' foe n@ényszﬂg&mﬁélt;blﬁﬂﬁs‘és su@h ?aESﬁmﬂJ?r'égumglﬁtfdm\éntz-wrus

Croni o

e HEPH, iG] S BRinannBavehFava deiis FHBURIES the immune
P. dyadnd 84 thd Hosd il BNVEMRRNBY MRGS! sucHOhs biivali89 Zf K. helper cells,

Iri'noda, "Stinulation of nmicrobiocidal host defen
relBREARas PRRHCHER  Bfe rierisuking fif POR nirderpHie 2 iPesEsiash antibody

prrloﬁﬁﬁti’oHar'i‘waﬂm%7f%rrﬁg &f canl:BF‘ aﬁd%&?ﬁs:nﬁ?ﬁe cH@llestEﬁﬂ ldvel in the

yn, Monocl onal antib

bbok arboRbdieaba et e 1987t ofae et Sy tagh Megicine in a

huﬁ'i%hrbblrﬁﬂbsld-% i Aptlcahed Ry, VaRYI4raMogp: W'Me%éoukgﬁtentman
active ingredient of Lentinus edodées is terned

| ePRIERMIAES BMRBIty S5¢ eianoE he Bade IBIGRI SOME PRERRIE’ Bed ©1-2755;
asady hﬁéi%lﬁrjebﬁﬁ & deamdaackhonnyl thedi@iatahd tRdrapbdR value of

chai ns.
the shntake mushroom”, p.153-184, Int J Immunopharmacol, Vol.14, 1892, K

frinoda, “Stimulation of microbiocidal host defence mechanism against aerosol
influenza virus infection by lentinan, p.971-977., Jpn J Cancer Res, Vol.76(1), 1985;
D. Herlyn, “Monoclonal antibody-dependent murine macrophage-mediated
cytotoxicity against human tumors is stimulated by lentinan, p.37-42).

One active ingredient of Lentinus edodes is termed lentinan, a polysaccharide
based compound described as a beta-(1,3) glucan backbone with beta-(1,6) side

- chains.
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2 "Solid-state" reactors are routinely used for

culturing fungi- such as Lentinus edodes. This is a

t echnol ogy ‘which is used for many purposes such as
conmposting, production of biological products such as’
enzymes, soy sauce, acetic acid, and the I|ike. 5 For

t h@dﬂﬂ@@wtrbaﬁﬁor@faré fNtindiA0sed-RNLilRkAg m@dﬁghm@ﬁnus edodes.

t.ivated sui t.abl e sol i matri X _provi
S ik 81 e doBey MRS SR8 (A PLIOPS SR A2 gaiBResting,
chgigtiggtion of BRPIANSCEURD BLEH BY ehiencd! Oy ek, saetieldcidmand the
an g devel opment of the fruiting bodies, where npst of

® entinan is localised. The fruiting bodies are
harvested, 10 either by hand or nechanlcally, and are

su sequently dried and ground to a powder
beF¢/<B% DE§J§1UFHOH|C§?@I’@P3@ qtipys fidé’ﬂﬁ%?g b%F“‘B@H?é PBA “Suitable solig

f Umbfﬁ&rprw&ﬁﬂ%sét@ﬂs%ﬂﬁbe a6 chipX bf @6dd &wliEh lsedFennaited chemlcal
The nmet hods used for culturin Jg fungi such as Lentinu

o CRRIBROUNIS rSyBRY 17, U @rowls of (Bl SaronmEeiig! the fruiting

f r bodidd) wherdir@st ofansl IpBharP Rabtyis@xt TAE fiufig Bodies arg harvested
| entinan, are well known for the skilled person.

cufithey By hand ef mechagicalbe and Gre F‘&?Pq‘t‘%‘ﬂv drieshand grajing ﬁo 3 powder

f ewhip@esh B luséd 85 itiDror 686 MabbleRJort St Rir dGBES prodébSing such as
results in a fungal gromh, and in turn, in an anount

fe’ft'@l""rf"?rh%fﬂe'ﬁmﬂluced which is not the sanme for each
batch carried out. Also, extraction of |entinan from
the fungal material is time consuming and 20 process,

i nf i Srefeodsipsedelor gpiturngoling! Bt 8t hBIbGyedases e parvesting and
23sub§é§ue"-_hl!? hg@@ﬁﬁé frb@iﬁ S?S@iéﬁ%lzj'o%héﬁalty I@Ql'rétfﬁ@ﬁ ShRAtIERS are well

pr oduced i nus | ntus in subner culture; Kim
etkngwn feafd?ezkf"ei@rﬁ@m ST erfuiiypliandina et g%ff@mav toden weeks with

56@%05%#1%&. hﬁ%eﬁﬁr‘@l%g fMe [HHEMETHB Fedits X AFUA Igfm and in

production by submerged culture of various edi
nulsifT dbas amogHef lenfigamprogyged Wi s a1t Berssmerar %%ﬁhebamh carried

thait. ARy, ekirddies &f eithas St fRRY MRESiaf i timeEBHREmMIng and
stinulating. It is generally known to grow mycel i um of

BaRTEPSHMEBSNS i n subnerged culture and 30 to obtain
active ingredients fromthe growth nedium see e.g.

Aouadi et al 1992 (Carboh{ Polym 17:177-184) and
Lelimotet o3l 180 (Bpisghmiegy LeleymeCartsiidr deredbesgextracellular

Bepyipsa¥eidriigs p#d@néwgy ﬂ@mr@mnidawamm&@é&lcdwéh KIm et al. (2002:

Anti'm crob Agents However none of

r ekelieshciBs Aaplse@| a@%@bplﬁ@y. sYh aPG-BH d?eseriaelsa@wcremlaerowth and

exobiopolymer production by submerged culture of various edible mushrooms.
There is no data available to indicate that any of these extracellular polymers are
immune stimulating.

It is generally known to grow mycelium of Basidiomycetes in submerged culture and
to obtain active ingredients from the growth medium, see e.g. Aouadi et al 1992
{Carbohydr Polym 17:177-184) and Lee et al 1995 (Prog Plant Polym Carbohydr
Res, B. Behrs Verlag, Hamburg DE) and Hatvani 2001 (Int J Antimicrob Agents
17:71-). However, none of the references discloses the isolation of extracellular

components with immune stimulating activities. Furthermore, none of the references
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conponents with imune stinulating activities.
Furt hernore, none of the references 3 disclose that
extracel | ul ar pol ysacchari des have dlfferent

‘activities fromtheir intracellular counterparts. It

Is therefore an object of the Jresent invention to
pr@ivdice niesekxtraeeosts pbigsacchafifeadtiatd @iffedént activities from their

ext ul ar ne stimulating agents with higher
| eV ?C@FJaEE?Wr\WrB%}J ‘than the hitherto known

intracel lular counterparts. Summary of the invention

et R dharBiore e et e, Mehaple RV Boglmpipods for

a ér@ﬂ@dﬂ@?fdfﬁénrb&ﬂlu%i' FnGued sb@&ladh@ﬁiﬁ@r&*s ﬁfﬁth Bigiedr l@selaof activity
ngus of _the enus nti nus as enti nus
t@gﬁg‘,e hitheqo KjighR lﬂ‘trﬁ%‘@P@ﬁF?Hn F'srP%’%l l e water to which

nutrl ent corrpounds are added in predeterm ned
concentrations. The liquid nmedium supports fungal

gr BUPMAER AT the iReRHYYs t he production of extracellul ar
conpounds, 15 such as immune stinulating agents, such
as_| enti nan praoduced by fun celium of the

LeFhg lﬁugntzogur&ﬁ figst a@p@t rglgpﬁsqﬂ Ganethad g culgyatpg@gfélﬁgé]urgycelium

My g@teradl b $urigﬂ§ %ﬂﬁﬁe 2RYs B%&imn@c@t&sﬁchvd%l FiungadoftBe genus
grown in subnerged culture accordln

? rbRIEp U RS 'rfem@sw CEPERRdS arﬂﬁwdo@ Pwn% HE stedle ygtemto which

of nthdH | cBnmpyfiare HROEE R pr@@ﬁé@ﬂﬁé@&r@&nﬁ’@mﬁk | 'THB Ixc@ﬂﬁmed;um
partly differentiated nycelium Lentinan as

heSuPPATS &ingat gropth Rad ﬁBmy?éFécfﬁsrqf%@C“% Ot AXlFage f'ﬂié" compounds,
| SQUAtRAmni M stitritihg 'déerﬂﬁl Oéi@ﬁ a@ Rertikan pRidiged B %ngal mgcehum

primary structure is a (3-1 gl ucan having 2
1, @168 a%rwylfegﬁw a@%ﬁ%eﬁf%&“ﬁ‘@r‘) E¥ery 5 (3-1, 3

I | near |inkages. The nol ecul ar wei ght may vary from
400, 000 to 800,000 (Merck Index 12 h Edition, 1996,
VoRY JHRgsh Tcelu s, imenged Ay (Apelohiogesshwhichngall be grown in

NY&Bndifad sittile dscdrdingito e tENBANTRe k@Yol Bldtrass URAY B in the
30 Lentlnus edodes, results in the production of

one
or foffBral shale dwellacuisapreagasdreyatenoh mysslivan.gand iy liferentiated
st mpediigid. N9 agents, in the formof e.g. a

pol ysaccharide, such as e.g. a beta-glucan, including
 enti nan isolatable from Lentinus edodes, a

PO JHERAN IadQused he@étb(%fééé' Btee p@@hy&ﬁaﬁdm\zrﬁw‘n 8an be isolated from
pr ot ei naci ous ysacchari de conpound,

P ot aoats (Boi) S g PEaBOTHBLE 13 PesdBeglugaschaving 2 B-
al PB@L&'{)H?@HOQ&& @ré?{éhl}r@@%r' 835 BIIPRhedl ARkages. The molecular

al pha- mannan, including KS-2 isol atable fromLenti
edweight may ,vgrydfrom 400,000 to 800,000 (Merck Index 12 Edltaon 1996,

Monograph No 5462).

The cultivation of the fungal mycelium, such as fungi of the genus Lentinus, such as
Lentinus edodes, results in the production of one or more extracellular agents, such
as e.g. immune stimulating agents, in the form of e.g. a polysaccharide, such as e.g.
a beta-glucan, including lentinan isolatable from Lentinus edodes, a polypeptide, a
glycosylated polypeptide or a proteinacious polysaccharide compound, a
proteoglucan, such as e.g. a polypeptide associated alpha-glucan or a polypeptide

associated alpha-mannan, inciuding KS-2 isolatable from Lentinus edodes, a lipid,
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4 or a secondary netabolite, which can be isol ated

and/or purified, and optionally fractionated, from

the extracellular fraction of the fernmentation broth

of a bioreactor follow ng cultivation of the

basi di onycete fungal myceliumdin question. 5 The

eﬁrme%dmb@r mitadolite owhioh dahebd isqlaitetl Bied/oe pudfiddoand optionally
iumis also.termed the.  supernatant and tHhi .

f el Jorb e ErelbBh o HE° s tod Bicth are pipreactor

e .fgllowirp alitivationg ot the bagittiofiytdte &dnganmyaetiumrnia geektiop. any :

ot her neans available for obtaining a liquid fraction

essentially without any fungal mycelium present

thﬁ’(eee%trac’éhlﬂart B&¢Tlon” ESHeNliquil Ifarm\ahtahomtmahynflur@ai termed the

celiu nt .t herein", shall hat
BEeI Foa 10 o pR aepAice i dbe Riporl Sufelim by es.
t heneligatibaer BR@Eor Qﬂl}ﬁ@édaﬁy aﬂmﬁﬁ’&br Meads fa&@stabte fof obtaining a
ch as redu tor of%%&I | east 1

1 f
GBS o e g b RSPl GEsraighietn pipe tem

a ‘feas‘elnﬂéltyoﬁvnﬁéuﬂ@'@Sfun%émmyaﬁﬁhﬂﬁﬁesbﬁﬂ ﬂ@areﬂﬁs biedll Henote that the
i'sol ate andﬁg; ocess ungal . ext racgl | u glz?nt S suc

asPongeNaliaR 26 R crlilimg MehERdT 4 e Yeduced at

pf!@ﬁsﬁfbty d fa\é@ﬂbf @03 a06h adifguCEd DY l)fat¥or 6f atp@mmn:] ttbaexample a
aSSOCI ent agent.s el t her

£ IAGaN of i Jarat ) S TRt Sy ARGt EoGhtEn o e

renoved froma I [ qU| d fermentation broth along with

the renpval of the fungal cel iym and

{ (Baslse T PRl BHieteR et PIACEs OGB! Gy racHTgr wogs such as

2Qmimund s‘nﬁfutdﬁﬁg a@érﬂ@@bcdrhiﬁ% it RBresht Er@bﬂﬁdﬁ‘ﬁar@@uﬁmsmgly more
i mune stinulatin @?ent obtainable from

exiateft dhan, th@abg§qoc edr RN, 46t 9GRS RANG B eurf,pngal intracellular

acqRh BPademtd \bﬁlclﬁTﬁFéWr@ﬂonéd fram@wuldw@rrﬁmtdmmmﬁalong with the
stlnulatlng$a en IS I mmune

st
h d§n§)mtqu t ﬁlglg@ F\XF‘H%’B‘ ad frg@hqzlla\}gerggy g)bh@]agon gprecrpztatlon or
| iRl Mul ating activity than the correspondi ng
extract obtainable fromthe nyceliumof the fungus,

. al though the nyceliumis known as the prinary source
ofin £iugthed éﬁﬁabbﬂ"tﬁé invieRtich RAdted @UARIhyiuRg edretingeh agent obtainable

enbodi nent, this extract is obtajnable b
o e tashbla Peik Saie SR B D RS ik S e Tethod of

NOSreducy ki PimurdDstiiupgingiagatt on wi t h al cohol and
washi ng with acid and/ or base. According to the

invention there is also provided a conposition

COX lighfiet Qﬁnuiém‘lguagerﬁt hé@'s@ﬁﬂn@@ Qgﬁlﬁﬁe@l@maltﬁalhiv% ashigher
descri bed above si ol o |ca %% accept

Cdmnpu&ostlrpldj?tfr}ge,aﬁ{b\ptg thpﬁetlhg ety eﬁ.pg Cpxg'act ogtalnable from the
PhaydBRGRUSfitea furgOsRambldPthe mycelium is known as the primary source of

e.g. lentinan. In a particularly preferred embodiment, this extract is obtainable by
removal of mycelium, removal of water from the medium, one or more rounds of

precipitation with alcohol and washing with acid and/or base.

According. to the invention there is also provided a composition comprising the
immune stimulating agent obtainable as described above and a physiologically
acceptable carrier. Furthermore, there is provided a pharmaceutical composition

comprising the immune stimulating agent according to the invention and a
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35 conprising the i mune stimnulati ng agent according
to the invention and a 5 pharnmaceutically acceptable
carrier. The pharmaceutical conposition nay in

“particular be used for treatment or prophylaxis in

connection with an i nmune coMpromi sed condition. 5
Fw@irmbeélmg@iyn@cteptaﬂme @erats Tok baanﬂanasttcasm;:@smon may in
Lent s edode resent one

G153 o don TBREHT rrR R T Safiestob e dmune
asmquamgbd cbfditiordventi on a nmethod i s provi ded wherein
the fungus is selected fromthe group of fungi
consi sting of Auricularia auricul a-judae, Coriolus
VeF§igE BbBRgingtd frel genlis ondestaus, dﬁlcarammennwsvaiodbs pepresent one

Schi zophyl [l um co clerotinia scl

TSRS D LRI o T hent RO 6 piner PRjaTec gepects of
bl A& fvenfid 8lywems is Ipﬂﬁﬁtfdd&whe@tﬁlmwﬂﬁ@s ik welegietfrom the group of
Heri ci um eri naceus, .| onot UE‘%‘Q Pl eur

osiPgizansisting,g ﬁBri%;%l@Lgurlc Bgdlubggrgfclo&p& Grifola frondosa,

desgmbilih® Vefipddh Q‘SchﬁMﬁlﬂﬂlum rborriltﬁ.l@ ISclehstinie bfiadtiQim, t Trametes
tivation o

present inventijon, d-sta

LeYRrpifRlen Tgeeld Gifoio r%tcp%ﬁvfa%glf%!fcewsﬂwga Gpfoderma
shgibiumt PleBcilim Vétinuesusdicels \doiguush Pwak@ns biteeatu) taht eTdlyperus
corrpounds a mcrobial organi smsuch as fungal

m/¢BPeI§HS- or fractions thereof, require for growth,
transferring the solution to a bioreactor and

inoculating 20 the bioreactor with cells or spores of
th@eﬁ?f‘Ei’S'Bg‘H?th}"g%frfhgﬁ'?‘éeu ifMas a fungal mycelium or
fractions thereof, to be cultivated. This is done

under sterile conditions and vvitchont o]

en@r BignEthad, ob e Presenyi Dentie Maridsiatgl CHL‘&%?‘H”SR{ gentinus

sumz@énhﬁ] of &¢TIoRS theréH, lﬁfﬂx‘.ééid ¢Rbhd) \his MVBRBS disdbieing ll‘l water the
technol ogy related to "liquid-state ultivation

mi RAEHafOTRoY A S DA BTRTB SR G THESIRY G, O fractions

peﬂhéﬁéﬁ)f ré§uir1or EHAR! AERIDAng the Gelutlos tab®ioresctenaMAINGEulating
‘sem -solid-state" or "solid-state cultivation is

L hte bipfegior Whatels 9 SRURYST Fﬁ?r@'c‘rr%la?'dwaﬂw Siiheds @ fungal
ef hosdiiue oMrhdliohs SRe&dT, tottié @ANNRHSTION |sOéonbhﬁ1déﬁ§Ven!e COHditIOﬂS
materials.to products, and ortantl it of

gr ¥t with c%@épfah? POYIEEmesH GG F%BF? K T so&aﬂ'sm 3 Suitable
COFHHiL AN Bnd@NShyREr ebvirdiigert. errh@d tzhhblbiy yremdj t80"lighia-state”

predictability of the process. ft ﬁ\ 615? ui shes the
v afliggdon Pf'aGFQP@PQa@‘G”ﬁr'B&@%%’&NW PhHEGHECARBEART i s
t he

The advantage of "liquid-state” as compared to “semi-solid-state” or "solid-state”
cultivation is that "liquid-state” proceeds more rapidly, is more effective with respect
to conversion of the raw materials.to products, and most importantly, it offers greater
‘possibilities for controlling the growth conditions and thereby the reproducibility and
the predictability of the process.

What distinguishes the various “liquid-state” processes from one another is the
microbial organisms which are used and the cultivation conditions. For production of
lentinan the microbial organism will be Lentinus edodes which is cultivated under the

conditions described below. During “liquid-state” culture the medium with the fungal
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m crobi al organi sms which are used and the cultivation

condi tions. For production of Ientinan the m crobial

organismwi |l be Lentinus edodes which is cultivated

under the 35 conditions described bel ow. During
"liquid-state" culture the me@i umw th the fungal 6

bi Womass lssarﬁemb@ratgmwdag récaice the ocauedneeot gradients and to ensure

occurrence ts an r
o va el 36 e SRt tt® P i BY BB8pise gy grown in
oraga‘nimr,a:rxgg@f maybé Bupmied tocthe diguid medaxy geamthedgvebef dissclved
@@Iled t% t he I[i&g)ig( nedi um@nd the | evel of
gFy By 8)&98%949 )V BRVEEIP6P1 ed by known net hods.
5 Provided in one preferred enbodinment is a nmethod for
producti an of har.act er i | se ivati ,
PPN E B PETRrien oL S A PR St of fentinan,
nedimt@aﬁprbysbmgvamg raycemhefrcbmpmmhue’; nagfbe@h &mtasllquxd growth
ui.,red for, rowt ani s

mal gdlgggt qogg)[ns 9é>g§tor M%@{mhﬁgﬁd @Hgsgreapb%ﬁ@é grow’d‘fwjl of microbial

su(ﬁrg@mans sath sslfal raxvracl @@sprumahatpeptoﬁa,gglaemwnsanmse salts
cor - St ee i quor, vi tam ns

t
P PR ProSpat, WRGResi 20 b st R baiseP Jlofng vitamins
estroaCﬁs tM@mﬁ‘b Wéf;ﬂéierameﬁh@nﬁe&&md ghrugiizee Mmalt extract, yeast

rowt h roduc on of lentin
ek PR g SLCes PR My e R GRe PG LcteTp efgntinan.
nycel ium from agar plates 15 cont aining malt extract,
st, e ract epto and cpse can ed.

Y B RS o G R [ RG0S cibbes) Ry IO oy goar pletes
pl edr@sining rnt @dtl’égt yéust@mm pepitdriecsarid glqedmomdse used. Lentinus
_su ortin the B [?thefungﬁ? The Iat %O triont

PﬁtC@ it '? VRS 911 8RR ‘?SnB‘%mB ve nutrien
I n@dmp&tuﬁh lds anpwmjh thengrolwta.ol thel tningugrw blates ar@vllnd@néted with
SHEMSIoR oy 6% SEEC T STkl 83 Ibie arovn
ty@m?]mit loy: thd pdaae@f el c@? thke ﬁg}gcmt 7?18){@ btlbeanfﬁpetr a?] dags or from
In the e 0 to era | t he .
L raliotE 078 O ashs, bbRaly T4 uf a5 a0 OriRRL A ¢ degperature in the
ab@uge Zﬁﬁﬁm‘ 08 632! ref2ddBly mumb &8a 25 Gork QR 10XHIP) €uch as a

SucC

s 27C, for, exa o
SRR SRR R PEPHIIE 2k sl T 2B o A greiple 26°C,
37&ichpisef7ec bt yxa‘nﬁmgc& tschBQ;CZS’UI} ltbraﬁ(aﬁiplbllﬂoc’QS?e nperature

i no celiumfr

AP pRabegon HERTRe: SRR 2oz S oG

carrl ed out by using Lentinus edodes rrycel iumfroma

ng[qtsq tﬁ@%ﬂm Iﬁoltgagdl{}%\%ﬂh@gce |%h1efrcf)m agar %%qes inoculation of the
growth medium can be carried out by using Lentinus edodes mycelium from a
fermentation broth in e.g. a shake flask medium comprising nutrient compounds
supporting cell growth. Shake flasks for cultivating Lentinus edodes can initially be
inoculated with the mycelium which is cultivated on agar plates. The mycelium is
scraped off the plates and transferred aseptically to shake flasks containing sterile
water comprising dissolved nutrient compounds and nutrient salts supporting the
growth of the fungal mycelium. A typical growth medium contains glucose, peptone,

yeast extract and malt extract. The amount of inoculation material which gives the
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supporting cell growth. Shake flasks for cultivating
Lenti nus edodes can initially be 30 inoculated with
the nyceliumwhich is cultivated on agar plates. The

" nycetiumis scraped off the plates and transferred

aseptically to shake flasks cohtaining sterile water
coniphésti p@ddétRs o lof eskimauéliulae nientiranp camdise asefeotet rfokemiing  initial
salts supporting the growh of the fungal nycelium A
ty p@g Egowth medi um cont ai ns gl ucose, peptone,

yeast extract and malt extract. The armunt of

| ati t th hi ghest
o SRS aa i beleat Ly SHERTBEhD 7 S oaelghlyfrom 7 to
f o $ aujs ehordpiefarhbly @BMES fomANiays affh &rﬁimkterélhaﬁé(&nga@f from 18

ity §eraseny oS R} Gom 2 A g Srgeraurd of abou

days°catfod ekeﬁﬁpl@rm"c;r &ubin atshw’carf@eem‘m;ﬂé @3 8 sudip 33 287°C, for

r ef er abl [ f from?2 uc
P ShEte ahe el 870 Jor abia agied THe yakecthshS gl aiso be
25ﬁcutﬁa@éd RUANPLE dBEEC méy Phefasibl fom mm deg ampteepréfably from

or exa | e 30C. e sh S
o L8 1Bt e Ba Brfial 95 BROm BS S5 S TRpEERY from 23 to
fr@mcl&tﬂgs@wm,zamre preferably from 10 12-18 days.
The tenperature may al so be from 18 to 37C, preferably
from?23 to 32C such as about 28C. The content of the

shake chhtasiks ®arshBre #sad cfa@.r b n@wfoatui;dt@saan@i'aomeaﬁtm in that
In that case, the react 6@8[ ses a. st

sofdfer 8P RCIRECPIMBREe:8 e ot P9 dspRe nutrent

] nsan@t ar wét@f fcsfoman@uhltmlé Q:umUéﬂngéﬂ bﬁﬁu@ﬁydfw lfmg@rrm@temm or

fup ium or fractlons t her eof, t“fﬁl q@
Leﬁg‘?t'ﬁ?[l% iFRhaUChpe LeninYs fusehmyelivmneyaias Leabsedogas
bi oreactor fernentation period is typl cally i n the

range of from 50 hours to 300 refe
{ hE BtEclsr RFSHEIE REULSCBIoEH i8S S0 Hours to 300

t eRPEs AHrefefbhsin tﬁ@réﬁ%@fof £6M B0 1B 27D BolLRNGR Ble téﬁpér@ture is
32C, preferabl%/ﬁ e area of from?22 to 31C, Dguch as

a_tenhsensientia s raage of 19402 FoPreahlp I heseea el fpmae to 31°C,

25§Eir§hfé%r a %ﬁﬂi@ﬁét@re cﬁ@@oum f@ﬁgr%ﬁ(éle barc, exenad 2528 Gr example
C as exa e a ure

al € Cbéu,@? &ﬁ %7805 éorsg%mrﬂ? @%e@raﬂl’%b' % érl%?% of oexgﬁ@Yes aeip- The

astepiRttture2y algdbd hen B61307C ifrefbiablyerebris kb 32F0 dilchtas about
for supplying air to the fermentation broth, and the

fefféntation broth is preferably kept under continuous
agitation either as a result of

The reactor is fitted with an inlet for supplying air to the fermentation broth, and the
fermentation broth is preferably kept under continuous agitation either as a result of
the addition of air, or by means of a mixer device suitable for providing a good

mixing of the content of the reactor.

it is preferred to adjust the pH of the growth medium to from about 3 to about 7,
such as a pH of from about 4.5 to about 6.5, for example a pH of about 6, before the
growth medium is inoculated with fungal mycelium, or fractions thereof, such as L.
edodes mycelium. After the initial adjustment, pH may be dropped naturally during
the course of the fermentation, or controlled at a particular value in the range pH 3
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the addition of air, or by nmeans of a m xer device
suitable for providing a good mxing of the content -
of the reactor. 30 It is preferred to adjust the pH of
the growth nmediumto fromabout 3 to about 7, such as’
a pH of fromabout 4.5 to aboét 6.5, for exanple a pH

of toﬁh?mtﬁngﬁ addigdrobe stibble gHm@hholn@;ﬁnmn dushiazogtitl atnedbase. The
Wi t un

e ee g e ot ke < etefally i e B o g T o s2°C.

- beprdtearnenl thebirgaadflfiord 22 tong°8oslidheaca ltlsfrﬁlmraﬁjrd tfeabout 23°C, for

fermentafion, Qqr cqpt IIeda articul ac, ue in o
e e Bsuhas 2R, o Siarie, Bk Ui 85 2 igb premvle 26°C,
pHsmrgsr219"0@@13%émp&umﬁca?;h@@arﬁlp@mdréam.ai%ﬂﬁe from 18 to 37°C,

BB e B R P oo

from 22 to 31C, such as a terrperature of about 23C

exa 24C, ch s 25C, for Ie su
65+ o Be Bines oo et gronen G e Vaes b Rafghe, metabolc
3015}odeﬂ§ atnarrmmttumnwdsal Be @&eﬁnﬁlﬁmohg éfowﬁlz:ﬁ: can assist the
preferabldé m 23 to, 32C such as g{)ozt 28C. Sa

PP IPréatit IS BiTGRGSEt G1E dHaCaiPy duheeRs Typical

bi 8s l@ﬁi%ﬂ'daﬁriecpfdaﬂ@éSdﬁ@r%uﬁéﬂohl @ﬂtbiﬁrﬂﬁmun@éﬁiuaf sugar
the determ nati ons of which can assist th

0 pg:}ng?rgfanglp apg gx%@qﬁllglga@gﬁnt cANGeRratiqn, ﬁp% a%{enpﬂ%n concentration

f e.hwg@del @meﬁﬁrﬁgeﬁcﬁudlﬂb’mrﬁﬂhs aﬂtﬁieﬁsﬂﬁad‘rwﬂsm@g ¥n ?he art knows
carried out are determ natio resi dua
sujgmetssdernalysis o ‘%ih??”é%?t?’%@@f‘%ddf' IS ?&Sﬁ?t

concentration, such as |lentinan concentration in the

case of Lentinus, incl udi ngtehentl nus e A pers

de
S RPN gRe P HBVaton GBS AR RS T Bt fiaargpg b removed

Whir6H tieaituREgOWI @Keldn By ﬁﬂéb@ltéﬂ%ﬁﬂrﬂﬁe glBcdHbl tdieycasé means
of cultivation of Lentinus extracel | ul ar

| e‘ﬂF‘F'hﬁ?“ﬁﬂythﬁéw@m\%ﬁmrﬂuﬂgﬁa{'% of MefPRielRBReRCAEEP s an

byinpoRghtPhdpli on thé tdheind im@hieh hat gjchbxso@maerfrcmeaﬁ& growth
which result in the isolation and/or purl fication of

mi EeSENals RErowRac 4t geatle petheds, @ndj ji Glengially acqseed out at

of teHﬁ:@ra‘Mr% 8Rlnd FateNtenerduiat Tﬁéﬁ&f@ré el eactra@ted Eél@:ﬂbﬁd&ﬁ are not
growth 20 medi umis performed wt f‘;%%nt e nmet hods

i sdegERiadap Gonvared &g ‘E‘HY ofen ReeiSeFaia  woen aLiS&QnBa’PBo%traCt'O”

t exRRItishsifoR extidt8h@ EONBolras Xt thaelyealike apPedse fliendBbdies of
degraded or converted as may often be the case when

uskeyn¥Rp&eext raction conditions for extracting
conpounds fromthe nyceliumor fromthe fruiting

bodi es of ) . ) '
Lentinus edodes deposited under IHEM 18992 with the Belgian Coordinated

Collections of Microorganism (BCCM), 14 Rue J. Wytsman, B-1050 Bruxelles,
Belgium, represents one preferred strain of Lentinus edodes. Further Sfrains of
Lentinus edodes are available from culture-collections such as ATCC (American
Type Culture Collection, P.O.Box 1549, Manassas, VA 20108, USA), CBC
(Centraalbureau voor Schimmelcultures, PO Box 85167, 3508 AD Utrecht, THE
NETHERLANDS) and DSMZ (Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH, Mascheroder Weg 1b, 38124 Braunschweig GERMANY).



10

15

20

25

30

Lenti nus edodes. 25 Lentinus edodes deposited under
THEM 18992 with the Bel gi an Coordi nated Coll ections
of M croorgani sm (BCCM, 14 Rue J. Wtsman, B-1050

‘Bruxel l es, Belgium represents one preferred strain

of Lenti nus edodes. Further 'sBrains of Lentinus
edadtmmnalyerciaht ladntinud sgutiasy b@su(m Mtuhe@eum pigltbies$entinus

ATCC (A T |t P. O
IosRSehaHE Sadontnus Shaventish Stendeiba Riddari aprelutna
Tﬂg R | EnRbrak| ’1% 1¢SLerﬁ@£®ﬁh8&bﬁ§ms 3668 Adyldd Lestimus badius

HERLAND SC Sanm u
M BESolgammusnzst %6 %@n?ﬁ# W%—Mr Ifiss Bt Kogwer (1926);
VG:niifus 8fYdbeBluaUBsk] hwemg\ ERdNEe9) & C:ﬁﬁidlrérhﬁra%bmta (Berk.)

rel evant Lentinu cie besi des Le us. edo
i needhgad ﬁeﬁtn.nﬁué%ﬁ)p @EU%&Eﬁhfa%tusLerm PRfoUS Eheinnus  Pat.;
al EEBPM@U:#HEEB@A&;SGG 3Kte - (1684 64)MafaE§|m@0§Mi@Qtu§| e veteul | maHorak

ev.). E. Horak é1971 Lenti nus ﬁﬁeﬁf@y
(L(@)?m) b@&mg? fas,g@lth ¢7&-: hsptinys hegpiolrici “?; f 8) = Lentinelius
C&%&:ﬁﬁ@l{sr Fn(uhhéﬁ@&))zsf L@ﬁhh@&iymﬁw RblObtST. ((F&s@) Lentinelius

Kuhner 5 Lentl nus chr | us
CUTBings %E@aﬁthcg?ﬁ?@t rtgﬁmﬁs PiapLs @BB?W%PE“%d%QB entinus
G |Bpigeust ) Fr Lasbsnus| &ambs %Hﬂﬁediéns (BRAYI I‘FHJ5(1825) Lentinus
conci nnus : Lenti nus del i cat us St evme(! %
I\/Bﬁ‘%@%‘%ﬁ’d&@l ekt (585057 b?f&\ve'juswrsma?a(ﬁf Kilrer) (1926); Lentinus
Leﬁlﬂ\hr‘iﬁl‘&% Baaci 4‘359% BQreKtmelihﬁrﬁ.xlvﬂMﬁJsh%R Ptrg RafﬂL(SQ@f lentinus
1859?%— Lenti nel (Fr.) Kuhner ?
fisensy Berki %@r%mecﬁ'@r% (LPQBWS punciaficepIcl- |RENGy Petersen,

ur GiRaIss: Hﬁghés (KQ@T‘)G Ler(tﬁhﬂgﬁ?/ dmaeRRIGIMHs0l (89870 eUSe BRI Lelandicus
Col enso . Lentinus epi deus %Fr Fr. %1825 =

Le$ﬂqcm§'s&§'af(‘ﬁsﬁ?)esl@éh@ls(ﬁl%ftcaju By Eriobdinus sRURTHASUS Mont

NOMARAR @tﬂ&és"b% @ememgr%wz 5). Lemtinub ellfusesdesd (B#§t) Fr. (1825);
entinus pul vinul us Ber k. 59

(Frréz1 Kuhner (18
Lemmuwgbwﬁgwﬁufus Lepiiug . eianeiue Sacpogis)Cub. (1887) (Ref:
L ety MM fungPHRdeAdrbSaeh Berd. & Broome (1883); Lentinus’
punctaticeps cf. sensu Petersen, 15 N choll & Hughes
(1997) ; Lentl nus eus Col enso (1887) = Lentinus -

z Falg cliurg 5 mungsgirulanise nus sajor-caju

(Fr.) Fr.; Lent| nus squar r ul osus Mont . Lenti nus
strigosus (Schwein.) Fr. (1825); Lenti nus

suProvided e eme  ¢Bbodiment-of tr(el&ﬂar)tion sndn Liemunaudimulating agent,

t - iu X [

B BR Pt L5 SRS BB Sl rom e

20cufiyatipr ohbesilioroynetsx ungaghyogliem sunimas dentinusl rayreium according
to the method of the invention.

Provided in another embodiment of the invention is the use of an extraceliutar agent
such as lentinan in a method for stimulating the immune system of an individual in
need of such stimulation. The lentinan is administered e.g. orally or subcutaneously
to the individual in a pharmaceutically effective amount capable of stimulating the
immune system of the individual. The stimulation of the immune system can be
demonstrated by e.g. increased antibody production, by activation of helper T-cells,

or by increased production of interleukins such as Interleukin 1 and Interleukin 2.
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Provided in one enbodi mrent of the invention is an

I mune stimulating agent, preferably a pol ysacchari-de

or a glycosyl ated pol ypeptide, obtained fromthe

cul tivation of basidiomycete fungal nycelium such as

Lenti nus nyceliumaccording 286 to the nethod of the

| NPRNIded armm@mbmdm be thecimbardiones theolisd dean extracelluiar

iFnventio |sthe us e eII Iar aenhﬁ%}

| Ohga st R o dRro o RSt A e kgmeReie reafig ah immune
SY&drffoffsedncdnafion |ifluml irdividuBP@d neéd D Gck tttedhaitl @n. immune
The lentinan is, adn niste

su%ﬁ?@ﬁ‘@&ﬂs‘?%d@en B thénqr \ﬁcg*a\?/ %lgg[nqnﬁtr%{ec? e.g. by an insufficient

pPhambBaer hhtbatile¥, &fd @sdréased @ﬂ%ﬁﬁﬁ? preRRBbE b9fan insufficient amount
stlrrulatln t he |rmunes tem of_the i_ndivi dual

S PIRRIBR OBl {Or ety SHTaH Sl eran ot distes d cai o Hetiadivigel. or by

by a2 irgbufficiBaf ﬁﬂ&@rﬂ it RUbhsRURH Wet Ih@Reuly 13éﬁd mtrleanm 2, 0r a
of helper T-cells, _or béplncreased r oduct

i nEeqreassrinfedustion ohinteriguiips sug) s IntafRukin @mi é”JR"lﬁ’Pkﬂ‘ 2 in the
10indReyi ded in yet another enbodi nent of the

invention is the use of an extracellular agent such

as lentinan in the manufacture of a nedi canment for

t r ead @ BmbIM AR “JeeRIRE S bREdctiAN S hs&ﬂhérém%ove shall denote
i ndi vidual in need of such treatnent.

An
coRAMENs ashecsigions whigh 3 RedFaleRer ConHERS St helg helow a

e BredB¥%rrAiRed n«%f Bk Gkt nGmRIP WRocite@Mithb® deifihy Mdividual. The
decreased anti production, by an insufficient

BRI Grpioles wdl BNeTl GeRsod an BB Ep . oenera

of phRlRetonditieR] Al the 1ikd16-or Bl Miadbiah prédet@hinediNevel or value shall
[ nsuff| ci ent anpunt of interleukins such

as
| nb delskingd Pradel M) DR rPy22 ragdigal expeitelgedndication of an
Pr RetHGHd éHihp%misE@l %rhcﬁﬁﬁﬂ |H%n$rﬁb?r¢idtﬁ§ il é‘gf%ﬁbﬁifyﬁé&rehsﬁ)@dwumber of
fi

I nterl eukin i ndivid | nsu ci ent
and@ipodieang) gf%@ﬂiéﬁ%’éaii%auwb%ﬁf CQ& (Regitiven &ieds. pr a gradually

ab@e\!@em hurGiRD BF §-hefilés BelRITR BhE Iﬁ@&d)%%@&dhﬂﬁé makGRtd over

a nedi cal expert considers as bel ng bel ow a
pr BBetBCHPR ey, BPEKS, IO YSAGr nal | y associated with
a healthy individual. The anount and/or product| on

wi Il generally depend on factors such as gene
15AgH aé%a”di?&ﬁﬁj? ﬂXHﬁce”al%l"Tﬂfﬁgnqsth@!antsolpcl %bpggggh;ug.ted to,

pr ﬁféﬁgf rHT(‘J%z(b %@5&{3 %Ehi!@dr@ﬁ’el‘ri gﬁdian Q,%ngﬁﬁ %fn@‘ A& R versicolor

I VI asis b expert
i nglwwwiatﬁd mlymtfdemﬁb ag onfpik oaﬂdseaPc@ﬁbrpe@ttﬁiﬁS@*ﬁSa@iaied with

' ngl?.)ﬁé g{‘é"f\haﬁ Such K Rgl?asblﬁta%%cﬁﬁﬁ%eﬂgn&ué%%é? odnd reishi isolatable

ant a gra ual ecr easli ng nunber o
( pbentGansyere lusidue Rsfegw:@ualma;de tadepieab hﬁrglmiaﬁmérfmoﬂi further .

gvg(?thﬁb%r d&&LibForP8f W slrudtteOR) SABBifor O W aBBRAS Wk Scellular

immunostimulants.

Preferred immunostimulating agents produced by fungal mycelium of the invention
are polysaccharides such-as polysaccharides comprising a B-D-glucan backbone
(i.e. linear polymers of D-glucose with other monosaccharides), or B-D-glucans
linked to proteins (so-called polysaccharide-peptides, or “protecglucans”). The
preferred polysaccharides are homopolymers. The basic B-D-glucan is a repeating
structure with ifs D-glucose molecule joined by linear chains by B-bonds from the
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20 tinme, such as days, weeks, nonths or years.

Addi ti onal exanples of extracell-ul ar inmunosti nul ants
includes, but is not limted to, (3-(1,3), 0-(1,6)

D- gl ucans, schizophyllan, grifolan, coriolan and

Coriolus versicolor glycosyl &ted pol ypeptides such as
PSi@ribgrd1 BSthe mb?yar&ipt:-h@&s tmmnm etitheintkt (B51,3), from carbon 1 to

o RSB S D cad RO e Br b Fgrmone

Redtiefigating doﬁwpﬁaﬂl@ pteaiudedb by Linthreseddodbe isoenfiran, his is B-(1,3) D-

further tail ed descrl ion of the structure apd.

oo it 310 ke S i Pratfergifares Wl Sre’Bical product
hﬂkﬂcﬂl@g Weth?m Wﬁ@f&ﬁfgé@dlojmﬂuﬂ]?e@,Emgmmﬁgmher preferred

age uce u nycel i um of the invention

ar%’ F@?ﬁgﬁ?]%rﬁ"&é@' ﬁlgﬁ s pol ysacchari des conpri sing

a (3 Dgl ucan backbone .e. linear pol yrrers of

| uco nonosacch rides - D
Fhrof e R The GBS e eapisEs i BaRibeluiar
oragermt %U@}ﬁ)gik‘,U@Qnﬁen)manThﬁe f@mﬁag rn@eﬂhmpba;saﬁchﬁd desweeks old

honopol The basic R-D- ucan e n
S B rabbde B GO Riaed rstenns o) RSB Rier Saracted
| i fegar thehadngntaior :hr@mnds ofF aAn t)hm lsaunecarpbpm Hagé twiGe the

saccharide rin car bon of the pext ., -1, 3, , .
AT e, 4ot Sakmis foaene( m #eeit, THe, eirals Fishjmunised
t onigRBEANOG (rigdid 0625 "Fregnhdaestmple@wAljivanteand blood samples are
sti.my

| eqht:fnlﬂg Iaft%ﬁ%gdrrgg rgn arfg%rlg e? E%ELeﬂéqd}#%s;%%g? %ﬁ@ specific anti-
si peA ahath oﬁ&m@h@l R detdrgiledvafairss ambéblmtbatafn)ﬁptdc@fl antlbody

PERIRSS) Penamel Sy Ene 2L1Eh KLY, sl D h I8 no-somtat

POdSIRESTHIRIAcemMBardR dxtratadial lenfidd @ showlr @V Table 7a and 7b.

determi nation of the i munostinulating characteristics

of ' eIIIuI such as e g l.enti.nan, the
gratfupaalm, , [ 2geRts and se treo Spr ague

Dawl ey rats receive 1 ng of test conpound whi ch have

been extracted fromthe fermentation broth in 0.5 n

0. gthea| acwéiooal preferredi grabasimente ehdhe iﬂmﬁw siaverdian relate to

Co BNT-N

| nérmu%?és;"e %@ll\tﬁ %@&q?%r?@m '@sﬁrﬂﬁ%h@%ag hits, Bh ddmla@b 5%umber of

Aorpoglam wehad tcbmaﬂ@pdséarrrpnoégcm gaid gigeals red ragtheds usmg said
é&:F or neasurenment of the antibody response. The

specific anti 15 BSA anti body concentration is

det er m ned agai nst an absol ute standard of anti body

BS‘%E{OW éarﬂéulalsﬂfb‘#&t G thEleBnt %vENtQJnCﬁEIuPQSLléMnL%f edodes,

ng act|V|t¥ o racel [ul ar and
exBangsieimal dciduant iMmgeulaka saigigelajndaebICGeripks arvgrsiglor,  Grifola

frondosa, Flammulina velutipes, Schizophyllum commune, Sclerotinia scleroticum,

Trametes versicolor, Tremella fuciformis, Agaricus blazei, Cordyceps sinensis,
Ganoderma lucidum, Hericium erinaceus, lonotus obliquus, Pleurotus ostreatus, and

Polyperus umbellatus.

The above fungal mycelium can be cultivated in mono-culture in a bio-reactor under

suitable growth conditions allowing growth and propagation of the fungal mycelium
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Addi ti onal fungal mycelium extracellul ar agents and
uses thereof- 20 Further additional preferred :

enbodi ments of the present invention relate to

extracel lul ar agents, other than i munostinulating
agents, produced by a nunber & fungi, as well as to
mekhhqestifrorTher gdwih cgnditionsg citge heszirang netimod edddes can also be

[ i d ts. 25 The f i of ti I
| nHSTESE e b PRURgal SRR M v ent ron i nol ude Lent i nus
edo_des, Qanoderna I uci dum A_uri cul ari a
P B ol W SPrt sk Rl iR B anmprpeatur
SCb:exelhltédu%ua c_s;?hpempaé, Cideing r@yngltﬁstegeps%jépw;mptides, such as the
Tre a ucl rm | CUS, zel., I cens .
| SR e oy AfE Rt S aedRgdes, suen as

| oBgtdssiiod lbktinas prddueed by Usntpis ledatiers theafdgalIicrobial organisms

oL B IR 2 T 800451 YGRLEL SO e,

suCbadiie g@rgm?lbr,g cmfmbléi @r:@ad@dal, lomafrgrilgineyvt\bm'neb,_ Schizophyllum
proaatlo I he ngal nycelium 1z - . qustln. . ’
ThEOBRHNE h SRR Gieriovm REMSe £ Grsiblite miRdodudformis,
%angﬁi@@ th@zei,uslelldiyééﬁs tsihenafqoggnddmgal ;pamlmj iHemcium  erinaceus,
eS| aes Xt rac ul ar ungal |1 ne stinulatin

aoines BlihScSeuphinskpnth. and BYiEe R TERIPl & also capable of
C oBRfitall farlyl predustggeisHaomy ladtigehA absipdle/sraetd. des,

such as the al pha-mannan pol ypepti de KS-2, and

. extracel lul ar pol ysaccharides, such as extracellular

| enfrupgfis produced by fdcBlifare dalesiurd Bed Eomgadition
m crobral organisnms pf the invention, such as e.g.

Ganoder ma | uci dum Auf3%if ari a auri cul a-j udae,
Corfiolus™Versicolor, (xifola Tmﬂdosa, Flamul T fa
velluti pes, Schi zophyl|um 10 co ne, Sclerotinia

scl [T OEPRIM MRS | SFEREPRARDr | B-(tr Bk 1.8) B akicedr i s,

Agaricusbtazei;Cordyceps Sinensts, GANnoder ma
| uc dum Hericiumeripaceus, |onotus obliquus,
Pl eufsrdeladrondasaeat us, pgrtolal yper|fs(Tuiibie(1.@tiglugee al so

BT S

Strjucture and conposition agent|pStsazapby |3-Dngiccamuhans,
schii zophyl lan j3-(1,6) D glucan [ fo}a frongosah :

grifolan j3-(1,3), 0-(1,6) D gl uddf E9MEBr{grde chains are
verisi col or PSK, PSP Pol ypept i des|iaict gioted, taainly 1,4; 1,2 and

1,3 glucose linkages

Lentinus edodes KS-2 Polypeptide associated a-mannan
Lentinus edodes ~ ilentinan B-(1,3), B-(1,6) D giucan
Ganoderma lucidum reishi The basic structure of the major

bioactive Ganoderma glucans f3-
(1,3), B-(1,6) D glucan is B-(1,3)D-.

glucopyronan with 1-5 units of -
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pol ysaccaride ji-D glucan chains. The polysaccharide
chains are true glucans, mainly 1,4; 1,2 and 1,3

gl ucose |inkages Lentinus edodes KS-2 Pol ypeptide
associ ated a-mannan Lentinus edodes Ientinan
j3-(1,3), j3-(1,6) D glucan @3nodernma |ucidumreish
Thej basic structure of the najor(bﬁ@&mhn@emﬁanﬂﬁﬁcmMHs

g|uanst3 (1..3) i34 (1 -6V -P glucanis-t3 1’2\D_

ANk I A oy Iy gt J ==

gl ucopyronan with 1-5 units of j3 13 (1, 6)

_ mn%brémoadra@aud@r Sdeitd) Snclubied Rrudturd=xid esrddsitibal produced by

ent s, |nclud|ng structure and conposition, produced
by hp gelested dyngh fungi. 5 The effects associated with
the above extracel lular agents produced by the fungi

of the invention are e.qg. anal ic effects,
anf e &ifeds gpeocidad vty e Piouh eRrte ulg aREF BiPflueed by the fungi of

ef fh%Clhﬁentléﬁtalre ehf b @éﬂec@&tdnﬂiallé/rglcaé&:v:tyb@ﬁﬁaﬁﬁflt@-lpreventatwe
erties aga| nst St aphyl ococci, Strep tococm
| rﬁtgphylococc:

Ba6 #ats AYNBIARRED) aCtHMIWIFQ%WIaEPWQﬁ’gs aPRINgt

ac strbib¥occPhrPPacilRin® srddinforkRYeinioddat bHedts  anbRftor actlwty blood
rmar row formati on_enhanci ng effects, cardi ot on

|
acPrespyTy lowerno EERRF T FRPSS maﬁrﬁwcf%n@wwﬁna%ﬁ%ﬁcts cardiotonic

| NGERAG NG (BWEGHRY dbran BRGNS ﬁ%/oﬁﬁﬂf&‘sm?rf’ﬁﬁ&%i‘m metabolism
coronary artery henodynam cs), natuyral | er ce

N EGED H@prowae%qrgna%x%w diegiadyagiaicentnatysals kijgr cell enhancing

Pr ep&dtd, | Sectbri BAPHENLdIA bRPeARS) Wrﬁur%‘éoteﬁ!’ﬁtion ddtiMties, anti-
activities, adrenocortical Inproving eff

| nHY [astivties. 1adrengcgrtical Kpproving a?ff?Ctsl HF‘@F*%‘JH i .nIrderlevkin-2, and

st iridHeRkintg sﬁfnh%ﬁhg,eﬂebtée iverStbReliley @ffBét 84 damslifying effects,
detoxifying effects, 15 1onizing radiation protectin

ef fosizing, ragwtm arodesting gHeqtsi QW"U’%@CQ‘@%?@ AgRNtH aa\%%‘e effect
ef Bﬁﬁérea&ﬁg WhRs BRSH BglsVﬂ?lldtr%rr@téchﬁbi& R de‘ﬁgﬁé}gl blood.

hemat ogl obi n i n peri pheral bl ood. The above effects

can be denonstrated clinically in animls including

hufrRg aB&d Gects@avined ARRBrAEE aliRehIid Snidals mc!udmgf human beings
pharmaceutically effective anmpunt of an extracellul ar

Dohaviebesr deaicdmilt nhermasRydFally, eiachyivARCHG: o AR Sxiacelluiar

theg émvs%mté@ﬁom Mat Rqd rr%amaédzs?dmg {ohéRedipect the
|nvent|on relates to met hod of treatnment of an

i ndi vi dual
Method of freatment

in one aspect the invention relates to a method of treatment of an individual
diagnosed with an immune compromised condition, said method comprising the
steps of administering to said individual the compesition according to the invention
or the pharmaceutical composition according to the invention in an amount effective

in treating said immune compromised condition.

The administered amount may in be an amount effective in prophylactically treating

said immune compromised candition.

Also provided is a method of treatment of an individual recovering from surgery or

illness and at risk of contracting an immune compromised condition, said method
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25 di agnosed with an i mmune conprom sed condition,

sai d method conprising the steps of adm nistering to

sai d individual the conposition according to the

i nvention or the pharmaceutical conposition according"

to the invention in an anounti4ffective in treating
saganprizingriee stepd vianingwstedomtdi daicdindividOal The cardpositicst aceding to
anmpunt in. e an amoynt, effective in

o BBHgYeEEtn b PR aRERHES EnESlialackBidingoiohe datpntion in an
c oanedlodint @ffectidk robqaisting ttle dmimsina sysidrhotisad indivisahent  of

an individual recovering fromsurgery or illness and

at risk of contracting an inmune conprom sed

cgmirte?rmnre sa:heﬂhmﬂebmm@htmém obaprmcsthl tdiegnes@peitbfor at risk of
adm ni sterin 0s n .
ScETaRg (i VBT IEnGY “PREREI  HaeE1dega said method
C?(?mﬁ&ﬂlstﬂgqm glepo bihdagnibieribd & saiyiadividaal tha fcalnpoﬁﬂmmdcording to
effective in oos n e mTunesstemo aid . o
rBJNURTPN o6 Ui LB Eo LONBR R ocPs, Rl grentan in an
I nghhwiid esbcive aonasiag onpidphpactabily treskingbaid spmiromet | ng

acqui red i mmunodefici ency syndrome is provi ded, said

met hod conprising the steps of admnistering to said

| nelihey inghrane bdaﬁ)rcmrgaoszbhdﬁ@cﬁh ARG Gedichgtddofrorh hiee 'gmuertxohsxatmg of

or th har naceuti cal 0Sition accordin

oS ARase. 2 e o Bpgase JRe TS Aeiighs, Preumococcal
pr @RAnbis $t€@ldc}écdal %ﬁr‘dm’me ataﬂ:hﬂymdmnmemh@ni heehimgitis elue to
conproni sed condi t ected fromthe

OB BB o, CarerhANise B Ao Rs Greunadcal pfiuiidhia, other

di BRAGE pha@naHi)ipnesmomaidigith iother ppedifiEaicarggmisms except bacteria,
meni ngi t| s, streptocqccal msnlfngl tis, st aph

e PGPS AT BT PR eag BRatimgPisanTLges, - inspecied

engiaphéd, | RdpatitisViispbeifity; WHR and BRGICITRC A6Eadis [ ebmlivera chronic
ot her 15 bgraberl al neum)nl a, pneunoni a due to other

speeRAifip@n %‘i’%s%ﬁ%"@&cept bacteri a,

bronchopneurmnl a, organi smunspecific pneunoni a,
| nfl uenza, ecified diarrhea

ST piea heU e ARSI RE CE Nt BeY b G pieetiqus,ag parasit

Chﬁl@éﬁsfé cAiep@ bl brSselatrell ROBC elsseraf sdinveelia, 2Bigeliosis, Escherichia
Furt her nor e

ne rom.s ndltlon[na
anC‘P'hf"étE?q”é[Jg‘f‘?ﬁgo%é’PﬁéPt‘?tEgP ﬁﬁ%@*&@gme g FIgy g Hcte, vira
s eh agioedtefifi MhiecitRk edofiis, S@{témﬁeédca gastfiegeritiosi in$act|ous diarrhea,
Escherichja coli, intesti i nf eqqa:con due t

P BEpTHDRsD A Rionl, R Pfoun U EHE: GiPPUE.  pertussis,

gamehRgBdREDd, | Sstrdpifc@Eds0Usepidetnis Q[@bﬁylbddcﬁuﬁncbept:caemia
gast r oent erl tis, infectiqgus diarrhea, tubercul

"1 BRSSP HRIEEING| ToLFREMim B0 R0 FRATTGRGS, Seplicactia due to
di pinbhgrahAned2Bid UYShiSms, actinomycotic infection, gas gangrene, toxic shock

syndrome, necrotizing faciitis, Friedlander's bacillus, haemophilus influenzae,
pseudomonas, AIDS/HIV infections, acute poliomyelitis, Creutzfeldt-Jacob disease,
subacute sclerosing panencephalitis, progressive multifocal leucoencephalopathy,
unspecified slow virus infection of the central nervous system, coxsackie virus,
unspecified viral meningitis, lymphocytic choriomeningitié, unspecified viral
encephalitis, chickenpox, herpes zoster,. herpes simplex, viral hepatitis ‘A, viral
hepatitis 'B', other specified viral hepatitis, chronic hepatitis, abscess/acute necrosis

of liver, infectious mononucleosis, cytomegalic inclusion disease, chlamydiae,
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25 nmeni ngococcus, streptococcus septicaem a,
st aphyl ococcus septicaem a, pneunobcoccal septicaem a,
septicaem a due to anaerobes, septicaenia due to

ot her gram negative organi sns, actinonycotic

i nfection, gas gangrene, t oxi t5 shock syndr one,

neglerdliris NgvifaCiihfeton, Frsygidlisandandida b athédeUiﬁed hlstopiasmos:s
haennphllus i nfl uenzae, seudonpnas

i eRROilgRE, ARBUPLDHSTH: o MYEPFES: sstr@%@t@ﬁéﬁ aiieRgeely parasitism,

d'té@%%mo’é@. SAHBAELHIS pﬁ@urﬂ@@stm@armwgahaémme haemophilus
progressi ve nul ti f ocal Ieucoenceghalo

pat
urRBPEGHS, epnayrRFeGsal ueeningiliz: iSBRPIBFOCRE "&%m%ﬂ staphylococcal

NERMPHLSLS Y ShRPhalfiX SpHelshRni Idde, to umd@mmsl efnéliichia due to
meningitis, |ynphocytic chorjoneningitis, unspecified

virpgRiratsh e liviris Pnewnenia f98 10 PaeinfuanzagditiaPreqgppiggdue to
S'd?ﬂiliremrué/ | Giedi peRabdrlid, S pndlimocttéad! pndl@istid,t bReurfonia due to

other specified viral hepatitis, chronic hepatltls
B§¥@§$?a@H¥GKWE@Fd§ﬁ§”@B@oﬂuP|Wépsemﬁmgﬁﬁﬁo&@eumoma due to

m@%ﬁh%slr}‘ﬂuer%bo'ﬁﬁ%bﬁal agd l#.é'él Pﬂic@@@&e pneumon:a due to
chl anydi ae, 15 adenovirus, viral ection, syphili

céﬁﬂﬁﬂﬁmoﬁﬁ§ﬁﬁ@ﬂﬁﬁgﬁﬁhW§P65W5%n05|s aspergillosis,
cryptococcosi s, nycoses, strongyloidiasis, intestinal
parasitism toxopl asnmosis, sarcoidosis, pneunpcystis
c arerndividy s1ayde 3 Basyind nsheingrdRImATIRGING  meni ngi ti s,
pneunococcal neningitis, streptococcal neningitis,

st aphyl ococcal 5 neningitis, encephalitis, pneunpnia

duderhagareeelsd Gemppsidinnerklingie the invertiopipay alsg be used in the

S YRGWFAcdhre WF b WSediRRRIMIRA traatHist Bioarﬁﬁ{nﬂjrféfdoﬁﬁfr‘érﬁlsé!di E&tdition of
pneunmoni a due to other virus, viral pneunonia,
preduRdededl i nenteel wrh Beatmeel; FhRiBMHRR CArBProRYsegRgifien may be
PRRY "H?rih%%  diIGEANoRe dHR FrOatRRBUAGTBRARop l'gt!h%% Dithdiorating or
due'to aenophi l us i nfl uenzae, pneunoni a

stauEivecoccus, pneunonia due to 10 staphyl ococcus,

and bacterial pneunonia. The individual nmay be a

mammal i ncl uding a human bein The pharnaceutical .

c omsoEANtRsiion AREr e iy atmacentics OERES Sn@sFoRling tpthe invention
usksl b@otfgﬁ"n phRt &FeR Yitahmipriging s o E‘@rﬁb@sﬁt‘i@ﬁtarfﬁé dosage regime

treatnent of an 1 mmune conprom sed condition of

i AeRtvictiemMth euinelisgs &1 depr ANd Hreg ARSIt | nune

conprom sed condition may be any of those discl osed

alpyifieatibRnk IRIBRBRE cXFtaarttigenRy| actic, ameliorating
or curatl ve. e conposition and the

pharmaceutical conpositions according to the invention

%%@g%@@?“gﬁ%{% g(t,h & 5' Ieﬂﬁm J:a%' lsgﬁteq} from tr{ehextracellular

osage re I nstruc
g grokethi mediumhdpllahdse aafadnentammanim ai lstntints &mgal mycelium, or part

thereof, in a liquid growth medium.

~ Isolation can occur by alcohol precipitation using 70% alcohol or 96% alcohol.
Suitable alcohols are C1 to C5 aliphatic alcohols, such as methanol, ethanol,
propano!, iso-propanol, n-butanol, iso-butanol, n-pentanol. The ratio between the
volume of extracellular growth medium and alcohol can vary from 5:1 fo 1:5, such as
4:1, 3.1, 2.1, 1.1, 1:2, 1:3, 1:4, and 1:5.depending on the concentration of alcohol
and the length of the carbon chain.
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Purification and isol ation of extracellular agents 25
The extracel lular agents such as e.g. lentinan-can be

i solated fromthe extracellular growth nedi um
following a fernmentation of e.g. Lentinus fungal
mycelium or part thereof, i#a liquid growh nedium

| sol ati on can occur by al cohol precipitation using 70%

al cohol or 96%,al hol . 0 Sui I . I

F ot sBlap Pgpel o ap g 8 it rB R R AP Ry Rl agents =

prfegioo| ofl bs@;h mgenma,_nMCludmgblpblamrl]dchadic&;s; Koyt a?mjboting the alcohol

n- pent ol . . e ratio et ween t V U

ot PARE P AP IRE RORRI ST TCPYSEGHUTTOR S 1o JAIe, O IgHY Steps

S: §eiéc@ec§ Zf:?mSSa%ziitir@S Jyaéhi&ug \Bithﬁ an Zacldic bolltiord,: @as??ng’s with a basic

1: 4, and 1:5. ependi ng on .t he concent.rat.i on,.o .

1 BN g eachangs LR ERP P e Lo BERYER dn ok, any qombination

altﬁera@ﬂiidslblltiﬁ? ten bbtatied bungnirtgvaa_s@raezei tﬁ:ih.tna?] edby dialgsispsuitable

0 extrac ul ar ,agents a ction o agent s, .

O At o8 DR Stired adh By B ot PR T ap bout 7.

prflmhmg Eﬁblﬂ._d)g asiraoel W awomgemi@b@mdgioa@llutions aref diluted strong
(0] saccnari-ae on or. r St S sel ect e rom

P R TR R Tl Saeh 7 B bai. TE ek B PUAE fofhabout 8 to

Wi %ﬁbw 1b.fa‘§51:e§k agidh ahd Q.l’éar ibaBes¥ahalsg eﬁbajsraormt ibgraphing step, as

an tratilon, | I N an (040 I .nat.] on Y

© hereot labieRd & SR NERT ROt GBS e Brecinteuns) e

colum or by dialysis; suitable acidic solutions are _
2l . .

St Sk AR G5 Bl oS S o hono arer

ﬁuchés%hing ebﬁﬁir ?a?ﬁingtdf%@tpm?cﬁ)itdiel gwafknrgj S@Jhgstﬁﬁs, bﬂ@eéel_r; obtain
avi ng a 0QfT, roma u 0, abou , ucn .as

o iadigRs shBRteIRg POTacanih ackpls YRAE adreléo il eiaR St fom about

ggﬁ/@sct)rﬁ Qﬁmcfﬂlcﬁ@oo@@ 20,960l 8;‘(?%1, fﬂg@cmﬂa ia@g%ts thaping aﬁn?!eamar weight

% et hano e. g. % e a en e or, .

o oo, 2050 Sl 10 beit AT B alae B ERalie s, having a

geﬂg}afebbibf wtﬁiganoafr@n ribelies@bby giss do abbetr 60,060 desdl) extngeliular

an or wasnin 0

o e S R  Br AL Dl BB S5 s0 000 gl

egé)rt?@@did(l)aﬂoa%gn@/q@n?@ aham'galgaraazf%@ggg lﬂﬂo/fﬁ abiit 801000 Tg/hsidMabout

apou , g/ ol to about , nojf , .

ot ooq Bimal, csemidbi 0PRS . bAHA Gu TIAEoRS Weight g from about

f YPID,@@?QATQQO QiHdugH BBLOG Cglrﬂblp@ktmﬁk%ll&@ﬂ agénel [’;1a\iingf a molecular

extrace ar agents av] n a no U r wel t o

Y HBRE BT LR gl T 45 SEP Rt g eraéiuiar agents

fe><§tiz5 |a|ritq|&>lg%uI%0%§@E;€trﬁflﬁ‘n{iﬁ\ébggt %oogmog%ﬂgm;to \wibb@G800mG00 g/mol,
roma y A o 0O abou y

L S RCR P8P DOHNE SHER/S A DY BE R AoHE Ti000 /PPl about

abgod, 00 RS, Bkidelitior Faeuls hay GOthdioimir, weight of from about

extrace| l'ul ar agents havjn mol ecul ar wei ght of from
abHiR000 g/mol to apbout 500,00 ggmgl, extraceliular agentghhav%g a molecular

weight of from about 500,000 g/mol to about 600,000 g/mol, extracellular agents
having a molecular weight of from about 600,000 g/mol to about 700,000 g/mol,
extracellular agents having a molecular weight of from about 700,000 g/imol to about
800,000 g/mol, extracellular agents having a molecular weight of from about
800,000 g/mol to about 900,000 g/mol, and extracellular agents having a molecular
weight of from about 900,000 g/mol to about 1,000,000 g/mol.
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100, 000 g/ nmol to about 150,000 g/ nol, extracellul ar
agents having a nol ecular weight of from about
150, 000 g/ ol to about 200,000 g/nol, extracellular

‘agents 25 having a nol ecul ar wei ght of from about

200, 000 g/ nol to about 300, 0007 g/nol, extracellular
agb purifieation gaa alsolimciMesstepssicljintly e¢ekfingimratmove e 30 Protdtacious

eTPrghce i e 2d et oo THEEEN vt BisBB7RY Rrgeotve

t odegioaiations &Y, 6@0 pydtebbse dkt Lipidel danl de mgewved flawiandraation by

Lecul ar . i.ght _of fro ou Q ol to a t
S0t g gy indPatE or BateelsBU b A g PO R o b Rived by
nofetmbrtrwitvangireofudhrasngladaoasesc 80y @6Es, ghdie itke. about
700, 000 g/ nol, extracellular agents having a
nmol ecul ar wei ght of from about 700,000 g/ nol to about
80TheDRBitgbihan isolkdd feastibh WF artrangtulbsadeand can be deleeninkdiby e.g.
vve?ipght tof f@zm abO{Jt 800, 000 g/ nmol to about 900, 000
g/ TP TG GP R P REEPIPRY agent s having a nol ecul ar
wei ght of from about 900,000 g/nol to about 1,000, 000
g/qol. 35 17, The purification. can alsa invol t.eps.
2T ) o dslatag BRaala e 56 R sty o fusthod i€RGibed by
subihaacetsat (1OT0R. Bractioratiby sadchaificaionf vhdhe @olysdduharide with

tion. b

[ d. b . d :
e B8RP ety B Relernbon DB RrBh SO iPke o spo. an
t reesbleanisivednt). |Cpase reseaedi S0aT76dTdes Avedstiieg to the present

A6 RGBT, ! VARTBRD S vume o
The fitfatd yedotedito 18QD% elthkraiginabrolomeebyt evpetdtivhaf solvent is

t be det i ped. by e..g. t hy .
= 3681 Ba&lis e SEhGelRE ol FiBprech et e BBl cchioved.
agsatents incodaatiohylst dueh net dnethade s ethabeid bbyanol€handagrapatols, as

at 970).: Fractiopation and .purification of the . .
SoryRetars kS Rhe REHERA AR eARERISE R reged wit alkal ane
esqurisi l wall dsahé batagntbefome ienthyings edodes (Berk) Sing.

(An edi bl e nmushroonm). Cancer research, 30, 2776-2781.
According to the present invention, fungal biomass is

r eEsangsle$s rom the broth with filtration and the vol ume

of 15 the filtrate reduced to 10-20% of the original

vol ume by evaporation. A solvent is then added to the

C OTreeolldwiteekdmpies idusifaitd prefui@digpriticaimants of the reeptiordarett should

S hi eved.  Sol vents include al cohgls such as :
ooy ABIS Bl AR Bp iroPeoodueefd hnica
Vv akbitsslidcRised esthe ERempleeci pitate i s re-suspended and
washed with alkali and acids as well as the sol vent
before final drying.

Example 1 Shake flask experiments

A medium composed of glucose, malt exiract, yeast extract and peptone in various

concentrations was used for cultivating Lentinus edodes for achieving fungus growth

and lentinan production in 500 ml shake flasks containing 200 mi of medium. The
content of the various media is shown in Table 2. The flasks were shaken for.16
days at 28 degrees Centigrade.
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enbodi ment's and -t echni cal
exanpl es.

0 Exanpl es

The follow ng exanples illustrate
preferred enbodi nents of the invention and should
be construed so as to limt the invention to the

not

25 results disclosed in the
Exanpl e 1 Shake fl as& experinments A nmedi um

C OTgHds 20CAHpaitivh@s medlm'bi steké flagi expgirghtsext ract and

(D—|(n<0@0'0

P OO0

nf ohe-i-p-Makious copncepntr-ations-was—used for
Ll twqrﬂg erdd h@l’graéﬁojé@am%‘?x aehi 91 Gnguls  Clucose
owh and Ient| @ productl in %500 moshakel fla
hnt aini ng 240 m ? um (Thp cont nﬂ Gf\f t-hie S(k@
brious! medi @ i s é’n%vvn in Tab?é 2. The fPOaksks were 1.0
akemFor 1§ daygsat 2p degiees TentTgpae. 30 18 1
ble 2. Conposition of hedia for shake flask
cperinents Nedi unPMalt extra@B Yeast ex@r%ot Pept onk0
ucose; (99 (9 (%4 (G/AJ.UOSUJU5J.L5 0300
5104300.30.%1.0 8 8 3.0.3
520360303).’\6).540 7060051®5Allrredia2.0'
e—atdjusted-ito—pH-H6—Therresultingprodugtaon—o
INgus ss and | e'a%’l naniis s(?igvvn [ n( Tab;oe5 3. Medi u4m0
omass?(g/l) LentOnan (pg/1) 01 2.4 42 050.9 15 31.0
5.2 2. A
R redia e acT usted TopHB
The resulting production of fungus mass and lentinan is shown in Table 3:
Medium ' Biomass (g/l) Lentinan (mg/l)

1 24 42

2 0.9 15

3 1.1 14

4 0.2 0

5 2.3 43

6 1.8 33

7 0.3 0

The maximum amount of biomass and lentinan was produced when all medium
components were present. Omission of one of the components resulted in reduced

growth and lentinan production. The same thing happened if the concentration of

glucose became

oo high.

Example 2: Bioreactor Experiments

For these experiments, a 10-litre bioreactor with stirring equipment was used. The
reactor was sterilized and filled with 6 litres of sterile medium. After pH adjustment to
a value of about 6, the reactor was inocculated with the content of 16 days old shake
flasks. Air was added to the reactors at a rate of 1 vwm (volume of air per volume of

reactor per minute), the stirrer rotated at a rate of 200 rpm and the temperature was

kept at approx. 28 degrees Centigrade.
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reduced growth and |entinan production. The sane
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10 Exanpl e 2: Bioreactor

rj a 10-litre bioreactor with stirring
KRR bRy e

too hi gh.
NS Gy
equi pne
fi!led wth 6 litres of sterile medium After
adpet Bt kg

i nocu

fl asks.

Lo it

t
t

ated w

P 3 Sl

conten

gl ucose

becane

Experi nments For

reactor was sterilized and

pH
. ut 6, the reactor was
'ﬁfrg@%%(i days ol d shake
Alr was added to the reactors at a rate of 1

e AT

m and t he

2P Mleaifums € |

Centigrade. 1

medi a used ar

vadViaikeyitacat

9 A,Mdia
e sh in

s baxtraz8
conpRsi tiorn
Tabl e@@. 5

degPapdene
s Th 0/){ari 0
Tabl 4.

US

Glucose
%

CpnposiA i1 on ¢

edi-tm-Mal-t

f med.® use

Yaac
LA A% =4

0 1 n @Boread

avtiract D
A AW A~ Y T

tor experim

nt-ons...Ghueco
CTOTT A= A

bnt s 1.0
) L OA

(
0

9 (N %A C

xtract
\..I\I._I U T

.3 0.370.5

1.0 8303

p
.3 0.5°2.0"

co0.39

3T.EIL.0

pntinan achi

he resultin

eved is sho

j conggnt r at

I on @gfg bl on

M-—i-n-Tabl e

ASS ang

510 Tabl

:'—'\_

Bi oNBss a_nd [ enti nan i n a bi or eact or ‘W th di fferent
Meghere MRt EreATRIBh A bRhaks BRI RhemesscHicval ig'éHbwn in Table 5.
(hours) (g/l) (g/1)2 A 88 3.97 0.17 B 240 3.62 0.23

Table 5. Biomass and lentinan in a bioreactor with different media

Medium Fermentation time' Biomass Lentinan
(hours) (g/1) (g/)?
A 88 3.97 0.17
B ‘ 240 3.62 0.23
¢ 211 348 0.10

-1 For maximum lentinan concentration

% Containing extracellular as well as extracted intracellular lentinan.

Apparently, there is little variation in the produced amount of biomass and lentinan
achieved by means of the different media. It was observed, however, that the

lag time of the fermentation process was considerable. This is unproductive time
“and it is usual practice to reduce the lag time by varying the amount of inoculation
material used.

B. Variation of amount of inoculation material used in bioreactor experiments.

The result of using different amounts of inoculation material is shown in Table 6:
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C 211 3.48 0.10 For maxi mum | enti nan concentration 2
Contai ning extracellular as well as extracted

intracellular lentinan. Apparently, there is little
variation in the produced amount of biomass and

| entinan 15 achi eved by neang0of the different nedia.

| t Taigks 6 oPradnstied of homweaseand kehtitantime Hiagadtommethodifférbet amounts of
fermentatio [ocess was consi derable. This is

unp P%‘E?f 'V’g{') and it is usual practice to reduce

n%ﬂnba@l df ingeulom \Ewrmémgtudm@lnnunt Bafmdssocul ht i onLentinan
[

terial sed. 40 B. ,vari.ation of an@ant of

2
ocul at?bn matdrial WY i n bi or eac®Bk expel i ment(@"

~ The resw{g of uding difi4ker ent anountsgof 1 notul at 1.007

n--n—Table 6. 120 . Table 6. Ptroduction
bi one®s and Ilentinab®in a i oreac?t% vvlth diffe?éﬁt

amWHr%né%murh'ileﬁHh@&ér@@nt@bﬁ“ al Amount of 1 nocul um
Ferpentation tinme Biomass Lentinan (9 ihours) (gil)

(gi §"0”23‘”’1§Xt';’l?4?@m9@'(?ﬁ weli@p extsacteginfraggiiutar feptingry
maxi num | enti nan concentrati on 2 Contai ns
extracellular as well as extracted intracell ul ar

| ehipg REgaentIeshis shpwdattbyrbanging thenampyi of inppulatiehgrifgial used

t Ngn AR EBIpBSitidNGIaHS RFheRafBR REdiGH, M%%ssnﬁ!é%%h@ct the rowth of
conposition of the fermentation medium possi b

omeH&ﬁd@das Zddatinap produghian. mﬁsh@%@%*éor&tratqdéhaﬁ Ih ﬁrposs'b!e
Pr eiggtddRine Mﬁtl\t’éﬁ‘iﬁﬁ ofle BBk “ﬁ%ﬁ%ak@ Ahskslto aDidSEbDITBe present
to upgrade the cultivation of L edodes from shake
f | expegmeptsawpieo cagied drut iTh orlidgerracton sk plBpienisnng reason for
WerRirieiid th8 radidls tdtn8 mbRtibrddlsf-ef €act or but there is no
reason for ‘restricting the process to the nentioned
size. The experinments show that by varying the anount

of Tﬁé‘%ﬁb’érﬁﬁér@ﬁ sﬁ@xﬁlecﬁétaﬂ)y vhiyingSthePAR8LR! & :h@c@étfoﬁcﬁqatenak it is
bot h the % time of process and the anount
e

| emssr%to aHeqr byl desy |39:Umﬁt‘@rth@>é§@$qsﬁe@ﬁdsth?u§mo% of lentinan
CaplGbdO Wrth&r eﬁ%nﬁ%{ssmugtgbé harfet biedor &Wﬁm@?fthe optimal

i nocul ation material. The experinments wth respec
thé‘“@@’rﬁé@@ﬁh"@@%ﬂatﬁmlrl ents in the growth nedi um

The experiments with respect {o the composition of nutrients in the growth medium
show that for the growth of |, edodes and the production of lentinan, the medium
may contain malt extract, yeast extract, peptone and glucose. The results show that
there may be a relation between medium composition and production of lentinan. By
increasing the concentration of glucose to 2%, the lag time is increased but not the
rate of growth. This increase of the lag time aiso occurred in the production of
lentinan, the production starting later at a high concentration of glucose, but the
~ amount of extracellular lentinan produced was increased.

Exampie 3: Immunological experiments
The result of immunological experiments with even amounis of intraceliular and

eéxtracellular material from the fermentation broth, used as described above, is

presented in Table 7.
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show that for the growh of L edodes and the
production of lentinan, the nedium 20 nay contain
malt extract, yeast extract, peptone and gl ucose. The -

‘results show that there may be a relation between

medi um conposi tion and producgion of lentinan. By
i ncreasing the concentration of glucose to 2% the | ag
r r owt

ti isS ingreasgd but not the t e, of h.. Thi .

- AR B SAERSRE ek vap dEralbl il iR Hhicor the' Rrmentation
pr iodtrcihy fiinatizh. 1t wetthéraaddddite 1pitedifclidtited whigr bindi¢hid atbaure was
at,_a . high _concentrat, Af.alucase, -hut th 25 anmount
ot 31 gt Se o TRE (o7 oS Feits, it i e SEbSauently
Exgitgpddearid thematuned olihe Elitratx pas irethutid b¥Hwilingularowl 10% of the
i munol ogi cal eri.ments w even, ampunt s of

POV AT R Bodted By ORT RIBES) Sfoppt 2 yplumes of
f estr@nit@bihanol bvragltdﬂidedl agplreai@}taﬁiémﬁ proéebt.altaverecipitate was removed
presented in T 7..21  After fernentation tFf
bi@?FEs‘é’a%Eg Mharabsglts  GhpRdle PEUSPEEEEL Y aislifa water and
f eﬂidfrﬁdsgl e@tsiea.n'frh%?;e@rtdml {w% fril lof roeet Nbgletylirt]ﬁ'nem dnivetniad dedmide and
to itre istille ter.and this mxture S o
o2 o015 AR s GOgES 954 ek e BT Wall @ kept at 4°C
m'hmtggalehom mebgu@qmgmal \aéasSbtﬁeitr)éaﬁjer eshmaved édn:ewgeh%tgm?fabsotute
the filtrate re oiJing to arou 0

t netnanl; Tinn B0 08 4 et il A Al v ARG g lite and the
t empx@Iratwiisestirdt OTRel preciktbiten®ss 8libscgbeily uemoeéd) anahedagell and
added to precipitate the product. The precipitate was

r efRAIeE s hed with absol ute et hanol ,
re-suspended in distilled water and honogeni sed.

Thereafter, 200 f 0.2 Mcetyltrjnmethyl a ni um

or e it Siyaterenes tbe NprawsagRn HiFm eaPial bisth JeRate Bivgass) went
th hﬂhoﬂ@ﬁ(l_lljﬁrs%m&@éte;ﬁ fitrtfrlt‘) @éﬂd&ﬂg{tﬂ@ﬂ@lu#ﬁ@ﬂiy b@‘iliné@név%ﬂisd TBus the only
our s. e precipi S ereafter renov an o

nodrR dhaProaBiar Rrpdict i Beico (il wasobANg GEPBALIRC for two
ol gsir&l acetic acid was added to the filtrate and the

m xture was stirred. The precipitate was subsequently
renoved, washed well and dried under vacuum 15 The

L i F@ﬂh a lfiétbfrﬁiﬁ%tﬁ:ng{ﬁﬂtﬁé irhh@n&ﬁihmﬁgtdhﬁr@c(ﬁaﬁ@ﬁdﬁ? tHeafoliéWing method

r ot ess _the biomass) went tho the sane s

{89 FERcIZh P Oos EREUD P ARG FSAGR db MorRLERE fampound

ONvliich $€ Pebh exPActéPREM! tHe dsrmRhRAULE bratth th 08tmDE.09 saline (i.p.) 2

througoh was bei ng kept at 121C for twp  hours. 20 .
days before the immunisation. Control animals recetved 1 mg casein. The animals
were immunised with BSA (0.5 mg)} in 0.25 "Freunds Complete Adjuvant” and blood
samples were obtained after 11 days for measurement of the antibody response.
The specific anti-BSA antibody concentration was determined against an absolute

standard of antibody BSA by means of "sandwich” ELISA.

Table 7a. Immune response (measured in anti-BSA Ig production) in rats treated

with lentinan
Sampie Anti-BSA Ig

‘ (ug/ml serum)
Control 8
Intracellular lentinan 19
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For a determ nation of the inmmunostinulating
characteristics, the follow ng nethod was used: 12
weeks ol d Sprague Daw ey rats received 1 ng of test
conpound which had been extracted fromthe
fernentation broth in 0.5 m @209 saline (i.p.) 2
d?ﬁstrdmeﬂmmraemthani mruni sat 26n. Control ani nmals received
rg—case-r—Fhe—antmral-s—25—were' | mmuni sed with BSA
(0.5 ng) in 0.25 "Freunds Conpl ete Adjuvant” and bl ood
Sﬁmﬂblegb\gﬁgmuﬁ@i‘édpﬂﬁﬁb ghéuretilindayiss3A1g prascticaiimtatefireated
the._a 0 e nse The specific anti-BSA anti body
COW&%%FL%&Q %ﬂ 9\‘)‘2%?%?%??% ned agai nst an absol ute
st andard of antibody BSA by neans of "sandwi ch" ELI SA
ured in anti-BSA Ig
tr etiRSAG th |l entinan Sanpl e
9 Intracellular
] i nan 24 Table 7b.
ok esponse (rreasur ed Pn anti-|BSA | g production)

|

|

i h—tentjaram—tcygr r ect ed nunbers)
Trie @h%r{ehﬁﬁ% -BSA g (pqilsm serym Control 9

leﬁhstrarrellhlantenmmm 1p Eksta@cel | uIHar | entinan 26 5 The
d - ed. The results of

the imunol ogi cal experinments shows that lentinan is a
Vere asthiiY Babls bb Rtlcbedin @fretl@. | Mune system The
extracel | ul ar product provides a higher 10 response
than intracellular lentinan. It is, therefore,

deshé aldufs bptr%pih’inmrﬁ%gtcaﬁe{p%ﬁﬁ‘ﬁﬂisaéﬁo% thataesmanfio fa Jei@ active
producti on of extracell uI ar_lentinan. Extraction

| n?tirﬁ'é%tpf O dhe | BRUR atvsieln. ¢ 5ot | gxraal Hiar dupdid Ft"%‘"‘%?srré higher

Persaphnel tandirfBediukal 18ntinkh. 15 is, tHENRNEN dediRble % ptiise the

to renove the extracel |l ul ar product fromthe
f efampaptatignprocess for the production of extraceliular lentinan. Extraction of

da'fdmeah) inrats
|-BSAIg (g/m

intracellular lentinan is costly with respect to time, personnel and chemicals. 1t is,
however, very simple to remove the extracellular product from the fermentation
broth as methods for the precipitation of a polysaccharide can be used, for example

by means of various types of alcohol.
- Example 4: Shake Flask Experiments

A medium composed of 15 g/l glucose, 3 g/l malt extract, 3 g/l yeast extract and 5 g/l
peptone was used for cultivating Lentinus edodes to obtain fungus growth and

lentinane production in 500-ml shake flasks containing 200 ml of medium. The flasks
were shaken at 28 degrees Centigrade for a given number of days and the
concentration of biomass and lentinan, respectively was measured. Typical resulls

are given in Table 7 given below.
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broth as nethods for the precipitation of a

pol ysaccharide can be used, for exanple 15 by neans
of various types of al cohol . Exanple 4: Shake Fl ask
Experi nments A medi um conposed of 15 g/t glucose, 3 g/l
malt extract, 3 g/l yeast extRact and 5 g/I 20
pepamag. amﬂmwﬁﬂﬁiﬁmenmaMBlvatlng Lentlnus edodes to

It f LAaHe  Aor At he..and |l o
obt

S00-m SHAREYF acks LontAIENI d000 M o “i““ ol ARG e
flasks wegs) shaken at 28 deggges Centi grade fo(dags)

gl van niinher nf davs ahrl t hn concentr.atli.on..nf hl ommacc
vV oTT 'lur'”b \JMJ\J \JI TOOCTIt g ournTt T ZIIM\J\J

and lenti naét3 respectively vvag nmeasur ed| Typi cal

rgsults as@ given 1 Table 7s5glven bel ow. 25 2322

Table 7. Shake FEl ask _EX_IJELLIIE“* s - Biomass Extracellular

Product Fernmentation time (g/l) (g/l) (days) 1.33 65
14 5.0 53 22 Extending the fernentation tinme led to
nore biomass but the concentration of 5 extracellular

pr BeRdingiitee Amestayan JmeiRdoin Mokt bigreassalil ther copppnisation of

t haltraceRdragmilen oRf nbh%hawo@%bnémén? |H@é§sed°m RafPlbe that
during the extended fernmentation tine al

Ex@fgseeation gf o?‘éa@f%“cbxﬁﬁ@ﬁmﬁerﬁ‘f'@e ﬂen“ﬂ@@t e%!fé‘rgl rfet §xtended
WefefnEmbfidrafindMiowed. @ 3-1itre and a 10-litre

bi oreactor with stirring equipnent. The reactor was
sterilized and filled with 2 and 6 litres of sterile
negkaifiple 5: BicreGEtoY Bk YerihGhtsOW Ng pH adj ustment to a

val ue of about 6, the reactor was inoculated with the
content of 7-8 days old shake flasks. Air was supplied

t o-rﬁél@xﬁe'?mre%&%&@scm &418n St 3.5itrd B AUH- mresa.breactor with stirring
per f or med good m xi ng of the reactor content The

t e?ﬁj’é‘i‘fﬁ@'ﬁr@‘avﬂ&gdi?’é‘ﬁﬁs sierilzgd gag fitedkwithed eng Pdires of ptefiiganedium,

exr@%ﬁém&?si:ﬁlm& Sy aajﬁﬁtﬁ'lenﬁ I'ig d %élﬁ@néfaébém 6, R MBStor was
days unless otherw se stated. Under these

Co'ﬁ@@t'@t@@\@”thtth% ceplgakpt Fat 98 ‘&‘f SB@@T@%S( O yvagesyytpligd fo the
CaRab@rddhd e %tl{gﬂl’l{) eqdBrm@RCpdriFme® B%%BB rn%qhé’ %f e reactor content.

i sol ated dried pol'ysaccharide can ng/ Typi cal
The temperature was kept at 28 degrees Centlgrade ln the experlments reported

here, the fermentation time was 7 days unless otherwise stated.
Under these conditions, the concentration of biomass {(dry weight) canbe upto 3 gfi
and- the concentration of isolated dried polysaccharide can be 200 mg/l. Typical

results are given in Table 2,

Table 8. Typical Resulis from Bioreactor Experiment

Biomass Extracellular Product Comments
) (mgh |
25 100 | Glucose-based medium
1.6 140 Sucrose-based medium
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results are given in Table 2. Table 8. Typical Results
from Bi oreactor Experinment Bi omass Extracel | ul ar
Product Comments (g/l) (mg/1) 2.5 100 G ucose-based
medium 1.6 140 Sucrose-based nedium 25 24 Patent
claims 1. A nethod for produci one or nore inmune
st&p¥ %t agents, said neth conprising the steps

%ﬂ i vating a fungus of the genus Lentinus in
a Iqu|d growt h medium wherein said cultivation

St 1 b dPP G SEMPLEIe TGOt A VG S e Ao o Spie) method
separ edrhiftgirightee 6iepgaf nmyceliumfromsaid |iquid growh

mediumto obtain a supernatant conprising said one or
nmore imune stimulating agents, and iii) subjecting

sai d guper nasanhg %Oﬂﬁ@u§bﬂgwesgér®sq_@mﬁus méalqumamh medium,
15 stinmulatin a ents to a fractionation st

resul ting WPEReSA GLAVFIRD Folis 'R A00UBURRATAL 2RI eRe or more

i mrune sti fmhaid dieh iR Y ageMa Vih itk [RUDGBeH Médiumel ght
of from about 100,000 g/ nol to about 1, 000, 000 g/ nol .

2. The nethod of claim1l, wherein the fungus bel ongs

to thg spesdmsatingitd RAgal rﬂﬁ:eﬁ&#ﬁd;@&; sad lidne grith eskdafim to obtain
claim11l, wherein the innmune stinul atln%gent

conpri ses %SUB"E‘J’W@%WFISH@ s3)d 0pe Off o RBEe simelptingypgents,
1, whereingtdhe i mmune stinulating agent consists of a

pol ysaccharide. 5. The nethod of claim 3, wherein the

pol ysaccharide is a honopol ymer. 30 6. The nethod of

clai m;3, waeyekiRg t kg @Jp%%%ﬁﬁ‘aédnﬁj&es%@nﬁésbsgﬁe or more immune

D-gl ucose residues linked in beta-(1,3

conf i gur at ipHiating agents to a fractionation step fesulting in the isolation from
said supernatant of immune stimulating agents having a molecular

weight of from about 100,000 g/mol to about 1,000,000 g/mol.

2. The method of claim 1, wherein the fungus belongs to the species Lentinus

edodes.

3. The method of claim 1, wherein the immune stimulating agent comprises a

polysaccharide.

4. The method of claim 1, wherein the immune stimulating agent consists of a

polysaccharide.
5. The method of claim 3, wherein the polysaccharide is a2 homopolymer.

6. The method of claim 3, wherein the polysaccharide comprises D-glucose

residues linked in beta-(1,3) configuration.

7. The method of claim 3, wherein the polysaccharide comprises a backbone of
beta-(1,3)-glucosy! units.
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7. The method of claim 3, wherein the polysaccharide

conpri ses a backbone of beta-(1,3)-glucosyl units. 35

25 8. The nethod of claim7, wherein the

pol ysacchari de conprises 2 glucose branches for every

5 beta-(1,3) glucosyl units in2 he backbone . 5 9. The

nmet hod of claim 3, wherein the“pol ysaccharide has a

nol ecul ar weight in the range of from 400,000 g/ nol

to @bdbe rhet@Od, FOQaigl m)lwhet@in fheepoipdduoarafe corapiaed, 2 glucose

cons: SREeBr PERRaRcad- 4 s TR RO BB m 1

wherein the i mmune stinul ati ng agent is capabl e of

sti ting i indivjdual eed o

st i%hﬁ?i"r@ﬂ*}ocp H@aﬁ% u\"f%‘?"&i‘i‘ fBF p&ﬂ a%ﬁha”%ﬁés grmolecular weight in
ant i betl rafge df fieeh PEY 00®RY /ol td 480at 1 00K DOG g/nitat ur al

killer cells, and macrophages. 15 12. The net hod

according to claim1, wherein the liquid growth nmedium

COMY. ITRESnetPOE oPIclalB € WhEpéia ahe liMenLag i Biffusating dgeheBomprises or
for growh o{ ni cr obi al organi sns selected fromthe

gr oup CBEWES ShIPME@Bf namlt extract, yeast extract,
peptone, gl ucose, sucrose, salts providing phosphat e,

magnesi um and pot assi um caorn 20 steep uor and
vi t alniTAS egieeH 85 cley dlivierefdhe 'fﬁmé'f*%rsélﬁ‘lu tig agent is capable of

ext r aglimuM@Rsh areindiviagalin m@@& Bnsuchadfithuttiv s OBE prdictid6f one or
met hod accaording to claim1, wherein the liquid

gr owm h
medi ufide AgPitkedes. ardd helspl seds w*q"wus'ﬁsyoﬁ%‘éﬁ‘# Kiler cells, and
SOUr Céhackphades. The met hod according to claim 1,
wherein the growh tenperature is in the range of
from23C to 32C. 15. The nmethod according to claim1,

whereirRe hhgnddungal dlrg@’fbeéléiHm \@r@elﬁ rtﬁ‘@tqu&@@rovﬁ@ medium comprises
thereof, are renoved fromthe liqu grow h nmedi um

prior 0p® o HaOies BPigel mr%*'eqtﬁé’eqllmiﬂ%f?é FewWiiuphMmigigbial organisms
agent seld§ed Fhen TR @%pof:orgls@th@ kS maheeddd (et Tuna@ peptone,

nmycelium and fractions thereof, are
glucose, sucrose, salts providing phosphate magnesium and potassium, corn-

steep liquor and vitamins such as thiamine, more preferably mall extract, yeast

extract, peptone, and glucose.

13. The method according to claim 1, wherein the liquid growth medium is agitated

and supplied with an oxygen source.

14. The method according to claim 1, wherein the growth temperature is in the
range of from 23°C to 32°C.

15. The method according to claim 1, wherein the fungal mycelium, and fractions
thereof, are removed from the liquid growth medium prior to the isolation of the

immune stimulating agent.

16. The method of claim 15, wherein the fungal mycelium, and fractions thereof, are

removed by filtration or centrifugation.
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renoved by filtration or centrifugation. 35 26 17.
The nmethod of claim 16, wherein the imune stinulating
agent is precipitated by alcohol precipitation. 5 18.
The nethod of claim 17, wherein the precipitated
I mmune stimulating agent is f%rther purified by
washi ng and/ or desalting. 19. fe nmethod of claim 17,
wherein the precipitated i nmune stinulating agent is
fur ﬂheﬂhenhléthcf)d efkidm VRehERG BBUMMAAe eialiaidagent is precipitated by
chroma ogr%) %q 10 20. The nethod according to claim
V\h"iﬁo PhPreriitaliPRei pi tat ed i rmune stinulating agent

|s further purified by size exclusion chronatography
or el_filtration. 21_ The nethod accor

%Frér iREAR ng'taF%éél I’VDP"&M ey Rf@%i?’é?&ecf %‘%W?ee StirB a“”g agent is
Stl Mulfgeh @uarRINdy Waehirtpal# dkesimd he 1iquid growth
mediumis al so produce intracellularly in said
fungal nycelium 22. The method of claim21, wherein

ext § gceel Métﬁba )6f E%ﬁﬁtﬁdwhé'iféﬁﬂﬁ‘lesdrb&y&a%d ﬁﬁnu:@eﬂ@ﬂ%ulbﬁag agent is
i mrunol ogi cal distinct fromintracellularly pro duced

[ m’runé”r”?(ﬁ P§'E’fiwya”t’ﬁ3ﬁ‘g"9a9d@ﬁ?” exehang chramgingraphy

stimul ati ng agent obtainable fromthe extracellul ar

part of the liquid_ growth nedium according to the . ,
met Red hermethed apcerding tezaia'WBmﬁ%@Ptth%ﬁre@@%ﬁﬁﬂ dnryne gmulating
| muney B hd igvl et B&zf@g%Ws:z@%(i@l[a%%hﬂo%a%g@éﬂﬁy?& gePrifatRn.

phyS|oIog|caIIy acceptable carrier.
pharmaceutical conposition conpr|3|ng the I mmune

sti pylakl NemhageRbordMgCRr Ghifd1 t nGLA tﬂ%%’k&r@&giu%rlytl%caéed immune

pharmaceutically accéptable carrier,

of tr EHIWEING GEeainisPlaAblA éam the) liaicgraydadnedivm iarpiso produced
| MUNGyLRARNAY i8 84id ol mg@élrurrpr ii) at risk of

contracting an | nmune conprom sed condition, or 35 27
iii) recovering fromsurgery or illness and at risk of

conbs atll MGHAR AMEMAL 21, wherein extracellularly located immune stimulating
agent is immunologically distinct from intraceliularly produced immune

stimulating agent.

23. An immune stimulating agent obtainable from the extraceliular part of the liquid

growth medium according to the method of claim 1.

24. A composition comprising the immune stimulating agent according to claim 23

and a physiclogically acceptable carrier.

25. A pharmaceutical composition comprising the immune stimulating agent

according to claim 23 and a pharmaceutically acceptable carrier.
26. A method of treatment of an individual

i) diagnosed with an immune compromised condition, or

i) at risk of contracting an immune compromised condition, or
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conprom sed condition, or iv) diagnosed with or at

ri sk of contracting acquired i nmunodeficiency 5

sysndronme v) said method conprising the steps of

adm nistering to said individual the conposition

according to claim23 in an an?tmt effective in

treating or prophylactically eating said i nmune

conprom sed condition. 10 27. The nethod according to

cl ai mi6, wrereiny frdve surgenner tloessr @l stedbked dntrading arsimmune
selectedfro isting of an infectious

di sease, B@P Eq?ﬁg{:colﬁgﬁt@g OZ haenophi | us neningitis,
pneurrm()occalagrrmudngmthl o, astrllsbprﬂoccmmaaﬁng requiregl thrsynodeficiency
staphylococcal nenlngltls meningitis due to other

or gani sns, SYRINE é’ﬂ) alitis, viral pneunonia,
pneurrm:occahldpmaumabraprimgwm’e eyt @fradatinidteripn &usadiraividual the
pneunoni a due to.other ecified.organi sms exgcept . .
Pactoria CHAGHRISHACOIUE B TByan LA ApELFFFgve in reating or
pneunoni a, prophlideiady tregtmgeaidfimatine domprdntised bepiitiont i s
unspeci fied, acute and subacute necrosis of the |iver,
chronic hepatitis, and abscess of liver. 20 28. The

met fmdhaeeanhst ﬁl@:otdln@’coai:lm vibleedie the W@Jriemmrpefjmised condition
conprom s itjion s an infectious. or. parasitic

i obadh sainefanay bF wald BRSMIkEH clonisiol R8st %a parasiic

sal nmorekehss, &herge,brh;msn menﬁ@nherpr@an@csman mehihgis$, rakptococcal
infecti on due to o’her speci fi.ed bact

O ost FSHSG) FARAGCECeR, | R NGHS  FEaElr: fpg, to other organisrms,

i nf eclehedihaf@ i Lirg, pn@ﬂﬁ@rﬂ”ét lp‘he@rﬂdccﬁﬁél rm@nmamlatl@ther bacterial
i nfecti ous di arrhea ger cul 05| s, listeriosjs,

past eRPENTEERs PIRYBINA TS Rt prRIiEr; argaﬁ'émsugéqegt bacterfa,

Meni NGRsHRAEH UMY, ERYaRIOaC UBssRt pA@dhia, influenza, unspecnfied
St aphy| ococcus septicaem a, pneunpcoccal septicaem a

sept i GHEiTEA faqp@t'%uréﬁpgaﬁ%%@utes%&wé%éaea'eéistoé thst . chronic

gram napaaki M Msgadd §MBer. actinonycotic infection, gas
gangrene, toxic shock syndrone, necrotizing faC||t|s

Fri edl ander's bacillus, Haenophilus influenzae, 30

psepglopo H@%odﬂc@@/&ﬂg\éol dMiRCld, YereiR e Bl @MRbinlskd condition

Creut zf el dt - Jacob i sease, subacute sclerosing
panendealnfeqtious gy opraylis \Visease tGapsedy by or seletted from cholera,

| eucoappRpRMAd 0RALBNsisUNSHRPEHE£ dodi qme%hrﬂéﬂsmfé%ﬁ&ﬁ?tdj@ to other
of central nervous Si;’l tem coxsackie vir

unspe@Pesidas Pretgriankloskigium glﬁlq;uymyﬁglcggsptgoen eritis, infectious coltis,

chori QuRA®ILhd S gastriReReAs | 'lﬁ@cthEa|dzeﬁ%§Ph@békh%SIS listeriosis,

chi ckenpox, Fbrpes zoster, Herpes sinplex, viral
pasteurellosis, mycobacterium, diphtheria, pertussis, memngococcus,
Streptococcus septicaemia, Staphylococcus septicaemia, pneumococcal
septicaemia, septicaemia due to anaerobes, septicaemia due to other gram-
negative organisms, actinomycotic infection, gas gangrene, toxic shock
syndrome, necrotizing faciitis, Friedlander's bacillus, Haemophilus influenzae,
pseudomonas, AIDS/HIV infections, acute poliomyelitis, Creutzfeldi-Jacob
disease, subacute sclerosing panencephalitis, progressive multifocai
leucoencephalopathy, unspecified slow virus infection of central nervous system,
coxsackie virus, unspecified viral meningitis, lymphocytic choriomeningitis,

unspecified viral encephalitis, chickenpox, Herpes zoster, Herpes simplex, viral
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hepatitis "A', viral hepatitis 'B, other specified

viral hepatitis, chronic hepatitis, abscess/acute

necrosis of liver, infectious nononucl eosi s,

cytomegal i ¢ inclusion disease, chlanydiae,

adenovirus, viral infecti on, é hilis, Candida,

g?;gte Igtg%tg Ss'{\'glvﬁ"%l;tgelé%gm c?tg?a{g egﬁlafjlvgr? Sﬁé%atms chronic hepatitis,
i nt estabsl@dss/faalntasuet:nosmof tamopﬂea‘somsmmonsaem adg®iregalic inclusion
Pneunoc st IS r ost

Haenopher % eBun b RS ORe MFRlp. Pandida, unspecied
Str epﬁ@;@@ﬂb&iosi’mnlﬂge@lﬂ%lg St a@bmbgmesal MR seYy| tstmngyiold:aszs
ence Ift1s a ue to aden neu

due t GUFRER PRSI MSyRERpASTIOSts (OGRS urIR OGRS b post
par ai rpfalwerszjadmmws HRSBLEAI0S a rﬁlélﬁnglﬁs ot RAsuMbdddsal memngat:s

fue. t STRPEERTE! 1o BRD B FAb e ors AL TR TGl L pECPONale Fneumona

Ps eud @iife n@ sderRNBUETRAREGM S dLie tde pRabilyl slyscyuaf \ms n,zm:moma due
pneunoni a due to Streptococcus, ﬁ eynonj a du

St aphy? oeRB(1ENZ4 n ¥irisy 5 RGO urfBnfPier \gru§9 Viral pneumonia,
Met hognagaesdticAd przuiloniam 2Beunbigs eidiiet he lmébs‘télidua}ineumomae
is a manmal .. 30. Pharmaceutical kit conprisin

conpoWFVrBﬂ“'%fduél 18] %ﬁeﬁéomﬂn%%|PPanf18fei?ndéﬂﬁc¥°d*aeg'a§$'§%s influenzae,

regi mynkRfbhibd Caieono V@tﬁégt@:@b&@ ifMREmbala H0S 8o aB@phyié®Tcus, and
for adm ni stration. . Method according to claim

26, WHEFE[IA APREMPRI vi dual is a human being. 32. The
i mmune stimulating agent of claim23, wherein the
i mune stinmulating agent is in the formof a

bet &2 MY NRALAGFOEbMDIc M Sg WiRE S At i & a@gal and

ot her nonosaccharides. 25 33. The imune stinul ating
agent of claim 23, wherein the i mune stinulating
agedi- %W%F%‘Faédﬂlc&m%'ﬁ@ﬁ?e spmpeiigueioclann2: & SOl’d form and a

1, 000.4998,HeBRe inStuctidf ith @UH@%e%tfbmHs@ta'nH Gnfed ?&tadﬁfmlstratlon

cI aim32,” wherein the immune stinulating 30 agent has
a nol ecul ar wei ght of from 400,000 to 1, 000, 000 g/ nol .

35. 31T fathdaBABrdttd t’E‘SlHIa%'Z%QWHQr%mth@fmcﬁdnﬁlams?ashurﬁmﬂ!i&hé‘

the 1'mmune stinulating agent i1s inmunologically
di stinct fromintracellularly-produced inmune

sti Bkl R AReMmuidhg?dgerttor dRR DITURERH HBU|ndhiiRY stimulating
agent of claim32, wherein the i nmune stinulating
agent is in the form of a beta-D-glucan comprising glucose monosaccharides

and other monosaccharides.

33. The immune stimulating agent of claim 23, wherein the immune stimulating
agent has a molecular weight of from 400,000 te 1,000,000 g/mol.

34. The immune stimulating agent of claim 32, wherein the immune stimulating

agent has a molecular weight of from 400,000 to 1,000,000 g/mol.

35. The immune stimulating agent of claim 23, wherein the immune stimulating
agent is immunolegically distinct from intracellularly-produced immune

stimulating agent.



agent is immunologically distinct from

intracel lul arly-produced i mune stinulating agent. 5

37. The imune stinulating agent of claim 33, wherein

the i mmune stinulating agent is inmunologically

distinct fromintracellularl y-%;)rﬂuced I mune

stinmul ating agent. 10 38. The ne stimul ati ng agent

of claim 37, wherein the imune stinmulating agent is

i n ¥dhahtdmmunk stinbeteg Dagdnti ol rcladandld, i whargingthacioseine stimulating
rmnosaccr]ﬂar.i des and

: . hari des.. 39. Th .
ot hoddgtt of ar iR ARRPLYn ATRRC (Pt eElpoidrogiay mmune

about stimolatinglagdnenper at ur e.

37. The immune stimulating agent of claim 33, wherein the immune stimulating
agent is immunologically distinct from intracellularly-produced immune

stimulating agent.

10 38. The immune stimulating agent of claim 37, wherein the immune stimulating
agent is in the form of a beta-D-glucan comprising glucose monosaccharides

and other monosaccharides.

39. The method of claim 1 wherein step (i) is carried out at about room

15 temperature.



