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directed to a nethod for producing an i mmune sti nul ant

in liquid culture. The inventjon is in one enbodi nent
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r'1ou cancer, and decreasing the
chol esterol level in the bl ood. (Herbs for Health,

o oyt i BB Bt APl i
199&asts. “ShitakeUkagus' (Lentinussedodpe)t kast b@m:sttnbmmmffqmtsawthch can
D OB ot a4y esh B 3 Al fesigpipticg, anivis,
C aptignourMetti. Gtudies @ﬁderttlnen dmetstbwmathéb itostimulates the immune
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ANS 0
%ance érl@/ %@%E%léjf &Tg%rs aﬁ@B‘eQﬁ%mPg tﬁg %Rﬁzgterol ﬂe'%@ in the
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edodtmtlatss tremumity anderpioags the Spodl\f,atmve Ivhsorie patiemde dp.2751-2755;

co 1b et , .

i ?ﬁgﬁggféﬁi&g;ﬂ glgld%s 1?ﬁ§,i trtts’sid ?gﬁa ﬂAe‘ch%: Qﬁg lft%‘?gx];?eutlc value of
the shiitake mushroom”, p.153-184, Int J Immunopharmacol, Vol.14, 1992; K.
Irinoda, “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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WO 03/020944 PCT/1B02/03557 2 "Solid-state" reactors
are routinely used for culturing fungi such as

wa esitdoods edodes. This is a technol ogy which i SPOEERD2/03557

for many purposes such as conposting, production of

bi ol ogi cal products such as engynes, soy sauce, acetic
aci o r ]
oSl RGctols e rodinbflusk TrRyRi e ARG stk o8 Tty ododes
maT hisxispa dethiedbdyy whicbnis bsed feremany cmrp@se@f smbeSt gomposting,
whj oft

2B o BB R e ARG 53 HRE Yepl feid Jand the
bomﬁEs, where nost of the lentinan is Iocallsed The
fruiting bodies are harvested, 10 either by hand or

mechani cally, and are subsequently dried and ground to _
a EowweerMti@hofdamirtae Lerdinus edodes gan her cultivated on a suitable solid
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2 P&ﬂgéj%f}{elré’ Ybf]ﬁ‘ne Igﬁ‘mfafw% Edcggset&OdTr‘?esfrm ﬁdles art? harvested,

rondl Ty ex ract Ion O I nan, are we
t heltlwklblylhadd pemechanidaily, and are\sabsewentlmneﬂaanda@rom@m a powder

con ICF%FB e 4%8 kS n"th& usfeg‘ﬁ'\ Pa‘?ﬁe?é r sleH f‘3r°'f rt?[er processnng such as

I'ng the process hi s resu
gr extrdetiomatientinant urn, in an anount of Ientl nan
produced which is not the sane for each batch carried
out. Also, extraction of lentinan fromthe fungal
rmﬁ' be ira¢thdds uberk faromdturing) duran guck2 Gsplendivys edatesishareesting and

0 :
. Btogiby PR e A B b Sl Bon A3, oo v
Ph knowmios thei skilied nersosluﬁheec@wtlou ftitner an b frone fouglto ten weeks with

(2 7 4 - .
degag@ slrbE?I tfeg f? J:cfhtréﬁlﬂé‘tﬁéj gMg‘éigblgﬁ% | o’ct)so ﬁmy%é?rﬁgaﬂ;)owth, and in
pr tmimon ao naantwntscnfmlnge@rqmulcem whicbfis nelrthe same dorigash batch carried
mu I [ t

t hg g%)? oefxtr% Etgog]e&e%? rac eﬁ?ﬁl @;é%h n@?{seﬂ?alr Edﬁrﬁé‘ c%nsummg and
st progkess integsivet is generally knovvn to grow nycel i um of

Basi di onycetes in submerged culture and 30 to obtain

active ingredients fromthe gromh nmedium see e.g.
Aolindi etetl. aj20099 Biot¢acbaploghyletters| @8n 573-577) teagribesdextracellular

L | . Po}- .
cefo bR L0 T REINE (PHBRLRR o . oce
Antettdrer iob ARpéied sMictabidlagy) . 3Ho\v@), desaibest mypelial growth and
refe%b@%ﬂﬁn@r' Br%ldeg’t%‘ﬁ By%ubﬁ'l%t'gaetd' eﬁ‘nd?é &X\tlé'r%ﬁgl édﬂ)l@rmushrooms.

There is no data available to indicate that any of these extracellutar 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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pol ysacchari des have different activities fromtheir

intracel lular counterparts. Itgis therefore an object

of dfsagse?rtﬁaP R ré&éﬂﬁl‘%‘ ' &ﬁstaﬁcr%rnﬂgé AavRO Yiffer t&ﬁgﬁieg Ofrom their

I on o I mune stinul ati

agm&'@gellmlarmhmtgw@ml eveI of activity than the

hitherto known intracellular counterparts. Sumrary of

the invention 10 The invention in a first aspect,

r eltaisetbetefora arevhjedt pbithec prasentainvention fouptryidenpevsl iroethods for

pr . . cl i , .
Eﬁo%ﬁ@l%ry ﬁﬁ%tt%g@a'{ ﬁ@%rteﬂgtgﬁulﬁe ?%eurggwétﬂcrﬁﬁ%gq&f‘e‘f of activity

Lethanrttue highrtdpdmownrinteacelluan apuntediams of steril e water

to which nutrient conpounds are added in

predet erm ned concentrations. The |iquid nmedium

suppomoaryfaftgelinwgntionh and stinul ates the production

of extracellul ar conpounds, 15 such as i nmmune

stinmulating agents, such as |entinan produced by

f uThalinvepiiar innfirsbdspeble rejatasito & erethadfor cyiingting@ fangal mycelium,

Lenti | e it

A4y SO 1 e B8 q USSR 4 S0t e genus
culentireisasedr @ ngntinust ¢dodenyiona iliguid mfh@umuvfgetbrilbi wates ¢ which
ma}‘nuplgn &wﬁ&ﬁmdgg 4{ Qcﬁc@dq d%%rr%rr@éﬁ%ﬁ? ntﬁa% hquid medium

aggr ega er en at e
nmy seppants fulmltgrmm em stmdathertrm nrngctmrsoft @xttanellular compounds,

gggggwg&%@m&ges@«@gwwbemgg Rl poBlcdd Y WS mycelium

( 3ofthe-genys Liertimub.csuch@s 2.9l Bentittis Bdede. ucopyr anosi de
branchings for every 5 R-1,3 linear |inkages. The
nol ecul ar wei ght may vary from 400,000 to 800, 000
( MByctunpald wcdlRimh iEdntendad anp Jengal Momgssaphhitlo @&M6RE . grown in
Th u 661 'be i

o7 SR IR, Rl LLBRANIME' LT BotBel A ve i ne
re;fmmt of snnglehle/ppae,dmnremraggfegatee ofr myeelieme xandapastly difterentiated
ag Siiu nsl,uch as e.g. imune stinulating agents, in '
the“tormof e.g. a polysaccharide, such as e.g. a
bet a- gl ucan, including lentinan isolatable from

Len htﬂ'}é %g@geedsher@mpl% éﬂ?‘f@ttﬁedéo%%ccf%r}ﬁ%o%lcgt&q be isolated from

polypep rot ei naci ou cchar
cotpotinug, edadeqafﬂﬂflebgyln.cfalne pematy sisictareyis a1 @-Dradysandaving 2 B-

as%%cblaéﬁg/rﬂogfaﬁctﬁjag@r@r& &{gr VQI?O?/ gfﬁ)gl Iﬂ‘:% fgpn Qc*rﬁé qﬁolecular
edosight may i yarg,from 400,000 to 800,000 (Merck Index 12‘h Edltlon 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, including KS-2 isolatable from Lentinus edodes, a lipid,
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WO 03/ 020944 PCT/1B02/ 03557 4 or a secondary
nmet abolite, which can be isolated and/or purified, and

woepviomal |y fractionated, fromthe extracel | ul apCT/1B02/03557

fraction of the fernentation broth of a bioreactor
follow ng cultivation of the basidi omycete fungal

My Geh I dAmuhdh-AWGSLD A, which ar?)bter|§8I§}édu5rﬁf/o%®'ﬁeﬁoQn@foptlonally

t he %IC]UI errrentatlonrrE|um|sa
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1 (ARG SR R oo SRR BRI ARt 1 or

obt aining a liquid fractl on essentially w't hout any
fu?ﬁ@'exﬂf@hfe“@ra&ﬁ@ﬁ%ﬂthé ;ﬁﬁ{n@' f&rmgﬁlﬁ idrf 8dium |s also termed the
essent | | um prese

t hstmmata@mﬂd th@efﬁ@ﬂtl@ntqﬁat be h@paxated dmremer afcngehrrmellum by e.g.
[ c fi
| LB HER o bl b b Gy hASEE aaalg b B
byh(wrd frection e$seatlallyewéhou1@my fungal emmebw@ pres¢rictheneinpfThe term
f
O .sgggfsalll%g‘ﬁthoﬁygny gg% q‘h\{}%ﬁﬁuﬁg rgtsérﬂgttrr]\glrelr?o%@l 4&R% that the
f qu'mlenteattqna@e‘ungal amyceliyen,t igclodion frastior@ahermﬁ thas been reduced at
St el @ é@&tﬁ&ﬁ%ﬂ élﬁ:ﬁ%%&@cetdo%ia d?ére&feé?tledsf“lsmféro&ample a

are surpri si nore potent un al “assocr at ed

agtaagtos of at, Ieasta@erwsh b%rngc‘ed bhelfaomrrqﬁat leasit08cel | ul ar
agents, or agents which are renoved froma liquid
fermentation broth along with the renoval of the

f uBgsitlesrpeiop i aasieartel isalate tandnprocensy dgfgabyxiradeflvlat agents such as

P £l S stoor L AEE 3Pt 50 phiy BURAER 8303kl mor
obpetentathies fungalrassbiatest tageotsl i-el ageniaubeingf eithiee furiggliindracellular
gr Q#r?smﬁ %g&ﬁ'i% %‘ftffﬂréib DombRdt fﬂﬁn ggihqlﬁcbﬁﬁentﬁroﬂ%‘&ﬂw I?:x@cmg with the

sal ating agent

st remdvat phineaiyagal rhyeslignrgndi fsaqﬂgn@ thaneofday Wiratiang presipitation, or
a PindheLe. i Munostimulating activity than the

correspondi ng extract obtainable fromthe nycelium of

. the fungus, although the nyceliumis known as the

pr |r?€r ! ggpgég&éﬂe m@erQroH r@l@‘ésqerém IH%LﬂlepﬁfrﬁdI&@PaJdoe}ﬁt obtainable

IS extract 1s obtaina
r efromahe ekiragadelar part of ghepliquid gfowdlmaditn @ecardieg rt@dheu method of

OnEreRlfiBS ARG shhusff Braglpitation with al cohol

an ac ase. According to the
i nvention there is also provided a conposition

Co'ﬂ‘?l’é' rﬂ@m{)%ﬁmd naagp 'HEQ' éLtlr P@getmnegbbaf 'ﬂ?g’la%eaé higher

descrl ove yS|oIog acce
cainmenostimylating r aalividy, tharetke jocorrpsparidingd extract obtainable from the

phﬁ{yﬁé\fc}ﬁ%f' ﬁ’l@l fuﬁ&fg?gﬁljﬁdgﬂr{he 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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t he

pharmaceuti cal conposition may in particular be used
for treatment .or prophylaxis i§ connection with an
[ n n Nng| ; :
t nE Dac SR B RaBR" R Ty R eestloal SoRokifon. may in
r eparicdat ben@sedefmmaément pumgpPhslexisr i ﬁ@'lfleothm@lth an immune
pr Ven In other preferred aspects of the
i ng%?ﬁ‘?f"éﬂﬁ&a nbtkjﬁga is provided wherein the fungus is
selected fromthe group of fungi consisting of
Augi cul |
o Hrgg#‘f b%!drngmg% tﬁé’bgn amm%inﬂrg%{/ 'gﬁ%fflﬁs Y &Rt g?}a!dgge% r?pfresent one
coexamge obdung ectordingdo|tee oteseut;qunt@matnecgthgopreferred aspects of
vepsi T L

{h§ |§\§4ng[)g |an'é§t58é sa%a\lz’iﬁgﬁ %ﬁg?eﬁ th@‘g@{ﬁngﬁlegéélég ¥rom the group of
er fwngcemslstlho rebtAusicaBiia qurics)a-fadae,r Goriptusoversicaloy Grifela drondosa,
Po I c
PoLEAfbiRa kb 8USeori) boAIRECSLBIARR Slerblifm, Tramotes
" | vepaicdlost Btestellg fuciforaisi dygadéusL blazein Gordyeprse Ismemls,oeanoderma
fr RJ%FdPﬂpﬁ-letrEﬁlWQﬂnac'e?% qﬁﬁ(ﬂu% bﬂllcﬁ}ﬁgrﬁ’leuFomssoét%\éRJsVSﬁd Polyperus

di ssol'vi'ng In ound

m ombbliadlis.or gani sm such as fungal rrycel ium or
fractions thereof, require for growmh, transferring
the solution to a bioreactor and inoculating 20 the
bi Detalledalesaiiption of the invertiar es of the nicrobi al
organi sm such as a fungal nycelium or fractions
thereof, to be cultivated. This is done under sterile
cohdi tthermeethad dofuttieh paseot diveotiors hqwidwetateneeltivation of Lentinus
or 0 S
chgﬁfl{“%lg& %r‘fr%cﬁcﬂ%l tg%r;é[)gﬁﬂvﬁéregnﬁ\egﬁ{&'n [ﬁnsam§ (%1 ]Lseolvmg in water the
rehattrienlt ccompcburtqial al-nycrabigt organismi sueh o fumgahmytmbural or fractions

| . il . .
BTl Yl ol B e, LI FEIGORio S cuan
" stm bioogactbrswith eellopr 'spoies dof sthat microbial| arganism osuchsas a fungal
t h?ré/c?lldn‘ﬂ LBrQra#ld?Hset @E)P ‘ffggﬁulmytgd rﬁ’ﬂ |g|d>6nﬁ uﬁdéfogt?rlle conditions

conversi on
mated with sonieol of mﬁnvgcpnraem imorgter forgiesr mamwr}vblal @rgamsr@rasswtable

gr ggérfﬁ.rcal %%ﬁSignHwiéeérl LE@\A{oﬂheﬁP nﬂié’l ﬂebtﬂﬁlcﬁ} r&El%Wt gbo |I(i]1UId -state”

conditions an reproducl
pr ediitabiaf migrobifl ergenigms isewsl, kmatfordhssklﬂmwh@s t he
various "liquid-state" processes fromone another is

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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"liquid-state” culture the nedgumw th the fungal WO
03487394 4 ﬁsQ i & PR Byrendy GIFAAOMY and t
aglbltgat g%l' t%gr_%é ucéélﬁgdgg)crgglrjrence of rgr%{j?egﬁt S _angnt 0 ensur.e
enexyoen ayriapdity o theisubineigey cetls.t\Waers inrebigleergerisms are grown in

Whg 'Bio'f‘éé&&?% gefl W@gﬂg@oﬁg%ﬁc—?q id Hmedg@mpérﬂf Ha%Vel of dissolved

oxygen nay supp Id medium and the

| eQxigenimayi beseanirelied kydknpam metpodse control | ed by known

met hods. 5 Provided in one preferred enbodinent is a

met hod for production of |entinan, characterised by
cuPravidedi ingomy ee¢fpied fanthedineant iin s nesloerk dori produetioguefd lentinan,
gr I ; I i . A
et ofRY DY ERIRANG LDRGRAE i Tehfinds! BUGibs in a liuid growth
or gediugeorspitstingaenenel morexypiedl tingrpdiasts resuiregdor growth of microbial
P OBREms U S el SRS iRl BRrat BERG, dikose; suerose, salt
angrovidingnbhesphelec agsesitinaanch otawsiue, ogT-sieemlliguon aed vitamins
med] SES Cc ,

anguéll'ig 'ubggtggﬁl o% MBR :bre%gafﬂ?, th m &otdrRES me%&ﬁ’Q&, yeast

mycel'lum growth and proddction or
| eaxtrashrpepfone and @huigose fap myseliunh groytio andth praddetian of lentinan.
Lenti nus edodes nyceliumfrom agar plates 15
containing malt extract, yeast extract, peptone and
gl Geovisecwationoef the gcbwth emadiumsentidsl edodesrmyaslivingrany ager plates
CUlL Ly Y t ;
PR A A% Pt 0 TR PR ! A5 R4f b e Lonins
f undedses Tare inially e qultivaterh ©nl agasdplalies hcompyisisigi the abaye nutrient
Lept i ; j t t trrdnt ) ;S ;
o TP FE SRR ok AR A uh G T e b it
aboweeliumifpm Lentitisrdogas dawgdsinerbatedat Xshivotit a Mpitle growth is
30 {8t orl R &Q’Je%y thist cARe Ho %bbt% ?%39§¥§ ab&it 4 days or from
tenperature in the range of from18 to C
pr ebeytalf] tp 3G dayss typienlly o daysner2up t 2@ Hiays,satch tempesature in the
te fa @b r;
25ERp o idhn e BPSER, Brierapl n B Re oF Mo, 22110 B0, such as 2
sutampesateCof Aboutc3di@pias e30mpleTRE’G, cwplerast 20°€. feregxample 26°C,

al 1420~ o tPoS 2
oL SR SR S RpATACREHSIARIY, e ffprare
ny oelyialan berfoom 4§40 3piCapesferably dom 23 taodR°6fsuchas agpehvddhiC.

medi um can be carried out by using Lentinus edodes
myceliumfroma fernentation broth in e.g. a shake

f | Aslannaltérnative denprdcylatign mith myaeliudrayo @ads plates, 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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myceliumis scraped off the plates and transferred

asepti cally to shake flasks containing sterile water

BhESt Brbdibind|of SEaPREE iR DA RIS KiBling it
s supporting the growth o ungal mycel i um :
typxrwme@tam h medi um cont ai ns gl ucose, peptone,

yeast extract and malt extract. The anount of

i nocul ation material which gives the WD 03/ 020944

PCThe BogkeOBBES cary béinghbated by shaking ton 640 %)dawadéeﬂecﬁbmfrom 7to

| eng iy
o T 0L 20 e SEN T 9 VL8 Rl 1 e or o 1
shikB2i§, praferablydn e arepf flome22taadl’E. su@masr att@mpgrame of about

d 6© o
aﬁ%qecr’ a”@t r%é(gﬁﬁ e%ﬁ"iﬂ stc\éo%% %Promfbfllséiﬁbf@leagg% such as 27°C, for

pr examrdblg8°ﬁ:nsu¢ieaar2@&C ofor fexamp223@°6. The, shakse Hlasks may also be

PR oo 4, 3ol OG5 s SHEE ity o

suda-1§sdayscThé tampscalirs @agEGo trhEomhtkte 81° élstpgefﬁf@ply from 23 to
al §9o @5“%& @{ sghf rom 8-25 days, nore preferably
ays

froml nore preferably from 10 12-18 days.

The tenperature nay al so be from18 to 37C, preferably

fr?Eé%%P oﬁﬁ% g??&y%eaﬁgﬁf&h%oﬁagﬁgfg ﬁ&e&&@rlnthm
e s can use I nocul orea

I ncamtthe a:%zt;or c;cmpnsea@t gierile aoptipn ©f ngtr@nbpcpmgounds and nutrient
SoLuid Wv@ for Nt rrﬁo%%t AP O oR B tfégﬁjfd{ﬁﬂgte ﬁ?\gﬁla}ngéelium, or
I N wat I Onycet e

MDRG- CultUre cultivation of basi
f ufrgetionﬁyrwemfuaqnclms Leintings fungal myiseliusafsuck as heatinus edodes.
Lenti nus fungal nycelium such as Lentinus edodes. The
bi oreactor fernentation period is typically in the
r ailbe bigfredaterfeaaeritationsperiod 3D typichhuinghe pangecafiginy 59 mours to 300

t hﬁoﬂr@” fe%blg frptg}éggnedr;éoéfrﬁ%n{ ) f?lglg's %@ho@gdar{dht e ieénperature is

terrpera constant I1n the ran
32 &eptposstantipl the irangenef 18rte320¢, dreferabhpinttbe 31&3 ofsfranh 28 4o 31°C,

2
5 5%&&?% Qttémﬁer?{urégp%ouggg"ﬁ fg&r 5%6@3;!{%)@(@% 7%“55!‘ Afor example
su2ﬁ°Ca1ss@9Cas R3C cfoarmypepBOZE°Criesch t8§n§%°|catfglr @xamyle 30°C. The

?l{JFé;@‘E}%E%quﬁ Sn 18 'i(%f*"'c,ag ergl'Sl %B $2E s Bs about

e reactor |tt an 1 nlet
foEBSQJppI ying air to the fernentation broth, and the
fernmentation 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 growth mediumto fromabout 3 to about 7, such as

a pH of fromabout 4.5 to aboug 6.5, for exanple a pH

of 0 r kH C Th
ot (7P o addBR R dfEjo IR, ko) S R hase The

edtma;@raiy@e@ﬁ engrawtheneding is rnrefiewblyatﬂu thstraner of fremnify to 32°C,

r ep%’fé?@tﬂf% fﬁ@tdﬂéé‘lﬁ fYorﬁ 2 t8%18(,5 dUBR e, ePgturterkﬁ about 23°C, for

mentati on, contro parti cul ar val ue in

-t hexar@m@é4&+ sglcm@s@ﬁ’@z@gﬂammwa@é@zﬁWZW tfer example 28°C,

usgu & dQ%“d 5 é}L n‘?’dﬂé tsa*f& errmeﬁ%gteﬂe agf%is% bSHER A to 37°C,

nperature o medi um
|spmf@atévﬁbwatn%ﬁ@sudn@%abﬁutfzii"&n 18 to 32C,
preferably in the area of from22 to 31C, such as a
tenperature of about 23C, for exanple 24C, such as

~ 258amples cer depibtaingtiromthe bipseariar, andoanaleasiorciomass, snetabolic

su 0 tdr I

oo Fie 1 cLBknXaRPLTED e R BRBHS IR, Bt e
aboperateg ®f ﬂsanlwp@@ct@ann iee dbﬂ@m@lefﬁ theofermpetation process. Typical
bi QQQ%EOFOL%HQI&‘S‘%%&‘B&J 9fe Ry m |0HEBiakB‘f3n‘1§ss resndu?l sugar
pro ucts an trient conpounds, e determ nati ons

V\/nr:@nceoﬁailcmwdsextrtanelIula_r_@g@pwmcgmtraﬂont Bechasoleatiranogonicantration
ang] the28sd18r @ntlhﬁﬁ@lnﬁﬁﬁﬁﬁm ﬂfn’u%rbd%gg eﬁgersa{ Qkﬁ@& in tPe art knows

yses routinely carried out are rmnatio
bi theamethodssior aruaiysmswglah car be eawlayad inthisgeapect.
extracel | ul ar agent concentration, such as |entinan
concentration in the case of Lentinus i ncl udi ng
L ekt thagesedbeldtyation pidrentinuss kiladesdextracelidardentineanaoay be removed
th f
- o 3ofhe R4 RS AT By R BB AR STRIGHSY o By oie? means
edwdje:b regytttin élaealsplallm and/nt pyriigatinnyofgsicrabia) pelysagahamnges. It is an

t hﬁné}dr@m é?%fh @Egﬂe‘égﬁtbbﬁvpﬁtﬁﬁ' fiat astl.licﬂnilsc‘f‘]Y.b{ic};he%ﬂw the growth

al co neans resu .
|smedtum)ns aneﬁcmmeguwltmumﬂeome@fodm @ndbisalgenerally carried out at

‘F&D@s'a‘#&%d rbbml témg&ghdrgpﬁ\ref@&te tfh @f(‘t?éctﬂ; c&rﬂﬁ‘ounds are not

sn I'nvention fhat ation romt
zodﬁ@rad@dnor sopeartedr axdnay offerybatthe ¢asehwien aRBgI lsarsh extractlon

g eR6AdRldn¥ f&aéxﬁ[h@t%gf 0 éﬁhﬂdé froh %@hg{:&ﬁm@érqm tHeOR I nr%gott)odles of

tenperature e extracted conpounds are
degeriined ededesonvert ed as may often be the case when
usi ng harsh extraction conditions for extracting

conmpounds fromthe nyceliumor fromthe fruiting
bodtiertinusf 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 strains 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).
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Bruxell es, Belgium represents one preferred strain
of Lentinus edodes. Further stgains of Lentinus

ed &?o@ar I ré\&?&ingggl}yper%%y B (g%sq_%ln ifd Jad’cgb%sSi‘r\@ltldé‘sS Lentinus

i can ture ['l'ection, P.
15asgeme|vmv@b si8s Lenfinus 20pyelutinsAp, Stesa(1 %&ntﬂ@épﬁ(hee%{mvelutma

ToE SRR BRI 9T P LRy R et Blotg ik Mot E6ifinus badius

M Rresor lrntingsreastares I=Ze|(18a$|)mLemimeﬂtuﬂ4ursvu§c ér)dﬁ’é‘ﬂef (1926);

V\éc%'ftggilcgi%éé @@%ﬁ&“ A y %anﬂgﬁéﬁﬁgﬁpmta (Berk.)

spBetikead Beﬁlm 1%&&)1 hestinugo gechleatus: | ifgekentiaus j ¢amsinnus  Pat,;

lb t
Spsgrmnﬁs Sﬁ@e&t a[%tvbgll@eqﬁt | Mﬁeﬁugu&h%t)u§ E(%V '%ev?( E. Horak
(101RTY); Leehmusﬂasmatnﬁ Hstle phentings hepatolyichmes)Berk: (1_&5&1 rmtlnellus

el P LR AR Shsphis SaABHR) (foa0 = Lantnets
chmgsswpe(tﬂrmwﬂaeek (12260 bent@ustle@d@&sg)su-ceifpﬁm ﬂ%ﬂﬂa Lentinus

fb‘e (?? ?Jﬁ’r) &?h‘ea\_‘%nﬁn@ @Uﬁru(&%@@ _ Bllo?.ZtF*r,nK%ZS), Lentinus
coc atu en t. Lent 1 nus

I NUS Cconcl nnus ;
denbyaszelendiae Sesk:. (182963 ) Leatingliuasursings dfen)i Kahines (1€26); Lentinus
St a Q7 S AREY- :
R SEEC b L R el 509 Lo
urQumﬂﬁ@tIC(39$ Berku&rférpomg(z6§3) Lentinusugurieatigepsn gl sensu Petersen,
(RN & AR AR el RS 75 L Lo
LeRathiu Cubem&ﬁi)sLermnu; sejor-caLars) Fr.;Llentipygsquarrulosus Mont.;

Sutéﬁt% §u4 ein | (é&%ﬁ_entlhﬁé‘ f'ﬂ'Ht%scens Brot.) Fr. (1825);
Vi p e

novaeze ‘Lenti nel T'us ur

( Fanc) ueuhm@r tt(beez@)lum LFernt L¢nj|9us p;@lamdnus lﬁﬁCBerek Cuplsﬁéi)?) (Ref.
(Berk Pegl er (1965);

Len &h@gﬁ%ﬁgewe@%gsﬁa&rﬁ? & Broone (1883); Lentinus

punct at i ceps cf sensu Petersen 15 Nicholl & Hughes -

( 1§9m9al 39 oblitAdlants 1887) = Lenti nus

zel andi cus Sacc & Cub (1887) Lenti nus sajor-caju

(Fr.) Fr.; Lentinus squarrulosus Mont.; Lentinus

st Prgyadadsin( Sﬁél\mi\bmd)m&lt of (th82ibyentibanisi arusmmune stimulating agent,

suffrut escens (1825); nd, Lentinus , .

CuBETSrR By, Bnrostoa-hackier i & pheatintedFaurEptid Spigned from the

( 186@yatioReff basﬁbhﬂbétbrflrﬁgﬂh giycklunt sacrea® s edtintb .noy@eliumh .according

20, Fyngal, myeahL WnLsetyr acel Lular i mmunosti nul ant s

Provided in another embodiment of the invention is the use of an extracellular 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.



Provi ded in one enbodi nent of the invention is an
i mune stinmulating agent, preferably a polysaccharide
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cul tivation of basidiomycete fungal nycelium such as
Lentinus mycelium accordi ng 2{pto the nethod 'of the
' n)ﬁ?@\édemn yg{ ?P(étﬁi ?&“Qﬁth&rthg fFR/é tigre Rt thgfusg}ﬁ an %xtracellular
use of an extracellular agent
as age'ntsuctaas iemtinanist mednarmfa@remjlaanémgemm_fommﬁﬂeg an immune
§6rﬁ§? ﬁflse%ncérﬂﬂl ﬁ#uglh lhcﬂvucjltﬂaqetq ﬁgedsiﬂ: QU&F 'trgytln%tnk.oﬂn immune
I nan mn Istered e.g. orally or
subcmpmemqisbgnd&@mt in ehdndividuali sud¢momsteated e.g. by an insufficient
ph e . ,
g %pﬁttolf'éhﬁt?#léé SF g%@&’eggecfgmfﬁgé ?%gﬁ?ﬁnog'nl \E}Y gr& g]s.ufﬁ_?ﬁgt amount
st pfmelaen Toqellef ot mdecprnmveprsymtlemoé helppe T-catigrinribe individual, or by

by af ifkul it Sfﬁ%ﬁﬂt eﬂhieblgewnm&vsé Qﬂedga/n @faauvmgehemqn 2, or a

of "hel'per T-cell's, — or by

[ ntiecr‘ee&ddi predigeiioh cms'ntemtecrnsemchrasllnmnleulklnﬂeamcbumrhauzln 2 in the
%ﬁ/ p944 PCT/ 1 BO2/ 03557 10 Provided in yet

anonc er enbodi nent of the invention is the use of an

extracel lular agent such as lentinan in the

rmangtﬁ‘ﬁé M{tgn%gﬂgiagpgg&ﬁ pfr&g.lc%r?’aés' Jk%d%rélmgfessuhcahll denote

From se dual need o
t r ead:hrambunts\and mnﬁwtiomwlpptmm rpedical expért iconsidens @a being below a

e Pk o TR o0E B gy staf WL oo e
pr atwoni mq/orogroanctmnswmfgecmeeaﬂv depenchion faftorsebyciy as age, general

?)ﬁ# il o) dltﬂ)ndgﬁé ﬁ%ﬁﬁ%y%rgtﬂgﬁgé Erel?j‘éte?rﬁrne-dr'ktw%'l #)lsvalue shall

e |n i vi dua anoun
[ mberdeéermlrresi ena@h iadividnalebasisi by ra medmal expert. | @uek indication of an

o Ry EABRR BAYEEN Bt R bR SR Ul oo
" | astifddiesi ergraamjlurctebre;asmg nlerchearanf <CDH (pekitive) oelts, @5 a gradually

us%g ?Ig ﬁ% Hur\ﬁﬁgrvcﬁ ﬁﬁé;\é%{ Eleumts¢$ 2 rﬁgltesvo measured over

pr o exper rs as

beltio, wchmsccwfys;eﬂeﬁkaemombs@r yearsval ue normal |y

associated with a healthy individual. The anpunt

and/ or production will generally depend on factors

s uﬂdd&isna@samglea of a*trmllmwmmosthnwamﬂimmd@anwtti& got limited to,

[ 588 R0 s BRREL LR chAEL o CAES vorsotr
me diycasylata olypefiitesi sudhcad |RSK taﬁd aPeP,, poimfmbdes associated with

deg’FJ @%ﬁ%ﬁgﬂfﬁ?ﬁgﬂﬁsg&] 23?&'?6{5%'8 r‘gg\ I-%rlljt rugaa&g%% "3d4Y8ishVisolatable

dettrbﬁasanit@ueﬁua‘mmldwrﬁ Ri#dreppo s thade}o Tables!, haveinebelow for a further
r of, T-hel

g:ﬁgyaﬁlﬁﬁ 5’883” rgﬁgq tﬂ% ﬁqﬁ%r%é\gu?owo é)lrn §F { he>abdVe extracellular

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 “proteoglucans”). The
preferred polysaccharides are homopolymers. The basic B-D-glucan is a repeating
structure with ité 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 extracellular imunostinul ants

wo nxé209s, but is not limted to, P-(1,3), (3-(RCB)JB02/03557

D- gl ucans, schi zophyllan, grifolan, coriolan and
Cori ol us versicolor glycosyl &ffed pol ypepti des such as

k:(?]rﬁaﬁi 175Pbne QQ& ﬁ@é hlqsc?ﬁ) t}ﬂggﬁmoﬁt:ﬁ% tHé héxt4B-1,3), from carbon 1 to

a- mannan suc atable fromLenti'n
ed@@régn 4a (i1 Abu@hfromg@rmrablte carhainf ¢BricklerTha be@t: |ka<mmlmmune‘
Re I | Vied a 1.3) D-
Fur T hage, b (8RR Corthl, S b, Blehiflan”Tnig s B1.9) D
coyean withrB-6¥.6) side Lbging. é‘iae rca@l@l lengthrvaries with the typical product
| NS L f OGS f
agent'gé%r uced%‘{?'&ﬁ i r%l[}% d|Hlamr$1yof' tdh(?aﬁq %vgﬂtg:lugger preferred
ar polyeaogharides are leé%d ®u kaé poI ysacchari des conpri sing
a P-D-glucan backbone (i.e. linear polyners of
| ucose with other nonosaccharides), or P-D-glucans
| i Red defemminatisinnefl theoinaunesimylatiog eherastarigtics epen gedracellular
ﬂ{t%ﬁﬂgééj%@qqeall namlfhe %@E&/ﬁ@ ﬁ'%ttﬂ)@l é’a?faﬁgr‘@é’e'(jdqfé weeks old
are onopol ymers e basi ¢ ucan 1S repeati ng
3589taguetfeavéewatﬁ regeiveD! gng ob dest regm@@umda vqhtsvhriwedqeen extracted
f h 02094
PTEy5T ool B o 8 8 O Rl Pde o fa L5 the
thénr@amlbaiwns Contrelhanimalet receige 11, BYg, casetsm Thgr fimals arg Immumsed
fa I t
%&\ Q@E]m@)e in @ %o&v%nme bl%tﬁ%&‘i\%ﬁ?%&blﬁgd sagmples are
pr @bﬂatﬂ@d atgr L‘eﬁ@ySnfgs rr@aw@g\entsofltbmntmﬁy repogse. o he specific anti-
(3BEA eﬁ)nbai EBrideAFatdntid dét%lrjr{'nﬂneﬁ)agéh loitite st-gﬂﬁard of antibody
chain len varies wt ca uct 5 havin
a ﬁﬁb‘\ebnlnmanﬁe@fghanq!mcm"hELlﬁé‘ng"e tml mwlt- af, theoimyomo- stlmulatmg
Q?t&wt?/ f‘fiﬁrgg lluf3F Sg@ EXELenRs! ¥aRE ?hé‘ﬁl‘\d@ﬁ’?mqra%le' 134RF70.
or a determnation o
| mmunosti nul ating characteristics of an extracel |l ul ar
aghs ditiengl fungal myeeliumgxtragelivlariagants @nd gsesthers hod can
be used: 12 weeks old 10 Sprague Daw ey rats receive
I ng of test conpound which have been extracted from
t hEuﬂMranﬂlabriabnpl’efenteld iembodimemits Gof Othes epkéseet (invemtipn Zrelate to

Sl 85 ade, PR BB koAl PRRedFEh Kimoer o

rrg)urlgn 3.8l ds-toanatthed Corredieingdsai agénts and nitloads. for using said
gB s are obtained after 11 days for neasurenent of

th

|body response. The specific anti 15 BSA
anti body concentration is det erm ned agai nst an

abiﬁg\ﬁl% 0 @?ﬂ§gar%tﬁ§?§§f 19 e)r/ grgggfeaf i%%er{{iﬁar}ﬁclgée Lentinus edodes,
I maanodeatriarulicitumg Aartdulariat yaunitulafiidagc e Cotiblas aedicolor, Grifola

ex}rgggoeslal, Ha?nrmllﬂ%ra]t \I/erl]u {p])els. Ss&qgo%ylllur}n Tc-:%rt%lmeunZ:f31 S%Irégoti?\%' 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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invention relate to PCT/IB02/03557

extracel lul ar agents, other than immunostinul ating

agents produced by a nunber ofp fungi, as well as to
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PCTomMBOReQ 3Beerotini sﬂer@ﬂ@m oHangtes getsigdterc ohigmellanfuciformis,
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t he ove unga | um Besi des extracel | ul ar
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ahe r paeRcEhFiIde O(Fr@ﬁ]s are
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1,3 glucose linkages

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

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

glucopyronan with 1-5 units of -




pol ysaccari de (3-D glucan chains. The polysaccharide
chains are true glucans, mainly 1,4; 1,2 and 1,3

w@biieosd | i nkages Lenti nus edodes KS-2 Pol ypept i PET/1B02/03557
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associ ated a-mannan Lentinus edodes |entinan
13-(1,3), (3-(1,6) D gI ucan Gegnoderma | uci dum rei shi
Therbasttstructure the e or 1 I CaQrer 3e:
glucans P- (1,3), R-(1,6) D glucd ﬁ@gh%h%f %é chdins
gl ucopyronan with 1-5 units of (3 WO 03/020944
PCT!/. ) [
5B BTGl apemSIndTIRESHIRRE and AR B Produced by
conplbeiseleoted fomgiduced by the selected fungi. 5 The
effects associated with the above extracel |l ul ar agents
produced by the fungi of the invention are e.qg.
an dhgefeds ebsaidted withthe aM\ergdtreceibrtar)aig_eMs produced by the fungi of
C. Cc . - . .
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ar asd/gr limpoxingandropry acenr bémadynamicst.e hbtueah hkilfeci ¢elj enhancing
eff t t Ve ' . :
o RS, BARB AR MU AR MR SR BB BRn gciviis, ant
ad HiVI cantivities, abdrienpeantidah gmpfdvingt sffedtsit itéreukingt, 1ipterleukin-2, and
I n [ . I [ ti
R e S e L AR e
i orqnnglnggradwﬂloatp'r@ectmgcﬂffectsi aofi- elbéread;tmty aamdlagﬁhtsehavmg the effect
actj ] . [|Rcraasi ng
an ot Beistsind Wi EBRRUE RS RerotBaBhinit berghers BRCE
bl ood. The above effects can be denonstrated

b egﬂb%%w%/ efl(fjfgzts""{Hnnn@(-:l 3 rh&%t#é@d%g%?@ﬂ ea?&éggﬁtfléﬂ%ﬁy&%}an beings

rea ar nmaceut I
of having beeadedated with aaharg'ao:eutuczatby &ffectiveramount fofl regaéxtracellular
myceli i ' t.
07 SRR RO b AR SEEAB 1o M RARIB, |
met hod of treatnment of an indivi dual

Method of treatment

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 composition 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 condition.

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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invention or the pharmaceutical conposition according
to the invention in an anount gffective in.treating

S aEQmFFHTHd‘ “ns%k”?e%r& %ﬁ%t%b%b%ﬂndnﬁ@uéﬁ WiSe 8P SYitIn®icBsrding to

amoun an anount ‘effective in
pr Hpﬂw!,ﬂm@ﬁnc%ﬂ the rheeaGentjcal OMPOsipm REcerEiRgrtering dgvention in an
Coamohhpéﬁgct‘\leﬁﬁ bBESMG #eclinhrfiure SRIMEF Rfid ibRRuERNt of
an 1 ndivi recovering fromsurgery or 1illness and
at risk of contracting an inmune conprom sed
CoRgithdrRiore %%@th%td?QFéamrqe’éfogrp%ﬂ/ doa @Ia’éggz‘,&is@/ﬁﬂ or Mt risk of
con‘pnsm the steps of administering to said
i negPRtragting @er@@nﬁmucht@ﬁ0|awOraynﬁr@meo is t REVidedentaionmethod
or { t
oG R o SR ATRERD s nAaR e Borhfositth acoording t
i mhtinventioneen be rharmacewtirali epmpositign pgEeHBENErthe dnvention in an
m%%qﬂpéﬁetcf.»ee% RBlinddr FRBptyetivd i btisl 868 8pRMoMet h or
res contracting acduired”i munodeficiency
syndrone is provided, said nethod conprising the
St 8RS ifunE Eom g%n%éd“goﬁo‘ﬂldﬁ%gy b8 4k ot 'ﬂ%  group consisting of
conposition ac din the 1 nvention or th
p hanrafestiauscdiseasond @gra’sit'@rﬂl%ﬁ?@ér baeecrtyus Iﬁteﬁlrmﬁ@n Pneymococcal
r] go‘é%;ﬁt@fz&%ﬁlt n¥Rinbflis Et‘éaﬁW&%C&EI meningitis, menlngltls due to

pro phylfactic treating sa d syndrone. 10 The
co@meomrg@nrsresarfmosplaﬁ\ltlmwada@ngénn@a@eanwrb@ﬁqcrﬁ@ kznewm?ma other
Cor&%bt%ﬁél"tﬁweﬁ&on@n hétinfsrid BHétdjbt?a@ra%cuf@d%élfﬁérﬁé except bacteria,

di sease, haeno us meni ngi tis, pneunpbcoccal
rrerbrmhop@ur@tmeeptoca:a@@@al URENECH; tANgUM&niap hifflaernse alunspecified
”e'?l'id?lg\'efa ﬁeprﬂﬁé"dﬂg hddifedd 4Butk QandObicuter siT®f the liver, chronic
encephaliti’s, V|ra pneunoni a, pneunococcal pneunoni a,
ot Ihepatits, ans-akscess of§&unoni a, pneuroni a due to other
speci fied organi sms except bacteri a,
bronchopneunoni a, organi sm unspecific pneunoni a,
i nfAudhermore. fhe ramune sampeimisecheenditioaiaay be an infectious or parasitic
ungpecid 'cﬁ@seda&mo‘? s@l@gtga URAE, U&l’\%lé?& Cééﬁﬁbﬁel@f sFuB@IIdsIsV Escherichia

chronic abscess [1ver.

Fu roohelntnstl@al infiegtiann pug & @é)’iﬂ!ir&mp'ﬁ@@ basteriat p&ﬁtrﬁ!mm sifficile, viral
an g'a@tfr&ﬁ'ﬁ#rﬁlg,s inféct |B?sre R8kitls! (éntéill'léeé?ﬁegé‘éi‘f‘é%ﬁfén@é’ »infctious diarrhea,

sel’ected from sal nonel 1 a, “shigell osi s,
Es durar¢osis "é*Gr'PS'Sl rnaéwr%laﬂm rnesbpeiRndne dishlbefiar pertussis,

SPGdrindedoftas! erétr%ﬁtfo%&ﬁg“ géb{{éhgﬂnfaf' CéthBnylddotls  septicaemia,

gastroenterltls ectious colitis enteritis and
gaPnewBaeaschk septicpemiac SEpRaediiaydun e, anaeiohasc septisagmia due to

ld: E’H%h eg‘? %eg%ﬁ?&ﬁér@érﬁérﬁ@%oﬁnorﬁ}’&%@"f\%&fohuﬁés 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,



10

15

20

25

30

- 25 meni ngococcus, Sstreptococcus septicaem a,
st aphyl ococcus septicaem a, pneunococcal septicaem a,

wa@eptzogeni a due to anaer obes, septicaem a due tBCT/IB02/03557

ot her gram negative organi sns, actinonycotic
infection, gas gangrene, toxicishock syndrone,
ne g I Fr nd ac
PCBIBIFIDT I ibeion™ LERNTndeR2 s isoplasmoss
mémerg;lunsss,, awtwomsnsonwms%ss stongwipidiasisdt infestion) parasitism,
di I
or S50 Gmads MRS, By EfRYARERRETREERNR yhiiome, haemophius
unsesingitis e Preloacedcalisneningitis.i siieriecachal creningitls, staphylococcal
ne y S r ed

Héﬂ“? tis, Sér‘%@h‘p%%( 3)91@"% Pél?l grﬁr% nf&nnﬁcb:éﬁgbltdgns%ﬁélﬁ@ma due to
VI mplraterywphﬁlal virus, pnwrnmpwto prrainfuenzasirys,, priegmpeia due to

ir |

ot ﬁﬁ\le??u%;‘éi f@gh Vi rfgiowé 'féu{no\éb La‘Jr|1r B¢ nlé"}pa n?"ﬁ%‘?ma due to
ablslelassllaaweemne'eeosxnsumanlaf due vier pseudosnasupneumonia due to

no |. . u , .

chl SeGHaES Gy e R, s GFeBIRERER: preumonia due to

adstaplhylecescusyiand bactafialqniesmonigy phi | i s, candi da,

unspeci fi ed histoplasnosis, aspergillosis,

cryptococcosi s, nycoses, strongyloidiasis, intestinal

paf bg individual may ke @l rnamoel ivcluding @diudn keingoneunocysti s

carinii, post polio syndrome, haenophilus neningitis,

pneunococcal neningitis, streptococcal neningitis,

st Aphpharowcenticabcompositigintacsordingde titainvention mawalaohe aised in the

du%ahﬁfa@@?@%é Fnléﬁﬁcam@ﬁ%P{?é%m@Hfofta‘ﬁ i d’oﬂ{ Ponlised condltlon of

syncyti al virus, pneunoni a arai ntluenza viru

pnewimdhiduatiineneed of eludietreatnneurtsThmnnraunqamwmmmd condltlon may be

pn I L€ I

pnatirar 1658 asRELTIBL, THREHERALR {14 bk broryEREL Srhdiorating or

dueuratirve.haem)phl | us influenzae, pneunonia due to

strept ococcus, pneunonia due to 10 staphyl ococcus,

and bacterial pneunonia. The individual nay be a

mafhelcompositiel agd dhéphamadseutical compositiensnacserding &d the invention
S rdi

usg}ég él&% ?&n@égﬁ r?gndl] 'é é)tgu&)han r&‘é?d“f: %ér@rﬁltsa%rﬁjoa tH%sage regime

t r watrostion with guiddlinesifoe do&mmtbhrms edmtnmr@tlom on of an

i ndi vidual in need of such treatnment. The i mune-

COBBAfE5F dnd RBMNGH BeBbolRfar RBMsOf L hOSe di scl osed
ab ; lactic, aneliorating
or curative. 20 The conposition and the . .

h@ nggtggc%ehﬁl% ﬁ%qutn?gtféh;ésg? 3 E%déqrr]\ { ggl?age% f!'orgr\{ ﬁw%t (Iax?rre]xcellular
cogrmah medilim dslidwingd @ SagtentRion ot e.d.Nsdntingd fumgaMinielium, or part

U BELUNES, 8l ISR AL M a0 ni stratfon

~ Isolation can occur by alcohol precipitation using 70% alcohol or 96% alcohol.
Suitable alcohols are C1 to C5 aliphatic alcohols, such as methanol, ethanol,
propanol, iso-propanol, n-butanol, iso-butanol, n-pentanol. The ratio between the
volume of extracellular growth medium and alcohol can vary from 5:1 to 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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following a fernentation of e.g. Lentinus fungal
nycelium or part thereof, img liquid growh nmedi um
| sol ati on can occur by al cohol precipitation using 70%
al cohol or 96% al cohol. 30 Suitable alcohols are Cl1

t ot @S alepi pstsaiblectospigindios) theuerecipiatadiiagtins of extragaliilar agents a
prﬁQ&Bﬂl of 's%?_ﬁ PAJAREN Ghel ué\n@%&{%kchdr@@sb% aé’l.?ﬂjectlng the alcohol
n- pent anol he Tatio e ween vol ume
exPreapdated| eitragellaragests swshansl PRlvsaediaridesm tQ/é’ﬂ? grr mafe steps
5 %elf—:-&e& fﬁJm ng wﬁshlng \°Mtﬁ » arf-adidict sdlutiok, a/vas%rr'é with a basic

and on the concentration

aI é@m!ﬂn Iwchmgel @rﬁ@ﬂﬁoﬁﬁapf\heﬂn@’é}%wﬁamwum any combination
03{H{2057 I [
obé arn ?‘?%é;w% éq?%%%ﬁ%zja?uéglswgc&w%ﬂéo gﬁ?@ﬁégﬁﬂs sultable
ageeidis selutippgere dﬂut@q! sgmaggérh\@wng iane! diifiegn about 1 to about 7,
DOEUWQ?H S8om QMOLF lit}*)ecﬂ)htn@ stungolélbﬁge‘%blutlons are diluted strong
preci pitated extrac agents suc
pobgseschaving a@bl eforasn @bevt Hin abaitdds sachsas et @f fremngbout 8 to
desBbit! 100 WERSUGR Y hbaiBasts] GhGIPbe Lsa for e Wallling step, as
Wi t basi c ution, 1on exchange chromatography,
anean) é0%fethanohwherhe.gi 9% gthang! kasybeep SEeh ar itenprecipitation.
t hereof. Desalting can be carried out using a suitable
colum or by dialysis; suitable acidic solutions are ‘
di fan @dcfmng@nghramawrmu aRd/ar el dfitratiop mateb duigferablyo used  after

ab a

Softintihg R ouady BlheecbRb IRTYSIS &R Mt e oan obtan
hatraetipna qgmp@ﬁmg rextreegiiolar agents havipata mplecylae weight #f fiqm about
Of 151086 gﬂh&% aggﬂit‘ﬁo @?Q#htnoﬂg téé(&"ﬂgl F‘Q%(Qﬁs ﬁé\qnd\@%lecular weight

bases can al so be use wa st ep,

70% omaaRaut WREP0ea/aol Bogbait N0 Gme b@@rﬁc@b@ﬁ a‘g@nts having a
Fno?l{ S RiigHt | o Frond Qﬂ? )rﬁg)gfﬁ@gﬁnﬁm&) &Qioaddby / Q&racellular

['tration are prefe sed art 15 d%
an ageits Wayhg A gnasgcuia avejighé ef fmm abeut Gg,POleglrﬁgl t@@«?nut 80 000 g/mol,

st @i&?aceﬁn{ﬂﬁr Qg"éhté)pé\ﬁ“ d'a nidiéteidr Wé?qhggﬂﬁéhsdbwt 80,00 ,00Q g/{nol to about

extrace agent aV| n ar wel
abag@ 00Q /meb @ytr@gellwaj m&q haging0a @pl@gtplar welght of from about

tﬂ)é‘@gd) Lg['/']ngf toaggwtsﬂﬁ)adﬁonglnﬂ)l ”E&t%%h‘l‘ltﬁ'ér r@%‘thavn% a molecular

roma / mol to~ about 40, 000
exwemt\éIOf froery al@&g!éri 9,098a/mgl tp abayt 2001089 %@pgrﬂxtré‘fe"ular agents

f rﬂ%.@% ho@@ulgp%egh%# frﬁfﬁ é@dl}ﬂtzo%ogogg?war &Pbbotﬁ 300,000 g/mol,

extra ul ar ents aving a %
f r exyagsdular wrmmavgrgmmote@ulabwauhw feopalguis00,000 glmol to about

ex%ggg% gghrgr %&E&l&lé?aﬁéé?ﬂs %fg@ %Uﬂn@% MYF# WeigtRT off 8 about

about’ to about Lga
ex#Pa.680 ig/mak thgb@uts5Qﬁ>aﬂﬂ0nglrra>l nettecaludar sgsnihhawingfa erlecular

abQudight 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/mol 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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agents 25 having a nol ecul ar wei ght of from about

200, 000 g/ nol to about 300, 0001/ nol, extracellul ar

ag ?ﬂ% Eurhffi‘,‘élt)&gcé}'l I ﬁﬁHllv@rsté/ﬁ%'agmelyoseékfr%%aFrgH\‘}e §Qoprg%)namous
to a 400 extracel ar ageéents

hawmgar@eﬁrﬁp@begaa pmﬁwharcﬁe fFaghian abusican he@cblsmecgbmwoteolytlc

t od@@g?’étloﬁo\%%%)ﬁ B(d{@haseekt M3G8d |dé|naBe %%Vé? hRshh rgg fr%ctlon by

nol ecu from about to about
6oue@wngwﬁlb|llpa8@>@rr%ﬁéera$@|tmdeaww 90*3\6.)9 giigag gan be removed by
no f 0. ! about
700 M P oy BF R oes R s tnd e

nmol ecul ar wei ght of from about 700,000 g/ nol to about

80 / :

el DRE T O B s MRl b AP AL S PogBeREES v e
g/ ﬁ@pmamgaamtqraeevtmp@ny agents having a nol ecul ar

wei ght of from about. 900,000 g/ nol to about 1,000, 000

g/ nol . 35 WD 03/020944 PCT/I1B02/ 03557 17 The

puingi wait toisolalem a8l exdracelangest it medify dhg matad described by
0 chRgRY &t &t 49?6 Otﬁé&%ﬁbﬁlﬁﬁ‘ and YR# @&%ﬁsoif 'ir‘fenpgtygaccﬂarlde with

pol'ysacchari raction I's can be achi eved

pr Bagsdantiimal @ghityaesrasially leatipan ﬁﬁ@r@tL@nh@@equdeti@ﬁrﬁ)sSmg (An

Ca@duBfé Hﬁl%@g\gf Cané s@&rtcho@obyﬁré 0ess. ”EEéorHYhé ho the present
i pase or esterase. Undesirab sacchari des”can

r e fygrtipnpiungsl hipraassiis iemayechfram M@tfg\g@hfllggtlon and the volume of

. ngeaﬂﬁstssred@a@a' BSRE207 th@% .b.lnglevoﬂrhs tﬂlué\}abkﬁra(ﬁgn 3R solvent is

ed fraction.of extracelltlar a%ents can
dethenradded teyheccencentrated digvid gintibprgcio at@@ezftthe@tqﬂyyt is gghieved.
NBoNBis iffoll d&egglr@?ﬁolé%u@ﬁ(tasalﬁﬁg%g& 2§th§%n5ubﬁgls%nﬁ%bf>é/nols as
Fr well g9 Mamwsmemmsfame preélattatems @rsqsnenqﬁﬂ Jshwashedivid alkali and
Wi VAP find especially lentinan
r%ﬁdig%?\'{éﬁggmgﬂ%%es % @ﬁ( lﬁé‘s?%mg edi bl e
rrushroon) Cancer research, 30, 2776 2781. According
t ot hSpidsesent i nvention, fungal bionmass is renoved
fromtf?e broth with filtration and the vol unme of 15
the filtrate reduced to 10-20% of the original volune
by TRY ffiSl g (;.Q?m l%szlﬂ.ls‘t’rg{étpre{%rrea BRTBoBFERES (%ﬂh% n\@entlon and should
concentr at UI until” precipitation product
i snelché @pastruedsyn @érips"m'h@]%tﬂ@e%tlo@oi@othﬁ %’Ub@d'@§nts and technical
metaROkisciBL A the %‘Qggl s and propanols, as well as
vari ous ketones. ﬁe precipitate is re- suspended and
washed with alkali and acids as well as the sol vent

beEhmpld 1'8hakl HadWexperiments

A medium composed of glucose, malt extract, 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 ml 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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0O Exanples The followi ng exanples illustrate

referred enbodi nents of the invention and should not
ae3/eomsit rued so as to limt the invention to theCT/IB02/03557
nmbodi nents and technical 25 results disclosed in the
xanpl es. Exanpl e 1 Shake fl asyg experinments A medi um

orm&g %dCBangéuH&Péﬁn%%B'r&r shitd ffskoex @rﬁﬁént?’“ ract and
pe | OUS

tone I n concentratio used for

4l t iMediumg LEnMattestradiodeXessextiadi =V| Rgpfouﬁgus Glucose

nowth and lentin procuctl in 5p0 m eshake [fl as
ont ai ni ng 20D @ﬂ medilu ?‘2% 1tent(/§);1 t hg %%)

arious1nedi a |s sB.8wn ir TabIOeS 2. T1e fla:ﬁks vvere 1.0

shakenr—for—16r—days degrees—Cepttgr WO 70
03/ 020944 PCT IBOZ?&SSS? 18 Table 2| Conm §S|t| ogn of
medi a f8r shake fl ask experl mOd s Medium 08Bl t exitract1.0
Yaast—ext-ract-Pept-one geose—{ 99— /0‘0 99—10-3
0/30.5%1.0 p 0.3 0.5]1.0 %0 0.8 0.5P.0 4 1.0 0
043 0.550 5 DP.3 003 0.5 2.0 0,30.3 m7 0 20
0.5-1.0 Al hedia are agiusted topf ting
productfson of fungg's" masq and %®ntinan i sOShown |in 4.0
Tgbl'e 37 ™ed|[ um Bi@nass (g/l)oLentl han (o 1) T 2.40
42 2 0915 13 1.1 14 2 0 52343

All media are adjusted to pH 6

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 too 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 reacfor was inoculated 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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bi omass anfd Ien?'l nan achieved is shown in Tabl e 5.

10 Table 5. Biomass and lentinan in a. bioreactor with

3.

T B A P A S
23

62 0.
Table 5. Biomass and lentinan in a bioreactor with different media
Medium Fermentation time' Biomass Lentinan
(hours) (g (a/)?
A 88 3.97 0.17
B 240 3.62 023
C 211 3.48 0.10

-T For maximum lentinan concentration

2 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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ngt er i a use Vari ation|of anmount of
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t i neCBitaimasstracatiiianaswel 8§ extramtadsiptréeplillpr legtingn 2 15
144 3.07 0.07 30 88 3.97 0.17 1 For maxi num | enti nan
concentration 2 Contains extracellular as well as

: exfT hapresént resulés shdwithat by emangirgnthe mniduat pf inseutation material used

%HH va?{%ﬁ@?ﬁ $°|f i f%@ﬁe&%lhﬁg %@n‘?‘%ﬁ%&ssﬁle to aff?ct rhe egrowth of

f eﬂ.a&tntmtedodesranﬂ lemtinart progugiios sWel leve aleafdnetrated Higat it is possible

9" 08Bl wBSIAAIER 51 WBRLENTy BB RSB SUNSLAD: T present

hat—
culekparmnem vaere Leaprilmd est i @ml 84tk erebttas losit ttbera is no reason for

bi r.ese iments were carried
ou?és‘%r?&'éaiqf Qr'&?eé% tgznae::}%%'ﬂt%ggée?%ére is no reason for
restricting the process to the nentioned si ze. The
ot 0 t
g 061 SPPlReir iebl Hat B ik dHe dfouf & Tholaiop gpaterial. it is
t hepoi;satgettomﬁeof bbﬁnether Iegetme ahdhe Ipeommawmﬂ the dreodnt rdnentinan
e rt t st [
f oPREEAE Pl ORGP Thurt . SalTHY' ot 9o S5ab B e optimal
rralamouaioflﬁ'dwlaﬁmpmatenahts vvlth respect to the
conposition of nutrients in the growth nedium

The experiments with respect to the composition of nutrients in the growth medium
show that for the growth of L 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 also 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.
Example 3: Inmunological experiments
The result of immunological experiments with even amounts of intracellular and

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

presented in Table 7.
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of he&t@qﬂ a@ én avtaelave @t |1ﬂarp pferc)meauwﬁ he rmrxgag aips subsequently
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i mmunol ogl cal experinments with even anbunts
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Af 8ed ephecht with oabsahdte biethanes \ﬂ%ré‘;u%@ﬁé@(étéu (ﬂ'ﬁfd'ﬁﬁtw‘@ter and
re f t

%meé J(%ﬁi Tﬂéf@%ﬂélﬁ 200N m1 Bf 99“}42%t){/|\tgtﬁgﬁl‘@‘ahgﬁ?ohﬂf%m \WSide and
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ho\‘grs‘rB [ l?rs K? lHI'@CIM%%& Wé@stﬁg% ﬂétj Bén%vte&lérﬁir @gsrﬁi&dwftm%bsolute
vol une o was reduced l'ing t
ar @thaaolmberbfwt !ﬁbof @QD% giaclak/aﬂ%ﬁ@CIdW@nadqﬁdstOHh%l filtrate and the
Co?r{l)ﬁgret Wad chf W%r@lgﬂi"tﬁe visOsURdeduar Lﬂ@?ﬁ%v&f was hed well and
absol ute et han was a to precipitate e pro uct.
Thrigd vrdasiveeduin.was renmoved and washed wi t h absol ut e
et hanol , re-suspended in distilled water and
honogeni sed. Thereafter, 200 M of 0.2 M _
ceﬂ'ilﬂtfifstrf\#fa’i?laftahfhmfeﬂﬁe@iﬁmﬁ (fermregndetivo lyoth oss &R biemass) went
g{ogjgh Y4ine QQ?E ﬂ'oﬁpv%dhaﬁ% 't'ﬂexﬁdiﬁrﬁe W%oﬁﬁ%%ﬁ\%grd‘ﬁ’ef hus the only

t at 4C 18 hour e precipit
t héte@at ¢ extracaliplae aradvat didsrns @ovintavghityes! brieg keptairi@1°C for two
Theg,s0 M of a. 20% gl acial acetic acid was added to
t he ?lltrate and the mxture was stirred. The
preci pitate was subsequently renoved, washed well and

driggf, %@é?’ﬁnﬁé??ﬁ‘ YMthelimmllifosi r'n[x%hng? bi\érﬁéﬂaﬁstﬁgt fhk fBIhfwmg method

fernentati on ernmentati on roth ess th bi OFTB.S
weM@s usedudh waeks sidSpsagsesDevisin rﬁ@d@@?'ﬁgd thegvefl {secompound

by \Wagdh| r?ala é?efﬁV\@&r‘éétedWHﬂﬁ J{eh%rrﬁ&ht&. rﬁsr%ﬂhm?s Q. 09 saline (i.p.) 2

extrace product di rou was bein
kegaysabefgg@lmeflmmqnwgtlomCQprgrol g(ymals recelved 1 mg caseln 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

Sample Anti-BSA Ig
(ng/mi serum)

Control 9

Intracellular lentinan 19
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have been corrected. The results of the inmmunol ogi cal

exXRer i ' is a very active

st ﬁﬁnﬁldgﬁg%%gﬁlg%awm%ﬁégé}%&?@] The extracel | ul ar

product provides a higher 10 response than

I ntrac | ar, ' A I i .
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of stimulator edfl theaimrhemd ispstam. BDtier exttacetulaf product provides a higher

intracel | . i i 3 A VAR es o, tiLpe. .

poreBifies el nERkIIA rtpdt Tl ¥, Mool “BE kb i SHfinise the

t o fereentation hoesssr e ethé upradugioo defc extfacetnlam éentinan.  Extraction of

fer
|

n%@él%ﬁérqgntinan is costly with respect to time, personnel and chemicals. It 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 results

are given in Table 7 given below.
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Experi nments Bi onass Extracel |l ul ar Product Fernentation
time (g/l) (g/l) (days) 1.33 65 14 5.0 53 22
Extending the fernentation tinme led to nore bi omass
buExtendingothe efletmerttatiom tine 1Bdetot mace bionass putoithectondentration of
no ng i ase

dogrSetallEr PR A8 hon 3FEECE eorbnliBH Sballl 1, pry pe that
thdegnatietmﬂeobf ther nwndlaxttl cbacammanmlré ouadinafix afring 3he extended
Bi 10 The experinents were
ca?érrﬁ%g agért' ﬁ%Q%ﬂ&g@ tre and a 10-litre bioreactor
with stirring equipnment. The reactor was sterilized
an ' ""'QQ es of sterile medium
regﬁéc |veIgY|°F%ﬁ%? oW r?g"{ tté\dj ustnment to a val ue of
about 6, the reactor was inoculated with the content
of I S |

TK ?8'? ng% g/e?cgggﬁ‘l {jro?J? hlﬁba ef?:ﬂl}{epgn@z ?SI%QIR g’greéetoi' uﬁlh stirring
goedwpmenh dhefedche wasatericed amd ke, wnth'l:hend 61ipes af sterle medium,
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unliresslatadheitwiteccattertted. 7- Berags oidwelsm(ecﬂasﬁstAlomsas supelied to the

conce ' Pj
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polThe dempenatuiee waarkeptal® dagrees Cenpgrade. In the experiments reported
here, the fermentation time was 7 days unless otherwise stated.

Under these conditions, the concentration of biomass (dry weight) can be up to 3 g/l
and- the concentration of isolated dried polysaccharide can be 200 mg/l. Typical

results are given in Table 2.

Table 8. Typical Results from Bioreactor Experiment

Biomass Extracellular Product Comments
(/) (mall)
2.5 100 . Glucose-based medium
1.6 140 Sucrose-based medium
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medi um 1.6 140 Sucrose-based nedium 25 WO 03/020944
PCT/ 1 B02/ 03557 24 Patent clags 1. A nethod for

Pr pdisnit Rfhige | mmune stinmul ating agent, said nethod
conprising the steps of 5 i) cultivating a fungus of
the genus Lentinus in a liquid gromh nmedium wherein

Sahd M’Hettt‘\c‘rﬂafo'r Aodueh 'éé.mnﬁhﬂttrm&wg%%m aGf etk @hprising

I mune “stinmulati ng agent I sol ati ng
the ekﬁﬁﬁwépfularly | ocat ed i nmune stlnulatlng agent
fromthe Iliquid growth nedium 2. The nethod of claim
1, wherein the fungus belongs to the species Lentinus ‘
edodds. 15uflivating anfupamsdobihecgenium Lentinite ined riguidegrowth medium,

i nmune st i g Q:Qij %tl&@%éuléeﬁw axtrRQAIMRARaMlLLdEon of the

4. The met hod of o wherel n the 1 nmune
stinul ati ngmager%m@taﬂggggentoanca 20 pol ysaccharide. 5.
The method of claim3, wherein the polysaccharide is a

honopol ymer . 6. The method of claim 3, wherein the
pol ysicchaselatingcthepexitesesiuizrlyl igease impeine edimilatiog | agerkflom the

in beta- (] O degigki on. 7. The nethod of claim 3,
wher ei n thg%poq}ysaccﬁgrl de conprises a backbone of

beta (1,3)-glucosyl units. 30 8. The method of claim
o a\mﬂ‘éeg h*étﬁ&&eofp&!al}‘r? qc WF\@Fé ﬁj% ﬂlﬁaﬁ‘s %%ﬁ)nas e]) ltﬁé’%ﬁe%iﬁsé Lentinus

or every 5 beta ucosyl “units in
back besieges.

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 a 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)-glucosyl units.

8. The method of claim 7, wherein the polysaccharide comprises 2 glucose
branches for every 5 beta-(1,3) glucosyl units in the backbone

9. The method of claim 3, wherein the polysaccharide has a molecular weight in
the range of from 400,000 g/mol to about 1,000,000 g/mol.
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PCT/ 1 B02/ 03557 25 10. The nethod of claim1, wherein

the inmmune stinulating agent cgnprises or consists of

| end ian h .

| mgeerehbd HRE el Bitifhdne, PHRLELY, RiFx copprises o
i n areonsistswf gotiban.n need of such stinulation, the
production of one or nore of antibodies, such as |1gG

IgA, and IgE, T helper cells, interleukins, such as

| L11. Thedmetho@, of i ahaiger 1,ewbereins thehimusunerstimulating agentus sapable of

ginlyl 5 lm%r‘alt’h% %?%divi[%]‘ér @ﬂ%%gﬁﬁ stu'];lIQ ﬂrﬁulat%? tﬁ'@&ﬁnﬁqcﬂfn of one or

medi unerecdaptikosies, oueh 2 I9Gogh, tangilg&l Tuhﬁ@ewel§ntr§erleuklns such

-requige ﬁ'r nd9 Lot F\téhfer&]l cLain gk |Fﬂr%§n§g§%hklmﬁ cells, and

mal t ex yeas extreic pept on

sucr GB@QFOMBS provi di ng phosphat e, magnesi um and
potassium corn-steep liquor and vitam ns such as

thiam ne, nore preferably malt extract, yeast extract,
pep2.oite, metiwd o6 agy Lifodaims1 3. toTAE, wbeteind td lianid gfowth medium
cl al g . .
o Pk U SRER R0 Uil by B o microi
The megdniginosucings ot eixtiaets yeast exttast, pepions, gluchee, sucrose, salts

300 AV EHR AR, hiaph B ARSI, cofPEér gl and vitamins

t he faunhads thigmaing, umpreancefereak\(t meltextragie ryeast, exirast, peptone and
renovgd. fpom the liquid growth nmediumprior to the

i sol at1on of the 25 immune stimulating agent. 16. The

met hod of claim 15, wherein the fungal nycelium and

fr r eg b tOF ; ;
centriPLaroa e any B B THER Worel] R Il Shoutn medium is
t he |ag1tated apd isnppliediwilh angexygen soyeeci pi t at ed by

" al cohol precipitation. 18. The nethod of claim 17,
~wherein the precipitated i nmune stinulating agent is

f ud4.hhe pethpd iokanypf dlaisis hdo Addwbereietbal garowig. te@perature is in the
range of from 23°C to 32°C.

15. The method of any of claims 1 to 10, 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.

17. The method of claim 16, wherein the immune stimulating agent is precipitated by

alcohol precipitation.

18. The method of claim 17, wherein the precipitated immune stimulating agent is

further purified by washing and/or desalting.
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chr omat ogr aphy. 20. The nethod of any of clains 18 and

19, wherein the precipitated iggrune 5 stinulating _
ag?@.tTHeSmEf%Ehfrclé?Mr‘Pf, WiHdrdRY tiid BrRcBitstel SinRfline stimulating agent is
chromat ography or gel ~ filtration. 21. The nethod of

any darther purified by washing apfkipaiexchange shtamategrephar | y

| ocated i nmune stinulating agent isolatable fromthe
liquid growth mediumis also produced 10 o _

i n20.aldel methad 9f ARy i deimgntfalandy18. i wharein othe Tprecipitated dmmune
of clai : ' a6 % el ARy

sti rrusﬁgﬂaﬁlég %%@Efé Fhsrﬁ?ém%dog# %glel ?/}cq%?)tgt i%nrlgt Tr gar?]hy or gel
i nt r ddteationl arly produced i nmune stinul ating agent. 15

23. An imrmune stinmul ati ng agent obtai nable fromthe
extracellular part of the liquid growth nedium =
acébridiengethed phanyeh ¢ljas df toZ9y wherei the extracelldglagy located immune
A co 97 o . . A ¢

accor g ag A5G NF (hTTARS o U685 produced
accepntsanedulady injsaid fupgal mychitiar naceuti cal conpositi on
conprising the inmune stinulating agent according to
claim 23 and a Phar maceutical ly acceptable carrier. 25
2622 Aheetredtbdopt claimatdferwhengin xtrageliuary Jasated dgawee stimulating
W Rt TRUGRMABIERIN? Cflstirc Nom! HractlishyTEBEtbed immune
conprising the stepS of’ admnistering to sai'd

i ndi \Aticndatingtagentconposi ti on according to claim23 or

t he pharnaceuti cal conposition according to claim 24

in an anount effective in treating said i mune o
c oRprATHInedNe: siimulatinghagezh optpinahlenisern dap extracelidamart ofothe liquid
an i ngbydt iufladcbriingdb tOMEMBE bf A9 SEIdiIREUNS 22.
conp:l‘%lr)nwshgrﬂé%gncﬁcﬁ)@n,gqééi d rretﬁod rg%/orrpra?ly ng tﬁe

steps of administering to said individual the

COBROS icB}n?IBsigfﬁ: eéérﬂ' fidin %ecihﬁ‘ﬁdﬂezgtig_%atﬁpeagent according to claim 23

phar maceutical osition according toclarm24 Tn
an arangr prysialegi¢ally aceentetdpediecti cal ly 35 treating
sai d i nmune conproni sed condition. WO 03/ 020944

PCT/ 1 BO2/ 03557
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 diagnosed with an immune compromised
condition, said method comprising the steps of administering to said individual
the composition according to claim 23 or the pharmaceutical composition
according to claim 24 in an amount effective in treating said immune

compromised condition.

27. A method of treatment of an individual at risk of contracting an immune
compromised condition, said method comprising the steps of administering to
said individual the composition according to claim 23 or the pharmaceutical
composition according to claim 24 in an amount effective in prophylactically

treating said immune compromised condition.
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34. Use of claim 33, wherein the individual.is a mammal including a human being.
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