2 4. AUG 2006 SPECI FI CATI ON Solidified Tissue |Immunoadjuvant Techni cal
Field The present invention relates to a nethod for producing a solidified
ti ssue immunoadjuvant. Said nmethod is useful as a nethod for $trgpdilgeni ng

- general inmmunoreactions, as well as useful for prevention of recurrence of
tunmor, inhibition of netastasis of tunor, and therapeutic treatnent of
tunor on the basis of antitunorgpkopefroiEasti ons. Background Art Various
ki nds of conventionally known i nmmunoadjuvants are avail abl e which enhance
i mrunor eacti ons agai nst anti gens when adm nistered to living individuals

together with antigens. . |l of _the i noadj uvants cause
inflammatory reactions 2%@B§§f$%ﬁFEeFWWﬂH5@'HB@P nt cells gathering in a
part affected with inflammatory reaction. In recent years, it has been

el uci dated that, anong inmmunoconpetent cells, those playing a chief role
i n t he TeehnierdrBeldt i ons are antigen-presenting cells, and the nost potent

cell s anpong em are, dendr.iti ells tdritic Cells,. Second edition

ed. by Lot zefl‘nﬁ/l“’f‘?se%&f‘“?ﬁg‘ﬁ%_éﬁagﬁ W2 mﬁi&i‘@e’?}f grodemiz S@é‘ﬁgﬁ? 8 2001) . It
has al sarheeRdfueyse eFhid BRkthddaire denfbilddCof SirbSgtheWeChne sl
phagocytize mcroparticle antigens, flow in peripheral blood, and when

| i popolEaEereactigas.(daspyll as usefpkion prefgméivpafreafrrenrdof dwinns ipkibitdetedf t o
dendri tj Is..in vitr the dendritic cells bec nat yre . dendritic
Qor's heafighi e ooy lshidne adn A Bl Ry HtuTer SR G DagR AR SERGE, | o

act i vataghundrédttisnpr ocess rel ease various kinds of cytokines, such as

gr anul ocyt e- macr ophage colony stinulating factor (GWCSF), interleukin
(IL) 12, and interferon-gamma (1 FNg). Mreover, GMCSF itself is essential
as a celly OQW§QIEaCtor of the dendritic cells. Therefore, the dendritic
cells “onc& activated becone possible to maintain the activated state for a

| ong peri od WhribusikindaRd cextvizhtionglly Rnswih Vin¥furRadjdvanbasieavatiabliewiidhocl i ne
mechani smof GWCSF. It is well-known that a direct admnistration of an
endot ofPharfe ipgepRtreattions against ephisannivher elminigeed do Hvinavirdyiderdy causes

c oVt HacbRuTPh M, TOGLEL 09 nd SLELLYE AL B 8 gl g oo
( hencefrardtiont @hdractida tedmasun Bopbiat @tllu gl theriakan WSeGt afettddwAcad] uvant s.
inflammatory reaction. In recent years, it has beén elucidated that, among
immunocompetent cells, those playing a chief role in the immunoreactions are
antigen-presenting cells, and the most potent cells among them are dendritic cells
(Dentdritic Cells, Second edition, ed. by Lotze, M.T. and Thomson, A.W., Academic
Press, San Diego, 2001). It has also been revealed that immature dendritic cells,
which can phagocytize microparticle antigens, flow in peripheral blood, and when
lipopolysaccharide (LPS) aé a main ingredient of endotoxins is added to dendritic cells
in vitro, the dendritic cells become mature dendritic cells having potent ability to
present antigens. The dendritic cells activated in this process release various kinds
of cytokines, such as granulocyte-macrophage colony stimulating factor (GM-CSF),
interleukin (IL) 12, and interferon-gamma (IFNg). Moreover, GM-CSF itself is
essential as a cell growth factor of the dendritic cells. Therefore, the dendritic cells
once activated become possible to maintain the activated state for a long period of time
and continue to survive on the basis of the autocline mechanism of GM-CSF.
It is well-known that a direct administration of an endotoxin or Escherichia
coli containing the same to a living body causes a severe shock symptom. Therefore,

relatively safe bacteria that do not have such action (for example, Mycobacterium bovis
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+ However, although these bacteria are relatively safe, they often induce

undesirable side effects when the bacteria or bacterial conponents, per

se, are used. For exanple, it is a widely known fact that BCG bacterium
cel I's cause ulcer on a skin to which they are injected. Wen theAeilll§ of
Corynebact eri um parvum (herei nafter abbreviated as "C parvun) are

| nj ect @ fhedRer@fthTRlars @Bty 4T hPIRY) SXARLH B hMudiih el M N9 at a
control of a tunor, the cells exhibit a potent anti-tunor action. However,
t he celHosveabs altbaugle tisgsk dantehinpartrebpinelasde) theg rofleyiadtdeoptiesirhblei S known
that i r%di ents in % p%/ridi e extract obtained fromthe C_ parvumcells
exhi bi Sl fegrTRem g bactarrondackiinl compenertst By shateuipdde §or axmeple,

react i oNng.a wiadly! Blcwn BREBRIEDOH HadtQRAR YRS metlhﬁers&”; SERNAShik gRdyner
anti-tunor reaction-inducing bacteria, such as the BCG bacterium

(Cant r etd injected., WBekhhecdllsNg. CotyHb6833c380)m farvinaghetebeiftarabbmpadtedrsts obj ect
inthe_fjield of,i mmnolegf‘?/ to digt\f/?gl op a tunpor i nmunoadj uvant whi ch

mai nt ai HsPHY uf) Wdﬁieca AR FIEHE- Pl PHBOE JRINEY TReEM Ry Staibdy. Among
‘the vagigiy ffa &91@1‘6@'3?hQﬂﬁlol‘,W:hKQ%ek%@?ﬂkﬂﬁ’@ﬂﬁ%nm%?laxti@n.f wever,

i mmunoadj uvants are safe enough to be usable 1n a tunor 1 munot herapy for a
pur pos éhofellshdsapase ispleen daprentphynatdbvashypeptropbnt i Ibs kawin tiedur r ence of

human .tumprs, and al.so are i ensj ye. For_exanpl e, keyhole |inpet
hemoci SHTRTERIHP aﬁgﬁ‘&g@&%}g@?‘g\gﬁ#gﬂjﬁg\?ﬁtpqr Kz "f’uﬁﬁ?‘hﬁgfﬁﬁmot her apy by
usi ng GHtitwh&adeIWwithbet catldeSthe @098 linddsilible Blachions, {ANGRE Res.

61:8513-8519, 2001). However, KLH has a problemthat the substance is
ext r emphynaxeronsis whsdreedirs thd tam e manen ot ethef pobi-keydroleactidn-imgletcing Met hods

O S A AL 7, B S TS e

still pushan MPE-tEXPENELUE th Y PEPYEnmiR6SEy B3 ASIMIF£Tuhbe! Udi ng the
pyridine extract fromC. parvumcells are soluble, and thus they have a

pr obl efrpvaradineynt which maigitdipgse adidvardi wtiypeand esandhbdicityl togrédingnt s i n
a cultyre filtrate of M tuberculosis exhibit only a weak adjuvant
activity ¥n a dissol ved state, whilst they pronote T-cell reactions by
bei ng boundAt@npaby shiiefNe dhesMPAH ATy RS MihkhoshAvakisonly@lted! .. J.
| mmunol . Methods, 235:1-9, 2000). Wen an adjuvant in a dissolved state is
i mobi [pXewoadjuzanisaye|safy enougljtobamsablgripisciumartismmdpetharapydors not
rapi dl i ff n LS ar .to allow to exhibit.a potent | uvant
Lot vi Pyfbiek 48 B ShEARRARInG Beftaia pareBtidhagie SoTRGH of Rluindd

tumors, and also are inexpensive. For example, keyhole limpet hemocianin (KLH)

has been used as an adjuvant in a tumor immunotherapy by using cultured dendritic
cells (Geiger, J.D., et al., Cancer Res., 61:8513-8519, 2001). However, KLLH has a
problem that the substance is extremely expensive because it is extracted from keyhole
limpets. Methods of directly administering cytokines such as GM-CSF, which activate
dendritic cells, as adjuvants are also available. However, eytokines are still much
more expensive. Moreover, these substances including the pyridine extract from C.
parvum cells are soluble, and thus they have a problem that they rapidly diffuse and
disappear in a body.

Ingredients in a culture filtrate of M. tuberculosis exhibit only a weak
adjuvant activity in a dissolved state, whilst they promote T-cell reactions by being
bound to polystyrene microparticles (Wilkinson, K.A ., et al., J. Immunol. Methods,
235:1-9, 2000). When an adjuvant in a dissolved state is immobilized on an insoluble
adjuvant carrier, the adjuvant does not rapidly diffuse and disappear to allow to

exhibit a potent_adjuvant activity. The polystyrene microparticles are phagocytized
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+ 2 4. AUG 2006 by antigen-presenting cells. However, since they are not
~deconposed in the cells, they wll becone undesirable plastic residua in a
body. As a nethod for solving this problem the above publi cat%’ ORURLe
refers to a method of binding the ingredients in the culture filtrate of
the bacteriumto mcroparticles consisting of a synthetic biodegradabl e

pol yne el ek , L. o L z ; tl,
P Ty CHRECEDER Al ng bl 5o sipdBBRl 10e ndchiochbRackiidne LA b
Bi ot eclwibbecpyme dddes@bBOplaifibbesiVenkabdpdasad, N., et al., Vaccine, 17,

1814-1819, 1999). However, it has been found that the described synthetic
pol ymer, pof'§ @Drethed dpRelwige dhiscraobleay, theakpveeriiicatian alsprefersderd upon

deco Jghd § I e iACtdtdd e’ t ' f the
MPQsichd PR b $ﬁglsgl tthtehggfecﬁ dgg%; B {;ggﬂe%@ﬁ L oPindRteihidiA 0

deconposition. : met IS a not desirable for a |living body.

D scl omirmpaftitibecdusistivig dfm dymthdiée biodkgradbbleybymemiVonddrogyer, HoiMadjt uvant
carrier_has been_desir which _d ot exhibit the undesirable actions as
ot | ofbaVat5ge 186 baif-Frpo 1251 BT e+ YA6T Bevidh 37 SBPoteds 161 e or m
In t hepsfrateg o0f JaBioteddQolbel;NRd 29%6@‘1@96;@11%&1%&%%, MPY 4158k cLine, i ep of

bi ndi ng an i mmunoadj uvant 1o a tissue or tunor cells containing conpl ex
and di \8i44819n999antigensy, iihie been Fawhidf thas thodeschibed efnthatid pelyppryi ng t he

resul t ole to anti -presenting .cells _to efficient|y sti ate the
unor - BRvBLe e dsoap ks DG Renan el 15 qiassit fuft GrEbiosis: pdsbn

i nvent LefigaANAHEL BFbNMAEH tULThE SREBF BliESedohp3Oitiéd. THEs ahe$amb4 iLned

probl enms, and as a result, they found that a superior adjuvant was

successptfi¢sirghlefdrdeldving bodwbi ni ng the foll owing ideas: (1) A tunor tissue
-~ solidified and nade into mcroparticles is admnistered in vivo with a
- cytokine such as GV CSF, antitunor inmunoreactions against tunor cells can
be ef Disd&ntck ¥f tnduRRdti6HCT/ JPOQ 00692, " Tunor Vacci ne"). Therefore,
GWCSF itself serves as an adjuvant, and thus the anmount of Gw CSF
produced frofm thefipldeod tpmos dnmurglagyl ds adiuvant saretbr s deen desinshehickant can

be served as an...ndex epresenting the activity of the origi,nal, adj.uvant.
(2) "o B R R T A AP e BBt A B b Ao S e
phagocwdréebr iahtbddeFANPASREmMDY TR1hE 9fite BE 8HCAb @h6E1d SvaiRBEE ¥hRKt UNDr
antigens produced thereby are presented on major histoconpatibility

conpl exopRHEys deader pf hipliw Aretmonnpadiuvant fogefispreegdnmongelderintainidgices to
acti Vatcgm(;:)i/egcoz}n%x.i%eljéelt}{g%p %Cnyitgggs, (aglt;lf')soﬁ@gfﬁ:gtiléé |t1|1er3eof, and supplying the
result as a whole to antigen-presenting cells to efficiently stimulate the tumor antigen
disposition by the cells.

The inventors of the present invention conducted various researches to solve
the aforementioned problems, and as a result, they found that a superior adjuvant was
successfully provided by combining the following ideas:

(1) A tumor tissue solidified and made into microparticles is administered in vivo with
a eytokine such as GM-CSF, antitumor immunoreactions against tumor cells can be
efficiently induced (PCT/JP00/00692, “Tumor Vaccine"). Therefore, GM-CSF itself
serves as an adjuvant, and thus the amount of GM-CSF produced from
antigen-presenting cells stimulated by an immunoadjuvant can be served as an index
representing the activity of the original adjuvant.

(2) In the process of antitumor immunoreactions, dead tumor cells are phagocytized
‘and decomposed by antigen-presenting cells, and the tumor antigens produced thereby
are presented on major histocompatibility complex (MHC) class I molecules on the

antigen-presenting cell surfaces to activate cytotoxic T lymphocytes (CTL) which kill
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' 2 4 AUG 2006 tunor cells (Dhodapkar K.M, et al., J. Exp. Med.,
195:125-133, 2002). Therefore, it is considered that if a substance having
an adjuvant activity is stuck by a fixation treatnment to a tuno L ﬁwgﬁ in
which tunor cells are killed, the substance having an adjuvant é W§
and the dead tunor cells will be sinmultaneously carried in the

ant i gepaRbr e (DMHAGFkASKN., ehel. {ogha@gpmeﬁlﬁgaﬂfés o4y dop2j.his process, when
a fixed and solidified biological tissue is used, which nay not necessarily

be a tunor Therafere, & isobudileredifbst ém@%éancnglammgyaraadﬂeaknmhtmm

activit ocytize ally with t e |oIo ti.S o whi ch

t he suﬁg"fcg}gp ?g é%/ & ag[&ﬁ?ip{%gF h@ﬁ‘ie ma 5‘%‘“8‘9??6?}% *Hiefkflgﬁ‘f' ﬁ%ol ubl e
adj uvartib&adcdRESANE S n A By dn® 0B Fity LAItRE a@éd vun'é&ﬂ Bl 341 bePAUPGYERLTF
cells. In addition, the solidified biological tissue itself, which is used

as a ecarnigdein theyrdmgpatte@pr&ncg @lllg;bwéd ghﬁgodyéosseatfson arld thirepretesse t he

lid prod d t F |
or oss- Rt and neliitied Ricko i dhsREnaverd sick ma¥ it pethefy Pabuna
bi opol yambs tisses, ansnbIPkhbsA8tke HdV8ns @nl(;}aa! %@& S QAR AetfvidakipRRg&fytized

bi ol ogi cal tissues is performed by this reaction. Since the invention of
t he Saliktegrally withfthe bigegicelngjasuettp §Vh1¢lbthﬁa$‘4h-‘rtﬂl¥$ac-'é kueelnd/b}wpf@ee ithave

been f 3 Q&L!ersné Lc}i%cﬁfgg1rfsopubqg_%:[i§.‘1v€?£eze§i)e omes ab %18? etlif“ n?l ul ar legused for

fixatio den nerve

i n t he phegédytoti &eIIIIQUQIh hBEitivRS thddsylidiRéd mﬁ;gﬁdax edsslentar, wmuhﬁrs 1fed as
physically renmoved, the residual fixed tissue remaining in the dental pulp

i t sel f 2 Ga&GeR s degraded and dispopessin theciells crnd theapfiaranihe solidspmodeetris wi t h

passag%u%ﬁ %Lﬂﬁasémg L safhindings suggest that a formalin-fixed biologica
tissue Cautes no Ien1concern|ng safety. Therefore, if a formalin-fixed

ti Ssue($)SFdi‘wlnﬁﬁau%e§@|chdslsfli1ﬂﬂn@ké)ic@@h%ltwéérﬁﬁﬂdﬁolyﬂehﬁ atndsmd&ewnklhri@e
hlghly safe whi ch can be adninistered to a human. (4) is well known
t hat, - PALRA Rigpalymets ane inspbubibipeds Jehej spealipd Sormalin fi%fri@hf’f biolpgiogl dual are

- used, %ﬂﬁﬁ&eﬂs'p%r%ﬂ. fb& ik %@Hléﬁ?m ﬁ%é %ﬁ’é ’nﬁ 'q#&( ?Pth%%élﬂ%”%%&c“ on

agai nst the ti'ssues o eren exa

| ynphogpyliesyélism focth a1 wieaitivianeti vaddu:aah hare bﬂkﬂ(ﬁdquaﬂﬂ)ﬁﬁ@éﬁ Ivrgehedayt e
prollferatlon is induced). A fixed tissue derived froma different

i ndi vi ATeItmsRY, fFEalm ip iegrisely veedifor fixatiomel dandnk pulget | Thistreajment e

Ui ssue e, oY e PiYa Q s}é%ﬁt% € tind ARAGHLAL thd HYRORML WY B fixed BLARET -

ti ssue froman ani nal er than a hunman, uc as a porcine tissue, |nduces
a pot emplp mnlmsrea]lyeémomed/,\hha résithﬁﬂﬁ'imﬂttﬂdué ﬁelﬂaﬂﬁkﬂm thackatd pudp tselft i s

expect ? even a fixed porcine tissue may have a sufficient adjuvant
acti vi ?*f?s oo eiieghem the hgrdAndividial,y apd wyl é}fﬁﬁ?eam%b@aﬁ%moétmmr hegtient is

fixed @ﬂﬂﬁb%e&gﬁést%a@q]fbﬁ\iﬁﬂgn-fmed biological tissue causes no problem concerning

safety. Therefore, if a formalin-fixed tissue is used as a solidified biological tissue,
the tissue will be highly safe which can be administered to 2 human.
(4) It is well known that, in a human, when live cells derived from a different
individual are used, the cells exhibit an adjuvant activity due to an immunorejection
against the tissues of the different individual (for example, when lymphocytes from
different individual are mixed, a potent lymphoeyte proliferation is induced). A fixed
tissue derived from a different individual may possibly maintain an immunoadjuvant
activity, and the tissue may presumably be usable as a general immunoadjuvant.
Further, a tissue from an animal other than a human, suech as a porcine tissue, induces
~a potent immunorejection when transplanted to a human. Accordingly, it is expected
that even a fixed porcine tissue may have a sufficient adjuvant activity. In human,

when an extracted tumor tissue from a tumor patient is fixed and used as an adjuvant
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+ 4 2.4 AUG 2006 carrier, all kinds of tunor antigens contained in the
tissue are considered to be taken up into antigen-presenting cells together
with the stuck substance having an adjuvant activity. (5) Furthersm %
when a resected tunor tissue of a tunor patient is autol ogously
adm nistered to said tunor patient, substances contained in the tissue,

-other thater LitWRLqARtLaRn nﬁg £s L-amsfn%atihm BEsSPNR @2s1ddPRErd 2 @R Ml

- tissue of the patient, an erefore, they are not recognized as antigens.
I n t hi sppnocesigenviresewtingptdllii tbpetier médeticedutlumbistinetiwingamddjureat er ed
wi th an i mrunoadjuvant, as an integrated form they can efficiently
sti mul 3F8V4%eci fic i munoreactions only to tunor antigens inherent to the

S Lunor pateGRbernie, WR¥n §%¥&té¥ﬁuﬁn%§§%%ﬁ%&hﬁh&%@i@ﬁt Esumuog@%gyne- (6)

For nmeasurenent of an adjuvant activity in a an anoun Gwvt CSF
pr oduc edmiyistired to saiddsmoe patileht subhslandesngndeindd it tice tietues otleruhaen as an
i ndex to carre}( out th urenment, and the neasurenent is performable in

nmea [ G ,
“an i n WPPHARUBES AEhIhersRTethe st 45 iRoanin 2 RoERt] BiFuerl thebaRandetnd

| MTUNORKUFRB! tHeQHRE hSt Aognizbd Qaggﬁﬂ%ené’.\h Th&hik dkdls| &ﬁ%@%n&ﬁie@f epar ed
froma solidified material selected from the group consisting of a tissue,

a cel | remotedttheior tisenp raimigbregdnwdhiamdin i noladflivagt.aas druimegrasaddfofmom

whi ch fragnent,..a sol ubl e .ingredjent is removed by washing wi.ith an organic
sol venfﬁﬁ%‘?fﬁﬁ’ﬁ%@?’é’?‘}lagﬁ?@ EERBROE AP IR i PSR R Fved 11 om a

M CT 00k (IR RRd thel tIHRRIPLkEREH do@ B2} Jerfve 3 ERIperict ANARRIR RS REELine.t NE
present invention provides a nethod for producing an inmunoadjuvant, which

conpr i $&F artreedspirémanhnef ot efisvalt adtwitywashhugaa, 4 agiwent of GM-EBFi s pr epar ed

froma solidifi terial selected from,the rou onsi sti.ng of- a ti ssue
L eRficgp by Bodi e e i Rk RAHHAS goflf 2 el Aot P i basdy | et
an or gaat theSMkyRIHemRAH/ MHd HRtm ¥WRLSEM bR {s§RPHemAb RO i vikAG§dtiglhe and
(b) inmmobilizing a soluble ingredient derived froma mcroorganismto the

f ragmefAystembt ai ned in the step (a). According to a preferred enbodi nent of
t he afor errentr'bgned inventi,on ti ssue and/or a tunor. cell is used
|.

25 the_human T St b S arion oy PR Rse 4 FREPRRRG Yen CePiins 8r
for mal iffrghienOwBelelin 6410 oGRS PeddrBd BVt dishli@ithedBh Skl s88tRE 1AM f r OM
the group consisting of a tissue and a cell of an aninmal including a human
and an the group consisting of a tissue, a cell, and their components of an animal including a
human, and from which fragment a soluble ingredient is removed by washing with an
organic solvent and/or hot water, and wherein a soluble ingredient derived from a
microorganism is immobilized to said fragment.
From another aspect, the present invention provides a methed for producing
an immunoadjuvant, which comprises the following steps of:
(a) washing a fragment, which is prepared from a solidified material selected from the
group consisting of a tissue and a cell of an animal including a human and an
ingredient thereof, with an organic solvent and/or hot water to remove a soluble
ingredient, and
(b) immobilizing a soluble ingredient derived from a microorganism to the fragment
obtained in the step (a).
According to a preferred embodiment of the aforementioned invention, a tumor
tissue and/or a tumor cell is used as the human tissue or cell, and a formalin-fixed
tissue and/or a formalin-fixed cell can be used as the solidified material selected from

the group consisting of a tissue and a cell of an animal including a human and an

ingredient thereof. Further, a bacterium can be used as the microorganism, and as
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+ ingredient thereof. Further, a bacteriumcan be used as the m croorgani sm
~and as 5 2 4 AUG 2006 the sol uble ingredients derived froma

m croorgani sm an al cohol extract, an acetone extract, a pyrld ﬁéract
or a hot water extract can be used. Froma further aspect, @‘LA@%@
i nvention provides a tunor vaccine conprising, as an active |ngred|ent
t he af i t i and/ or
A b e R e R T
_ aspect extraet, progsidive extvan) o100 hpt eutadestacireihbe ukal. t her apeutic treat nent
of a tunor, ﬁhrch conprises the step of admnistering the afqrenentioned
i munoad; uvahtom @ fyrthsr pepactrthg ArGHShIRHRAtopRIPvides SMPE2cR_t Mode for
Carryi h gﬁﬁﬂ tj,on i s
char ac?%rl ?llzﬁelg% %S %g\r‘rpgﬂr?%ése chﬂg ?gggye%%v\ﬁ ﬁglﬁ%@lﬁlrﬁelgg? e r orﬁrl(?rﬂ&\sl%la|bl ified
mat er i akingel eot@didsme rmillve agtumugr ceﬂcamshhethumgaroflssmeeﬁweﬂ aRdribermereaf

anlnalf |n%HE9|ng human aﬂd i ngredi ents thereof e@f% ter in the
speci f FC4t urd B shEC et %Pr“rf‘ﬁg)t By egHeR o4 ‘g‘/“’reé’F’ g fhernrgutiy

. sol i difeagle ol LEIEA! wmherdr@ﬁ ides tﬁagmpwa%uﬁem%gtw%%@ﬁémar e
reaned by washing with an organic solvent and/or hot water, and to which
sol ubl enmmgredjueantto dpafiemdrémorhen whe twooganiesivedsr e i mobi i zed. The

i mmunoadj uvant of the present invention is an insoluble adjuvant on which
sol ubl e ingredients derived froma mcroorgani smhaving a weak adj uvant
acti Vi Bist Mo8E eirad ¥y @l iRt 8e IN@RIent s derived froma bacterium are

i mobi lized, and when the adjuvant is phagocytized by a cell, it gives
stimuli frorﬁ[‘he teunvadjuxgat altthelmseentnaﬂgmanrlsfch@mctemedesowbmwhee@el |, and
thus a uvant h aYv C to a preferred
enbod Testear e (ke oL A b mateiahopieedEEh P AR [ nbr et ent s,

whi ch arzelﬁrﬁg Sctifdlef aﬁanc@iwapg;ﬁﬂam&ru&lﬁg k6@ BR0inRRY Bk sahe¥RAK
adj uvant activity, are imobilized on a fragnent of the solidified

bi ol ogi{lwlemar&mem |th¢ Spetctféqaéigy, seid ehetasiel ofayGv CeRidndin wifoved tdhesi ve cel |'s
can be.i hi gh .c entr tron npar abl e t.q t hat

obt ai na‘qtﬂlﬁl’%y slt0 Oﬁuﬁ P}agﬁn@\f ? "pE lf’—lh?‘f mﬁ%e?b‘?ngf AL TP N8t Her preferred
enbodi RRRhingt ¥h PhE&SEMicisoM@RE hRdVor BBQ%hﬁh&SaﬁJT&; WHTBHNQAI& Vb dRhepar ed by
using a formalin-fixed tunor tissue fragnent obtai ned after a surgical
oper at derived fram ymieropegandsm argémmebilizedgment of the solidified biol ogi cal

mat eri al and mmbll ! trace .anou | ubl e
Ty e ent o Fad TR Bhot 0F e80T eidy R5R AFRUBLe fliny 2 o

which soluble ingredients derived from a microorganism having a weak adjuvant
activity, preferably soluble ingredients derived from a bacterium, are immobilized, and
when the adjuvant is phagocytized by a cell, it gives stimuli from a cell surface at close
range or from inside of the cell, and thus act as an adjuvant having a potent activity.
According to a preferred embodiment of the present invention, trace amounts
of soluble ingredients, which are extracted from a bacterium or the like and having a
weak adjuvant activity, are immobilized on a fragment of the solidified biological
material, thereby a release of GM-CSF from blood adhesive cells can be induced at a
high concentration which is comparable to that obtainable by stimulation with LPS.
Further, according to another preferred embodiment, the present invention
prrovides the immunoadjuvant prepared by using a formalin-fixed tumor tissue
fragment, obtained after a surgical operation of a tumor patient, as the fragment of the
solidified biological material and immobilizing on the fragment a trace amount of
soluble ingredients having a weak adjuvant activity which are extracted from a

microorganism, preferably a bacterium. By allowing the immunoadjuvant to be taken '
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3

-adj uvan

- mcroorganism preferably a bacterium By allow ng the i munoadjuvant to be

taken 6 2 4 AUG 2006 up by antigen-presenting cells, anong human bl ood
adhesive cells (nonocytes, nacrophages, immature dendritic ceIL?4qg§:@@F
i ke), or by antigen-presenting cells in body tissues, CTL that redac

wi th tunor antigens contained in the tunor tissue can be induced, and the
tumor  aglbly-ditigdeh e fmitideedls, R8N EhunRRANbEBaPELRWRINIIMmBhodyiedlr rence  of

t he cancer, prevention of netastasis, and/or therapeutic treatnment of the
r esi duslacropdgees. ipmathee gondrdpperels aml fetlikalt or Bihentiggrhprbseotingedbiuioi ng an

[ di t h t..d ti typically. ' .the foll ow
<t aps: Dok aRen gt Ay PGB ich RiReh RlsssiRaPined AT GYF HHPRT €47 Wt or i o

‘sel ect atidce@Maridthe @ ReNIN it 4AHnaff the STUES AN HRVENiG otk iiBkSce

i ncluding human and ingredients thereof, with an organic solvent and/or

hot wapktneqgrneepyestionisf ematagiraisi emd/sr thardpeytiy) trextmerdtaf e sotidibile

i ngredients. m a.m croorganis preferably a bacterium having an
c%&éa(?:t"l; \E/]?Ff 9&*%’?%85%%8{#}5% iic solvent and/or hot water, and then

contacting tiRe kRshéd forPre&idias hn Wlnhuldadjdvaag dBtHe BiREka thadehtiod he step (a)

to immobilize the soluble ingredients on the fragnment. According to the

af or entRifdHetprznriges (thy follpwingskinsg the fragment of the solidified

bi ol ogj ieal i t sohubl e_i ,ent.s_are i ilized, with

cater DY Eh e D WIS P30 $hnE ORGSR 2 p 2] Serb R fond B8

i ngr edganipScon8idting Aif Wisailds O WhisCIT a90h Ul iacind giLkliaah SndRagradishtnot easily

rel eased are immobilized, which are anong the sol uble ingredients derived

from t HeeThple FOUY aATEaRic sdhedeandirromiceaier ko rappevedioluile ingredients, agd
o ot ; _ . R
o o 09Ul AL Bl Bl LRehi BV b skl B RN BAAT Y

The bi bheigigeal adjissntendtiviigdwivht 4h bxpankd dollvenp@hdSe holt Svagst)ahli theont ai ns a

significant . anmount of lipids. It is desirable that the tissue is degreased

by wasRPHECWE Fhesresubiingpragrwigh thofragmentphiginat i theftep @re solidified
bi ol 0gi6alohTBeGhE 3b1ubAEdgrtRLRS dl'thedeM AR N9, ~ and al cohol -sol ubl e

i ngredi ents and hot wat er-soluble ingretients (for exanple, low nolecule
i ngredi ents Avehdag papt iafeemeationed s@plib), bgnmashing theafitdghiennoftthel | pi ds. As
structure of a biological _ tissue remains, which is

?nsEneﬁg%’lﬁi?gﬁ%iﬁégei?ﬁ{%?maé’c% ghicrhesolublicinaredisats ¥y irvrehdlived, vaf this
Struct Waged ¢t M1 bﬁ%i@fo%%al saline to remove unadsorbed soluble ingredients, an
adjuvant on which soluble ingredients that are not easily released are immobilized,
which are among the soluble ingredients derived from the microorganism, can be
produced.
A type of the solidified biological material used in the above step (a) is not
particularly limited. A biological tissue fixed with formalin, for example, can be used.
The biological tissue fixed with formalin, per se, is usually contains a significant -
amount of lipids. It is desirable that the tissue is degreased by washing with an
aleohol or hot water. |
Fragmentation of the solidified biological material facilitates the degreasing,
and alcohol-soluble ingredients and hot water-soluble ingredients (for example, low
molecule ingredients such as peptides) can also be removed in addition to lipids. Asa
© result, a skeletal structure of a biological tissue remains, which is insolubilized by
intermolecular cross-links formed by formalin, and this structure is particularly
preferred as the solidified biological material.

A method of preparing a fragment from a solidified biological material is not -
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: preferred as the solidified biological material. A nethod of preparing a
fragnment froma solidified biological nmaterial is not 7 2 4 AUG 2006
particularly limted. Any methods well known to those skilled in the art,
for exanple, means for preparing small fragments by using a honoggwir?iih
usual nmeans for disruption and the |like can be used. In the specification,
the te me tp L

di srup I on&ﬁglq t 1E;edor%t em]@tlhl%g.B IVJ'?HFeH nﬁa&%{]\g)ﬂ ? ger%frig(gang oénétlr@?lﬁgatlg 1|ehlt ed,
and t heneahe dgmaparish emlall fosm &etsdGNSdiniglachonibganiger, |usmalﬁbhﬂsef086nse It is
generally preferable to prepare_ a fragnent havi ngt a size of about 0.04 nmm
HowevefisriRidon ppd the likpgan pagheht Instheswpepificationithe toro (iremant R@hod of

washi ng 3&53 %{@g;ﬁm}n epg lnleghé bfe&'lspgﬁi&g'cﬁ%ng%t 8 e t’ILﬂ% S&nsorgam c

sol vent ot wa t particu y'lirmt Any e wel |
known fdrcprtoﬂﬂﬁéorsi(slﬂdtéﬂhﬂte‘d talnd the t‘fragpnehe sivatd nbioie @natiuled intahe washing is
preferabl. performed by using ethanol or hot water at a tenperatuyre higher

t han afigetative sgnge. I I%Se%f‘ﬁaﬂwa?ﬁeﬁabéﬁ|t?/empa(wef¥@%wéff%ﬁa12f % nd hot
vat er ppy, .ﬁ%ﬁg fabwbig, t%@ab the¥radll S 3G, o ghﬁl@mag k& sol vent and

-~ washing wt ot wat er per orrre successive washi ng may be
- perfornmed repeoatihdtl pf wAnhmg[thmfrz(gfmertthé the gduﬂxﬁesbia!@atalamﬂiemllwmthmter on

t he basis of t of the fragnents of the soljdified |oI caI
mat er | ATE3RdC ﬁ@tf@r&&r{f‘? Fdekrrarer PRy %é)&rtlﬁ‘&ﬁﬂé} ‘i % %‘3 "W’hn
or gani ¢, sids¥eRbANY/ (BE aRPhaYdeblsel O Fér Qxé?ﬁplteh@nes&’éélﬂhé hseﬁ'relPér%ng' cal

ti ssues before the preparafion of the fragnents may preferably be used.
After a@nrformgehby usigwdhendna/tot watet aw\atanpexsxtmdadhemtﬁah&(magﬁents and

sufficien tirred, hedfr nts can repared b ugi ng the
ot ur IR B iS SCY PR (Rr ALY AR i P BT P Y ST 5 ho

above S{LRidDbr Walkin@AIR a8 orPAGE 8bivant hHA WashindCh A BTY GRk&ESmaPE.t he Ilke
can be exenp ‘ified. Bacteria can be preferably used. Exanples of nore

pr ef er petfobraed endcassavay. |%1cédwm@1mgvmam}e perdornigidrepbatelibs e Amaarhewnteef may be
used, two or i.n f these teri used jin conpi i on.

o et PR p TSRS et TS ARG DERT QD SIIREE AL g Ga s of the

Cor yneRakd @el WidioXe4108 h feriabd HHEPAGIAIdrWMikRNAl € Fof Rk MNFRAGH 86 160N of

kut scheri; Corynebacterium pseudodi phtheriticum Corynebacterium equi;

Cor ynebacreriigselyent snd/oChetywatsaderet £ ofitipasalidifieddoiologetsd tisendsupfore the
paurorretrgbaora FC]:gbeytt}ebmz;tct er | um e?% %E‘h?s (ﬁo g{}ﬁﬁbam erium epze%irg‘i ey
Cor yneBack ef i'im’hodyi % EFYREh RSP ORP e B5¢ T At PRBIS LS G
mur i seplok Gdfdr i@%ﬁﬁ@@b@ﬂi&ﬁrhg&%ﬂ@m}fd Hifficiently stirred, washed fragments can be
prepared by centrifuging the mixture and removing a supernatant.
As the microorganism usable in the above step (b}, for example, bacteria, fungi,
Actinomycetes and the like can be exemplified. Bacteria can be preferably used.
Examples of more preferred bacteria are listed below. Any one kind of these bacteria
may be used, or two or more kinds of these bacteria may be used in combination.
Corynebacterium diphtheriae; Corynebacterium pseudotuberculosis; Corynebacterium
xerosis; Corynebacterium renale; Corynebacterium kutscheri; Corynebacterium
pseudodiphtheriticum; Corynebacterium equi;, Corynebacterium bovis,
Corynebacterium parvum; Corynebacterium paurometabolum; Corynebacterium
pyogenes, Corynebacterium enzymicum; Corynebacterium hoagii; Corynebacterium
striatum; Corynebacterium murisepticum; Corynebacterinm nephridii;
Corynebacterium phocae; Corynebacterium vaginalis, Microbacterium flavum;
Corynebacterium fascians; Corynebacterium rathayi; Corynebacterium agropyri;

Corynebacterium tritici; Corynebacterium iranicum; Corynebacterium sepedonicum;
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+ Corynebact eri um phocae; Corynebacterium vaginalis; Mcrobacteriumflavum
Corynebacterium fasci ans; Corynebacteriumrathayi; Corynebacterium
agropyri; Corynebacteriumtritici; Corynebacteriumiranicum 2 4 AUG 2006
.Corynebact eri um sepedoni cum 8 2 4 AUG 2006 Corynebacterium beti col a;
Corynebacteriumilicis; Corynebacterium hum ferum Corynebacterium humuli;

Cor yne ' 3 i oRh ; : > [ ' I L um
Ty e B B o, o R T 1 um
cal | und&rygragteiian them wlin Girynehmtenidon | HyperiCophineiza Coeyrndbavterium

et hanol am nophi ] um rynebacterium fl accunfaci ens; Corynebacterium

gl ut am%g%?ﬁcf%%i"ymbgg{%lﬁgﬁﬁﬁﬁ‘é%ﬁ?%*%lfhltﬂﬂwﬁ‘élﬂéze%ﬁt%mﬂwﬂ%wf%c| ast us;
Cor ynelag g4 d0iudni dalitihe; Q%r}frﬂ@?&%ﬁmﬂ%ﬁe%@M%%&Owgﬁ@%&%hﬁm

medi ol anun Corynebacterium “nel assecol a; rynebact eri um nycet oi des;

Cor y nelrdlearenl 2 min apbifiuoy i or y Garaytveian tthiccumfachsay GpryGeb yeteliant gutamicum,
sanguinis; Arthrobacter glopiform s, Arthrobacter sinples Arthrobacter
t umescéetfsy: n%ﬁt”l“ﬁrblﬁﬁgﬁeé?u}’%i Pé’(}?bﬁ\ﬁeﬁ’r‘%é@‘? a‘%"é@r“'@@éﬁ&@‘*ﬁ?ﬁﬁf’&ﬁ’aot er
f| avesanngs Ao REORACHEh IMUANRCOM:S b AERLARABIBlaritl Wi meioldifiphact er
mari nus; Arthrobacter variabilis; "Arthrobacter viscosus;” Arthrobacter
pol ychmofagrenels; Coryrebatiacitier myoetmatrisa€ ugmeb detbtinmbadtiBim;ni cot i novor us;

Brevi bag¢teri,um|linens; Breyi bacteriym acetyli.cu Br evj bacteri um
eryt hr g(’céﬁ’é%b;a"teéf‘é‘eirﬁ%e&‘t“ér -ftfafflfﬁeaaat?lif?fﬂgrﬂ ﬁlé%r@ﬁ#{ﬂ#ﬁﬁeﬁgf ff{oeafﬁ |
Brevi bagRFdbdbled siRPRYTA rthPOERC il slc bR TatkNilBR ctBF EiYER3CA RlldR EdSCUM
Brevi bacterium hel vol um Brevi bacterium i motun Brevibacterium

mar i nogeregens; Bréviobadere flruencens iAgvhrabayter Buedédadist drihunb sttert fudens ;

Brevi bagterium maris. Breyibacteriumjnperigle. Brevibacteriumincertum

B ovi DARLAT LA REULAT D AP PIORTCBE SOT BT ORI P B P Bl AT ISP Bact er | um
qual e; RLRkréas ek U thesHHFEH dofiBbcda tuBr BVInRasd s AL AIVIPRY; agenes;

Brevi bacterium sul fureum Brevibacterium protophorm ae; Brevibacterium
saper dd&revidastsriyae fieens eV bagtariiBe evetylicumr Buemibaateriimpdtivthngenes;

Brevib A |l act of er ment | Brevi.bacteri um raseuny. Brevi bacterium

sacc ha?bccjllleglthlag%% u[%?'g"\’l/@b g% F‘élg%tﬁn o R/QP ?@é‘fﬂﬁ"l é?‘gé?%g}éf”élrlf THReFEYei nophagum
Br evi baxeeibadibrl bl Gallvast BrevibBERYiuBARIRLNY MrPaPh&eAus BEV UM,

Brevi bacteri um pentoso-am noaci di cum Brevi bacterium|yticum

Br evi bdtesibagteriim immefunpBesiibatennmmmoinppisanr; Brewbdsdeniwmisoniorvivueum

o o1 DO ASEIARTAT, pALBML DS B B gt U

Br evi bareetbadtorfunh gadel uah; 6B Avsha cBir@yh 1aSBiph i m; Brevibacterium
minutiferuala; Brevibacterium quale; Brevibacterium tegumenticola; Brevibacterium
ammoniagenes; Brevibacterium sulfureum; Brevibacterium protophormiae;
Brevibacterium saperdae; Brevibacterium flavum; Brevibacterium immariophilum;
Brevibacterium lactofermentum; Brevibacterium roseum; Brevibacterium
saccharolyticum; Brevibacterium divaricatum; Brevibacterium leucinophagum;
Brevibacterium liquefaciens; Brevibacterium pentoso-alanicum; Brevibacterium
pentoso-aminoacidicum; Brevibacterium Iyticum; Brevibacterium albidum;
Brevibacterium citreum; Brevibacterium luteum; Brevibacterium testaceum;
Brevibacterium pusillum; Brevibacterium aIanicum; Brevibacterium aminogenes;
Brevibacterium chromogenes; Brevibacterium frigoritolerans; Brevibacterium
halotolerans, Brevibacterium fermentans, Brevibacterium oxydans; Microbacterium
lacticum; Microbacterium liquefaciens; Microbacterium flavum; Microbacterium

thermosphactum; Cellulomonas flavigena; Cellulomonas acidula; Cellulomonas

aurogena; Cellulomonas galba; Cellulomonas pusilla; Kurthia zopfii; Kurthia
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- cel lul S

{
‘Mycobactéritum e idsaum

hal ot ol erans; Brevi bacterium fernentans-, Brevibacterium oxydans,
M crobacterium |lacticum M crobacteriumliquefaciens; Mcrobacterium
flavum M crobacterium thernosphactum Cellul ononas fl avi gena; 2 4 AUG 7006
Cel | ul ononas aci dul a; Cel | ul onbnas aurogena; Cell ul ononas gal ba;
Cel l ul ononas pusilla; Kurthia zopfii; Kurthia 9 2 4 AUG 2006 variabilis;
CUrEN! 8 REBARNK ik BBLORLDPELAL AN SUIRRL AL AR chiz. PLARLABLARGLAY | UM
t hoenii; Proploni bacterium acidi-propionici; Propionibacteriumjensenii;
Pr opi omh it @ropinnibaictbaiam Reidpipespibmict; FirbpiondbacesiunPfengeoiti bact eri um acnes
Type L]; Prgpionjbacterium!|ypphophil um Propionibacterium granul osum
EucobadFepippibrctesiagm aLid uny JUBROREIECLEH 3P £6RS% VT PRIQMDALFE3IR atRes TR ect al e
Eucoba ' o) r bR ] i a ' urreum
Eucobacy arrPHoy AR g AR DA ) R S O e
vent r i deadiams;Hineebactieeiim adactalyfifuwon;nByucobuclebiaet exctale) Eytdbaciediuds ;
Eucobact eri uméﬂmn' | i forne; Eucobacteri ugn t ort uosun Eucobacterium

uc B PSR RAR BB & ucobaetrdi SeRITTE I dRseRacteTiBbact erium
fissi caLaneg: rhdaRRAGEEH JHR r ag.%_ggg I . j ;
Eucoba?t gr“flﬁﬂél ent ﬁ%%%@gﬁﬁ E%%ebn ocar dﬁ%ﬁﬁ?dé%E%g%gé%?}ﬁ%m
hel nmi nhdifdese; Fuobdbeieriem gyhpbeidipEordhuosuinm momdlitacter Euembabigtiuin

Eucobact eri um et hyli cum Eucobacteri um hel wi gj ae; cobacterium.

ur eol yﬁffgu?ﬁum@fé‘zy?ba‘éfﬁé‘f%ﬁ@ﬁgﬁ? AP SAEPPIREAIFCRYD BORP &St %&fﬂ?ﬂfﬁﬁfe@_g

odont Olgyk i & WcoB¥cbR@MWERTeatd: 3l cbh actf3 i OV BidmBESIPYBLrym ACt | NOMYCeES
vi scosus; Actinomyces eriksonii; Actinonyces humferus; Actinonyces Buis;

Ar ac hniagrqfeapis duraba @efiiigiolentitrer Euenb abietiughapd d8i fditid b Euevh astarium

dol tis: Bifidobacteriuminfantis; Bifjdgbacterium preve;
B 11 GoBRPPBRRPT R PUbIsAdo B s SR ORI BPHF dobact er f um

t her no hichauBreBihi 40 PRELR! E WIS besiunPhbivi 9RABCE 85 b FledRing ﬁ?é.djﬁ::icum;

Bi fi dobacterium indicum Bifidobacterium coryneforme; Bacterionena

mat r uc Worcphacterdumi pervdendotiarimyees, bavi distiopmyresmdonbdyEcnp dicpomyces

Mycobact erj.um m croti; obacterium_ bovis: Mgcaobacterium bovis BCG
e SRt R T R R S Y U

My cobagicginbiiFesd Rideerdd ARHA6ISEeMNiEISlabhnia PFRRAG! BifidbWacterium

nonchronogeni cuny Mycobacteriumterrae; Mycobacteriumtriviale,

My c oba difedumnB gisiobeslaniun\gddbentisi Bifidobaaexilmciadm tidBs Gbelotctarium

paraffinl cum... cobacteri um intracel |l ul are; cobact er i Vi u

Wooball e SRR T R PR ee el euto B B P L

M c obach &xnk pRiNRS; B¥Eid ob At6RARACS IS, | BidEh A5t 8YHRk AstoroldeC BREbALIckiHns TEgMRL i S;

Mycobact eri um_t hammopheos;
indicum; Bifidobacterium coryneforme, Bacterionema matruchotii; Rothia
dentocariosa; Mycobacterium tuberculosis; Mycobacterium microti; Mycobacterium
bovis; Mycobacterium bovis BCG; Mycobacterium africanum; Mycobacterium kansasii;
Mycobacterium marinum; Mycobacterium simiae; Mycobacterium gastri;
Mycobacterium nonchromogenicum; Mycobacterium terrae; Mycobacterium triviale;

- Mycobacterium gordonae; Mycobacterium scrofulaceum; Mycobacterium paraffinicum;
Mycobacterium intracellulare; Mycobacterium avium; Mycobacterium xenopi,
Mycobacterium ulcerans; Mycobacterium phlei; Mycobacterium vaccae;
Mycobacterium diernhoferi; Mycobacterium smegmatis; Mycobacterium thamnopheos,
Mycobacterium flavescens, Mycobacterium fortuitum; Mycobacterium peregrinum;
Mycobacterium chelonei; Mycobacterium paratuberculosis; Mycobacterium leprae;
Mycobacterium lepraemurium; Frankia alni; Frankia elaeagni; Frankia discariae

Frankia ceanothi; Frankia coriariae; Frankia dryadis; Frankia purshiae; Frankia

cercocarpi; Frankia brunchorstii; Frankia casuarinae; Actinoplanes philippinensis;
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Mycobacterium fl avescens; Mycobacteriumfortuitum Mcobacterium
peregrinum Mcobacterium chel onei; Mcobacterium paratubercul osi s,
Mycobacterium | eprae; Mycobacterium | epraemurium Frankia alni; F]{ nzﬁ[iﬁa
el aeagni; Frankia discariae; Frankia ceanothi; Frankia coriari gé @r ki a
dryadi s; Frankia purshiae; Frankia cercocarpi; Frankia brunchorstii;

Franki a £a3HRhkd 3FmeAiatad ABDEE RS bl isRR-REOE] Retiddhind ]ﬁuﬁe%&@ﬁ

Act i nopl anes armeni acus; Acti nopl anes m ssouriensis; Acti noplanes
ut ahenSips;ill Gpiora hibidp Stee pbdpodan gi Bt mptwapStraptyis penahgiaen mMilgare;

Strept orangi um_vul gare;- .= Streptosporangi um anet hyst ogenes;
St rept %Z%MW@FWB@MW@E?’&S; SEePHSPEATSTHA FFEA WHHR Sst at | cum

St-rept i : j . i iridogri seum
Pl @S RO L-ANB: bﬁf}wnﬁpé%ftyr!ﬂum,%{rsﬂogﬁ}%@{%@gﬁmhﬂ%

St rept osporangi um al bunm St rept osporan unm  Strept osporangi um

Vi ri di &tbapiypsp8tamepospoidagrgsawm; rStoe ping porAngiuphaldpho Saregitexpoeatrgdunti col or
Anpul lariella regularis; Ampullariell canpanul ata; Anpul lariella |obata;
Arpul | &IPS SIReRFqsRPEAR e TR ALP e S aRSPOBRETIRL Y Ul at a

Pl an_om@&@%@pﬂz@w@b&sa%mmﬁbermpﬂﬁéﬁaﬁ@ré/mg@iﬁﬂéﬁ@»‘ieuﬂ anobi spor a
| ongi spora; Pl'anobi spora rosea; Dactyl osporangi um aurantiacum

Dact y| esporangiymnpallégelde vbeta; Bon pell opelid digitaon Jtliertiadperedaeader mat ophi | us
ObSCUV:j;S'- Njg)car%’kj% _fg{ cini ca, Nocardia ot i.;xgldus-cavi arum Nocar di a

br asi | FeHEPHE Aty Hingomepeingra £ar MR TP PAERAIPEHS T “REJEATS a

form C@énM@rﬁUﬁgﬁ%}k@qﬁhobimrﬂb&; PR YR B R PDEE BESa urdRGakh A

par af fi nae; cardi a petrol eophila; Nocardia “saturnea; Nocardia kuroishii;
Nocar dillectxigtraandloathdiiland erdn Dermhlbopailds gongadoisid; iGeod poeafodhHusi ni na;
Nocardi a bl ac |l ii;. Nocardi.a cgnvoluta; Nocardia cellyl ans; _Nocardia
T T e R b A R T T AR
Nocar diNpcs AdiFRBE01der NDRGELirdn Wb msis; Nasardih FoAPRSA N Nasdh odlisal car ea;
Nocardia restricta; Nocardia erythropolis, Nocardia marina; Nocardia

at | ant iNagardis pabahoomegenes dY wardemesatiieeaNdeardiupetneleephiig dacdidia but ani ca;
Nocar di g, dassopvi |l l.ei cardi a histidans, cardi.a..npdur ae: Nocardi a
neoopac BRI Hart kol BEANO: it FhaoR Suedrdid inaR Rote L veeetnt

syl voddVdchedia miNos ay Bbéarlis BlatiwelN) Qds A dial @AMSIGEa; NWREATidicalyRbkabi | i s;
Pseudonocardi a thermophi |l a; Pseudonocardi a spi nosa; _Streptomyces '

al bol oAYpserdigtyies: Hepardéa globeridsi Necagdiaambornestincial Bocandge rorallfia ept onyces
al bospgreus;. ept.omnyc | hovi paceus: Streptonyces,.aureocireul at us;
St rept Rt SLISRLEINE o AR Mr i PR YGRS RRRL NP RS
St r ept QeyieRSa; M@Rrdia;er SbrepiIGHWNORSrdi D RHreR) NUCHREE atiShtieRt V50AcES:

| ongi sporus; Streptonyces _
aerocolonigenes; Nocardia aurantia; Nocardia butanica; Nocardia dassonvillei;
Nocardia histidans; Nocardia madurae; Nocardia neoopaca; Nocardia pellegrino;
Nocardia pelletieri; Nocardia sylvodorifera; Nocardia turbata; Nocardia tenuis;
Nocardia variabilis, Pseudonocardia thermophila; Pseudonocardia spinosa;
Streptomyces albolongus; Streptomyces viridaris, Streptomyces albo-niger;,
Streptomyces albosporeus; Streptomyces albovinaceus; Streptomyces aureocirculatus;
Streptomyces baarnensis; Streptomyces clavifer; Streptomyces galtieri; Streptomyces
bobili; Streptomyces longispororuber; Streptomyces longisporus; Streptomyces
herbeus; Streptomyces albofaciens; Streptomyces albus; Streptomyces albus subsp.
bruneomycini; Streptomyces albus subsp. pathocidicus; Streptomyces almquis.tﬁ;
Streptomyces aminophilus; Streptomyces cacaoi; Streptomyces chrestomyceticus;
Streptomyces flocculus; Streptomyces gibsonii; Streptomyces herbescens;

Streptomyces iodoformicus; Streptomyces ochraceiscleroticus; Streptomyces rangoon;

Streptomyces rimosus; Streptomyces rimosus subsp. paromomycinus; Streptomyces
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. herbeus; Streptonyces al bofaciens; Streptonyces al bus; Streptonyces al bus
subsp. bruneonycini; Streptonyces al bus subsp. pathocidicus; Streptomnyces
al mgui stii; Streptomyces am nophilus, Streptonyces cacaoi; Streptonyces
chrestonyceticus, Streptonyces floccul us; Streptonyces gi bsonid4 AUG 2006
Streptonyces herbescens; Streptomyces iodoformcus, Streptonyces

ochr acej r.Qfl.cus, rept.onyeces. rangoon: Strept CeS., [l sus;
S EAESBbaE Sl PR ATUES S BRI 0RS seb LRSS TRE s 2006

Streptonyces r Mo

ri MOSUSuBRDaR; SPSPLEeMRE tvh flolleatiss SHlepalh RAY ¢ 88thHDiticOY SthdftbhkadsUdbus
Streptonyces subflavus; Streptonyces varsoviensis Streptonyces

xant hoFnRsPe fRngadus; SYirentprgsesahsiragenanghSireptonigas uendaggyus ttoapfemgces

hydr og ndaraus; _Streptomyces.,.achronpgenges:

St rept Sa Rt ER SRR e S Pl R Bk R el R P BRI R cacaoi

subsp. caseendisp. SEde2RisD SY Ry dRe cRredaber; SitFaRbAMMEASndreNebePsINRQI Subsp.
fructof ermentans; Streptonyces cylindrosporus subsp. piceus; Streptonyces
eder endfusctolexspondgps Rieertopyresmiliad sespasys ssbeppriserys Streptamynes edenessis;
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Streptomyces thermoviolaceus, Streptomyces violaceochromogenes, Streptomyces
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prefer gmlﬁ(ﬁ,fgggtﬁf&gﬁmyg@rgQ;rjdqggéljacuI arly limted. Generally, they can be
obtained A method for obtaining soluble ingredients derived from a microorganism,
~ preferably a bacterium, is not particularly limited. Generally, they can be obtained

by extraction from a microorganism. Conditions for the extraction are not

particularly limited, and conditions available for those skilled in the art can be

employed. A type of a solvent is not particularly limited. Preferably, any one of an

alcohol, acetone, pyridine, hot water at 40°C or higher, which can easily be removed in

the final step of washing, and a mixture thereof can be used.

In the aforementioned step (b), for example, one ampoule of a commercially

available freeze-dried BCG preparation (Japan BCG Laboratory, content: 12 mg} is

added with 1 m1 of ethanol, sufficiently stirred, and then centrifuged at 12,000 x g

{12,000 rpm) for 5 minutes by using a high speed microcentrifuge apparatus, and a

resulting supernatant is collected, added to another ampoule of the freeze-dried BCG

preparation, sufficiently stirred again, and centrifuged at 12,000 x g (12,000 rpm) for 5

minutes by using a high speed microcentrifuge apparatus, and further the resulting
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et Dodvin FBRES PhH Regaeat 1P iactfafenthat dhe selule ingEediels dspPA RS sed.

The t eqffbrooPBRN 128 hbO8asiIRANSIna 1 Bb/ MRakLrfalss SOOI -SmdROr £ QAL S

derived froma mcroorganismare tenporarily or sem permanently bound to

t he sutéraceikouwdd bekenstraghiamits brqadaskiaise indading fersatiabbichenged dioads,s

derived fr.o%@a .m'lcr oor%ani sm %e ot easily elimnated fromthe surfaces

of t he PRYHEHBRRICAL IETRFns AR hetRet 0 be construed in its broadest sense

i ncl udi ng fOFHﬁéia%?IQItHéhﬁdm%loﬁ%'ﬂﬁssqe Paesh GRE BRM &Rtk fAaea2ldodnsg and

the like. For exanple, the fixed biological tissue fragnments are

cent ri {1%ee) mmmnfer Gooinutes by £2ingGOhighripetdmisropéntuifese oyparstusgaddéd gh speed

i ' d ith 10 1 of .eth tract  of
bact er Vit 190 FRTRBRORN EPera B3 hpeliridmisndpife of 10 ¢ LPrS e opicing
Vol Ue tersdd éff£phcklh @Bl edirvid, 1hoh dddad @ivd. iR aQbsh €61 dtefifideq Ul trapure

water, and stirred again. Then, the m xture was further added with

0. 3- f oldfrgpirgrigatef, inred egrinl t Thpurthewaixénre way furdeeraagalied witlnd t hen
I A A L
per f or gigrdized hil irgp @it wstelr fufpi t0 G 10D-foBvARANSS the original volume of the ethanol
extract of the bécterium, i.e., 10 ml. By performing sufficient stirring in the above
operation, the soluble ingredients derived from a microorganism are immobilized on
the fragments of the solidified biological material. Then, the solidified biological
material fragments are centrifuged and further washed with sterilized ultrapure water,
thereby pure water-soluble ingredients are removed easily. Whilst the
- ethanol-soluble ingredients derived from a microorganism, that are not removed by
this washing operation, remain in a state that they are bound to the fragments of the
solidified biological material. The resulting product can be used as the adjuvant of
the present invention. However, the aforementioned production method is given as
an example, and a method for producing the adjuvant of the present invention is not
limited to the aforementioned specific example. It will be readily understood by those
skilled in the art that the aforementioned method can be optionally modified or altered,

and the materials,‘ conditions, and the like can be optionally chosen.

When the immunoadjuvant of the present invention is applied to a certain
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ingredients are renoved easily. Wiilst the ethanol-soluble ingredients

derivegihd 8 RinfHICL PRECANLSIRA rb@la Iﬁnﬂﬁ’thegeg'u %ﬁ)g(s) Q%{ ﬁaitdrﬁrﬁm%ts,m g

operation, remain in a state that they are e fragnments of the
sol i di fhieawsetiasltbgsdalifirhbedogital iheriadsuthd aiyronedimiedcanmpde.usBe as t he
adj uvant,.of 't .present invention. wever, the aforementi oned production
met hod -%dé“"g*iwﬁgagede %H%%{’aﬁ?ﬁ&é‘?m%ﬁﬁ“;g%iw ?‘bfﬂsﬁi it EPRYeRTuE uvant of

the pr %%@Jiﬁpaizﬁ%!@ﬂ%ia%jejcﬁpﬂqs a ﬂekégo%%&soarﬁﬁgl ?ifsQJ@”?“t i On.ed speci fic
exanple. It will be readily understood by those skilled in the art that

t he af or eneniMaredrne férothlrafixdbtionts draal dxgravbel] fureek foomal tienadpaticantd t he
materials,.conditigns, .. the |ike can be optionally chosen. Wien the

i muno &4 baRE Gt @)ﬁeﬁ'l}ﬁﬁg@rhmif)ﬁ%@_ﬁma&?ﬂ? t%ﬂ%‘?f@;ﬁq Brmupervarart g 2 4 AUG
2006  kinigh BhctRRiBlerifed sciME ifSla¥ads LEOM AL BRELIR s higl &1 0genous to said
ani mal can al so be used as the solidified biological material in the

af or emammwivediweahpiebe Tised andjmaiaingoidiaitnéd tamodoscrinbedntaibdug acan be
used as,_ an i psol ublte i mrunoadj uvant acconpanied by a rejection to a

het er ogenous ani il 8% sue. Moreover, a formalin-fixed tissue of an
extracted tunor froma tunor patient nay be used as the solidified
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Example 1: Stimulation effect on human peripheral blood adhesive cells of an adjuvant
in which BCG soluble ingredient is immobilized (formalin-fixed liver cancer tissue
fragments stuck with BCG bacterium-derived ethanol-soluble ingredients)

1. Fragmentation and washing of formalin-fixed human liver cancer tissue

A resected human liver cancer tissue was fixed by immersion in a
commercially available neutral formalin solution at room temperature for three days
or more. This tissue was taken out, and made into small minces having a diameter of
about 1 mm by using ophthalmic scissors, added with PBS(+) in a 3- to 10-fold volume
on the basis of an original wet weight of the liver cancer used, and homogenized for 30
seconds by using a homogenizer (DIAX-600, Heidolph, generator shaft: TYPE 10F)
with ice cooling. This homogenization was repeated several times with intervals of 30
seconds or more for ice cooling. The homogenate was taken into a 1.5-ml Eppendorf
centrifuge tube in a volume of 1.2 ml, and centrifuged at 17,000 x g (15,000 rpm) for 5

- minutes by using an Eppendorf high-speed microcentrifuge apparatus.
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- fragnents stuck wth BCG bacteriumderived ethanol -sol ubl e ingredients) 1.
Fragment ati on and washi ng of formalin-fixed human |iver cancer tissue A
resected human |iver cancer tissue was fixed by imersion in a 24AUG¥[][]6
comercially available neutral formalin solution at roomtenperature for
three days or nore. This tissue was taken out, and made into small m nces
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centrifuge tube in a volune of 1.2 m, and centrifuged at 15,000 rpmfor 3
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Preparation of ethanol-soluble ingredients derived from BCG bacteriumcells
- One anpgM Baptutpelagodatiiled fcs nmovdenadddpath BES of aboared ostirred fomtéent : 12

fg) wa | aved at,. 110C f 5. mi wth 1 n. of ethanol,
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rpm bymidsicegtrifulge aBpeReedfor RIAGRA ITRUGEHARRARAHS bAketed AdHelgs. The
supernatant was coll ected, added to another anpoule of the freeze-dried

BCG pr @ﬁaﬂmriwm%f’ﬁ thej fsepzieyiriad) B @prappiiationasufficiatlyr stirme dgzin, 28 000 r pm
for 5 m i i speed ,m cr.ocent.rj fuge, apparatuys, and the
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der i vecdipparatuk endle fapet@ithbtwe e lblfectdEAC £EMtRAn Rl 4l sbRbEs " BCG
extract"). 3. Preparation of BCG sol uble ingredient-imobilized adjuvant

The PBIp&rdiandpdpdvehirem thedB¢ Gbaaterin caléaihenpeforth refarreditcay “RGGsue
fragrrer&gm\épihed in the aforenentioned section 1 was diluted with PBS (-)
to a

3. Preparation of BCG soluble ingredient-immobilized adjuvant

The PBS(+) suspension of the formalin-fixed human liver cancer tissue
fragments washed in the aforementioned section 1 was diluted with PBS () to a
density of approximately 1 million fragments/ml. This suspension in a volume of 1 ml
was centrifuged at 12,000 x g (12,000 rpm) for 5 minutes, and the precipitates were
added with 1 ml of 99.5% ethanol, and suspended in the ethanol. The suspension was
centrifuged again at 12,000 rpm for 5 minutes to obtain precipitates. The precipitates
were added with 0.1 ml of the BCG extract and stirred. Then, the suspension was
slowly added with 0.01 m! of pure water with stirring, then further added with 0.03 ml
and 0.1 m] of pure water, stirred for 1 hour each, added with 0.76 ml of pure water,
stirred for 1 hour, added with 9 ml of pure water, and finally stirred overnight.

The above stirred suspension was washed three times with pure water by
centrifugation. The precipitates were suspended in 1 ml of PBS(-), and centrifuged

again to obtain precipitates, and the precipitates were suspended to 1 ml of the RPMI
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. density of approximately 1 mllion fragments/m. This suspension in a
volume of 1 mM was centrifuged at 12,000 x g (12,000 rpn) for 5 m nutes,
and the precipitates were added with 1 ml of 99.5% et hanol, and? $ugpfdided
in the ethanol. The suspension was centrifuged again at 12,000 rpmfor 5
mnutes to obtain precipitates. The precipitates were added with 0.1 m of
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adjuvant. In addition, as shown in Table 1, culture nedia for stinulating
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the BCG extract onto a f astic et acki mat er aI for alid
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G CSF%L%&%H%%%%\/M in the RPM cul ture nedi um containi ng 20%

5. Preparation of LPS as a positive control

A lipopolysaccharide (hereinafter referred to as "LPS," Sigma Aldrich Japan,
Inc., Tokyo), which is known to stimulate human peripheral blood adhesive cells to
induce release of GM-CSF, was dissolved in the RPMI culture medium containing 20%

FBS at a final concentration of 10 ng/ml.

6. Preparation of human peripheral blood adhesive cells

Peripheral blood of healthy human subject was collected in a conventional
manner as a heparin-treated blood. The heparin-treated blood in a volume of 15 ml
was diluted with the same volume of PBS(-), slowly added to a Lymphoprep tube
(NYCOMED PHARMA, Norway) so that the heparin-treated blood was placed on a nef
in the tube, and centrifuged at 800 x g for 20 minutes. The cloudy layer rich in
leucocytes close above the net was collected, and washed with PBIS(—). The washing

was performed by centrifugation according the operation manual by the manufacturer
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FBS at a final concentration of 10 ng/m . 6. Preparation of hunan

peri pheral bl ood adhesive cells Peripheral blood of healthy human subject
was collected in a conventional nanner as a heparin-treated bl quAUGTfﬁﬁ’ﬁ
heparin-treated blood in a volume of 15 M was diluted with the sane
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fraction w I h the RPM cul ture medi um containing 20% FBS to a density of 5
mi | | offlls@al wasipocyiated, igde velamepLi290a ) dretiwellof Abisp incubapiep foiel poung ¢ er

i ncubaty |1 | Wk e RPM
cul tur BraleRtd Lot SRR R SPMELAAASHER b B5 i L0 2
When t RBScwhiich wes eanhsé ity 84 CuUbdiateltandyi OV bac thpecellk avege obutrbet anddér a

nonocyt €s were observed anmong the adhesive cells. 7. Stimulation of human
per i phBHIIOSEAPE o lFrBHRBLPEE Happrocytes v aesbevgd eaong the adhesive r¢itobi 1 i zed
adj uvant The washed adhesive cells were added with 200 u 1 per well of the
culture nediumfor stinulating cells, and then cultured for 24 hours. The
super nét Snmuvetion cidiireat edripherat bhtodi fdhgeite ablld 2ithAC& sgluybl®, 000 rpn) for 5
mnutes to _obéai n a_ sypernatant. This supernatant was stored at -80t. One
pi ece JrErRHenLURMY @lzeH EEPENt - coat ed sheet fragment was floated on the
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surface being on the down side. 8 Method for neasuring adhesive
cel | - smedidratfongtimhiasiolg @Ylsusndthen kiltured fonabomisngThe saper@t4a8Fvon t he

basis of. t EL] SA. net ho rsh ngl a ,. a.GWCSF content in the |
st or edcgﬁﬁgﬁnﬁ%ﬁ@tﬂgﬁqﬁﬁ@%ﬁa n* E%TQEngmgg‘%ﬂﬁ Binyies te, oRiRiR £ ed accor di ng
to t hesARAaNtARENTHIBRURInAYAP W8 dtdi¥d ak g OBNBLAGL Q% Befa thigblei t . The
results are shown in Table 1. Each average neasur éd val ue (described as
ingredient-coated sheet fragment was floated on the culture medium per each well

with the BCG soluble ingredient-coating surface being on the down side.

8. Method for measuring adhesive cell-stimulating effect

By using a kit for measuring human GM-CSF on the basis of the ELISA
method (Amersham, England), a GM-CSF content in the stored supernatant mentioned
in the above section was quantified according fo the measurement manual supplied by
the manufacturer of the kit.

The results are shown in Table 1. Each average measured value (described as
a concentration in the eulture supernatant in terms of pg/ml) was obtained from values
obtained for two of separate wells.

It was found that the BCG soluble ingredient-immobilized adjuvant had a
human peripheral blood _adhesive cell-stimulating effect in a degree comparable to that
of LPS (final concentration: 10 ng/ml) used as the positive control. When the
formalin-fixed liver cancer tissue fragments derived from the same individual as the
control was used, on which the BCG soluble ingredients were not immobilized, only a

stimulating effect corresponding to 1/6 or less of GM-CSF concentration was obtained.

22




a. concentration in the cul ture supernatant
from val ues

obtai ned for two of separate well

S.

in terns of pg/m) was obtained
It was found that the BCG

sol ubl e ingredient-i mobilized adjuvant had a hunman peripheral bl &dd6 2006
adhesive cell-stimulating effect in a degree conparable to that of LPS
(final concentrati on: 10 ng/m ) used as the positive control. When t he
formal | nfl Lve cancr tissue.fra nt f.r t he sane

i ndi vi du&t ™ as tk‘ese or WaS a@sgg,to%gﬁe W&H%ﬁe’f‘ g B{nubl e ingredients

wer.e ngigrbmbbéatwdhearfwgzﬁen@ hb Rifnafiéng s€idA6ting effe@saiidirilde tO tHAt6 Or
| ess of Gw CSF concentrati on was obtained. 22 2 4 AUG 2006 Even when these

f r agnent @nw%@@ sah@éej irtgsgéitenéﬁmwobﬂineﬁ@dm!zé sragisbéaippblee dilBerefagaited sheet

fragnent

sol ubl

stinu

(-I‘, 1mm8 E% SO(i

was o

blhfin §

J uvan

LR G20k,

e|n relen-lmmb

If

BB Aty

%?g‘% ore, it

of the BCG

can

be undﬁfraia@ﬁdfﬁémﬁvéﬁtanlcmkudelﬁ@ém&&sei iBfkrts®. ubl e i ngredients on the

formalin-fixed |liver cancer tissue fragnents is inportant.

Table 1

| ngredi ent added to culture nediumfor stinmulating GW CSF concentration in

cells E‘% Ure supernat ant (pg/m) 1. Control (culture nediumalone) 5.9 2.
For nal it 11!3| xed liver cancer tissue fragment 13 4 3 BCG soluble
i ngr edl@glbdlelililﬁﬁbﬂbd zceallaﬂuelmadmnﬁﬁr&tmﬁﬂaﬁﬁ@ spl WMeacsmesmehaationent efl
sheet fragnent 11.5 5. Formalin-fixed |iver cancer tissue fragiments + BCG
7.3 setlbl e ingredient-coated sheet fragnent [b.cubfome §apgpptant (pg/ml)
i ngredye nmobil i zed jadl uyant + /1.8 BCG sof uble 1ngr ent - coat ed| sheet
fragn”fI1 5% 1!,1- ] S * noml%ﬂllw! (‘introl 711 Fxanple 2: (‘nrm?:;?l son _of _hupan
peri pharabnﬂmmxa@lmm ¥ncelilss®d fralidht ng effects of Bﬁ;§4sol ubl e
i ngr egi-ent-s—and—BEG—sotubl-e—ingredient—rmobt-Hzed—adjuvant HNbUIUIHg to
t he m?ﬁhBGE} mlulﬂxameélwt ifmgnérrdaadisyanind washi ng of a858ormal i n-fi xed
human [0 er. t1 on of , BCG celT-deriv et hanol -spl ubl e
i ngredi eﬁﬁg @?@8&?@’{ o“f’ggéé%%# %B?’é‘e%qred ent - mmblei?'i zed _adj uvant,
prepan gt F%ﬂfm-lfﬁgdflﬂﬁr PARle} kMSuLRAEMBhis PRERA[ ation of hgu_gan peri pheral
bl ood |adhesi ve cells, stinulation of human per|pheral blood adhesive ¢ells
wi t h tllseluble 1ngred1ent~coated sheet fragment
16. BCG soluble ingredient-immobilized adjuvant + 71.8
BCG soluble ingredient-coated sheet fragment
7. LPS for positive control 71.1

Example 2: Comparison of human peripheral blood adhesive cell-stimulating effects of

BCG soluble ingredients and BCG soluble ingredient—immobilized adjuvant

According to the methods of Example 1, fragmentation and washing of a

formalin-fixed human liver cancer fissue, preparation o

f BCG cell-derived

ethanol-soluble ingredients, preparation of BCG soluble ingredient-immobilized

adjuvant, preparation of LPS for positive control, prep

aration of human peripheral

blood adhesive cells, stimulation of human peripheral blood adbesive cells with the

BCG soluble ingredient-immobilized adjuvant, and mea

cell-stimulating effect were performed, provided that 2

was added to the 96-well culture plate instead of floati

surement of adhesive

w1 per well of the BCG extract

ng the BCG soluble

ingredient-coated sheet fragment on the culture medium. For comparison, 2 p1 per

well of ethanol was added to the other wells.
The results are shown in Table 2.

a concentration in the culture supernatant in terms of
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Each average measured value (described as

pg/ml) was calculated from




BCG sol ubl e ingredi ent-inmobilized adjuvant, and neasurenent of adhesive
cell-stinulating effect were perforned, provided that 2 /11 per well of the
BCG extract was added to the 96-well culture plate instead of fl datAgllihe
BCG sol ubl e ingredient-coated sheet fragnent on the cul ture nedium For
conparison, 2 | per well of ethanol was added to the other wells. The
resul t $,REE FHRANNH #0m B8R} frdepeERGIT VMBS, 96 pTRASINE @On 18l HaItLAERGaIRIRd as  a
concentration in the culture supernatant in terns of pg/m) was cal cul at ed
f r om 28lodeYanlUch@8lks adddduedhebhanaedAs fonthfedurm d mpkep@redahilogdk hil kesiex c e pt

~for the control (culture medium alone) and the wel]s adde j et hanol . As
For t nEFRra It st SrmBR G ArES b soreaPPasts RUPHARHE GHFESE Bpar ed
in terggnofn %ﬁﬁ%%@%hﬂ@éi&fred%ﬁﬁwﬁ% £tHeobiliRR batslehand Anigheh BCG

'sol ubl e ingredients were not i nmobilized beforehand and the formalin-fixed
liver &ancéin-fixsklierfoaageaeitsiednagmérts BEE thx B(At txtnecteverepapatadgtly added,

gave le ffect th t he 1 in whjc h soluble .. . -

Do eundie R lact FOBe thaa o il B Aahe BEG BBl E R R A ) o
i ngr edb@ftyan A8k By ?ﬁ%@%ﬂakﬂﬁ%rt_hemgﬁlubiéﬁl‘g%tﬁélﬁg ARAtike Bikel Migemdvanced
i mobi lization. This result indicates that the BCG sol uble ingredients

t hat arencer tiskus blagigleataaw theaadveake v @8pilizgtioducThisresult imdicaten ghatf f ect
(i.e., @ j;uvant .effect), and.th otent cellsstigul ating effect was
tepenadi B ebiF iRBsafes S B dspe s Pl B 6t o GRGPEH: Bt o From the
resul t r&fucksaMintuldting loffest GONSI HefIedafubaht barODbhi 284 ponef the BCG

sol ubl e ingredients on the fixed liver cancer tissue fragnents is

i npor t aeit-stimalating eff@trasolapsndeninen tat irmebitieation efothe sphble t he cel |I's

because the. formalinsfixed |iver cancer.,tissue fr nts are _ph cyti zed
byt he Tzefientey e S5 ot PRabBCE 1Y SRHRd It BlIFRORIETY

i nsi de {pé BUtEs &bl Sn&eaibndt od thé &i&ed 1i@BPLHYcer &iBSud ReEREM:Es ihPeytartshi bi t
extrenely efficient stinulating effect. It is considered that the

i mobi prddhe BdGsdnblevingradients pyants teher infpithe sellsdhasapsothe above
provi dgs., th-fixePhivete Qe LUE fx88) el {06k phheld (Ejitzh&‘L $he EHIAt D Bl
intracell u&} ar |sp03|at|on or the lPOI’n’B.a'I r?—ftcl X FIV rcancer tissue

f r agmerblublaigReditn i chhetelilhse collk 2o tAbins1006f thkadelle eded APL eclicent added

to culture nediumfor stinmulating GWCSF concentration in cells culture
super n&mownt( 3y theyefore, they exhibit extremely efficient stimulating effect. Itis

considered that the immobilized adjuvant which activates the cells as described above
provides, as a course of event, an effect of further stimulating the intracellular

disposition of the formalin-fixed liver cancer tissue fragments taken into the cells.
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1. Control (culture nediumalone) 7.8* 2. Control (culture nmedium alone) +

et hanol

i ngredi ent-imobilized adjuvant + 68.0 19.3**

liver

dabbe? tissue fragnent + BCG 8.4 0. 1**

8.2* 3. Formalin-fixed |iver cancer tissue fragnent 8.1 0.1**
Formalin-fixed |iver cancer tissue fragment + 8.1 0.4**
sol ubl e ingredient-inobilized adjuvant 88.8 29.2**

6. BCG sol ubl e
et hanol 7. Fornmalin-fi
extract 8. BCG extract

4.

et hanol? 5 AUBOE

xed
8.3

0. 3**
contrd
val ue
i nmund
ef f ect

9. ég’b for gositive controt 196 28-0**
Ingrediepdrisided 49 culfaresmedium foryséimylatinga)
feons four wells t standard deviation

I nd
ntion.has a

16 tPSfor—positive
e (@-

(P coaeptration igy o)
IS i

b PfusfRY Gl

age
e

ladjuvant—ofthe present -inve
1. 8odtrob (cubers sediwa adénd) Mmunoadj uvant w

hi ch is higtgsy safe for

livin
bi ol o

bodies, By using a formatin=fixed-tuno

iZc &ontrol &pdture sadien aderp) di <tbpsel  t unor

+ £ 3 al
LT SSUT 4dS dAd T T ACTU

ant i gens afief*i nunoadj u

ants

can bsg
form.

A EbLEL A6 LARE Daddlk 41208 LYSHCRE Sent

erefore,_effective tunnr Inoreactio

hg cell S, ap. 1 ntegrat
S can b'lgi% uced, and

ed
t hus

ef f ect
cl ai ng
fragne

i4v @ ofra AR A Tixed @R OM G r AsBuGhikeabhe. 25
dis: 1. An i munoadjuvant conprising a
$thanol nrepared froma solidified materi

2 4 AUR3Q0p4=Mhat is

f ragnent, wherein said
Al sel ected fromthe grg

up

consi S

s B Loty S3HR AN oS La 25l AT T

;‘tlhd 8

I ncl Ugélg%que Wran and

sol ubl ilent is

an

i ngre
r enove
sol ubl
fragng

her eqf’, lj}lgﬁwbnt a

&. B (\86libRInptddilerANn{th SANLED SGLVERE + and
e ingredient derived froma m croorganis

thael The | nmunoadj uvant according to c

or - hoggvwat g&f g+sand whej
mis imobilized to sa

aim1l, wherein the human

ein a
d

_tissusg
i nmung
sel ect

he,. cell..1s a tumpr tissue and/ a
ZarabARin IRed ekn ot Hoarniieme Rl i)
edtdfacom t he group consisting of a tissue

tunor celrl. The
bin the &3I4 %iiﬁ ed maté
and a cell of an ani nual

ori al

8. BCG extract

8.3 £ 0.3%*

9. LPS for positive control

196 + 28.0%*

10. LPS for positive control + ethanol

141 £ 18.4%*

*: Observed value of one well, **: average value for four wells + standard deviation

Industrial Applicability

Th_e immunoadjuvant of the present invention has a potent cell-stimulating

effect, and can be used as an immunoadjuvant which is

highly safe for living bodies.

By using a formalin-fixed tumor tissue as a fixed biological tissue, complex and diverse

tumor antigens and immunoadjuvants can be efficiently taken into antigen-presenting

cells as an integrated form. Therefore, effective tumor immunoreactions can be

induced, and thus effective cancer treatments are achievable.
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i ncluding a human and an ingredient thereof is a formalin-fixed tissue
and/or a formalin-fixed cell. 4. The i mrunoadjuvant accordi ng 2$A@@¥m9ne
of clainms 1 to 3, wherein the mcroorganismis a bacterium 5. Th
I mmunoadj uvant according to any one of clainms 1 to 4, wherein the soluble
i ngredi ent derived froma m croorgani smconsists of at |east one kind of an
ext racwiglieclagded iom t he group consi sting of an al cohol extract, an
acetone extract, a pyridine extract, and a hot water extract. 6. A nethod
for produci ng an i munoadj uvant, which conprises the steps of: (a) washing
a fragment ps eparel b oMdaSldnfliidifd S TRASHLA! WhelaR et ALomANg or oup
consi sting of 'a tIssue ana-a CetTiore &n I'mat inc u5|ng a~hunan and an
i ngr edpfdfared homeDkolWifibd aitofi giasel cct&DIirdNthe 36 P Eor3itingedfer tidstiel@@RVE a
solubl e ingredient; and (b) immobilizing a soluble ingredient derived from
a m cr 8¢t ghtr spinH inpladingayhuman sowan megedipnt thereefepnd fpm which t yppr
vaccin | hl S . cti i | - | ' t
conpr | SoRaed? xRl iERene AkoRilvil By IAREY Flhad e UNABPRIIAR, o, ¢ o
mat er i abt satecindwhessin ahelhdle uprediest déding fbmaa iiasuzaaikin & cel | of an
ani mal | including a _human and an ingredi ent thereof, and from which
f r agmeffemebiged ip 2id; fsggmeRtent i s renoved by washing with an organic
sol vent and/ Q.VTﬂ@{mMﬁESerju ac%i%ﬁ'xgé B A2k URhE iR SR EALAAL tHELE ¥ rOom a
m croorganismis I mobilrzed to sal fragnmeht . 6

cell is a tumor tissue and/or a tumor cell.

3. The immunoadjuvant according to claim 1 or 2, wherein the solidified
maferial-selected from the group consisting of a tissue and a cell of an animal
including a human and an ingredient thereof is a formalin-fixed tissue and/or a
formalin-fixed cell.

4. The immunoadjuvant according to any one of claims 1 to 3, wherein the
microorganism is a bacterium.

5. The immunoadjuvant according to any one of claims 1 to 4, wherein the
soluble ingredient derived from a microorganism consists of at least one kind of an
extract selected from the group consisting of an alcohol extract, an acetone extract, a
pyridine extract, and a hot water extract.

6. A method for producing an immunoadjuvant, which comprises the steps of:
(a) washing a fragment prepared from a solidified material selected from the group
consisting of a tissue and a cell of an animal including a human and an ingredient
thereof with an organic solvent and/or hot water to remove a soluble ingredient; and
(b} immeobilizing a soluble ingredient derived from a microorganism on the fragment
obtained in the step (a).

7. A tumor vaccine which comprises, as an active ingredient, an
immunoadjuvant comprising a fragment, wherein said fragment is prepared from a
solidified material selected from the group consisting of a tissue and a cell of an animal
including a human and an ingredient thereof, and from which fragment a soluble
ingredient is removed by washing with an organic solvent and/or hot water, and
wherein a soluble ingredieht derived from a microorganism is immobilized to said

fragment.

26




