1 1 OCT 2006 SPECI FI CATI ON | MMUNOADJUVANT Technical Field The present
invention relates to an i nmunoadj uvant. Background Art Tuberculin has |ong
been used as a test reagent for detecting an anamestic infectt
Mycobact eri um tubercul osis or that for detecting positive conversion after
adm ni stration of Mycobacterium bovis BCG (hereinafter abbreviated as
"BCG'). A purified tuberculin I urifying protein conponents in
crude tuberculin through ammn?#m&fgétﬁoﬁr ecipitation is extrenely safe, !
because no hypersensitive inflammatory responses of skin is induced even
when the tuberculin itself is repeatedly adm nistered to human, although
sonme booster effect is observetMMUNOADJIDANT| ed tuberculin reaction test
(Singh, D. et al., Am J. Respir. Crit. Care Med. 2001, Sep 15;
164(6):962-4). The inventors of the present invention found that antitunor
I mmunor 8aghiQneiei@gai nst tunor cells can be efficiently induced by
adm nistration of a solidified or mcroparticulated tunor tissue to a body
t oget her wi t HTlad presarstt inometidki nelatek t6 whdkinnen@djuvaynt.oki ne i nducer
(PCT/JPOQO 00692). They al so found that potent antitunmor i munoreaction
agai nst tunor cells can be induced in the above process by sinultaneous
adm ni sgpald-QnPhy@ PUrified tuberculin in a soluble formas a general
i mrunoadj uvant (PCT/ JP00/ 0692). As descri bed above, conponents of
t uber cul i n cdbepenlint hés eag basn aned anuneddjenyarntfor Hobeedisg an ainam@ektiber cul i n
conponent,s are lLubl e, they have a drawback that .they rapidly disappear
from t hiMegtion %ﬁgﬁmﬁ&fﬂl&ﬁ Aberrplosit p¥ thatdpr detecting ROfiHRe e E8Rponent s .
in a filgeohemdis@aih Byﬁ@c%ac%ﬁﬁzﬂ%w\s}‘g@él( erefl 2R L-Sh e vcf%h arée%@d;"?.ns
after being bound to polystyrene m'croparticles, a thoug% t hey ave only
weak adpAwpnaifteddabenculin obhaiaed by palkifeitig giratets Yéh kormswwanin &udA tpbetculh. , J.
| nmunol ,, Met hods, 235: 1"\5% 2000).., Wien an adjluv t.in a di gsol ved state is
i mrobi | FFeBed Ao Rl PREFRTARAD 18 xbeely pale, DRfPUvaRe DABYECRBEYE api dI v
di Sappea{ﬂanbmaﬁﬂrﬁfrb@oﬁgesa&ﬂkwsti%hi{cﬂ%veﬁ' + FerPHeth e A BRI BCLT VI LY.
However, al though the

repeatedly administered to human, although some booster effect is ocbserved in the

so-called tuberculin reaction test (Singh, D. et al., Am. J. Respir. Crit. Care Med. 2001,
Sep 15; 164(6):962-4).

The inventors of the present invention found that antitumor immunoreactions
against tumor cells can be efficiently induced by administration of a solidified or
microparticulated tumor tissue to a body together with at least one kind of cytokine or
cytokine inducer (PCT/JP00/00692). They also found that potent antitumor
immunoreaction against tumor cells can be induced in the above process by
simultaneous administration of a purified tuberculin in a soluble form as a general
immunoadjuvant (PCT/JP00/0692). As described above, components of tuberculin can
be utilized as an immunoadjuvant. However, since tubeft_:ulin components are soluble,
they have a drawback that they rapidly disappear from the site of administration by
diffusion.

If is known that components in a filtrate of a culture of M. tuberculosis
promote T cell reactions after being bound to polystyrene microparticles, although they
have only weak adjuvant activity in a dissolved state(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 disappear

by diffusion and thereby exhibits potent adjuvant activity. However, although the
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*-1110CT 2006 polystyrene mcroparticles in this inmmobilization
product are phagocytized by anti gen-presenting cells, they are not degraded
in the cells and beconme undesirable plastics remaining in a boqﬁ'.ﬁfﬁﬁt
means to solve the aforenentioned problem a nmethod is cited in' £
literature in which conponents in a filtrate of a culture of bacteria is

bound t | ] ‘P l. |.CF tigl \ rmei er,
M, AP RAEhRHARY Ao Bh e R Rlon b SRR B RLBT T CC
14, 87%8fen-he8&Gitinkotedls, thdy areaiot dbgraddd in BaOt A B@YmedrhdesiDalie, 1996;
Venkat aprasad, N., et al., Vaccine, 17, 1814-1819, 1999). However, it is
known tBlastigsrempiniogdaadbedynt hetic pol ymer, i.e., poly(DL-1actide
co-glycolide Lc..aci.d uppn degradat.i q and .results in
el di 11 cat | ot Efknp SPEAVELES atoREhbln AL LB, SRR AR i 8o BEERESS 1

t hus t Hiterai-s o6l whichadodOponehtkeini 4 filthrgtef d¥ra dulMirB @f baeteAs is hew € ngl y, an
adj uvant that is solid and biodegradable and free fromthe aforenentioned
undesi rkipiegradehlp sEnthetic pelymeranicrenpriigles f¥ondenngiestH Mnpt 2l ¥aseigrodss.

Furt her [ ' I hg 11 ANQrr b | yvanty i vai l.abl e

whi on oS B, IO, 3L O AT AL e IR RS R B B e Ve
tunor cBickechwbbgy, 480 BD3i6S 1 8963 VehBa R pdayad] NI a4 al.|, Vattene, WH| CHIAL 1SI9UE99S).
obt ai ned bef orehand byéﬁh sical denaturation of a tunor tissue or tunor

cel | s cBAvayst Hds &Bappdhabihe dpderedsynihaiic padymeydes Holv(Dhdapddy of an

I ndivid i) M@ | | . 1,S Gl . th nventi.on .menti oned
above, #3%@?%%3%) ni s)eggitl%rg% 13“ §%?§ld}§3ﬁ%\%§aﬁi% &13695?%5;15;}%&% %cﬁ?féct%?oéld to a
human, efld healgdnvironeteait Wherd 8le sy dsiok oduihjrs|\aidt thas tthisi th¥thod ifalsdi ssol ved
istate. An_object of the-present invention is to provide, by using

t uber cutpdesiragle fopdiyirgabiditsant which can efficiently exhibit potent

adj uvant acti y| : ' I l. Fa 0 hVI les . The
i nventors of'%‘%x%?gg%%¥gp Jgnpﬁ%ﬁlégﬁﬁggﬁgggggkﬁgﬁgL?%%tg¥%ﬁ%gpﬁ%’achieve
t he f orefypémentidjedaindedizableraetivhd had beyn deairad ih lblaé fipldt Fhtumaes jranbloggt | Vi ty
was sugcessfully obtained by providing a sustained-rel ease preparation of
t uber cuf PFher pRangsonVeRbonRY teghaiatasaye ypmumeadiyypant Wayatlebleaskichcapar at i on

of t Ubeét%ﬂein@l'y srtﬂﬁulate antitumor immunoreactions against live fumor cells when

administered to a denatured tissue, which tissue is obtained beforehand by physical
denaturation of a tumor tissue or fumor cells containing complex and diverse tumor

antigens in the body of an individual of a syngeneic animal.

Disclosure of the Invention
( : As mentioned above, tuberculin is extremely safe even when repeatedly
| administered to a human, although tuberculin has only weak adjuvant activity in a
dissolved state. An object of the present invention is to provide, by using tuberculin,
an immunoadjuvant which can efficiently exhibit potent adjuvant activity but avoeid
undesirable conditions for living bodies .

The inventors of the present invention conducted various researches to achieve
the foregoing object. As a result, they found thaf potent adjuvant activity was
successfully obtained by providing a sustained-release preparation of tuberculin.
Further, during the study of the sustained-release preparation of tuberculin, the
inventors of the present invention also found that, when albumin and heparin were
mixed to form precipitates by coacervation, tuberculin proteins were taken into these

precipitates, and thereby insoluble microparticles were formed, and that when these
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' inventors of the present invention also found that, when al bum n and
heparin were mxed to form precipitates by coacervation, tuberculin
proteins were taken into these precipitates, and thereby insoggtﬂtﬁ
m croparticles were fornmed, and that when these -2 1 1 OCT 20 n@@l ubl e
m croparticles were adm nistered to a body together wwth an anti gen and

sol ubl e rified tuberculin, they exhibited potent tunpr preventive effect,
and wheSolhismigspRaTEistes ATert afBNISETAd £ 8 hodY It?/geél’é‘?fa‘f’ggé’& SR ANdssue i n

Vivo, aqidpiy 'Eﬁirifiehrfﬁyél‘éﬁﬁﬁ,cn%]:{?? NShMELeQ p%w&ﬁtg@g{#!ﬂrxvm%@rﬁm,ma whgsent

I nventi on was achi eved on e basis of t ndi ngs. e present

I nvent | thiey twere agmdwiis thersd am a ithemndbdi encsanted s @htissaapnivéas antipmead pi t at es
formed by coacervation of (a)_ a sol uble protei r:%\;provi ded that ~.a sol uble

pr ot ei nPEBREEASIenS P erg UL easpiullyiindugede) 5&@@95 dnYaRficl FRICHIRYPdMchar i de

and furﬁﬂé%asﬁodm%é‘eeﬁﬁdiﬁgé. a soluble protein contained in tuberculin
wherein said (c) Is copréecipitated wwth the precipitates. According to

preferred entbich prenést inberthen thoveovidee ahiitmuridadjwraat,evipicheompsised:he
af orenmenti oned i noadj uvant, wherein the soluble protein of the conponent

(a) i sPHripitRbes lopmad PReoassesity¥acchari de of the conmponent (b) is

hepari n; ' LY ' : IR lpitates are
crossl ﬁﬁ%é%ﬁﬁﬁgﬁgﬁﬁq %ﬁiﬁ%ﬂ[ tecul ;E%%g#lgég%m%ggglggﬁ%Q?%ér%%?%t%ei ns; the

af or emeextciwdeddl aondmunoadj uvant, wherein the af orementioned conponent (c)
consi st@ of a cog:oi g@%i on of a soluble protein contained in tuberculin and
a sol ubt?d 2grBeoRelspcitrRgeant i genicity; and the af orenenti oned

| Mrunoagy UWaRher RrEeS. t he soluble protein having antigenicity is derived
i{froma tunor tissue, tunor cell, tunor cell conponent, and/or tunor antigen

pept i defch arsolubles podeiat@diined getubeFeudin anot her aspect, the present

i nventio rrovi des. an i mmunoadjuvant in the formof an insoluble
m cr opaf tFeétR S@\’ﬁi (EHSCFBHWTQE@E‘{‘ (‘E“)‘&‘ah?&frﬁﬁ‘ﬂ’étab‘?sot ein contained in

E g ?e;ﬁgl '( 3) anfledofingRo pRFOIER embBERL &S oF L LHINE inVMAIS! therBEr&PIRONRNT S
the aforementioned immunoadjuvant, wherein the soluble protein of the component (a)
is albumin, and the mucopelysaccharide of the component (b) is heparin; the
aforementioned immunoadjuvant, wherein the precipitates aré crosslinked with an
intermolecular crosslinking agent for proteins; the aforementioned immunoadjuvant,
wherein the aforementioned component (¢} consists of a combination of a soluble
protein contained in tuberculin and a soluble protein having antigenicity; and the
aforementioned immunoadjuvant, wherein the soluble protein having antigenicity is

(» . derived from a tumor tissue, tumor cell, tumor cell component, and/or tumor antigen
peptide/tumor-associated antigen.

From another aspect, the present invention provides an immunoadjuvant in
the form of an insoluble microparticle which comprises (c) a soluble protein contained
in tuberculin and (d) an insoluble protein molecule, wherein the components (¢) and (d)
are crosslinked with an intermolecular crosslinking agent for proteins. According to a
preferred embodiment of this invention, there is provided the aforementioned
immunoadjuvant, wherein the insoluble protein molecule is collagen.

According to further embodiments, there are provided the aforementioned
immunoadjuvant which is administered in vivo to a mammal including human after
mixing with an antigen and is used for inducing a systemic immunoreaction against

said antigen; and the aforementioned immunoadjuvant, wherein the antigen is derived
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+ are-crosslinked with an internol ecul ar crosslinking agent for proteins.
According to a preferred enbodinent of this invention, there is provided
t he af orenenti oned i mmunoadj uvant, wherein the insoluble proteii qﬁhgﬁﬁle
is collagen. According to further enbodi nents, there are provid &
af orenenti oned i mmunoadjuvant which is admnistered in vivo to a mamal

i ncl udi human after . mxin ith an, antigen, and,is used for inducing a
syot em P Pt o s P s P e Mo RIS A5 B | oned
I Munoashiptidanthm onassRidted Ratigdi gen is derived -3 11 OCT 2006 froma
tunmor tissue, tunor cell, tunor cell component, and/or tunor antigen

pept i de/ t unorFhespreesndtioderdinn fygtherTrevidee sdninor neeriné omthiminhthe provi des a

tunmor vgccine containing the aforenmentioned | noadjuvant . ,According to
or o er 10 SHE TR e e vent; AGRTHaR b prpEed FatgLBeIaar Phg

af or eneink b6 thb¥iDire\(36€idBE thoRfcebmbstidd 1 AH#Ga08 ne 2PhRALL ¥4 BAucing

i munor eaction by admnistration to a tunor tissue denatured by a p%y3|cal

means; atheanifunenimmniieeredctiomby administretiontie rgumor tizsphiienagarediesnas i s
selected froma groyp Gonsistin f mcrowave . irr.adiation, radio frequency
coagul af .y&hﬁﬁ?”ﬂ*eﬁga’zﬁ%ﬁga%%fﬁgfgea‘}“%?%ﬁ?m&f TR mhﬁr%}aﬁhﬁ RPYECHERETHGS hot

wat er i fyl@éd H0m PEoARQonsikheet ta@&owﬁ{?@ﬁjrbéiﬁﬁibﬂ,rba_dfc?ﬁlécﬁ?&ltc%v ¥&agudtion,
irradiation, laser beamirradiation, and ultrasonic disruption; the

af or eneliie¢zong coasybadiony gleectnosurgidal dnifedhetingshotinud tar injgetion, alwihohor eact i on

in vivoib adm ni) tration after mxi.ng with an i nQco e;ctent gell
out si de' {Fie' *Boty; aﬁ’i‘ 100y R IR AT RGOy Saser heam (refiatieny AR

i MUnoceRAbERIdis@@kion] theSEbRAGE Qi dne@ M od hatiEnE SISt RY stehifihg Gncel |, B
{l ynphocyte, T |ynphocyte, and natural killer cell; and the aforenentioned

tunor vERIBRRereagiitE fn Viyobyradpdhisrationafteranixing withomeiat thynodontpesent cell

i NMmunocgQ tent .cell,and an anti and t hen dm.ni.stered. Further, from
STl othereAhsbeRs thp Ry EmspBoprd Brativarcing, WBErTRAES TERARPEYs e o

| MTunor @Acisiselctedir 6 aCHORP cSBSstined SiERi Ot 1By RiphoByte "0 13HFhocyte, and

af orement i oned i mmunoadj uvant to a mammal including human; a nmethod for

t her apeRatiugak kilgr pedhtandfthg afepemrentinhpd monprdicies whid: istfepbeihg agimedi st eri ng

e o QRFRERERRS Wi B i AGE 05 Qefh St Bla bl SRHESERAILLD BY @ physi cal
administered.

Further, from still other aspects, there are provided a method for inducing a
systemic immunoreaction, which comprises the step of administering the
aforementioned immunoadjuvant to a mammal including human; a method for
therapeutic treatment of a tumor, which comprises the step of administering the

_ ( aforementioned tumor vaccine to a tumor tissue denatured by a physical means; a
| method for inducing an antitumor immunoreaction, which comprises the step of
‘administering the aforementioned tumor vaccine to a tumor tissue denatured by a
physical means; and a method for stimulating an immunoreaction in vive, which
comprises the steps of mixing the aforementioned tumor vaccine ex vivo with an
immunocompetent cell, and then administering the mixture to a body of 2 mammal

including human.

Brief Description of Drawings
Fig. 1 shows suppressive effect of the tumor vaccine of the present invention
against liver cancer proliferation. The dotted line indicates cumulative survival rate

(control group) and the solid line indicates cumulative survival rate (group
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.+ method for inducing an antitunor imrunoreaction, which conprises the step
of adm nistering the aforenentioned tunor vaccine to a tunor tissue
denatured by a physical neans; and a nmethod for stinulating an 1 0CT 7008
| mmunor eaction in vivo, which conprises the steps of m xing th;

af orenenti oned tunor vaccine ex vivo with an imunoconpetent cell, and
then adm njstering the mxture to a _body of a mammal __incl udi ng human.
Bri ef [9295'% ifjeresnvibe the mipegartisulated tuhdrralia yapriaesi voedhiedetien linge ¢ unor

vacci ”‘%Inﬁfcatt&etéﬁrt9?%%1;1@75‘3@%}41%0% gai nst liver cancer proliferation. The

dotted 1 ne 1 ndicates cunulati irvival rate (control group) and the
solid |ine irkigcatkew<pravkatiow effedctrof itka@kumhat eadefieciffthe 4résedt D veniod006

adm nistered with the mcroparticul ated tuberculin vaccine). The thin

dot t ed 93iRstitigoz IpEUTEREE W RIFh Fas admipistened tele tymey fissie gubiocten dos
preventﬁlpd}o‘g;{,eeg{}a\%ﬁ{at Jde tunor vaccine of the present invention against
tunor recurrence Ich was adm nistered to a tunor tissue subjected to

m crowave coagul ati on. Best Mdde for Carrying out the Invention The

I mmunoadj uvant of the present invention is characterized by conprising

preci pi PattddodeforCarning gutthaBveBtonf: (a) a soluble protein (except for a

sol ubl e prot ei‘ ﬁﬁﬂhﬁbéﬂﬁgvéﬂ oWH@ ggﬂ.‘é!ehp%nveﬁﬁgn isg mar SV zOP Bg}é%ﬁ?gl?ﬁ{gsde’

and (c) a soluble protern contaln I'n tuberculin erein s
copr eci prekeitidendoicll be cpaaevpidrabtes. Conbi nati on of the aforenentioned (a)

sol ubl e protein and _(nl;ee mucopol ysaccharide is not particularly limted so
| ong as‘@BtR e atrteingexearsiersg eduble protpip épntginedningmberculingaid ti on wel |

known t @ thes&skishtddriga Lhe art. Technical explanation of coacervation
is descfr%i)bgg ‘i%r? g}est acﬁ'l ril n, ]?gr exanple, U.S. Patent No. 5,759, 582.

However (c) aobiblepmtsinawhthined ihtubesadin ued in any limtative sense, and

shoul d be construed. in its broadest neaning. For exanple, albumn and
hepar i nWE&FFIR gaiddehiscopacipitpded vath the)preigitabisubl e protein and the

mucopol ysaCChéBIhgﬁmat{oﬁ%@%ﬁé Bi%%ﬁientioned (a) soluble protein and (b)
mucopolysaccharide is not particularly limited so long as both produce precipitates by
coacervation under a condition well known to those skilled in the art. Technical
explanation of coacervation is described in detail in, for example, U.S. Patent No.
5,7569,5682. However, this term should not be construed in any limitative sense, and
should be construed in its broadest meaning. For example, albumin and heparin can
be preferably used as (a) the soluble protein and the mucopolysaccharide, respectively,
however, the combination of (a) the soluble protein and (b) the mucopolysaccharide is

( . not limited to the aforementioned combination. As the soluble protein contained in
tuberculin, for example, total proteins contained in purified tuberculin can be used, as
well as all or a part of soluble proteins prepared from tuberculin by a method well
known to those skilled in the art. By stirring the aforementioned three kinds of
components, preéipitates are formed by coacervation of the components (a) and (b}, and
in this process, the component (¢) is taken into the precipitates and coprecipitated to
produce precipitates.

A ratio of (c) the soluble protein contained in tuberculin and (a) the soluble
protein is not particularly limifed so long as the ratio is selected within a range that
(a) the soluble protein and (b) the mucopolysaccharide will cause coacervation. For
example, when a solution of 2.5% human serum albumin at pH 2.5 is used as a soluble

protein, a commercially available heparin solution at approximately 5 mg/ml is used as
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~ however, the conbination of (a) the soluble protein and (b) the
mucopol ysaccharide is not |limted to the aforenenti oned conbi nati on.
the sol uble protein contained in tuberculin, for exanple, total dtlw
contained in purified tuberculin can be used, as well as all Or@@;{%
sol ubl e proteins prepared fromtuberculin by a method well known to those
skilled in the art. By stirring the aforementioned three kinds of

conponeﬁh@@“?ﬂi’éﬁ'sﬁ?"th&f]&’ &P er B Revplphle paelein vitmberrubin it HisselynpdnéAbs (a)
d (b t Kk
and (D) ,18Pthe ilcdd LAaBOOSRRP and B gﬁ@rgelﬁ?meﬁ%ma% L QK810 L Gsion (©)

preci pi at es an reci uce precip

t he solastydee@ﬂea;sﬁae €OtHerh DRArd mth%ﬁfrmgl With @geread v&m&e&qﬁmbm/mmt einis
not particul ar limted so long as the ratio is selected within a range
that (H}-5 Rel- %%laaﬁllél m%miwcaqmrpbl)es bmeomcwmwsét@wfea@blwthat eeghse
coacer vat tion,of 2 5% h uman ser gm al b m n at

o005 oL AlsbBRsiak W cort AR na {1 An tShith 3 o8 sfiere AP R b il 24

sol uti mlaheaaﬁb Ox Ehees oy whitWhdht d&StheSete@Prote ib thkéntd Qﬁémphmcies.
mucopol ysaccharide, 2.5 u g of a soluble protein of tuberculin is dissolved

in 600 1 shopkd bwtﬁﬁébﬁkﬂhysra&le leE Fhedeompangnit@) i ).cnpditionn eficinspemativar um

G 11 or o8 N iR0eae Be AERy SoRRMLSS §5¢ bl 18 ShCul Rl 9, of S

m cr opamidrop@Sidis cwaeassd ai t&&esﬁl&ldg%)rléé@i[tﬁfs%hb geddially aach orsmpmﬁmn is
centrifuged and a protein content in the supernatant Is quantified, and a

vol une Ymited toa Rﬁi‘%é\@rétzevml ch nost of the mi xed prot einis taken into
m croparti cl 0 noted that the he conponents (a) to
e’fhe r 1t§{£€ie%g)t1€ates pre 8”{ Eig pFe{i(%lt% es 1%gh SUI {nabo?

{c), conditions o y sel ected by

those skiidropsirticles, ben Be hsedﬂa@aﬁﬁmﬁixﬂmaﬂﬁﬂaﬁf withGut BhE ERRahéAc! @6 cont ai ned
in the resulti n%§preC| pitates is generally 1 mor less, but not limted
to a paP?‘ieé%ﬁré[f ipZecipitptesraay be maghest é’é:ﬁhrﬂlﬁfa]tledswamref Erletfbley fpr eci pi tates

[ h b { t hout
In the gﬁ%ﬁﬁ QlOPfO%ﬁé gpe%?aﬂ:a%g %ﬁsocigﬁe Hich e<1[r1:1c Bs %Jnay b;gm%gg%r ://&a{'ﬁm\é\%l% t |O:JI ed

any treat nent reci pl es my b

wat er . Eosslivess, ufder tratmiht WZﬂxtarD{thlfmbllaa;llﬁf efdsﬂhﬁlahgslgemmebwleﬁls. A
mcroparticles may be prepared by form ntg crosslinks under treatment with
an i nt eb¥RsI Ehe mterpplestlan prosglinkiagtagent fosmapieintis nat peptieulenly dimdted,

| nter Mol £& UhheEloRah kRikAYe 3Rkl AN AL S PRad Be 094 BAL WefihAW,y |1 M ted,

manner. For example, when a 20 mg/ml aqueous solution of
1-ethyl-3-(3-dimethylaminopropyl)earbodiimide is added to proteins at a final
concentration of 0.8 to 1.5 mg/ml with stirring by using a vortex mixer, and then the
mixture is left standing at room temperature for 15 minutes, sufficiently stable

(' crosslinks are formed between protein molecules in the precipitates. However,
formation of crosslinks is not limited to those applying the aforementioned particular
condition and using the particular intermolecular crosslinking agent for proteins.
The immunoadjuvant obtained as described above, preferably that subjected to a
treatment for crosslinking, is not dissolved even when washed with water, and can be
preferably used as the immunoadjuvant of the present invention.

Further, according to another preferred embodiment of the present invention,
an immunoadjuvant containing a soluble protein having antigenicity and a soluble
protein contained in tuberculin having adjuvant activity can be produced by obtaining
precipitates in the same manner as described above, except that the soluble protein
having antigeﬁicity and the soluble protein contained in tuberculin is mixed

beforehand, and then the resulting mixture is used instead of the above (c).
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3

and.any agent well known to those skilled in the art can be used in a
wel | -known nmanner. For exanple, when a 20 ng/m aqueous sol ution of

1- et hyl - 3- (3-di net hyl am nopropyl ) carbodiimnm de is added to proteHn%wg%[E
final concentration of 0.8 to 1.5 nmg/mM wth stirring by using | rp X
m xer, and then the mxture is left standing at roomtenperature for 15
mnutes, sufficiently stable crosslinks are formed between protein

nol ecul es i n frA FAsPatie dhe pRsRenkinvention alsoinspvides ap degingrdivvaniot
i m t eq ttﬂe tf&%s%ﬁﬁ?él%ﬁl{é%fc?epaﬂ:i ef rgglr:r]lt 12 nnegd Eoei{lﬁllec lil'lo i et ggﬂetdl 3" and
usi ng the particular 1nternolecul’ar “cr ssT|ﬁk|ng ad%n 167 proteins. The

| Munoatipeicalin «idt £ iecludle p36IHi MA@ ®oEh oPWBIcBI2B cyosthakedwihasi ed to a
treatment for crosslinking, is not dissolved even when washed with water,
and carinpamobecsias apsjinkingiagentifproptattinnoad theamsoluble protginasdaculenvent i on.
Fur t hefbio&%‘%&&éjdi@ gnstopubgg §%¢ﬂ%rn I;)Fefcgfeg %gn %%%g . gr eci)(fan{prl]g c%ﬁggs'/eenn(t:an be

i nvention, > an I munoad; dvant. contalning a sofubl € protefn na¥i ng

ant i genised! y Handver, S0 1abRiblPp @t &inMn S10EE181N1R6L hdtesdaRAYy Ciul ikl fvadsilagemd] uvant
activity can be produced by obtaining precipitates in the sane manner as
descri by apbinsolublerysteipiaeiecte thot \stslegraiableeimvivhasn he used-i gefireiafy and

t he sol . rotein.contained in bercul.in.is . .m xed f.orehand,, and t hen
t{ﬁ% 1gte?'moie%%1£arr POS AR S zli%entt lflOI' TO elfx?_l 1es %_‘B: ar%tz%l)a?ley_lgn%eti, aHidCanly 2006

the res tirng mX e | S use Ssteaa O ve

From angiehe fwedSafein tolthesslaHed in thw S ichABe s ifPh el IcieSo vA mia R b O hir UV ant
in the forms of insoluble mcroparticles conp[isingﬁa sol ubl e protein

cont ai @M me, k-ehat-uBidimgihylaminapsenyllsrebqdiimide anddhelike eambe isesk. VAi ch
are crossl.ink - 1,h [ r . la r lJ nkin ent for proteins. As
t he in§%%ﬁb?ég F%%gfﬁﬁ%ﬁFgg%ﬁ%gyhgggle%?%agﬁﬁéﬂﬁH?o &% é%8?8¥%ﬁﬁgknlecules
can be limeidd tboke sk@Reticelak lsigen can be wused. However, the insol uble
protein nolecule is not necessarily limted to collagen, and any insoluble
prot ei n nol ectheimpapoddiurRaof dhe PEesent inveptienganpbe ysedias A geppralof t he

and any " SHamGERRS | TRER ARk oo Rl Bl AT BB phe 1 11 0

wel | - knodinisiernal to £ bédy €@hphen or an animal, thereby systemic immunoreactions
1- et hyl - 3- (3-di net hyl am nopr opyl.) carbodiim de and the |ike can be used. In
gener al 2383initheiaatigencan bgfingwiefop ¥rhencihe antigep ivderiyed fFom fumon tisupess,

however tudl@ celll, 'tlmlglegalf thn)%eﬁp,%\ﬁ%/&'%ﬂo? lfi'n@iﬂgeﬁ ip%ﬁtide/tumor—as sociated
antigen, the immunoadjuvant can be used as a tumor vaccine. For example, by
mixing the immunoadjuvant of the present invention with cancer cells isolated from a
patient and immobilized, and then the mixture is intracutaneously administered to the
patient, antitumor immunoreactions against the cancer cells can be induced in the
patient in vivo. However, the method of using the immunoadjuvant of the present
invention is not limited to the aforementioned method, and any conventional method
utilizing an immunoadjuvant may be applied.

Further, by denaturing a tumor tissue in a body of a patient by a physical
means and then administering the immunoadjuvant of the present invention to the
tissue, antitumor immunoreactions can be induced against tumor cells surviving in the
body of the patient. The physical means for denaturing the tumor tissue is not
particularly limited, and examples thereof include, for example, means of microwave
irradiation, radio frequency coagulation, freezing coagulation, electrosurgical knife
heating, hot water injection, alcohol injection, embolization, radioactive ray
irradiation, laser beam irradiation, ultrasenic disruption and thé like. However, the

means are not limited to these exdamples, and any means can be used so long as the
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+ The.i mmunoadj uvant of the present invention can be used as a general
i mmunoadj uvant. The i munoadj uvant may sinply be m xed with an antigen and
adm nistered to a body of a human or an ani nal, thereby systeniF 0CT 2006
i mrunor eacti ons against the antigen can be induced. \Wen the angigen I's
derived fromtunor tissue, tunor cell, tunor cell conponent, and/or tunor
antigen peptide/tunor-associated antigen, the imunoadjuvant can be used
as a tURBMS/Adcindace erl} death ph temon gellsdng Fymemidssueny Awady meratyess efhe
present_;l | i . 150l : a patient and
innDbiI?%%%%mgkﬁﬂfhéﬁh?%%ﬁﬁﬁé?%§%§?g&fﬁkgéﬁﬂ?éﬁéghsly adm nistered to the
patient, antiFatnxampbeyuiricnes b entisagsais Redgil i doaink deatigg bs ntarvwieei Nduced
inthe patient in vivo. However, the method of using the inmmunoadjuvant of
the pre&Eatiatipny,ang; thgjmmunpgdiyvapt obthe prepens inventioncistadmiaistered inkp thand any
convent | : Al 17l | j.uvant e | i ed. Further,
by dena%%’ﬁkggghgﬁg%?H%#%%ﬁ%H?ﬁﬁgo%%g§9%$ggy%%Fﬁg%$¥%%ngg%%fgﬁégps nmeans

and t hesurattihgistids omngirkhendingnunoadh snv@siueol Wia iheasenindadjeaht eNtHeo t he
tissue, antitunor inmunoreactions can be induced agai nst tunor cells

sur vi vi PRESPH PRentioinadminivieredaiti ispise peerpblest edministersa tuhereminat ur i ng
the t UBiiutibs 8t fhd SullPlimdd VHdsRNEATHY nldifbd SaafASEXRIRLES U her eof
i ncl ude, tor exanpl e, nmeans of mdérowave Irra batlon, eradi o frequency

coagul aimmwanoddjeering the agedent inventieh @€ hoBMi@H Gakh&K Afokemei@aiddng, hot
wat er injection, alcohol injection, enbolization, radioactive ray
i rradi atPBfiments, AHyanethodsandeanplied sp lermrs thegnethedicrapravide ehe | i ke.

roviever en it RIS e fni b Bt SIS B XAIRLRRLOAN ALY HEANS Can be

e
{used Yo) ?ong-as t neans can | nduce cé of tunor

cel | s i mfagdnipmisedtisg vdls {had nfprdate e thy petatafed flydi iahe Mo AR RithBe
approprijately used in conbjnation. For exanple, when a tunor _tissue is
coagul at@BeRAntEeens £priadn el intbe donatared itumen tissne 9T the impracadinvaeiaef uvant

of the HeenRNlnd!BYEdPth dirad Uik ﬁ&sgnkig&& Hepufigagni ated {1 ssue,
anti tunor 1 munoreactions can i'nduced agar Ast Lunbr cel | s survi vi ng
i nsi de or surFwothelt, ignidreréactions in sisdleodyWadlsdbe biimmbctadjbstvant of the

present invention is admnistered, it is also preferable to admnister a
t uber cuf¥tracoEpergeilp mixingheforehand thegmmpgogdiayant ¢fdhaprersat rveatignamdt er i ng

the immunocompetent cells, and then administering the mixture to a body of a patient.

As the immunocompetent cells, dendritic cells, B lymphocytes, T lymphocytes, and/or
natural killer cells or the like can be preferably used. However, the
immunocompetent cells are not limited to these ceils.
From a still further aspect, the present invention provides a vaccine
( comprising the aforementioned immunoadjuvant as an active ingredient. When this
s vaccine is administered, immunocompetent cells may also be mixed. Further, a tumor

tissue and/or tumor cells can be used as antigens by mixing with the vaccine. By
administration of a vaccine obtained as described above to a patient from whom the

tumor is derived, the tumor can be therapeutically treated.

Examples

The present invention will be explained more specifically with reference to the
following examples. However, the scope of the present invention is not limited to
these examples. The immunoadjuvant of the present invention prepared in these

examples may be referred to as microparticulated tuberculin (or its synonym).




| mmunoadj uvant of the present invention is not limted to the

af orenenti oned enbodi nents. Any nethod can be applied so |long as the

nmet hod can provide an environment in which the i mmunoadj uvant qf1 the'l[][}ﬁ
present invention is taken into antigen-presenting cells that migrate to
t he denatured tunor tissue together with the tunor antigens contained in

t he de t Ls (o] ' noadj uvant of _the present inyention
can ai 12CH g ot PAEp e S et bl LRI Y Rbe e 1 RERRER P O
i n the dfabhyr eacel SO be stinmulated by extracorporeally m xing beforehand

t he i munoadj uvant of the present invention and inmunoconpetent cells, and

t hen ad¥i Mptarials apd methedsct ure to a body of a patient. As the

I muno . cell. ndritic cells, B lynphocytes, T |ynphocytes,
and/ Or“'ﬂ%?h%%}tm iqfﬁ%?ngnz)faﬁ%uvgflgt he |i ke can be preferably used. However,

the i mMuUANEERHeianierat] 15udfig s5iQkion (FAISAS BalkGerl A1B6R a6 B dfer) il | |
further aspect, the present invention provides a vaccine conprising the

af or enefitth sherdliseditiniondy avaneenieation ofk 5% andragiedpd tr P\ withhd & Hcci ne

is adm {pi-st.e ﬁ co tent cells may..al so pe.m xed. [Furt a tunor
tissue %n@eo{e% ﬁﬁlﬁg%ﬁ%mc]gﬁerﬁlg ﬁg’éﬁ“ 12 SO T BYPIAR is?llélglv‘\)nngﬁroitv fe

vacci neHefyrin a000,M090 A1 Ob ot 7269/ REHhNEr 1RBE, Aveees PRhaflBs Lt hebrakaveito a
patient fromwhomthe tunor is derived, the tunor can be therapeutically

t r eat edit EinVSIPEeportinas pelesehnnd; taeturimine the optimalenifing netde pithe heparin
i fi VARY f e f ol | owi | es. . Ho h
of “he Shutith " MrlbebEBR Fork Bph My, oo B LR iBE AR and N SCOPE

i Munoagintikifiged ot 2,508 WneSEBOO ENfveNGiBihudés AAHHe botkhitéRitesanes may be
(referred to as mcroparticul ated tuberculin {{Qr its sgilonyn). 8 1 1CCT
2006 EsaRepratapt wagaypatifipd by apmgdiropsinsaey Kitakiapan Sio-Rad Imberataries,

I nventi LSt g H gf liv Materi.al s an t hods. 1.
Pr epar at'i 6?11%3#’ 63|S rrTrI'r‘g1 ﬁ%gﬁdljgl ua\c;é]?]‘lr"hf‘[a&&g@gzﬁe%@%eﬁ Cet ﬁar#% 1if rlﬁﬂ Hgnsgo Oﬁ? }St%)or? (HSA,
Baxt er wWhdurnelsich Bakiess thava99 9od o thd mitkd ProteBisiwdréadkyaime the a

concentlrn?érioggrticges.z. 5% and adjusted to pH 2.5 with 4 N HC1.

3) Tuberculin (Japan BCG Manufacturing Co., Ltd., purified tuberculin for general
diagnosis (fuberculin purified protein derivative, PPD) for one persen, amount
equivalent to 0.25 . g of a standard product) was suspended in a heparin solution for
injection and added dropwise with a 2.5% human serum albumin solution at a given
ratio with stirring by using a vortex mixer,

4) The mixture was centrifuged at 4,300 rpm (1,300 g) for 15 minutes, and the
precipitates were washed twice with sterilized distilled water and resuspended in
sterilized distilled water.

5) The suspension was added with 1-ethyl-8-(8-dimethylaminopropyl)carbodiimide
solution (EDC, SIGMA, dissolved in water at 20 mg/ml) at a final concentration of 0.8
to 1.5 mg/ml with stirring by using a vortex mixer and then left standing at room
temperature for 15 minutes.

6) The mixture was centrifuged at 4,300 rpm (1,300 g) for 15 minutes, and the
. precipitates were washed 6 times with sterilized distilled water and resuspended in
sterilized physiological saline at a required concentration to obtain a

microparticulated tuberculin suspension.

2. Measurement of suppressive effect of tumor vaccine against growth of mouse liver
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+ 2) The resulting 2.5% human serum al bum n solution and a heparin sol ution
(Novo Heparin 1000, 1000 U m, about 7.69 ng/m or |ess, Aventis Pharna
Ltd.) were mixed in various proportlons bef or ehand to determi nﬁl]b?l[]l]ﬁ
optimal mxing ratio of the heparin solution. Mcroparticles were
initially prepared at an arbitrary mxing ratio and centrifuged at 2,500
rpm (1, 300 1g) for 15 mnutes, and the protein content in the supernat ant
was quar?tl?’led by using Protein Assay Kit 1 (Japan Bi o-Rad Laboratori es,

Inc., TokN&Pa 1-BNfvePRAAR|celld XeutGréPhh Al ’!}ﬁfy Hi@:i:h@ e6hiBferA ih alh1R:th QMtieng a
condltlon under which not I'ess than 99.9% of the m xed proteins were taken

i nt o t héish pagingpadianpitersof B’)crffubemamrnoblllzabmthm vamafosmaldebmnde Co. , Ltd.,

purified,tuberculin for ner.al nQsi tuberculjn purified p;oteln
Gor | vat URITBREPom ferdhes P 2 bGand hedatle Fare Heshel Biibadufenpsy

st andar d%’i)ﬁgtéqufe\ﬁ@&sﬁﬂ%@&ﬂﬂ@ﬁmg‘ceﬁcﬁ‘ﬂ@ﬁd ha3RbihbOPERE)), hidbigst i on and
added dropwi se with a 2.5% human serum al bumn solution at a given ratio

Wi th stweshedgprshsterilingd #ithdi% xthrnobrand4thoifdughly whsieel agrin edtit PBS(rged at

w th st BT tyiara Fosh b df e b e mBh enbone B et PeledREHY) oo °°

wat er . ﬁ,}gTJhg,ssuspenm on was added with
1- et hyl - 3- (3-di net hyl am nopropyl ) car bodi i m de solution (EDC, SIGVA,
di ssol véuThacellstweredhoaghiy whyhedt wish fBH#), eddedwithe? mipeoflish &a to 1.5

mg/m w th.stitring.b a.voriex m xer then left standing at room
terrpera??}yel‘#gf‘ne %‘Fﬁ%’ﬂj{% ggér)ul)ﬁféf]ﬁickﬁﬁeg Qégﬂ%ﬁrl fuged at 4,300 rpm
(1,300 @)Tlflé)éelﬂsswéﬂertﬁﬁl%%gh@n@aa;m wilh PRI, %h@%hé!\@ﬂ% VRANGH SbilibdP sl t h
isterl lized distilled water and resuspended in sterilized physiol ogi cal

sal i ne #eresarapad ¢féw1@bme‘e‘ﬁpwa@mi)ﬁﬁlmndbﬂ & RBE(H)ni cr opart i cul at ed

tubercu pen surement of su ress tunor
vacci nekagal NS umer%f\%blq gt ° %’gsﬁuﬁmf}wn co’érei @ té lsf)esl%aﬁa 1-6
liver cpneediceh E@peWrwﬂﬁdam withN@y B%ﬁa@umeﬁlllﬂ@ahtmﬂ (8.28! 9%?10@
culture dish having a dianeter of 10 cm were inmmobilized with a

par af or khPBEfiyHend incubated for 2 hours.

6) The mixture was added with 150 u 1 of the microparticulated tuberculin suspension
(containing tuberculin at a concentration of 3  g/ml), and further added with 50 21
of PBS(+) to obtain a microparticulated tuberculin vaccine. In the same manner, 200
1 1 of a solution obtained by diluting 5 KE/ml OK432 (Chugai Pharmaceutical Co., Ltd.,
Picibanil 5KE} 10 times with PBS(+) was placed in an Eppendorf tube instead of the
microparticulated tuberculin and PBS(+) to obtain a vaccine for the positive control

group.

:/—a\\
e

7) Nine mice syngeneic with the Hepa 1-6 liver cancer cells (C57L/J, 6- to 9-week old,
males) were intracutaneously injected with 50 u 1 per animal of the above
microparticulated tuberculin vaccine. This procedure was repeated one week later.
Nine mice in the control group was injected with only Dulbecco’s phosphate buffered
saline not containing calcium or magnesium (PBS(-)). Further, the animals of the
positive control group was injected with the vaccine for the positive control group
prepared in the above 6) in a similar manner.
8) Further one week lafer, the animals were subcutaneously injected with Hepa 1-6

~ cells (1 x 107 cells/0.2 ml PBS(-)) at the right legs.
9) After the above challenge, the animals were intracutaneously injected with 50 11

per animal of a microparticulated tuberculin vaccine prepared in the same manner up
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“solution at roomtenperature for 2 hours. The cells were washed with

Dul becco's phosphate buffered saline containing cal cium and mgﬂﬁﬁtﬂ
(PBS(+)), further washed and sterilized with 70% et hanol, and t gd%y
washed again with PBS(+). 2) These cells were added with 10 ml per dish of
DMEM nedi um and i ncubated at 37C for 2 days. 3) The cells were thoroughly

washed g ,ghlg ?% H‘*Sbat gﬁ)q%dlgdt@ ﬁt}m m@&r ol Sc%lﬁfﬁl%ub&cuﬁn (%/ .ne sol ution

(25 g/m I nc our's were ! ughly washed
with PBﬁ(eia)aratMIdoﬂﬂhmadaﬁlet@haimédmﬁlmrbﬂlﬁedt gebhdent®iod oFQr apealof frhei th a
scraper and suspended_in PBS(+). 5) In a volunme of 200 | of the suspension

cor r espoRIFH JE]‘E? toRErok grqup wes wientedh elyish FRS{oedFirthan thepunelir the ube,

cded A0 8 FabbbBIGH DOy 0 P At nthf ER( ) o0

m cr Opaptelpané(hizeﬂleta}bbeé euin A shuispemsheér. (containing tuberculin at a
concentratl on of 3 and further added with 50 u 1 of PBS(+) to
obt ai n rﬁ%ﬁ‘éﬁ‘ﬁ‘ilﬂam %@W%@P&ﬂsldﬁtm@ﬁﬂéfter grawté of snbeutanems liveo 1
of a so%&{{ pn obtained by diluting 5 KEfFm OK432 (Chugai Pharnaceuti cal

Co. , ‘Picibanil 5KE) 10 times with PBS(+) was placed in an Eppendor f
tube instead of the mcroparticulated tuberculin and PBS(+) to obtain a
vacci ne f r the positive control group. 7) Nine mce syngeneic with the
Hepa 1- PYAHES cancer cells (C57L/J 6- to 9-week old, nmales) were

t t
Imnci gg;r ? |n gﬁluglltl% sﬂltg;éﬁ'gg %ﬁ\%?{’ A sg'f)rreoé’é)gﬁrlé %%Rfeéﬁre‘é‘{rgﬁs e week

| at er. tHd coetrol geopn th@grmmamhasgémmm&he RiigGheetictldfed @abarcbihbecco’ s
iphosphat e buffered saline not containing calciumor magnesium (PBS(-)).

Fur t her Y29°H, 3Rl the gotive gentrelagpepy eToogtaus| adgilalﬁibeméswlithjtb‘tt ed with the
vacci ney flaropm&up@@myﬁcﬁﬁa%&Jmegﬁﬁqu%d PLERA AaldhiaRE: AROVELhe ik 8 y

sim | ar mannher one wee he ani ma

i nj ect econirdligrbigpwith- Hstatilicsily digkifiddnt ﬁiﬂ'dr%ﬁ& @ogtarBBiR6t, Jp<oagootihe right
| egs. 9), After the ahove chall enge, the animal s were intracutaneously
i nj ect etloFFIRT-doe admipistersdigrenp gleo ghowed antitumenaffact guparbarte thah vacci ne

prepar eghdepyddie ﬁ@%sﬂﬁ@%@ﬁtrﬂpgrohl)p

Example 2: Tumor recurrence prevention effect of microparticulated tuberculin
administered into tumor tissue coagulated with microwave *

A. Materials and methods

1. Microparticulated tuberculin was prepared in the same manner as Step 1 of
Example 1.

2. C57TBL/6 mice (females, 6 animals per group) were intracutaneously injected with 1
% 108 of syngenic lung cancer cells (Lewis lung carcinoma cell strain) at the right legs,
and when the size of the subcutaneous lung cancer tissue reached about 75 mmS3 on the
8th day, the mice were anesthetized with pentobarbital sodium. Then, the skin aside
of the lung cancer tissue was cut, and Microtaze endoscopy-use mono-ball type
electrode (E-24N, diameter: 2.4 mm) was inserted into the cancer tissue from the
section.

8. The electrode was connected to Microtaze (Model HSE-8M, Azwell Inc.), and the
tissue was irradiated with microwaves at 10 W for 3 minutes until the cancer tissue
apparently gave complete coagulation by heating.

4. The wound was sutured, and a tuberculin solution (obtained by dissolving 25 ng of
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*17"1'0 CT 2006 to the above step 6) (provided that the mcroparticul at ed
tuberculin used for preparation of this vaccine contained tuberculin at a
concentration of 2 g/m). The 9 nmice in the control group was ilnj@ch &
only with PBS(-). Further, the mice in the positive control group were
injected with the vaccine for the positive control group prepared in the

above j.m . ner.. 10). Then,, SUr WiV rate.of the m.ce, wa

ot or m D ffecrleR B BT 0P ot Aol 0500 <FHipd] R sfsBefa i it ERIRT

resul t stubefeudinoldbntaimifiy 80 nk. of PRkFieli tal bR uBROWE pkAR R VBl BSF gpHIEMEsEiéAr the
control ?_r oup, the group administered with the mcroparticulated tuberculin
vacci nesalipgy wepiniesded inte thepanasr tigswepn theé0tgrdasp Rurtihei ldtledey thit h t he

m cropay.t | ed tuberculin vaccine,showed.a survivagl rate hi r than
That _orytsEisn bR aEh el AL Ly THeGPRE 4F e gt bl fevtid PLiveric o

(1 0g-r adibjécted to MY 10O GlidrowaWB QU RIiont hEudiEy N SIRF R Er S PHR: i8R RRoved
antitunor effect superior to that observed in the positive control group.

Exanpl eWith origresravedernupetice sprupvadmindstendd wisth QI-432 ¢ 1 &3HL2S nbubsteed of

t ubercu}yin . i i st er intQ. tunor tjssye coagul.ated with ve A
e or | atte iisBORe PRt L i (PP . 355 FRRE AeBR R et R BICLR B he
same NeRBIS @& iSted 3 1l tub%RARh @olbtiod: (gFARY Perdit& %Jesﬂpédes, 6 ani mal s
per group) were intracut aneouslg injected with 1 x 106 of syngenic |ung

cancer &etheq, changes ip Ghesicalmmidphicanspt tisgsreadniirget duedorbghredeegmre and
when t I subcut aneous | ung cancer tissue reached about 75 mm8
on thehﬁg§%ﬁ§g%e§ﬁ§em ce were anesthetized with pentobarbital sodium
Then, the skin aside of the lung cancer tissue was cut, and M crotaze
{endoscggy- use nono-ball type electrode (E-24N, dianeter: 2.4 nm was

i nsert el FatWi%t he cancer tissue fromthe section. 3. The el ectrode was

comeeted ¢ o ATt MOGL R PR g B P B, 15
appar ensiky ofjlaing caarqy 1ds@e 60 BAHIcal | BNtHYYoHAEALt1d@ up to the 33rd day after the
transplantation of the lung cancer cells, recurrence of lung cancer in the tissues was
clearly suppressed in the group a in comparison with the groups b and ¢. In particular,
no recurrence was observed in any of 6 animals in the group a receiving the
microparticulated tuberculin and the tuberculin solution, and thus the group gave
complete suppression. Whilst, in the group d not receiving the microparticulated
tuberculin and the group e not receiving the tuberculin solution, the cancer tissues
once shrank after the microwave irradiation and grew again, and each of these was a
(- small cancer tissue. Although the cancer proliferation was suppressed compared with
? the groups b and ¢, recurrence was observed in 5 animals among 6 animals in these

groups (Table 1).

Table 1
Recurrence after transplantation of lung cancer cells

Number of mice in which lung cancer recurred among 6 animals per group

a: Microwave irradiation + tuberculin solution + microparticulated tuberculin
b: Microwave irradiation
c: No microwave irradiation

d: Microwave irradiation + OK-432 + tuberculin solution

64 SRR - L I =~ B ) I o]

e: Microwave irradiation + OK-432 + microparticulated tuberculin
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4. The wound was sutured, and a tuberculin solution (obtained by dissolving
25 ngof -11 110 CT 1006 purified tuberculinin 25 g 1 of
physi ol ogi cal saline) and suspended m croparticul ated tubercuHLpUcszﬁ
(containing 50 ng of purified tuberculin, suspended in 5 g 1 of
physi ol ogical saline) were injected into the cancer tissue on the 10th
day. On the 14th day, this injection was repeated again (group a). The
mce in the control group (group b) were subjected to only the m crowave
i rradi alndostridtipplieahility control group not irradiated with m crowave (group
c), a group mpnistered with OK-432 (1 KE/ 25 pl) instead of the
m croparti cul St PPUERAdNYINH of he nresent ineatian grp afficientinexhibit dgteritt h
K- 432 (4L o) P > i olutign (group e) were al so
preparégguggﬁé eg?%gﬁgﬁéégﬁgﬁﬁ%ﬂggiPéggfﬁﬁg%hﬁgﬁ%%#%%ﬁe%issue enl arged due
to recurrence were neasured over tine. B. Results The results are shown in
Fig. 2. Each point shows an average value of the size of |lung cancer
tissue in 6 mce. In the observation up to the 33rd day after the
transpl antation of the lung cancer cells, recurrence of lung cancer in the
tissues was clearly suppressed in the group a in conparison with the
groups b and c. In particular, no recurrence was observed in any of 6
animals in the group a receiving the microparticul ated tuberculin and the
tuberculin solution, and thus the group gave conplete suppression. Wil st,
in the group d not receiving the mcroparticulated tuberculin and the
group e not receiving the tuberculin solution, the cancer tissues once
shrank after the mcrowave irradiation and grew again, and each of these
iwas a small cancer tissue. Although the cancer proliferation was
suppressed conpared with the groups b and c, recurrence was observed in 5
animals anong 6 aninmals in these groups (Table 1). Table 1 Recurrence
after transplantation of |ung cancer cells Nunber of mice in which |ung
cancer recurred anong 6 aninals per group a: Mcrowave irradiation +
tuberculin solution + mcroparticulated tuberculin O b: M crowave
irradiation 5
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c: No mcrowave irradiation 6 d: Mcrowave irradiation + OK-432 +
tuberculin solution 5 e: Mcrowave irradiation + OK-432 +

m croparticul ated tuberculin 5 -12 11 OCT 2006 |Industrial Applidabidl 186
The i mmunoadj uvant of the present invention can efficiently exhibit potent
adj uvant activity and avoid conditions undesirable for living bodies. t..
-13 11 OCT 2006 What is clained is: 1. An inmmunoadjuvant for

adm nistration to a tunor tissue denatured by a physical neans, which
conprises: precipitates fornmed by coacervation-of (a) a soluble protein
provi ded that a soluble protein contained in tuberculin is excluded and
(b) a mucopol ysaccharide and further conprises: (c) a soluble protein
contained in tuberculin wherein said (c) is coprecipitated with the

preci pi t aW8st isxlaifted is:nmunoadj uvant according to claim 1, wherein the
physical nmeans is selected froma group consisting of mncrowave
irradiation, radio frequency coagul ation, freezing coagul ation,

el ect rosur gi cal 1.k imanimeatijuvgnt fonhdmﬁﬁﬁ;ﬁaﬂldiu 8 Glth@ior tiddueqR@hturd B4 1 ON,

enbol i Zatﬁ%xcalﬁ@h@%&éﬁ%ﬁ% cLd:radiation, laser beamirradiatian, and
ultrasonic disruption unor vacci ne conprising the i rmunoadj uvant

accordin gpqe&pgzp.%s ﬁqrpeé ,by;coacegma,txon of
(a) a soluble protein, provided that a soluble protein contained in tuberculin i ig excluded
and
(b) a mucopolysaccharide
and further comprises:
(c) a soluble protein contained in tuberculin
wherein said (c) is coprecipitated with the precipitates.
2. The immunoadjuvant according to claim 1, wherein the physical means is
selected from a group consisting of microwave irradiation, radio fréquency coagulation,
freezing coagulation, electrosurgical knife heating, hot water injection, alcohol injection

t

embolization, radioactive ray irradiation, laser heam irradiation, and ultrasonic

disruption.

3. A tumor v_gccine comprising the immunoadjuvant according to claim 1 or 2.
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