o st'e3e{x"| 6TMRSPECI FI CATI ON | MVUNOADJUVANT Techni cal Fi el d The present
invention relates to an i munoadj uvant. Background Art Tuberculin has |ong
been used as a test reagent for detecting an anamestic infection with
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 oldppmgdcRyignrifying protein conponents in
crude tuberculin through amonium sulfate precipitation is extrenely safe,
because no hypersensitive inflammtory responses of skin is induced even
when the tuberculin itself is 1histered to human, although
sonme booster effect is observe@ﬁ&ﬁﬁ§ﬁgﬁégﬁgﬁfed tuberculin reaction test
(Singly 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
|nnunor3g@pﬂ@hgué@alnst tunor cells can be efficiently induced by

adm ni strati a SO|IdIJIed o%?qlcro artlc lateg tunor tissue to a body
together with %PV§3§Pngﬁ%lﬂﬁﬁﬂa egpd nﬂﬂ“@ JB¢PEKi ne i nducer

(PCT/ JP0O0/ 00692). They al so found that potent antitunor inmmunoreaction
agai nst tunor cells can be induced in the above process by sinultaneous
adm ni sBagkgremndfrta purified tuberculin in a soluble formas a general

i mrunoadj uva [ JPO0/ 0692 As. descri bed a onents_of

tuber cul | calPHSESTi DT loE Rebn HOFHAE A et a4 BERERE & PRRROEir cul i n
CO”poneﬂif&tﬁUhewi%E Mmbsactbﬁaw Hid¥feudosil Rag or J&Ectﬁﬁ%ﬂodﬁﬁﬂ! finvesliis@ppear
fromthe site of adm nistration by diffusion. nown that conponents

in a finfteradmigistgatien ellMacelfackarium beris RS (kerpinafisr ablirevéited pe 8BCGGhs

after bei n ol yst ne nlcropartlc es ve only
veak adtBRAIIPeRpB Sk B SR BRI cif R RobnR Hoap MerpllF O

| munol thrbﬁg}heﬂl&nonz@ﬁ slﬂiate BRADitatithes e@ﬂe&m;uyaa'etbdcau@ Al ﬁﬁﬁdry&ﬁlﬁwt eis

i mobi I'i zed on an insoluble adjuvant carrier, the adjuvant does not rapidly
di sappeylagymefory gesponsasrid skneweng‘m@eﬁmvam@q@o&herwbmpuvawlfaet ivity.
However yr,ene cro artlcl b|||zat|on
pr oductrezfr%é%gl??gg@m [{‘gterdi E)ODQHIX% gaélghof)l glse A r?é)Stgél ﬁ%‘:t ]’Fﬁie)?erg?% degr aded
in the ﬁebdlb‘edaﬂﬂehﬁﬁﬁrf@aétmiﬂ‘;‘ebf e2heh (1.8 tll ¢ A nd. IR iR Hif) c&rbw 2661,2
nmeans tQ solve the aforenentioned problem a nethod is cited in said

lit erat PRI 643 2cBponents in a filtrate of a culture of bacteria is

ot al., Vacci i Pyantcs SLM Ok En QR kliln SR WAL bhfhifor BRRRR Ry M

879- 885ag4iARGtumkaels batibe efficiédtly infucé Py e6RANDkEEYion 48 a s3Adided 0£996;
Venkat aprasad, N., et al., Vaccine, 17, 1814-1819, 1999). However, it is
known t Ratropaidicyiated samar biysientord bodydlogekber witheat lepef ry{eljamﬂ &t eytgkine or

co- 9l Yol iRk pERNRORIRBobPC iy ARl T RO ASH ATALL M A resul L [

aC|d|f|cat|on of a oca envi r onnent i on occurs, and thus

t hi s nmeidwdnbeaatien apaidestunad @1k @an be\thdgeaddiths abdachodéssdlyy, an adj uvant
that is solid and bi odegradabl e and free fromthe aforenenti oned
undesi r SBtHtancerdASmiRistraEan of a suridied;tybenculiniip apobyble dorm a5 megReTadgy .

h
\I/:\ﬂur EhegﬁﬁgP?%EQMﬁ%ﬁ?Mwéb%ﬁ N QU1§Seer{BRa LATIL %’:ﬂléés‘ﬁ’e%% of ﬁlb%}’&ilﬂn] | Vg

lently stinmulate anti tunor | mundreacti ons al nst
t unor che¢ hsilindbas aﬂi‘mmusnhedlﬁdaht) Hoegvat, Bire@ tub&sulin c‘ﬂﬂllpﬁheﬂtls 23¢l€olinble,

obtaineﬂmy orehand by physi cal denaturation of a tunmor tissue or tunor
cells ¢ fgedhpriesbaiidenroridSedisapraar drm fansite Af adreinigagtion ban
individgﬁﬁwgﬁLa syngenei ¢ animal. Disclosure of the Invention

It 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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~ As ‘mentioned above, tuberculin is extrenely safe even when repeatedly
adm ni stered to a human, although tuberculin has only weak adjuvant
activity in a dissolved state. An object of the present invention is to
provi de, by using tuberculin, an i mmunoadjuvant which can efficiently
exhi bit potent adjuvant activity but avoid undesirable conditions for
l'iving ﬁ&lsiét@sene thiteopdvieRt ¢h $hRfimkldhiRIAFArol MRt ipRB 638G HEhed vari ous
researches to achieve the foregoing object.” As a resul%, t hey tfound that
pot ent amfiiganapreserting talls, ey areawt degnalded imbieatatlsdhingyb quomy ugdagjrable
sust ai neldéﬁesl gase %e arét' on of tuberculin. Further, during the study of
the susParAEA-FEIBEES 5 2dr ati on of tuberculin, the inventors of the
present invenid Qinedng Qo kONEEhE BRkem ¥ hedl 1YPleth, aNHe (HBRE bledVR il xed toO
form precipitates by coacervation, tuberculin proteins were taken into
t hese pltezpirear sdichaemnpdnenthip 3 fikodigbfe aultsrephibadtetieds hwumat foor med, and
t hat when .t he 2 i;nsol ubl e mcroparticles were admpister t.0 ody
t oget her o RIEHIE srp bR peRas g o PR HbleF (TR FhpisR et S eipetiBes b ed
potent ismw159Y, auesitENE BT actal., ¥ReindIan Bhe¥ssErBeagiiliBer&dll 9. a
thermal |y denatured tumor tissue in vivo) antitunmor inmunoreactions were
successBifteghnokngycdd 29-Bife 1976 Yenkatapyasadi ¥n ehab, Yedvirey @8, B4t 1 9h3%99%. of

t hese findings., .The prese i hventi.on thus ovi des an, i noadj uvant ,
whi ch C%I”r‘%%ﬁ?%egtzmp%lg‘%flﬁﬁ% a%heesﬁf‘g?sﬁgd“f}%}“’gbca‘%@l@‘é‘% & PSV(%a%t“géol ubl e

pr ot ei Ned-gliyeslidée (PLBR e derm0ds Bl E: REQLPLRA dePRidative tard drdsURE I HbildiTidaSion
excluded), and (b) a nucopol ysaccharide and further conprises: (c) a

sol ubl eo beal snvitsmmeant sthare thedegredation otvarsiamddhing thisymethed by aled pi t at ed
with th 2C1 DI . _According to preferred enbodi nents of the above

i nventi grrl\@s?%g?ee&gtrl%?npﬁ}gbvdﬁ%éd t%e af gr enenti oned i munoadj uvant, wherein
the sol ubl e pAabedingf at hejueanpPenant s¢la) ahd bdogdableadidl frb&€from the
nmucopol ysacchari de of the conponent (b) is heparin; the aforenmentioned

| munoaHiPERRARtoRRRHdienirele agHiers At breaslegired on Suetioldiob qumpt imaHpology

i nterno Lar ssl. Lokl for pr ins;. the afor nt i.one
| munoati g eniRash Bt SNl 8 n S RR0Rak iR, RSP AT LENE hy
conbi naéffiefently Ainselatdh €tifindértintin Cadteadtnad dgaidsyDive Gliion céllfiwhes ol ubl e
protein having antigenicity; and the aforenentioned i nmunoadj uvant, wherein

the sol ebpEripfestkian AeratierdiieTuge fhigh ssus ielebtairad heforpband bghysicak ue,
tunor ¢ éAatuhH:ﬁle ofcﬁe\{dm%%%%mtumﬁp gél?sr cohgﬁggnéégﬂelggg a{]% diverse tumor
gen. Fr er aspect, e pr

pepti de/tunor-associ ated anti om anot esen

i nvent i antigeme\indas bady b nokAdidusBbefta syhgehéiclapimubf an i nsol ubl e

m croparticle which conprises (c) a soluble protein contained in tuberculin
and (d) an insoluble protein nolecule, wherein the conponents (c) and (d)

are cr opsdel dak 8otk An@lLdi )t er nol ecul ar crosslinking agent for proteins.
Accor di ng %0 a c|c))r e%e?r ecFlJeHnbodi ment of this invention, there is provided

t he af or ement Aomedticned abac] tukentylinvsedxerdindl @afenseh wited peitedly nol ecul e
is collagen. According to further enbodinents, there are provided the

af or emeREPHHEE ¢ d M BEeGv alipovd Wberalingrasondy sreall adinvany getivity it mal

Lo U0 BpNERAL oy LR e BER P00 e LCIA0 o

i nunoadlp imantneadjeenet whidhecaantfficiently exhlibiti paent @djuvant activity but avoid
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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“froma tunor tissue, tunor cell, tumor cell conponent, and/or tunmor antigen
pepti de/ tunor-associ ated anti gen. The present invention further provides a
tunmor vacci ne containing the aforenentioned i munoadj uvant. According to
preferred enbodi nents of this invention, there are provided the

af orenenti oned tunor vaccine, which is for inducing an antitunor

i nmunor j .l tJ t i t . hysi cal
moans:  TRarefOribofitoiehi ddaitoldoRa W E Nody SEARRERNR A Sl BT

sel ect esbliiblerpuaifipdoniperraiial, shdyngchibitétd potonmntiandr pradéstiveosffect,athidowhé¢requency
coagul ation, freezing coagul ation, electrosurgical knife heating, hot water
i nj ecti By Va?r@aﬁ‘aqm}sg?r@éttp SribeuRpldy fdonatugerd tymaeh Birsei peivapntiFiaEeR at i on,

| aser DeauhbidadliBld 0Bre ANCLURIABANEGL IELURLIAHR int i PALCHBALIQNG] turTDr
vacci ne, which is for stimulating an i nmunoreaction I n vivo by

adm ni sthealbdsinofathiess findidngrg Wi th an i mmunoconpet ent cell outside the body;
the af orenentioned tunpr vaccine, wherein the i nmunoconpetent cell is

sel ected frontae BreSERt WyRBTieR thigs proifes Endmigpgoadmvaptypbiclcgmpyises:
I yrrphocg{.e%ipi@d[}gs m%q’lgd%gl’ér%ﬁ%“; and the aforenentioned tunor vaccine,

which is for belng mx extracorporeally with an i mmunoconpetent cell and
an ant i ¢gom svhable pesteadiprovidtd tledt. a falubleqirptein contatrelllindtibarcudspect s, there
are provi e&éﬁl nmef hod For inducing a system c i mmunoreaction, which

conpr i sEEYHE s of adm nistering the aforenentioned i munoadjuvant to a
mammal - gl YdbsRidbanrig@ method for therapeutic treatnent of a tunor,

whi ch conprises the step of adm nistering the aforenentioned tunor vacci ne
to a tuapd firtbeuengenasur ed by a physical nmeans; a nmethod for inducing an
antitunor i oreaction, which conprises the step of adm nistering the

af or ene )iaosr?ngﬁ’qfﬁ F“\/‘é’%‘i‘lﬁﬁét“bt‘ébecrﬁﬁb? ti ssue denatured by a physical

means;  gidrdn WaIdQis Qpreiihitited i R pldlpMAQLLaCt i on in vivo, which
conprises the steps of m xing the aforenentioned tunor vaccine ex vivo with
an i nmunoconpAtendingdb prefancidtehdrndadantsios tler atwye tilneentiont theze hoe prdvaded of a

mamral incl udi ng humgn. Brief . Description of Wi ngs. Fi 1 shows
suppres%li“?/%g'é‘fr? 0 IR g Y ARt R ‘?fé"b?hetsﬁghg? BEBAT ‘ifﬁb‘éﬁ?’?lB?P%é?)nst

liver canggtumih Odd @leahhQpolyEhchdoide@d thd Pénddddne &1)88 nepath aleve survival
rate (control group) and the solid line indicates cunul ative survival rate

(group abremautivmedsirenedoadjetanthwhareain dipaptdcipitaiteare abosalindel iwittaeni ne) .
The thin dotted line indjicates that of .posjtiyve control, group. Fig. 2 shows
e vent FgfTap Eaur Bros ek BE rERn R riteihy e, aleFememiiaad T b e

tumor r QEdELigNEe ambﬁﬁnﬁ@ﬁe@wﬂaﬁﬂ&h?(ﬁ%ﬁﬁst@ of UMb AatfdCors R gked to
m crowave coagul ati on. Best Made for Carrying out the Invention The

i munoagfebetmeonddined én prlegewlin and errolwne peotehnchaniteritigenibipy;comtbiesi ng
S0l ubl o fr eper e BHRRER R b ERETTR 15 pBleaiytel RaBs e P e, “and
(c) a s@bHbbEerRiOs BhMoCABhR, B8dot Pell, URRHE Bl Bomponent, 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 (¢) 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 inscluble 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

gaid antigen; and the aforementioned immunoadjuvant, wherein the antigen is derived
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" wherein said (c) is coprecipitated with the precipitates. Conbination of
the af orenentioned (a) soluble protein and (b) nucopol ysaccharide is not
particularly limted so | ong as both produce precipitates by coacervation
under a condition well known to those skilled in the art. Techni cal

expl anation of coacervation is described in detail in, for exanple, U S.
Pat ent hﬁﬂ@y , I ed in any
limtat #I\%l aztel;nng% é%ﬁlg shoul %ﬁ gﬁ@gﬁg{lf%{gﬁdﬂ% %Hlk"?d S Bﬁ#gggjeog% rﬂnt‘srr{(eggﬁi ng. For
exanpl epemideinimoranssodisipdranbigean be preferably used as (a) the sol uble
protein and the nucopol ysaccharide, respectively, however, the conbination
of (a) the so P@Sﬁ%&?%l%gﬂﬂb‘? RINEIARE @ JHBY0Y SREMRFIndRINIRE limited to
the af operERLIRRRY i d&ﬂ}dv%?lt. ABedobing Epéfﬁrrgg%}n%'oﬂizﬁém& akpad in
tuberculin, for exanple, total proteins contained In purified tuberculin
can be imvedtiomsthesd iregwroedded dhe afgpembniiénaiolunbirerapeiot ewhishis &panddcihgom
tuberculin by a nethod wel |, kgomg to those skilled jn tEe art. %% stirring
the af ofRABHITBNCERTARRE2RIMYBY AmiRiATAHERS 2 tHMOE tSFraf eRAtFE ¥HP ed by
coacer Vgii ot o eadhlCiHOUTPRARRE Hnb@buABH vAine, WHrdill thDiphyREAGESSns e
conponent” (c) is taken into the precipitates and coprecipitated to produce
preci pi tetded frany agrampapngis)ing bEmiobwhieinpadibtbn, mdint eqeohcy nodgubetiayl | n
and (a)_the soluble protein is n particularly limted so Lo as the

T 5 Goaang Cras i i el oF A AL Rea e BB GBRUSEH Gt At otha ( byt he
muicopol ¥3aqeRakmdsliMtidn, SAULLERAGE VRAIALN, Mier SXANRNAdidMEN afgSol Ution of
2.5% human serum al bumn at pH 2.5"is used as a soluble protein, a

commer cibrdspniovtistumltios; thepaforem adiated dnmatr vapyinaxihiel & for Stingrlating snused as
-S the muco‘%%lézsacchar'tbde,d 2.0, ~ of ,a spl.uble.protein of tuberculin is
di ssol vEEIROEEE" A 7 EFVOPRE m}eﬁamt%w&%amxa%% Wik W EPSEHE T it d
human sgfidMeAhRWIRE; helatéreRidntdnad S48H o ¥ QRWMeS G hlefeih Be adltbBordpdtBnSt i rring
with different volume ratios of 1/1.75, 1/1.5, 1/1.25, "and 1/1 to form

m cr oparell il seleckyd fromaegrenpicomsisting fendrited eslh i lymphatyteat hysphpobsisod is
centrifuged a protein cqontent .in the supernatant .is guantified, and a
Vot ume. Patel Plter Bl fhe e nioped P et “vet i PEoE AERL i o

M cr opagitrado@perehlly SahS i/ ROt AP dtBAL cdilénd 24 hOtigln hHE tROPONENts (a) to
(c), conditions of coacervation and the |ike can be suitably selected by

t hose skilimimigtered.t he art. A particle size of the microparticles contained

in the resultgn reci pit.at is generally 1 a r less,, but not limted
to a part: cul bbPh BenkpbitBRen SRERo et Hre nfelledn mEBRARY et { o oo
in the Eedts®idinmusseRAlidd, Weh cGRPrifd t%%%@'e;ﬁ@fa’ﬂﬁnihﬁﬁ%bﬂﬁ%@h&vant wi t hout
any treatnent. If necessary, the precipitates may be washed with distilled
wat er . Fiprementiofedrimmuaptadiveantdn aghammal prdedipgthamean; o medioddbe

m cropatticles. be prepared by, form ng. crossl.ink nder, treatment with
an i nt e/ P RETHGT tarieltiof g dumon ek Pierisey Hig step ohadiimmstsying 1he

i Nt er Mo &G bk 8#i ti64 AStuln 03KiaBgind 96 BttufRk tRERE Bbklul&l KA pResithlcdbasd;y |1 m ted,
and any agent well known to those skilled in the art can be used in a

wel | - knsvehhethfomandudhag ae akipiwor iheynareotipng which geaptisestheatepaf of

1-et hyl- 3-(3-di net.hyl am nopr.o carbodiimde is added to proteins at a
1 nal” cALEE TR IR RS RERE AR ORGP AR s e B e B RTEEE r o
m xer, gRgsitdlaReddy¢and kinkétBod Fod &ihuBktREtiBnAln6RABMi6E P evdf whithf or 15
m nutes, sufficiently stable crosslinks are formed between protein
nol ecul eemprisesibestens ¢fimizingstherzforemantioned framped Facsine pHEBIO Wik ans not
limted; | yi for ioned particul ar conditi nd usi ng
the par PPRPaeoTpdER KLk e S SRETRI RS b Hof A
i Mmunoaghdiwding hali-ai. ned as descri bed above, preferably that subjected to a
treatment for crosslinking, is not dissolved even when washed wth water,
and can be preferably used as the i munoadj uvant of the present invention.
Furt her . ol ﬁggy preferred enbodi nent of the present
inventigﬁﬂﬁg%sg%ﬁgﬁég?juvéﬁggcontaining a sol uble protein having
antigenicity @ ishsokylbprepsiob @ffdciCaihaitidr iilecintdel by |prosddd\ihvightia] uvant
activity can be produced_by obtaining_ﬁrecipitates in the sane manner as

B

descri ba@gaiagbliger wpsemprolifgratione The apited hpededisates enmylatite guniel £3teand
th | ' ined in i in.is ni d, and th
€ so k’tf?sh‘émﬁ”'g%ujb Bn§ AL @bﬂ'&gnb@n lggtgg g#ﬂﬁlkxgaeﬁ‘geb%?\%ﬁf?}: gﬂeﬂéﬁdﬁ%“ an en

the resulting”m Xxture 1's used Ins Fr om anot her
aspect, the present invention also provides an i munoadjuvant in the forns
of insoluble mcroparticles conprising a soluble protein contained in
tuberculin and an insoluble protein nolecule both of which are crosslinked
wi th an internol ecul ar crosslinking agent for proteins. As the insoluble
protein nol ecul e, biodegradabl e insoluble protein nolecules can be used.

o o o . . o




" Further, by denaturing a tunor tissue in a body of a patient by a physical
means and then adm ni stering the i munoadjuvant of the present invention to
the tissue, antitunor inmunoreactions can be induced agai nst tunor cells
surviving in the body of the patient. The physical nmeans for denaturing the
tunor tissue is not particularly limted, and exanpl es thereof include, for
exanpl &qfEANS: of with 4ho Yoph it AlA RN BPerch A VAadiH OV BRENREORINAAON.
freezing coagul ation, electrosurgical knife heating, hot water 1njection,

al cohol indiyad¢ext $ham of poditive zattr@dgrow@adi oacti ve ray irradi ation, |aser beam

irradiation, ultrasonic disruption and the |ike, Hogwever, the neans are not
limted to tﬂggezé %%%P%@?nﬁﬁﬂeéﬁ?”ﬁé%ﬁ?“ﬁ@hv%%"ﬁéééh%B“FSH@“%@“PH% T
nmeans Caf; . . [ or nore
ypes of R R a i esht BE e TH0 20,
exanpl emisheavacdagntutidnl ssue i s coagul ated with heating by m crowave
irradiation, and the inmunoadjuvant of the present invention is

adm nistered into the coagul ated tissue, antitunor immunoreactions can be
i nducedpagaiifdd fol WiRkyifg bliBtiUnky{iBg | nside or surrounding the tunor

ti ssue. \Wen the i mminoadj uvant of the present invention is adm nistered,
it is also prEieimabhecddjueditiafitb¢ eresant inventioh incleoheterioed by céthprisiage ti ne.
However , theiﬁEtPOdﬁgi adninisteriﬂg t he i munoadj uvant of the present

i nvent i BYfciRdt PAf PESOPETYHE L or enent i oned enbodi ments. Any nethod can
be appl {254 s%&ﬂl@?gotéﬁl (R&PTRENP 1681 LN d6ntatheaNU i tLRMERND), laRdWhi ch the

i mrunoadj uvant of the present invention is taken into antigen-presenting
cel | s tthat migmpatyeatahatide, eighat ured tunor tissue together with the tunor
antigené conf 'nedth thﬁqufatfredgbunnr ti ssue, or the imunoadjuvant of
the pre$AtOINERIEH @LIiBe HRerEt™hul at e anti gen- presenting cells.

Fur t her whiraTdBRTIaRFs| cOPfecipitdtbe wiQbhCGRlcipltatsPe stimul ated by
extracorporeal ly m xi ng beforehand the i munoadj uvant of the present

i nventi on andCémbimation wp theaforeonénidonedrd) sdiubleadniein sn@éfhng the mixture to
a body of a patient..As the inmmnqconpetent cells, dendritic cells,,B
oot s ok Patsleny SERGRETo 1ePF s PoubrTegugs pasBLbEan be
pref er aplatetiaeidn JiAWEY Rbnditd8 wdKAGEP PR kAR tBE 8riOtrebhdttdled tO
these cells. Froma still further aspect, the present invention provides a

vacci neexmapatian pigconprrvation éndesciibedth detailivaftr evampleadl.SnPatent Ne.

i ngr edi en.this vaccine i m nj stered, ..munqgco tent cells may
20" beSTER e FHpPREy 5 i Foed SubbS RS R CGr B oLs Aenses paly s
ant i genghdild Bk xbiridd f kHBrowdcRi ManiBy. APHH ddasdpldtd1PIm afd KeparinGan
obt ai ned as described above to a patient fromwhomthe tunor is derived,
t he tunbe peederabdy nsnsrasfedthesnlubiepreizirdnd HrampeerylsHacchnradee nespeptiealyii on
wll be, expl ai ned re .speci figall ith refer to the .foll ow.ng.
exanpl oBo™ FysthuthE combiantldp o (= bt selutle exefet Fud il the FyeePelsteceRaiidelr ¢ o
these exaipBheRd tdhEe hfthineREInBABMIPHhatidie RKLHRHLIdVIY BRdtbRNcoREARad &6 | N

these exanples may be referred to as mcroparticul ated tuberculin (or its
synonynjubergulin, 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 methed well

known to those skilled in the art. By stirring the aforementioned three kinds of

compenents, precipitates are formed by coacervation of the components (a) and (b}, and

in this process, the component (c) 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 nof particularly limited 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 af approximately 5 mg/ml is used as
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" Exanpl e 1: Suppressive effect of tunor vaccine of the present invention
.against growth of liver cancer A Materials and nethods 1. Preparation of

i mmunoadj uvant 1) A 25% human serum al bumi n sol uti on (HSA, Baxter Al bumac,
Baxter) was diluted with sterilized water to a concentration of 2.5/ and
adjusted to pH 2.5 with 4 NHC . 2) The resulting 2.5% human serum al bum n
sol uti of, A dcdbol\RRAIHaRIdR 05 Wt h%rbfgi Yith] Q@Eeilp%@tgggrcuiigqg didsbilved 30BHE 7. 69
mg/ M or less, Aventis Pharnma Ltd.) weré m xed I n various proportions

bef or eharaf tive siaterolysaecharialepphd hind afor oth exgpisratlilnodn gdremhedpamimsdatiohi on.
Mcroparticles were initially prepared at an arbitrary mxing ratio and
centrif ﬁgaé’degtdr??%e?? A wi%tsmwgb)% ytyringovith dufasnt selymerratigs ot Ll Seont ent
in the F (S ' jn '
e S 1 L
a rati osypeusidn igcentcifupgtidtandr prodan cohienlt imclie hassndtaanisOfha%fed, shdam xed
proteins were taken into the mcroparticles. 3). Tuberculin (Japan_ BCG
Manuf acY YPMSgaEs is Q‘E%Sap,at ¢4 megt of he pixed Rrotein igdaksmintapgieaarticles.
(tubercyld i fd iyD:deri j / ]

Caui val et ra b GRS Hhe om0 [0l QAR B et
sol ut i oand the lik¢ et bomidaddy addeidddryofhossskilied n eh2ai$3% Aynmticls asiaenafahbum n
solution.at a given ratio w.th stirrin%_by usi.ng a vQrtex m xer. ép The

m xt ur e%gpﬁré?gfh‘?si 8 He‘gln eISHU R RrECciBHates)is BeneraBy dinfRrEdessahif Rote
preci pi tighely vWel Sarvashedijem ce with sterilized distilled water and
resuspended in sterilized distilled water. 5) The suspension was added with
1- et hyl - 3- ( 3- Theredshitizgrpreojmi oyl )prefebddy predpitset it tlonfofED6Gf S| GVA,

di ssolved in vgacﬁer at . 20 /rril)i,at a final concentratjon of 0.3 to 1.5

mg/ m WPEFTORPIGG, G be s he at ipmumeadiuyapt gHporha Paptmettand ng at room
t enper ahile8s4r9! thbDratipHheS m&y) bd RasMdrhaiiVEle £ GRid! f FEARAl0A 300 rpm
(1,300 g) for 15 mnutes, and the precipitates were washed 6 times with
steri | i sedilidasion|dof dble pedcimitades ineduslpenidegparticlss erdyl iezmeppreddivoloogingal

saline at a.requiyed concentration to obtgin a mcr.oparticul ated, tuberculin
ctspens POR WadsE SFamBReE of Dot pieeSerlotilar pREtirgrog AREH: WAL AT agh not
gr owt h efpeBT4RE idte¥Bblecar cFRANGEKink)agbRPRY brbteldsVi8 Mot BRASIUILAY lignité)| tured
unti | tga becanme confluent in a plastic culture dish having a dianmeter of

10 cm eny pgeli Wélk Edown th tioss/skftadaindhewirtedrybe usasl imt 4 welldnommom
tenperature for,2 hours. The ceglls re wash wi th Dul becco's phosphate
but T or oBAESF nd & SHERPRS TEPeBA 2 BR R COHAGR SOEE(BES( £)) . Turt her - waghed
and stenlelthﬂe;i(mmtﬁwmwmgymc@addﬁ]ﬂmqugtahydw Sind@@hmindit h PBS(+).
2) These cells were added with 10 m per dish of M nmedi um and i ncubat ed
at 37C torcenirgdipn of 8)8 tphleb od/ind wivdy stinringr lsuging aviestedniser,lrodBden)the added
with 3 -m. per.djsh . of .a paly-L-lysine solution. (25 a m )., and, j ncubat ed
For 2 hetreee 3§ 1efres ol o o Be By s Riatyech nfistge Bnl t en °the
total i erRbihkZed f66hShywien Pe6RACH R hiad ihRha pssdipibRes andowaRended in
PBS(+). 5) In a volume of 200 a 1 of the suspension corresponding to the
cel | s oformagionindsresghinks owd limiteth tEdpen dpplyinaithe, afoxtaantioned prodcdan of a
tubercul i n.sol ution. (0.25 a .g/,100 pl PBS(.+)) and i.ncubat for, 2 hours. 6)
The. m xbeiig dbY Hite et ilya? o BN ke ARk BRI E e P tsl ol
suspensiTas imeaitcatijuvagt bbtaeidduls dbsadibéd S0ReepofaabBNthak sdbjec@ntb)s. and
further added with 50 a | of PBS(+) to obtain a mcroparticulated

t uber cutieatmaricionsrosplinking, sané dagsalyed evenrhbenwashed wgth watesnawbear hed by
dilutin 432 (. I Pharmageutical Co. . Ltd., Picibanil 5KE) 10
s TR PR Tt R MARERE e pPont Bxentietond of che

m croparti cul Bhehet, Waesrdilg 1o aeh&HBSeforrd Pe@PédEiNRNA of BChrRSHtAhvEdEon,
positive control gr OUE' 7) Nine mce syngeneic with the Hepa 1-6 |iver
cancer EB[ip&ynogdpyvant gentpining geelubde proteiml heyingepessmeitnend arrebibde y

i njecte i : . I of the above,.m.croparticyl ated herculin
vabor ne D dtelconbefed P i ABLIE o g AT ARG XEY T R BE i ftioBh B9 obERERE

contr ol pescipipatemsn thy eabethannbha®dbitriDel RBEEL) eScdph abphitetsobitflt pradirsal | ne
not contai ning cal ci um or magnesi um (PBS(-)). Further, the aninmals of the
posi t i verkmgtardisegidtypntetdeiseluble peptain qentdined i byhescylin istmizedosi ti ve

cont rol r i in . a.simlar nne ) Further one
veek. | ap oot SRR EEE bk fam AR Buile WSt Por BRNIRYB) V6 ol 8"
x 107 cells/0.2 mM PBS(-)) at the ri_%ht | egs. ‘




9) After the above chall enge, the animals were intracutaneously injected
with 50 ~c 1 per animal of a mcroparticul ated tuberculin vaccine prepared
in the sane manner up -10 to the above step 6) (provided that the

m croparticul ated tuberculin used for preparation of this vaccine contained
tuberculin at a concentration of 2 a g/m). The 9 mce in the control group
was inj ected 1%!:1&/ H\Athpr E&%&f )the Eyésteﬁg nveﬁpﬁn ms% rbpld%g'gn@ﬁﬁ:l ogﬁjuggﬂ{ rol
group were |njected Wt € vacci ne e po Itive control group

prepar eih the fofies abinyalub)e itrepatitldsabmprisity a sdldhleTrotein soutained!inr at e of
the mce was determ ned _after growh of subcutaneous |liver cancer. B.

Resul t stupgEcligsind an inseluepeptein mplgeuly botinpEwhichare cEorsliRk b BItRAVE| er

curves fn%rnﬁtflgmﬁ ézro A].ll’.g{l ?Qge&tr}gr EIOQ&BS adﬂh @1'1& {n%Bﬁl%lé/\intotEelhhﬁ?lecule

m cropartic ate ercu n-vaccl and the positive control group. The
group ahimﬂégraﬂelﬁlednwlﬁMe tphetein miolyealdsicatibatuzdd.t UB@T exdalmiple \mnageaﬁcaahlmved a
survival rate_ higher_ than that of the control group with a statlstlcally

si gni fi st Gorredreibeirrbiple arteingaclecyeds pobageeswpiEdipited tafollagen,
adm ni sjef edy %ﬂ%l@?ﬁﬁeﬁ%mgﬂl@lhbf #r&r r,»f‘t{r rBEin SHBELA BE k0.t NS ﬁ%tb?er ved

in the positive con group unor recurrence prevention
ef fect tHe maﬁmﬂmﬂﬂambaﬂmﬂhﬂgjmw&ﬁ pro&gins td sétepaaticularly limited, drdssaye

coagul at ed WI hmm Ccro ve A. Materials and nethods 1. Mcroparti cuIFat ed
t uber cuf§§Rt OF‘hSl’ElH@i e wkitaR rbea‘s“e@t“éﬁ Wlbkn%%rlae& >

C57BL/ 64y (f EimBh %5(6 rﬁm%’i:‘ﬁﬁ%?n ‘%Epgﬂfc rcPc)d(i‘QﬁHS ah thaRKL BNERLIELea. ri%lECt ed

with 1 x 106 of syngenic | ung can er ‘ce Lewm s [ung carci nonma cel
strai n)gcatera]ha pau'gblte slizegef mizngbanticlas isheresérablyol i incordedos hbwaenusol ung
cancer |ss ed about. 75, nmB on the 8th day, the mce were

anest he lfni@ %t ﬁag‘é‘Pﬁ%HFB]iaFéersodl um Then, the skin aside of the |ung

~ cancer ti SSU@I‘H@ﬁnﬁ%oacﬁﬂ{?‘ade%rtﬁéﬁ?@seﬁf‘ﬂﬂ%ﬁﬂgﬂ cHS BeMRBPaLAIdentype €l ectrode
(E- 24N, dianeter: 2. was inserted into the cancer tissue fromthe

secti onzm@una'drdauea\ract H‘bdem\namoadmaut echytsdmpl ychhotnazead ¢ivh el antiigendivd Azwel |

Inc.), adthet Ssu radi ated wi.th ves at 10 Wfor 3 m nutes

unti | tﬁ@mb‘&ﬁf@é? 'E"i%g?fg’a YRALI1% agmmeb%ﬁl@gg SERSGUP FEPyRORPCHER i ng. 4.
The woup masth%%ﬂfg%ﬁ,ca%@ 1ﬁdﬁééﬁerWHénnch%%|n‘t!fg'eﬁQs Goltal nes Mimditagabyi ng 25
ng of -1 purified tuberculinin 25 a 1 of physiological saline) and

suspendbdnen ello pambdy cell edrepbntenbernalidri mn(wcamttmen ipegtiBe'tmgonhssouiakdd ed
tubercullg1 gggended i@iSV\‘/inl f g SIO|O i cal salnﬁj were injected into
t he canB@rettssut BT TR Cad‘aQ’iF P HRAHV AR ¢ FPE X HPRIE PN was
repeat eghigaaithe ﬁxgﬁ,%laaa;hvalh@f tho GReddAt LR nERAIWQh AR QRN IIBHRPFrotEs €
subjected to only the mcrowave irradiation. Further, a control group not

i rradi apsdem aml iminselgliaeds apdrtberptie) mnaugsr muptladmamesmse}y e@mlswr@(t(ﬂm (1
KE/ 25 pl%[li teﬁg of the mcro artlcu ttdtuberclln (ﬂ{)%@ anda
group alni'fts EBFEE N WPER“%%E Y A& EF)“P‘?%%"B %I"*b‘? CEh e &
sol uti Oﬁaﬁ&itoﬂ:pv:% VB Pevk St e PR QRS %ﬂumﬁg tHD 8AmuR A0S 8t &F ﬂh@%r@deﬁ@ ( mB)
of cancer tissue enl arged ‘due to recurrence were measured over tine.
invention is not limited to the aforementioned methed, and any conventional method
utilizing an immunocadjuvant may be applied.
Ffurther, 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, radicactive ray

irradiation, laser beam irradiation, ultrasonic disruption and the like. However, the

means are not limited to these examples, and any means can be used so long as the
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" B. Results The results are shown in Fig. 2. Each point shows an average

val ue of the size of lung cancer tissue in 6 mce. In the observation 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
conparison with the groups b and c. In particular, no recurrence was

obser vethhfie B 1tfucl AR SorltlmbP S AP LARELABIY! N wErEh AT cul at ed

tuberculin and the tu erculin s ution us the group gave conplete
suppr esphyrical\Wedrstmay be aperogriatyly disedin coxatenwiing t he nicroparticul ated
tuberculin ang the group a not receiving the t bercgtpl n Sﬁ| ution, the
cancer tissue O%Wé“@ﬁr o afynapr figgneds copgiated; With beating RY SHEFOFES agai n,

and eacrRfiatiBfSend'BR ithrSiRal ldjl%@ﬁ%{'c}; $: t &t i ALHHOR tdﬁﬁn&@él%ﬁrmto the

proliferation was suppressed conpare the gr oups , recurrence
was obsesagethted tissan iampitsmanimy uioamnictiahscambé elseed)agaipst t(u”n'airl oelli) Tabl e
1 Recurrencge after transpla tat on of |.ung cgﬂfer cells Nu ce I n

whi ch | BHY ERARTAT RLERTRY e bR HEtue: p e@‘r%dmg‘“rmagb “(Y\ﬂ;&t/é
i rradi abiQBntidyehEbE W Mhaﬁﬂét!éi—édo'i‘t i dﬁ&ﬁﬁ?&%le%'aﬁhﬁﬂm&é&bﬁtﬂ:}é%tﬂnp b:

M crowave irradiation c: No mcrowave irradiation 5 d: M crowave
i rradi aselotion aQikhel 3P e timeh e Hawdvar,3bé nidtbed &f mmMﬂenngwml rradl ation +

OK-432 + micropartic ted tuberculin 5 b|||ty The
ool PEVSAEIGr R (A B BEeAtt FFBHE dn e ae e e ey BRRIBIE pot ent

adj uvantm@edinVdnty. MWl AV GANSU 1318 dN6EShS aR) BefiRl chh\rbgabadi es. -13
environment in which the immunoadjuvant of the present invention is taken into
antigen-presenting cells that migrate to the denatured tumor tissue together with the
tumor antigens contained in the denatured tumor tissue, or the immuncadjuvant of
the present invention can directly stimulate antigen-presenting cells.

Further, immunoreactions in the body can also be stimulated by
extracorporeally mixing beforehand the immunoadjuvant of the present invention and
immunocompetent cells, and then administering the mixture to a body of a patient.

As the immunocompetent cells, dendritic cells, B lymphoeytes, T lymphocytes, and/or
natural killer cells or the like can be preferably used. However, the
immunocompetent cells are not limited to these cells.

From a still further aspect, the present invention provides a vaccine
comprising the aforementioned immunoadjuvant as an active ingredient. When this
vaceine 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 immuncadjuvant of the present invention prepared in these

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




“What is clainmed is: 1. An inmunoadjuvant, which conprises: precipitates
formed by coacervation of (a) a soluble protein (provided that a soluble
protein contained in tuberculin is excluded), and (b) a nucopol ysacchari de
and further conprises: (c) a soluble protein contained in tuberculin
wherein said (c) is coprecipitated with the precipitates. 2. The

| nrunoagl ANt 1: 3apBFALRG FRcClrahiol vat‘.’\‘ﬁ‘ﬁ{ﬁiﬂﬂetpE@seﬁPierQhﬁoﬂ%Qﬁﬁgpg&fwthhe

conponent (a) is album n, and the nucopol ysaccharide of the conponent (b)
i s hepaef liver3anddre i nmunoadj uvant according to claim1 or 2, wherein the

precipita are crosslinked with an internol ecul ar crosslinking agent for
pr ot ei né: {V@ierﬂé %ﬁb&@? uvant according to any one of clains 1 to 3,

wher ei N1 t PR pGAIRANGN Il Elos@fit3intt S of a conbination of a soluble protein
contained in tuberculin and a soluble protein having antigenicity. 5. The

i mrunoatl} &avt hwoow seiung atbardhaotibn (B, BaxtéhilbaolagbBexteriovas dilintedi ng
antigenicity i.s derived froma tunor tjssue, tynor _cell, tunpr
conpaneHtth SAEET Peifeo aoRiTHAR: pbs b adleget fap bie- AT RLAA HEL an

| nunoag eNaRisulting 889 REMLR kel 'a[ﬁfﬁ&@o?ut&%&é&@gﬁl%g%iﬁ sBhitR (RQYRTi ses:

(c) a soluble protein contained in tuberculin, an an i nsoluble protein
nol ecul Hepmendi0A0t H®Oddmpgo akntis.¢L mgambox Bps,diventic #dskmaldd.) widrh nared

i nternol ecul.ar cross] i nki agent r proteins. 7. The imunpadj.uvant
sccor d H S PRI EPEr e defieaian iee primel HEHGr SEG 8 e gt 2gen.
8. The LeTaHERANMIMBPArtREGOKeNFitidlPFepRRR AfarCh BiifBrylmiAnd rakibbel i S
adm nistered in vivo to a mammal including human after mxing with an

ant i gencavidifiged detit¢brrm (HEP gYfa Sysirartes andithe ereteit ¢ortenigiai thet said
32}[,: \g/gg'sgge&'ngpa%t Iwrgg%%%%g&igg%gtus?ncgc Il:o llai?l stsgy ﬂltajl_ H} a%’an\ﬂ]g- ealdr}_.atbggat%%teels,gen 'S
Inc., Tokyo). The optimal mixing ratio was defined as a ratio providing a condition
under which not less than 99.9% of the mixed proteins were taken into the
microparticles.
3) Tuberculin (Japan BCG Manufacturing Co., Ltd., purified tuberculin for general
diagnosis (tuberculin purified protein derivative, PPD) for one person, amount
equivalent to 0.25 p g of a standard product) was suspended in a heparin solution for
injection and added dropwise with a 2.5% human serum albumin sclution 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-3-(3-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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“froma tunor tissue, tunor cell, tunor cell conponent, and/or tunor antigen
pepti de/ tunor-associ ated antigen. 10. A tunor vaccine conprising the

i mmunoadj uvant according to any one of clainms 1 to 9. 11. The tunor vacci ne
according to claim 10, which is used for inducing an antitunor

| mmunor eaction by admnistration to a tunor tissue denatured by a physical
means. JZ..edN€ tunor vaccine according to claim1l, wherein the physical
nmeans is selected froma group consisting of mcrowave irradiation, radio

f r equentyHewaiyfl lister eancedrreeBg,i cadtucedgutihthayrhecahe confdsant g aglladtid fudtureat i ng,

hot water injection, alcohol injection, enbolization, radioactiye ray
i rradi agﬁSB&avr%%ala&%m Pftr]lrﬂa‘aala%wmfamﬁafff FiSoh? ¢ P&Fgﬁ%ﬁmfﬂ&%ﬁ{as. The
tumor Vaelipg afess tbferhfudtr 0M0uf. ARl s Wirl Yalfed WithGHuibscddged for

stimulating an 1 nmunoreaction in vivoby admnistration after extracorporeal
m xi ng phésphate huffarad calipetertbinded balcildn afherdgnevinmv@BS(AP, fordoerdi ng to

Consi st MAEG: SHLRAFT e VRN 1056 B HbHIE, terouE b, HamksaAse s 2t RESPa
Be. oxt 1 Seorpor e 1y o g T RO LR o D e pi R b iBhurheg a0 15 10
.Agi . ALfoad. dbysAi . Al . AL AL AL Ag. AL Afi LA AY. Al abzhl
3) The cells were thoroughly washed with PBS(+), added with 3 ml per dish of a
poly-L-1ysine solution (25 # g/ml) and incubated for 2 hours.
4) The cells were tﬁoroughly washed with PBS(+), and then the total immobilized cells
were scraped off with a scraper and suspended in PBS(+).
5) In a volume of 200 .1 of the suspension corresponding to the cells of 4 dishes was
placed in an Eppendorf tube, added with 100 u 1 of a tuberculin solution (0.25 1 g/100
1l PBS(+)) and incubated for 2 hours.
6) The mixture was added with 150 u 1 of the microparticulated tuberculin suspension
(containing tuberculin at a concentration of 83 u g/ml), and further added with 50 u1
of PBS(+) to obtain a microparticulated tuberculin vaccine. In the same manner, 200
¢ 1 of a solution obtained by diluting 5 KE/ml QK432 (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.
7) Nine mice syngeneic with the Hepa 1-6 liver cancer cells (C5TL/J, 6- to 9-week old,
males) were intracutaneously injected with 50 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 later, the animals were subecutaneously injected with Hepa 1-6
cells (1 x 107 cells/0.2 m1 PBS(-)) at the right legs.
9) After the above challenge, the animals were intracutaneously injected with 50 1

per animal of a microparticulated tuberculin vaccine prepared in the same manner up
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the control group, the group administered with the microparticulated tuberculin
vaecine, and the positive control group. The group administered with the
microparticulated tuberculin vaccine showed a survival rate higher than that of the
control group with a statistically significant difference (log-rank test, p<0.0001).
Moreover, the administered group also showed antitumor effect superior to that

observed in the positive control group.

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. C57BL/6 mice (females, 6 animals per group) were intracutaneously injected with 1
x 10% 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 mm? 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.

3. 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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injection was repeated again (group a). The mice in the control group (group b) were

subjected to only the microwave irradiation. Further, a control group not irradiated

with microwave (group c¢), a group administered with OK-432 (1 KE/25 ul) instead of

the microparticulated tuberculin (group d), and a group administered with OK-432 (1

KE/25 pl) instead of the tuberculin sclution (group e) were also prepared.

5. Then, changes in the size {(mm3) of cancer tissue enlarged due to recurrence were

measured over time.

B. Results

The results are shown in Fig. 2. Each point shows an average value of the
size of lung cancer tissue in 6 mice. In the observation up to the 33rd day after the
transplantation of the lung cancer cells, recurrence of lung eancer in the tissues was
clearly suppressed in the group a in comparison with the groups b and ¢. In parficular,
no recurrence was observed in any of 6 animals in the group a receiving the
microparticulated tuberculin and the tuberculin seclution, 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

0
5
¢: No microwave irradiation 6
d: Microwave irradiation + OK-432 + tuberculin solution 5

5

e: Microwave irradiation + OK-432 + microparticulated tuberculin
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1090 ( zé)ialsooou Ie(;)rt_)te%no I(p?*ovided that a soluble protein contained in tuberculin is
excluded), and
(b} a mucopolysaccharide
and further comprises:
(c) a soluble protein contained in tuberculin
wherein said (¢) is coprecipitated with the precipitates.

2. The immunoadjuvant according to claim 1, wherein the soluble protein of
the component (a) is albumin, and the mucopolysaccharide of the component (b) is
heparin.

3. The immuncadjuvant according to claim 1 or 2, wherein the precipitates are
crosslinked with an intermolecular crosslinking agent for proteins.

4. The immunoadjuvant according to any one of claims 1 to 3, wherein the
component (¢) consists of a combination of a soluble protein contained in tuberculin
and a soluble protein having antigenicity.

5. The immunoadjuvant according to claim 4, 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.

6. An immunoadjuvant in the form of an insoluble mieroparticle 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.

7. The immunoadjuvant according to claim 6, wherein the insoluble protein
molecule is collagen.

8. The immunoadjuvant according to any one of claims 1 to 7, 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.

9. The immunoadjuvant according to claim 8, wherein the antigen is derived
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11. The tumor vaccine according to claim 10, which is used for inducing an

antitumor immuncreaction by administration to a tumor tissue denatured by a
physical means.

12. The tumor vaccine according to claim 11, wherein the physical means is
selected from a group consisting of microwave irradiation, radio frequency coagulation,
freezing coagulation, electrosurgical knife heating, hot water injection, alcohol
injection, embolization, radioactive ray irradiation, laser beam irradiation, and
ultrasonic disruption.

13. The tumor vaccine according to any one of claims 10 to 12, which is used for
stimulating an immunoreaction in vive by administration after extracorporeal mixing
with an immunocompetent cell.

14. The tumor vaccine according to claim 13, wherein the immunocompetent
cell is selected from a group consisting of dendritic cell, B lymphoceyte, T lymphocyte,
and natural killer cell.

15. The tumor vaccine according to claim 13 or 14, which is to be

extracorporeally mixed with an antigen and then administered.
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