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1 DESCRI PTI ON THERAPEUTI C AGENT FOR HEART DI SEASE 5
Technical Field The present invention relates to
agents for treating myocardigl infarction which
conprise an IL-6 inhibitor as an active ingredient
and uses thereof. Furthernore, the present invention
relates to agents for suppressing left ventricular
renodel ing after nyocardial infarction, which
conprise an |IL-6 inhi biPBSCRPHANcti ve i ngredi ent
and uses thereof. 10 Background Art Nyocardla
infarction is one of ischem c heart diseases. is a

di sorder t hAHERAFEETICAH/GENTH @R P%%RBQI?}EM& e

constriction of cardiac coronary artery occurs due to
_ _argeriosclerosis and such, and the bl oodstream of
Techni ronary artery becones dramatically reduced or
St[‘ﬁ@ BEGent 1Rvehtibn ERNRORI QRnATOY Péatifle hefocRdR 18 BrcBbn which

qﬁfé area cause conpl jcations such as_heart
comprifeg {0 g o SeheePEeTiELEESS L DereTar w&tteﬁﬁp@; the present

inventiM ELldtBC RS AL 6 RBbrebfing IdfevenSSculdr Q6RbAHIR dfief AfBEd-811 1nfarct10n,
rcted areas die

ro ress cardial cells ip inf
which an P &ugﬁl%g@f as aRFLNE gy %qtaeiaswweq f brous
tlssues such as collagen fiber. Such infarcted area
Back I a%ggcontracti lity, and fails to withstand the
ardi ac pressure that rises with cardiac 20 :
CM’}tobadtdl tifarcodl istdi o fideBerhidHeatislissadds. ertiend®order that causes

myocaril Bockosit Mfve FIHEFTort S PORe PoTaLER B0EAdraP deih geriosclerosi

- and suchpamiathe blvbdstedaatofahe aomnaiydalrtleﬁgt Idcbigs dfantdfieallyvdli&ed or stopped.

ced., Thi s pheno on is,cal,led

gl
The exgp b JRbF 16 o DR G o 8 SSRGS Shel Syhentt elur
and/or m@mnnamﬂlmbdasmrechrdnfﬂﬁmapandJmmmt threat @dife. t he

t th f.1 Th
RSB e St B PR L BB R0 e e
slough offiresidches étdp}ﬁﬁed wmh)ﬁbmms tnssnes sxu;drass:sllagea fireagr ©ixhiinfarcted area

ok ol Al SOREL N el BRE B9 BE 2FGEhY oA RBORI Pk
contraciiiess jané thenlthe fbioys araﬂwmmdmﬁmdal | AslaBesml) o cotipensand fonthe

hypofuxfa:?ﬁ @%ﬁ%}%ﬁg%}m& e]pfigéag% Q’ﬂg(& gm-#g’er\r%‘lce\rqsag él dllatatlon of the
whole lgfthwerdele veg indwcedf Mhenbmm polbsl left Memm@altaﬁrdmodelmg and is
known W%cﬁe)l se tﬁ daipR fllﬂétﬁtﬁl aﬁﬁ\'ﬁc@!ﬁgg el mgr%écgtyt aﬁxd mortality

unctlona cyt okine that uences
thereafign ndihixsiores foy amprovingpadgrosisnmypgardial iferctior it 152;))1151dered
t
poraplcSphosARCEGRR 1 UGS B B o s,
de"elopmegﬁ@,frﬁf%[ tiyg %eﬁimémdgﬁbads iadesivaky via two kinds of
At of & e Lell Q}ﬁﬁﬂ%%%%@%)r B éﬂgPﬁﬂﬁ' H)?l(j?)z IL-6 was

IL-6 re etor ichis
discovesgfliag B dp‘iierent!ﬁnﬁa@ca@rdnﬁ«alye%m the pefEvatian OaBri@ﬂtl}’l@Ph@&b’@St

(N on—P&%Qlt lf%m(n@@ﬂ' Pﬁ{cﬁﬂﬁs IQE?:? ‘r’é@:@feﬁ 14 b8 2 thudd fundtibrad 9}%51{199 tHaPinfluences

msrrbrane- bound formthat genetra es and

the ﬁmCE% PE&%&PS ells (NoncRatentRomment2). t Ak-G l@s@ee@@@pﬁ@d to ipduce

mauuauraﬁ%wn m@ﬁoc@té@ll‘d loNBn-Parddt DBE&REAB Wi ch mai nly

c&nés t he extracel lul ar region of the
t::ansmlts Jts biological activity via two kinds of proteins on the cell. One of the

proteins is the IL-6 receptor which is a ligand binding protein to which IL-6 binds and has a
molecular weight of about 80 kDa (Non-Patent Documents 4 and 5). Tn addition to a
membrane-bound form that penetrates and is expressed on the cell membrane, the IL-6 receptor

is present as a soluble IL-6 receptor which mainly consists of the extracellular region of the
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2 menbrane-bound form The other is the nenbrane
protein gpl30 which has a nol ecul ar wei ght of about
130 kDa and is involved in gon-ligand binding signal
transduction. The biological activity of IL-6 is
transmtted into the cell through formation of the
IL-6/1L-6 receptor conplex by IL-6 and IL-6 5
receptor and binding of the conplex with gpl30
membtzhebeadd firm( Non- Pat ent Docunent 6). 1L-6 inhibitors

ar. bst.ances t.hat inhibit.the .t nsms 0
oG SR a5 e Frabe profiie b1 S0t RS Dt it SRishb et zbout 130
kDa anidlis Grviohuetliin hba-figaimt b]hdﬂblge@ml antstaibine s Tagalobsdicdl ketbvity of 1L-6

s wanTEEELED B L Mbcubh imaBE BT IR 0P HeEbeprmlgx by 1L-6 end 1L

receptdr lané buslingeitthe corpplekivath Qﬂﬁﬂ itltesafiaf (Nbn-Batent IDbeunent 6).

10 Th
9 B S PR P R e i
Until nQNthF?@ﬂEB tagaidasdlrfe(ans- IJZ tamdibBiiea) dIltRﬂﬁmatagﬁhMEEﬁ‘ItESeptors

o e BTG, EOL 0L 0 00 58 Bl o e

partial peptisiee nEHt-a0r Th-6detaptors,indguclegednowaDR)  of nouse

STl 00 0 ARG S Q0

Documgns 7ramdt8; and Patsnw@wmm 3).t Ahsmbeiaed BMb b estitedys which had been
obtmneltiLbyq:rzﬂl]cs. I%MEH)% hibRgh hlgtﬁ:)oa? dns E&Hﬁl%ﬂl{éﬁtﬂﬁh% ({l&&nﬁ%ﬁyregmn (CDR)

e facts t negat uences
of mouﬁm@mbpdﬁ S 4bontHatgpt m@wnﬁ@tt%nwh@b mmmf an()[].-6 tehepitor

antibodt! 186 wWaY P%ﬁfﬁ@%&ﬁg?' ops in mce in which gp 130

i S const an activated due to overexpression of

| g o if basehoen sugaested thatblropdieetstthobmgtiemandistuctuanef the heart
in viewSsT (R achfith&rit ne@ﬁﬁ%’l? GhRlentdyftBE ﬁﬁ/b%htral:ﬁm? (N%n—Patent Document 10),

expressed jn_th t ventricle,  In partrcular,

that Carfi%@é hypeigraphy develass pmieeinarhick apl 30 consHmdly activated due to
overexprBdstirCof 1D06 &NON- 2P kr%ﬁpﬁ&n‘[maﬂr@ﬁfjl 3} hﬁld son. After

éire33|on | evel is rel ated he size of
myocargightripictiprrl L(Q igexarepisd iphsclaft areatric] oo, fthe border zone of

reperfuﬁdﬁQﬁyM(ﬁﬁltm@&iﬂﬁf(NonlI%Xent Tk tBRY 10! £id thd e)gﬁ&sﬁ)%qgvel is related

rt t hat ocardi al ceIIs nefate |IL nder
to the sizg @t 3&?35% ?{e%tleﬁyég?%@ra%’Wr PROBHEIDEU PR (NonyPatgpidDeqysgent 13).
Furtherfiyke) kil 108 beeqpfeggﬁe@mat i Béﬂdz@&eﬁlﬂ'g@ﬁer@@ﬁh% shdet e bBen stress
0St.- |nfarc n node | ays ulatlng role’in
(Non-Phiga! R pcHmyEs 1 o b epkiat skptsian 2 79 -TeRgsHiapgelis turing the
post—mf&wbmiﬁhodéﬁhg pWsQQ‘égﬂatiﬂgeﬁd’d @ithg clidiigesf & e%ﬁr'a@:‘:]!l&%r n}reﬁ_x
e

o riEiBE ol Byt LAl ang e, he ATCRE
and IL- é,rthé emszmwsﬁfenwamwwm IL-61§ Bsp6itedd dohprbtddal e ton myocardial
infarcti ?@t 1[% iE ot her hand, accordi ng to an
© %&@\ECH it knockout mice, it is reported
t Gathd dthér el wceniiyg tat axperfimbmtushgdl ohkidiRosi e (ﬂ is reported
o 14 A Lo B Bt G o, o
such (Nbh&atent Boofimért-16 ) i nAmzlemabeH abovienthateit o6 IL-6dA ehyloedrdial infarction

and et R Bl deBRR B o kel o 0o (e

P re et refenareng raﬁatechtceths pessenthatantion afeNbwRaieRIW.

ano, 6) 324,
on BBt BAERR poosshoafon GBI D798 02 oy
[Non-Raterit idngnoeotgd] AKI89 8) et5d, Adv. 18 Immunology (1993) 54, 1- 78
[Non-Patent Document 3] Lotz, M. et al., J. Exp. Med. (1988)167, 1253-1258

[Non-Patent Document 4] Taga, T. et al., J. Exp. Med. (1987) 166, 967-981
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35 [ Non- Patent Docunent 3] Lotz, M et al., J. Exp.
Med. (1988) 167, 1253-1258 [ Non-Patent Docunent 4]
Taga, T. et al., J. Exp. Medgz (1987) 166, 967-981 3
[ Non- Pat ent Docunent 5] Yamasaki, K. et al., Science
(1988) 241, 825-828 [Non-Patent Docunment 6] Taga, T.
et al., Cell (1989) 58, 573-581 [Non-Patent Docunent
7] Novick, D. et al., Hybridoma (1991) 10, 137-146
[NonfHagamt Prcamentid Hammkiﬂﬂ(. ddahnfgience (V88 R4 K18235-828

[Nong%?e{qk %@En&#%?ﬂg ) et%ltﬁﬁr?mé”sd)'é'@ sliéaﬁgsfi”tl 43?00“”E”t
D\Tonigmi DogemerftNig ENOWHIkeBt ede Mv@nﬂom@]ﬂﬂgﬂh k@|137M46S. et
[Nonatory PREGRER ) $0364, ¥ 9. 30 o008 @ ba RBR et
[Non{Proms Pogenent 6 2livigs & et alio i-Irgmensl. (DB nkd AL 290912906
[Non@é‘e’e%k‘%@&f.&ﬁﬁ%%k@ff MS et @ fs%wg]éé 6‘?@2)(%29799%7 9?9

546 at ent Docunen
[Non®Bateat Dasiment (1bHaptagHl. etalg P1ass Neg.- {&MﬁnSPaU@ﬁft(W%) 92, 4862-4866

[Non/PafiBotuntédt ﬁBG%EEEnBIPg‘& Rar &.al. Kclrﬁllaf?dn (19991 99, 546-551

G rcul ation 1520- 1524
[Non-Bateghbreunat g'?’]J@HanK eital. af-irculafion G99PAfs i1 $9-156 1998)

[Non@&énk@%@urﬁ@ﬁ% Y&!ﬁﬁhcﬁﬁtiﬁlahal@ow@@?t c%@.]u&ﬁ&?{\g%ﬁm %20 1524
Car di ovasC. (2000) " 47, 797

[Non st 13Le Vael cotl b, J. Phss). 695 Ao 58
[Non-$4k8t Bbednd qgmﬁgﬁ@ GuBRAt Cja}dlmsg 34&9%6@0)157 [7Baizent

| .
[Non-g&egggg%@%m{: %ﬁ%‘w @Mgﬁlﬁ 5 Lf2§03) ﬁa?gghlltgcﬁﬁll on No
[Patelﬂzj&llﬁ'&n{ W@ﬂﬂmﬁem 4] WO 92/ 19759 Discl osur e

t he Inv 20 blens t he
[Patewf@ﬁ%qes ]ef&ﬁeq?nnf’ PP w%l%@l nﬁﬁ@&i&%@%’% be
[Patentrn&hmedtl3]rUsypﬁaﬁmﬁlszuﬁIm CP on and |eft

tricul ar.re i.ng thereafter. However, its
[Paterﬂ uF’@B“ﬁoWQ Sﬁggﬁé& been clarified. In additi on,

it has not been reveal ed what kind of effect the

Discl adm nistratjon of |L-6 inhibitor mght show on
1510 OO v ction and |eft ventricular renodeling

[Probletrised dafSobwed bySheTheemicegent i nventi on has been nade

VLA R R kSR 50 wgograﬁj FEsped ) itfign and len
Venmc'mlynmmmﬂlehﬂlg thefeaftet i GTowanet, ¢3 detaitpd rcﬁehmdt bed clarified. In

S L T 0 e

show oh efytocaeial rnfenetion amcb}eﬁdmlnhmglleafremodeﬂmg Clear ek,

RSP DD B0 ot P B e o
present presiEng is tn\pemmda)a:geiatsefor Ueaﬁlganpmadhainnfamms hich comprise an IL-6
mhlbltotr%?gl? 'éigtgsi nq}{gé)r%&]i%ﬁi 3gn hett u{% &qﬁ\‘}erﬂ? grép{ova,des agents for

suppresppgadedit serdticulaf ramoteling aﬂmwmardm |1m€larcuompwlmsle ctthprise an IL-6
e . ri I | ;

mhlbltoahf er;] %’m@q H%r@{héﬁte M&g@@aﬁrﬁé‘ﬂ&% oﬂ#ﬂﬁ B 3]‘9[56 b’%ﬁéﬂl{%‘%&lgn are to
prowdeggq:thpdﬂgfot hgatmg(m}f@a%al infarction and methods for suppressing left ventricular
remodeling after myocardial infarction, both of which comprise the step of administering an 1L.-6

inhibitor to subjects who have developed myocardial infarction.

[Means for Solving the Problems]
In order to solve the above problems, the present inventors investigated the effects of

anti-IL-6 receptor antibodies on improving the condition of an infarcted area in myocardial
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35 In order to solve the above probl ens, the present
inventors investigated the effects of anti-IL-6
receptor antibodi es on |nprqy|ng the condition of an
infarcted area in nyocardi al infarction, and on
suppressing left ventricul ar renDdellng after
myocardi al infarction. First, the present inventors
produced nyocardi al infarction nodels by ligating the
infarctibgfdnd @HuppiesdinglRsicenticular beroddling I’aﬁBBalngmBadhh]/ infambtioe.

T 500 f tiz1L-6
(R R Pamet PR are RRASPOSEER Piimelll ma2ts by pgatne tho et
antenoffﬂmaidin@branéﬁ amrraile @altm:') gete. mTen, S0As of anesitiil-6 tdveptor

mﬂbo%ﬁ%ﬁi eI & glraeo ewét g)t% ﬁlc}r‘n%cléctna%/c}lﬁl infarction model mice.

' supprresse the iktreddearf nmqsreéaoper@mdae dWO)rmnut}ymenyocardJal infarcted

area wag&w@éaél@g%ﬁ]?pr}%sg? e | rl#lar g/glgrg%z}rdﬁaf& S%,%}té’ Cheffbittractant
proteinFlo@IGPal) @Kpl@smmwamiupptﬂee@mtboiﬂ the Gnfartaptren amindnbcfahycted area of

tho ant b bR it Bt B ey RO SRy o
histologiymlenxemiphipnwesh sevspled s daidincdnperttaphp wae sum@@@t:bm anti-JL-6
recepto?%ﬁlp%gz ad?ngﬂﬁ‘%tgfeﬁtrﬁir d mce. Thus, the present

I nven idcovered for the first time that it is
p@bss, Shepresent myentees diseversdrdt thie dirstéfmeatha ihisgrogsiblg to improve the

conditi@ﬂ Sfa.rll 1%_5 atrg& ?éergr:)% Lx}})ogérafa‘j Hig{&uéﬂ glcl:@ Hg;?&?§ Eﬂ \?eannQUlaI remodeling

Infarction

after misgossdipl nfseisetgpcapinisieingian 21 lbceppapioretbbexpnd Snally
complegdqgg yesgrﬁqmgngﬁgd the present invention. 15

resent invention provides: [1] an
a§E¢ﬁ1ﬁ¢Eébf ﬂlﬁ@msmﬁgnmné@am‘ades nfarction, which

[1] an %@?Pf h&@&l@%}r&caﬁhﬂqa&%ﬁ&r whth3d 'tsésV Lo SRS an active

e agént” of [1], wheréin the -6 inhibitor is
ingrediggt; ant i body that recognizes |L-6; [3] the agent of

[2] the bddnt oG] r'@h&eﬁﬁﬁe -6 8nhiBRbAIk bR ran!:l NhAREdRABYs Hha!

recogni zes |IL-6 receptor; 20 [4], the agent of 2% or

[3] the pgnt ofHdr whereinribe Hrrbiimfyhijor i§ ag |G agcoghizebal receptor;
[4] the kgdnt b FZ] %) Fﬂt whérelnZhe Qﬁn%}iﬁn is ﬂ‘?«ﬁfr@bi@nﬁl@ﬁtlﬁéﬂy bOdy is

an an gai nst _hu -6 or.a human
[5] the a%‘-@éa% el or f?é WHEFS il ARt Y[l@]m artiogy SRS TS or 2 human
IL-6 re@pidpody is a reconbinant antibody; [7] the agent of

T N P C R R e L B

[7] the @@'ﬁ bf fAr whdtBiRIES Sithiady &f 4 chMefticiaatibady, lilﬁﬂ:miﬁdl dibgbody or human
ter nyocardial infarction, which conprises an IL-6
antlb"dﬁ’nhl bitor as an active |ngred| ent; [9] the agent of

[8] an e{gSﬂlt, fov\&\qj'p%s&ng et Vdnthictlahichiodeling siea P y@ohridbed hfarctad, which
qﬂ,{ﬁa&& %l t he ent of [8], wherein the

Compn?eL ag bl‘tBF ag a&%vgmgl‘g *that recogni zes |L-6
[9] the ﬁ@h@ pf [8], whe3€in[tHeLIL- Efl‘lﬁi’ua@@n‘s anbnfiljdyahat [rdddlnizedHr-6j n

nal. ant| t.he
1101 e geepbt 57 ke oGl Rr i PG fs it PUOGYY K FoaNer g Foeptor
[11] theegihnef [9h ol 0], vkhebein theparttibiodn is 4 nofiodlexad phtitiody;
[12] the agent of [9] or [10], wherein the antibody 1s an antibody against human IL-6 or a human
IL-6 receptor;
[13] the agent of [9] or [10], wherein the antibody is a recombinant antibody;
[14] the agent of [13], wherein the antibody is a chimeric antibody, humanized antibody or
human antibody;
[15] the agent of any one of [8] to [14], which is used for treating myocardial infarction;
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[13] the agent of [9] or [10], wherein the anti body
is a reconbi nant anti body; [14] the agent of [13],
wherein the antibody is a chynmeric anti body,
humani zed anti body or 35 human anti body; [15] the
agent of any one of [8] to [14], which is used for
treating nyocardial infarction; 5 [16] a nethod for
treating nyocardial infarction in a subject, which
[16] a methpd fsdmeatihgrsbepdit infadtivmirst srhjery varch torBprises the step of
. .Lnhibitar tg.a.subject. ' )
aaminif i B g b Do Y PR R Aol B
[17] a methbd ifansuapressng thét vantyialdreemmydugradienmypedrdiat infaomtimin a subject,

i R O P 1, B DT

myocanjed efpatiian; i nfarction; [18] the nmethod of [16] or

1) LA L1 SRR g AP e 1
[19] thevmethed mf {1 or [1F, mhkichi the ALi6sinbibitanisiab @dipbadydhat recognizes an IL-6
r‘_.:Ceptog.ecogni zes an IL-6 receptor;.[20] the nethod of [18]

or 1[hég] . Wherein the antibody is a nonocl onal
[20] themethiod @ [18] @r [ P9I} whinsimtbe roidbasty if a gjonelopalgitibedyer ei n
o1 o AR Yy P00 e B RD g o
antibodyeepipat huparsil-6ireqePBY; wherein the antibody is a
[22] mﬁgﬁfg’%@ﬁ@ ong]ngﬂéfﬁein[ @3 hnfikRyT8h RRBninah? 2dtibody;

iI"body 1s a chingric _-ant_l'bod%{, ) )
[23] theyimether 28 (2 nvhersiythe artibadyiaa chiseris ggiibodyshumanizedantibody, or
human @htilddy6 i nhi bi tor for producing an agent for treating
nmyocardial, infarctiagn; [25] use of IL-6 inhibitor for
[24] use phHye iEbiter fapeiedusiag ag aemt dardrsagng ayvecardiad pfrgtions - -
[25] usé 6NOA8 lihHTBitA{ theprodidas an dbet fd)tr!;ﬁJgﬁx_@Eé' Qlefi[ve@irichlae ratS@eling after
of . [24] .or [25], wherein the IL-6 inhibitor is an
myocardial ifggiomihat recogni zes IL-6; [27] the use of [24]
[26] thff’ﬁsegcﬁ?fﬂ] dw%]t;:'mefelﬁfthb ILF 65 iignhjitbf Is?afn ahﬁbgd}r tﬁ?ﬁh Hebahyzes fIL-6;
at recognjzes._an. |- receptor; . e use o
[27) thg wgjot b o 1151 Wherein edhd %mhl%sﬁwiagﬁgo cehegzes an [L-6
receptognt i body; [29] the use of [26] or [27], wherein the

ti [ tibod jnst h |-
128) niei o 48 cxdalnabtein Bl aS hn g Bral 8o ne use
[29] theofise[oZ§26]ar [R A/ whemhiethe iaftibduy igah altitsylyiagaidst human IL-6 or an

.. _ 4 ecanbi nant tibody; and 25 [31] the use of [30],
mﬁbo%@?@?ﬁ?nlﬁwngﬁ'{s BEEYOs a chimeric anti body,

[30] thewweraidil 26 dbr 42T, trbeiein the ahtilb@ly is amrtdobdhyant Betodypatel f or
131] e o A i e A SRR Rer T Bhah g ntibody, or human

antibodynf arcted area in 30 nyocardial infarction and
suppression of left ventricular renodeling after
myocardi al infarction can be achieved by

Best Madinfon iCatreinigrgutahe nientivrl - 6 recept or anti body. The

Pk gl%genit WRROrRiskSvered that improvement of the condition of infarcted area in

myocardial infarction and suppression of left ventricular remodeling after myocardial infarction

can be achieved by administering an anti-IL-6 receptor antibody. The present invention is
based on these findings.

The present invention relates to agents for treating myocardial infarction and agents for
sﬁppressing left ventricular remodeling after myocardial infarction, both of which comprise an
IL-6 inhibitor as an active ingredient.

Herein, an “IL-6 inhibitor” is a substance that blocks IL-6-mediated signal transduction
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based on these findings. The present invention
relates to agents for treating nyocardial infarction
and agents for suppressing %eft ventri cul ar
renodel i ng after myocardial infarction, both of which
conprise an 35 IL-6 inhibitor as an active
ingredient. Herein, an "IL-6 inhibitor" is a
substance that bl ocks |IL-6-nediated signha

and inHibi&3 44 Bfo'l(giceﬁ acﬁ‘ﬂ%f ' 'T’E‘éf@ﬂabﬁz {He 16- fbinﬁib‘i’tgi" & substance that has

activit -6 inhibitor is a

mhlblt%tfg@%@g@lﬁa&thﬁ hgldm%ﬂﬁ Ibré éL;ﬁ EEREen Oneddli nst t he

bitd NG iakibltbrsf thd-p@sdn@ RRhGén inFude bk Gre nbR Bndifed €, for example,
i nhi bitors of the present ipventjon |nclude,

anti- ILrﬁﬁntleﬁieﬁa@@tlt Iév -6 FQ?FP@? anfhodics, s gn B0 aptiBeditsy g[tﬂﬁérgnants soluble
IL-6 re@éﬁtéﬁ’a&faﬁtsr SEERMAL 1R Pﬁdlé@Qﬂ*'IE% ordntd reg@t&@ aﬁﬂ‘ld\bﬁﬁﬂ&ﬁlar weight

i ants, sol.ub e [ variants, and
comPOB%ﬁSttb% SL%@W@%FSHCBVHIFE gteriie b gé@@g%ﬁ ot tiepressy invention
1ncludd@t1@6&lﬂe§ﬂ1amc@ﬁlz@m'f§@ ﬁ)r§ hat show sim | ar .

Pref bl e n |b|tor of. t he

L t
" The Ao of iR R HBDAA EPBE LAY, B 8 e iept gvention:

howevErehe phtibsdy i3 peefe@blycRriobd fbe makidangind Sofqireferably derived from
partlcularly restricted in the present invention;

human however, the antibody is preferably derived from
ﬁmahﬁ»JLMtleﬂﬁuwddﬁ elicafrbyend 2iventicch dah@@obifinddusamolyclonal or

monoc]gg% %2153'8@9% gaﬁ@a%'gg%%% ol ];}C;rdag:)]%lt he g?ﬁg?ﬂ;?i F%#bn \é?er;tdlegyed from

mammal§ hreblﬁdﬁen‘é:ﬂ as kheoamni-Ieé Astiboldy used inl thelp@sent imventibm ndlhe monoclonal

der i f l.s
i 026 B85, LA TR SRS AR oo
from hoasieaisforaled veitt mrbﬂd:r&mdmectmethaf canprisesambstibody lgackeby genetic
engmet%nn%rsrngﬁ gu f G om %;I? o &%%ﬁb qnﬁi'%ﬂ? B B %{f%ﬁﬁﬂ%ﬁ? an IL-6

Pans an e preSS|on Ve
receptog encbb]oskﬁtha mraasrtnsblody)f @eﬁénddpglgelrwtlmy intmthierveBr i ng

| P iRimories UL B fd (pliudey € 201 ALY, ol (sgy 1,
951-956), Sh@mr@bo«bm(&mto IK_@@ab; M@tmalof#mﬂvmlymami@emngeof the Japanese

Society Bt kmxgﬁﬂ&%g?'ﬁ 9rm‘2§'lels66? %&E%@%EBNnggl(gfgg §UdgK2T et

aResibally ait5ak-6, ankbody praducing habrideandssan ¢ prapared usiog known

comigfBUIBEST| S SltppORss Sl RS ity 1.6 o
sensitizing 4ntigen & earry PdPnpmition hy awybvqn@@ﬁﬁsm@am@éon method, fusing

the obt pggﬁ‘iﬁlﬁg%%?élﬁ g*élﬁ{:}%%mbéfrgﬁ '%Héjgyz?] @tgrgfeg{rnlérgig’?eéll fuglon method, and
screening fqrgnmoc@nalsarérbogms@dupmgwgﬂahr R geRvengora ﬁ@rye@ug method.

| iﬁc%ﬁ ¥eiar C6 aNEsYdinah bk %&ﬂbg@ﬁé BNoWE! haf.cxample,

fusin he obtalned I mmune cellsS wth known parent
human glei6 uzse@)ys the sorfiiaring awigenden ebtaigyissntihed hesa, beabipines! using the IL-6
gene alﬁi%red%ﬂh@ gmﬁ@é [ERBAH Qe¥ed @:E‘Ebpgdﬂroglﬁéiﬂl l{@m I%§| 34@: 50 1.

tional screenin ecif IC& ly,

Immungh (NN 140, 801 01 e di A abigh & heendi 20 Bo A0 3208 key

eAFEPrEasforMAR An bbprBp Hﬁ@ﬁoé’ﬁceﬂ REtSERSIvd @ﬁp@&si%ﬁtvbﬁﬁf‘s stem
for. obtaining anti 1%'Pcan ge obt ai ned usi.ng, th

insertedywiB aaﬁlaﬁo&ensﬁ?wn%. &Y tie HedPrefeuds guated by & Owramethod

from ﬂl@'l&‘;?(lb%’ﬂ thé A8 €211 68 omdS o sperndtaituN Q‘lus ﬁg@ IL-6 protein may

1534- 1541, and/ or A i ol . .Chem
be use: p_egg%e %S@IZIJﬁg antigen. {tematlve v, a fusion protein 0?

e'IL- 6 protein and
another protein may be used as the sensitizing antigen.
Anti-IL6 receptor antibodies used for the present invention can be obtained as

polyclonal or monoclonal antibodies by known methods. In particular, the anti-IL-6 receptor
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30 After transformng an appropriate host cell with a
known expression vector system inserted with an IL-6
gene sequence, the desired L+ 6 protein is purified
by a known nethod fromthe 1nside of the host cel

or fromthe culture supernatant. This purified IL-6
protein may be used as the sensitizing antigen.
Alternatlvely, a fusion protein of the 1L-6 protein

antibo t BA1sc@ NOHE %Ees@ﬁﬂh%rﬂmﬁ%}e’e prefaiaad n@%o&lbﬁal%ﬁ'éd)dwi&dﬂt@ed from
ant |

Anti-| L6, 1 antlbod for
mammalﬁesih% m0ﬁ9<éﬁmléﬁﬂé%€%§ﬂ§6i? SoREHaggl &B@F 5 P%?ﬁuced from
hybrid STRACGIARGe Redicea Qﬂoﬁﬁh@s&’s ﬂﬁa&@ﬂ@ﬁm@&hﬁ@% exbfession vector that comprises

ticular, the anti-IL-6 ce 0 nti
an antibagly S1878° By 8&RtHe AR BRELE QP&B@ ﬁgfd TSHEOn 5 the antibody
inhibit£dlt-6 ﬁ%ﬁ‘l indubernb vedi£6 ﬁ?ﬁbptﬁﬁﬂmﬂblﬁcksfh@trmsélmnaf IL-6 biological

ant Ifg‘g s derived from mammal s i ncl ude t hose
activity 8t rom hybridomas and those produced from

hg&&ﬁaﬁtmﬁsmm WR 16-2anigbqayeSahon, Vegtodl PiobaNatl. Acad. Sci.

s (BRG0P0 HEREARRT Al eRatts, PRI Mg

2900- 2506)@14[13[12820 hnntfbolly, OV Kb #di angibbdy mewmesnécaapbmy (éma

0C the transm,ssi 10lo |cal IVIt
S29TPR B feOel A PORR LR A Bl Bk P apleferred
monocknil deidydy ﬂ'gimmt the Bumegit ILab recefton @nd ﬂl&tMRlédaajltlb@d:y as a preferred

monoct?g ﬁeafnjfgg@ #F?fﬂ ][??%)gg?pta 1 antzlgggdggg Iéh) rat a,

ABERaIRO hgbltd(hmi}prod\m&fgilalﬂarﬂnm ﬁmbycp’@n thosoKlDAg- apgbody can be
prepar: tslin%aq%%()“&v\gc 1%:%%1% ?oég)g)s EgmgQﬂgnsudﬁ'}%?gdézggigantﬂa%repared by

using andhefCieoeydbr a;nthe: hmmmza@anugcn tohartyuowl nnmunaah@t@pa eenventional

immunfflo %E%tﬂ\ﬁlﬁ& b ATLHRAY i gafsf\sﬁﬁ aiovRRee Ca(fbﬁ'b a

agaln nouse recept or
conventigialiceld lfwrpm@ﬂh@d; argl ssrecaimgifor moaoql@wé ptl’fdmdmmgd;ucmgaqdls by a
conven?g{‘%llggggm@g éﬁ? d, Prepar ed usi ng known techni ques as

| cal |y, such hybridonas can be
piépaspetifinally BitiuEi-h gecsptor putibodéiasepn be Perstuppbas follows.  For
e n r
B 108 AL BT D RS ey
obtainingraufihedy ekt be abiained trineWre Hab serepios Rpngsyang/or amino acid sequences
dlsclosg&)ﬁlvﬁqi}t)h&ﬁl at&r? é\ggfl&'zﬁioﬁrf’u'gﬁEM N@'Ei’ BOUeeRhd Gaphfdse Patent

ant | roducing cells by a

Apphc@mﬁé@kal Bnblllcaél@né\&h( gANEChdd 55T é€S§fféBf‘P¥Yr cal ly,
brel eei® t&@ &&B% 8F 128 trécl%ﬁgir %?otéiﬁ@ ,l@e ch'St@i‘ﬁUe@(@fEsébﬂ on the cell

fo For 20 exanpl e; hu recept or

membrﬁaamr@ prpteg Wé@%ﬁdoﬁo%%eﬂénﬁfﬁ@@%@ Uchlezﬂné r%wtw asukawa, K.

et al., Jf Biocheﬂat @ioBONHRBYEB0GY AR BRILROI A6 RREpS tRBistd @sentially of the
| L-6 receptorE%enes and/ or amno acid seq&&gces

extraceliplag regiernoh the exll BsEREIeRosRt Laddrepian di Bifsrsitom fisn

membr&l%-b&%d&i%ﬁeﬁefimkﬁmmﬁps tﬁi@ﬁ:@ﬂimerﬁﬂﬂhd: BJveLsy Hs@k@e
[ication (JP-A) Hej 5795, res

Ct [
transmephbies &5 PaplbAaregiehor A B8 &oehios st H‘ﬁ%ved as the IL.-6
receptor pPoteinb %r@ A% IEXIN RSEed a8 séliRizEe) dntidbn 6@ Rengathel anti-IL-6

3-

protein s arat d from.the cell nenbrane (sol uble
r530‘31"‘0|r ADEbGdy, RESRUVRVEDRON. ot a1 .~ J. Bi ochem
( Jﬁ&&@iraﬂ-ﬁgmmﬁggn F pridid @osilellbVich 4 kmﬁwﬂ egepdsin vector system
of the IIuIar re on of

: i st ssenti a Xtr
inserted RORGRIT - GrerB e SEARIAF LB FELER LoP SaieTar F gyt urifed by a
knownfnfi@had R6€m the inside of the host cell or from the culture supematant This purified

IL-6 receptor protein may be used as a sensitizing antigen.  Alternatively, a cell expressing the

IL-6 receptor or a fusion protein of the IL-6 receptor protein and another protein may be used as
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menbr ane- bound 1L-6 receptor in that it |acks the
transnenbrane regi on or both the transnenbrane and
intracel lular regions. Any I4-6 receptor nay be
enpl oyed as the IL-6 30 receptor protein so |long as
it can be used as a sensitizing antigen for producing
the anti-IL-6 receptor antibody utilized in the
present invention. After transformng an appropriate
a“mmﬁgggaﬁ%élvmth a known expression vector system

inserted wt n IL-6 receptor. gene seguence,
dédtranf 3P@ﬂ@£¢€@ in (B GTEFRL P ETIGR s B & 3§ pefypfonal or

monocl@Ehadibbdesby EﬁoWﬁl SHet@def Ihwariasir, T.(he |aht1—<gp130 ambolifes used in the
culture su ép ant ThlééﬁgE $ ed - rec%Etor
preseniiPion Sl BETILeR a0 B DEREPPTE T2 FFgeRam
monocl@nbleaﬁﬁ@bﬂﬂ@ Hatived fegh maepdle Sfilwig thdse prddueéii ﬁ&mé@ﬂ)ﬂﬂomas and
o 5 0 8 e S S Sy
gene bypérictie l&nguﬁﬁérhrg@ﬁétﬁ@dsﬁﬂtfl;bblﬂdﬁg toIgeIB oL metah’&bcmiyenhibﬁs gp 130 from
i G, 8 ot L o RELE LBl R o toiat iy
into thpewlk i cul ar, the anti-gpl 30 antibodies used in the
p ent vent L o refena I ] .
OGO AR ARS8 vy m
antibodyr(USoﬁ)‘iﬂléQSB)d BFS Mexhtibp dymmbBrRf mtibndy (J@eA leo8891199); and so on. -
.omhybr i . r
DS AR IR B RS RE OB e e

using knowprtecﬂlmquam asfiollowe.dy Spegifivellyysuglk hpbridomen gambe picpegred by using

0§24 Sy 0 S A By O RO i

t-‘.

methoda rﬁmsm:g ’zhc lobtairied mmmgm&s;wﬁh adfmown-p8rept Qﬂl]d@{ @gﬂrnventlonal cell fusion

mcho g by e A A Bt

Inﬂhmtkm anti body (US 5571513); B-S12 anti body and B-P8

aﬂ&(%r_gggé/c:é%c]a@g%@ o%o%l%am ilbo@r' gjg ﬁ&uce@@sﬁo‘ﬂ%bdsy For example,

nocl ona |ng ybrl onmas
gp130 wsgd abe sprsifizingentigsh der w@mgta@él @ﬁ}tﬂ@ééve &btangd) using the gp130 gene

and/or ARER Jcﬁcpgelqgé’nce%%tbspd/ B EdOpBH EAM: A Rﬁéa%%ﬁ PREli¥ion No. EP

usi ng gpt senS|t|Z|ng antigéh to carry out
411946 he i muni zation by a conventional immunization 15

”%tffé? Shandrbhehing at Qﬁpbrgﬁﬁﬂb nest dem%iﬂﬁa kefoRd SpYishilin@ector system

known parent cel conventional cell fysion
insertegritheEp1an ,gegecs,eggwcgd;lm 6esiradrEpd pYAEptein is puritied by a known method

from th@'?ﬁél@é)gjyth@ heS I BP6R the chYurd sepm:Raitl OMRls pﬁﬁﬁ@@gﬁm protein
More specifical]y, the nmongcl onal ~anti ho

may bee&ﬁd BSeé pSHIzERIAEeY- o] ALRIBALIYY:. 2Cgh ApPrEssney3l o ion protein

of the %ﬁ &ﬂ&ﬁ'abﬂ éhd’cﬁex%ﬁbﬂeﬁﬁﬁa{r BE uSddt BlaneRgtiARE bRy, can
using, 't pl30 .gene 20 and/or

G% & BRI PRIZE GRS :Flgg anlipep ATt parﬁcu{]arly limited, but
are ref%@fﬂ:]ljz b di@inRahkit6ratiow bf e . coﬁBaﬂlﬁﬂi@%ﬁq thfplagdnt cell used for cell

r ansf p riate t cell a known
fusion. e%g‘? Yoﬁ’%g’été e/t %)}'%{’?’Sﬂﬁa ts; at”é%erWHlsﬁﬁp gp130 gene

S BeHRREAtiof bfarth@sisfrith YEhslizRaintibeh ispebirhdd &doﬂ)ﬂlg’ﬂto known
e of,. the host cell

hod f h
metho:fé ﬁ{& i laﬁ?rgg%r%%]e‘%ﬁ%?iﬁ?ls pﬁ:ﬁ)gnﬁhy ¥ ean%glfss@nsmzmg antigen
intrapeﬂfoﬁbﬁ[y%r%ﬁbﬁﬁéﬂ%uﬂ? éftoasardmak NS Bpécifidaflyahé bgehizing antigen is

prefera@lrytd:ﬁfé?%]t olrvsglsp}{ended 1%ea|,n| ap%%( pria eselnzrl](gmg 8% 15°h sgﬁatgblflf%gljeg Ualine (PBS),
physiological saline or such, mixed with an appropriate amount of a general adjuvant (e.g.,
Freund’s complete adjuvant), emulsified, and then administered for several times every 4 to 21

days to a mammal. In addition, an appropriate carrier may be used for the immunization with a
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of the gpl 30 protein and another protein may be used
as a sensitizing antigen. Manmals to be i mmunized
with a sensitizing antigen e not particularly
l[imted, but are preferably selected in

consi deration of the conpatibility with the parent
cell used for cell fusion. Generally, rodents such
as mce, rats, and hansters are used. 30 | nmunization

fwnmuﬁﬁ g@gﬁﬁls mnth a sensitizing antigen is perforned
acc n

to. known et hods

o REPRINERUEh A g, &aﬁw%@ f(ﬁ?fﬁ;g% desitRg apljhpdy in serum is
conﬁnﬁ&lbéidtthéﬂ ﬂﬂnlﬂzﬁﬁ ¢diigAre d)b”téﬂn]a@ &bt the ﬁ&lrrlry?llcfbr cellhfusmn Preferred

su S mammal s C ally, the
Immung & ? élaﬁvpéaﬁ ngaﬁFEP§F§EF @fruted or

s %Pﬂiﬁdﬁ&xﬁgﬁlfl}ﬁ{kn@ﬂ@mellatcebﬁmdm a@hrent cell, i.e. a partner cell to be

osphat e-buf f ered saline. (PBS ol o al

fused P PR 00T HRME chfnorrrin e LB LR ahSR Rox o488 653
(Kearn@® JEF.ad aAd]. lEMﬁﬁﬁJoK©9G9) 12335 1548 0560) sPI306ANA g8t Bl (Current Topics in

Mlcrobégljg Y ot iq’ilﬁtgglig E])?%g) §gnlﬂ_) &?ﬁbgﬁe er Eit aer_lrdelq lgt%{nhc Eur. J.

Immunauqma)rcs 5 BnS BYP MR- A(elargalies, &, }hmyaheﬁaﬂs(ém)c& 405115), SP2/0

TR B 2%, 20D 0 SRS, £ P

Methodsn( DBOBS, il 72 13,68 19 (Tsowhritekei | Sed. Brgl Meb 1978 1% 3dé+3|2§), R210

R s e N
p &=sically, aell fispireefithe eforemerBioned mmgnmwﬂmldlmlmé Felhean be
perforrﬁe4 1113%%%12%&83 %ﬁga@vsaoﬁ)&??gag%éﬁlehﬁod i l\ffﬂsté.fx RALE €Shler, G and

use
Milstema€i, dshéadsdinzymel.| (188 1) &3n3-46) and sichnpl e, P3X63Ag8 653 -

( ﬁ%r %ﬁ%&?gﬂlﬁg’%g %%)rglbe?ﬁo(n&t}% %IQ% 1% %?%Yer]ﬁﬁﬁ general nutrient culture
mediutviupdetshe preggncaed alcnihﬁ!mzbgt;hapmg syers] , Farexpmplespalyethylene glycol

(PEG) ég%g%:le\rllglfw f\?&lﬁh@ us 5 altseészi"ﬁgm.n%nhan'cm@é t: ﬂlﬁﬂé}) to enhance

the fusjongf@yics:y, aogliary 5 entsmh@smn thiLsubienidempaydie @ﬂed bor use according
toﬂﬁﬁﬁbture (1978) 276, 269-270), FO (de St. Goth, S. F.
al . . Innunol Met hods (1980) 35, 1-21), S194
( ﬁfrh@mq q@@mune aglls and myelomagslis upetgy gyelorady; for example, 1 to 10
1mmun§ %gﬂs’sﬁ)%)aaclﬁ%}aom@%@hf I $he Gulfire ﬁ:ledlmﬁ\ﬁﬁte'elrfgr thd aycﬂémé’rﬁz)ned cell

, such are opri at el S BaS|ca
fusion tsefir cKetBPon{BGTRIMEL 1P o BREHAA GG o i Bbickiore gPle for the

prolifef¥igh %F&e@ﬁ&ﬂem‘éﬁﬁoﬂ%ﬁ mﬁﬁéxfnﬁ AR USb&@rd BOMNe E’%dhﬁﬁi ﬁsed for

for exanple, the_ nethod_by Mlsteln et al %Kohl er

culturipgtpis tyge pf pelk r@m@lsocbe uSK HBRRERS BT Cu B e Sheh a3 fetal calf

Saunl@wﬂgkmﬁﬁgugggﬁcoﬁmm@ﬁgge0|f|calIy t he af orenenti oned
cel l ion i.s achiev ene .nutrie ture
o Gl Ty theriasing GUHEbRAbTERY B It PO BRHLRE g o8

predet3BBRHd. anfefiintofaRP A rer@ltatd }ﬂ]ﬁﬁﬁe lyed myd|fEayell well in the

Sendai J), ds used as a f o
aforemgﬁw&cﬁhu@ cburnpinden 5dge Sfirias » Brnpiippt 3010 60 %
(wiv) TG EQUBHE e, g, PAIREGI sBitioBg&iEH 8 ot hloaa@um metgmy bf about 1,000 to 6,000)

e oS TY, A5 AOEE 00 S, BEEQLALD0 20 B o e oty

of hybﬂi@cﬂﬂa th W ek abby regeatin@thanmips of élucb&?ssib@ly dddingre@ appropriate
[ As f or, each el oma cel }b ?Pg?ﬁ‘ﬁl ture nmedi um used
cu nu'efIB? IpRéng PR ICRETERR BY £ Y for exanple,

t e RBMe H}ﬁéﬁloﬁfas bMeMebadtddbyecubtaeih gl nellS\Ahla@anfaraEelection culture

mechurﬁu otr %)?Eltﬂelplt% OI[IAII" ctilture medium (a culture medium containing hypoxanthine,

aminopterin, and thymidine). Culturing in the HAT culture medium is continued for a sufficient
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proliferation of the aforenentioned nyeloma cells. A
general culture nediumused for 25 culturing this
type of cell can also be usgg. Furthernore, serum
suppl enents such as fetal calf serum (FCS) can be
used in conbination. For cell fusion, the fusion
cells (hybridomas) of interest are forned by m xing
predet erm ned anounts of the aforenentioned i mmune
penod Gﬁﬂlﬂne ag‘tdeﬁm? Iforgveal dayard bevieral tWeeks, ad billerelp bthentheln the

X D RN Y T —

to scredreargl c,loza‘. BEGdsmhuthaoproditetha andlaolyradligensktar wei ght  of

o BF ity ot Guiod SLprBRERAERAE sba TR R oo ilen o
obtainihf ﬂlegtfmnienumfedhwbndahmaa aclapirdschunesmangtody thaelpsdhe agivity of
blndm,%{(}l at Q fgﬁﬁ]%g Seln\—/e%é es g -0 cﬁ{]beam%ﬁ@{. bﬁg&smzmg a human

he super nat a
Iymphc[cgfﬁ\mtﬁ | gaﬁredmntzgehEpmtmwer hgtigenm;m&mg @llszelvam @dd fysing the

sensitiz%ng N7 ipﬁllg of[g (kex})l(tgl r#p &%@&.ﬁl& ﬁ{a et ég %\é gﬁ@?ﬁggé lﬂ'ﬁ e%q)atent

Applicatizoh Kiokodorftublicritiog Ny 852 i méi987& fexawyteds appromdd apanese patent
apphcatng]}{ ?ﬂlﬁ’héﬂ%& for%gbési%t#;@? C: @%]r%ﬁ%%%-ra Qrdid gﬁrhsn%%ﬂgadyscan be obtained

erio
by adrrgrastenag the ahfigersenantigbn-dagressing erthie @attanm@n@,amm@ tlapt has a

|
ooy OO f Rk WO,
Intemapemaﬂ SereptiAppliration Bublicatian dasn¥ (h %(ﬂ 2%?(%%0 PRABI18, WO 94/02602,
WO 94 BRYORd et Baw@beaygest . I n addition to the

of i mmunf zi ng a non-human animal with an

aﬁhf: @eﬁ-ﬁr@narfsl siridionias §vhidherrafeieanennciasakbantibodies can be

subeut 6 UOHRSiofy BRI SAediTAR 3L \Tlro STl Bong period .

activit of bi nd Ing to a desired gen ar

atier @@Wﬂ&eﬁn@z@h@l artihodies irase theferemertiqapd hybridomas, the
following RRHRd B Iy tR AMAIBYed: (V)TREBEY Whed thdThPbrildsiak @t cultured according

antlgen proteln or” antigen-expressing cell in vitr
to convgperal gicHyds ped theantipedissre gblaingdiis i SLACTRE method
where ﬂ‘i}é il Qﬂ'@cirﬁ@s' dre Kﬁlﬁ)hgeratgﬂj @Hrntﬁ&@@m&% ﬂﬁﬁg%saﬁs _ﬁBIf m%né?gl and the
I cCat] on KOKOQOKU I Ca n . - D). | - ..
antlbodc%@m%@e &b%ﬁ%t% a4 3 3 Ahres Ap RIHE higghod b?)PlieE"-ﬂeFlgﬂr obtaining
annbocﬁésh}nm gr Q:mp@ﬁgiﬂt@na I)refe‘&wtfbﬁlﬁfgétsealequ@tﬁmbﬁ of antlbodles
man an can . be

B ste |
T s, S PR O, Bl L NG TeegPior Agbedy s iodss Hybridomas can
be perfaihdtEtly thB aletthrisdisclode@ e IP-QL Hej 34 39n93RN Tad bidhatiog enese

perforrfa i Tﬂgg‘?f’f&%&’: St SRl P BaRrE ShEf ey o kB Rto s abdominal

cavity &3 BKZB7G mWeeD gh1a3PaBascie) ﬁd/tﬁk%;ﬁﬁhfymﬁ‘@l\%/ aAGb&E; o the ascite,

6 and 6/.33735 15 The th a
or the O34 AL R A PSR R AGROBHG TR TB G ek P ML 64gmedium
contain$ngo 0% Iftktliléﬁ)vm seamy emidi 66 RlM-(ﬂmlnﬂuneﬁl ke (Bmeﬂmagci' dbattein);

il SRS ERBER- 5 OOROGE O Gl 19617 e

obtainihy BM-tl antilsydytfien the dubtrargrperiataods rray be errpl oyed:

s TR SR e SRERReBUSa S grepg vention,
whereiatle antibadynie qbr(a:hlced tubdgir genstipecnarbantion {e2hnimet¢sintlodfg an
antibo ly 0%%1% frto%t}l:?, %bl’l oﬁrga%%fse&ﬁg e n%éﬂ[e 1§{0%W§H%Fate vgc&oh and then
introdvaing ithodiots mloa leist Geaddr asirgde iBasbaeaidCss. Bnandlbmrick, J. W,
THERAPETRC TROROETINRE ST, 8Bt &8N e United Kingdom by

MACMILLAN PUBLISHERS LTD., 1990).
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anti bodies with high purity, and the latter is
preferred for |arge-scal e production of antibodies.
For exanple, the preparatloq of anti-l1L-6 receptor
ant i body- produci ng hybri doma § can be perforned by
the nmethod di sclosed in JP-A Hei 3-139293. The
preparation can be 25 perforned by the nethod of
injecting a PM1 antibody-producing hybridoma into

t hﬁoﬁ@ﬁ@ﬁﬁé‘ﬂy mRAVA bdifg f& Mla%1amsgglo@ bf &l zﬁliti’bgdy is isolated
ascite, and then p ur|f¥|ng PM 1 anti ﬁ

fro
from agsll {fyeg prod@PeStthfé anEROE BT SR tishicn g Y REAM b F@zﬁfaolﬁﬁﬁon of mRNA
can be PErGRISIOBS hrapLingRdiay RNA@acﬂzorch 1&‘@4\@ Iﬁﬁﬂd)d!smsuch as the guanidine

ultraceg]g{]f%%yg}h% OO/ elal Jm(/l[ ef ﬁ(jgélp g}] ﬁgmﬁggﬁ %99) and the

AGPC (&tﬁ%}gﬁ&a@yﬂﬁﬂm b4 altydial IB16@6&CQ%RB-)62 a56-159pRAd preparing

SR T e R O
dlrecﬂmfé@%eﬂ ding and Q’@i@ﬁ?re@fmlk]‘l'@x irdEketion Kit Bhirimaia).

T DB PE e oA P R o g S AR DB B rverse

transcrfp’cm aThy byitbeieof dDI$Ahidytg dchievegbneng thie AMN Reverse Transcriptase

pv SR AR SSERET e LI A GBRRYy e corva
the 5°-RACH @ethod roﬂmaWM A5 efTHERARENEL CA dMANSGL UNAL(1988) 85, 8998- 9002,

e BT oK Ao 105 DI B R
Kit (Cls?ech)f dnddtCRy mamBHAm;:dmlyedg e DNmﬁﬂgnlnrmtdf @ntéret 1p pyiibed from the
obtain%hf’eé'lg II?{(?C&JS% e% 1 %‘?éd%rﬁq agéﬁmaéN%e Tgfeﬁgz{ r&&ﬁ%ﬁ&@vcﬂor is

est Suc :
preparédsudireg the rabmfe ]aﬁwandoam;tweqb anth dﬁsdedzcbzyz qpliepanéhagnd its colonies are
st ey VDAL U= RO BN BB e DA
tcresMS cenfimhed byBfachempsy the id@?9)mell®d. 5294- 5299) and t he

(8 PRSI ARG oy i U g D

ligated ritira DONA thatertcodes 'q*(dwsu@@hafn icanstantdegior (C region), and inserted into

e
an exp@#ﬁ%g&;ti?’ A}iterf%r C%teﬁ%t{n&% {h¥ Fﬂlgm\? If’eg,;x’:ﬁi IH%I\IAG inserted
into an@pcpxeh@ma ﬁc¢tmwpwsn@tbe @N@, of %W@’@ﬂz &dregioam t he
Sy niyheSI g bre%M@d' ﬁleche @fe@&ﬁ@ﬁ‘}eﬁﬁéﬁ Qs dgﬁﬁbed below, the

be achi eved usin
antlbodaregﬁ@ps@mwréndgm a8t fa@eessm}o VEFtpE$Q @lﬁfrléﬁcﬁmmsﬁsdsyﬂd@lﬁ& pentrol of the

expres%}')]ﬁ re%ﬂpdtﬁg %?on FEoy é}ﬁﬁ{ﬁ?@ lefharcBr zﬁiﬁrgraﬁ&e? e rﬁ{b‘ﬁ ﬂi@ﬁhﬁlﬁdﬁy can be

met hod ( Fr ohnan,

eXPresswidw tranafmmnmhpst 9%11 Withygas emsg}orwct%ggs 9002

29 19 %ézé)nt rﬁl;rf,zﬁgong to decﬂ%@é Eétﬁroﬁﬁﬁ %%Joﬁ? ?153&?%1%%21#3%12 ﬁl).wh

artificiglmpdiRedgynesie EeRsnbipat a'ntnrh@hmfqua@a%n@hlgrnp ARighadigs,

humanizd @Hﬁv)cfdl@dozf heRRd HRibooiet an®d uB%R MHeskiebsified dnditiriies can be
| i gat ed Wt h vect or DNA. Then, a reconbi nant vector

Pﬁmﬂﬁéﬁﬁﬁgkw%ﬂh@§ ofsi ng the above DNA and i ntroduced
I ¢ ehifeHb entivdalydak Bk bb@ineaqgrmgaaﬂ tHetaﬁtlBéﬂyOVl r&@Sodbfcoding DNA

selected t repare esi.red ant vector
obtainefis A0 .aE@fr@a el G reaiprs AT fnihispiag LRDNA into an
expresﬁ@xﬂ Lédtiomthdirodiein 3!.( aiph@o sttfbﬁpﬂdm& sdé?Etﬂ@@eanWtﬁéht Application

Publicatngin. S iA§023: E[@t oot 4 ek i esian Vi (v 6 ¥2/19759).

This ktﬁﬁﬁpﬂeﬁma caeBé 1ed tarbihochinep shitididse@efahfof ¢he present invention.

region and ipserted into —
an}lzed mgbo£es are aijso retterred to as reshaped human antibodies, and are

antibodies wherein the complementarity determining regions (CDRs) of an antibody from a
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20 an expression vector. Alternatively, the DNA

encodi ng the antibody V region nay be inserted into

an expression vector conprigpng the DNA of an

anti body C region. To produce an anti body to be used

in the present invention, as described bel ow, the

anti body gene is inserted into an expression vector

so that it is expressed under the control of the
mmmek@heshmmag@lﬁlmn@emgb@iy) afoiransieareglinto tenGBRsex 2 human

anhboc@nd &G an }n%{hodgpcﬁqwoggﬁe {‘JJ'IHBQ @ off %ﬂ% 08 12Bwh Qéeeﬁﬁl%%ean Patent

ormng a I's expre33| oh
Apphcvtecm bublichiont Ne. Ei? 3818, Inﬁﬁ:remfpr@hl’atclﬁ Aqwliedippdublication No. WO
92/197l§ eroantigenicity agai nst human and such,

‘ificially nmodified genetic. reconbinant _anti bodi es
f MO@%BWﬁ@HYCMDh@ﬁ sequenei dssighedsuch ral GBS of a mouse antibody

are hgécl‘n%%{wiiﬁ dﬁegam%oﬁlf anaﬁiﬂsz 8k Bimaft SRRy %ﬁﬂthe?ﬁ@@ By PCR from

ntib prepared u5| ng “known

severalrr:éxgnoa@eotgbs fhag hadegen @reduiced @myonéaan oprlappingi peeiépngyet their termini.
The ob HRA, it ﬁlgﬁtﬁ@%ﬂ%q}(uﬁénreﬁﬁﬂbeﬂy enendh-eecdaiMd DRI Aidn8eh inserted

as a ove W human ant 1 body” C regi gn- encodi ng . DNA,
into anjexPrsEIPMECHTe @mem’p@ﬁlehve@mﬁ EgroRRsvaiegRoShicproduce the

humaniz@& 58&%&1 ggee‘ Euu‘o&f;fl PatB@ A prliehtid BblichtiHNG %3239400 International

pean | ication_ Publication No.

Patentépeb‘z&yonlf’ﬁblé?aﬁa{l OB 1% ppl i cation Publ i catl on

Nehe WRAR/ARFRER s thbedigh fé@W‘"a ﬂ@tdlﬁ@s £&8Relb&cd S that @e CDRs form
obtain chi rrerl C anti bOdI es ful tng&zé es

e
a suitallf gBHaeRAHDIIn Siffy altie 2GR AT ot Bz Bpegeriable
regiond Bafbe E@%Bﬁ@&ﬁs@éﬁ@s@a@%ﬂtﬁaﬁ%@@DR@@ﬁ ttreshapét higegh &8ibody form

o0 apPEDRE TG B PIOAE PB4 or -1 R L EERSY. IOLA7O)

h B BitiBody OREISISnSdIE ubaifor tiey éhihétdaideiunechied taatibiies, and

neoa B SR, 1%k, O (GRSt A B P 0 e e

stab111t?@f tHetantibpdy srdatpreduchob) the atinan alibodk R &2HM2 hay be modified.

o1t 03 T Sdich Py LTI APl OO BRAL B GG dor v Trom
non-huétesi mﬁ@a&mﬁﬂ aﬂ‘lhﬂ:tantahﬁb@lgﬁercfedal Hﬂfglmseamﬂ’iunmnh;ed aatibodies consist
of the é\h %?Ya\f?ttéb%g% H.Fﬂxger&ag%%n rK hadl ons Rsa}ld %1 i:laanllqgvr\}&‘ﬂ regions and

ever a
C regiodk Idgﬂmibifraﬂtal }dmﬁantah&bocl}ad BI&h hawmdimddntl@mtytiaihnman body, and

are the%K&e{r | aeD 1? g,gta.gortgb 1S at‘g he glheed r‘}[%l TS Oenlt Etver-xrtﬁ]o% obt ai ned
r @gefe]mecbspeoﬂicmga]ﬁpl%s af Humb.mued amﬂmtlEsI usddrin sheapresent invention
includei A r eSSI o g)oﬁ% E%%e,[ TR n%a}fﬁﬁ%%@hkﬁmn Publlaatlon No. WO

0 produce
92/197591)L| body (see European Pat ent Application

A%ﬁhhgrg‘% i %H%FI caffﬁ?l %P%mle%g?%@@% @%&ﬁ%a human antibody,

techniquns fdyottaiERs hawar entihogmsehy painping melng@mlmnen‘s@@dﬂedry are also

known®> OFBPSE?ﬁ{éuhg 119??3%521? %ﬁﬁ%@%@bﬁg%@@ H‘hﬁgdnrﬁubodles on the

surfaceafinbbgrtyasvingledion amscafaybwem@q displagmetbod, and then select

L R T

the hm(ngammody variablg regiops s the q;gggl)t cagbe ¢t Once the DNA
i
sequen%@?zﬂau%‘?(n/ iﬂgag gﬁggtu%i Eﬁ gﬁﬂ%eﬁfs‘%e&é&%ﬁrﬁ%}g&@m@@é é§sﬁ>n vector

comprigiegiily wquense cathe corgyeted to chginmipanagait body. These methods are
already IHOWAE LAPIHR pubRedtiBRE SF & 5801047, WO 92/20791, W093/06213, WO

93/11236, WO 93/19172, WO 95/01438, and WO 95/15388 can be used as reference.
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stability of the antibody or its production, the
human anti body C regi ons nmay be nodified. Chineric
anti bodi es consi st of the Vﬁglable regi on of an
ant i body derived from 20 non=human manmal s and a
human anti body-derived C region; and humani zed
anti bodi es consist of the CDRs of an anti body
derlved from non- human manmal s and the framework

A t%%ﬁéve%%su&té&&maa v gesd éfa@daefékgf@s@dmumamgm@ b&odtional
0

ave reduced antigenicity_in human

methodgy ew@mmmcﬂé@m@w 15 afpBoecen o G864 wiag  DNAIn
which ﬂh@ Sntth he ke alireRed Rfgh@iongity Bpeed fo LuseRdohhamnBf used
uwanlze antlbodles usedéh ?resent i nvention. 251b,[n{A
promoterd A0l Aigheh Ao wastsgmotihe ?’83&?«9‘ €S O P KPP CTRRSFA8 the
ExampfRabe Hﬁartﬁﬁ@tlef/ EiHah 6 iIhdd hahhi@an MptoméiloViZdslithhniiate early
Furthernmore, in addition to the aforenenti oned net hod-

WDHMW%@ﬂ@BFﬁ1n|ng a human anti body, techniques for

ObhAhdH¥e, m@r&ﬁ&m@m@eﬁyﬂl@@aﬁ ibg @tﬂiﬁdcﬂ[@r &(ﬂﬁmmg the antibody
ant.i body |i brar known, ‘For, exa

to be uﬁés}% itha Rresept g&lﬁ%‘(‘é@:&%{: e VH?]] gBTngtelr%férplsﬂ%er% OIHJﬁl‘la‘%vn'us polyoma
virus, aa&idvb@ﬂl ?@E@m&d@m@\gw faad teudhf, amwmgemaaa? s¢1hgérfvl$dd , -
n anti bo cFv e pl ay metho
PrOmOtSﬁéafnpﬁ%‘?r%%‘lc ét “‘%‘H‘E‘ F]Qé B?tﬂ’gnb E@BEL‘% By anal yzi ng
gEBEsK@iplé, ichemahesvead pRdiagesenthitr sewped the sxprediongean be easily

pect e TR A S8 P UGG R 97027,

108-110f. aiseitivelyhaf theicastsoftioe HEE | apromgeter/eshanesrsthe actthaarby

vinsoSBREERL LSBT SRS Ty RREAPRRN 20 1. 5220 canie

used.  antibody.. These nmethods are 35 already known, -and the .

PSR a5, WO SLOOT, D ORLA0ORy, HERAOR N uing

convenﬁﬁﬁéll 5&8&1 pmmdw asigdalasquente fcerwebomecmhen, and the antibody gene to
onst
be exprggsg 'r d ﬁamPfegl kS g gt%P]B?Md@ ?ﬁﬁg Z t&xﬁﬁﬁ ter and such.

0O Ccon |ona en a na I an
When theldcZ] pronnsead is pded, ﬂm ekposkjorgemdequnfotpedagspriinglg the method by

b
Ward ePSipfﬁfa%égNéé il JUATRSY td%@)?&%'sﬁ@ 6ORAFL BOSDA a1, FASEB I. (1992) 6.

uhctlon ate ase
2422-242Fremd thewasad proppraeronast beamdawgaﬂylgﬁo ﬁlCGﬁ%thOd by Betier et al. (Better,

M. etagoﬁ\ﬂgﬁd’ e(@@%@f%mezﬂnfSMEzdy gene, or a vector

onprisin | es of a pronoter/enhancer

i amebddcmaprcxﬁ}lcm e PFRRISST AfrEdfalh Ehegut Pysignal sequence
(Lei, S p15 QDL ef hﬁ@é@ﬂﬁf EfQS?ﬂ‘f? RaroMEEs) rﬁé}h% used as the signal sequence for

onot’er s ers can be utilized fo
antiboayserstion.ngThhentibedy md@yed intp the pggRIgsS As ltSﬂléteér wgdhen used after

approp%igt;éﬁﬁxfe!&ﬁ&ng Rd éiﬁﬁ)oﬁy ket QB BLSAROBMEsYH). f rom

VI Ius yona VI Ius, adenOVIrus sim,an Virus
4 hs(tB P satinmcprisiHhoseeriNed A SYAG BPORBNTBgpOViuS, bovine

QRS Qﬂ@ﬂﬁﬁhﬁ BChkeaS ARG, Q5aRAhArRihgftBE kére cb be
Impﬂmgh HEF%% a For exgﬁp © when the $V40 g/ 186 EBfe cbpy number

ina hogw@Hﬁy@tﬁm &ﬁE@ﬁSl‘P% V%%@dmx HREnRSS RS AR YSeside
pho sph%ﬁﬁﬁéfé{rasé’ (ﬁhé R 8 Tih@eh® AN 06l Q&nchh—l gugéife

a : t, Nature (1 2717,
phosrﬂhpwomiaqnsfw&egﬁﬁ%m@w & Lﬁgrf)ﬁéaf&é B’*% ?‘1@5 gy gr such as a
selectidd @8RLer / enhancer, the nethod by M zushima et al.

( fgé&asrgalg%oggzgs?mn ddg@mt aé ?Q&@’a\lgapr{ngtﬁe é%{b%ﬁze? t be used in the
present invention. The production systems for antibody preparation include in vifro and in vivo

production systems. In vifro production systems include those utilizing eukaryotic cells or
prokaryotic cells.
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Wien E. coli is used, the anti body gene can be

expressed by functionally ligating a conventiona

useful promoter, a signal sgguence for antibody
secretion, and the anti body gene to be expressed.
Exanpl es of a pronoter include the |acZ pronoter,

araB pronoter and such. Wen the |acZ pronoter is

used, the expression can be perfornmed according to

t Pﬁ)dﬁ@ﬁ@l@ ShsbynsAGi lﬁtaﬁ_ﬁt)mabelds\/iﬁblﬁide BosSutiktin@tnimal cells, plant

cels, on Ringa s 933&0 Sagpa Sy e 1 ampaln sF ind s ARy CHO» COS,

myelorg deﬁﬂaﬁ@t@@hdh@g(EI@K} ﬂi&IﬁEVér@ﬁarblﬁu%;t(Q}emphbmln ceHs for example,

erop e b s B SRR P2 st Rt et

includekcells démvedtfhﬁn M&ot&mlrmhmsmm be( da.ﬂ!ﬂured?as cBlluet Known fungal

cellsing s, P EETENRRS b S AR e i g £ B bergitis
(e.g, ATh@@anmnb@my produced into the perlplasn1|s i sol at ed,

B KR SO0 Iﬁt@%ﬁg%ggggﬂmw

Knownr teipteriabtdlis inaludegk.niolitand Saciiys Lwla‘dzsf rom SV40, pol yoma

Vlé%j# %ﬁ%gg gar}l VeI cgbgam?tp 8% dlgr%tdl cg or X rﬁ% gﬁ,ﬂé of lﬁ%\?s‘[ ﬁﬂgthese cells

by transfopyatmn;rbmi cultuming ﬂm‘sanSé@medS«yE& #mitre.n eThfx wsig @snconducted

accordmg g{%otrans ﬁ?gég&(%ﬁi’wml ne ﬁ]oéée rslaybe used as.

the cﬂtgmmgdﬂm ond serwamnuhplamenigsasich@s FCS, may be used in combination.
| o Rhdy S8R fisferred into the abdominal
Furthert 2{%1 P{P?c}ﬂc%ﬁe %@taglsagﬁg d‘{fﬁaﬂge sferred into the abdo

e, or such as a
cavity @eﬁud@t)fmammak’mpmm apraptibedy ¥y st em may be used

T ®/n ML SRRAL 'hQﬁ’d G %zv%%bcﬂf?ﬁb SydtemPhcHRRAhd 3 Lftﬂ‘i%mg animals orrplants

present I nventl on UCtIOﬂ systens

Productipn pstatys m@aﬁmsancludrahe&feﬂ%uwp m@ﬁeﬂs O mﬁp% 35
pwi&&gafs @il %XéB@H‘s:ed ihdludd gaa@s @{@dgﬁ&p QRicS, y@bﬁ{& and such (Vicki

e those util I ZI Ng euk aryo ic cel

Glaser, SPSKEIRIGM Blogeshnalozy AppiTasians (198H- s%lftb% H{§§<‘rtﬁ§1at can be used

mclude%%%)&ﬁ& i cwagh bsink Esfaln\egd ?ortebz%ﬁeuwbhécéllﬂay BergEal
ells, plant cells, fungal “cell s. Such anj mal

o dinyasttibhay gene if gtrqé&?ﬁsiém 3%?@“%315 PhPlapRadnst 4. angibpddy is
produc% the W@}L R 2R HREBTEALS Endk iHEA @30V Bl | Féled@mp) iR, antibody
d such;” (2) anphjbjan cells, for exa Xeno
gene 156’6‘33?{%1 IPBFeli“’nEiéB’tse%’é‘E e gqngn g&@éﬂﬁﬁ{s fayegtc ghpging a protein,
such as-crg,lé B 3R&iS Walich KnRyheR! 0duceg ihtd nBilid. NCA DURA G8fhent comprlsmg the
Ni cotiana, ta acum whic

ived fr nma
antlboda@@awaﬁgteg RSB0 A2 ccadRiod 494 A é&ﬁ@ Etibhy S mtroduced
into a f@AGKHREE NYIHRYckiteDantibSdy Gefteahed Reh, menmm pfmmged frugithe

as Aspergil |l us and s
trnsgepicGBUBE] Biv S8t BheoaSheisiwRs 6P oca FESstd,fipgy progenies of
the amﬂhﬁlljls el‘ol'[htﬂehs('jél tH@a.t’ﬁa@ﬁtQif Inﬁ(ljk thed dcﬁa@né@h@ﬂ&‘lﬂéﬂ@hﬁbtb@l produced from

cell.s i1 nclJude E. and Bac

bt i
the gy SRFHo RO EREHESBBY APPISG g i YT B0 FEp B Gt g K M. of
al., BiogBft@neélogy (119@21?51 goetTw2).hese cell's by transformation,
and cul turi transfor cell vitro. .The .
c BRI o Rl - Sdof 8 R AL Rug fscrted with he
desiredratibedpggiecandIENsifENnti BRIV it GbGined VElvh theytiody dbetiofbis silkworm
@Aaedatﬁggetc#;&r fe E@gg BJ %5,@%%59%;? %E&%g&%&% ?dbagéjoclrs] u‘é‘esd the desired

antibody gene is inserted into a plant expression vector (e.g., pMON330) and the vector is

introduced into bacteria such as Agrobacterium tumefaciens. This bacterium is used to infect

tobacco (e.g., Nicotiana tabacum) to obtain the desired antibody from the leaves of this tobacco
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Furthernore, a cell introduced with an anti body gene
may be transferred into the abdom nal 15 cavity or
such of an aninmal to producg an antibody in viva On
the other hand, in vivo pro action systens include
those utilizing animals or plants. Production
systens using aninmals include those that utilize
mammal s or insects. Mammual s that can be used include

Juli an,gpalé MR85, FuR & Bnmith§1€¢1999y241631a36).such (Vi ckl
(ful d aser, SPECTRUM Blotech%oloy |IC)tI0nS

F IV eadiroducinge APHRAY IATTBROLEaM0 e S HOP GaRUemS & described

above, wwca& g\{ﬂbeanﬂbwp Hed¥yaBhs, (Hf @fangmm chhﬁlk(mgm) may be
e use gene s |ntrodu

An_ ant 1 bod I
inserted fie éepgmtwpge%mmeaﬁ%ss%%@saﬁ M G BT %’Pﬁb*&e ggetors.
Alterndtivelyi@e IRaxs ﬁ‘1fay IbB enRREAEIS a Oingl) aptassian dedtedr transforming a host

(e, TR et ARPUSTOR ‘GEHEMERA NhoR D THLRRE gene i n

t Irge %ﬂﬁﬂd&s@fsecﬁuﬂﬁé Breftt OikeRgoR nly Gk @hfibodySitinedts or modified

procuc S e e B RERSHESS b B bscampi

antibodyeffgmichseintiade FalsiFgsb e e, drsl simyleciabdFy (Mcbvpingadath the Fvs of the
e enbr troduced into a female
Hand ]Sg%lxs éfﬁzmg%i?’lf“é"ﬂ 4 pB%ta‘)l,mEgr. obtai ned fromthe mlk
pRpetifiedlyf the antibely ﬁffmwe proalncedby ﬂneutmgfanarmlbck@ with an
‘ at that received the e roduc
enzymX cxlaftile, b5 {ESerity af AR va oS8 Spiithel O fragments arc
construﬁteﬁkmtrbéﬁced@nﬁb&mp&sﬂdmvm;m exptesizddy ap aptopeade hooreell (see,

e, C8, & AOE L ool RSEL DY B QDR DALY 1. Mo

in EnzyBalbTeCI986) by 4(76—9496)P1ﬂ®kﬂﬁﬁ!9A7&2$kenﬁuAL Pésthasisan Enprgmology .

[ I Sg
(1989) Iell?]g,eéﬂ??\éﬁ 5 [TL%IEl *&h étfg?drszla E%%?xlﬁél%g}/r \Mggeglr?% baL @39‘@@5 uRousseam( AN
et al., Methpdsid Bmayinblgy (1 28D B2 hi 8o G6; Bindt ReE s ay. TIRATCIB(1991) 9,
132- lgggl s silkworm (Maeda, S. et al., Nature (1985) 315,
2-594). Moreover, when tobacco is used, the desired
2 9B pambmebtained hy &nkieg thakehaingy aﬁrgioxeaqdrtb% Eiapgin V region of an

| antibod\ﬁrecﬁflglg GEFd the 1! w}eg?&paﬂdhtlﬁe Y,e&taﬁlr gi"r:’are lmked via a linker,

ced’into bacterica suc @31 en
preferabiyrrad a@cletrds-; lntkhlr SHustaes 8. ¢hved- sPrgg th: écachfsét tU SA (1988) 85,

5879- 5@9@ ant ns bk glr Qi QrﬂﬁLEﬁQﬂQHl@n stcPv ﬂﬁtyéyerﬂieﬁt)@d from any of the

omthe | eaves hi§ tobacco 15

antlbodgqysbdeﬁqrbed }qbovec Hmh@q ligkers fog linking ﬂpqﬁ.ﬁ;%pns lgglggg,)fowample an
mblﬁa.r}%ﬁl\é%@am %ﬁ%ﬁ?& R6RGYL1G 1870 @g‘tahﬂﬁ)dééld H:sid'ﬁeé/ itro or

o pr tion systens as descri bed_ above,
© enaceF rgneadéngltNApermberpbiaiped hapsing the Q?‘&i\ Rcodite th.- Ghghain or its

V regionhlil Thd BNaN@icBdingiie D8haih B8 &S Vadgion b 1ikafdemktioned antibodies as
expression vectors _and a host is t en co r ansf or.ned

templaigh. (-} Fwpy ERE S DA RPRIORHL PErdss WRyRcsequence in the

templaﬂe'%éc%léq@éj udifd ﬁnﬂieﬁs' {Agll AR BHeQ8SHIANOMEE p@moﬁ OQdnd then further
transformn host, (see, Intergﬁtlonm

amplifyipg, fhecan! iied BOBA PeRiomOH NG PERAE®d iflm?n-Pat ging DNA and primer

pairs thaEhOBEh @8ddsaHe l1ﬁkérﬁ\@tﬂéff@§ﬁaﬁh ah@Y.&R&iInON may be
ts thereof so

ant i pody fragnent r odu
| EHBhSIEIONT, @C34hs S-eagp 18%5%1\?@ bedpeeh O‘éﬁé‘leﬂr ALgipression vector
compnklﬁ%ﬂ[&l]DNgx a)nthrhéﬁt(@ﬂﬁfcﬁ‘med aith thﬁ d'yctblif: @ﬁf’ﬁ%ﬁibﬁmmdﬂkﬁc\;\iﬁ.ﬁmﬁ to
V,..an n. iC
converigil FUSTGH! ¢ bt 6T Cah B RRRpd ot RN g Bpfonal
Hwﬂmﬁgmﬁm@@héﬂ&£ l'i nker. SpeC|f|caIIy t he antlbody
arﬁ?rgllar[]y as a%ove pl:irleosg%ﬁ dbyyfratggnee% SC b%rf:arda uceéJ igro% tﬂfe host by

obtaining and expressing their genes. Herein, “antibody” encompasses these antibody
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enzynme, for exanple, papain or pepsin, or

alternatively, genes encoding these fragnents are

constructed, introduced intq expressi on vectors, and

expressed in an appropriate ﬁost cell (see, e.g.

Co, M S et al., J. Imunol. (1994) 152, 2968- 2976

Better, M & Horwitz, A H, Mthods 15 in Enzynol ogy

(1-989) 178, 476-496; Plueckthun, A & Skerra, A.,
ﬂmgnéﬁghodshln EnzyrmlogyI (1989) 178, 497-515; Lanoyi

. In Enz 1 121 ;

Resss@aghied gnttbod. 4 SRBER RS t VBHITENBERIT Puduye polvethslene
glycol %1?2(:})13 BB L@bd d HBremE“alﬁIbody” encbBpEEEE ht&ShpdFied antibodies.

These Fogifish An{bioue R s AR 10 CREHHY sbiogi BF ohfithed gnibodics.

Suchn%‘ﬂﬁdd@.@f&lalrelaﬂy&shﬁalfsﬁ&ilmﬁlbartl-l- chain V regl on and t he

[ re.linked fer
egng’@c&u?s&g‘ cﬁ)qctqa @pd E:mg*sgﬂ as abovg C&%F }fPl t t’t?e 1n¥1de or
outszdel\lﬂftthe ce‘}\l?étcfrorﬁ@bst, rifs38) h8mogereBy.9- %ﬁ@laua'ﬂn end/or purification

ns of H and .L chai ns an schk
o o SRR S SRS RS TS ooty
ColumBe ) bedgsed Edﬂtﬁef sffinity chiondtographyeinvude doomsmipie ppudein A column and

ol ATy B SEMGRURR00 g, e,

POROS c%phememl? ragd Bivh. c dn abditiohtaiteatiotry ot]nsr mgthoﬂeumwfor the isolation
H chain. or it regi
andlor SREEHRY FHEmprogly gy S whai sl b Ml Bway
afFor exanmple,che ehitwididsadedfor dise presembinyemmn RGRbe 1801ated and/or

pmﬁegﬁgﬁgpé'gﬂ%{egequgﬁﬁ%%c{ &#ﬁwacthﬂﬁﬁ%q ggguuence usi ng

chromzplbgﬂ&p]li)s ﬁﬁtbest uldaﬁltraelonlmlu@mtndlabﬁls,tmé Spfdlt |Q:1ﬁ0mahwaphles S
mclude J;nex D %0 dmré(%dﬁ%g%ttggro ﬂﬂ}é é{ﬁfgﬁﬂo%eﬁfagdﬁébhy, gel filtration,
and suao pEliess clirhmiatoigraphids oah be nmshqdfto high nerfﬁweancp élqmde:h;cpmatography
(HPLC%RIZ cﬁﬁ V&?’f(}gﬁétr%i %lfagé be pp@e an scFv-encoding

an exp essi on vect or
c dlrmcemramgntoti thepmtibedias as deined #hovs can hedetorained hgabsorbance

méasul}éﬁﬁg (;ng{qh&g%lgﬁt aS]%%ﬁi(%ﬂ? Of i 'aﬂs%rﬁaﬁce ﬁ%ﬁéﬁﬂiﬂe@%' appropriately

iti 'scFv can be obtalne
diluting Mbn@/ saduteamnwih PB@@J meapuiing the absarhce Rb2Hbam, anglealculating

the cor@e @%19 bolvﬁlﬁ/rﬁj? es @rﬂ%ﬁ‘ﬁd’tﬁ@ YWBé@@@‘EEISP@ ﬁh@ﬁieasurement

uce ron1t 0 talnlng and ex

can betphémm@easefgﬂo‘ﬁbr e$H¢Clﬁ°a“Y=| 1984y} of 8ort apirauwan gq&l é@@G diluted to 1
pg/ml %'Obf)g&/bllﬁbo%aﬁégﬁﬁ&t@H 9A§) 1@ aH&)élli‘ thla®d-wélf pl@ﬁ‘:CtNuna)"hnd incubated

antib to varil ous | ecul es,

overmﬁmag/éf(h;q J@ﬁgobﬂgqt%,‘@g |an‘(11prE@) A‘Pﬂ? hﬂl@é\%@%&@% an Ialep@pﬁately diluted

fcu:1t1boc11);"€§&£ tho€ Bf@)éent?ﬁ%ﬁ%ﬁ‘éﬁﬁﬁaﬁﬂ?@ﬁ@até‘[g@hlﬁteﬁ @axﬂﬁl%lcb@@heﬁag the antibody,
dified antjbodies ¢

andhug]r@@ﬂg@ CAPPEbYrreadded ahe stapdaiind § ng‘itﬁlg gg‘?e‘é e hgurgfrgom

tmnpmgﬁﬁ@ods are al ready establlshed |n the art. The

ant | bodi es produced and e ove ¢

SRS o SR g Bp o G firaleBaet di-human [eG
(BIO 8‘ (BIQKCE%stadd];é’cD %@ﬁh&hﬁdt@?fo& @na ﬁmﬁ@@ rwnt ﬁempEi‘}agurlfes OAdiet avther wash,
R Y

MICROPLATE REABBERYMod&Id58 0B d-Rad)eo usleﬁlan‘eohe tdneettdtioniofyhe antibody
£ t%g{jormt ography include, for exanple, protein A columm
OI Intc

I1.-6 variants used in the present invention are substances that have the activity to bind
to an IL-6 receptor and which do not transmit IL-6 biological activity. That is, the IL-6 variants
compete with IL.-6 to bind to IL-6 receptors, but fail to transmit 1L-6 biological activity, hence
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10 protein G colum. Carriers used for the protein A
columm include, for exanple, HyperD,  PORCS,

Sephar oseF. F. and such. In 3 dition to the above,

ot her nethods used for the i"solation and/or
purification of common proteins may be used, and are
not limted in any way. For exanple, the anti bodies
used for the present invention nay be isolated and/or

b}ocmr%lioﬁa&rtfégd?éﬁ.ﬁ%mﬁeﬁé&kﬁw sel ecting and conbi nl ng

es besides affinity 15 chromato

f iThedk< vamatms are produgqddry, m@aqhtcmﬂgn%@‘fmn(a) s g%lﬁl&mn of

amino S48 Residddt HRE Qi AP BLi8 SequieR&d dHdE.6.f %e@f@ﬁpbﬂL 6 used as the base of
I On- exc chromat o raphy, hydr

ho
the IL-6 Wpo#s @gqogbwtedg]@}que;, ik 1§prq§ﬁably§1ﬁﬂ1 &]gﬁ wheneequsidering its
antlgerﬁa tQek aphi es can be applied to high perfornmance
ui d chromat ogr aphy gHPLC) Altern i vel reyerse
& sppatiEsalary a0 pe i pubEH i Uhis PREPSRRAJRY RIFicting the secondary

structu?en(;f‘ thoHi 8 rAso Al AdRHcARIVEI A ﬁﬁleﬁﬁhﬂhﬁﬂﬂﬁ@ P¥erams (e.g.,

WHATHECHeISART . M CRBLGP B 5 5230k Bk B pgessing the influence of
the sutRRREQPINhiAS 8LiY resiidds)ionghé RboRNholbady Safiertdetidmihih$the appropriate

amin S5 RS P 325 £ P2 i ot g

the hulﬁhﬂ HE—B %h&@ic&ﬁ&ﬂ@']ﬁﬂld@ﬁd@ SeqokhdaAs attdfrﬁplﬁtbae triteotiRingé mucaions so that

arvino G4 SR SHEI e AP AR LG T hepBRe e Do ay. [rneeded

this geﬁd: ﬁdﬁ&ﬂﬁ@tﬁo bl b dpbpﬁ@tbl eQpresidsverttaethdtthe H.-6 Gariaitican be obtained

R ik i e L LR
nmmnﬁﬁ@ﬁ@@ﬁhﬁhﬁly di -uted--anti body--of--t he present

i on or. an rlat I
{EBL 20 S0 DR 9P, AL BB 7o .
(1994)%99&6 83 Savsioam da[EMBﬂm (|1%4)ﬁét b?c57f6r67oWﬁ) H@’&Bé%&, and WO
96/178 9 tenperature. After washing, 100 | of 5, 000x
é luted al kal i ne phosphatase-|abel ed anti-human |9G

SCPaftEIl e BIaeRGE)L-6sind gatic] perdideneliibat regerftors to e uesiin the present

0 A
veni AL IR I b LA BB PR R RUBRIL S Bepecivly
and width ddBotrtransing [hefakio tog@bau sitivity. MNGRSLINTHnSmADERIpRREIring an

1SR 9 O SORESpl o

inhibitptles émm bindimgtip dhe K- repgbor.andea reshlhtthtbiptogigad activity of IL-6 is not
transm?c?e'ﬂ' %ﬂcf Nedoforbt IE%—mggﬁa ?g?zﬁg{ traRad@BR - Abciad whi ch do

ransmt activity. That is, the
I LTh@ pagtial pentisles OﬁHpétoéI ibtrRcaptor@ra pepbiesthatoomprise part or all of the

amino 588%9({11%556 %ﬂﬂé rd %ﬂ ‘fb e H, "l'irb?"III6 Hebepforinghe Qélﬂ%laquence that is

ence ocking I'L-6-medi ated signal
involved mrtb@lbmﬂmwf Thpteand IL66 yeeepiant Sush BeRstdss ysusdly gpmprise 10 to 80,

preferdbg ﬁ(ﬁ)g)??l g‘ﬁ*)r é;"gﬁérha?(z%)to b %ﬁﬂﬂi‘a&&%fdﬁ&#t ion of

ues’in the amno_acid,  sequence Q

| The ILAthpartalingprdestorL= Geregepier negtial REDtifies sap pe p]ioﬁgced according to
generah# kﬁo%ﬁ‘ 'i'deﬂ[bt(ﬁ fio? e Baﬁﬁ%lE vﬁ?ﬂ E@dendheBY, §fech1h1huéssor peptide synthesis

er ab human en considering jts

methogrly S@é‘ﬁf&@& the serios g fhe (st & L petecenterAmipo SsRisrgueges fhat i

1nvoIv§d"ﬁ13thé Bﬁ'ﬁiir%rbf'lﬁ @ﬁ{cf DL &RGeptér, RhE diifE h Bertioh@r sepM¢fahy amino acid
structure  of L-'6 ami no acid sequence using known

sequengp PE@@ISﬁ?mﬂ%ﬂd@@% prograns (e.g.,
When preparing an IL-6 partial peptide or IL-6 receptor partial peptide by a genetic

engineering method, a DNA sequence encoding the desired peptide is inserted into an expression

vector, and then the peptide can be obtained by applying the aforementioned methods for
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WHATIF; Vriend et al., J. Mol. Gaphics (1990) 8,
52-56), and further assessing the influence of the
substituted am no acid resiq%e(s) on the whole

nol ecul e. After determi ning the appropriate 10 am no
acid residue to be substituted, commonly perforned
PCR net hods are carried out using the human IL-6
gene-encodi ng nucl eoti de sequence as a tenplate to

expresislﬁ ry%%sm?lg;uﬁ@ m@{?&g&@%&ﬁ&hm}t@!ﬂgbﬁdlﬁl df’ are
stifute a ere varil ant.-enc n . .
QRGP L S T POLRAL PR Y Pende synthesi
methods) e [RReARP hgﬂ’pegh&e @iﬂﬁ@%&hﬁﬁod&? édrexamplegsdlidehbie fynthesis
arlant an pe

tain ing the
methods o5 g p ﬁ@ﬂ“ﬁ?ﬁﬁﬁ Oq%ﬁg%5€3%%5|on producti on,
af%eﬂtﬂiﬁ:bﬂy, ﬂfbwyﬁﬂneﬁé cibbeg mﬁn‘bieﬂ dpiloveing tHeanithsd described in

cons S PR bt B A5 b3 s .

Harual8 &afitha, 82Mi, Rldrokiwa BhoteﬁlVBOAis a solif @Base]sﬁnthéﬁﬁlﬁeﬂﬁﬁ ffor example,

e o g8 3 e POt L B3R R g ERL 9 hrmicus o
peptideroeat synthichieedisdoami to 2&ippont dirtt iinsanide au&mg’euan Geh’emth,a:hen

elonga 12%/ é}lggg cL Vldi)& ét%ﬁg{eﬁg ggat{r{g (?} {gﬁgﬁlﬁ{lg? ﬁf %)m%em:l]'ng6 amino acids
whose bu—aﬁmgl gahpsamtl byancly chaila fedeyionddygrdmipsciragroteoted rwith appropriate
protect tr%é}ésn ﬁ é]I]ilLﬁ_lg (? goglgtp férglgélaclj_{?pﬁ?n taﬂg {i)ghg re?t@t%ﬂ (?fl removing
protecmmﬁps:ﬁdamyhe ramitg gmup&eﬁthf: TR~ bomuﬁ amgno acitlloe pefptide. The solid
e At 18 DL OROROE Rl Bl ko oo
the typs iofj pedtedtinggsaipotsedn i s bl ocked. 25 The parti al -

p%ﬁttérql?eszg{elﬂ 5t iﬁte?&fslt SLSP(Q eSCEP Lo %.egl%@chgﬁ ?eaEﬁ ) a.nd reacuon” -

conpris par am no acl sequence O
to cleavsdrepepiidmstiand fitoen the-sappnrt arE carried vt dior e Giervagd rgaction of the

pephdf'ﬁ&gﬁ}nﬁ?gh&%ff h&%rgg%ﬁ‘ﬂ%ﬂ(fedoﬂ tﬂﬂh&%nﬁ'ﬂﬁﬁé B 'ldtd f% 1.%@&’ for the

pepti des usual conpri se
Boc mgbod, apd diférfanthg Fzmoctleetggd EROTGR éﬁ%ﬂ]ﬁkﬂ% %h% fwxarnple the

above- ﬁf&g&éﬂ ] BQ}?F&% resth & tdamdd ﬁ@&ﬁfc@k:n R8P ddGRIcPhe presence of

ept or tial (geptldes can be produced
anisoleac ddewi they PPRildesﬁ)fE@@Yﬁé? by jeodumthepreieding erepp and cleaving the

pepndeeff@ﬁml@ mgﬂ;%ﬁet B9 ﬂ%@ﬂé ARAAd 1h8 rbQVBRH PUSEdeOh cﬂﬁ@tpbﬁtﬁie can be
synt hesi ﬁ: sSpeci fyin

t he Tegion
obtainqd, - @rpthe otheg hiﬂlfb efp'ths mf Hethadi far SwhRs %tﬁ qepEgteqtion reaction and
the reabﬁBfPﬂo\t@éiwb fhel 28108 QetindTrh (Helsu ?p@ﬂ@aﬂ e (Rrfo®BEPIOTFA by a similar

usi_ng a portion or whole of the amno acid
1nah0%%ﬁ#§ praedboYhe specified region. When preparing an

I %@ o@%ﬁédadm@?e&me@c@fbé depﬁrateacagmo@ pufifed 'tb}a:ippﬂ)ﬁﬁg He.C.

y a,genetic 35 engineering,.nethod, a DNA se
Elutiorghaphf REFTOFREABEFT QRITMYER CPRELOTS YSHigs Valgr- ~peiagiElF Solvent system,
which ﬁ@ﬁ@r&ﬁy Qked Mﬁﬁfo@fﬁm &ﬁﬂc&tﬂﬁ)ﬁn trhe fraefinks d@rr@@ﬁmhﬁg to the peaks of the

alned by. appl e afor nt i t hods .f
cbtinegee g GRBh R TP Gtk AT EG1o 3HG DB Fing | Fib HBAHGRRDtde
fractio@drk kikﬁﬂhﬁéd byl ﬁldpécmiabl &1 ki ahd;lyﬁs pRmaisa hpd&&pirﬂ Ahalyeis, amino acid

.L-6 t or, i al e Rtlde synt hesi s
compofHEPR TS LHE AGH SRR 0T Helsynt heat s
mMshbeids R 1e§aiﬁlip6 @artiabpdptidphaskllsy riclgist partistgichtdts are

TR R R .

Patent Poblicavion Yot U8 30 descri bed in
The antibodies used in the present invention may also be conjugated antibodies which

are bound to various molecules, such as polyethylene glycol (PEG), radioactive substances, and
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"Continuation of Devel opnent of Pharnmaceuticals, Vol.
14, Peptide Synthesis (in Japanese) (ed. Haruaki Yaj
ima, 1991, Hirokawa Shoten)’ g Asa solid phase

synt hesi s net hod, for exanp} the foll owi ng nmet hod
can be enpl oyed: the am no aci d corresponding to the
Ctermnus of the peptide to be synthesized is bound
to a support that is insoluble in organic solvents,

toxins. { %GBH 9:91}_] Séa?g!?ﬁﬁfﬁe@ies B& W&t&ﬂ@d 55 E@i‘ﬂceﬁl& ﬁb&l@}hﬁéﬁ%‘ Obtained

repeati e reaction of condensing Hdﬁ aci %h
ant1bodwi$os Mqh@mfnmgd@u@s m@nhwdmsmﬁre@%?ﬁablﬁhsﬁu gprt.  The
antlbogfegu BSihé E?es@ﬁt%&eeﬁhgﬂ e iR P e RPEInRicBted RhAbAEES. NY
groups one at atine ina Cto Ntermnal direction;
and (2) the reaction of renoving protecting groups

“TH@%%&%  for 88 rﬂf&ﬂﬁﬁal%fahﬁﬁnraﬁé b BerOfoR @u;i}ﬁ"bs@ﬁlgdéﬁ dentricular
or pept

I d . phase peptide synﬁ?
remodelig Aty SR BEPHoRS el IR O 86 U HBIoF o cardisl

nﬁmmngghgggwg%sed on 15 the type of protecting group
sed. After the protein of |nterest is .synthesized " ¢
aH@V«‘éﬂ “Hesing YRS Ral B REE BN TE3AS SUPRESSTIBR OF PEVET %@P oms o

myocardDe ifERtbAand thand fhiledah eschetpipdhducad gevedd frlerh@is which occur
For the cleavage reaction of the peptide strand, in
as compliggeipny of Iﬁwasg AAeriori de or trifl uor onet hane-

s gofpINcAtimcdyth cﬁnsl@ﬁﬁyédafdlhlhﬁfar&m ummwahhyﬂnmarsmasystole

for fh FnDc t.hod e Boc.,,met hod
ventricah A Gatoph LR YT P e P BT s TuBlure, hear
1'up'rure:r P&itAcdl s dneegtadwhithiy troged in fHelmfdlai:eime dea rdshb of infarction in the

esen e of . Then, the e s
O NG T TR N T T
The “a@el fod Gedtirpmidvardal iphrdtionByf fheqeesentdnysmign the suppress and prevent

recover ed tide, a crude peptide can be obtained.
ﬂlesyn@ﬁoqlﬁge%f]h%fﬁ??gﬁd in the Fnoc nethod, for exanpl e,

t h&aﬂﬁMl@tl@ﬁdmoﬂe reaaC‘smpmesamg lef} Wentriedat iemodelingAfieawmyocardial

de strand fromth
infarctipy BRI R G PP SE IS o bR AR gRERLGE BFfe whole of
ventncIEbl &m@ btairnedtonpentqiep thedanctimabienmepentoigle aiarctd arca.

i bel B ARl AQuERLen b RTINS L

ons using a water-acetonitri
dlsplaced) bttt filsysd tisspe suchias holulgegéiberseas layrequdtend thepecprsit @d{pr

exfolia (gélg %fac% ﬁld tﬁ%ﬁg{oﬁg%suﬁ ﬂ’&l@g S di 'T@u Qll1é H%Pressmn and
prevenn@i bé‘&hmhcanmtf ofebwimfdcicd @reamﬂscolggm ﬁgeesr qs@p‘iepitsems@ of the
ﬁbrous tzss Qb P QS nﬁi drilSbt ﬂ;]le%gn&moﬁrgf fEYh B ctiel-oDts ARRINKRISd in the

YFUm ana ysI's, am no acl conposition
meanmgmfl ‘y@mssmgﬂefovqmu@ﬂ@erqm@ deling-after yyogardigh indaretion” described
above Specific exanples of IL-6 partial peptides and IL-6
'receptor partl al peptl des are disclosed in JP-A Hei
opata oufprctippapd 4§ veptripiay ggmodghige after

myocax!fiﬂéé antcﬁ‘gﬁ sup 1%"5 Alor IﬁHpédn%tde%ﬁﬂ%du {gﬁl?el%?rﬁy 035

in the present invention mai%
myeloggeo)g@aﬁelﬁwdn mfgqc@é@pégompﬁgwtedaq:r@as 196 GArdlac snyss a@@@ mdwator

MPO %%ﬁeéﬂ?@ 1R irRQLAIRAAY Oérﬁﬁﬁeﬂfhﬁﬁ&oﬁhﬁgﬁgd its activity is known to

€ substances, t ox] ns

be signifgrsntly sleaated b HORNRRETE e AlisoBIca) iy ChgrtivHg i iogrepspd as infarcted
areas s%ga % 9&:&@1% btBLivged s@hlt) | bpghit s Wh@@MF?@l 8ctfvafy is suppressed by

I Nng anti od| es are already es i sh t he
adminigfering Ip agert ghthe Wp@ém’f@popw %tg% Qﬁgécﬁ% %.ﬁ’zrctzon and left

ventricGR¢ PIRGRSInk Qﬁé%?&@fdiﬁ%ﬁ?ctﬁﬁtdaﬁ 0dt@Sidered to be suppressed. MPO
activity can be determined by known methods, which include, for example, measurement

methods described in the Examples.
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5 The agents for treating myocardial infarction and
agents for suppressing left ventricular renodeling
after nyocardi al infarctionzén the present invention
can be used for nyocardi al nfarction treatnents.
Herein, "treating myocardial infarction"” neans
suppressing or preventing synptons of nyocardia
infarction, and cardiac failure and i schem a-i nduced

S QY %lfr %ﬁ@ F%‘é@'tcﬁﬁb S cardld] ifSrctiOARLE CH vaRfoudh

ocar | Catl ng synptomns of
remodeﬂmg @ﬁ;ﬁmmcarda,a]anﬁm'q:tmm 4re §1|IWS (pxﬁya@ B#A gso be determined using the

expressg@'f(éir eyt &ﬁcﬁ} ?rféecﬂ:ﬁlb %aé:ﬁntf prbiein- 1)@'}1'1@310’[@@1(1 non-infarcted areas

roventri heart failure, papil

of cardizagwiselcrag pu irdscatoreaMCPl ipe Ghemolganihat waY §31sg h@ﬁ {pdlyre by
recrmﬂﬁ%@aﬁfb efs @8 Hﬁgla!c iR 48 reﬁhﬁféu%ﬁ:ﬁé eﬁﬁe@lﬁ%‘flﬂlﬂaﬂﬁatory

arct in the anterior descending bra
cytokinesf tM@é’rbﬁdW“@rt? aptyyate milamms nonﬁpg s e et e apiae muscle
and pet a?g.[l%rf?ssuegS Ebread 2680t 82 %r@iatfbﬁ‘?ﬁdctd&gi ANGEeH)difadfarcted area
arction' t he re I NV &9 r.ess and
1ncrea89 thocapressipp ef Wr%t on§P g‘f %BS’% 1@@5 fipRis suppressed,

symptoR &inilochidgal bR FBHOR WRR [e@‘ﬁﬁdn&ﬂ:uﬂ&frém&cﬁhﬁag iaCtet @k ocardial infarction

renDdelln after dial jnf ans
can be gepsisiceasldp %@ SB]PPrsiisga ﬁ%%ﬂﬁﬁé@&@ M@ﬁ R PE D Fispigred by known
methodsdbd BLALHRAE %}ﬁftelh Reprababe WiedH inchadatits ©lagpld, Wadstene blatiéng and
to conpensate for the functi onal i mpai rment of the
ELISAj nfarcted area. 20 Myocardi al hypertrophy occurs when
Cahgli :p&%séﬁu %ﬁ]b[ﬁ‘e@@{é IQIPUb.duﬂftﬁ’r atdetuppresingathe expression of MCP-1”

di d f b ) b | |
also minpgparosnedns cuvoryt e hERPS: ey gpShe. 297"

OoveE.

eﬁ]ﬁhérﬂioh'@ @u?reisﬁtﬁl sfaht symptdms bénfyotardiabinfirst$oreariddeft ventricular . . .

T T R —
end-diastdlie di@bdstgemd djdeios fraatioh berdhenailmgraphy! meluammtbmwaiuamn of

the degrig o isar i tpro TRl B bl SRRl gy fitBogiea

examinafioP pf @ﬁdmmgssiueé t S'Lmhtmeasudementsm l:le Iatpmgfedﬂrsmg known methods.

s RSB, RS RRS OBe 55 LR e
Y, @mﬂremtredea]rmmntmuhethermgtrat){ effIL- Gryﬂ;dmocﬁ 1a|mliuh1fbag(§}aq tgansduction of
IL-6 51%1& i ?{j gilf‘a‘f%iy l%f cIREnd LI ethgﬁ/l%ggﬂen a NG ik Q&’ded to cultures of

operoxi arcted an
IL-6- dqmndem hamen a‘qreh:n%eﬁlkiﬁnes éSé;BﬂaicamhI%EMM% hiypan Lennert T lymphoma

cell ling T§:’1*3° gLfire d%;?edﬁpﬁ%é 5 IR \AITGY ERFR! ﬁ?@g& 31113h§ﬂ?ﬁme uptake by the

ace ula ranu es 0 neut
IL-6- d@ps‘:ndmt eyils is mﬂa&wnd irpthe kpeessmc@mff&n ébﬁtmlgﬂbém‘ev dtleamagiyely, 1L-6

receptoroexg%gﬁ e%tMﬁ@ Eélfsr afe g gﬁ@@ GAd wf’Qb@i%@l 'II‘! '6ta¥1d'a§ IL-6 inhibitor are added

eas as Infarcte reas ravate
to the quhleor as $hessamedinsesciny thephat- la@le bcmné t@él'teig[gf@ gecpRior-expressing

cells 155#812% st edn Qddm@ﬁ' B Rk ?[E %ﬁh}ﬁ%t@f‘gr@ '&tnegfimté&nﬂb ﬁﬁ% that does

1 on, nmptons o nyocar I al i nf arctggn an g
not containtthg Gub arlnblmmsjmcmﬁigd it the sy S¥UeTa d8IcTiDRY APQNE; oA he activity of

the IL-6 %Eﬁorgg BSiole f]?g &R bp Evalied jﬁ&?{ﬁparﬁip @hSres@ed df\HottY groups.

eterm ne known net |ch i ncl ude,

f ds @Q‘afmﬁeb)w mtag @?‘é‘ﬁﬁﬁﬁ adﬁémﬁ%%rsoﬂ@é@e AREdkr 6 roqpffy aatibody was
found @%@g@] %Sthl IR infiEbEd BRRRhOIEEIa® femodeling after
I'n

ag arctl on and left i.cul ar. renond
myocagdisldpfarafionar dhig IndmieaieesHhbald- é@%\&*@&%ﬁh&? apfl -éégcepff’f
antibo@bsS Qe RErARLSLPhEQ §8: thSkiAg niydBardial infarction and agents for suppressing left

ventricular remodeling after myocardial infarction.

Subjects to be administered with the agents of the present invention for treating
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expression of MCP-1 (nonocyte chenpattractant
protein-1) in infarcted and non-infarcted areas of
cardi ac nuscle as an indica% MCP-1 i s a chenokine
that may cause heart failur by 5 recruiting

macr ophages to cardi ac nuscl e and enhanci ng the
expression of inflanmatory cytokines. MCP-1 is known
to activate inflammati on and i nduce the fibrosis of

myocarﬁ@a{ ?Jf tlgﬁlézﬁi enBHF (REFIYAS BleAfiof Fo? §&ﬁ§ess§%ﬁ§ﬁ Jentricular

rav Ion (necrosis and such) "of infarcted
remodean@ after] rnmcggb@l mﬁﬂéctmmr%g@rr@ﬁal%f Nesenammalsese prefegplply humans.

WD addngs d¥ehe grre%ﬁ? 1R2R O fdr Srea P §§r§&iia1 1&%@@ afgf:nts of the
nyocardi al in

arction and | eft ven uI ar qrﬁgode
present AfeatonjRs sHPRIFSING leflaicatricglar 1R edeh o alteTsAEe Gl niageion can be
adminifi&cd Hﬁﬁﬁﬁﬁlﬁ%’ucﬂ@ eaxﬁ’iﬁi}eﬁesécﬁﬂmﬂsfter%sﬂenﬁaﬂl}ﬂﬁ locally via oral or -
measured by kngwn for measuri ng pr&é
parentegal a@r@wt@ﬁmnmquaﬂ@fl% a«éran‘«%WSéwmrbSﬂ s sion,

1ntramd§1:1951t1 @ﬁ‘%tr@eh%eal-ﬁh Rcfib %ﬁ'&ﬁfﬁa&b@ﬂhﬁﬁﬁbxﬁl Gu tory, enema,
act|V| the expressi

suppressi n
oral entgyig Ol A" %ﬂﬂ%&wﬁa SSReo orBR EPORPEE PR g™ eghpd can be |
selected@é’ﬂeh@iﬁg Gnakoyfientda 185. Sﬂﬂwf&ﬁﬁv&dmefpei fkriinistration is

g_'att{ﬂd
s of arctia
selected, B F Tt oF POdR U g S s Wy Bisar cHismetiypiy bt s may be
selecte&ﬂﬁ?&hé ﬁalnlg@ ofl @&cg n%ﬂ(}h@g/ﬂléﬁeﬂtﬁ_&ﬁihmbig ﬁbhﬂgb edrige of 5 to 50 mg/patient.
ventril cul.ar en | ast LLC al el ec
A prefeiE dpse iy G PUP S T YA PPy @ et o ant-IL-6
receptoﬁ Mlﬁlbd)d? IlsJﬁBedI the bffectﬁ;egi’oeﬂsmﬁn emmmamd:uhahatffreb rnosbslydm dresent in the

s, SN LB L PRUIRH SR BLAE pr1

20 mgﬂlﬁ@b@:lyfwa‘gﬁtﬁnusthng adminvaterad viadoisavends i§jectiomsichad drip mfllSlon

subeutapRaiifERscn Gy FE PRl At et RO Slpbll pyicgp week, once o
week, dnke 6vérpiwb mteeks ot nnderdviely ibungreel«tse ﬂhaaéldunxtra@nn @iﬁhedule may be

adjusteéég,?()? ?)%gmle Feﬂgglgﬁggé%%&‘%qﬁagé{% ﬁ:%l’\gfﬁrbtfit&#@ VU&‘E{Q)? USice a week to
once evieky ﬁvcdw@asd@m:e elvenyehrempelekbsrmr ortd evieinfsr (v86B4 8hila thonitoring the

Conmtl*%(ftggé\égéf %q%g%?&ne%e&%n%s 1%%3’(3@@;:%&% gek] |t Eg KT3, or

3k ﬂhhxomsdmmevamppambe bgenthior MSating @yct@pbﬁld@fwcm dngd agents for
suppre%ﬁ'%er L a?n 1%@@2&%‘&% %yo%grdlieli ng"afcﬂgh mag%%ntalr} ]i)hannaceutlca]ly

a@E Or - €Xpressin
acceptahlescamigits, Lsnédas pskriagtyes huthwakibizers.- 6Tka(pharmaceutically acoeptable

carriers” '?«-gf' {)11 ﬁtitgéls ﬂ?ag gﬁﬂé dédl) ﬁdﬂ@ﬁésgé&h& Wi aﬁtabs'ﬂ,edééﬂﬁe& dg¥B6; and may
or may metisssifiproducsthsatiavg-desaibed effsctqd émpressw smtcawﬂ:mm?ardml

mfarctlBIE aﬁcb%ftl JenBicu ¥ r-8hiRing %ﬁ&%{&a?ﬁgﬁhfal‘@aoﬁo n t}‘ﬂf&nﬁ%’lﬁ’the carriers

oes not contain the inhibitor is includé

may bejrpatesials thet dy nefyhave theqdleer plraaprepdne symmiams of paypesr J@¥ infarction
and lefSfn f:rh:%l g lﬁOdéﬁng tOfybOardialinPirtid, b6t ﬁ@&hc*é%n additive or synergistic
eval uat y cO arlng the results of h groups. As
stablllzmgcﬁ%cw@hWﬁeﬁ ip pemipRalign wih a&élhﬁﬁwr’%lb}t%"t i on of an
agﬁéh ﬁﬂmﬁa&e%ﬁ@mﬂccaﬁ&m@ hYeriSincfugsner é)&nﬁﬂ@ RfcEi%Swater,

t he synpt ons_of "nyocardial jnfarction and [eft
physiolpgiseleling. S1AbHLERE BRGNS RUETS. RYFSEARHYER 04 sTESts chelating agents

(EDTAmﬂgugﬂargidr}gn&gggests that IL-6 inhibitors such as
ant i receptor_ antibodjes are useful as agent.s

f bt the PESERtBYIAIGBACHTEF!T HCHIdE COBAOMA d° Bigs R s2gypical examples

of suchSHARAELSThid hetf heid esté@Nubh @yécﬂbltéﬁﬁ@ﬂﬁhp@ﬁtt@fsbﬂﬁtan monolaurate,
myocardi al |nfarction, Suhjects to be _adm nister

and sorlATHPPREPAHGRE SLIBFIPHaE FEU ENETS SR A $WW°%9°@BW% glycerin

monon®#state and glycerin monostearate; polyglycerin fatty acid esters such as decaglyceryl
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nmyocardi al infarction and agents of the present
invention for suppressing left ventricul ar
renodel i ng after nyocardiaI%%nfarction are mamal s.
The mammal s are preferably mans. The agents of the
present invention for treating myocardial infarction
and agents of the present invention for suppressing
left ventricular renmodeling after nyocardia

monost'eﬁ]%@r fdda &‘gpdl%ara?é g%iﬂi ?lér?nérggmlﬁﬁolﬂﬂﬁééﬂ@%%%k?&hﬂene sorbitan

m ni st er or locally Vvia
fatty acegt esters such;farp@hmo@mhylamm wlapn@ﬁuratopo safeHydene sorbitan

monoofe%r g&inﬁ&gléﬁ'g'rlerﬂe e6iHian n%ﬂl%gleﬁﬁtedﬁél?oﬂ{ﬁmﬁé&%orbﬂan monopalmitate,

I nj ection, |ntraFer|toneaI I njection

pOIYOXMhSde@t?@ tripjeates anshpoluu byl one pyrbitam Hisiearatg mgfyoxyethylene
sorbit &5 EstbRREET S pdoxkyBiylehk %&ﬁ@eﬁt&ﬁk@ﬁﬁ%lyﬂeﬂlylene sorbit

propri ate admnlstratlon nmet hod .can fh;%q@
tetraolea*@pewapﬁ@tmﬂeqewéyw. aihy agd syersatieh %ngfa% yiFRg glyceryl

mono st@érfaﬁec g(')ly@thﬁl%ﬁ@ g%%{)lt %ﬂ%%lﬁ ehtet §u@1§1 ad ﬁolﬁz&hﬁ@ﬁ@ gliyesl disteute;

poiyoxmrhﬂﬁ%ﬁkﬂ@t@crs Furk ag gelyo eﬂf‘s‘éP%&V@algﬁ)beﬁWﬁ]éﬂme
polyoxy#88fef alltyllcthetd SR hNE /p@gtoksaahyle:w @ﬂ%@pk%)ﬂdne r‘g‘llgtdag

range of 5 to 50 / pat i ent eferr
polyox AT AR B ERHATR EP RS ELhg andphl ?ﬂeéa?iifmﬁyampylm cetyl

ether; M}%&y?ﬁyl@ﬁ% é]k&l'—pkﬁ:nyf ab&ap Elﬁl{h a%@i):]}mgmhylﬁnwﬁ@@,lpﬁehﬂ ether;
ective O 1S anpunt .suc ree
polyoxy@ﬁ FRRldeneq Cfﬁﬁer Hy<Geats aegirerilie s did g gogtyiene

hardenécpcaéﬁmr ol/(kslybo@ihyieiediydfopenithd (dsauroilemkgixyethylene beeswax
r e e abI

t nont hs.i o
deriva @&xwlayjkem erHE A HeL R SR Hnduh Geriyatives such as
polyoxyaﬁylsmalﬁnolnﬁ uhé poBoRAHSylem fatty haid anridesunt sudnwish to HIB of 6 to
veral ti a month,, far, exanple, tw ce a week,
18, SU%F}%BO%{OX enec?ﬁ%?élcér’\(?féjras}mfl fio weeks, or once every
f Duteryeekaiso hbkdadnionicsiereagdnts) asd:ty@mal examgyesef such include, for

for
cxamp § AP et AR aro T 2 [Pk somsyugh s sodium
cetyIsulmeksddnnn teucd s frae, yind wodiweaitsysubfate pelyexyethyiemealkyl ether sulfates

in W]fuc%ﬁ% %l}%.llo g%ro% ﬁ%sf ]?jéﬁr% %‘ﬁ%ro \(ﬁjﬁé( %ndot‘ﬁg glléé' %%ﬁbfa? Hnﬂgelt ﬁeadded

ethylenbloatlt it 2$¢ 4\suthes sodllmnlphbfopy@bﬁnme sy palfater, a]kyﬁ@ulfosuccmate ester

salts haﬁfg}gm l%g rgé&é)exglttﬁ l@g? ?X o n ﬁl Eu%lni\ cﬁrag tsﬂa;ﬁ ng'g?gﬁfyséccmate

ester; natpod alettrguints, frfraxampbnlenﬁlsmnglmcaoph%h@lmui%m tlegg-ppspholipids
st s SFRRA0L A S8 3 s S0 BRREESAALL 188 0 ve 1210 18
carbon@tomns. er s refer to naterlals that can be
c @n@ lShék %@tﬂ@ ciel?ergtf}%t ettt BROHLAARMine PR added to the
or may not pro uce the above-descri bed
agents le uhe @tesomt mq@ppes sPatgraeptrihas e preierghiy apedi i the preparations of the
prese:ntJ lﬂif&rﬁ% ; &:}%ar 5 tyEthXI%BE Ebﬁﬁé@fa@%@ﬁ%{&ﬁ Jué 4s8Jolysorbates 20, 40,

ternatlvely the carrjers

60, an B’@lmrh@teisé&pgnﬂﬁﬁtarwrﬁ@ﬂan%n@ afsd- ePplyexyeylene
polyox?ﬁé‘??frl@ %1?90@ VeiPh Q8501 8k arif PPRE SHi k- dsftfapd Qﬁéhg Nare ARE preferred.

I cul ar renDdellng after nyocard

i heeewneinf dsiereept adrisderasns dandipg enfie @9%’? ditgrgent used.  When
polysor%taébid dr&Rongu&ldl ﬁﬁtarr%lﬁf‘lsliﬁ 8herd] ife 00N thh 08 Mng/ml,

inhibrtor. 30 Such pharmace al acce
Pfefﬁfah’é‘tlér{h%llagg‘? picd- Q%to ioomg/éeéa%rf‘eprejéfaégy g e %%8%‘3? to 2 mg/mnl.
PhY #ePrQ8hCialert@hnl Rfers irRRided BiRSsPhat€, k@t&‘éﬁb Bﬂﬂ‘ér; acetic acid, malic

uffers, preservatlves det er gent ﬁ %fnts
acid, ta(tEDtFAménS‘(Hw%lB&%Cl e BF%@T?SIWP]?‘P?@ e@ ¢ acid, capric acid,
deoxyc'hBH@ Adidl Qsﬁhcﬂﬁta%fda eBaroNeite umenc haa) aﬁlddﬁlﬁeﬁ logentSacids; and
and typical exanples of such i ncl ude sorbitan fatty
acid esters such as sorbitan nonocapryl ate, sorbitan
nonol aurate, 35 and sorbitan nonopal mtate; glycerin
fatty acid esters such as glycerin nonocapryl ate,
gl ycerin




10

15

20

25

30

35

nmononyri state and gl ycerin nonostearate; polyglycerin
fatty acid esters such as decagl yceryl 22
nonost ear ate, decagl yceryl g'stearate, and

decagl yceryl nonoli nol eat e; %olyoxyethylene sorbitan
fatty acid esters such as pol yoxyet hyl ene sorbitan
nmonol aur at e, pol yoxyet hyl ene sorbitan nonool eat e,

pol yoxyet hyl ene sorbi tan nonost ear at e,

carbonil 914:1}1%%{7 IT¥+ B> BISEHJt{ng %L@PP Q.ﬁ@hﬁngﬁ)tlf?buﬁ"er

ene sor riol eate, and

pbiqwmepmﬂuen enayobdformnlatedibyt dissohting the eEsx ipeacpbiesatfers
known %Ot?ig :i'lgi oefIlir?;a 47 er@?érgtlﬁﬁt eFfe PUAL @3 BRlYOX quybé ¥h&8Pin the range of

ate and pol yoxyet hyl ene sor
1 to 500 eM.gotferably inghe sengg ef Ao g@{bméii yeele |prﬁf¢rablryyna1@q wnge of 10 to 20
esters such as pol yoxyet hyl ene gl yceryl

nonost ear at e; pol yethyl ene glycol fatty acid ester '
sTlehagestsdtheprigans HEcHlgEBRY af/sg cempEgegother low-molecular-weight

polypeq?ﬂleé/ ;ﬁfé[t@ﬁﬁ ¥ﬁc§ﬂ% s@hﬁﬁf Elbﬁtnﬁlr? o3]S CAh B R Ao¥ bV BE  thiBh %lcnds sugars

yoxyet hyl’ene  pol yoxypr 6pyl ene al ky

and careqhiydrasessiueh a&Bolps@ﬂcy@qﬂéﬁ H1}4 @1‘?@0%‘61:]%?6‘5395@ Py [ptsRaols, and such.
OHY¥EH, ambth ROAVBXMAL BYiEARIHRBACKRXIHR &2, I,ll)l@ r@gl@lﬂéplﬁ]sme histidine,
et her, "and pol yoxy ethylene pol. oxyprog%_ ge %%

and omidhimer andjpeREaKy é%lh%ﬁl’ idheseamiye agfeayiieaplydiyer %CE@H alts, and

phosphﬂ@ |SM%X YEhEY RO HARMAMIRD aemb). etWBan frec@hin®4Yiak By 180€, the pH is

har dened castor oils such as paql ylenetiss%q%
adjustedfq 2 BREETISEIVpBIey R ANIneAPPrapEAy @éﬁag aggeptable bulfering
substant&0 Ft %A jﬁ@%ﬂ%ﬁ@gﬁﬂ%&@dﬂ&&@ﬂﬂfohﬁhb )amd phosphonc acid,

Sﬂfwcgfg{ g%’gﬁﬁ é‘l‘Fgf(gg’l?qsaﬁl @882% tm!ﬁ\é JQ@E{S ﬁ?ﬁe ohg use of phosphate is

parucullaﬁ? Bbheficte bbdﬁ@bd M%ﬁve& lq&he &ablé Fropod-ydadymbiydtenePhosphate-is--

noI in; and eth | epne fatt d am.desand
particulag ACBEgeas Thas BT Eeeans gt St B e SRS asids such as
malic aSiie@tihlc aad d:ltalmadﬁl s@ehﬁdi gﬁdl,t ahddlimarid add waeoari o:mtam

correspgg%ge nt Sl{n@r{& gteﬁ(gg);?ﬁgat f%iﬁ%%%ﬁgﬁglmwaﬁ‘%e 6’ and such).

Preferrédlarﬂi&o asidber agiaiek, lysmefmmlﬁadmd ornithitey | Futthertmre, it is possible

touseag&cli‘%/um I au#eﬁg%at@i: @ SOdlﬁﬁlF%c? X[I?%ulfda ds tsﬂﬁereof

(preferall)ksdchlgﬁ Quiyx) hmtrﬁnaxnmo b8ids giob exanagtle isolautthet Ieecmv,eglagae serine,

.ol f ' i .
threonngg v, n)%ﬁéﬁug% )gs(g Wr e%ﬁ%ﬂﬁ?fﬁﬁ é%q%fag'tcsmﬁmﬁ % ﬁs f(?tuec}gmple,
phenyleﬂ&ﬂﬁ@mmnqan@tm;andsal des vitave, Nepcatyl HIYIWPh@I oup

W{}Iﬁe& &t 9 18 %yd?attggr%}llj ?g?&aﬁﬁg}?ﬁgr&%éﬁﬁ @Hﬁé@acchandes include,
for exampbmid:ﬂ];anl gucdsm ﬁructgﬂwbetmph@’écphmlarpxoa@ *maitose sucrose, trehalose,

andrmﬁﬁgnngo phosphol i pi ds. such as sphi ngonyelin; and
Sucrose fatty acid esters in which the fatty acids
hBereid, 2ugar alk®hgl5 iednds foraxample, @aanitalworitolranddnegitol.
t\g’geﬁi ﬂ}teearggrﬁtg 153 m%?ggehp§1Qelﬂ%ﬁvﬁe Eﬁtﬁa}&& a$ 4T RS Cb18fchs for i inj ectlon

t 1 nvention.

the ageDe teaydentixed Mafﬁl ﬁn@xmpkeﬂmswom@% daling, guigéor isotonic solution
contamﬂ{& @ﬂéo"ée |0 epiuxﬁlkb?%a é'lﬁsc‘l;%m:h LOMERIHiBN D-PahHER, D-mannitol, and
ene sor acid esters, such as
sodmnp:(hlcygb%/ ba’fl@saqg@ousmluuog@mambg ugegi mp@@wﬂ%p@@ approphigte
SOlubllg%g%rg&tE Hidhl £ (.%E’ll}?é y(%ﬁtflcﬁ 2h& guchﬁ’%o‘l’%bﬁbﬁ{bl%?gleﬁg glycol, PEG,

Xypr opyl ene col's, such ol oxaner | ur oni ¢
and such)es(npyx mﬁngt@zgn})ﬁs (Relgsasbate 80 aad Bﬁdo%éﬂ The anount of

d d ABRErQHH adi

SEH AR ) B BRI PR

sooﬂungraeerstsm*umlr ¢ontdiping sprdicHIg dganisatiogidges.opdeugbl to 100
MBYedin, the%tﬁdfu? %@ﬁ%ﬂmﬁéﬁ&eﬁﬁ&ng BEGEs 19leu@e Q&eextaﬁlp@; %ﬂﬂbﬂiﬁnds

nmore preferably in the range of 005 to

mM.
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In the present invention, buffers includes phosphate,
citrate buffer, acetic acid, malic 35 acid, tartaric
acid, succinic acid, lactic,acid, potassium
phosphat e, gl uconic acid, %%TIC acid, deoxycholic
acid, salicylic acid, triethanolanine, fumaric acid,
and ot her organic acids; and 23 carbonic acid
buffer, Tris buffer, histidine buffer, and i m dazole

. P - d,
cmnpngﬂé ?9dhh%¥ﬁgmd%§§?é§%%%§ﬁ eougpgtffers kno&%ﬁiguocncam
thiodigtyleel, MmtmmiMmqmgbﬁc@rpértbms@héol thieslpepticaeid and salts thereof,
sodium gﬁ@eﬁ% ?ﬁt@t{ﬂldr@ 44l (ARARGLAbIC! a&dts ﬁi@v&%@ 987 %fa_rboilx afcﬁns5 00

pre In the range of
p¥letesnetbthy ety anige psefsexltonmnze 115:1% f@ﬁémaalénwthorbw acid,
dlbutylﬁgrdrB% eC UF M?Eﬁ%% 1@96(4@(1 Rer® P ARo! ﬁ@ropﬁd%@e&e L-ascorbic acid

pept | pro ei ns. suc
and saltsdherpefal-tseAThic ag mlmﬁat ﬁ@swhwﬁ RSP %qﬁlugmf’sogen sulfite,

sodlumas‘a}ﬁju% tr1§1ﬂ9?ﬁa~°ﬂateaﬁ 3‘}?@1&%’ Ah@ RS atfilgClsedS such as disodium
saccharides an

nnnosaccharld ar,. al cohol s,
Ethylenﬁﬁlén%%tﬁﬁa%’%ﬁ FED W srstumipyeonhy Shlse AR Fetaphosphate.
agft d§uirddOthe@aHTR nfiy b@%ﬂb@sﬁlﬁted' m%xﬁ%]galisﬁﬁzh i(EMda6capsul€s of
S Q es am no

and ornjthine, and inorgani c sa
hydroxyp i e Bylesco E4BID: IopHPSLR BF g Gl ppd) o FriseRsted ¢ colloidal
drug de?ﬁ’le?&ayst@ﬁﬁﬂllyos@ﬁfésﬂbﬁhﬁl Mrﬁ?h@&b Aaicroefédiot, mato-paitiotes,
s are

nano- c%b{g:g, é@&qa gg‘g%”%?ﬂri %? 3 eglcéfi? & Q§£L§1%Bg,d Oslo Ed., 1980,

and theAfkeRPt lﬂbﬁl‘%ﬂﬁb&fef ®kihogds fB lpbqiajang @.genétf & suetainitrelease agents are also
I NQr an| ar ro

rt h
oo i e 5 Fotne PR e ol B Ty, e Res. 1981
15: 167—2’77“15‘211@& OheraNtbch 21982, tm@rSems UL Pating Noa3,373,0 ke Hisepean -

Patent %pp/lg(‘g%ag EI[% &?)3@:’4@ 1? ?‘rléitglkaéueg?z OBi?ln eI?I% 0189%5 Qf %%935%61 IndEP

133989hosphate is -- particularly advantageous when

aration n subst antial | n '

gi’gg{gn Pﬁﬁ% gcceR%I% € cag&?ra usetda ary égp%@pﬁa%lg sk &?@ :ﬁ%m those

describad abbvesn coinbined depmduﬂgm the gyl of dasdgd, fore, b areatot limited thereto.
gﬁ% %%qg?r}t%?\;ern §z§ Iugc ﬁg@S@éfog %%t?%%ﬁ%@érdﬁl%a&&%ﬁ in subjects
and meshmih Yor suepleﬁmg let “anirivoloacérededing aferginpogaediall m&rtﬁ:@n both of

hi st i di : i Lol [
wticn g s 5 40 BFOPE Sl AR Bk oo
numcmdmﬂmﬁhnﬂoaspartlc acid, and salts thereof

rabl | I [

( @fe%x_ﬁ tﬁg fegﬁ”cl%??é% &%%usnrgﬂﬁ({ @Ady?ﬂ'@ gfe %@ r?gﬁmnsfn%" to be
admmlstbredomﬂrm agscat ofrthe preseitiiimventien @W@éﬂ&@w%@m&méﬁpw or an agent
of the ﬁﬁ&n nQ’F@Lfdncfoﬁm esﬁﬁ%qjecﬁ vérﬂﬁcﬁére}%laﬁel ing afl afier myocard1a1 infarction.

ani ne r oSl tryptop an,
The ormsmvsamcluét? animalselfariexempls; biynam, dopsstig ammgh@g@@s &nd wild animals)
b“tm399*€89¥8%9$ﬁ§ﬂé&°h as pol ysaccharides and
acc

es I nclude, 25 for exanple, dextran

gThe Sbedy parisef eorganeny sae nel pastelaripliied buhprefaally include
heart, &F{ﬁﬁﬁ&lﬁsclé raﬁF' HRR8d and %nfﬁifafdtéﬁ)éf@as i RIcdial Yiordcts.

s I'nc for exanp manni tol”, sorhitol,

afireing @Mstram@’r’] mcledes e ﬁ%ﬂ pirenipral piraipdstpetions. 'Oral

adm1mbt@é’tﬁﬁt thQBd&! I%r @izﬁﬁﬁ!@ A8 sAEHGOHBorBIplhts ON guéhodral agents include,
I njection, ggents may be .m xed wth,

for exa@péw@ul%nwd@ eb &RPLLG |Sﬂ]@ﬂ0%rfa}'%$1ol?=§8@ sipension.

S Plabtnk2h) 23RS ORiRInNh Ad ] BR8NPk, Alolialsiratiod df idje¥tions. Such
agents (such as D-sorbi tol,, D pannose, D-manni tol

injocticdnc el A ERPlSy PPEYIENTHIS [HigEa SEE1 6 SIS oG Bad
intrapetiffall iQjc6@ERI NAk4RMilel B Rk @PtHeah&®hods of the present invention can be
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sol ubi i zi ng agents such as al cohols (ethanol and
such), polyal cohols (propylene glycol, PEC and
such), or non-ionic detergeg%s (pol ysorbate 80 and
HCO 50). The agents may further conprise, if

required, diluents, solubilizers, pH adjusters, 35
soot hi ng agents, sulfur-containing reduci ng agents,
anti oxi dants, and such. Herein, the sulfur-containing

achieverdecﬂﬁgfghlmSI 1B s%%é% b&fﬁ{}ﬁlﬂﬁ% oIﬁéUnu@Pé@ﬂ@és%o b6 AARABLRA ¢Miving bodies

, such

using gppegl ésphnigivpe, Aliea@@tvgelm vagy%ﬁs @if H@ Pres¢nbigiention may be
admini ﬁﬂe@ 1ocat19 k&ﬂft&'&& Qf'eas 5 Q8 BANOIFRALABupIL, hch@géeYl%‘seJaﬁ lbe
iosorbitol, thioglycolic acid and salts thereof,

adnum%sd binleasl BueatipRdaTng FueRTHISSIRE CARRETS: AT @é&eﬁ%lrﬁﬁﬂé delivery of
DNA e®&dfs 41986108 o@tﬂe‘brgseﬁﬁhb&ﬁmﬁt OMhe a@@ft@@ﬁ’iﬁé prets&ﬁ invention may be

anti oxidants in the gresent i nvent ron I{Ag e{?
adminiggzgdloag wahyihs fepfmeng for gecurtenge B mypeard sx%laﬂe%qnﬁ g cxample,
c%3,the‘telbé’lﬁ‘¥ér?l YFHrOatincdRk §eh Qumpnl &FERAS raﬁémpla@t@"f(l?mgﬁq lind percutaneous

ace L-ascorbic acid d salts thereof

coronarm@&v&nfm (e PB%PWP?%{S@“@%‘&% cpropary eepnalizatiog(BTCR),
comna[‘:}rQﬁ'ﬂ ﬁJgS(GMBG d@egi um sul fite, trianyl

ate aIIate and chel at i ts su
th BT o A PR TR St e R gen B apresent
mventnﬁy mnap B@ %&lﬂﬁﬁﬁerea Al ps@df Mﬁhifﬁia@@hﬁﬁp&tﬁﬁ;ﬁ)smohfm combination with at

least onﬁ] u%%le glg}p er & etg_‘tltgcg%magig ? %ﬁ!m P the present invention may be
adminifyrdd @X&diﬁlb]h&ﬂl(&ﬁdvithl ht)l&@st ogekadwim j 1rnmun0suppressant In one embodiment,

e agefig of [ en{TRyg i vy e e B PR B ﬁ@afb%ps%f% iy

a&nuuﬂmedasmhemﬁsthmacroenulS|0ﬂ nano- partlcles
nano- capsul es, and such)(see "Rem ngton's
Phar maceuti cal Science 16th edition", GCslo Ed., 1980,
aAd rirtoe attirkfeyencéanited deram are inetrpords:dfhoreipbe pderemg.
agents as sustained-rel ease agents are also known,
and are applicable to the present invention (Langer
[Exampdes]al ., J. Bionmed. Mater. Res. 1981, 15 15: 167-277;

er, . 12 -. : . )
A0381y 2 IS 4805 SR M R Ep e o
Exampls8, M8 it;is Shtdmdbn censtaied as Btiopbmjtedteerdt0o83, 22: 547- 556;
and EP 133,988). Pharmaceutically acceptable
carriers used are appropriately selected fromthose

[Exmnpdeéanepmnatboﬁ@musmnmlr@ém}@e@tdm infgrctiont he type of
?ﬁ) e P94 162 (ﬁ%)r\%re ltﬂa@ﬁéaﬁ? nﬂtﬁﬁeﬁ?& 0. The%glcg%re on an
presen I nvention refates to ne or treatin
artificiabyespianiar and anesdetzaddy iphalaing ol 5 b @Yo fioaes. | Gibe left chest was
opened> Y Me?ggétﬁﬁl drehd Ieﬁ%ﬂ&ﬁ'log Hés@én&ﬁ@@mﬂ%hﬁ?%r@ fHle chesﬁ was closed.

ocar nfarction Flse
The mieg @precﬁowd]mfpsMBﬂ A edapinisicral granp BYIRA -1t groupisnd engeated group
Y

Ceomtro R B £ o Y O e dhea
administypsion pf MR Kb at dese 02 §0QaaPAIEt ered Wit h an agent of

the present invention for treating nyocardia

infarction or an-agent . of the present invention for
[EXHH@Qﬁbk@@%ﬂﬁgmﬂéﬁﬁdwaﬁ@VWEblar renodel i ng af ter

”H@&?sr\‘%ﬁlextrﬁét@d ﬁ{)inorﬂme tWH Qafy SRR nSFarldng! Iuﬁﬁ&@tsamrgafe@ted (or
(for exa donmesti'c ani mal speci es,

| e
coronaryj || ggtigm; nr?éhwsl}earts mereaqh@ldﬁ%fmg atercdsd apa 3nd nqalrlp@actedrﬁr@av and

mmced bq%nﬁﬁé foncRf c&ﬂﬁlﬁac%&@fé‘ WAEConHi BedWith PAKblugiek 8F 5 mM KPO,

d t I | u
buffer (pH 0. O)econtati)n%ng %A: er:xaa egyltln'rt]r(l:ethyq ammonium bromide. The minced muscle

was homogenized (POLYTRON, KINEMATICAAG, Luzern, Switzerland) and then sonicated.
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30 heart, cardiac nuscle, and infarcted and
non-infarcted areas in nyocardial infarcts. Herein,
"adm ni stration"” includes ogél and parentera

adm nistrations. Oral adm fifstration includes, for
exanpl e, adm nistration of oral agents. Such ora
agents include, for exanple, granule, powder,

tabl et, capsule, solution, enulsion, and suspension.

The resﬁﬁfrﬁ%ﬁl Wil Q@hﬁ&iﬁeﬂ@t 191000 Bsth Yste® mﬁﬁ[es XA eAfier 50 pl of the

rsulicg PR RGP | DAL iobtsse et GRM KB, GH 6.0),

0.167 th@ll ArSEHHRE dﬂfjddﬁﬁ:hlc@fdle @{dﬂ) 003% 1B0SY, theiedin the color of the
ction. Meanwhi ef fegg§ of the .neth

Subsﬁaﬁwef%weéw ORI leﬁbﬁoé anse ab&00 pEKPEpSHOBgo° et =2.655).
| Al aQelsie, e a@@ﬁ@%ﬂ@@% fiubde MPQ eveddant didfeentO®bditveen

ron in S S0, X0 b USLNG GENC SR iy

increasécmdﬁ‘ﬂ'[ﬁdlﬁ foutiyne €n thedafaritsd ﬁi{e@ chnﬁﬁlah(brynﬂa) 104 ﬁlﬂmﬂﬁ control-risk

0.122 348512 b B e O SO DS g s s

significafitl ¥ aippedsesdsin ﬂml\/ﬂaﬁgshﬁdmmd gﬁiup\(MMéet rﬁk DNA4 £ 0.008; p<0.05

ng a peptide of the present invention. The
VSCO“EQ%%%@ of the present invention may be admi nistered

along with the treatnment for occurrence of nyocardi a

i.n jons, for exanple, catheter surgery
[Em“mﬁﬁéf%ﬁﬁgﬁ85@?“??5?%? m nal coronary angi opl asty

( HEGAY wamraxrastediframenics two dapratey cieatier viEmyocndial infarction. The

hearts V"&'J:D ?d% ed) S o G a@c?%?.%%i tafl(ilﬁglll ﬂ{f’aﬁ?el a?f%é gﬂ:ﬁgﬂ’nced The minced cardiac

|za on ) coronary

‘muscle gvaaﬁbmbmed@éwsmhdff&,@h PBR) 1Wﬂ§ﬁ 4ﬂh@59@ddudls dedxychelate, 0.1%

sodiumgf;oggﬁ%mﬁﬂ?ﬁlee TWI@QP 12 g%{%&r%g gnhg% iy e gﬁﬁtl g%?‘{al% F[’@sa{;ue), and then |

Inve
homoggtizadia dée ekiczdt was ngmgﬁxged at 1 h0ebrn fcaitli{)@mnwes At 43C. The

resultmg%ﬁﬁf% g;?t %’%%ﬁ@d mr&gﬂ aiitg 'cﬂlanti%% tﬂﬁrlﬂ‘ Y @dn\éentﬁgl%n by

e present I nv tlon may m ni stere
Lowry mﬂmdnb Eraalivohmygistof thet proteis soletinn Wﬁg\ﬁpparated on a 12% polyacrylamide

gel, and lﬁg%ﬁﬁélﬂp eftSpfRferrelt %nﬂﬁ%‘t ]EHH&@W&&W PVPF'ﬁeﬁgﬁﬁEs @fie membrane

present 1 nvention an enot her apeut ant s

was thenax)cqbeteéwa&tan@awcy b antthodiy il SPeRHdCad a3 the psiarasy antgody at 4°C
overnight lanf Helin aigaﬁa Sy g%ﬁ@ %&aﬁbﬁqgm[ ab; @é’l?&gnalmf& as the secondary

I'ncor orat erein ref erence. [Ek

antibodpat mqnb@nmramrﬁ orpk ]é@hfﬁt Thsemression g Mcrﬂé was detected by
chermhﬁﬂﬁ@écfeh%shﬁgtﬂ@ﬁ @Ain@?sﬁafﬁ' E1Bsdi@rfc@ I Bk dh@mbhige, UK.). Image

IS, not be construed as béing
analysig @ﬁﬁhf: photoEEPRIES CLERR AR @lma coRRRersattvars (SFion Imsge Erame
Gnﬂmepggﬁk)Of nyocardi al infarction Male Bal b/c mce (25
g& were tracheally, |ntubated The m.ce were on
aﬁhfzses shoryedithet themresaion of gAwiagaesclfYCF el vy increased in both

1nfarcteﬁ%@ In8hiiRrcdd Pe ih Geloddol s@hp HuRfich ﬁ@ef Bifthe elf@%ted area.

opened. After_| tion of the |eft i_or
On the a@%% thg 1REF5H QFM@?? 9fesﬁl%wéﬁ8§’ﬁ’f%ﬁé%n 16‘?19 Yrgreas in the
MR 16-TR8mini&ere! (ﬁmgrouped into MRL 6-1 -administered
group (MR16-1 group) and untreated group (contro
group). The MRI 6- 1 -adm nistered group was
[Exmn@yb]Egkgamh@gqmyraper|toneal adm ni stration of

I\/]Ea]'ur Wee%t aﬁerdrgfo%ar%{laﬁmoarcﬁ%n was crea?e% the hearts were examined by
echocardiography under anesthesia to determine the left ventricular end-diastolic diameter and
fractional shortening (FS).

The result of echocardiography four weeks after the creation of myocardial infarction



10

- 15

20

25

30

[ Exanpl e 2] Measurenment of MPO activity Hearts were
extracted frommce two days after nyocardi al
infarcts were created (or gronary ligation. The
hearts were divided into infarcted area and
non-infarcted area, and mnced. Then, the m nced
cardi ac nuscle was conbined with 10 vol unes of 50 niV
KPO4 35 buffer (pH 6.0) containing 0.5%
showedﬁ%ﬁgg fe)ﬁ \tehtrﬁ%ﬂﬂéhd-%%%icl&ﬁrﬁét%% cob@] gio%gﬁﬂas significantly
nuscl e honogeni zed (POLYTRON, KI NEVA
mcreas%wpam W&lé?h%ﬁhal}l EAP-t hERS BisFrRe iR the lof Veﬁm@ular diameter) was

ifi Eﬁtﬁ%d RGPy RSk inWesine IR 1 61U 0 &drtRdrmbas, Qﬂ@lertE@FS &¥as reduced
Slgmlc mr?gteé atyr4C Aftlélr% 50 | .of .the .resul

after mgfep@edd Hap BFLORA YR seals it Wesisia it methyetl by pdministering
MR16- %@édﬂxlopgmﬁ{é@s M KB4, PR 66-0)eroup 28157 11R34:4<0.05).
di ani si di ne di hydrochl ori de, and O. OOS@bFQOZ)
changes in the color of the substrate solution were

[Exam;ﬂ@ﬁ]in&"t&@igxbéd callsatiliance at 460 nm (extinction

coefficient =2. resul.t, the activit
cIéIP%“tSa%’erﬁﬁé‘EPcée‘gg@}”stﬁkﬁﬁgé T ERKs RS RO O R ﬁ‘)éla? infarction,
fixed V\ﬁlﬁﬂ% Eﬁxﬁfo@ﬁ@ﬂeﬁ;&fe@lﬁ@pliiﬂﬂé Bhfferand tearairddedingaeaffih. The hearts

were seﬁg;o %%ﬁ%gtﬁgg;ﬁ M&P fr@gf&e &)I cant/ ﬁvelgr LeAESR %he degree of

cardlacwi @ld-HypBrifopBi 0 c&dihcimfhePfRs in e rshdsmlaxns issdtion@f t2Riiac muscle
h qlt%%;f) 01) Meanwhil e, this increase of MPO -

in enﬁE‘t‘ TH-the infarcted area was significantly

sappresidichypertraplsy d‘ﬂ%ﬁﬁea}d]ad miyocgiteambstomeil fibrosis was found in the
. A M k 0.034: 08 <0

non-info e A I B SMDERTRY o 3R Tosh R s pgrossed i the

MR 16-Hedmissteedgraxt r act ed - from m ce two days after - -
creation of nyocardial infarction. The hearts were

. divided into infarcted area and non-i nfarcted area,
Indusnahﬂpmncraxbﬂniv The m nced cardi ac 15 nuscl e was

g@‘pl A ox‘illrghé%%flaog gﬁ él/g)[ égé&é{aﬁﬁff‘? 0 éf ecyl s Cégf)mghéa{?on pt heart

failure add/@NBHemidsmpinotdwyere anthytintie whidcintrsase t(lNat:@l lfe. The agents of

the presggﬁ (ng tbog ggldtr%zﬁi%% rB%Eg:g}erE #L%?glfBT%%ﬁﬁt)%lg ﬁlﬁareﬁ%ﬁg l%ﬁ ventricular

remodelipg aﬂcn mgamcb@rm@mmn, m‘smg%l@ds &1 trgating ofl prewinting w@s@dlal
o it s PSR R AREETLL Al B b e v

freatmesbpar at ed on a 12% pol yacryl am de 20 gel, and the
prl"ﬁ Sédﬁeﬁ%ﬁtetd ?f@fhﬁ@iﬂ défind m@fﬂlﬁc%ﬂf%ctmn is also

rane rane en |ncubat ed W t

suggestad;tq bevshated tarthe sigeipf r(niarsf@d al_’@BLa‘f@o‘t js dgemed o lpﬁmmrgant for
improvi3thdOsh¥itRin a‘h@ erye?LﬁH% Qtétmfa?&gd 511%5 Troirf‘éiﬂﬁ@irl%c&t Wh Eé}ly stage of

at anti-rabbit ; Signal i
myocar @&, sHerakgn OREeE | H@@a monrt@@m mpéléatat&ﬁy@%m 9 lmsaff%dlal infarction,
left vent lﬁ’i%@@e‘ﬂn@ RaRbe %-ﬁ)res]se&\@? adtelrB&deth dYagent of the present invention

em | um nescence u3|n% (Aner sham Bi osci ence,

that coxsgms a8 AP ARIPEOT a3 ag 3ctive W@@%ﬁerﬁo e arfentdras an pasly stage of
myocardROLAMCARN was carried out using conputer software

(Scion Image Frane Grabber Status). The result

showed that the expression of cardiac nuscle MCP- |

was increased in both infarcted and non-infarcted

areas in the control group, but rmuch higher in the

infarcted area. On the other hand, the increase of

MCP- 1 expression was suppressed in both areas in the
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30 MRI 6-1-adm ni stered group. [Exanple 4]
Echocar di ography Four weeks after nyocardi a
infarction was created, the ﬁearts wer e exani ned by
echocar di ography under anes? esia to determ ne the
| eft ventricular end-diastolic dianmeter and 35
fractional shortening (FS). The result of
echocar di ography four weeks after the creation of
myocardi al infarction 27 cshowsd that the |eft
ventricular end-diastolic dianmeter in the contro
group was significantly increased as conpared with

1. An abfift foednigs ﬁg@car-ﬂhﬂ $nfarRCibeasigic compiies befllL-6 inhibitor as an active |

dJyentrlcular iameter) was significantly suppressed
mgredigll- adni ni stering MRL6-1. Furthernore, while the FS
was reduced after nyocardial infarction (was

P N T R—

MR16-1 group 28.5 1.8% p<0.05). |[Exanple 5]
3. The %—Iﬁ(% #%%‘PC@E%%EI% erOE }Iggﬁitu%ﬁs wh ﬁi})gét 1 %&t 1GCO gmzesr?]; 6 receptor.

infarction, fixed with 4@6paraforna|dehyde phosphat e

¢ he GiipL SLART 2 08 RICEBE e R A b big gl 0

trichrone to quantltatlvely eval uate the degree of

.o SFhRHL PP S A0 U BRSPS o

IL-6 recaptori nf arcted area. As a result, hypertrophy of the
cardi ac nyocytes and stronal fibrosis was found in
the non-infarcted area in the control group. In
6. The agent oBdaim 2 helevheyeipttbnentibeds isumpembioant antibodie 15
MR16- 1 -adm nistered group: Industrlal Appllcablllty
Myocardi al infarct expansion and/or aggravation
7. The pgedtickclaionhivheaein dhe aftibndrista climprie pel Wl’mmamzed antlbody or
human 2SSEKERI -1 nduced severe arrhythm a which increase
threat to life. The agents of 20 the present
invention for treating nyocardial infarction, agents
I
5. An oS LRSS PR Rl ARG OMIRG sReFRIBLIAR BEiBon which
comprigasandhtd Wblbﬁ?b@aﬁffbﬁcéll" e inggedenit i on, can suppress
conplicating synptoms in nyocardlal i nfarction and
achi eve effective treatnent. .The o currence rate ﬁf

9. The pgept of @i §, é@hea?lﬂrﬂ%gdép‘%@m&fl% & fhat ggeognizes
infarction is also 25 suggested to be reIated to the

size of .infarcted area, is de d to
10. The 3g58% @lephaims & i er%?wlﬁ@mhﬂé tog A AT B gt &F@%ﬁﬁ Thef receptor.
the infarcted area fromenl argi ng at an early st age
t he

ar |nfarct|on Q t n ad on.,t
11. Thec%&%'q qf&i%lﬁn??gors hsrn e g%‘ﬁ’r‘d@é’im%oﬁ ’Ué’ﬂ?Y- | ef t
ventricul ar renodeling can be suppressed by
adnmi ni steri n ent .of t.he,present. inventi
12. o e evam g oh £ st b0 Shbbd A et 26 or o
hunmnqp4mh@mﬁatlent froman early stage of 30 nyocardla
i nfarction.

13. The agent of claim 9 or 10, wherein the antibody is a recombinant antibody.

14. The agent of claim 13, wherein the antibody is a chimeric antibody, humanized antibody or
human antibody.
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28 CLAIM5S 1. An agent for treating nyocardi a
infarction, which conprises an IL-6 inhibitor as an
active ingredient. 5 2. Thggagent of claim1,
wherein the IL-6 inhibitor is an antibody that
recogni zes IL-6. 3. The agent of claim11, wherein the
IL-6 inhibitor is an anti body that recognizes IL-6
receptor. 10 4. The agent of claim2 or 3, wherein
15. Thet dgenteifi dyouy off slazm B totd. oviach Bnised tyreating Mivecasdjehinfarction.
of claim2 or 3, wherein the antibody is an anti body
agai nst human |L-6 or a human |L-6 receptor. 15 6.
16.A mﬁbt@dafgetwatgtg myerardia ipfar@ionih esebiactt waichreoimiposss the stap of
i TR e 0 oot b AR loBq Y BB nfarction.
humani zed antibody or human antibody. 20 8. An agent
17. A rde®odSHP Eﬁﬁ?t?hﬂg léftffzénn\{@tﬂ&rr ﬂeﬁx%hét‘i ﬁt@ﬂ?o'célﬁla%{f&%non in a subject,

ocar rction, which rnse

which ctqmprﬁr-'t the sigp of admenistgang #yHet |Heb1b1torg0 apHbiegigii hagfdeveloped
myocar@la®idhBtiogherein the 1L-6 inhibitor is an antibody
that recognizes IL-6. 25 10. The agent of claim 8,
wherein the IL-6 inhibitor is an antibody that
18. Ther ﬁ@tﬁgdﬂ bZ&lainh 16 Br 1 EGAREGA the i 16 ifthsitRaeR arftfbod ﬁiam'e%ogmzes IL-6.
10, wherein the antibody is a nonoclonal anti body-
12 The agent of claim9 or 10, wherein the antibody
19, The 18et88d 8NElbBR Uy oA YA visdreih WM. -6 kntibil i®an SRiYBRHAL bdeofnizes an
receptor. 13. The agent of claim9 or 10, vvherel n the
E6re‘éﬁ’&’fqrbody i s a reconbi nant antibody. 14. The agent of
claim 13, V\,herel n the antibody is a chineric

20. e S SE0h £ iy U B e g mbo 1

is used for treatlng myocardi al infarction. 16. A

o1, The el Shi T ohhPeae bR dt 3¢ ShhyiaBuBe umgn -6 oren

antibodgghibst hukhdndil t®feckpton subj ect who has devel oped
myocardial infarction. 5 17. A nethod for suppressing
| eft ventricular renodeling after mnyocardi al
22. Theiméthod bf daim h8 ar % yieedin thevdntidbhdy Bryxecarkinhdtantbely. of
adm nistering an IL-6 inhibitor to a subject who has
devel oped nyocardial infarction. 10 18. The net hod
23. Theahethbdbfiwlditn 22, vibkreinttigr aitibodhs d thifieriaimtihiotprhunmnsmed antibody,

nt that recognizes IL-6. 19. The nethod of
orhum%%qtt%%% or 17, wherein the IL-6 inhibitor is an

anti body that recogni zes an |L-6 receptor. 15 20.

24. Us m) - O%F% %%c?dggidtésan%%eﬂt%m %ﬂn@'rﬂy&gﬁhﬁ HfROEY TS

25. Use of IL-6 inhibitor for producing an agent for suppressing left ventricular remodeling after

myocardial infarction.
26. The use of claim 24 or 25, wherein the IL-6 inhibitor is an antibody that recognizes IL-6.

27. The use of claim 24 or 25, wherein the IL-6 inhibitor is an antibody that recognizes an IL-6

receptor.

28. The use of claim 26 or 27, wherein the antibody is a monoclonal antibody.



21. The nethod of claim 18 or 19, wherein the
anti body is an anti body agai nst human |L-6 or an
anti body against a human | L3® receptor. 20 22. The
met hod of claim 18 or. 19, wherein the antibody is a
reconbi nant anti body. 23. The nmethod of claim 22,
wherein the antibody is a chineric anti body,
humani zed anti body, or human anti body. 25 24. Use of
29. Thejuse of tlaim B6 0o27 ,ﬂ{vsgeryhdhmmtkb@dms agatibodnreains Sumag [L-6 or an
anﬁbodgaéggagtdi RlmdrY 2 flcbBr, 25. Use of [L-6 inhibitor for
roduci ng an agent for suppressing left ventricular
renodel ing after nyocardial infarction. 30 26. The
30. TheUSE€ oPblafth 368} 24 @Eergiﬁ’thé_"é}ﬁﬂ:%ﬁf id DRchhbBahtMiiBbeRr 1S
an anti body that recognizes IL-6. 27. The use of
: claim 24 or 25, wherein the IL-6 inhibitor is an
31. Theat bPOHn BO AN &6A80ARDARMs 4 bhifherib BHEINA9! hundMhiZR! antibody, or
The use of claim26 or 27, wherein the antibody is a
human gghedi-onal anti body. 30 29. The use of claim26 or
27, wherein the antibody is an anti body agai nst human
IL-6 or an antibody against a human | L-6 receptor.
30. The use of claim 26 or 27, wherein the anti body
is a reconbinant antibody. 5 31. The use of claim
30, wherein the antibody is a chineric anti body,
humani zed anti body, or human anti body.



