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1 DESCRI PTI ON AGENTS FOR TREATI NG CARDI OPATHY
Technical Field The present invention relates
to agents for treating myocardial 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 i ng after myocardial infarction, which
conprise an IL-6 inhi biRByCREHEOMNacti ve ingredient
and uses thereof 10 Background Art Myocar di a
infarction is one of ischem c heart diseases. It is a
di sorder t hatAGENIEF O dREING GABRPIOPATHer e
constriction of cardiac coronary artery occurs due to
arteriosclerosis and such, and the bl oodstream of the
Techniggddaddry artery becomes dramatical |y reduced or
St’[‘BQ ??&entlu?veﬁh@n RARBOR a%@n@rfgl/@é'atlg hSfob Rl iftBrcBbn which

infarcted area cause conpl | cations such as heart
comprisgin -6 inbitasias p8 eefite ingieAgntan wevbersokr rﬁy‘fh@ﬁmare the present

inventiéfi gelét%:foee%%ﬁts Y RBprebéing IdfBventricular réﬁodl@lﬁﬁ%@ﬁ@f Alyocardial infarction,
i nfarct |on r ogr esses, fmnyocardj.al I'ls farcted

which ggrapriseandL HOEASATASHNE fuer %Pta%l uggsd rs d with
fibrous tissues such as collagen fiber. Such

infarcted area | acks contractility, and fails to
Bﬂgﬁﬁﬁ&ﬂﬁéﬂand the intracardiac pressure that rises with

C alyicaliad thfeRtbh aCdne VT ischaflid an didegsek] bItays divdtder that causes

extends thinly. As ar

X ult., to conpensate for the, . :
myocaidia) GPEinEE PORES RYTEFEPbR PR EHENER AT0R 4 g 1 gjeriosclerosis
and sudhf amtPthe ibifodkteda@tloBihe aomngrydircat Bddonis dfanidiiealhfddaced or stopped.

e exp o Do Se LR el EOTRAR i A str
and/or feldngiaseduché smrahragrﬂimmg hmdimceengk tihma:1 walife. t he
Ther

b di %%1 ag }%@%ﬁg]ﬂ gro&: Sﬁ%ﬁg g@ggﬁf\rg}ai C?H“S A0 éli.l arc e%l ar?as [4ie and/or
slough offnmwb&e daplabed wipb fibants tisencs spgr mllugml ﬁhemg r S mfa:rcted area

of ‘ ' r
I e e o
contracties. anddhen the fibrauk v6lli excteands yhinlyi nAs eakdudtd toB:omepeinsate for the

hypoﬁ;ﬁéﬂo@”hﬁs ov%jhgg)cftﬂ?cr e&gé%ﬁg?za@{y ih AbE! uﬁﬁ{c%ﬁ atéa aﬂc*mﬁléatlon of the

C rentration actor 1 nvo
whole lef vehtgickare naucesh d?hlsaalmbmenmwgﬁw led venpisularemdeling and is

known @ﬁﬂfﬂ?ﬁ&ea@ase ﬂ*%q:af’éﬁ&: fuRL &S ﬁ%?s@ tﬁ@m%?m@ty %ned mortality

unction cytoklne th ences : )
thereafier n cktieseforss fwampmysng:lapg@ose rm lmcqﬁmmt ispgonsidered

1mportdrnlt- tcﬁﬂ%@ﬁsg’ﬁﬁg)ﬁiﬁé’%f&ﬁﬁ' tl@ﬁ'x@gﬁ'ﬁ:ﬁlap?érﬁﬂ'&img By 93fr1y as possible, and

te c Non- Pat ent Docunent 3)
deVelOHm@ﬁQﬁft‘ ective gepimsmbgictwds cdesiiedy vi a tvvo kl nds of

PIok&d Qﬁyt@ﬂmte 'aﬁlézﬁéjcell gﬂﬁu&ftmé RRIROBYHS of ﬁté&?ﬁoﬂ 2.6 1L-6 was

receptor IS a I ga |nd|ng protein to-

discovergd g %@1%@113?’1@11}%?0&%1‘@@% ghe %V%}Wﬁl BB a?!bkyﬁlpélecxé@a
(N on—Péﬂélﬁf‘DEéiﬁﬁéHt 1 Dasd WRE ferdedditledth- be'aﬁnﬁ!ﬁﬂhich@ﬁhl "c?toﬁm%%at influences
nbr ane- bound form t hat penetr? gg i S exprea

the fungjipmafarapens s I halont Rebumens 20-e Lot B besn erautef fo faguce
matura@orSe "P'Ef:nlﬁ)hlbbyt@ célmmnmatmlmuﬂﬁhm)y consi sts of the

eﬁf %%r%gsnulfls I%Sr bl%ﬁ)%kc%jqacnwty via two kinds of proteins on the cell.  One of the
proteins is the 1L-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). In addition o 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
menbrane protein gpl30 which has a nol ecul ar wei ght
of about 130 kDa and is inwolved in non-|igand
bi ndi ng-si gnal transduction. The biol ogical 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
membrangpli@@ditmr.eaf t er (Non- Pat ent Docunent 6). |L-6

'THQ btk Qe ﬁ%@?ﬁ%&&gﬁ%ﬁ)lgﬁ idH s ! ntlolgaﬁztrj elght of about 130

fransm Ssi on | ca activit
kDa and gninivloed msn@gl&métbmd_nﬁmgmitﬁamd_ucaomntThﬁdupbgycal acthlty of IL-6

is transnﬁt%d! IER%‘J ﬁ'lratﬁ)nr(ﬁqﬁ@ho 5§L Eé T(;ILCOQ’I é?&c’t%prOG and IL-6

I es agal nst

receptor am blndmgﬁ )he qomée:wrth anl maftr:raGN fmn ébcamemu_ﬁ)e
a6 |ulﬁu§1t(5r§ GRIALBESnCR @lgat ?Mﬁﬁt BHeSrabt 3AWSion LOTNE Hol8E€al activity.

several reports regarding the anti-]L-6 receptor

Until nowﬁbwp%%gambﬂ ﬁéﬁ@hﬂﬁ@@@hﬁfﬂﬁ@ antippdicsagainid Ipgiresnptors
(anti-IL- @%@ﬁ%ﬂﬁﬁﬂaﬂ@s t 3L (ARE-bPODantiBbdied), 128 variants,

been obt ai ned %y transplantlng |nto a human anti bod dy,
partial pqmée%%ﬁ%r@mmqeywa%@@@ AHGH 358 KRQ¥R-on (CDR) of nouse

@?@ﬂe kﬁ&déét Vet épéhpfbigﬁ’ﬁﬁ&g"%he Eﬁgﬂ[!ﬁ‘] Hecébtor Mﬁlb%ﬁé &N &f?atent
of _anti receptor an odj es, i.s at en
Documenig 7 3hd § an.fs Paten ppcopmepis,)- O %%@%@?@ﬂ&@&b@ Y.t¢h had been
obtained Ingn@m@m&xﬁﬁqtg?mb@h&wpt ﬁl@tedﬁ ?Hb &Irﬁpl&ﬁléklit@m@fdfefdﬂﬂlﬂiﬂ@fdgmn (CDR)
act s at 1t.n ve in nces
of mousd ebgvRBh! Fek PRREL DpRBREs S CHTCIb i o Phir gD Eseior
mﬁﬂmﬁnggﬁQma@nmEn?ﬁumﬁmhwnd$yeIops |n mece in mhlch gpISO
onst activ et re reSS|

LR ROR 6 s et St TR b gl B ERE o gt hear
in view offthe ﬁfzﬁs gliat ﬁm@gaﬂhlﬁhlﬁlnﬂwﬁwsahe @IFTOCdDIiI:&&ﬂHIﬁ (Nmmb ; eDotument 10),

t t cle ar.t.i.cu . in oL one
that cardig? P ol Byl By midk RS BBt bR AT 216
overexpreXstunnE L - 61a’ﬁd, Ea@tbcejxersa@@ne&ﬁemdecemeht ]13 andlsatoad tAdier

eft

myocardﬁ; gg%rlgéﬁ)% |6tn]1rs] g‘x]artergﬁ u? te:]lie gtrrlfsﬂel‘\@cp Rl?grllg)the border zone of
reperfusddunydvardidriefardtion{Nentagmt D@pumtamd 20 reatl thngyexpagsdioalievel is retated

to the 512% HhseFLgi? rgtﬂ@g}u%\ﬁtﬁt%g E{yo gﬁa? E‘X’%gpo {%\5 oqlslsatent Document 13).

Furthermexg itdss been. iepomerhthatmy od aadiabedlis genﬂxaﬁe Ag-6t umler low oxygen stress

oo PR B £, G0 LBTEAEK D BB AL B 50 EhRP RSk e
post-infaption memedelBy plays agegdating rodaindha ghanges ¢f@|X§fa¢Q1ﬂrular matrix
mon-pa@ﬁtm&%eﬁy popr gkg ot ddf éé%xfdir%%é%iatidn twidhny RSt SliAFarction

stem act i via i reported to act
and TL-6, o ABYS VA system agtbetaddiiallOrs mp@rtf:daw qehpliototivelsion myocardial

HﬂaﬁuOgﬁ@ SHBREt®dcument 16). On the other hand, according to
experiment using IL-6 knockout mce, it is

Pa st @té%r hapd accordgngfieran axpaapensingd L knoskataniss. if isgeported

that ma%ﬁ&e@éy ﬁa.rafrﬁ)rlﬁﬂﬁ@hc@ lo8ahe $if bf m&&&a @faa,a;@fs ReRRRElat ﬁﬂnodehng or
0 such (Non-Patent Docune descri bed

3
such (N oat?@isf'élt Dogameny) Ig)of AF degsripgd ﬁ%f@aﬂl@ |r(a1|e Oif Ne-2rg ppygRard infarction
and left veffricuMe Riniddeliha aﬁéﬁﬁygﬁr&agmﬁr&@dn WHOGRh VA
|nfarct|on was _un Prior art referen rel at ed
Prion agirefrrences relatid %@%ﬁesa%mg?ﬂ% abeeﬁmvnct{e - Pat ent
[Non—P@@lﬁll]?ﬁﬂilf{lIghﬂ 1 HlEaw0 T di.al eNaaire (1A9Ikﬁa; 814 7617986) 324Ad
al e Doc I r V.
[Non-Pgistit{Shemanio AR §55t A Ady. wampsaiio Rl Eh st 28 mant
[Non-PatntdcameM 3 jdtotal M, ethl., EXgxp. Mol ((9B988Y 1B53-10383- 1258
[Non—P%toi}gg)f)E:%%%g’g HgRHoE B af.‘,];r. F29%ed - (1687365, 06¥-od<P-  Med.
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3 [Non-Patent Docunent 5] Yamasaki, K. et al.,
Sci ence (1988) 241, 825-828 [ Non-Patent Docunent 6]
Taga, T. et al., Cell (1989) 58, 573-581 [ Non-Patent
Docunent 7] Novick, D. et al., Hybridoma (1991) 10,
137-146 [Non-Patent Docunent 8] Huang, Y. W et al.,
Hybri doma (1993) 12, 621-630 5[ Non-Patent Docunent 9]
Hrata, Y. et al., J. Imunol. (1989) 143, 2900-2906
[Non-Pakdﬂomoeamntﬂ E@mm‘ln,tl{l@]al Foaidnek (1988) Bi1, 825808

nce 2 [
on-peE BRESnit i Phef T o SRR SR R Docurent 1
[Non—Pa%i DABGRe g6 Bl fviNdn DPat ﬂnﬂyﬁldmﬂmlﬁ]o @A%dﬁénber ger,

al cul
[Non- Paﬁ%@ﬁ‘é‘ﬁ{l i u >ai%‘)9ne{t%g$§%”&%r%€ Lgfgg@ 1998 Pgt8 ent
[Non'PawngBﬁnérﬂ[gmhm%ﬂémalmmmd 1115]89?(&%@(9 P2P8%i har a,

[Non—PaFel% bedbert 161E %ﬁéﬁgﬁ‘?%j{‘fgﬂv%% enfihi1995287158A389
[Non-PaRiny Bookmert 19PB)rop 5. HQQOPE%S‘TaElWP%QleWSA%%Wﬁt 4862-4866

[Non-Pa%]?ngxgnTr}\é% S%%ecﬁ%: b&%ﬁrﬂ' &%%7 chﬁﬁm (ﬁ%@b §476 551
[Non-PaASBEBcumerft 10DSnolK, etxd.1 Girgalaior 89?6&18 bﬂ)%lhfﬁ%nt 1] wo

[Non«Pa%p ﬁ%@ﬁe&%ﬁ?@%ﬂcﬂ?ﬁ%ﬁiﬁ& 2&taff€ﬁ&hatﬁ§$§t925) 91, 1520-1524
[Non-PatamtDmnners]ISD YuepBteg Ak Asm'J shysalo@ 9P @ai Tort2 5%cs%l%stsnt
[Non-Paf‘ %éu"c%ﬁ@ ﬁ’ S %%H%w%‘)mﬁéﬁtv.@gﬂ“ipﬂn??" 805

[Non~PateInt Bohaselbééthﬂélg;d@s@@él gﬁSEB Ji @PBINde21 - dcar di al
[Patent ]f)&flﬁ{eﬁ{ 1]0@70%151/ 0b&F4

[Patent Document 2] French Patent Application Publication No. FR 2694767

[Patent Document 3] U.S. Patent No. 5216128 '

[Patent Document 4] WO 92/19759

Disclosure of the Invention

[Problems to be Solved by the Invention]
Until now, IL-6 has been suggested to be involved in myocardial infarction and left

ventricular remodeling thereafter. However, its detailed role has not been clarified. In.

addition, it has not been revealed what kind of effect the administration of IL- 6 inhibitor n’ught

show on myocardial infarction and left ventricular remodeling thereafter.

The present invention has been made under such circumstances, and an objective of the
present invention is o provide agents for treating myocardial inférction, which comprise an [L-6
inhibitor as an activé ingredient. Furthermore, the present invention provides agents for

suppressing left ventricular remodeling after myocardial infarction, which comprise an IL-6

* inhibitor as an active ingredient. Moreover, other objectives of the present invention are to

provide methods for treating myocardial 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.

Summary
Tn 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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ventricul ar renodeling thereafter. However, its
detailed role has not been clarified. In addition, it
has not been reveal ed what Kind of effect the

adm ni stration of IL-6 inhibitor mght show on
nyocardial infarction and left ventricular renodeling
thereafter. 25The present invention has been nade
under such circunstances, and an objective of the .

infarctioll-88 @ﬁtgu;b;?}mm]tg lefi vesticolap mﬁd’ dHing gﬂmlﬁydaardjﬂga&mtm. :
ocardi al i.nfarction ich ¢ ri.se.an | L- L
e B Dot e it pr s S B AT et b P by ligpie the fof
anterior clﬁzrs@eﬁﬁ[ﬁg Brék_ycﬂﬁfl e Blél%gd 1?1@& ag?eﬁ,%(}ﬁ)cprg & pdnlﬁ'gii-mgaceptor
. eft ventri.cular. re eling . a r ocar di al. ) )
antboc (6L 5 R BRI R BT £ GO AT B 1 i tigh model mice
Astiryslt] e heedsebf myelperaidasotEO) adljeigtih e cafdidl efarcted
e.to 30 provi

present .inventio e s .f
arca vas RGN TGRS it TP APtT BHOAIHOVKOGL figploatiractan
protein- 1MIPR-@ 5 sipagssioafwaswepprebedliabotheie thedricted aadataawd noninfarcted area of
. cardial infarctio at:h_ of [ '
e i (05250 Bl b g S AR, SOUREUBE NS o
histologissh exdraivetiata\betlopeerlay tracatiisc hypéraophy was supprasegdyin anti-IL-6
35tn.order.to sal.ve the above probl ens, the present
receptor ’ﬂ%’gw 8@%@%@ Gated the effects of anti-1L-6 . ,
Tiesetht presamtinbodore slisonvera fenthe §rst Heedlatdi isipossilge tamnprove the

contiion 550U Dy BRAL ook BE LI B BB

after myooydia infamtion hf adwinigaring an antifL 6geceptdrentibedse and finally
_ i,nvent ors produced nyocardi al inflarction nodels by
Completefiir&{:faﬂrﬁ?ﬁt @‘ﬁ%lo?"é‘?t anterior descending branch in nale
TBahRf SpattCherc b %Fbvi&Qpé@ﬂ dg@inOfor @Rataiyt ?'édar(ﬁal_riﬁ_fh@&wi’f, which
anti body (MR16-1) was intraperitoneally adm nistered
comprises an aifibody ded ragoghizenkap cedepivrnasdelachycBeregiat.a

I he | . . of I ' 3 .
LB bl b, OB B SOBE R Pt ot

after myoShidil infERAbA, YIS P 6REE 6% anfutibbdr diXecodiyes L & rateptor as an
_ . nonocyte chenpattractant protein-1 (MCP-1) expression
active inggedier§uppr essed in both the infarcted area and

ont [t f iz ks : i
B N
producinglins 4@8n0 §ir t@htiganbcaliiabidarbdbh  r eveal ed that cardiac
In%tgs%tg ragp%g Fhve\%gsf’}gg‘glrggﬁ%d se r(])f gl?tgblo_ql% ) ?r%cggr]j%ggﬁtéﬁ[receptor for

producin%%}sl %2:%1? £o§ tsgépﬁ&@ﬁﬁr 188 veBfichie rérh&ﬁiﬂé bi¥Er thi&dardihl iig?arction.

I'nprove the condition of an infarcte

Sﬁ&i@i@d@lﬁﬂ@’ﬁ@@hﬂ&@&lokﬂ%%&&i&&? and suppress |eft
ventri‘cul.ar renodeling after nyocardial infarction by

[1] an ageatifor tricstitey inpiop 2adiabimfarclion, evhiglk epieptisea t Ibddphibdpras an active
- . 11fgi lially conpleted the present disclosure. 15ln a -
ingredient; . , . .
irst aspect, there is provided_an agent for treating

[2] the agento€ Bildivhereinthadkt6 iohibinisctn adivpdy besreangnirsi lbotly
[3] the ag&ﬂ ak nge&ﬁ%@inlztﬁé 1116 BnlROe R M antRSdPthafebb¥Bzes IL-6 receptor;

ingredient. 1n a second aspect, there is provided an
[4] the ageny @hf2}foo (3 Js whpreds Hierpgtibedy 1samppecdenabrntiaggdel i ng
[5] the agent of [2] or [3], wherein the antibody is an antibody against human IL-6 or 2 human
IL-6 receptor;
[6] the agent of [2] or [3], wherein the antibody is a recombinant antibody;

[7] the agent of [6], wherein the antibody is a chimeric antibody, humanized antibody or human

antibody;



after nyocardial infarction, which conprises an

anti body that recognizes |IL-6 receptor as an 20active
ingredient In a third aspect, there is provided the
use of antibody that recognifzes IL-6 receptor for
produci ng an agent for treating myocardia

i nfarction. In a fourth aspect, there is

provi ded the use of antibody that recognizes IL-6

receptor f.or oduci ' .
om0 L ML S S A0t i
comprises SR ECE hidltbyas doheetipe exgesiiend] scl osure provides: [1]

a nt. for treati . i ' [We? £ch
o1 the cocBipgr ot ah o 0 MR D RE R Ahodh B ke B et
[10] the ade@]of Bl whgeii tiefIL{A inhitwive isdmartivedy thabrdcagiipss [bro fegeptor; -
a I b t hat | ol Ls B 1 Jagent of
(1) the agfiycR T 0¥, Wikt RQANLERD s opShootdrdl anqtafal e
[12] the ageptad (] @ds$0EkwBraie depmibody {sAn ankbodypeainshupay Lsp or a human
[1.-6 Tece %3], wherein the anti body is a nonocl onal anti body;
“OTECCPOB] the agent of [2] or [3], wherein the_gq{[body i's
[13] the agemt cd1i®] drddi§], adwmiais therantihpdy 15-2Grcepm Rink PRADIES 6
r&c I - i ibb@), huael-8l Bnilidy or
U4]ﬂwz%%ﬁf&@%@y“?gkgl?%ggh [ a%?qgﬁ%%%ggﬁ; §%’7] t he agent gf
human ant{b6dy; wherein the antibody is a chineric antibody, .
h ' ' AN | ROEY e mydeShiA hRGEHI;
[15] the a%%&%%g?eeg@%nkg%)fpgfl’?%/lgﬁggﬁ%ggﬁgﬂr@en%de% ing after
nyocardi al infarction, which conprises an IL-6
inhibitor as an active ingredient; [9] the agent of
[8], wherein the IL-6 inhibitor is an antibody that
recogni zes LL-6; [10] the agent of [8], wherein the
IL-6 inhibitor is an anti body that recognizes IL-6
receptor; [11] the agent of [9] or [10], wherein the
anti body is a nonoclonal antibody; [12] the agent of
[9] or [10], wherein the antibody is an anti body
agai nst human IL-6 or a human |L-6 receptor
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[13] the agent of [9] or [10], wherein the antibody
is a reconbi nant anti body; [14] the agent of [13],
wherein the antibody is a ghimeric antibody,

humani zed anti body or human anti body; [15] the agent
of any one of [8] to [14], which is used for treating
myocardial infarction; 5 [16] a nethod for treating
myocardi al infarction in a subject, which conprises

[16] a mcktda f5f @Rk nadTaniigtitfadigndna bibjéct) wiichcomprises the step of

adminispig gl AR REYOY % SO 508 RO eR o) b AU kfcon

[17] a mdtmlﬁmqﬁﬁbﬁp@&sﬁhg e&ft gﬁﬁﬁaxﬁldi al;noidalﬁ@ after aryoicardaal snflacgon in a subject,
) i.ch conprises t t L.nisteri -

which coPRHF B BTER & SHOBR R RHG 0 HRL B D s Ty S Jepelgpes

myocardiblhff&ionpn;, [18] the method of [16] or [17], wherein

t 6. jnhibitqr i.s .a £ - 1 . j . .
15 v o S8 L B Y 3008 A
[19] the rhdthdl dfiNEDOt[0T], iveheatin et ILb®thhittitoats anembjodyz et wpogrizeg an IL-6
receptor: | CCEPLOr; [20] the nmethod of [18] or [19], wherein
P9% t he antibody is a nonoclonal antibody; 10[21] the

'[20] the nmethdwber [08] ¢r189], ovhefifthe antibods is atrhanoglonlbodipoils an

ant i [ I 1= . it : '
o1 e EALTE DR iy 2 AL RO 0o
antibody fg9]st a wheae On-Gtreecrdort i body is a reconbi nant anti body;
i _ . . .
21 e gl G0 e A i s 2
[23] the nasthidafP2], PopRAd thesatibpdy is-aghimerianntiopdy. Jpmgpisad antihedy, or
&gent for treating nmyocardial infarction; [25]

h
]Hnmlm%@% 6f IL-6 inhibitor for producing an agent for

[24] use of U isbiditanfor pfadugigan aseniler e aryosardas irfpretion;

21 e PSRl PR Bkl Lo i e
myocardipldofagriioses |1L-6; [27] the use of [24] or [25], '
[26] the u%\ggf; Iﬁ?{znte [?g% r'\]zs;‘l}'eﬁlieiié@ﬁﬁ 06 ShibiforadarpdtiibB @ ¥hat Rabenizes 11.-6;

[27] the use of [24] or [25], wherein the IL-6 inhibitor is an antibody that recognizes an [1.-6

receptor; _
[28] the use of [26] or [27], wherein the antibody is a monoclonal antibody;

[29] the use of [26] or [27], wherein the antibody is an antibody against human IL-6 or an
antibody against a human IL-6 receptor;

[307 the use of [26] or [27], wherein the antibody is a recombinant antibody; and

[31] the use of [30], wherein the antibody is a chimeric antibody, humanized antibody, or human

antibody.

Best Mode for Carrying Out the Invention
The present inventors discovered 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

suppressing 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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20 receptor; [28] the use of [26] or [27], wherein
the anti body i's a nonocl onal antibody; [29] the use
of [26] or [27], wherein the antibody is an anti body
agai nst human IL-6 or an anti body agai nst a human
IL-6 receptor; [30] the use of [26] or [27], wherein
the anti body is a reconbi nant anti body; and 25[ 31]
the use of [30], wherein the antibody is a chineric

and inhibR&L1i- bQﬂMoolbwmﬁi/iZﬁd raefeidbbd yhe k-6 imhitktor a4 substiyce Betsihas

ot B0k B QA L0 ESL R i o

mflﬂ,l-ﬁ hmm@f:s ofthapetsed iarcation incB@lenpyweas ditdimited to, for example,

anti-IL-6 h}@éﬁ?}?@gqtsl %Bl—gp é?ceﬁfpr es’ll;sl%qﬂgffs arht% gﬁ Oveghﬁi)gglgggﬁré variants, soluble
IL-6 receptohvmeb byd pattibhpeptides ofd Letoalit- rdcepibrs addpwanolecular weight
com;pm.tru?sI tﬁjratl %8§r smntle cﬁ%%?er% ef’fclz\f&%le 1. 6' 1 ?[8195% ﬁlgfei??wennon

resent i nvention relate
mmhﬂcaﬂgmdksﬂmmramgﬁatﬂhghﬁquaﬁdlaI infarction and agents

5o RE AR PR L sne! FEYbREH) K EPRRR Pitedt ienion:

| however, ﬂﬁ:l dnﬁBocﬂmiSIﬁBﬂ:fbrabl}aéeraﬁd drom weninrals, @ddl arere pregarebly demyed from

"IL-6 inhibitor" is a substance that bl ocks
| L- 6- medi ated signal transduction 6 and inhibits
The-agtidi.ef mgﬁmd]y vaed invihe presyt deentipn gan heebtgipedas a polyclonal or
| [
monoclonaf]gﬁtﬁ) %19 tthe ot dxlﬂgérfs %Fg&géﬁla{ ?ﬁ)npglgié%tagﬁﬁé(mééﬁ%h@ From
mammalsmpneﬁer&dl aﬁﬁhd;)mtbﬂs-ﬁ@ﬂtlbq’fbf weddnie W@W@tﬂﬂrf‘?jﬁlopﬂc&h@@mo‘ﬂmﬂ
antlbodlepélgn\%{i gr(ﬁ? Pakdrfi ﬁ{éh}(ﬁ th(gsgr rEHREPEBm B/Mrdobs Bnd those roduced

anti - | L6recetor anti bodi es antl-
from hostamlﬂf@m@smth AR eXprggsiQmtestor dat @BW@HEGS@B@@‘UP e%ﬁ“@%y genetic

engneenﬂ%'e%ﬁ? B glr@o gtﬂo"JIL PRt diRe dP InnititsGL.98 frba-Pnding to an I1.-6

receptors and w ol ecul ar wei ght corrpound t hat
receptor asf Glecks Hiel teansadssion afilb<5 biplagfcat %Wéty ietoghs ¢tk bi t or s

s%h Eﬂt@od?ﬁc%%ﬁ&hdé m%@ Gﬁa!sﬁ@i qler cﬁnEludeIn@:ﬁuﬁdlé(tI%é%) 18,

6 recep

I L-
951-956), 557 %&g@dy S0t erara@ P EE‘I‘S&P‘F%P oldbe A1 c%%%ua? Mce efi’) of the Fapanese
Society fo@‘lﬁ%ﬁ{ﬁb%dlg@\(g@gl')%; I@V@@i& ot.he ant :jbody i's |
abl'y deriyed fro re I
Heicr b inlbrh AR eGP G TR RS S B GO
techn1que§ Q@fdﬂb%e NEpédiedly ﬁf&hQ@Bnb@m@@&E&I H&qﬂelﬁﬁechb)pﬁﬂm{g:ﬂoéak a
ponocl onal anti bady. vi,a known

seasitizing 8B 4175 ABHERPBRAIH ) S0 B el PR pyigpmethod. fusing

the obtalnﬁcﬁ&?ﬁﬂuﬁe a¢1B witle kaswe garest ddiie bantdonldntionalnteil fodyn mwethdd, and
i.n e present, invention. nal, anti bodi

soreening g P AR TR BT U (VLR B RO P Agnheitod
Mol spetafias]vaadi-1hesatipsdicdtieae produced as follows.  For example,

human.

~ human IL-6 used as the sensitizing antigen for obtaining antibody can be obtained using the IL.-6

gene and/or amino acid sequences disclosed in Eur. J. Biochem. (1987) 168, 543-550; J.
Immunol. (1988) 140, 1534-1541; and/or Agr. Biol. Chem. (1990) 54, 2685-2688.

After transforming an appropriate host cell with a known expression vector system
inserted with an I.-6 gene sequence, the desired IL-6 protein is purified by a known method
from the inside of the host cell or from the culture supernatant.  This purified IL-6 protein may
be used as the sensitizing antigen.  Alternatively, a fusion protein of the IL-6 protein and
another protein may be used as the sensitizing antigen.

Anti-TL6 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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15 from hosts transfornmed with an expressi on vector
that conprises an anti body gene by genetic

engi neeri ng net hods. By biading to IL-6, the anti body
inhibits IL-6 frombinding to an IL-6 receptor and

bl ocks the transm ssion of IL-6 biological activity
into the cell. Such anti bodi es i ncl ude,
MB166 (Matsuda, T. et al., Fur. J. Imunol. (1988)

antzbodléb%’se@ﬁ]th@ﬁ@;em mnﬁ&i hl*é@)?é’fel(a@lal Bondtlonal ardtlbodics derived from

‘ transaction of the 21st  Ann Meet i.n t
mammalg 5 p Hifewanartiss L agthpdes der %TP&WHP%M dfoOSfé%ﬁduced from

hybndonﬂﬁ Gn8 thRB prodasd LRbMhosB Alahsfbbm & @ik b Qxbteﬂitﬁld&da@toﬂ that comprises

bri domas can be prepared, usi kno h u
an antiber e £t PREEering mEBed- h HiBGRGL ragipastopior fhe antibody
inhibits IE[@ﬂ&ﬁlﬂﬂncﬁﬁg #5thB U_16Lrefeptst @di’eﬁm&b tHeztangmasioh @ ML -Hdbiological
i nuni zation by a conventional immunization

ad“”W‘ﬁ@ﬁh%ﬁﬁyfu5|ng the obtained.inmune cells wth known
Saitemtibedkd mckile VBRI BVieRitiboda | Taeeird, T vsa/qProeNaddAcad. Sci.

s 0BT SRR RRGEORRL ISR 155

2900-290DeLiKi 20l aytibadyt AUK6467 mﬁibddg@mmmambies priibdde 66 Cas

92/19759524{%]105\3?% Eér% %ﬁgfﬁ @8%%“3?‘2" iy d bpﬁed 258 epreferred

monoclomdd aaiimely againgight hamhh H66gemtca'naiﬂddhe Mﬁ]rﬁel antitehdy as a preferred

nces di sclosed i Bi ochem (1987) 168,
monocloig] Ry againpt (he piqusé Figé%c)ep%’io 1534- 1541; and/ or .
B@icaﬂ&; lqlbndﬁimampro(djl&ﬁg)an Bdti-IDEBBe@B8NoBRAabmtibody can be
tr.an an_a at
prepared 8%1" z%g mlj] 8%18%10 rfs?ég&% ﬁég;ﬁr%ng%h&t }#bg?loﬁag géﬂ’\‘@e n%repared by
using an He§uemptr as the sdlessiizmgi aitiged tpcamepwt isnynigatidh b awyn‘e@nhonal

1mmumz%h%%vme ] qﬁgn {h%rgbtte?an : &t EA’?@I ggﬁhﬁc;%&ém Qth B§ gm

Ure superna s pu rof el n
conventioray cdfugivr dnalsod, hed seagiing Eqrﬁ@()rmloing]ewtlbod}’-prodUCZinﬂ cells by a

cmnmnh&%&&ﬁ&g%%%ﬁ, ga fusion protein of the IL-6 protein

roteln may be used as the senS|t|2|ng

Motd sg)@mﬁc@mmm—lhtﬁﬁeﬁm@mn@m@ﬁ% ¢andgi eedugseé g@s fadlowsh e For
example, %r b (ﬂ:;tblg& drﬁ@ﬁbeﬁﬁ @RE@}S’[Q@@S@%S ﬂ@ls¥§§1@ﬁﬁ‘é aiftfgen for

nonoc ona known net hods. |In
obtaininggmibpdsutaarbe abfinehesing 4L rtoreption eenss H BN acid semences

dlsclosed'iﬂ E‘lrﬂgyeﬁ{ PRERTAL i\éﬁﬂ&i PiviRkBoR Nef BP 804474RAJE RBS Patent
di es derived fromnmanmal s _The non cl ona

Appllcatlaﬂﬁﬂké‘cﬁ ublicgim N@cﬁ? HorfiHremma /S IRACEHEY - hose

- MLAueadwWhNemsBHI LEREE oARdtiOBE, ﬁﬁ&ﬁﬂ@)ﬁﬁes‘sé@@ﬂ the cell
hosts transforned wth an Eﬁ§;e88| tor &

membrang gaghPTO4Es sentraied FBBURE Gether gﬁ rﬁ%f‘é)it?f fYasukawa, K.
et al., J. BIBsRaH$1998 1@8 gz 0ey 0 The $dinble HB—‘EQB&&@EOI cbﬁﬁst@@ésbﬁ@dby of the
5i nhi bits 6 from di n g the IL- S cept or_. and
extracellyiregian P EEH RS SERROBR T L6 (b 331 LR Romney
membranb-‘ﬁ)?ﬁ%d hes Q&Jeb’eor ﬁUﬂi&t ﬂl'ﬂidkb@dd @ssinibrethe redvbl 6r Both the
nti bo T. roc
transme 5%536(3118 g@aac Haciipgisis: 71058 yL- ﬁf@f’f%{l%b%%%m@fzw@%he f.-6
receptor p\foteﬁi sodbng aslit cb.tﬂbtmiilﬂl as a(skB88Ying 4iceAFOOPr2806Ng the anti-IL-6 -
g‘%ﬁﬂg 3@9?§%é AUKG64 - 7 anti body and AUK146- 15
receptor aghpp 178 SFROHEEIHTand so on. Anmong them the
Adr kraapflotingmCpprdpgiaexienptelf wat aaﬂovm pkmmiwrevbctor system

. no al anti bod in t the .
e TS B 503 R B  SUR LR s PR i
known methbd Bodythagaidesdf thhbosroeld er frhafihe edape supernatant. This purified

1 e Yo R RSB NE IS5 Rk lp 5 SR hin e

IL-6 receptochnd fuses pastefnodfl thevEL -6 Speapitdri mmeinya,ndsxuathemrb‘reudmanbe used as
can be prepared by 15 using an IL-6 receptor as the
sensitizing antigen to carry out inmmunization by a
conventional i nmunization method, fusing the obtained
i mune cells with a known parent cell by a
conventional cell fusion nethod, and screening for
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More specifically, anti-IL-6 receptor antibodi es can

be produced as follows. For 20 exanple, a human IL-6

receptor or nouse |IL-6 recgptor used as the

sensitizing antigen for obtaining antibody can be

obtai ned using the IL-6 receptor genes and/or am no

aci d sequences discl osed in European Patent

Application Publication No. EP 325474 and Japanese
a sensztlzlﬁghﬁjigenAppl i cation Kokai Publication No. (JP-A) Hei

ectiv . d ' z
Ao o EET gt YF Lk pros iy o Lad MO oBGER afholbiofl or

monoclonﬁb&lﬂﬂbﬁ&zeﬁrhﬁhnca&m rrmiiﬂadpr olnepanticydqratha patd-gbl dprratihedics pped in the

e
monoclonakaeibbdics demeidstan eweEnals moydedhoseipsoduced Fow) hybrigpmas and
those prociél%g# grpgl%os{smqlea{l% I nlnemraﬁrk‘g{gﬁgél&g vé&oﬁhﬁ&%@r&ﬁﬁés alﬁﬂﬁbody

nmenbr ane IL-6 receptor _in

gene by geetic @oginetring methndse by bindingde epkd lo thesiiRodnighibits gP%O from

S k@RS on H0M -b bidlogical activi
g 8RS 058P Syt 3Pl gon 1L i i
1nunhec¢}ote|n so Iong as it can be used as a sensitizing

St lfu% &E@éﬂ UWRED ket dd (fp-AlHe 6- 21@89413} ﬁBlBﬁlﬁtlB@ﬁsﬂynd 2114

resent inventio

antibody (tlfsamléwﬁ Bgs h}]atgfﬂgfiﬁ oPd Bris 00T GTPHAHE S iﬁ {90} and 50 on.
r ec;g(:_\lg%E ;%p\iggtlﬁén&ﬁ%ibaéﬁbfﬁdcwg ﬂl@bﬂﬁbdﬂs—(@n be prepared

ne sequence d IL- C
using knopmee S ap Mo d SBSCECAEOTIh BRI G PE B RIRg, aising
gpl30 as QEentsﬁf%]ﬂg%h o&81d oy duft MB ﬁﬂiﬁnﬁtﬂﬂoﬂfb@ asdmeéﬂtﬁhahtnmumzatlon

method, fusingthei %@q%é&egcgﬂg %Wﬁ:]pt o rg%téqeri; ge@%{ élcpnvengonfﬁ cell fusion

method, aﬁ& E&@éﬁh@ Srtfi$hdelon@l ai8eBY-producing cblisbpa cpientionl edreening
I'L- 6 receptor protein and another protein may be

method. used as 8 a sensitizing antigen. Anti - gp130

M&%'sﬁ&ﬂﬁ@aﬁlyuﬁl@%dyﬂbddmal AHSEN t:ar} hseqa'lﬂﬂmmd asdolldves. For example,
Oor non ona

obt ai ned ,as pol ti.b

D130 useRf i R ADE S 45T 10RP b Lt DL SR g e B gp130 gene

and/or @i 400 ﬁéc{a Sndéshstlbded i Euﬂm@&eﬁﬁtemﬂﬂmlhrbatmn Hﬂ:élcation No. EP
preferably nonocl onal antibodi es derived from

411946. rmmal's. The 5 nonocl onal anti bodi es derived from
Avesm@hsfotmigk laﬂetppfumteﬁrosmﬂﬂedltﬁ £ Gnowy bxprdgsiasvegiod system
t.hose roduced fro

host f
inserted vsg% &qne/ SEUSPCS, dses%ec{ gk 2 g)?(gsgﬁg% }%ﬁﬁ cff*&r aé Irglzéown method
from the igg8ebT ﬁle diogH calierrifrogn ﬂmtdulids suBgrnpianti Aiduig pjlrgﬁyﬂgpl?;(i ]qr@tem

ti body.inhibits gp bj
may be usrea & Bls Sl%%%%?egn dikg’tg El & e@( gﬁﬁgg Iég dé?r@{ t'ugioﬁ protein
of the gplBO@lr«itgimld aacthiew ptoyein mtay bteheed:eﬂ 4 Senil@lsmglﬁnaﬁ@n bodi es

A A SR, O S B . v

are preferasly |shiect§zd ambne}de&tmtqfmrmpﬁpbmt}mthsﬁemmwﬂ uggsfor el
fusion. (§ﬁrtler%l VA rodents Ceugl"i‘ﬁé ﬁ'ﬁééb}[ats ARl ha9Rd R0 dpaec! onal

y-produci ng ridomas can be prepared u3|n9
Tinowizatios of anjoeds wﬁhfa@bmsemng gpieen i pElqriped apgapding 1o known

methods. s)ééﬁs. )? 912&% &aa::gekﬁ@ o RBRJEH 1 DYerstngd b %g&n%%@sensnmmg antigen

ng a en to carry out the I muni zati o g
intraperiienegdyn vesibicarngousmk Barmss. 1 Sreefinel, e rspHEZE gntigen s

preferabi;pﬁﬁlﬂé&]&dsds @3 11?%'1 hSpr¥bidle ﬁ}ﬁl@%@t\’lﬂ phasPate- &Q‘féreci&éhﬁe (PBS),

ntion f usi on net ho screenﬁ@gﬂ
physmlogmhm;xn@wasucganmm@shwtb@aeaewa@afe@mogn DG BT £
Freund’s SASERIBRvIRS NQflulsified, 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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More specifically, the nonocl onal antibody can be
produced as foll ows. For exanple, gpl30 used as a
sensitizing antigen for olgaining anti body can be
obt ai ned using the gpl30 gene 20 and/or am no acid
sequence di sclosed in European Patent Application
Publ i cati on No. EP 411946. After transform ng
an appropriate host cell with a known expression
ﬁmguzmygﬁﬁgﬁlsysten1|nserted with a gpl30 gene sequence,

fhe desired gpl30.protein i.s,pur :

Roloro B ERRZRGH b rspetoib Rt Rk af DD i, sorum s

confirmeatld HELInSHRES deils ard obtdihed frporthé nmﬂgqb i@Oceiirfwem.n Preferred
S .a.se

. 2 use n .71 j.gen.
’Hﬂmﬂmcﬁﬁ?g¥ﬁ§$ﬁ§§ancgd%éPPEé&B¥%Sggﬁg&%plso or a fusion

BBJl’r tHeahamehlischeygionib3elptoeaisad ana pamolt dodk . o rAdREnar ¢l be
fused Wlﬂ’bgl %@1 S 3 taln%)hygn eegfsﬁrams for eng?@ }‘§65@g8 653

a sensitizing anti en

(Kearney,JaFtdr @i Bityundhiloge), 1 5ud >4 éb@'),el??éi @4%8[)513(@&6@@ Tppjcs in
M1croblolg>gn3| ﬁ-éxgat I og?gy L ﬁgfﬁféﬂg@aw&i Q{&x}(?rv‘@ ;thdtl‘blﬁs@ﬁr @ntEur J

rodents such

Immunol.n(l £%6) 6 aIBSI%DMH&%(Mpfe Dbt a9 PO dp: SP2/0

(Shulman! g&cgf%(s atl,ﬁrle] (1@97%32% 6oL 2;?% (a9sn Grétho & POJr@iEdJ Tmmunol.
Methods (HS8BRE, r??;z),. @%dmm”i%eby Si. nn Ezén Mgip(h%giﬁ% %8 R210
(Galfre, cﬁg{@g n@@&f@?fﬁ#fﬁrﬁ% Y aggﬁgﬁggﬁﬁmgﬁ%w usea o

Basehily, abll ﬁuS@hﬁ efithe aérerggg@@ A FAMpRE g&] ?xpgf:%ll can be
perforrne(flﬁg_'l'f%1 Ecnl'x(%rm RIQ HQ %Fe rﬁl@ Rme ot 'B? M}Bﬁéﬁl et al. (Kohler, G and

o |ca sdline or such, mxed with an

Milstein, @p@dctpod!di@ymvbdﬂa?g]dﬂ 3a3géhardsichdj uvant (e.g., 35
I\ﬁéx%l{‘ﬁgczﬁceﬁ@%lfe %‘f(ﬁ'@ﬁ‘l@hﬁ%ﬁﬁt&}l f&1dH §iabhieesd 1ﬁl’b@n<§rhlefmment culture

I ster or several times every_4 to 2

medium undemirraresense ad giceH dhsiomenhapping 3Tkt ef %ra?ﬁﬂ%né’i iy Spufene giveol
(PEG), Séh%lngIPLQr(HtVIT? ah8BUEH A2 luk&Nas fuliod en&a.rﬁﬁigSaO‘entZI mgrther, to enhance

Fol | owi_ng ch ati
the fusion frf&plea@e awiligra agents sy %é@ﬁn{ﬂ%’éf 0‘?# %@Pﬁ fgr; uge according
to needs. confirmed and then i nrmune ceIIs are obtalned fromthe
mamal for. cell fu5| on. . Pref e

Weimhie obmEAefolsaed H}Yﬁbﬁ%ﬁ% %lrls PEAERI %or ?T{an%gle 110 10

immune I9¥orlchén ilﬁ?émﬂial . Mrat oubure edddsunt Oseﬁeforjﬂledtf(asmantloned cell
parent ce cel | o be f S

fusion is, Sercmempiamreu 16D DGk e By e %‘éﬂaﬁ’% P e
prohferat%@ffﬂﬁeeafm%ﬁ?éﬁﬁm Bpdofiealineys gdnerdt cukfﬂmlm@dm]m used for -

o et A8 o O Pl

 serum (FAS) 73&6&%3@(11&1@&&&11&10& and MIstein, C, Eur.

A Bl 1 g B e B b ?% 3
predeternﬁhecﬁémourﬂb@ﬂih@ afol&ﬁ&)tioﬁ?c’ﬁ im@68e 24DInd 1‘&'@1@@@ cell well in the
aforemen‘ﬁ}o% culthgz CFEFFIZ%%C}, Ehgn adm g%él M%{ﬁé E}%Qﬁc g§&% ofSR) 10 60 %
(w/v) PEG48lutidd & §2&3)’EGF§Z)11&1C@1®M B a}ea@mcéqcalar Wepgtt 9F @bmg;tzyp to 6,000)
pre-heateé;;\% {ﬂtog? %Z;JCO’ }fenf 961181%%{611?@?% n{{ BRE QR it SlyuttaREbie for the growth

usion o orenent | oned | mrune
of hybride@k Icamhﬂreﬁmbd)bﬁ reqelting the staps of successively adding an appropriate
culture medium and removing the supernatant by centrifugation.
The above hybridomas are selected by culturing cells in a general selection culture
medium, for example, HAT culture medium (a culture medium containing hypoxanthine,

aminopterin, and thymidine). Culturing in the HAT culture medium is continued for a sufficient
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performed using known net hods, for exanple, the

nmet hod by MIstein et al. (Kohler, G and 15M 1 stein,

C., Methods Enzynol. (198f%) 73, 3-46) and such.

More specifically, the aforenentioned cell fusion is

achi eved in general nutrient culture medi um under the

presence of a cell fusion enhancing agent. For '

exanpl e, pol yethylene glycol (PEG, Sendai virus
period of tikdy@Pnerahydfos amramywee@vasl weechssﬁodqﬂl edlirambribprdgent .

hybridomag a{é%{tﬁ%r gt lgm%_ugegih%ﬂ%ﬁ ‘ r;ﬁﬂ%n II fihficd %ﬁuoﬁﬂfé‘tﬂoﬂ ‘”i’s[ performed

e my be
to screen atd eloae hpbmﬂcmwszﬁattmomd@ an‘nbedy af MﬁTQﬁf i m’ru ne c eI l's

ggjflg%%é ﬂ{Eam&%{i ?:f Hﬁﬁgm%ﬁlg Qfl i eI &rwﬁi( M’r%en for

mune ce Tecuture
obtaining thedfemmm&mded bybridyenasf odesired) lhil@ﬁ@ gnighady thqjgl%ﬂlqaghvﬂy of

binding to B%Es aa%b& 01{ ﬁﬁ g?%é!@é&@n@éeﬂ%b%%%&f H?B.Qhéelﬁkmg a human

are Sul the” proliferation of the
1ymphocytamﬂlam1tr¢<baietcgemzéﬁémr@éﬁg@ﬂ'ewrﬁsé%rcﬁl i yifreyqugt fusing the

sensitized ﬂquhﬂlgae oW éﬁ Qhufm %Eﬁéﬁlﬁ Bal tety. sU 266) ?se@f Jepghdse Pal@nt

urt er nore, serum sup irrents

as
Application Kokbke Bulfliogtien Mo FESp) ain! -5 %37&5(@8@%6 &&BWS? F’ﬁ%ﬁlﬂese patent
application ﬂfbhgﬁéd fof c%fhent)j1 e il @Rbre o dirbhyRhheafBm)ly @fn be obtained

erest are formed by m xi ng,predeternm ned
by adminisingtbe A 4HCE B AED ECRRTTISECL U1 F C4PRFRy GhR L PP 2
repertoire Hﬁi&%n:}]dnrbnEBSdm Xelgi%‘s? %ﬁ@iﬂgﬁ?ﬁ%ﬁ}% b telotr ﬁofﬁﬁ@nﬁﬂﬁedaﬁd}}b@@ﬁe
Intematlon@l,\]?aj:ynt;ﬁ%hggpqﬁ PI%HICP&OI’QNOS \{fgég?&;‘. %Bi&p?ﬁﬁli& L‘Kﬁg 24/02602,

WO S Sl ARGA O A, 000 Lo ¢, 000 pre pet

T B TREABEIoR B! g\rpa%f‘ﬁe 8?01‘%?8@&‘8'?}& Ferepbt
subcultured BEREntAa! EAARE giinh endéieRd ipligsidatiesgh\fel yload pemag.

F§ Q5eEREe AoE preur fig Bore AlotemEoted Byt Bmes, the
following M@bﬂﬁ@iﬁ‘ﬁ\%e afrdpleeleal ettind whirt tie h}@ndellnlas arergubured accordmg
o comerfEh o Sk CoREE AL R ) b
where the lﬁ&ﬁiﬁbﬁﬁk h.tel’}&oh&ﬁmmb by edioinistere themarto dwnmpatﬂﬁla intamrnalgnd the

antibocies g qUEPELES SUEPERT SUOB D1 R eHERER s Rpisfted for obtyning

antibodies d\&&‘ﬁu@l@pweﬂ‘mﬂ thevizetcs is prefekietl fordedgk scale pmdu@mpﬁm@bodles
t t
Fogteg'ﬁ]agﬁe & pﬁ?}%&é%loglr c%s#fgzglz;né %%E}%gf%ﬂb%ﬁ Pg&féﬁgmg H¥Bridomas can

‘be perform&d bg el mathod ldiscbosh b TRIAHks 3t R OB oﬁhmprepmman@anﬂzﬁdy

performed gy L0 Eﬁﬂé of %Qﬁ%%da Isli/lﬁf] aﬁtﬁ)oﬁ? %rmp%qugﬁg I::ﬁg:ﬁ%{) Eﬁenﬂ)dommal
cavity of athLBchoncamembtmmm dsyibe, iatld Hes, puafjdeg PMed aptibashy from the ascite,
or the mettRLarR R idd 1?1% MBRAbAE PEl lﬁwr% i nRAfSH 0k URPRHT640 medium

or ~an g ressin can
containing dﬁ%afem Gobipe semsi, tand ShgB - fangimed H1 (Boehringer Mannhe1m),

hybridoma SFM medium (GIBCO-BRL); PFHM-I medium (GIBCO-BRL), ezc.) and then
obtaining PM-1 antibody from the culture supernatant.

A recombinant antibody can be used as a monoclonal antibody of the present invention,
wherein the antibody is produced through genetic recombination techniques by cloning an
antibody gene from a hybridoma, inserting the gene into an appropriate vector, and then
introducing the vector into a host (see, for example, Borrebaeck, C. A. K. and Larrick, J. W,
THERAPEUTIC MONOCLONAT ANTIBODIES, published in the United Kingdom by

MACMILLAN PUBLISHERS LTD., 1990).
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| ynphocyte with a desired antigen protein or
anti gen-expressing cell in vitro, and fusing the
sensitized B | ynphocyte with a human nyel oma cel |
(e.g., U266) (see, Japanese Patent Application Kokoku
Publ i cation No. (JP-B) Hei 1-59878 (exam ned,
approved Japanese patent 10 application published for
opposition)). Furthernore, a desired human anti body
N8R sBeciAbdiB M@yocﬁﬁig”rfdilthé erriably GHecgion D@anarmbody 1s isolated
ant i gen- exp E‘SSln to a tran n n
from a ce}} ghat Frodupgsy ‘6?’?@ Hﬁ%rﬁStaﬂ%%‘ 8%%5%%%3@% lﬁ&%n of mRNA
can be peffOithébygrebfimeabal RNeddcontink toetrbw igbeds, such as the guanidine

e e Pl SPOLLES R B 0at] o 9085, Yun

AGPC m&ﬁécB czamti, W06, 338 Biocht bl ST h e, ﬁﬁéﬂé?b @nd preparmg

mRNA el qﬁ?%&%ﬁ%h%%uﬁﬁ?fmﬁ%%ﬁﬁ%@ﬁ T A P Bpen b

directly prepatelqiging thi QuiphBrepfmRNaA Pwifipafien KiidPharmacia).For

8%%}1&& ndgfct o al %gs%gh@lgghgfi;r&ﬁﬁfg% V\;:‘rgﬁmﬁ% {nrll{cl)\éé usr;r%)g/ reverse
tmnscnptm effhb syxﬁﬂesw(df)cmnw bmlwh@vﬂh@smg/&e. Nelkevgrsg Transcriptase
Fzrst—strargﬁ@#lﬁé%dygﬂl%gige g L0 %@ﬂ% |1 ¥B4 OGS ARGWNEy the cDNA,

al ned as cu ure super nat ant

the 5’-RAGH hlemoﬂQthmaa Whé. byddr, .Paj@cna&lﬂaA@adp P6l LY P8R %%%538 2002;
Belyavsk%%tmeggls tlg [0g A g@'ﬁetso lgS?WQbﬁ@b%mlS 204pl FQ\IDER RACE

are and so on

Kit (Clonfeoh)erd BER bt tiesnypieseds r ddeL8NA Slogren afgnigrst %@&Pgsd from the
f
obtained }W&kg‘)rgdlgt% A4 rtfrl%%l el O? ARG veabl BNA.S THeAf §fdfc@ﬂ1bfﬁéht vector 1s

ant i bodi es. !
prepared ESIEg[ﬂie@bOYEhENFﬁ: @@ap‘gpqlmd dmto Jrseheriohiaseol ze(gé;ﬁgkb ,and its colonies are

selected tﬁ@%%g%dﬂée Héﬁ%i, | nﬂ?%{egﬁ 'VQ&BIPS 'ﬁ%&gggg@@e{r iegﬁ:ﬂﬁﬁ ol yhet NS A of

- interest 1spxoeﬁan@db30rf01‘c%mn1§’ée % HdePdHEloby the method of

?gﬂg e&oﬁmg%émﬂegﬁﬁw%%ﬁmmm%sﬂ@ oBtaimedpthe DNA is

om nal ity of a BALB/c nobuse

ligated W!éls o 1A T cnacHnA e ToR PO ONRLS AT OBt AP Bk A inserted into

an expres@df veGor, OTAltdiSatiTRI fﬂﬂ: TN AGHcbdihj Bg: dnkibodyy Wréglomenaly e inserted
an appropriate me

into an eXPEEIRNYERIGT AVUPTBRGA ﬁ‘mﬁiﬁ‘ﬁ%’é a’%é"ﬂ%ﬂdﬁcgﬂ%g% lém Condi med

t@&&%%l BACL e}\%mb@h thyssetltirperntiol) avattharited below, the
BCO- BRL

HM | | d G.B
antibody g@;@ﬂs e ]ﬁi%%ﬁiﬂfﬁﬁsg)ena‘l’ﬁggﬁ g(a gla%ﬁ%ﬁg%ss%% ﬁ.t%(}er M ontrol of the

expression YO/ RReFBE 10n Aof @f@ﬁ@b nahhn@nthdpaynctan Bheny skedarsibody can be

nonocl gnal | bodﬁ hequBr esent C|nvent| on, wherein
expressed %tr@wfqr%%ﬁ/ %Stﬁ a‘i}@etfilst BagR" J&R%t i ¢
Ih%ﬁ@ﬁﬂébé?ﬁ&ﬂv@ﬁﬂéx@ ehaéaess hb’ger@drﬂgemgltjaﬂgm hmmty angbtvsh,

hybridome, _insertin
art1ﬂc;a11§ | SERElGIeePpPn @t@ﬁgﬁzs:}ﬁf CI n %/n(telcl:) pars
humanizddHn@badiBQ ot h\(uﬁe@ antitaidieaxeampbeayseBor Twaem&ﬂt{_d aniNbogdes can be

: and Larrick W, 35 THERAPEUTI C MONOCLONAL
prepared g @eﬂﬁ)ﬁlﬁl ished in the United Ki ngdom by

N%Mdmb&hﬂh%&aﬁmﬁ%tmﬂ'ﬁ by i@80ie the antibody V regigyreacoding DNA
cific | nk o)

obtained fR5H "GR aifteag FODgE FutPichineblife (AL AMEidehe DNAnto an
expressmlﬁﬁ@éﬁdﬁ&ﬁd mhedmng honlyb adfost fw@r@hlctlorg (e, Bigopgan Patent Application

e

This knows nidtieodoiaa b dllscdata,[butm@émw;q a;g@pdlgﬁu:wéqﬂﬁg@the present mventior.

685t Gyiis oSl SR G pddi, ap re

antibodiea wherefn e coBiptahantarity ﬁgw)nm@regm (§B8y) ofpntibody Plrom a
preparing mRNA using the nmRNA Purification Kit
(Pharmaci a) and such. Alternatively, nRNA can be
directly prepared using the Qui ckPrep nRNA
Purification Kit (Pharnmacia). cDNA of the
anti body V region is synthesized fromthe obtained
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When a DNA encoding the V region of an antibody of
interest is obtained, the DNA is |igated with a DNA

t hat encodes a desired antibody constant region (C
region), and inserted into 20 an expression vector.
Al'ternatively, the DNA encoding the antibody V region
may be inserted into an expression vector conprising
the DNA of an anti body C region. To produce an

mammalanticr Beoyhuranite guserise pntitody pare sansferred/ain the @D%%of a human

ant1bodyd eé%nerglergetpgés%r ﬂ‘{l? ger?er}Eécﬁm}{at%rb?e h1So kRSB 588 HudbRan Patent

expressi on vec i's expressed under
Apphcatiohé’ubhm:tmlNco Pt RS0k JrwwitionalPatput Applingtipe Jrblcatipp No. WO
92ﬂ97ﬂ§xa"p|e enhancer and pronoter. Then, the antibody
an be 25 expressed by transform ng a host cell wth
Muirg s;@npﬁce&y, |ath)(,\es@quﬁnce designed spgh ’(ethg (e Rspia mouse antibody

are hgatf%%lns% ﬁlgﬁegx REEES 1RRR HEBbG & ¥yRBa&iAdby PCR from
man S uc r

t|f|C|aII nodi fi ed "geneti c
several ohg@m@’{ﬂohé?ﬂth@dtaﬂﬁﬁgﬂ Qg)duf;@jl(tog@gwb] evetlappipg porgions at their termini.

286128 RLERQE @ PogiferRUAMB DNA and then inserted
The Obtamr%{liﬂg@%?sgzgat g used. 'Il' hese m;géll f?ed a(gltl bodi e

into an cARSSIE eEpar B GETSRRISHOT Ror HotHsed Sne Bt epiadce the

humaniz@ 4884y (L& 'ELQSp&BtI%'téiﬁ A pBNcdtiodl FubRetibA WA EPIZ304Y0, Yaternational
relonecom éfalneg as above with a hunman

PatentA}gmcp%@HE}u@caf@g} bA- ‘éﬁl% , inserting the DNA
TR Rufhh SHRHEY FRAM0 BEGEREd @fﬁdhé CDRRAUECie@ tddt soi thit@h@CDRs form

host for production (see, opean, Pat ent . Ap
a suitablepypigee indeg sis.  EPe 21213@2@15 e Ades ERSP wARRROS Vallble
regions R £BktitRRd BY RbdS il 95 N0 the WDRZOfB ﬁhape'ﬂihumahrmnmhody form

met hod. can . be used to hi
an appropriale aKtiges Lindkeg EF%@@H’(’%{J gf;tcf ﬁ%@rﬂﬁgﬁ? 35%6)
Bk agiivsly QI& BQurd ﬁieﬂffbﬁﬁetcmm(:raﬁé hapedizbdasibodies, and

ant i bodi es, tib d
include (Gl rFPERERIFLY  GELdrirs A it PE e%( c§§§§e‘8+0f% o improve the
stability @thé Bexihodl e s @rodllztmmlﬁmhummhambbhﬁ@ rhginanmée bg modified.
uselcg]:’l]}%l})?ﬁ#o al ﬁgf ar\].%.fg? [ &d l(IfI_'g(‘é hﬂ:ﬁglb(%eﬂ%ed ?rom
non-huméi@ §RMdh ANabidnhanen aﬂmiﬂ)dlynhmvec( €eeg10ﬁumd ﬂnamanﬁaql emibodies consist

ot CrIEPL 580 PR 9 SR B AR S AR

C regionbddrived $peci himah h};ttlbcainNBoﬁehﬁJ@ nebicabgitigeaiity mhumﬁabody, and

are thereé)}'eazﬁgc\}%%fkp 1@?@ %Eﬁ% u&ﬁqg ﬂ% ﬁeégﬁ%ﬁ%&go yt |hst he

Bxyet‘m'had?opzaﬂc byarBORs 6f hnn&am@rmtlbmhﬁ@emd ¢ thetpirepent inpention
include a?ﬁg} beeg %M g%ﬁ%@ @8% gﬁ%e gg!% g@ﬁ T‘hﬁl‘i@m@ﬁ No. WO

92/1975%uman anti body C region- encodlng DNA and t hen
f:uggr[e %%185%3 Jnlnénd;an?dg]u %thé %?érﬂéhqqéﬁs& Rlethod 16t SR %%‘ Hfhan antibody,

ost to Er oduce t
techniqudsufmaolitaiathgdrinidsouyibpdise by Banwpe arvEa bamen ARBINY éltbraéﬁ are also

known. Eg}gle'x l'eoirt] 1s§§bb FI%Pa i oﬁ%s tﬂe%ﬁﬁﬁ@}ég@SQ;of %In%ﬁ%tnubodles on the
surface ofiphages dq/sm@ls chainsatibpdjat el vi by the eh@dsspé%ngfép%@g dhen select

antigen- b?rﬂizﬁ@ﬁﬁﬁé? ﬁﬁmggl‘;zslﬂfttﬁ’@ie?ec &‘é% D'N?’Qéeﬁﬁences coding for

amno aci d(S). within the
the humap antibesttyvayiable apgiens g a@@g%ru%lthet E‘é’éiﬂ%?é‘ Once the DNA

sequencet rb?%ﬁ %5134' HaB9nd R tht BBt SdaRS réifealeﬂ Qtnra@ﬁft@ﬁ@& dyyreEion vector
body form 15an app riate anti q} ing site

compnsn(g@:p @eqqgnc@fanétpe conggwét am(ag}@g@?m cggi g’g%ae methods are

already khiSWRNnARthd POAafon L8 WSO R0 0TS §D baROTYie VebDIB6L1S, WO

93/112366%5{9,]83@91@%%0&9”@2('2&%%;%?& Wﬁ?@;}ﬁﬁd& £ b hised &Y reference.

Furthernore, to inprove the
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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 mariable region 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 antibody derived
from non- human manmal s and the franmework regi ons and
The ﬂgﬁv@ﬂsns}h@cﬁedadﬁbmctyrgeae kemrha cxepressbbaicordiag 1o deaventional

T o

which thé mtibotly gene tBlbefeaplreetﬂtdspﬁmICﬁmmﬂe’ﬂWﬂé@ a@beth oy used

anti bodi es. ent NA.
pomos PSSl B 5 P RIALp A MR B KOG e
Examples\pid proatotafenRarislr watude mdmﬂnmmnq@m@)us immediate early
promoter"':e% g{ nore, in addition to the aforenenti oned nethod
ai ning a human anti body, techni ques for
Bbﬂmmomgothwmnmtﬁm/ bfdineers Byt pambr wejizgd lorgarasting e antibody

to be use@ﬂ{ t!h? g?éé I%t'lm;c?ﬁl}ﬂn MFudd! ik ?ﬂ@l‘k{)\:ﬁers eﬁﬁan%éﬁqmn? retioirh$ polyoma

0 express the va [ e regl ons of human
virus, adfaunmrb‘i;ame@n s He(BHBadsuehond rmgealiancelrdegied

promoterg@@{aﬂﬁ@rgtsﬁ&loag'h%ﬁmﬁ dn gh’ugﬁ/ fatcﬁﬁ 1% idhspl ay method,

en"sel ect antig I nd |ng phages. By anal yzin

e msEmDk. When el SIS ESDATORAS St S1eaTEaal A De casly

GbANR. ChataibiNaeiré 01979) 277,
e e e

108- 114)of A&m@mlym the gispasthe dlRINe: Biomofaisnhancep gan

Mlzushm?a%fa@ RS BirRX . 88S NaPatd &G Nc16i0 ARIds ReBY(106® 18¢6BEN ¢an be
can be constricted to obtain an human anti body. These

used. et hods are 35 al ready known, and the publications of

WR-92/ BHPA (isedVh O2tRAdP keném?de@ﬁ Brkdsed B9 fﬁﬁdtﬁ)hﬁ@}ﬁhgéfﬁg a
93/19172, WD 95/ 01438,  and WO 9

/ 15388 can
conventignal useBH pgomoter a 31gn seqpgneeJpLadtbe %gqcir?}anean tgtaﬂa;@ gene to
be expresg&ﬁe Bahphe EXPressed imhclertit RYZ peorseey afiﬁ mﬁﬂioter and such.

ods. "When mal i an cel
When thefarie PP s x5k BESBHIRPRGLA R AHFEACERA) (b Tackhod by
Ward et ANWHODS, Weng., Muthe (eme%eﬁﬂfm S46f lWareﬁlEuSalet yl.,IHAGEBed (1992) 6,

2122263 S SO bt U PLATRAE N RyBY s . et
M. et al.,Soivatd §i988) 240 1 ONAL 04 )Exanpl es of a pr ormter/enhancer

Lncl yde e, human, c a|OVI i o . :
w%g{egp E?ﬁ,y&ﬁ @é?ducgé s erpeplpkaéﬁl %fg?g&qhg Paa}i Llénal sequence
(Lei, S. Per@ﬂpI Bepfeeioh dne&nd 69hm79e@’$3b)ma§aﬂae lubezleth thesignal sequence for

tib
ot BT 15 R DR 538 e
appropriatedy redvldingsthe MWWCMCSG@@@DWQ%3O3§4W an virus

\/40 d '
0 ¥ PRl A TR A0 s Bodlis bovine
papillomd wrdsHBPVA jand such may be nseaix arp kédittphdnr QL&‘)@IJ(SQ@. the gene copy number
b
in a host @eﬁlos'}?tteglg {ehr%fr&gf%%glf)% lvé?tgfﬁq%&fﬁﬁnﬁe% %ﬁfﬁﬁ (%%Kl/ﬁl Iel gan
phosphotehsfatase (ARH) gg?@nﬂlymldlﬁe kinasa(TK) seaeuk ecofipamthynepguanine
f

phosphorlloggy ijmégrf raéjhgﬁr)g{?( Eé’]ﬁ:léﬁlh fgl@%yﬁ%&?%sg Ig?ﬁr;ﬂ;)egéaéi'ggrjsuél as a
selection (IMIZS&shl ma, S. and Nagata S., Nucleic Acids Res.

A%;;ﬁxgblé 2?’(@1%)111 Be Q@ed]féfjﬁl%garmg the antiV¥¥6R 15be 68d in the

ody gene can be expressed %
present invemiéni o IPyOducgalﬁ FYRETRS £ pBbhedyaHaRartiiar ineluds gngiepad in vivo

productioft s?:’;t%ﬁ?l BEAE Pﬁﬁu&%m SRRy 88 Bo8d h@Mzin@atkabydic cells or
anti body gene
prokaryotic cells. -
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be expressed. Exanples of a pronoter include the |lacZ
pronoter, araB pronoter and such. Wen the | acZ
pronoter is used, the exprigssion can be perforned
according to the nmethod by 20 Ward et al. (Ward, E

S. et al., Nature (1989) 341, 544-546; Ward, E. S. et
al ., FASEB J. (1992) 6, 2422-2427); and the araB
pronnter may be used according to the nethod by
IBetli@ionaystahs u§iBe ttleryotld cells inglude tgsk gHbang ID@@I celigg plant

cells, or r%%gaﬂ 6%1%;‘?“)58?"‘“8&& h?ehs%pﬂh@é’@ Méa?rmﬂ&l?aﬁiﬁ%%ﬁg fbmﬁlﬂw@ CHO, COS,

seqguence
myeloma.S:abl? haetstea Ikld,nejJ (BBEQ} el IVerc( gg@m)o 169 am;plgrb@m;@@g,)for example,

e r tl 11
xenops ERSy S5 e 5 L0, S B SHISTIL 1 Ts2ndnt g i ol
include cilhs desivbdifron, Niantandvehacise dvhith way bpeHoped %&@ﬂlys Known fungal

cells mchgg}%ﬁgég% %@ac@ﬂ&ijo&tgg% (BLf U %ﬁsz&@eﬁlolcﬁﬁlﬁgm su\ﬂ,@as Aspergzllus

he“rep |cat|on origin, th
(e.g., A. ndgar),\aed sishom SV40, pol yoma virus, adenovirus, bOV|ne

St Vi o b

Knownbhﬁ@mﬂ@emﬂE@@@@éﬁ?OhﬁRﬂ fis-vect or may conpri se
AJE@D SQQQ Eé( 6081H8 b%%t?&ﬁﬁﬁﬁ%%ﬂ%@f @98 of Atkikstddahese cells

I nase ene, E. coijl gthlne uan

by transfqmmgpm(andlgggwmg ﬂgﬁgﬁgﬁ grget% ‘E’é]@@’fb’f’lfmge e culturiag 1s cond%cted
accordlnodﬂo%g%frﬂétﬂ&% r ?gi" e A9, (OIRfEN, 1EnE RPMIISHIG f‘[kﬂSMElnay be used as

ection mark UCt i.on St em.na
the culturg @@s{lntr@,ranérsélﬁm Wi?@lqmréﬁ% ﬁthlb%‘g“gqg 3y b&éls H?P“E‘Eﬁlé’n

FurthermBYc€2 @511 iU W ard. E]Iﬁﬂﬁ)ﬁ? defd QP bs M@ﬁﬁéﬁedf iafo the abdominal
ant 1 body preparation include in vitro and in vivo

<mVﬁYOfgsﬁﬂﬁéaéﬂﬂﬁﬂ“%9§@€ﬁ%anF¥P ¥ V¥f-oduct i on syst ens

ORI iStRer A Siniibd bﬁdﬁ&lcﬁiﬁy@ﬁmsdhctlﬁd@ﬁbbéummg animals or plants.
prokaryotic cells, ducti on,syste usi ng

Productiog sy sfe1yé 11598 @iopals }I}?B}%&@Sﬁ%é‘“ﬁﬁ PRI SAPsRa:
¥8hnnshls hedah Ye@kstd incRidefgan@apigs ehd:@, m&ecboxajmsmﬁ such (Vicki

Ctse SEEL R RFGHT o RS P s R o e

include sﬁa%mc h w%e%)usaﬂgmmm Aor e;aam;se, thimccexappk esedz(e nop us
ocC an 3 fo ) <Sf
BREN Sy 200 e RS S A R e Bt
produced@g l;he\/iﬁﬂyfof 5 112] diﬂlmalfsloa[phantsadaﬂahm revdnieodd. minpr beaneple.tthe erfibody

[ 1 K f . L1 o
gene is prgg%rgﬁ a5 % &(ggge(r\’\% béru h %{F ég,\%/n% fl?laeéjgl?d(ﬂ? (;3}[5% %%%féﬁgﬁcgﬁa a protein,

such as g@e& B%‘a@@hgwhﬂch $s GEiqaely pA}duna:cbmth milandAJMNA fragment comprising the

antibody gﬁgslgsiﬁe%nfp%lgﬁ tégxges 18;1’%?9[9 ﬁ{tg F BX&%% %%h ﬁlé éh%l’#g % introduced
into a fen®d beati nfhmdﬁu‘éd aptbodyan db@amdlftmth@ winil ]pnog},uced from the

. ‘{ransgem%ﬁwﬂ?lll)gom {HIé go%? %h%l?{*&l REd der kﬂg& Qd gﬁdﬁ%@ﬁom progenies of

er es Into t
the animdlr afis irmmmd: th@mmcaml otmilk tkdt sgnipine ﬂter@ﬁlgfpcbarﬁ@@dﬁ grqdgeed from

n. vit
the transg‘g%y% \[ﬁgl{)ﬁn ?%aztw é}%}g nﬁrﬁt&%ﬁ%&@nﬁ/ﬂéﬁ ﬁﬁ%%(ﬁﬂgﬂf()%%gﬁ (@b'e\:/ric)M K. M. et
al., B10/Ta@imoh@ydé%)d§ 692782 ture medi um and serum
Iﬁﬂ'ﬁ‘{%ﬁ&%n&/ﬁeﬂ 2 Hl{l‘flgv@ F@Red TR iPRHS %%'bﬁcﬂ@ﬁ?&sﬂﬁ&dr@ﬂ with the
e I nt roduced

Frnore, a cel d with an anti bod
desired amghpdpeene. and ther desired pnigbodpias abjaiged fram thsb %%X/ﬁ og?lus silkworm

(Macda, $9 17 0o @054 15t 9o R50MHC I GRoRAWRAAYbAR0 W R4, the desired
antibody gene is inserted into a plant expression vector (e.g., pPMONS530) 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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On the other hand, in vivo production systens include
those utilizing animals or plants. Production systens
usi ng ani mal s include thosgsthat utilize mamral s or

i nsects. Manmal s that can be used include goats,

pi gs, sheep, mce, bovines and such (Vicki d aser,

SPECTRUM Bi ot echnol ogy Applications, 1993). Further,
i nsects that can be used 20 include sil kworns. Wen

(Julian, KISINWIDPEANE Bur. TOmA¥RNDI1994 )t 00agro3gRy be used. An
: nti boddy gene is introduced into these .animals or

APEJugvG B nGRe LB ViR Y8 dTHe RHOTUTPR &Y ShaasAsgtescribed
above, DN2E cABbdIRS the@htiBb&TheavRRBaih NEThERY avEli gt chii@r(L chain) may be
) exanglef_the antlbogé nglls ﬁkgpared gf adfu ipn
inserted 151@“?@ HLci SKREFHPR deqt aglgﬁ. Optys QRS EOTYE gmgsé‘.ﬁ%vectors.
Aliernati 8419, QBd P@Iﬁ% Iﬁégob@ hi@_ert?l«ﬁ@’fb_ elaiingl%\ &kprk@sfi@zaﬁt&ﬂtcﬁrifommﬁ)rhﬁng a host
uni.qu [ ced i .m | r n
@e%Inwsﬁwgvﬁé%ﬁﬁi3ﬂﬁm§%05ﬁthﬁﬁVna%hégﬁﬁ%évsg fusi on gene
Tise énﬂﬂge@ibﬁdsddﬁh @h@?]@ﬁi@l} ireahtigtomagbe ?@d@(ﬁiﬂgﬁ&pﬁs&a modified
poducs GESSTEE 1S, S T 950 TSP 251 5401 B0 rampe
antibody fragmege ctudartiabaF(dbORnF, madsinkk dpat Fit (safvyriecdickattic Fvs of the
' the enbrvo,. or produced f.rom progeni es of the aninmal
Hand L%qsﬁﬁnérolélﬁ%eg Vf%%rpg?%ﬂwaq%i "k that contains the
Siesificely, alnd arbibdyty firagnhenis drd produdcddeyttreating empctitgpdatwith an
_ ornones may. by appropri.atel. se tyan [
enzyme. {8 CORMIEE P p¥in (PRLC S ARl R0 O hADTHEfrs arc
constructd® int6@iRedDit}a expressionFuectons rnd expresvheé m an spriusitahass cell (see,
d,. it iS. | C id,h v ir. i L Wit
e.g, Co, Wg et dls 1. [gjrlg.ﬁ{o?b@ gg@‘éﬁb 2%%9 R Beﬁ@r w%?ﬁ%ﬁglt%%&dg}l., Methods

estie eng,” and the desired anti
in Enzymo®gylii 28N 4 a8 f416rd 26h € 1upokithuf) A & Skerre s Meitadair Fnzymology

(1989) g RIS Tapfl T MAMRU el Aoy 9o AT, 352 o0 Reposcau, .
et al., Metfwnle iri Eniymusogiot 98A) £21a 655 666: BithrRogs iconl. vEBISCH (1991) 9,

s 1any(€e.g., pMONS30) and the vector is 35 introduced into
132-137) . . , .
bacteria such as Agrobacterium tunmefaciens. This .
Aomeafardan e iobtaipssldbyt linking GetH-thbadcseoa. agd thafebripaheggion of an
tibody. ! 4R #Try 1A -E}@d’jlgvtﬂ@ iof @Rk RA: 3P4ih RORYidf RIEIRG via a linker,
ARHDoTy:) eaves C_)%] t%lﬂg to acc%lo 15 (Julian, K Clil Ma et a‘ilé? Her
preferablyryia 2 pgptidevimkes (Hugtongla $. ez, Pror. NaflyAcad. Sci. USiydH88) 85,

5879-588BY. Ot g o8 hs AT HADAINAIT NeHalhs\ih bih QcI8F mb bY i¥@ved from any of the
. .. production systens as_descrjbed abqve,’ DNAs encg?dl ng
antibodies frscrabnd aos neeridedimkeis ToHiRdRg e \argiansgprluds snexppple, an
arbitrary §iak BlaiiB¥ptR doRSi8HAESS 1 M0 SLRIAb ALR 18X BMLSSI ON
vectors and a_host js then co-transforned wth te&g ) .
@% rﬂf chaim or its

ArpretBregcodna PN gan pe ebigined By usggadhs, @ Anencodiag
V region drdttRe BINA BiHoBirRE eSS orMBOY edpid6! the afvséBElHonad gntibodies as
templates%iaé%fi%éﬂé &;ﬁs t;%)%%gr;gg‘%l}ec%tde?@g ld!as(}:r%téll agrgpq) Bifsequence in the
template sjféﬁﬁéﬂlcé ﬁ?ihlg 9r1ﬁ{e@(§j@1fﬁf d%ﬂhé&ﬁéd te@ﬂﬂurﬁ?)% ﬂi&qgo]?tﬁkﬁﬂ, ka_lad ¥hen further
... fragne i fied. products..thereqf so | an :
amplifying HisyA Tl e N ACKEY VIS PR likeg pagioRrericRYiER NG and primer
pairs that E@lﬁ bﬁhgﬁﬁé @ftFaﬂhhkbﬂd)ﬂ;é H?Ql@('ﬁ:fﬁrﬁlﬂ, dfimliryd(ﬁ Fﬁb, FF( ab;c ) 2,
v, and single chain Fv n_wWhi.c. e Fvs o
Fobe TG et SaPOdRaTNy Hes o5 P el tpr S vector
comprising thKBNA and adhost Spedofmabditly thet \haegﬁ (3:11]) b@dl%/taﬁ]edgmmmg to
. are oduc treati an.anti bo W t n _enz
conventioffindlh o B a bl 1% 1. R o2 ol IR clidih ) B TEnal
methods ugeelse Bosc.odi ng t hese fragnments are construct ed,
4 ntroduced into expressi '
SRR P b SERDSAT R pd B bl B pA e ARG B
obtaining and expdessingmiiio penef 1 9Bkyeid, 52nti BEH8 -cA&BpasBotthese anfibodg
Horwtz, A H, Methods 15 in Enzynol ogy (1989) 178,
476-496; Plueckthun, A & Skerra, A., Mthods in

Enzynol ogy (1989) 178, 497-515; Lanoyi, E., Methods
in Enzynol ogy (1989) 121, 652-663; Rousseaux, J.
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etal., Methods in Enzynol ogy (1989) 121, 663-666;
Bird, R E etal., TIBTECH (1991) 9, 132-137). An
scFv can be obtai ned by Iiyying the Hchain V region
and the L-chain V region of an 20 antibody. In the
scFv, the Hchain V region and the L-chain V region
are linked via a linker, preferably via a peptide
linker (Huston, J. S. et al., Proc. Natl. Acad. Sci.
ﬁaqﬂ@ﬁySA (1988) 85, 5879-5883). The V regions of the H and

chaipn n.sckFv ma e rived froma of , the ,
Sae W@%@géﬁlaﬁ@aﬁ 33@“ EpYFYs PRI figh 8 Polyethylene
glycol (PEG’) khigalkb Be i{selfdeg |Hr§1b&ﬁnl ‘aatibets?” eh&impb)smh@ﬁ nmﬁi;_ﬁed antibodies.
single chain onsi

These mafifetaiobaes £ br/adeimsRy EhareahORRPRRBRK itk bSdies

Suchmetﬂb&@érsaﬂeﬁwddsﬁﬂbﬁgleﬁhﬁﬂﬂw encodlhng thﬁ H cha| norits

regi on. an enco the L .chai

o0 PSR SRt Sar B0 e e Frohsfie fasde or

outside oPfER oam@l“ byt Ingt, tane phiifedrtidneogehéiat é‘rheos;bémmlwd/ or purification
0 acid, se uence |n t

ot sESHC LRI S SSFHRIF G SR B SO s

Columnsad te tubeelfof thetaﬁént}aambmﬁty)gmghy helalepfor f:xmjpl@l\mo‘pm)[& colymn and
tide Kk o] [ r

protein Gt CCREDyohikihe RRAH AT RIGFRE AL P PRR RIIED.

POROS, prhammﬁﬁ andctuahn. In addition Bl zﬁ:@rvmmtbqr varbadsaned for the isolation

and/or purﬁg%%oengfgcr?'g?fgon %“’te?ﬁgsm%ilﬁgu&gt Qﬁdﬂﬁst tr anéf nga&\% th

lﬁhexmaphpﬁw@anb@beﬁwmémmﬁheaﬁ@@ﬂﬂmwgﬁm©ﬂﬁﬁﬁveﬁﬂﬂ@hGKMﬂ

it QAR Pk o0 B0 RE ARy

chromatogfashm fumrs ylteafilaiowe saltingout, diyssoand suchg n@ht@l%%i‘a@ées
e 5 4G LSRRG b AL B Faps sy el o

and such.anthdse ¢yromgodraptyersande applied fo hngh perfasaiapeedigud chromatography
(HPLC). 20 emelgafa&@ﬁgg ;pﬁ&%mﬁﬁ iR n¢ad.i ous ol ecul es,

suc ene glycol "(PEG, ma also b
@mnhﬁatwnaﬁy %@ﬁg}vod@ﬁg@%ﬁm gb ‘P‘%ﬁ—‘e@@ " Sb “bsorbance
measurengé?) ' AC8r fuT:BeS %p@&ﬁbz{llyeﬂle%%érﬁ%'e @§d&@fﬁuﬂ&l &b&@'rétﬁﬁtely
em ¢ally modifying the obtained antih

dituting EGRiRofE SHEHAN R 1 Yoamgaserghy Reanse %t%gb g, and calculating
the conceﬂﬁ@tnﬁf‘(tl' Baghes| piPEuc e hIRRhHEXRT ﬁﬁ@rﬁ@bu@@Eﬂm ehcCaBaddeement

I solated fromthe |nS|de or ouf si de e
can be pepfpgRedasshollowpd prrciiicady 109 PH&%@@ ﬁymﬁﬁsgi <Lsf6~ﬁ§td1118‘ﬁ’rd tol
ng/ml witkA! 8 bREbohats duEeNef 9 Bha aa.aéd &Qﬁ%ﬁﬁreﬂ?ﬁfe f\uincy led incubated

N N T K

antibody smlhe ?Pés@ﬁﬁﬁ@éiﬂmké%@ |ai|d dﬁprofoﬂiteg{)@m%desamplﬁcem;?ﬁihgdﬁé amibody,
In C um, rriers S or e
and humaa s@é%éﬁ’x%ig A Aden s a&@,ng% rm@eaﬁﬂaaie, PR B BT B3R

tmnpmﬁuﬁepharoseF F. and such. In addition to the above,

ki rastine: S0 e SESMr A AR AR aRGe Hpeieq gpippgan 166

(BIO SOIUiRCED isddided andingayatedor one hour atE(mim eaemmmhtexe t ldter another wash,

a odl M\
substrae (e G ORI B8 By SAPRRF Eat o Jabinga g sine
MICROPRATEGRRDRIRMgodblr 58t Bgr- E.pdh) tesalekicibs catdenmation of the antibody
Fint 5chronmat ography, filters, ultrafiltration,
OL I al ting-out, dialysis, and such. Chronato%@aphles
t

Iercifa:ﬂﬁts dsed irethampésent inventnchia Adstapbrsdhaithoys thelpplivity to bind

to an IL- 6?&%%%) \%1?)2 0 g%@%{sﬁ’ﬁm %gﬁJloJ {:eh ta%ﬁ; JS/O Thﬁﬂg H46N 6 variants

ies can
compete Vit iIo+6rto bnnietolILeﬁuedepzmsohtatf@@ tcaﬁh}sn(lm@ylologlcal activity, hence
Al ternatively, reverse phase HPLC nmay be used.
Concentration of the antibodi es as obtai ned above can
be determ ned by absorbance
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20 nmeasurenent, ELISA, or such. Specifically, the
absorbance is determ ned by appropriately diluting
the anti body solution with7PBS(-), neasuring the
absorbance at 280 nm and cal culating the
concentration (1.35 OD =1 ng/m ). Alternatively,
when using ELI SA, the neasurenent can be perforned as
follows. Specifically, 100 pi of goat anti-human |IgG
blocking I Tedititddigdh] transduptigdi.nl with 0.1 M bi car bonat e

U] & B9 Sl S AU b A Bb sPhAL e W on o

~amino ac1amets|1dmdm thahtodmo hﬂ:d)séqungc;e dafp-4.1 ITll@fOTmm a6 pradasdhg/base of

the IL-6 VgB %%?qogrt%]:ltggglyd Wivel B8 R E)‘p%&% Huﬁl\éﬁrfi'@@lﬁ&f ccﬁﬁldemw its

tedsa nprising the anti body,
anﬁgemm@mhdrmmmn | gG (CAPPEL) are added as a standard, and

Rl 05 B2l PR GRRLS e Welconiay
structure qihbsﬁhétaasm :kca'ﬂ; stqueneaesingkrrym mglecwar mefdinsmpgEsi(&8

WHATIFY e%% ﬁﬁﬂt%ﬂf&bé}%%ésgg SUK B@% abd RROE LORRE, Hiluence of

anot’her was at e so ‘ution i s adde

the subsuﬂutﬂdlmne dcid aeriduel® oatiberbalvdaolseulaosAish Jetermaniag ﬁg&pproprlate
amino acid lc‘%sﬂg.‘ o Wcﬁ% M P& ordra®(RBinethbad éretc@med out using

e concdentration of the antihody, o
the humaxi -6 gemst-oncoding nucicotie GLUgBq kI SmOGECIo TR b Breiog so et

Ratiahaneodifee@ktit ¥biathellO If needed,
ammo am%p%g%%%&%@%%ﬁﬂ%}%@g%g%oﬁ add whi cl’?k%‘%r Eolt tr ar?s neeeE

this gene isingripd 61to g BRPTOBEAE @Kpryssmfhséqctqrsandtth% vgrignf can 5‘{: gbtained
by applyifXfRafRetibdiibnkl n@tﬁ&is gk ph & siok; frofi@t@p! aldspurtfiatidmdd

to transmt |L-6 biological activity, hence 17
recombinzsit Bibadeest - 6- rredl ated signal transducti on.

sEB@iﬁl: bxfnpias bRt $1.47 GrRhadke edclbyed inBraidubofigr ol., J. Biol. Chem.

(1994 265 A oo o S TP, S @G0B o wo

96/178690“ gin of IL-6 used as the base of the I L-6 variants

AR PUSINST abll-fig PEBLRT SR PERES RRAOR G (g} i thEpresent
invention 8R&Gbbtheckk khat have the aaﬁ‘hdy ®Uisd td Nt moeptsrsmdﬂbrﬁmejspbywely
and whictE it b AP RGNS Wol Setiear S e g ot Shine an
IL-6 recelit@f @ IL«6/\VtH>@T1LF6 pMﬁiraeEeei:;taiesoZ:ha IIL;6 Tdvbptor %uaplme@gdeé Jgofically
nbiis 104 6261 Gng oS PESs 3SRy e bRALAIRT GOl 818 s o
n‘ansmztteﬂpérﬁlcthéﬁforé\iﬂ—eﬁmd@a&dmgtmlahganmectapm blockest e 10 am no

resi due
B piraf Aefids, bENDE of MO LS ng&{@%‘gﬁ DFEHTRA or al of the

amino acid eagreatcaithagaorcoitbe [H® (a'elbrtfemaﬁa@l@mp angl S@ﬂ’éen% that is

ot L BHEE T LR SRANL NI ARIESRl compi 10100,

preferablygine 505 molpt piefieably 120 to é@ dedno adiflsesigs i s ins er t ed

’I\ll,'l |lB 6?&1 l’i:)r gﬁ&éosgjit;ﬁL %1%5%@& %ﬂfﬁﬂ%@é@d@s @R fe bﬁﬁlul:éd &cording to
generally bfiore mdtadarfed expaplodsneior croipreEns teshniqBeofuRePlignsynthesis
method, bggg%cﬁg{ r%gf he ¥ %?tg Sf){bf ip r@&oﬂf% RaRbiARhidBodiERq uence that is

the L6var|ants are di Ptie '
involved innth@Bbialimgted ik -ceanddiL-6 repepRF.cind USRE PTG W e amino acid

et a/., EMBO J. (1994) 13 1357- 1367
‘Sequen"esﬁhgg? ?2‘%/ glancl WO 96/ 17869. Parti al @ilde

Wheneprapatingantl o6 ppépt pensige oF L-0-Tecspis Sptt BRI é’ a genetic
engineenﬂésxﬁgﬂlbﬂ‘, 4 PRAPLBAERE 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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20 invention are substances that have the activity to
bind to IL-6 receptors and |IL-6, respectively, and
whi ch do not transmt |IL- 61%|olog|cal activity.
Narmely, by binding to and capturing an |IL-6 receptor
or IL-6, the IL-6 partial peptide or the IL-6
receptor parti al peptlde speC|f|caIIy inhibits IL-6
om binding to. the |L- aresult, the
eXpIeSSI% 817061&?1851 FEEFYing r?‘ff) %?181 ﬁgltest ransnitted, and

Th @fcﬁiﬁlgef & 15};_11__6 partkd bejtRld o8 IIg-ﬁ&leceﬁatcﬁ patist pémilciby peptide synthesis
cke e tia ti
methods bg ERTGINAREY PERT B e RS et g%ﬂg&% Ul g ythests

methods bhHqatfiphaseaghiicsie fm:ﬂwdeérmfy beheed.egi gn of the IL-6 or
tor m no_ acil e e t Vv
il e, S SR rer e Ry it KR B bl
“Continuatioabf Pewboymidrs ©f Pharhmac8icalpr Bleth kPleptu%)Symhfﬁﬁ; (imdmpenese) (ed.
r.efer 0.an no, ac L.d Th
Haruaki Qima, 6@9 b 1{(9(&1 2 ngotcing; 6 ‘Ar‘sg ;A éog%dr opr sd € é" t aelsm n":f‘et%u!)‘d Qor example,
the followmg nipghqat @uil]:ceeadnpiom!r theragpino a0 cglectex)adhlng t«ﬁmﬁternunus of the

pepice 5 05 RIBII S BRREE RALIEET PR CEI 03y

elonganngfthct peptide sﬁa@by ﬂte@natelaeme@hn@ﬁh) rhh.e Jaacrtwnse“q:gedﬂpemg lamino acids
whose a—aﬁléﬁdqér%l% e&d‘ lﬂ' | on . \Agtﬂin%j %Jfolupsﬁargggot!:étec@w{tg %ﬁﬁ%ﬁﬁat&:
protecting grpwps oBe aifa ume usp €doN-dminagyfigertionpand (@) thsagactign ghremoving

protectm% ?‘ro%p? ﬁro i s artidrelifis %%gﬁ@ Em%écﬁcﬂ)r Jﬁ%ﬁﬂ&é derpe solid
gene |c 3 ering net
phase pepirdeainihgsis h:ebr@l@y chesifiehintaibe Bocimpaked &l the tF gogapethod based on

‘menweéﬁﬁ%@éﬁi OXEQ&QF and then the peptide can be

al ned plying the aforenentioned nethods, for
ABerethp p@é@n ﬁé mtptie@tda eYnikesizan @s prvier Japrgieptiaagrwstion spd reaction

to cleave @ﬂat I!sé%%é §iand FPorR rtﬁ’éjﬁﬁ) BoRBre! d-an@ecf@ftt | Bbr 1R Efehéja%e %ac’aon of the
receptar partial peptide by peptlde synt hes

peptide sﬁ@tdh angenefahélyegrafﬂéluovdﬁ seHifepimebansymtiapisiagid 1s used for the

Boc metH(Fﬁt ﬁiﬂdﬁFA foR ihEXABP hRthodO! 'A@c@ﬂaﬁ%ﬁo WBHEFethodBloh Sgltnple, the
qui d phase synthesi s qit may. be use

above- m@@ﬁ@%ﬁ Protes qdyepﬂﬁ%reéwﬁ Freyre meyirsendliorige H%gef the presence of

anisole. fﬂ{elnoﬁMe @@pﬁcﬂﬁs pEdoRerd desemnbtiad tlhd\'};ro’[eaihﬁg gﬂguptbhcgﬂleﬁﬁno the
epti| de

opnment har eutical s 4
peptide ﬁg%@e'iﬁ E4PROTY | 'y FApEEOne (@JGCQX&FWU%% j G4l regide can be
obtained. Hl (Dl@ kRWihcphah® N the Bio@mstolddiop bﬁ@ﬁplsytﬂé Hé;&b&ciﬁ@i faaction and

xaml e, 0 nmet hod c 0
the reactiphle JFARMSAEEICE SR EORA HEPREE CHG BEPESTTHTIUG (5 fesmlar
method apégtiieal dvbe synthesized is bound to a support that
s i,nsoluble in anj c sol t he eIo
SRR a4 b padrtEl aRyprmaled PR S
Elution n:[a?@@bbﬁﬂmﬁﬁdgﬁ%ﬂ ﬁﬂﬁnﬁg o@?ﬁmﬁn:aﬁslm@a WQ&&@cﬁeﬁmlB Solvent system,
... qgrou ranch chain.fun s ar.e
which is S e S0 P LRRGD BB T HiRlio QRS i 10 the pegks of the
obtained dermﬁailogra@hE ﬁroﬁ]‘d—dre c(liﬂemdd ad feetd- dmed anihug Zurified peptide
rea nmoyvi n B%%ge tgn [ QU aﬁa&pn1the

fractions e é(?ﬁnﬁl 1e%§g gbo ccipar, 1 Jtan: gun ass cot acandil%ms amino acid
comp031ﬁpﬁpna1§iﬁs afifigo acxldlsdqlprlnaswqbﬁm |0d91c$1ynt hesis is broadly

<BES ke’ PhA-FanB pedlFer 98 ARG G TRRATRAGES are
disclosed if {RA Hidi@- [#8608] 1P- 6fH¢1 r?ta%@gi’, JlPsAﬁmBﬁééﬁ)%e dnd¥nited States
Patent Pul (%Mgﬂ}& g{ :@%b??n reaction and reaction to cl eave

rand fromthe support are carried out.
TFEJ@rantlh@h@ﬂ wad agtherneesent pFcmiontThay Pepbd ehujegatedrratibedies which

e o NSO o USROS L . LD PROSTRARIS s, o

the Fnoc nethod. According to the Boc nethod, for
exanpl e, the 20 above-nenti oned protected peptide
resin is treated in hydrogen fluoride under the
presence of
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ani sol e Then, the peptide is recovered by renoving
the protecting group and cl eaving the peptide from
the support. By freeze-dryjgng the recovered peptide,
a crude peptide can be obtained. On the other hand,
in the Fnoc nmethod, for exanple, the deprotection
reaction and the reaction to cleave the peptide
strand fromthe support can be perfornmed in TFA by a

toxins. sig{H &_c@lguagz&dn%ﬁb@@iemmmm@mammcauy modifyiingthe obtained
.. .. 0obtaine rude.pept i an _be I /
anubodleﬁ,url}/lpav@ S @%&ﬁ%@qﬁﬁaﬁs afg adxf’efea%ﬁes%%)?ﬂ%égﬂ% écfr? %rrt'rre e
“antibodié@fiﬂﬁhfﬁ%kdﬁl&lmv@:ﬁﬁmﬁi érnconpaststherg canjvgtied anttledbeyi tril e
ol vent system i ch.i.s_gener i :

Thrraeerisden Bk e s°“8%r%lr“léé%%"‘ﬁs?ﬁ%‘%Pé&tgﬁg%ﬁl"emcm
remodelilﬁlbﬁiﬁll@ n®fo gbﬁelé Oifasdtioa dn therpeenoigrepioncap bo Bisdddonmyocardial
. . collected and freeze-dried. Thus, purified peptide 30
infarction FeAINFY s are identified by mol ecul ar weight analysis

NéreinrEsatnp ectdcantia nafydios” mernwippsHng ohpresernting fymptoms of

anal.ysis, am ng. aci. . i . .
myocardi@RFH . aflgh el Pl B RS BIRE Fov ol rEia which ocour
as complice?@mgodgnm?grﬁwdlinf_pwp’bhdes are disclosed in JP-A Hei

- _ _ Z . . _

‘?)?ff‘?@%f‘%gg 5¥%Bé%dfdgr#y%ﬁ?a&%%#ﬁ°ﬁ@ lhdﬁgd 5 100%6ﬁ%yme’
ventricul@FiHrdlating,j dod atiresvengidlar blackb hee &dire. PARIEAT TBsClfpRppture, heart
rupture, V\a?lgﬁj% he aﬁ&f}gﬂﬁl ?\Rfﬁl%h fohed Elfﬁ'ﬁe‘@%id% L aDPHRAIt bPinfarction in the

_ I"ous nolecules, such as polyethylene glycol PEE%

anterior deagtindmgthirarghoditis laﬁ@@sqna@hweri% ApbROSiry OSEFAl Infarcfiof syndrome.
113 H i i' - LRl , i 1

e s AL OLLOP g2, DELGILAOIGR B RURT ok oo

the symptoogh depemigedaabpydodi es are al ready established in the

@%é%v%%gkg gélt%ﬁé 'g%otg%rﬁ ?’%u;%%esgi!ﬂ% Ifﬁ ﬁégﬁéulér&\éﬁ@ﬁélﬁfg after myocardial

e
infarction”maeans IFGPITY T i Fﬁ?‘lfemgﬂa nmo%%é'iai ﬁﬂéegé@hg’s(ﬁ%lg‘ggg& 3r 18'hole lef
Ventricle)sﬁigtp(gc%gﬁitfi‘ Qob?éﬁsaﬁé%ff fHeQUh@lonal ingyaeehi chalifercted area.

oshrfio} hYRpEERI T QP PACE G ERSE FURY S s S

displacedlevfetl\?/ g%i'tbﬁ%ags 0N Rh ak chiligah EbeRRS afRRNDf Shtpprcass ang/cor
|

R U o T TN E L
o U o O ot
Fbrous s et LY REITHG! U RPN & PERP ey < & st fibluded in the
meaning of “suppressing left ventricular remodeling after myocardial infarction” described
above. |

Whether symptoms of myocardial infarction and left ventricular remodeling after
myocardial infarction are suppressed or not can be determined using the activity of
myeloperoxidase (MPO) in infarcted and non-infarcted areas of cardiac muscle as an indicator.
MPO is an enzyme present in the intracellular granules of neutrophils and its activity is known to
be significantly elevated due to coronary artery diseases. MPO activity is increased as infarcted
areas spread and aggravate (necrosis and such). That is, when MPO activity is suppressed by
administering an agent of the present invention, symptoms of myocardial infarction and left
ventricular remodeling afier myocardial infarction can be considered to be suppressed. MPO
activity can be determined by known methods, which include, for example, measurement
methods described in the Examples.

Alternatively, whether symptoms of myocardial infarction and left ventricular
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ventricular fibrillation, and atrioventricul ar

bl ock), heart failure, papillary nuscle rupture,

heart rupture, ventricul arp@aneurysm (which is formed

in the cardiac apex as a result of infarction in the

anterior descending branch of the left coronary

art ery), and post-nyocardial infarction syndrome. The

"agents for treating nyocardial infarction" of the

remodelifd 888 Hydcaed infartioa Ia:réswppfeem camdt gmealenite defertriged using the

coresi AR (oG LR SHRY VSRS DU 08 B e

of cardia@H@EAE 64 @i indithasict MUP-1 Iiﬁizﬁdiiﬁanﬁ]kprm’ thatghagcamse heart failure by

.. preventin ar di al ( [
R
cytokined. hev€pacik Ikﬁ@ﬁh t@ m:’lﬁflatermﬂﬁmmfatlblh end inflagecthe dibarséseof cardiac muscle

s e PR DAY OFS5, R 30 BB e

increase fnls lercpwsldn (S@VIECSIJC rSmxﬁcaﬂjf,a@m the Mé}Psl asprassiesiglsuppessed,
necr S .and/ or

sympt0m|si gpxgagarall ectllgn f’t adh eeg{ #Eﬁ% ?ﬁét:rjhnzy(?dagilélriﬁfarcﬁon

can be considpiod $s bosuparsat. ev"lﬁntelxpwsmﬁn oHMEH- h@@hbﬁme@?urqd@’ known

methods chfn?e%lg&lfnd dh&dh %&ptrgssﬁ:?l {Vﬂ&ﬁ%élh@ee kSt ex@i le Wgsféﬁrc'bl@&ng and

3Gs” Firssiie : nﬁrovene
ELISA. condition of the infarct ed area, is also |ncI uded in

he ‘ fulyy 2
TR DAafap AR BAE Lol ol B i
also mea® Siafpovreng Weatohditionyofpnfaretedofreanypedloardabevisf ar cti on
ﬁﬂ&eﬁ%& é’tﬁ)ﬁé’skﬁﬂloﬂhe" H@)@c‘fxbé B AEdaflialTHRRAIA Al Teft ventricular

arc Fe suppres not " can be determ ned

remodelings ifitey nyresaréal .maﬁam}nonfcawlép bp drisxningd by papeyringthe feft ventricular
end- dlastbﬁé gn%ﬁ&' oj%@ﬂoﬂ BhA it kcRb 8RS 0 SfapBa I 'qﬁﬁltﬂ&%ﬁ%'e@aluatwn of

an 1 n O 1s an enzyne present

the degreﬁ m“ reeedrilial Gbrogisand teashypertrray 106 ﬁm%nma’qu 11’§ hPStOlOglcal
exammatﬁﬁlt dpebdd¥ad t%s@%o“@utzl?négsﬁﬁn@tg Barf heCamidviid akiay &hesn eiéthods.

to coronary artery di seases. ctivi
Such methady ingldel fasexammie-cethods deaaribed r“égt? éoiﬁ’é“é?fgr avat e

IREHRER uﬁ@ﬂtzéﬂk‘ 3R actibglof 15-6 1mgﬂoﬂyl?@xlﬂﬁismg the thasduction of
suppressed b

5 f
1.6 senebieon e pcomero Ay bl ST P ARl pureso
IL- 6-depéi§@htrhlﬁﬂﬂn% Sieradelli ulnss @sbas aﬁw@mﬁdﬂzw hunfdhalesibero T lymphoma

e e 00T o e o A ESER G PR W e

IL-6- dep&'iﬂ%fﬁpieﬁs iIRaSUIRINR fic ﬁ&ésdﬁﬁé bpaisIlde sdiibined Aitetratvely, IL-6

eepor SRR ARl S 5P G i e

to the cull@BAAE kitbe ﬁmbeanmme@ & Hiabbledl fif -drtothédm ﬁleéLsimpﬂE@rscecqbressmg

et o BheB 8 QT R AP O RUASD o

not contairntha THQ-téEiﬂhlaﬂdr RGnclidddan chemhsay sasem described above.  The activity of
the TL-6 inhibitor to inhibit IL-6 can be evaluated by comparing the results of both groups.

As shown below in the Examples, administration of an anti-IL-6 receptor antibody was
found to suppress the symptoms of myocardial infarction and left ventricular remodeling after
myocardial infarction. This finding suggests that IL-6 inhibitors such as anti-IL-6 receptor
antibodies are useful as agents for treating myocardial infarction and agents for suppressing left
ventricular remodeling after myocardial infarction.

Subjects to be administered with the agents of the present invention for treating

myocardial infarction and agents of the present invention for suppressing left ventricular
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of cardiac nuscle as an indicator. MCP-1 is a

chenoki ne that may cause heart failure by recruiting
macr ophages to cardi ac nus¢l e and enhanci ng the
expression of inflammatory 5 cytokines. MCP-1 is

known to activate inflammtion and induce the

fibrosis of cardiac nuscle and perivascul ar tissues.
Spread and/ or aggravation (necrosis and such) of

remodeling Aftar myamhma:emfarmeas enanivealex pl ks gimmads arp/peiarably humans.

ng g%flffné%% }Sgeﬁ%tn& ent1 I}/&F‘%%agrﬁg B{ﬁlgﬁ"d%g }ﬂgiﬁ“lc’%%n an dagents of the

present 1niree;ft1bn\f@muppxesﬂmg lﬁemm&luﬂmgemﬁd@mgmﬁ@tw@%adlal infarction can be

i e S PR s S A o
parenteral mEtridsisatfonr  Fensumipig iptrotesbys wigsties Sﬁfbrﬁs dyiiefiysion, |
mtramusc{]lnﬁrc ] g%%bn iRra e?fﬁ&@a?m ééﬁﬁk]gagc&bﬁgo{lé ﬁﬁ’eo%@ﬁ’ d&bpSftory, encma,

it ases uppres activit
oral enterit $ajs.@s shanigket dam texspleetsdi o ANGIPPMIDRALE" adml%létrmﬁnethod can be

selected d%%e%{n%vd'gnrg? h!&?en‘f’? gl Iuﬁcp tofB] aTHé 8t:ca4€80se PR Edrﬁﬁ‘ﬁ%@*auOﬂ is

er nor e, /g@ ssion of the Sy t ons, of
selected foopoibaratigalof 0¥l ae 0D org/ka bodeweighe ntAliﬁ'é%ﬁ elygthe dose may be

selected ﬁfaﬁ{[@lg %ﬂ#@g)f 5§ bO@W@h@ gréf&ﬁﬁlﬁfq}tdn?ﬂle(‘r&[geaiﬁcto 136 mg/patient.

erm by nmeasurin | eft "ventr | ar
A preferreé s rSTTOR oBE foflews: f@hﬂffﬁﬂaﬁ?su"@wn@y anti-IL-6

g aVvahuadd DIbedy & tin th
N g TR R

blood. ~ SpeattiralybgHed sy aibmellediasive R brekehpeitebly 1
20 mg/kg Eb%ﬂ&@%ﬂ Gt TRASHISIRA LS PRRvaRud ﬁﬁé&%ﬁ @udhsasnﬂlp infusion,

thods. Such net hqds i ncl ud for a
subcutanepiest iisgEOREERIChpRRECIR STHeEAl EraHS manth ot pxanpple np"éfﬁé’n‘%’eek’ oncea
week, onck @V&gtﬂz\i@ Rveckf @r datd MWeky il Wdek® | TH'U d@tﬁlﬂlﬁ’@aﬂdﬁl schedule may be

I nhi |t|ngthetransd Ctlon of 1L-6 n
adiusted by gseR] SRRSO LTy P § ek ©
once every Bv@Adaed I) e('é:lrle \ﬁéekh Lotonde pesrd éntr iaeks thﬂlpeh(mm)rmg the

~cell lines (56B45 and KP Wz?) g¥ n.Lennert T
condition pijsrsraspiapiation pdehapges inghe ploog Igb¥allident cel | 1ine
1MHe r&.@ﬁ'ﬁzmv@:ﬁﬁmt ’ﬂﬁ a%bhtt; iy rediting mymt:aidml ifarttien and agents for

suppressi_nghe Ve)@%p eg?ltn% v czrrqra{g%?a&u%llaginﬁr(ﬁ on IE%’r Erehis 5h%aceuﬂcally
acceptab]d &ee@t HuckXP &Séﬂvﬁl@ve@%ﬁ& smbllizsrsar @he tiphammeckutiaally acceptable

| apel | L-6 d
e o R ok 0 5 5B
or may not #tse }ﬁﬁ&lﬁtﬁ: theabdve- ddselﬁiaefdeifépt of supgyesEss fymgptomk pEmygeardial
infarction gnqa: E@é% %ﬁﬁﬁg éltg:igga OIE% a!l‘ uffatlc?gﬁ bi Mém&fv% Y the carriers

oes not cont ai
may be mdteridls tHando lnb’ohiaWeShe eifdan dé shpmeas.hlg samsmlsggfgnwdlal infarction
and left Velnﬁrlci b ed g%iﬁlvggaﬁcea 1 %og&éivag: ﬁl%{cﬁé e gtorlcrlblger %Ipn%licﬁ)tﬁ;eq{r synergistic
stabilizingr effeot When)ﬁsetion eomboapsen w3 I;I,h@miiﬂbj@r ow in the

Sgﬁf ﬁ%&‘é‘g‘ﬁﬁ‘%‘é@%éﬁ g gie;}gatg{laélggh&ﬁ gd;rl% og‘gcﬁcﬁfll@ Kvater,
physmlogwkﬂahneuswbﬂnzwmﬁwwntsah ¢raf prespavRtives dPigreeRngglating geents

f al infarction. This finding suggests
(EDTAan?S&?l)1 dgrﬁ EiciH;bltors such as antj-1L-6 receptor

Tafhe iphodieisventony defrgentgdncladnmaen-oarc deiagtihgnd typical examples

of such mﬂ&fé&gﬁﬁl fa@f e?ﬁsuﬁ:ﬂ%s ag@Me nfRbcapRk esebish theddlaurate,

|ng after nyocardi al |nfarct|ci
and sorbxtmnpwdmgawoghéemfﬁm astegStaTs MRS SIHECHR B10NeCarY It egl yoerin

monomyn@l’b%seﬁﬂt %&Yﬁ%bxﬁ&téa@ite BRI AN HOE @dﬁl@ edtbrsisiétpdsclebailyceryl
resent” invention_for sulg)(ﬁr essing
monostearaigt dec@ghqccﬁy&; QJ,s@,arate and decaglyceryl monolinoleate; polyoxyethylene sorbitan
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21 renodeling after nyocardial infarction are
mamal s. The. manmal s are preferably humans.
The agents of the present 32nvention for treating
myocardi al infarction and agents of the present
i nvention for suppressing left ventricular renodeling
after nyocardial infarction can be adm nistered as
pharmaceuticals, and may be adm nistered systemically
fatty acidastebsamah by poliyaxymttalemsr sopatas meanodiuraiel oy (3o P |eaa soThEzn
L oD @F1eHE kirbithd #dhOPbimitate,
monooleaﬁﬁtpgg' g%thﬂg?g%l(%‘ag%fmﬁb&%%tggbper| ? %nZae i nj ecti on%h e
polyoxyeshyhmi tsarbiton molﬁ}te,mdmﬂyosmﬁbﬂgm wrhitandpisiearates palyoxyethylene
nt.e Sarifel2at lene sorbit
sorbi sl M Py e S R EuR e R s fagyTene
tetraolcatdgméyiyatyysne gheepafitsracidesyge S‘éﬁhdls Pororperaylenglyceryl
> ¢ %ﬁéh% I&fet ol dRsarate;
monostea?%jltg ep% a%\ﬁgrl&% %yrgc? fzti %Eé%bs%l& &Jgﬁ’eﬁ%} A
polyoxyel—h}’ﬂ@ﬁ m&ml ok, such as ﬂ@g@iwlqs@ 3y %h@ep@aow%hﬁlwe
polyoxyp&ﬁ:ﬁ@e%e%ﬁk% eﬁn@rs]sngQ a@@lﬁr&@}e‘ﬂ%ﬂe Iﬁ[}%&%@%’}’éﬂé ggmlt, he

0 ng/ pati ent r ef err fé’ | i
polyoxyeawmnn .pgb«omr@pym@ ﬁmybetberagném ygwsthy e@P P@ geﬂswr@py ene cetyl.

ether; pol‘ggfﬂ:ﬂﬁﬁe& I?heéylreﬁﬁﬁp§&h a3 PblyBRgbyhylenekigiphn ether;

tive I S an anount Ssuc hat free, anti bo
polorsellpedseicd iUt SuE Ll S R iyt
hardenedlc Qstﬁxomfrgfolfjgbx?@ﬁgde%h %@%d‘ba@fo@bﬂ) Blosyethylene beeswax

derivativeF B ST ORI, BRSO DGO C Bt RO dep e ves such as

poiyoxye&ﬂzfléﬂémg{bhnlaﬁl&p&w}%ﬂg@aﬁ fhtfy &8 hdides and vodh, withhee HLB of 6 to
éveral tipnes nDntE@yugr exanpl e, twi ce a week,

18, mmh%ﬁﬁ@ﬁ%¥ﬂﬁ@ﬁ@neéﬁ%€0é9 Sw weeks, or once every four

E@t@ﬂgf%nts-ﬂk@ 1ﬁ’<£lﬂillé1mﬁblﬁxatdbt@fgeﬁfshaﬂhﬂypmmah@lﬁd:]ﬂsaﬁeﬁm}ude for
or exanp

l e, endi n i stratiaon
example.pifiseles S ipanbeliy) RBER O Dsola i PEsdlehastodiym
cetyisulfét%o&&@ﬂ%ury@ﬁﬂﬁte@ﬁﬁi yodilnn et yiuatis; pdyo@mdal@meiﬂwl fethgr sulfates

i L5 e T R RGPl Bl g gt

ethylene GH& xstm 49 Eedent sodive pbllyomyeth}ﬂaleeigwt sulfaty; aihyé aﬂqugccmate ester

f. t
s U350, Bl SR P50, B9RRL S0 SRR 31 A b
ester; natii@y délafgt:ﬁs,rfophmmﬂe,elamﬂﬁml dlyceacrdepntwbipslse ayhlm@ﬂglosphohplds

Y e S

cmbonamﬁmerlals that can be co-adm nistered with an

describ L

Bp o ST RRE OB 20 hensor B by T (XLorkliag dnd added o the

agents ofSamuesms inventiro c AP dierent Shat ea pefeoblangpd B the preparations of the
present 1%%?’%%%*@6 P{)Wﬂ&h% 138 %rf:vﬁén ﬁ&?%@iﬁ%‘s@&s 'sﬁlfk?&s%ﬂﬁﬂrbates 20, 40,

arriers material s
60, and 8Aot Pmawbathez@ﬁné 80 mpasﬁmmbmbs@rﬁf@@reéy nBP]Jﬁ%Yf‘élﬂylene

polyoxypl¥iRidtle %ﬁc gér, gﬁéb[ é»‘stﬁ Bk 8?1%&& iV ERRP a6 k@dh) rﬁ‘é@l@@'pteﬂfﬁ*red

but produce ap additiv Wh
Bhe syt gf detergest atiied vanigflepending Oney RS elgdqtereent used.  When

olysorbe&g I 1L,PR Qe tlivg affduhtis o béﬂéké? ik @ ra@é‘ﬁf 0.001 to 100 mg/ml,

r maceut 1 cal Y accept able materi ncl ude 0085 3 me/ml
preferabhe xaipragest (3o wirag/ ml JupIRRIT ST &1@4 e gangp 9£0.005 to 2 mg/m

131 ]bllehgrﬁ 'iﬁven 519 | RIfRR Siclubey If)}ﬁféphat@ lcRERE Yalfery &gtic acid, malic
ents, elati.ng agents (

DTA nd u%gé% and . id,
acid, tartdgsi , guccinic ac1d jagti¢ R jpycggsgwgn Phs eé:ﬂcg Sppric act
deoxychdlﬂ%lciﬂd §a1f&9ﬁc bRl ficHRliBILeam, $u1n§[ndad1& mndaith@mgmlcmmf and

suc

i ncl ude sorbjtan fa i d. este s such as
carbonic 301 byt o o VS DLds) B A BeePEaRcE S
sorbitan nonopalmtate; glycerin fatty acid esters
such as glycerin nonocapryl ate, glycerin 35
nononyri state and gl ycerin nonostearate; polyglycerin
fatty acid esters such as decagl yceryl nopnostearate,
decagl yceryl distearate, and decagl yceryl
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5tetraol eate; pol yoxyet hyl ene glycerin fatty acid
esters such as pol yoxyet hyl ene gl yceryl nobnostearate;
pol yet hyl ene glycol fatty2acid esters such as

pol yet hyl ene gl ycol distearate; polyoxyethylene alkyl
et hers such as pol yoxyet hyl ene | auryl ether;

pol yoxyet hyl ene pol yoxypropyl ene al kyl ethers such as
pol yoxyet hyl ene pol yoxypropyl ene glyco

Ipqdu;i pxgpatatiphemey pofyoxyged py |daa@lvwgalgq/¢ge@tsn@ pquogpg| butfers
known mQh %43 %?% ﬁ%fiz)?egaapﬁo}ﬂgxyﬁﬁ o e@% nc%ﬁ%ré(ﬁorﬁg 11%411%{31 in the range of

yoxye ers such
1 10 500 mm pmic;rebllsryh émerangmzﬂ qoﬂ@elrﬁ)me, H@Fe prs&r@léwefﬂlhvjm@f 10 to 20
M hardened castor oils such as pol yoxyet hyl ene castor
oi I and pol yoxyet hyl ene hardened castor oi
%@lgym?éﬂhw@net my@ﬁ@gemt alep eqmaprese offier Jow-molecular-weight
olypepn@ég:l 1%)@{1‘?% ﬂ%k B Seriff g&hﬂﬁta'nﬁ%nﬁtﬁ oBfin; amino acids; sugars
Xye ene sorbit beéswax xyethylenﬁ%
and carbOEadretes ﬁu@wlméstmvﬁ@rléwdﬁowwg@%q 28 cohplo pichsuch.
Eﬁ_%hﬁﬁ?)ﬁi}fﬁ% hyd1 6ok R dnYing Gbids AT é}féﬁlpﬂﬁ dresnBd) IWidd) histidine,

0 1518 such as on yl e e
-and omlﬂam and fAogganic salts o @@ﬁ%?‘@m%’l I(E’i? ?’@Y BH@OE@%&? iaﬁts and

phosphatéjs%it? rxﬂiﬁﬂ:tl F Fﬂatﬁ YR AACi@N aMIRS fRE afitdadidicdréldeed, fiefpH is
sul fates haV| ng.an al k%‘k Ei(\gr outg V\%{l& 10
adjusted t@@m@‘e@@i whehraﬁ%mg IDRFRPEEC DBUPIRECELy Fehptpblf Qullenng

substances, Cfgf MBIk ALY g hthiE @&1@3 Lﬁ grtiR Qi h?ﬂ:@blﬂmtli ad\}\% Iqihesphonc acid,

t hyl | h :
solfur 3 PG RIS ilscp Elisabrieah o MG B BB RhesPhate s

particularl{PhRAEANHNRRhuLfit Adekeghi %%HW frege- diield(iﬁodzﬁtSZ Phos@hate is
such as sodi um pol 1é élene | aur

particularly A BaaEcaA AN B85 oGy (PR i e uh as
malic aci® tiririb&c kR 9N adl B cinkueid, asd Setiricacidor g not contain

conespongglgtrﬂ%f%l%m n@}[ete W}%ﬁ% 92021}, g]%ﬁaqoeslgﬁ,toﬁ%?%}]% ion, %nnarate ion, and such).

Preferred SRMGOd 430 afpitihe, Al dbe, Sirtidigs asporinitioay eFirthermn, it is possible

.sucrqose f.at aci d esters. in.which t t
B Gl
(preferabl§&béingesilts); desedliabdnb akidy é‘omeaaamp@ coiHucined ek, ghdad, serine,

. to,th { f .t.h t
ovorion BRI BT Y P0Gt
phenylalaﬂﬁﬁS@fﬂsmemtyplbphm ian f{sl daiwvyd%wettthmﬁ@l@m bi t an
}La%}%ﬂg‘é'gd %giydr%{éggu&ls dﬁﬂ%! s%%hgﬁ&(%sanagﬁn gaccﬁ&1des include,

are partic
for exampfie, elertrarg gluclasﬂ Yoyt Hydtese xpobgy oxappeespylabiog, glOyQSQJ tsehalose,
drafﬁnSUCh as pol oxamer (Pluronic F68(r) and such), are
an %o preferred. 30The anmount of detergent added
Heaeme&lgdeqdemimlmglcmdeiﬁ@e example ohaBiob sgdiel, gsé Hosigen

eﬁé‘ﬁeg %é)e%s ?feséﬁ ]il?ﬂ g%g%ﬁ [% gcg&tjzﬂiuebl% dofiitions for injection,
the agentfmlef be midked wmtfheexaang@ nbwszelqml ﬁaéms@nﬁn@ﬁ igotonigalution

contamm%) gﬁ%&r ac9|0¥l%ér Ql.&ltﬁ@rf AUk (%Ch%@@OI‘BROlZDDEEMOSC D-mannité), and

resent i nventidn, buffers includes &s{ghate
sodium chiomdeat e Thehqusous a@uﬁ@r@ raey b usedip somgingtion Witk gpprepriate

solublhzn?tpé n s%‘d‘éﬁhé“ ol %thdn%?&ﬂc@s@ﬁ) SolyBRbRSIS | gﬁ%ﬂ@ylene gl coI PEG,

ucon| aci d, caprlc acid, 3 eoxycho

and Such)a@ﬂ Idm-@alcl C@iﬂfg@tﬁaﬁqo&’sofweeg AR 38 funaric aci d

91&9 Blay AR & SQ St reﬁfﬂﬁe@ afilpedts (éoﬂﬁ)ﬂ&eﬂ;uﬁ @fjusters,
§ ufféer, histi i ni dazol e buffer.
soothing qggnts sulfur-containing reducmg agents, ant1ox1 ants, a:n such

Herein, the smﬁu—contamg reducing agents inciude, for example, compounds

comprising sulfhydryl groups, such as N-acetylcysteine, N-acetylhomocysteine, thioctic acid,



10

15

20

25

30

35

Li quid preparations may be fornul ated by di ssol ving

the agents in aqueous buffers known in the field of
liquid preparations. The Bdffer concentration is in

general in the range of 1 to 500 niM preferably in

the range of 5 to 100 mM nore preferably in the
range of 10 to 20 nM The agents of t he
present invention may al so conprise ot

thiodiglydobyikinothevnitmaineyBiogycope (ispitiiah SE ol i el dhereot
sodium ﬁ@&mtﬁea@%{ﬂl&e g5d Blibdlicar@RthdidiRARRg| 1‘1@ 7l dafonadibine.

acl ds ugars arid carbohydrates su

Myoborsn deshantionideniaria thrgewat BNt gdgclu %3%&%&%%% gPghorbic acid,
d1buty1hy91%§a %(Hﬁ%}l Fﬁg&#g]rox@%%lea%ﬂﬁ,oﬁ}ﬁfﬂl udephasl Gcdire o-ascorbic acid

ar gi_ni ne hi st i di

ne,
and salis afeoh he%coréﬁdaql% B?JgaFﬁtf'e 0 LA PioA REER s R SR e solfite
sodium SL(Iﬁfefe{rI%Er@l? S oanite Qmﬂ&ih&ﬁtm@ﬁgﬂ:nﬂs&uﬁ]lﬂ asfisadiem
S

nanel y hos hate am ng ac n free .anmn
ctbylencdierits AR RS AL {hb SPHCHLPHOAGPEAE. Y SOQPRrer PR e

I¥ &y Hﬁ'ecb)fh@é%hﬁgn@pw @%Eﬁﬂﬁe@ﬁb’rﬁicﬁio@gﬂtﬂ:ﬁl (mjicrocapsules of
accept abl

ufferin

hycroymieHOR AR Gse 4200: PO RUREY PR Ty BB ahT oy & Wgpged a colloidal
drug dch&?}‘?%@k&{é ‘ﬁp@s”dnﬁbd aﬁjvblhﬁlﬂ meroaﬁie?esl m&eﬁemulamnduazmqmmcles

form c ac S ts ereo IS $e (3)
nano-capHespHBSPRANieef RepPEPE o ATy el Parlie Becgiid”, {58 Bd. 1980,
and the 1ik8)V €Buibtirkn@res hﬁa*ﬁ]h(ﬁisffbﬁlﬁéparﬁ{g e@,dnt}s o slsttised-Rhasphgents are also
o, st SR 3 e BT PR e 8 1081,
15: 167-27% mlgaf; CHemt Bcdhal P82, 401 88-185 tw ScPamtho §J(76;9di9;;European

ran e s AL S P SRR A 2 s e

'133,988)citrate ion, succinate ion, fumarate ion, and such).

referred.am ng i ds._ar

oo et FraRufti FRrRE ool HoPpAses fRcied from tse
describedtabouser @eitine] dependingondss tybop! é@@éﬁ@)foém brivarapetdiraikgdthercto.

ﬁ'ﬁ:d r?aﬁ%ﬁg L o%crleﬂt 30 eﬁ?ddtssfoﬁy&f ﬁé) fnfyggérﬁfa? fn%x@ﬁbﬂ/ in subjects

1) Reutral am no or exanp
and methd)dsdbemmpmsmg dﬂftvmﬁmc@hwmq)@eh@eﬁeﬁ ayorHEiad mfﬁx@tlon, both of
loped
which colfBiiclfi B L\ SRRl 1. BEaiBE S AATLAPANE Bive dovelope
myocardmlynfamtrw tryptophan, and its derivative, N-acetyl
ﬁt 8 h‘@nﬂ:pect refx s t&“ﬁf msSHAR6Sy piE FahdORNEiERL &Sbe
such as po |

ysacc ar and nonosaccharldes i.n¢cl ude
administefat wih anpgat ofithetnregent @W@M’eﬁ)r freaiing sawcardigld tmn or an agent

of the preééﬂl ?&’?v%o dorl oggé@remg Eﬁ%ﬂﬁ%ﬁ[&? ?&nodehﬁ@ éﬁ&%ﬁyoo&ﬁﬁ:ﬁldnfarcﬁon

sugar al cohols i nc al
The orgaristanpicide aaimls Gor ewmﬁ,tkmmana AmESHS §‘{‘1F‘Eﬂ? species, and wild animals)

butareno\{\ggﬂwh dgepiss of the present invention are prepared
ueoﬁs S

ol utions for injectjo ent s
THorbAdwpats ofithy OFSRRIFHISE arepmﬁé)ﬁfa&ca@ﬂ&i@ Eegg'?‘ﬁé?'m% sgclude
heart, cm&ﬁ@&rﬁﬁbl@ 20k Q8] GRNHG- ﬁifﬂﬂteﬁ'a@@@&ﬁm@bc&i’&h}?mfarcts
auxiliary agents (such as D-sorbit n&nnose
Hhereen radoE nistration”30cludes Qfal &) R?F‘?f%?l AdgRRISHAlinnS s
administr3@brabRBSs, T@f)éxﬁﬁlp%s Qdmimisteaivhiofatd! agernd. t [Suappradppéms mciude,
sol ubi I i zi'n %ﬁgts such as alcopy%s (et hanol agg
for examplg.grynule AOYAPE FFsC45i5p ‘éfh%l - § PR
Isay@diaml SimiARAlieNirehdiet efbgemgm( radimsmmn@f&@ecawas Such

ents her
injcctions g o PR AHEUAEBP B YT BP o R ey 0 D B ard
intraperit&Ral th ReoRJENMsawBild, fbis effamt af the mgthodslutihe grasgeringgntion can be
achieved gg |t11:|f Iugigg %%%?%%%ﬁ?&?l%;@&s%?dﬁ It[olr':tgq udélélPlsFeger:d to living bodies
exanpl e, conmpounds conprising sul fhydryl groups, such
as N-acetyl cystei ne, N-acetyl honbcysteine, thioctic
acid, 24
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t hi odi gl ycol, thioethanol am ne, thioglycerol,
thiosorbitol, thioglycolic acid and salts thereof,

sodi um t hi osul fate, gl utatds one, and thi oal kanoi c
acids having 1 to 7 carbon atons. Mor eover ,

the antioxidants in the present invention include,

for exanple, erythorbic acid, dibutylhydroxy tol uene,
butyl hydroxy anisole, a- tocopherol t ocophero

using germabérapeiechrigewsor BilermtivelyShadeens olahe Resensfnvention may be

admuustél‘ec?fo%gﬂyﬁfo g Qf@%dﬂﬁt@aﬁmerﬁ aﬁ&%aﬂnﬁleaﬁie%géﬁ@@iiﬁﬁ@,

rogen sulfite sodi um su |te tri any
administeyed bjatoeal ipreopyn deping Srgery.ariel OEPRERARTR 1Y targetsd geng delivery of

DNA encgﬁﬁlg qiﬁi‘égﬁﬁé oohe g?egé Ll AR L Q@@eﬂt FREMtN may be

|un1netaphosphate required,
admlmstetrbpbalage mt;h m@ve@@eeh’@agwmﬂwﬁ IﬁWﬁaquféda%é‘mOé% or example,

catheter §ﬁg %ﬂﬁﬁ 68 Qs PCORG TRy b 4P sy Cﬂﬁé}ﬂﬁpe&utaneous
5% %acr e aC|d or such) areg,
coronary @ﬁmvgmm &f@))dp@guta@qu\? elays & ﬁ%’%ﬁlfy 5"&55 atl

coronary 3t Agr éﬁm heRMuhgls@eh. nano-particl es,
. nano- capsu and such) (see "Rem to 'S
Piian Hhedaehpdst! B PIEREE MG HORHeEPB CGegRfs of P gpesent
inventior®A&ly bd&drhinksedred Eipdrher d@fa@maﬁ@hbﬂ%&mﬁa@ﬁmﬁﬁ ﬁp@fmbi@mon with at
agents_ as sustai ned-r Iease agent s | so b
least one JiﬁMP}ée eepani. ¢ HlteRetyelRdanpes BI??SE(DL%VSB?OH may be
adrmmst&&d A cmnblnaﬁ%h%ﬁﬂat lé&t Sﬁe ke indB@losupiressifi7 - 2 dne embodiment,
g{ Chem Tech. % %@8 %%g ¢ U.S. ga e tﬂ}
the agent5obiha piosopt IEYFFD&S’@&H BRI Siak pragpyally

administ&d 43h¢ saphainme. et al . BI opol yners 1983, 22: 547-556;
and EP 133, 988). Pharnaceutically acceptable carriers

used are appropriately selected fromthose described

Ahovier ot raerbtdratted apeitira gnoorpdrited hyrpin tof reftosmge

form but are not limted thereto. The present

invention relates to nmethods for treating nyocardi a
[Exam@kmpfarction In subjects 20 and nethods for suppressing

]{J%fptgxp\é A ecpg%s[aeht %’f%g@gq% | nlg’oeasf %gléig%&eggﬁﬁeﬁl“n%h reference to the
Exmnph@dnlmHSmﬂmmhgceﬂmﬂmdﬁsbmnghnmwdﬂﬁmﬁeubjects who have

developed nmyocardi al infarction. Herein, the

"subject” refers to organi snms and body parts of the
[Exampleo} jgaapaatiort of deosgtmedd pémydeatilichingcegent of the
i, Y [ [

QS5 DI B P B KGRI ol a0k G
artificial &s}mmtersmdmg;xeisthémzedémmh%m@rofﬁ)e‘ir@d]e@%ﬁ@fhff@-@r The left chest was
opened glal eéjaltlgh of ﬁfeﬂgﬁ tahﬁﬂar J&@eﬂ%dréﬁ%y Ule cRLk gﬁ% Slosed.

nmesti c ani na I es,
The mlcevwd:rd gampn@ g9 MoR16- éf@nmsterﬁairgmm@ém@rhgrwn) @ad untreated group

- Al BSIP #HS fedBlintraperitoneal
(control ar) gﬂa}\ﬁ@f ?a‘&m%l {)utf’g refer%lk% [ nclulljd(:ep heart,
ahnunﬁm%WMOﬁhﬁﬁﬁSbMeukﬁndfﬁﬂiag@@éﬂ and non-infarcted areas

in myocardial infarcts 30Herein, "adm nistration”

i ncl udes oral and parenteral adm' nistrations. Oral
[Example 2] Measurement of MPO activity

Hearts were extracted from mice two days after myocardial infarcts were created (or
coronary ligation. The hearts were divided into infarcted area and non-infarcted area, and

minced. Then, the minced cardiac muscle was combined with 10 volumes of 50 mM KPO,

“buffer (pH 6.0) containing 0.5% hexadecylirimethyl ammonium bromide. The minced muscle

was homogenized (POLYTRON, KINEMATICAAG, Luzern, Switzerland) and then sonicated.
The resulting extract was centrifuged at 13,000 rpm for 10 minutes at 4°C.  After 50 ul of the
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adm ni stration includes, for exanple, admnistration
of oral agents. Such oral agents include, for

exanpl e, granule, powder, jgablet, capsule, solution,
enmul si on, and suspensi on. Par ent er al

adm ni stration includes, for exanple, admnistration
of injections. Such injections include, for exanple,
subcut aneous injection, intramuscular injection, and

resulting a@drmm i lnh@étearﬁthllmm bOsubstivita seihiidre(S0trhkt KPOe Gil$6.0),

0.167 et - Sipmiraiy® fiy Hrosblerl @gﬁf‘@oﬁggﬁgﬁg)ﬁ@‘g‘gﬁm% color of the

substrate @blug on weteabhitesd b aberbaint ai 40w dextmction cordfidionti=2s655).

Al RS TeBRYd Rl TS 'SR ik

non-infarked @bidyactroudcid enidadiiar masclobf theehammpbratda@roqx évnpmgmﬁcantly

s AP 55 B AT RLRDp RGP 0 BV convorris
0.122 + (d@dS; ped. 91 nf Nbbehvénleothimigemapepivbe HQﬁVIli)hEl the efefemted area was

mgmﬁcarg dsﬁ}'ﬂhfegz{éd 1;[ g‘l a]?lﬂﬁ%t B c?ﬁm%{l;&e %1:031? MRI'?SV? Bk 003 ABYp, @(ﬁ; p<0.05

ere nt for occurrence
vs. contr@frisky.ocar di al i nfarctions, for exanple, catheter
surgery (percutaneous transluninal coronary
angi opl asty (PTCA) and percutaneous coronary
[Examplé Hit MOPehetmess{opGIS}3Y, per cut aneous transl uni nal

ﬁge[r&r{%rx ek @z h é)e 'ﬂw& Q:ther 9&5&&%5m§66a?&1¥1 infarction. The

ypass grafting such. Wien the” met hods of
hearts Wﬁﬁélvms.@tﬁtmfamt Ao AIhReD- Htfﬁ"&t?éltaéféii; a@%@lla?@é nt §hgyinced cardiac

muscle v&la%] gorﬁf)ﬁ%@ WithhPsid Bﬂﬁéﬁ@? PRRY vPRPaBND B%icﬁhﬁﬁl d@&\iyﬁﬁélhte 0.1%

har maceut | cal n‘p05|t|on|n conbination wth

sodium dggeaybshiihtin TRYIAMSEHEABIHerS FAIDECOCRPY ENpatd | 1apo). and then

homogenﬁﬂ%ﬁ agROE SRt whb @etﬁﬁﬁ%@ﬂtat i NYSNHIn® for TBYNiAGes at 4°C The
adninistered in combination with at. | east one known.

resulting syppTRRIEN YRS dsahit  1ofF] calh bysatere dPARHY the Ifgtelpypmcentgytion by
Lowry mbth8dPr E&G& tvohﬁi\_/e%ﬁif raikih kdlatéh ﬁ&%@@}b;ﬁ&é@ peutlant polyacrylamide

ot B ek T LS o O SRR e 14 et
was then |1ﬁ&1@§t@% Kaliiih%mt[ﬁ!( BN abybddg f(eB3enIBL Ch Fuatel pejary antibody at 4°C
i nbel o ent _i.nven

v SRR SN PGSR YD By Spging o st
antibody lﬁxﬁﬂﬁi ’?ﬁ}peﬁlﬂlre ifér 3 Bowrot The boresivatal MPas?rﬁeiet&yted by

i mted ther Pr epar.at i.qn
chemituipiRse o upgRal b AR o gieN B R fre O 5 dmeee
analysis 6fahSPh@dgraph evat cacied at ysingitethpitedsoliRae: (Heom I\vmge Foame
Grabber ?‘ﬁﬁ%ft ificial respirator and anesthetized by

‘ation of 0.5 to 1.0%isoflurane. The |left chest
mreaaosimvmd.thﬁftheexprbm dfivacfiad esdleMCPRahtves impreased in both

infarcted ang %gg-%fgl%te%oa{rga%%ﬁ ¥nPEdnfloY gro'ﬁB,ebLﬁ RERh n{er i 8 Sfkarcied area.
On the other hand, the increase of MCP-1 expression was suppressed in both areas in the
MR 16-1-administered group.

fExample 4] Echocardiography

Four weeks after myocardial infarction was created, 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

showed that the left ventricular end-diastolic diameter in the control group was significantly
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The m ce were grouped into MR16-1-adm nistered group
(MR16-1 group) and untreated group (control group).
The MR16-1-admi nistered grepup was subjected to
i ntraperitoneal admnistration of MRLI6-1 at a dose of
500 [1g/ body. 30 [Exanple 2] Measurenent of MPO
activity Hearts were extracted frommce two days
after nmyocardial infarcts were created (or coronary
increased ds@@tipared Witietheehsin Srovgr. e Thivindedsd (i theileff senttiadaratigmcter) was

st BRI GBS T DR A U, FLDRE e

after mydéefdal bntfafotion (kb Grefipd ) dnwvai sigmficatisdmproved by administering

exadecyl trpethyl, a ' bromg 00 d
Mri6-1 EEBPEE 135 St B Be L eRLPTHO: R R Eanc
Luzern, Switzerland) and then sonicated. The
[ | ti . _was centrifuged at 13,000 rpm for
[ExamPl‘i%sﬁoﬁégﬁﬁ&%ﬁo%fter 50 pl of the 26 resulting .
Hopér wat artrackeds froinxeite urhweeks Bfted cregtios wh styoaardial mfarction,

sqbut | .
st R o SR . e
were seciidredgod than stdieedowlth Massort hsichises foaguanigiglivaly svaluge ghe degree of

cardiac fﬂp&# a?{(:iﬁ‘grgtpﬁﬁ:ogﬁg gg?ﬁﬂ% n?ocf"ég i GRS kE@Idn of cardiac muscle

coe result, the activity of
in the now-anfdictasl avesscl e WO showed no difference between 5
7l ' foibal MRt sSwaf found in the
) 5%2“%%&2&%%@%§?§w é@%ﬁ?&éﬁhﬁwgﬁg%??fﬁgﬁ%?y I ncreased , -
non-infargied e i thoemntiol gEYD; n it epntiask diest BEnRipwa Were suppressed in the
hﬂiuiléﬁﬂmﬁﬁ&kd%gﬁl‘iSk 0.037 0.006; rcontrol -risk 0.122
0.035; p<0.01). Meanwhile, this increase of MPO
activity in the infarcted area was significantly
IndustriaBAPRIGBaRd I n the MRL6-1-adm ni stered group
(MRI6-1-11sk 0.034 0.008; p<0.05 vs.. control -risk).
Yyopadishimferchxnanpon apd/ i a6 6o gy nduce complicgtiog’of heart
failure aﬂ(’ﬁ‘éﬁs&féﬁﬁa@ﬁkﬁ?&f $eQ B i vlaysinafchers thesaertlifon Dhe agents of
infarction.

ocar di .The_hearts were divided into . .
the prescpyRE B OB BT KA R BB ee Bor SHRATR e gt ventricular
remodelif§ 8ft¢H AgRArdidriffaaionsnl Bethads tenihtigonpreventiyg ng/ocardial

S R MY

treatmenfr Ot ease i nhi bitor cocktail (Nacalai Tesque), and

G BPERI e TN SR fcin

suggested ttples rhitahino thasize sbnhfasted ateat and it & deeinpgd &a be tngportant for

o 4SEKI AP e BRI SR B IS O o o

myocardiahirdart@66 pudey adinyadditioddo el Gonapigatimesyprmoms nEmyeeagdial infarction,

N

that compuieis oo diy-6(iahi®Upr 4sBin actvy ingsedieng tp therpatigntdm b egrastage of

.ni ght, and then incubated w th goat
nD@cwﬂ%ﬁ?ﬁ¥§g@%it I gG (1:400; Cell Signaling) as the

secondary anti body at roomtenperature for 2 hours.
The expression of MCP-1 was detected by

chem | um nescence using ECL (Amersham Bi osci ence,
Bucki nghanshire, U K ). Inmage anal ysis of the

phot ograph was carried out using conputer software
(Scion I mage Frane 25G abber Status). The result
showed that the expression of cardiac nuscle MCP-1
was i ncreased in both
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* - infarcted and non-infarcted areas in the contro
group, but much higher in tde infarcted area. On the
ot her hand, the increase of MCP-1 expression was
suppressed in both areas in the MRL6-1-adm ni stered
group. 30 [ Exanpl e 4] Echocar di ogr aphy Four
weeks after nyocardial i on was created, the
hearts were exam ned by echocardi ography under
anesthesia to determne the left ventricul ar

1. An ag@f dordieasihg hivocadmrbiferctiandviiitiacsmhpriseb as hotiticelyitha recognizes IL-6
(FS). 35The result of echocardi ography four weeks
receptor af areactivh ingsedieti on of nyocardial infarction showed
that the left ventricular end-diastolic dianeter in
the control group was significantly 27 increased as
2. The ageangiariath Wivitierdiheheshaibody cupmoitulenal agibedse (in the
| eft ventricular dianeter) was siglificantly
suppressed by adm ni stering MRL6-1. Furthernore,
3. The agthd I 1dikel FpeVas ieeadiitedy &f dnehtiBy@Chitisth hivdbARYICKireptor.
was created), It was significantly 1 nproved by
adm ni stering MR16-1 (control group 18.5 2.9%vs.

4'Them$$%%%%. r@gﬂw§§g| a%#@%%yEﬁg@gﬁh@&%ﬂggﬁggglSx?lacted

frommce four weeks after creation of nyocardi al
infarction, fixed wth 4% paraf or mal dehyde- phosphat e
5. The agouff ffelaimr whisemin drebrntibedy isrh Pumers amiboghdivpuaiacd apibasly or
b ct.ioned and then stained with Masson's trichrone to
 mnm1 ,3ﬁ¥htatively eval uate the degree of 10 cardi ac
fibrosis and hypertrophy of cardiac myocytes in the
short-axi s section of cardiac nuscle in

t he : .
6. An aganbfprisaprieesinadedrentricalar serpedsling ,aﬂﬁrypwqaf%lﬁyf%?ﬂ%@hwh
compriseg %Ié L ¥<—t:<'t% g Iﬁ-%irr%%horfah BE 983 1 c&%ﬁfj In ﬁ In

non-rnfarc ar ea e control o
contrast, these synptons were suppressed in the

' VR16- 1-adm ni stered group, 15 Industri
7. The agagfinficiaing;q, whgrein the an ibﬂzalﬁﬁaﬂrlﬁi)%‘?c% W@Pd@*xpansi on

and/ or aggravation may induce conplication of heart
failure and/ or ischem a-induced severe arrhythm a

8. The agetti cfleldimd, edseein Hreemtibbdy isishemntifody apgimst s huhan He6 receptor.
present invention for treating nyocardial infarction,
agents for suppressing left ventricular 20 renodeling

9. The agBhtldTlclAMAC ¥hdichh Hetndbedy R reddifbiiRithaGBodyor treating
or preventing nyocardial” infarction, can suppress
conplicating synptons in nyocardial infarction and

10. The aggnl% 'of taim f9§ \%ﬁgnle}/f thtera%%gggynlj"s "a chimeric antibody, humanized antibody or

human antibody.
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The occurrence rate of left ventricular renodeling
after nyocardial infarctiongis also suggested to be
related to the size of infarcted area, and it is
deened to be inportant for 25 inproving the condition
and preventing the infarcted area from enlarging at
an early stage of nyocardial infarction onset. In

11 The a%‘égﬂ 311289 oh® of AGIROOR] 1(E Hhidhdis BYSILP FBatiig iyRaatidliidfarction.
infarction, left ventricular renodeling can be
suppressed by admi nistering an agent of the present

SR T N L

HﬁmnuO@f myocardi al .infarction. 30 28 CLAIM5S 1. An agent
for treating myocardial infarction, which conprises
an antibody that recognizes IL-6 receptor as an

5. e RBIHFY TRLECHEa 50 RSy ERRI il o Bl s

ventriculd@ndelirg &ler ehyichrdial ivfaetien.n t he antl body is an
ant i body agalnst a human | L-6 receptor. 10 4. The

agent of claim1, wherein the antibody is a
i t m 4,
14. The g 8P ORI T o b Bty 1R on R
humani zed anti body or human anti body. 156. An agent
for suppressing left ventricular renodeling after
myocardi al infarction, which conprises an antlbody
that recognizes IL-6 receptor as an active
ingredient. 7. The agent of claim6, wherein the
anti body is a nonoclonal antibody. 20 8. The agent of
claim6, wherein the antibody is an anti body agai nst
a human IL-6 receptor. 9. The agent of claim®6,
wherein the antibody is a reconbi nant anti body.
10. The agent of claim9, wherein the antibody is a
“chimeric antibody, humani zed anti body or 25 human
anti body. 30



29 11. The agent of any one of clains 6 to 10,

which is used for treatingsmyocardi al infarction.

12. Use of antibody that recognizes IL-6 receptor for

produci ng an agent for treating myocardia

5infarction. 13. Use of antibody that recognizes

I L-6 receptor for producing an agent for suppressing

i ' 1iBéd f fhathan IL-6 receptor.

15.Theu$§§%g§§?g%y&%<%gﬁk$gg@§§%ﬁg?§%lain1 3, wherein the P

anti body is a nonoclonal antibody. 30 15. The use

of ¢l ai 3,. wherein the antibody is ap, antibody
16. The usgyof glaim B3, phissein F}I?-aéltlﬁjgg‘éﬁtaorre@l%%méﬁgﬁgg g of ciaim
13, wherein the antibody is a reconbi nant anti body.
17. The use of claim 16, wherein the_antibody is a,
17. The ushofdaiinc 1 G@vthichoinl fhe dntilvady Bed-himetibadipodphumagizgd antibody, or

human an%l%cll}p ody.



