10

15

20

25

30

35

- 1 - Description A PREVENTI VE AGENT FOR VASCULITI S

Cd -P901 5 Technical Field The present invention

relates to a novel preventive and/or therapeutic CGI-P901
agent for vasculitis. Backgroundl At Vasculitis is

one of the intractable pathological 10 conditions

commonl y observed in autoi ne di seases, and many

cases thereof are refractor ?%r%%%b%ﬂtlonally-used

t herapeutic nmethods such as steroids and

| MUNOSUpPY esSany sp gl Fr_fOW VRSEPENLLC
met hods have be me,
15 i nflanmmti on occurs |n arteries of various S|zes

annggKggcagaEgel@]nuscles and joints, vascul ar
occl usi on n cer, and nononeuritis nultiplex

may deveﬂ‘bs pregendl inventionuded atesr && sbinevel preventive

VaSSHB'/BEStﬁ)éQQE:%‘IE‘%%cS% nta%ogokfwctuqulttllss nodosa
the aortiti S syndro Lesi ons of

poI?éFkéFPFPg Agdosa are characterlzed by necrotic

i nf | ammayibees 18k ikhe seeiea on@ hiehe nddwetaidlied patil ogical
aortltls usual |y deﬁglogg i nfl nnatlons .of the

i nt FRRAIEAGNFeGPEMRR Yt RESEAVER: 1T AUTRIFTIUYAS diseases, and
al spafgl tadeFakayasw'ts aakt ekifiragtolfe t 2z opatdiliagal ly-used

| (HAPEEBSUESE BRARGre, SHOM & oot REo A &7 opor  ed
thaﬂmbhnoduppvebsamtslbna ameemeébeagewewwthaﬂapautic
mntﬁ gﬁk8¥aﬁgv% %&e r%%h pit!! t&% %%%'%%5%&%¥%f¥ syndrome,
pat y people

ogy conpare o normal” héa
(Ci ivflammehi®® ©99ArJulingarleripssLi60pr ldmsesdizes, and

thi gﬁ Ng_g rpah$o4 rﬁlﬁg'i:tl%st '3%1 glaqn %rurva%%cl%qt ro%ta%lon,

one O kenmoki n is al so enhanced
Nor pkipt uhreral gpd m@@@wrﬂﬁésw@émmh@w MEYAC SIS -

cytpkkpgsifie ihe3IPers Qh@rfa@ﬁ:albé%ckl'ldstduQﬂtQ%' s drdmes such
patients_with 35 Takayasu's arteritis. Disclosure of

t he@PnhehYRBRETRE lﬁaﬁ@ﬂOSﬁo@@@thed&@gftﬁ&tlSneﬂz/éldarﬁyle

menteeNofk bliepolyarteritis nodosa are characterized by
necrotic inflammations of the media and the adventitia,
and aortitis usually develops inflammations of the
intima, the media and the adventitia.

Aortitis is also called Takayasu's arteritis. The
pathology of wvasculitis has been suggested to be
associated with IL-6. For example, Noris et al. have
reported that blood levels of IL-6 are increased in
patients with Takayasu's arteritis in the active stage of
pathology compared to normal healthy people (Circulation
1999 Jul 6;100(1);55-60). However, this paper also
reports that the serum concentration of RANTES, one of
the kemokines, is also enhanced. Noris et al. also
suggest the possibility that these cytokines are
responsible for vasculitic lesions in patients with
Takayasu's arteritis.

Disclosure of the Invention

The paper, however, does not make any mention of the



10

15

20

25

30

35

-2 possibility that Takayasu's arteritis can be
treated by inhibiting IL-6. Thus, the present

i nvention provides a preventive and/or therapeutic
agents for vasculitis conprisi@g-an |IL-6 antagoni st
as an active ingredient. 5 After intensive and

ext %%%ra%ifé §Q¥L§%ﬁa25§§egtar£5¥gﬁggréaﬁaég treated by

I ndl spensa
;xnimh:@ytnmgvébcaluthuandthﬁapraﬂent ényansdgoni provides a

has, f%&@ﬁf?@@“éh&/ﬁ£f@H&rgﬁéuyﬁécgbéﬁt§ MR asculitis

surprisingly e stud the present inventors,
Whéﬁnm®r¥ﬁbn%lﬂ@|ﬁ§ éfanpagopbsttgsr@@eﬁpngﬁagngredlent

'nh'b'teﬁfgérafntéﬁsﬁvéegﬁﬁt@ktéﬂéh@@d¥ebéa§cﬂertﬁ% present
was decreased in the blo

od,
denbhsen 6P ed RRRE @ﬁ@omﬁteat?ﬂhFBﬁF|6% ?hé?aﬁ?dhépensable in

OHIWh@q% 2 @R BOE | - bAf Lagpal 0t ¥s ghieeha®narastubi bhsagonist
per. se but al so treatsF¥ascuI|t|s 15 se bMOaCtlng

on HHe 2o RSBIOGHEEG] FEFSCT THOS, VERARY bEESEnt
InV§m&pﬁmspm@yyﬂe5natnéeyenﬁyvby ahd/ presbatapewthntors, when

t for ascul t ent risin
Tnt B8 (ot b anagihfcPtaeSERP  kik dpRlnited by an
|ngrmﬂ%enéceﬁﬂofh&npxbséptILﬁGeperoaepw38|desraased in the

Preventyve andlory tpggaﬁswagtéggg& faLevaggukitis

haV|ng reS|stance tero
i MurosYpp @S stinesapyandt agehy Baaprhshngi-apflammatory

' nteeff&%'&%&é&uﬁitﬁgtesmétba@ §Ps@CEk¥§ts vasculitis

ingredient. 25 Said vasculitis 1s for exangé
POIBRI t¥F | BY s2®btdg a0 the @oFei PEsVa§RULoRdS -or a

vascul i t}gus hathé SpASSOKt al Bden i bh paavaEQQECp&eventlve
abnormalities. The aortitis géndrone iis.,also t

as AR APE R Ei 39Sk §c‘tﬁPF’FP%lté§soéPé§eagent
WI t&bm;mwgh@ga@aina@fmémimse$ILfrer exaapbais8las an
t here can be nentloged vasculitis associated with

r hefriat 67 - AP TSR i tis associated with systemc
Iupus eﬂh@rpwmmeBU51mﬁkﬁ$1o$adeVLd6saatpgenést1Ve and/or

OT APl 6 1 80 &gg ffggsvgg 8¢ 5 II;LEQV qABRILLDRAY o

agaln era ona
antsttmdyld@aamtor Ll@nue@eppmesssata, afgiigodgent comprising

298] NSind d» Po L REEPE OF 11,56 At REEHEERPLY 8n active
ingredient.

Said vasculitis is for example polyarteritis nodosa,
the aortitis syndrome, or a vasculitis that is associated
with immunological abnormalities. The aortitis syndrome
is also termed as Takayasu's arteritis. As vasculitis
associated with immunological abnormalities, for example,
there can be mentioned vasculitis associate# with
rheumatoid and vasculitis associated with systemic lupus
erythematosus (SLE).

Said IL-6 antagonist is, for example, an antibody
against IL-6 or an antibody against IL-6 receptor,
preferably a monoclonal antibody against IL-6 receptor.
Said antibody against IL-6 receptor is most preferably a

monoclonal antibody against human IL-6 receptor, for
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nonocl onal anti body agai nst human IL-6 receptor, for
exanple PM1 anti body, or a nonocl onal anti body

agai nst nouse |L-6 receptor, for exanple MR16-1
anti body. Said antibody against31+-6 receptor is
preferably a reconbi nant anti body. 5 Said anti body

OnEATIBY S AR Dot S BPoRuneE AnlTEhSA) O™ o keg 8y against
hermonsehéLﬁﬁstepeptemabEpraeuam@dﬁ MR1%-lhamaniboey. Said
d | h

tne P ST PO dua gL AESR kbR I3 BERAABIAE
i nt eetewkiinagt( Bptdpodyt-agoni st for the manufacture
of a preSSBB'X?t@ﬁ@ﬁ?rabgghéEeQEL% g gto&Ocan be a

vasculitis use I nt erl euki n-
ant%@éﬁ?§%cféﬂtl?Qthehﬁﬁﬁﬂﬂééﬁuﬁ@téPOQYpr@FGWFW@@-antlbOdY-

andAgru5bEr aResL he tageRbst! Bre¥@3aWlivt bhth®WRT is a
resi stance to_steroids_and/or inmmunosuppressants.

(3)hyReny3edaBioldPR§iP8ne above (1) or (2)

wher ei n spkdpyasedki thgehgipal yant anisd sakedes A0 owing
(4) The use according to the above (1) or (2) wherein

sai 3°PaStfitis is the aortitis syndrome. (5) The
use acconﬁbnghEOubbeo&b@m@e&lﬁu&nnez) Imhenebmtagdmlst for

vasculitis |s asculitis_associ at Wi
%)a?ﬁéor thera ﬁytlc agent

|nﬁ%%%l%%n8aﬁc norﬁ£||tP§§VEE§l use acc
to Boy wvaschéidbeve (1) to (5) wherein said IL-6

ant agoni b i § enueetBQOQMtggaeu?gy He 8 11/ -85eRagoh st for

The use ccor tfo the a er el
antiedpangapasureL o ﬁe@éﬁV@ﬂtP§eaaﬁ§d@@l6@&K3PGUtlc agent

antf@deaségl§9§snﬁgvhh regggﬁgaee t8) sthe4$® and/or
according to the above ? wherein said antibody

agalARENPEUBPEBEERPEF -i S a nmonocl onal anti body

agai nst hynamhéLuéerg@@B&aﬁng(Qb the @%@v@CQQOdb&g(QQ
ereln al nst

t he above ( 6% ﬁg tib d&.

ocUaPer LR s Sk IoRBBFBAGT Lnt FoBAY Y a0 St e sPL.

receptor (4) The use according to the above (1) or (2)
wherein said vasculitis is the aortitis syndrome.

(5) The use according to the above (1) or (2)
wherein said vasculitis is vasculitis associated with
immunological abnormalities.

(6) The use according to any of the above (1) to (5)
wherein said IL-6 antagonist is an antibody against IL-6
receptor.

(7) The use according to the above (6) wherein said
antibody against IL-6 receptor is a monoclonal antibody
against IL-6 receptor.

(8) The use according to the above (6) wherein said
antibody against IL-6 receptor is a monoclonal antibody
against human IL-6 receptor.

(9) The use according to the above (6) wherein said
antibody against IL-6 receptor is a monoclonal antibody
against mouse IL-6 receptor.

(10) The use according to any of the above (6) to
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(10) The use according to any of the above (6) to - 4
(9) wherein said anti body against IL-6 receptor is a
reconbi nant anti body. (11) The use according to the
above (8) wherein said nonoclorfal- anti body agai nst
human 1L-6 receptor is PM1 5 antibody. (12) The use

acc d' f@lﬁh§a§go¥ﬁt§€%% §iﬂs§atﬂ 6”9888&98@'13 a

ant y agal nst mouse eptor I'S
antﬁQﬁmelmaﬁﬁ am%lh@@Yaccordlng to any of the above

(6) to @pif1@ﬂem@§éeé@cé?ﬁgnénﬁbbgg¥ §98b83385Lwﬁerein said

receptor_is a chimeric antib X humani ze ,
antaRiyl ore 1 samuiepdy anga boaly. may Thebyggceptor is PM-1
acggﬁg“ﬂgd o the above (13) wherein said hunmani zed

antlbody ainst IL-6 receptor is a 15 hunanl d M1, ,
ant i body(?! hS?h%\H%?h%ﬂc%¥gb?%v5ﬂtFﬁ§ 3Rarsr ¢ eHF?ﬁSln said

Vaseandd1Sn £DNPH £ SbO@y aggh Dhst enbigeanLi-ot eetepkor- s MR16-1
(IL- 2 antagonlst (16) A nethod of preventing
and@WriReAting 20 vasculitis having resistance to
ster0|ds B/ Diie usuacsoppirgsaat sngoaprteengbove (6) to

(17! Stﬁﬁ%%”%%@”a%%ée%n@%%&’??ﬁé* 3bc1F16) Panthpy 1o

25aMmmewIpsamulbaSzulathsmasipedyantebodys nodeshuman
(18),{s, gﬁthod according to the above (15) or (16)
mhereln sald vasculitis is the aortitis syndrone. )
(19) The(htl hBlae aegorarpgrédnghboabbeeabeBy §13) 18herein

wherei p mhéiny@é&uéhuﬁoa}s ¥§§§HEHI§ @%’?Q@éﬁ%@g Wit B
30 1 nmunol ogi cal abnornalitiés. he net

acdBitAMEZed Byl ofntHeCdbove (15) to (19) wherein
sai d | L-pant Agestsddi 6f raﬁéhb@ﬂg angabastréhtbng

receptor..(21) The petho ccording.to the.a
whefa L 331§23‘F‘8Im%ﬁ{'?b%%ly ERISEOING HOcipPRYTebdh-6 (11-

morg)c| exgdgonist.

(16) A method of preventing and/or treating
vasculitis having resistance to steroids and/or
immunosuppressants
comprising administering an interleukin-6 (IL-6)
antagonist.

(17) The method according to the above (15) or (16)
wherein said wvasculitis is polyarteritis nodosa.

(18) The method according to the above (15) or (16)
wherein said vasculitis is the aortitis syndrome.

(19) The method according to the above (15) or (16)
wherein said vasculitis is wvasculitis associated with
immunological abnormalities.

(20) The method according to any of the above (15)
to (19) wherein said IL-6 antagonist is an antibody
against IL-6 receptor.

(21) The method according to the above (20) wherein
said antibody against IL-6 receptor is a monoclonal
antibody against IL-6 receptor.

(22) The method according to the above (20) wherein



10

15

20

25

30

35

anti body against IL-6 receptor. (22) The nethod

according to the above (20) wherein - 5 said

anti body against IL-6 receptor is a nonocl onal

anti body agai nst human |L-6 recéptor. (23) The net hod
according to the above (20) wherein said antibody

<098 iSSP & P AL S pofcionas
aceordibnglyt egriyngf heambbves (289jeptaer ( 23) wherein
said ant %dgk@%éﬁoi%@céf& Ofo I Sh&@ alb Q”’?Qign&rhereln

anti body. (2 he nethod according to the above
wheéxadich anoiledy aaiors tonsl— %m@mfyo%tghfﬁ N t MPRAE. onal

I'L- a%ﬂlﬁﬁﬁﬁ{ 3 %dl%sﬂa%ol.l@é“il?-o@)’re&@@oﬂ_he met hod

accordin he above (23) wherein said nonocl onal
ant i body(%fgaiThe Baied 13cEFEeeptle? doy fRithe above (20)

antdch Ind2A)n e dredioth aeg gh Vs € oTBRy pécébe
aboveo%O) toél2n6) wher ei n s(glﬂ:}g a(%l body agai ns? beor is a

| L5 Gt b neric antibody, humani zed
antl body(2 5r lm&mtm{hwta&lﬂﬂydﬂgﬁlmttﬁé. HosesepLdy . wherein

28) .T d. h
20 4 TG T G D00 R TR LR cbpb o erepgor s
humuadmﬂ%l%odﬁntl body. Brief Expl anati on of t he
Dr aw ngS(thé In?ett&}lcg{] O@éﬁﬂh %Mt[]rgetglz? 583%\%% wherein
rea nmen [

CTin ‘he vasc $ SyHar
hurs:mozerdanczsldrtalamrambchizdyagamwmuwi@eILrp@ereceptor is
ar Wy I .G the ascending aorta and the | ower

arrow |aﬁ%lcat S the descending aorta Fig. 2 is a

phot ogr aptY )sHdw e tthed rasertdgia d iany the theathere (20)
of ttdﬂe(mswéxtél% SO QPR Mbddy MR #€dr 1,30 Fécbfor is a

anti body, . whi the arrow indi cates the aortl C

ar (‘?rlill“lqrglc Sar}%lhéi’% b Sh AR PR s U t hgRaT
I naritﬁ@addﬁ&ic_j@ﬂ{stoflﬂ—mé raseptakj s syndrone with

Pﬁg}aglatzgéq hgl"h6eRma OIOda}/dcéPdmé Ci'[]o tt'l? ugger ar£.9 wherein
said humanized antibody against IL-6 receptor is a
humanized PM-1 antibody.

Brief Explanation of the Drawings

Fig. 1 is a photograph showing the result of CT in
the treatment of the vasculitis syndrome with humanized
IL-6R antibody, in which the upper arrow indicates the
ascending aorta and the lower arrow indicates the
descending aorta

Fig. 2 is a photograph showing the result of CT in
the treatment of the vasculitis syndrome with humanized
IL-6R antibody, in which the arrow indicates the aortic
arch. .

Fig. 3 is a photograph showing the result of CT in

the treatment of the vasculitis syndrome with humanized

IL¥6R antibody, in which the upper arrow indicates the

ascending aorta and the lower arrow indicates the

descending aorta
Fig. 4 is a photograph showing the result of CT in
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35 ascending aorta and the | ower arrow indicates the
descending aorta Fig. 4 is a photograph show ng the
result of CT in - 6 the treatnent of the vasculitis
syndrone with humani zed |L-6R-aét+body, in which the
upper arrow i ndicates the ascending aorta and the

DO BTN S R A7 (7 SHUSUTIS G TGRS (g Rumanized

t r eatuFBIR a@fcmolmeiy\;a&eulwrimﬂq hed nppe middrdwnarnd zegskes the
| L- 6Rant|bod i,n vvhi ﬁarrowmdlcatsthe

aor £°€ nﬁ‘?‘@ﬁ r&a &4 HA"SEr A5 LhoWi cates the

resdletsc@hd(ﬁiq rort@ the treatnent of the vasculitis

syndr one it hch [ I (o ' t ;
upper arrO\% [ ndlligg%e§%t to&r %&I:%e?}l rYg&g%tt a%%ﬁte 8 cr in
| om&heartrr@wtm@utc@tfe$hdwerac$esde¢d4mgsyarﬁncan@esitmsnani zed
for rehRyi : h -6 i

o S SRR TS M OB Sl S RO sorvic
(BSEZrher interleukin R2. IL-6 was discovered as a

di fferentpigti @n ilsaGt Yhdtd éH?)vJ afd iMddon Of CT
nphat |l? cell és (HI(?{ ano\éql'lt:ﬂ\.{ﬁ.pl iy Nat ure (1986) i

324¥h?3t?f€)atm?ﬁér 65 e S gAY NAF S B Eh Pumani zed

Prul t[{L.f-l@RCTah;Qﬁ@lod@/yt qgkmutdmtme?fdpmﬁgx\w ii0USi cates the
uncti ons, ., o cel ra, . e V
e EeBoy R SeusR Shd Fhmowdr Snpe GeisH R (e
to Hedueadtlh@ akvarttiar ati on of T-lynphatic cells (Lotz,
Exp. 1988) ,167, 1283-1268). 25
IL g raﬁ/@% |rt§:ak]fré’ln 8C t IVII} ! rough t wo

t ypes of Ipr6t disns @ryttdkerxeelwhlﬁe.sofaltsimmalsldd_ B cell
receptor | i gand-bi din tein W|th l.ec r

el SRR ABELE 85 D2 (G o LI BRI i L6 was
et dlisco¥erebBxps Nbd;f&b&&ﬁkiﬁﬂhmﬂﬁix&&k Iﬁﬂﬁﬁkﬂd in the
K et.al., .30 Sgi 987)

FecBbEara5i el Sinat LBy e Ehdortidti oLt Forth

t halNapemet r(é196§)tBQdugﬁ3-aYrﬁd |sTé1>qm%ar,or1tt h@&:eﬂdund to
nE”BEaQemEHEl§Lﬁ%t§§n%# %@H&%fﬁélfﬂgﬂw¥ﬁﬁ¥dghces various

consi stin
functlons of cells (Akira, S. et al., Adv. in Immunology

(1993) 54, 1-78). 1IL-6 has been reported to induce the
maturation of T-lymphatic cells (Lotz, M. et al., J. Exp.
Med. (1988) 167, 1253-1258).

IL-6 transmits its biological activity through two
types of proteins on the cell. One of them is IL-6
receptor, a ligand-biding protein with a molecular weight
of about 80 kD, to which IL-6 binds (Taga, T. et al., J.
Exp. Med. (1987) 166, 967-981; Yamasaki, K. et al.,
Science (1987) 241, 825-828). 1IL-6 receptor occurs not
only in the membrane-bound form that penetrates through
and is expressed on the cell membrane but also as a
soluble IL-6 receptor consisting mainly of the
extracellular region.

The other is a membrane-bound protein gpl30 having a
molecular weight of about 130 kD that is involved in non-

ligand-binding signal transduction. IL-6 and IL-6
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extracel lular region. 35 The other is a
menbr ane- bound protein gpl30 having a nol ecul ar

wei ght of about 130 kD that is involved in non-

| i gand- bi ndi ng signal transdueti’om. 1L-6 and IL-6 - 7
receptor forn1the IL-6/1L-6 receptor conplex which,

after bindi 130, ] b

o el o8 Bl BR e T LS S DL 9 Blicn, ascex
SSJxE%&nﬂﬁlﬁo @plBQ;6gaana@bhssitssbaoiqgsta&cecthanty to

I nhj t e r ans tLon o ol t L

of EQ. éeig Egg% ag %ﬁtégohlé Pi g?g§2a5§0 BVB 581) .

known soAf afL-aftabbagonidstetsed aghﬁhQFCELtBat lnhlblts the

(anéfaﬂédf @f&ﬁbﬁgy%loﬂggiQngac935§E§egfagﬂL@St hg €he IL-6

recéptor (anti-I anti body), and antib
d|r@m¢®@0®g%¢nsthQEQSUaYanb?eQOkgﬁﬂBOSanﬁﬁoéyflbOdY

al tered-4dq6a ?QfﬁgtatLpngéH€§ of-kLaftiBbdlb; 6antibody
receptor and Anti-1L-6 receptor_anti bod

ha§iwﬁﬁ$%@s%g@b@8tlﬁi §elRFEPLPEPHRD l(&%vﬁc%eéepépr
al ani@%@dﬁpnaaﬁéggﬁilﬂgd d3¥eddbd kbémﬁsthpWBOetantl—

er na nal

brid 1993 211
PaﬂﬁﬁE%bL%“gﬂg?é V%i@%rEgS%% gFrBﬁEﬁla;aPSH es of IL-6

A@nktcam+@nré£ég68ﬂ7§ﬂd thet edk St at es Patent us
521628) nézed PM i antgbod h gen k
3 dy BRs"

Chat - v 5bt SPnBa B5oP FaRGBl ARET Be8n d88eribed in
conpéwmmmlarepqrdeteNGVMbthregtoal(CDRyboﬁdome dflo91l) 10,

th?ﬂ%nﬁnf$gé§u%§@'b dngngg g%%?EéomX 2@9%'-12 621-

ant6&@dylmt©enah;@nﬁétP@hantpaubh@capm©n|UQtPénOﬁ@73 French
é{?%ﬁ@ ggflégeysn'bR6ze9aal@nl@hltadDS%a%@@bbxtaﬂt Us
ant

ainst TL-6 receptor, preferabl
o] oAl - an$|%@E?nlésdaﬁﬁrﬁs@nﬁﬁﬁﬁﬁylEaé P&ggptkapwn that

Or p5 SIOANOEA PS4 @pttbgﬂyp@gatmﬁg anaseohpiémea@@@h@y
As t he above nonoclonal antl? g% t human
CabedoBNE D

r ecHpEIFMIRHRY e 83HOBe (CPRY uS Bnt Fb@&;‘z‘se Pantibody

andppes] t ei phey e vonetl abal Jantinhodylagei eO8LHuid3, 2900-
at ed, VR1

1 th
L RaAEoRta dheie can, e 0 LL el al R A Lo
Ch'mm“1135Wﬂ®@0W® ohulBMb2ed anti body or a human

antlbOdyThforbgvgnP£66 agygaghfgg EN‘&rQ%%&QBQ% an antibody
against IL-6 receptor, preferably a monoclonal antibody
against human IL-6 receptor or a monoclonal antibody
against mouse IL-6 receptor. As the above monoclonal
antibody against human IL-6 receptor, there can be
illustrated PM-1 antibody, and as the above monoclonal
antibody against mouse IL-6 receptor, there can be
illustrated MR16-1 antibody. The above antibody is
preferably a chimeric antibody, humanized antibody or a
human antibody, for example a humanized PM-1 antibody.

IL-6 antagonists for use in the present invention

may be of any origin, any kind, and any form, as long as
they are useful as an active ingredient for a preventive
or therapeutic effect for vasculitis. ‘

IL-6 antagonists block signal transduction by IL-6
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I L-6 antagonists for use in the present invention

may be of any origin, any kind, and any form as |ong
as 35 they are useful as an active ingredient for a
preventive or therapeutic effed® {for vasculitis.

I L-6 antagoni sts bl ock signal transduction by IL-6

and inhibit, the bioJogical activity.
ant%@%n%%?%bépetg?e#é8289§c§ b@?gﬁ¥ég tﬁgtgﬁaée afl—®
acgaxvt&qalgistﬁhhﬁétpﬁgfanabmj; slib6tahte6 theéphawe an

an 130. the.llL:-6_antagoni.s there c

S RT Ry 608 o Bk a8 SR O TR ght g, 2ectBtor, and
antgpl306 rBsepherILaﬁtabbdg¢naats7gph@@eanﬁnbb@ymentioned,

altered | al d.; sel 6 RLOr ¢
par Iglexém 1 L?%F I% B gﬁtfgbkyécéﬁggr&%andﬁecegtor
nnl@mUibmdM£lghtlsgpéﬁéneBSlhadyngalthéeﬁaﬁé &ct pyiteyed

as gfé@lelgLA@tkeéégéognthbggk€§ obeﬂﬁgdbnthQL 6 or IL-6

pr esent I nvention C al ne as y | onal or
nmonoetemad T, aphdbadles mglﬁguéaknumgﬁét F8@StA8CERe having

ant{pd Lséneagétbogwsaé%h%e in the present
i nventi on, nonocl onal ant i bodi es of , articul ar

a mamel AahlofFgPnanhikodse s, £, FEE. lﬂbﬁ%@l&ﬁ&ﬁent
ant%@@@%@ﬁo@fcangbégabtamngﬂlésnpoﬂpéﬂddaltb@gﬁonoclonal
produce ri donp and re nt i
prdﬂ%%%@°€§e§ R %Pgmﬁ Oﬁﬁsmﬁggggtra%§f5%ﬁe8n Fﬁ_6
an @M@iﬁ@@i@ﬁ feﬁgosecmntah9|pgegenetunabhylon, monoclonal
engi neer ed. anti bo These an
bi ndfth gb %b ?L én ?5§kCPEe bl%d%ng opﬁéﬁ élﬁgln’ are
| L-prebeepédr, Modocibeatdbgnbliboldesi gfiak mammalian origin
tr 0] ' I

aféé#?éé €h8£?e§§o$b8é89 nt|Bg§E&&bh¥ ?Bg Ee@oh%ﬁ%ant

such Ies I nc
(Nmrstmod:etpaoducgdr byJa hagtinshich1bgsg) begn transformed

95 ) 4, @Nn ;
1R ok LRkl Souker [ canerdl esting of

t heeIGREL T RAUADF 659 B08FREY) , Theg8eAEiRegdRF, Via binding
(198d)1216, 1§§&cﬁn€héh31hdkﬁg éA ante- kb-81L-6 receptor, and

ant b0t B ofsel Do hubt | doma, can b D% 53 bscrggica

bel oyt i Thtsg, of LIG-6Bynbe thedcasla sensitizing

oAk TS e B FIL S B

fussd al., Eur. J. Immunol. (1988) 18, 951-956) and SK2
antibody (Sato, K. et al., The 21st Nihon Menekigakkai
Soukai (General Meeting of the Japan Immunology Society),
Academic Record (1991) 21, 166) and the like.

An anti-IL-6 antibody-producing hybridoma can be
basically constructed using a known procedure as
described below. Thus, IL-6 may be used as a sensitizing
antigen and is immunized in the conventional method of
immunization. The immune cells thus obtained are fused
with known parent cells in the conventional cell fusion
process, and then monoclonal antibody-producing cells are
screened by the conventional screening method to prepare
the desired hybridoma.

Specifically, anti-IL-6 antibody may be obtained in
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with known parent cells in the conventional cel

fusion process, and then nonocl ona

anti body- producing cells are 35 screened by the

conventional screening nethod-{dapfepare the desired

hybridona Specifically, anti-IlL-6 anti body may be
oW _ng nner

bt the f

b oL phtal BhhGH 12, FROTEL Rt YoPRER 26 sor uoe
obtasntmmts@mﬂytmamnbeanbbgannéd obmagnthetDQOGy can be

en n

o oThEntSeaTs adatHE S 8 be LT ERinb aEltr spgugnoe

14041 46Bds4841n BurAr §i cBigcbem (1980) 164, 543 550 J.
2681%%@ é‘%l ngiﬁgs? Eﬂgt abkg,hesy cell bs&g "can%f 81med1990)

I nser gene sequence i nt known
exp5@5326&5 yetBor systen] the I1L-6 protein of

'ntereStAf§ePu5'Eh?gaﬂgefﬁgghtaglﬁoig ¢ebhs@brhde by
cul ture supernatant thereof, and the purified IL-6

pr otes@rehRd bbhastl-8sIERE SEEHEPFFziAGCant kgD expression

QLE@%%%%EV§§¥te? fﬁﬁéomLPBOEQbBeQB fEhthbr@sﬂrQ%epﬁrlfled
er” protein_may used_as the sensit
antf§&h. ths gﬂFF Feld PECEB?oFuéﬁPFGoéP€§rP8Fa §et%ﬁre°f

th&mﬂﬂeﬁﬁétputBYEQHLmn -caprbectht aanetbeasspal wel ahal

nmonog¢| onal L bodi es n qQuwn et

t heSShtt +El%g aﬂ%FSSBresAﬁg?rﬂéglvﬁ tHe pFQ%enFA%rOteln of
|nvEMélDn—6npnotbmnahndaanobbdreprotelmnmparbﬁn@b&ﬁ,as the
a nanna g&lghgl Fe 20 preferred. Mnoclona

antTPo |e%2% ifan origin include those
producedAbylthyﬁrracﬁatandanhébédpﬁ@dé@édUsﬁyl@ kst present

fﬁvgﬁélgﬁGEaBrB@SEBEHEHeﬁﬁEB BB 1SERLSSYI @F mbRicQlonal

alnlng genetical 'y engineered antibody genes.
Thea@hxb@ #fesusing Bi KBPWG BEtPPYs r dSeS6r ARSI

tfﬁégﬁlﬁbaﬂéggfek likebihothk- @ré@%@ﬁtQhweﬁﬁdohbehﬁhbclonal
bl ock the transduction of the biological ,activi.t

of
| L-3nFHpadifg Ofel LD BREFPFELASE &y MRliifogicgd 9in, are
I Nchpglee MRAE- 1 ﬁBhbedMal(Eaﬁubadlﬁs oft aalmammldan origin

R Bl iy oyl iEThge seccaces

143by280602806h;chrhA@KbéeﬁOtaahBﬁ@dmﬁd AKB4-ah expression

antéggggroéoé g%ﬁ?h%SggggkgggXISI%%%&%%gr%%a%ntibody genes.
The antibodies, via binding to IL-6 receptor, inhibit the
binding of IL-6 to IL-6 receptor, and thereby block the
transduction of the biological activity of IL-6 into the
cell.

Examples of such antibodies include MR16-1 antibody
(Tamura, T., et al., Proc. Natl. Acad. Sci. USA (1993)
90, 11924-11928), PM-1 antibody (Hirata, et al., J.
Immunol. (1989) 143, 2900-2906), or AUK1l2-20 antibody,
AUK64-7 antibody or AUK146-15 antibody (International
Patent Publication WO 92-19759), and the like. Among
them, PM-1 antibody is most preferred.

Incidentally, the hybridoma cell line which produces
PM-1 antibody has been internationally deposited under

the provisions of the Budapest Treaty as PM-1 on July 12,
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Patent Publication WD 92-19759), and the |ike. Anong
them PM1 antibody is nost preferred. 35

Incidentally, the hybridoma cell |ine which produces
PM 1 anti body has been internatingnal ly deposited

undgrI the provisions of the Budapest Treaty as PM1

on Ju - 10 1995 with the Patent M crqorganis
Depb%?gowytbftbﬁepaﬂﬁﬂloNéFrPﬁ§9@P&€@‘@PHQ%%Eé% tthe

Sci gaceoand Tﬁ@hﬂ@hQGYOf dhdﬁh&@l@l Bl enldieg asiai Technology,

1-chone, Ts a CI r ef
P 99080 uTne" hy bRt dBREZEBRI I EAETS WS o fiddy Toaraki
I\/Rélﬁréfapt Ubpdy, has BEBN BEt-QOSEL.I oTale hybdeposia ekll line
undey . t Vi Si 0 f.the B d e T

%hi g Eﬁgeﬁefggiigg} ﬁptﬁ% %& % e%%%%Yl%%ernatlonally
M cdepoganesdminBeposhtopy ovfi stilom sNatfi diinal Hu@apaaneireaty as

of I ' T I ,
SRR gaSRenSe, 3947 GaRROLaR) ool €4 Bogeganion
JapaapoastﬁERNbBPt587Batlﬁﬁbﬂld@@ﬁétmﬁﬁd@é d@dustrlal

antécI%Pgergﬁap%g Hgﬂgg&onék CRANY %Odﬂ—qanﬁ%%ashl 1-chome,

basi ca prepared usin known _ procedure a
desEBeilebabeiitw, FhagakiLpsefecepP®aniis asu@@@‘“a@?a 5875.

sensi ti zj108 raRbkE8N pR0M b§ [ 3 29 d, -3 GRS, 15del
t he convegtfonal F " nPﬁEﬁhﬁZatlon %ﬁg&%r clonal

ceI?%tIHG§Y06?8|H@dbéﬁécﬁ&éédRHQH?W%%Wﬁlﬂﬁwin Q%ﬂQS

in pr@e@@@éeﬁklaééerbe oegioan DHQQQSSIBHHiﬂéuEptor is
nnnoclgnal ant gxgpro ucin be screened
I

by ¥HE cBﬁv@nFﬁBﬁ& SeRPﬁd%ﬁ@tﬁ&é-ﬁ&ydf¥m%&%§% gceording
destoethe2@ohyknicdonmal Seetiok of liyymuaritzatiilons The immune

receg#?ng tégg Fén%Fb%r pf%%%%f% g R 53850 ﬁ pac cells in

manf hé “fuma recepto as
t hetsensbhivenngoantli ged 1f dus ioint @Nviaeg santantsodyhegamonoclonal

be QRI%ES% #% %cgﬂgeh'elﬁsz% (PERPLIARNR by the

sequence/ a Gence di'scl osed in European
Pat eanvAppliceatli @ﬁrepnszmmth&% toh@naRgse [thep desired
recgfgggdgﬁg be obtained using the IL-6 receptor gene

di scTosed i1 n Japanese Unexam_ned Patent Publ
(Kokai)  GPE55705 133 THOLE H1& & W5 GG GREIEAgY hay be

ngfﬁépﬁgggggﬁlgﬁg Fbl%owﬁ@@embmme&xpre&&e@xymﬁﬂua the human

— receptor used as the sensitizing antigen for
obtaining antibody can be obtained using the IL-6
receptor gene sequence/amino acid sequence disclosed in
European Patent Application EP 325474, and the mouse IL-6
receptor can be obtained using the IL-6 receptor gene
disclosed in Japanese Unexamined Patent Publication
(Kokai) 3-155795.

There are two types of IL-6 receptor proteins: IL-6
receptor expressed on the cell membrane, and IL-6
receptor detached from the cell membrane (soluble IL-6
Receptor) (Yasukawa et al., J. Biochem. (1990) 108, 673-
676). Soluble IL-6 receptor antibody 1is composed
substantially of the extracellular region of the IL-6
receptor bound to the cell membrane and, thereby, is

different from the membrane-bound IL-6 receptor in that
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receptor detached fromthe cell nenbrane (sol uble

IL-6 Receptor) (Yasukawa et al., J. Biochem (1990)

108, 673- 676). Soluble IL-6 receptor antibody is

conposed 35 substantially of thglextracellul ar region

of the IL-6 receptor bound to the cell nenbrane and,

t her eby omthe nbr ane- bound | L-

F ocHit sForfet b ks Thhey FETPSPRBPERRE SopRgH OF both of the

traM§@ﬁﬂmémhfahegreglon botihthé therateadsiembragéon. As
d.the intracellular regio I L-

et ofUof of S RLRR BroteThecair of Lo n B eBLRg Sansbe used,

Iongsasomg aanlbecaseueausedsatsznagtannngeantdgeﬁ for

produc e -6.rec ti r e. . .

Phe i EruChidh, RO orbromr or FabehraR aHETholl FUI°ukR in the

IL.ﬁreeenptunvestlnserted into a known expression

vect or Xf£§?l£g ééﬂéfQéahéﬂceaeﬁr?Bt%akéc@9§5rcglL&nserted

t he desired ceptor "protein 10 may purifi
fronmtﬁeahb@@wneﬁxpéﬁsal@alV@?éors§ﬁéﬁﬁ@t§ﬁttFﬁ@ﬁé@Fm an

us'Qﬁp?oéf?&@enﬁéggdceﬁmd the apdiikbuedillk- ceepeRiObrotein
protein thus purif used as the sen§|t|2|n

anﬂF@%nbeAPFE%ﬁh?¢v§F9m gBFIEOFFaFelérQreﬁpFB

| L-Sup et 8t Otharbysi aBipgohekAonh mBehdd,! bn@ the

recept or rotel and apot her prote ma e _us

PO BT B e ANCt IBL R bk Ry TP buRS rIRECRAY be used

p|EMBSEﬂBhQQﬁﬁatmzmggCEh@ugencOdAmgehnﬁmmvbﬂyﬁ cells that

recept or_has been t er nat.i I e d I

| hehr CrRPERtEl LRLeLRAsRBEPE Yr,f, PaR bR PHBME N of che

HBIDU-@IEkéﬁﬁﬁémoprdaaMarynQ ano8bew photkéenPapgnbe used as
{ﬁ? gﬁ gﬁaggggs' gg¥egf the National Institute of

| ndustri a cl enc

echnol ogy, at Chuo 6, 1-1,
H gashi B-choke, thhatikhpa @i pyasmbdr RRBIBSERR, coaaining cDNA

as e££%®4§§’§8§§n 2p- ém}écag£§9 ﬁHE'B@@heinE@EnB%ﬁoh%lly

t he prese I nvention can be obtained as_pol ycl ona

or ¢RPRELbAAI UndaFi bbai BEOUdPAGRE RRoRHenBURBRE SAs Treaty as

t heygndi - 9pA3Asrant bhodhfsakor oyseobn hﬁ@hptﬁée@btent

i nvention, nonoclonal , antibo

0 ae Bt 51 HopassE96YpPor EPPONETHOSL GRSEitute of

antihedsesiel achenvel kad vecphblogy, at Chuo 6, 1-1,
Higashi 1l-chome, Tsukuba city, Ibaraki pref., Japan, as
FERM BP-2232.

Anti-gpl30 antibodies for use in the present
invention can be obtained as polyclonal or monoclonal
antibodies using a known method. As the anti-gpl30
antibodies for use in the present invention, monoclonal
antibodies of, in particular, a mammalian origin, are
preferred. Monoclonal antibodies of a mammalian origin
include those produced by a hybridoma and those produced
by a host which has been transformed with an expression
vector containing genetically engineered antibody genes.
The antibodies, via binding to gpl30, inhibit the binding
of IL?6/IL—6 receptor complex to gpl30, and thereby block
the transduction of the biological activity of IL-6 into
the cell.
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i ncl ude those produced by a hybridoma and those
produced by a host which has been transforned wth
an expression vector containing genetically

engi neered anti body genes. Therlamnti bodies, via

bi nding to gpl 30, inhibit the binding 35 of IL-6/1L-6

receptor_conpl ex t .30, and thereb | ock he .
t r ansductF S t‘?fg %‘F%}F o?j?’iﬂ?o &5 vjr%/?/ﬂé‘?e I ZIEM%‘li appibody
t he( xfldnese TheRxmime @ spoi erstichulant ¢hotbes (Kokba iple3-

Al j bod (Japanese Une 1 ned Pat ent

A ELLED et T L S RS Sy RV
antd 150 dyn t( iS55 151B)B- BB Siilaedy bodlyp amels 8- P8examined
antj_hody._ ( nese. Une 1ned 5 Publ i cati on

(K I?gﬁe)ry%- Jﬁtl% Qﬁﬁ%ﬁ@fﬁ%ﬁ%@ onal

ant i bodyarpraoduict gl 3 hython eohen zhrabei bedy catr égucing

cr | e ]

o s e e e e B

i s pammaduzsl 49 dercaibedivelei onafhwet hepll 39 may be used as
' ”@?ezr?é:'h@l i ATRe £84 1 Ss {hikenPRLQI DedrREe

fused wth known parent cells in the conventiona
celqorVEdttgiP it baeahef o f t Hepun et iopnoct dpatmmune cells

antdrRd sy DdUCd Nor 1Y S RS IR e Si6th 80N HYcel D€ in the
conventi onal screenjng nethod to prepare the desjred

15 IS o2 st ¥ i B4t 197 PRt ot danth ey thgy
bemﬁﬂdﬁﬂf?hlthfihbdyﬂﬁﬁﬂﬂd&ﬁﬁ@”ﬁ&ﬁri&ﬁma@Xaﬂ@lecreened by
gp130 used as the . sensitizin tigen for antib .
o O S et A e ety REePGkRtRY desired
seduénciedamd no aci d 20 sequence disclosed in European
Patent ééi Iéé&h FDméggé¥%§af“§§ﬁﬁﬁb%#'%§glEehgﬁﬁained in
cell is transformed by inserting e gpl 3 ene
sedrende lilmwing krowe exprissierpnpket ogrtyetepedt #g the
gp Ot £ | § i L8y egegord £ OOM LGN b
ho;s%q}c%‘fizgirﬂ{%nn%l%%curtuarg%%%ée}ﬁ%?ant t,hereorflz ©
TheRp@inad P YPuBo-hectpt R Frre ef PAeRCHEDERY 2659
t hgesfnRsidd ZdikEddem Aitesamt i vetont anppBiOftion EP
protern of the gpl 30 protein and another protein my
be 4 ‘as the sensitizing antigen.

After a suitable host cell is transformed by

inserting the gpl30 gene sequence into a known expression
vector system, the gpl30 protein of interest is purified
from the host cell or from the culture supernatant
thereof. The purified gpl30 receptor protein can be used
as the sensitizing antigen. Alternatively, a fusion
protein of the gpl30 protein and another protein may be
used as the sensitizing antigen.

Though mammals to be immunized with the sensitizing
antigen are not specifically limited, they are preferably
selected in consideration of their compatibility with the
parent cell for use in cell fusion. They generally
include rodents such as mice, rats, hamsters and the
like.

Immunization of animals with a sensitizing antigen

is carried out using a known method. A general method,
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30 Though mammal s to be i mmunized with the

sensitizing antigen are not specifically limted,

they are preferably selected in consideration of

their conpatibility with the -pB3ent cell for use in

cell fusion. They generally include rodents such as

mce, rats ansfers. and the .35 |like,. |nounizatj
IR HEShEr | Pg hETheh (P ACeh, P enBgpancous

usiadmin keoyat et hofl. a Asgentt akimgt dwdjgen18o fhe mammal.

ex l e, i nvp] ves_the | [ or c n

e e

Lrardﬁaluteﬁmuﬂfs?wmyde@ Bensi t appngpahd t geanohnthot

a e [ | d ' j ;

A o HLEE A SHPRECERRST OE PREESPLp81CaL saline

physi®l ogs daiX%Qh.l iae destreds wikledan a%P]@Ié@PFééFe\/\Pmﬁunt of

an aaﬂfgra%ﬂaé DL By SxSAPTONEALNY 88t cohflete

exanpl e Freund' s conpl ete adiuya_nt. After bei n%

emA&iyvant - i tAfEehriee BrabtRul abki ¢ st &F eliStBrgferably

Margmhid Ot SEVET 8d & I iBemEYefyrdséPe2dl 10igay¥Severy 4 to 21
Alternatively a sujtapble carrjer e, use

may b d at, the
ti 2% | MLERTRRTORE LY 2 h3UikARIei CRhEiahtg¥nle used at
Af tie{e | i gat i whuedga t hen conf thensénniof zihe antigen.

increase in the desired, anti body, | [s.i h

the | mmietTel TEVSAEEE ke BUR TPOnFORD: MARHE ARG Lhe

ar ﬁd&i&ﬁ;@eﬂtetghé od@seiirecﬁuaxh‘:)inbo@yeleveéd inmuhe serum, the
cells to be u ct ' ' y ol
arritfe fet e A Ee| EORR ! eoft! O AfkidE b are
celdubpactdd ot heelpafemtoncel Peefprcadatempnsedewlshto be
thes ARYEe (RS oReth | FHUDG, 200 CELLS, PIAT SRRk ¥ular, the

i ncl vari ous known ce I nes suc
P3)@a3les3n 653l {Kearney, J. F. et al., J. Imunol.

(1979) 23  maA8r 155 0ye P3n83488Lk 1a§ Guneepthdeppasent
in Mcrobi ol ogy and | nmunol ogé}aélgm 81; I\l?s 1

(KR ErS e af | Seerd werh ‘L 290 erAbRbE OhpdosaRune

6, &5 BdlpRdBdradBe- Idc(bbe gubi esus Dehbwat call, 10akk such as

) i 05 W) 5 PR 5L Bhgungy 2979

et &3; 1U548-mMub0), PIR6BBYBU(1980nrBént 1T3p)¢sS184

(Trpwor 1,408, (1o SingdrmtiRo1ogy (1978) 81; 1-7), Ns-1
(Kohler, G. and Milstein, C., Eur. J. Immunol. (1976) 6;
511-519), MPC-11 (Margulies, D.H. et al., Cell (1976) 8;
405-415), SP2/0 (Shulman, M. et al., Nature (1978) 276;
269-270), FO (de St. Groth, S. F. et al., J. Immunol.
Methods (1980) 35; 1-21), S194 (Trowbridge, I.S., J. Exp.
Med. (1978) 148; 313-323), R210 (Galfre, G. et al.,
Nature (1979) 277; 131-133) and the like.

Cell fusion between the above immune cells and the
myeloma cells may be essentially conducted in accordance
with a known method such as is described in Milstein et
al. (Kohler, G. and Milstein, C., Methods Enzymol. (1981)
73; 3-46) and the like.

More specifically, the above cell fusion is carried

out in a conventional nutrient broth in the presence of,
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Med. (1978) 148; 313-323), R210 (Galfre, G et al.

30 Nature (1979) 277; 131-133) and the like. Cel

fusi on between the above i nmune cells and the

nmyel oma cells may be essentiakl y4cenducted in
acc:{ﬁance wth a known nethod such as is described

in stein et al. ler, G and MIlstein
N@tﬁ%HSeEﬁQQHﬁr.a(iggi) U§S°?3a0§egéfa£ﬁ6 th@S|F%8 cell

Mor euspesi tealkyatbhe ﬁb@véxéﬁbﬂetuprpet&yﬂ&mEI@dycol
or" bR, CBENER L RRus  (hUaT Sp PhR AR B UEe, ama,

thelﬁehﬁdlfMSnpnaacadbavahorsutbraexdumb@hyl sulfoxide etc.

pol yeth Iengd%gycolgeg g% t§eng§én¥'rH%e( éc@%ﬂc

t he"f¥ke® dge an -ad) uvan
sucﬁuasodtnethyl sul foxide etc. 5 nay be added as

desired Lo e pg@@?rgﬁ rS%EBCE@nEFFOEmm H%'%%l%}h%nd the

preferred ra nmmune cel ['s an
celhgeiombpecadéd tg, beorsedanpl efor esan@leimds tomdile times

| Myoee ce ﬁnéhégéﬁgetﬂﬁﬁlgﬂé ﬁ?Eh%maEééqEEes @akPles of

culture e used t he above cell fusion
|nc¢wbEURPNm§@A@ fedbaniard @EM Ehet aPeVRededh fusion

SUi1§@i§defﬁPM§m€4grﬁ@BmuﬁfahBeMEQOE@l&MQEORﬁdﬁﬁH suitable
lines, a conventi onal cul tucre nedi

nd sed for
th|§°¥yEEe gr@@Fh OLuFPGr 8P0¥RIMEE P@@scgﬁg; gmes, and the
SUD@bﬁveﬁtléﬂgm aaltaial mébiaml Gisear dowr( EGSs nypebef cell
added. . I n _cel predet er m ned.anpunts of the

abo@%ltFﬁﬁUn%ngeEF§ §ﬁ8 EnEERIB) SHRPASIEL tafd o &g Fetal
wel talf sbeumal)Bes) cmbyube hddedd, to which a PEG

SO|Ut'OnIHr§%} ?h¥loﬁeaF?%dE9§gR9HEd3Z gun&%rof the above

exanpl e a ean mol ecul
wei ghmuné abblis 2000the BYedompscaddedaze maxed well in the

Con&ﬁ&%éa&ﬁgg?Qg_§9q59d60%%mhﬁlcﬁng @E&?@oﬁ%tqghab&ev1ously

desired fusion cells (hybridom)
r epeabted tbeabsetuéiit PG Heoidiexampbé a BEGt apletion with a

CUI&gég %bggﬁ ?deeESHEr%Eugggh@nlbgor%ED%%Obheés added at

super nat an ents etc whi ch
undescenbert fat ipheodr 3t koohOkKE /vy Brddaraecakcp@btain the

:ﬁg@gggreéafgsh¥grb@9ﬂ§ i(ByBehgaehad . by rheht Wy R@peRting the
sequential addition of a suitable culture liquid and
centrifugation to remove the supernatant, cell fusion
agents etc. which are undesirable for the growth of the
hybridoma can be removed.

Said hybridoma is selected by culturing in the
conventional selection medium, for example, the HAT
culture medium (a culture liquid containing hypoxanthine,
aminopterin, and thymidine). Culturing in said HAT

culture medium is continued generally for a period of

time sufficient to effect killing of the cells other than
the desired hybridoma (non-fusion cells), generally

several days to several weeks. The conventional limiting
dilution method is conducted in which the hybridomas that
produce the desired antibody are screened and monclonally

cloned.
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conventional selection nedium for exanple, the HAT
culture nmedium (a culture liquid containing

hypoxant hi ne, 30 am nopterin, and thym dine).
Culturing in said HAT culture a®diumis conti nued
generally for a period of tine suffici ent to effect

killing of t [ 1 th th [ .

hybr i doma™( ﬁga %ggpzﬁgce {té)ln%glgn% olvrseggjéllbﬁld(%%fs by

gplﬁﬁMﬁﬁakl?ﬁegﬁ_aﬁh&a&Obthgtlmhaﬁ bkMUMHngﬁﬂih an antigen,
Ifution oga | cte n

t hat b?oggég PRSS&@;. red 5&{‘.368& Ie;rhéltmtséglr ewg&%%es in

noncibnal Wythc_bonledlredlﬁnthgead@m iders itre co letre rg emy-

{ hogRBeYESTUR! LARTR Ohnat TRUNLENE ARV QI

t hafi an anti | SO possible to
senéymp]aecmﬁan alryemﬁhtaeylt ggtihn hugiaty yeilidmaa agdslisredor

antéQﬁHa?E 99%%reQOaBE%%§ﬂ %P%XQ%%ﬁgéaJHﬁﬂéﬁiaﬁ¥Y$ody having

the resulting sénsitize hocytes are fused
Wi thhﬁuﬁﬁﬁlﬁyéwoﬂé bandg nof ép thgadisisd nggb@ntigen or the

obt g5, t-be Qﬁ%hg@ﬁ E&ﬁ%@s@ﬁhbbggll@awéﬁé Jdinese Post-
activity of to_the désired antigen or t%&?
a t

desP?‘éYﬂlﬁﬁtjl aéﬁB@%pPé§>§|lﬁeté€P| Kok ) g fan

éo ?E@Hh@@ﬁo?étfﬁttE@Bb@%@hboﬁnﬁﬁﬁKO%@Nﬂﬂ@ élﬁﬁﬁﬁﬁﬁ01re of
urtherpore, a transgeni c ani mal _having a repertoir

of aafh H{?ﬁﬁnaﬁﬁtlg 8& 9§8REs CE8n Phe lﬁ‘ﬂﬁ%ﬂﬁ?&ﬁ %t?h the
t Beanamgﬁgebgolthtehenantgle@eexpxmseslsngwg:edéjsl & d @wbtain the
obtgin,t esi h n anti_bad

desg?% aBB{}‘gn( ?gléc %g’%lyntlerﬁat% %nr%cl%oﬁg%eﬁﬁ%ded above (see
Pubfhtarhehiwhad3Ph222F, PUD1ig24t33%1 810 \RG /A4L/A6030

VO 94/ 8%5?@ ﬁ@b%g’/%ﬁ%%g and R /296/53373R) 061096 and WO

mondél SAa y- produci ng “hybri dorfa thus
con86vddéd)can be subcultured in the conventlonal 20

culture u f I
or o’ ch ool Betkersg o aigaatons chus

(0]
obt 8PRSHBHEEREN&RTARE IS5RICEd tHEeH d& Fhenasm ot ongl

met hedtGaB heqused ot \WAInChesaitd depbriciond pddlonged period
cultured in the conventional method and the

ant Pbo8iBs 25‘ AQUSH: Bid@958 t he supernatant, or a
met hod Imnmbkdbrthe ob%bﬁmdmmmdcidmﬂﬁIanﬂxhuﬂidsxfrom said

andhggr oma, 3 %%qg@d can be used in which said hybridoma
is cultured in the conventional method and the antibodies
are obtained as the supernatant, or a method in which the
hybridoma is administered to, and grown in, a mammal
compatible with said hybridoma and the antibodies are
obtained as the ascites. The former method is suitable
for obtaining high-purity antibodies, whereas the latter
is suitable for a large scale production of antibodies.

For example, a hybridoma producing anti-IL-6

receptor antibody can be constructed using the method
disclosed in Japanese Unexamined Patent Publication
(Kokai) 3-139293. It can be conducted by a method in
which the PM-1 antibody-producing hybridoma that was
internationally deposited under the provisions of the
Budapest Treaty as FERM BP-2998 on July 12, 1989 with the
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conpati ble with said hybridoma and the anti bodies are
obtai ned as the ascites. The forner nethod is
suitable for obtaining high-purity antibodies,
whereas the latter 30 is suitablg for a | arge scale
production of antibodies. For exanple, a hybridom
producin? anti-l1L-6 _receEtor,antibo y .can

e

. be . :
consttert 1 6EPREIPRE SHePRBAS 1EPLY Gdedlien Nadgonéde Institute
Unee(%nm@dg’&’atagt SembhbeahhgnTe(:nsﬁabaio)gyﬁ- bﬁgm.o let, 1-1,
ca e_conduct y thod i.n 35 ich.the PM i :
oSS e DAGEPRG: N BPRUBCihse AderaKi BEef', Japan, is
i ntenbaspenatbyedipgsihédctndertot BALB/avindicens cofoktttaein the
Budapest Treaty as.FERM BP-2998 on.July 12, 1 W h
theagC %engfgﬁthfggo rSaﬁﬁ§§15§56épt rﬁsopu%ﬁele&’ or @
Natmeviabd| hst whitk sefidl hebstidoak $si endéuvard in a suitable
T.GC‘E‘LE‘PJnge\é’ eai%uguég 25 leneHRREHIc 4B GRATRN -El%lﬁlfléq%ing 10%
city, ar aki pref., Japan, I's infraperitoneally
i njleevidet 6eBALBSerrincentdoSEbMERorAdmEdaddi tieenufantured by
Wm!§$%ﬁ?fn5®@1Mégth9ﬂ¥,'%h@uhybkﬁﬁomQVSQM e 1 n
whi ch said hybridoma is cultured in a suitable

cul tfprufparuredubl aSBEREBRPIW 15688 REHMIhIc8¥CAH ng

10%mbeoviaethetal pgetunrandrby MBdCendi NBGtetll and the PM-1
(manuf act ured oehrlnggrswhnnhgéfj, t he hybri donma

by .
SFMIHetPoRY 162 nBRUPHEL it VoW B BRPFIAfant.-
PFHM || medéuobmnbfnandf aat ibedybywh@cBCWaBRb)roandeldh®y the

like, and.the PM 1 ntj bo can _be. purified fromt he
Sups SRt Pets b raRC LAY Doay . e t188d) Gene was
pr aduceeld bfrohetheebphbidamt gede ineéekhmaltegy intowai cmitable

an @é‘é@?d%{mggﬂew SthdR. ?hg?%ﬂufc&imi‘h&ﬁ Ey%is‘éo'égn be used
and integrated into a suitable vector i ch was then

i nt¥mdubederasent hogentaanbasusedocilpnefeaptdbeny (see, for
! ”Vé%%zhﬁi‘?(?SBgPPQBLQESN cant kbodynfseg . figk JeWAMPI@ERAPEUTIC
Borrebaeck C. A K and LCarrick J. W THERAPEUTI C

MO QRPN ANTABEEBEBI E§ubPibhéghrd fRe tbgi Padted Kingdom by

Ki ngdam DaN 280 MEERHERANL PHBLE SBBRS LTD. 1990) .
Specifically, nRNA encoding the vari abl

[ e (V) ion ,
of the deRFFeilgAtt¥odPRIS £REPELEE FF’SmV%ﬁtliagggy-(v) region
pr asiici g g€kl segueht 8boayhybr idomatedhe romobatidodgt-

TN Ry BASSL £, B BT Ll b S MG (0 on o
mRNA is conducted by preparing total RNA using, for
example, a known method such as the guanidine
ultracentrifuge method (Chirgwin, J.M. et al.,
Biochemistry (1979) 18, 5294-5299), the AGPC method
(Chomczynski, P. et al., Anal. Biochem. (1987) 162, 156-
159), and then mRNA is purified from the total RNA using
the mRNA Purification kit (manufactured by Pharmacia) and
the like. Alternatively, mRNA can be directly prepared
using the Quick Prep mRNA Purification Kit (manufactured
by Pharmacia).

cDNA of the V region of antibody may be synthesized
from the mRNA thus obtained using a reverse
transcriptase. cDNA may be synthesized using the AMV

Reverse Transcriptase First-strand cDNA Synthesis Kit and
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ultracentrifuge nethod (Chirgwn, J.M et al.

Bi ochem stry (1979) 18, 5294-5299), the AGPC net hod
(Chontzynski, P. et al., Anal. Biochem (1987) 162,
156- 159), and then nRNA is puriffied fromthe total
RNA using 30 the nRNA Purification kit (nanufactured

b t t I
) BRELTERC®), B0fephUE ke, ARLCURR Limbe e
Purahptafioatkoh bﬁanDNActMhed5'b%mpﬂarWEND@R RADRAKit

of the Yereol,0n.,00 ARy | hody ey e gunthesizad i hoq

alne u3|n arev
t ranBecohptaseM. BDNAtmay . bePspnth@gmiedAagﬁngSKhe AAn  (1988)

REV§ES§§3§?E§6pbpt%%iygg%%gfségfgg e tﬁ%%ﬁ%&%!%é@&s Res.

e synthesis
and(186P)i 17 caPdA-8P3E8DNAhathemplomsp P LymepEReRADR 1N

Ki t ﬁeégﬁ?éﬁa?béﬁ?dmgﬁ ggoggggh) angd HE%lQédRﬁﬁﬁ €§aqment is

., Proc.
LE%P@!QSBFdeSSm 8998P§BOErOB@Pya@§%§lan éndgmay be ligated
Nuc{@'GeéﬁbgsDﬁﬁs Mb1889rrl7a 28E3m2932htt Rlctor is

merase chain reaction be ysed.

npl oys .
TheC%%§FFEG¥9NAtF?5§§EHW pad 59?Pfe%dlpﬁan%%ﬁ@dpeﬁto E. coli

pr oglgigt , OEE@mnﬁﬂlaﬁdcﬂﬁbnb%s|bg@t%éleEQeWEQbopr@Nére the

Mor $over a_recopbi nant veg 10 const ruct ed £ th
eF L BRTaRBCPREANRRS KEF 86ced Pt §3ES S6GUeN& OF the

frogewbrell DNhomagsbar eocaéleaied byo apkepane rehdod such as

desj red t econbi napt vector. The base sequence of the

des ?%d oﬁﬁymsgh88hflrned by a known net hod such

as the dndeoxpenBNAodncd8i@ycehehd DRAioncodi idpet desired

}/fgwt ?.ga? gsahrggxaaagaboﬂx hay Been ofkdined pna

encodi n constrant
reg¢@ﬂ0@€ﬁge§h©nFoﬁﬁtﬁh§ gesiipad ( aﬁﬁ@@@@y ofhitéle jdgsired

theQntDBSS§at§91thQSth%ﬁp&%%%bQ%teHGQBQB an_expression
Al ternativel encodi ng "t he V regi on of

theV%ﬁF@ﬁodyX%ﬁyrBétﬂﬁﬁégvaFE& PHﬁoe&ﬁ°@%§9e§§@bN region of

vectRé affnbalpi AgyDNA QH%@@E@@eHhQnGOYQQI@&p&%s@@%n vector

anti bod ln o r to rodu e _ant.i bod

e hecoRt sianfor RUBnengali e thrt ooy 1g8ne¥ she PEikbay.

i ntegrated asdedesorpbedubelmhelahmlbndgxﬁbesasenln the

Veqéorsggta§n%8n %on, the antibody gene is integrated as
described below into an expression vector so as to be
expressed under the control of the expression regulatory
region, for example an enhancer and/or a promoter.
Subsequently, the expression vector may be transformed
into a host cell and the antibody can then be expressed
therein.

In accordance with the present invention, an
artificially altered recombinant antibody such as
chimeric antibody, humanized antibody, and human antibody
can be used for the purpose of lowering heterologous
antigenicity against humans. These altered antibodies
can be produced using known methods.

Chimeric antibody can be obtained by ligating the

thus obtained DNA encoding the V region of antibody to
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25 expressed under the control of the expression
regul atory region, for exanple an enhancer and/or a
pronoter. Subsequently, the expression vector may be
transformed into a host cell -an@ t+he anti body can
then be expressed therein. 30 In accordance with the

t |nv ntion artifici al tere
PeoBilB: RaRPaRE Bhay CoaBrien SenimiPrc Shhersey, Which is
hunﬁheaednaegmbndﬁ iand hunexpaetsisiody veart dre arsed ntroduced
for.,t gse lowerin g
ant%ﬁgﬂ|§ %8 § gPﬁsPr uﬁgﬁgo hes§5%|%§§é8°%% H?%feln see
35 Eanopeaprﬁdueed Bspbidclrown Bt 18392 3Chiamer iImternational

antbgggﬁtgﬁgbggcggaghn?% @% h99%b ng b@%n. %&;%(¥qun

obt ar ne “of "antib
18 m@moelncgdmgruneactm@d@n U@refhu;mf@rartthebmyesent

EHvéﬁtéEHe hnbggggkgqnb@to an expression vector

and 1 ntroduce into a host Eroductlon of the
ant i body FPHeFERAPLSee2 E&ﬁéﬁéﬁnt ate SOTAGEMSc AN e ding

125pK8, Laﬁﬁahﬂterﬁébhgﬂabr5tﬁét%nEhB&Q]NC%@gQ%ﬂNQf chimeric
92-19759). Using thi's known nethod, chineric

ant P%oaya%éioeﬁw YRSt AESpEBSERE 3cnPENEioh Clak B L

obt aespactEeélwa@maeE acblla.smaehh@avch@o@u@lsﬁadams been
encodi n |on or t

h
e S e e YA o AU TL SR
as BﬁwhbasoerBhkblasrﬁsnMBtM®86ﬁ aawaild NE.IMB0I410 3edy,i ng

the at,i,on II si.ted

t he® n\élo sybfgﬁhFeb % eéﬁ'T?egﬁy%gg%mﬁk%éﬂﬁ¥¥§?al
andccmlhetdﬁﬁszpf Tespettriiwdl pyndoMaEemeuBartez,ialdomited (23
W tht [ 15 i 0 usiahi glnvan

oy S5l B0l o|SpCRb et 006 R M ) B e
AbeK#pgAomsest Garat AB2taRY, apsi Nedtheiragdamlenddr-eat

Britain QGQaN@EEBe5Htﬁb%ﬁ§ndhhlﬁ%”&%|éQ@oaQ%HQQQVmeshaped
which is also called reshaped hunan ant i bady, has

beehuﬁﬁﬁeaﬁ§lppﬁﬁsphéﬁtPﬁ&ntWé £0 byofprerReating the

det@bﬂbﬂéﬂ@nt@ﬂh@? aebRymah iagt ireedynof(CAR)MyEMRIntibody of a
ot her than a huma

0L M3y TR0 o AT 6 o el Bodke oy,
DNAi hechankogpRf off pumparahmdnod& suTheanfeneadilesrdcombinant
aISBNA technology for preparation of such antibodies is also
known (see European Patent Application EP 125023 and
International Patent Publication WO 92-19759).
Specifically, a DNA sequence which was designed to
ligate the CDR of mouse antibody with the framework
region (FR) of human antibody is synthesized from several
divided oligonucleotides having sections overlapping with
one another at the ends thereof. The DNA thus obtained
is ligated to the DNA encoding the C region of human
antibody and then is integrated into an expression
vector, which is introduced into a host for antibody
production (see European Patent Application EP 239400 and
International Patent Publication WO 92-19759).
For the FR of human antibody ligated through CDR,

the complementarity determining region that forms a
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known (see European Patent Application EP 125023 and
25 International Patent Publication WO 92-19759).
Specifically, a DNA sequence which was designed to
ligate the CDR of nouse anti bedyowth the framework
region (FR) of human antibody is synthesized from

several divided. olig nucleotld s havin C

v ot PAPBFRE T 1 96M0Ra G GEn S Bt onE Sitre Shar JGED

Thed@BlArtehuSambhal aeddsi snl icpat edatn@wbrm D4 iencedi nge
i,0n_0

the Cr bod

e BGFAPEHY! HEG AR BxpraasronY, B sHESkDirad so that the
intcodpmedennhmlayhdetetmnnanglh@@yonppdduewhapeﬁuhyman
Eur o Pat [ 2 0 5. s qa .

It SPRAEPagal Pat BRI AlorFEACPAL WD 7 1oriopidqipe site

t he (ERtof Kuneh a&thbﬁdyCEEgaeed t(A9@3gh SCDR 85118 0) -
COﬁp|eﬁEpggr%kgmggéergbglle&ggh%nath%Odgr%& Humah zed

f avor abl e "an siteis selec
desantdbodni n@hacpdgegnonh@ff hameno ek tidgidon ist Utsr?@l As the

antbbog %arl%bh %@1g%éxbet%%Q%tE%%t re%#gya?ed Cy, and

errentarl eterm |ng regi on 0

huneqL 5 @y,i @ydy ﬁh}d tqmm aaraepampreat eaanbegaeed The C
site

b|d|n
B51F8869" SFoPBRAnArEioPEY TRVmER GOSIE 56Uy o tEt ove the
hungﬂhigdlaytbgedmtlbbdyComegh@npmbdh@ma@nammdmygf|s
used. re t
use0. tochifecse’ S IRgH DALY Lotk VISR regton or
exaaptebodandbeluedqfrﬁmeaCma@@BdnoaheWUW@@namhdnhﬂman and
ﬁS E‘)ggé&SH LR 5 Oﬁ %um%ha%'n't'ﬁdéagf
roddction tﬁer I meric antibody conS|sts
of hh@avazedbaetnbgdancefls1§ﬁts| 96dy hee Gioved emegrhag 1ty

nanH@kthEﬁﬁn%héagEB% BE”@Bt@%@dyl@ekﬁ%e@ OO mammal
derived from human_ anti body, whereas humani zed

ant PEBAY EBABI §h§ BiMERe aeslnﬁhénéﬁtaaﬁwk &&géﬂ’ﬁ [Ty the €

r egtealeﬁ it hh@dbo@@f ti\élezrfeE:lo mr@mrmmgalnh a@iﬂl&ﬂodyhan
r.amewor.k r nd t

of BAEPBAAPORYr | SBGERBRCI S enEctody s huns Boay nas

A@CBédhngbmucadtBgemhamtyhb@eaeefusefmﬂeamumm1dmnnbody for

has beenf% guced $9 %%e%Qe% are useful as an

ant B86dy™ 8§Sse Ae present i nvention.
As a preferred embodiment of the humanized antibody

for use in the present invention, there can be mentioned
humanized PM-1 antibody (see International Patent
Publication WO 92-19759).

Furthermore, as a method of obtaining human
antibody, a technology that employs panning with a human
antibody library is known, in addition to those described
above. For example, the variable region of human
antibody is expressed on the surface of a phage by the
phage display method as a single chain antibody (scFv) to
select a phage that binds to the antigen. By analyzing
the gene of the phage selected, the DNA sequence encoding
the variable region of the human antibody that binds to
the antigen can be determined. Once the DNA sequence of

scFv that binds to the antigen is clarified, it is
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As a preferred enbodi mrent of the humani zed anti body
for use in the present invention, there can be
menti oned 25 humanized PM 1 anti body (see

I nternational Patent Publicat+on0W 92-19759).
Furthernore, as a nmethod of obtaining human

t i bod) hnol h I . ' Ltk
24D 2 LSCELPONCH Uah, SIFL 0P BEATLRB LD vector
thosmaﬂes@%twams 89idbswguekoe amanphen theobariabkehuman
gsq%on %ygnaf%ggé ﬁggﬁogg gfgr§§§§%dgnkhg$nzghﬁa89n be
(ﬂﬁﬁ@Mﬂ@tl@dﬂ? Q%é@%@4?o W@e9é62039bha§@ BQAQGBﬂgdSWO

to éi‘/teegé‘f‘;%heﬁ%@/?ﬁ'ﬂwz'tﬁ@ ot g1 g8pe Qﬁdt i 9‘329@388

selec sequence encodi ng 35 the varia
regi on oanthteomnmngﬁt cmayrv%@dbaﬁdéeﬁérlbﬁé above may be

antd bengebst gl ned. i sexhben Db seauenes ehe case of
scFv Inds_ to the antigen is clarified, it is -

20 mw@%lb% €91 LonsErREESARCAPPRYPPPafECERBrésEPEnuSing a

VeC&éEtofr@@n@&ﬂﬁﬁhgsaS@bﬂm§ﬁﬂyeﬁ§@daﬁ§ethenp&@moter, the
obtaln a human anti bod

These .ne ds ar
knAHE P a9 B t?oﬁﬁd¥¥ﬂr9if§§/o&g§7lnvﬁﬁéﬁkzg$§1P°ly A
WO 934062 113as 2 6n 93p3 1286y WhR3418873! WOwASL@E4B8thereof

and WD 95/15388. body e onstructed _a
dest | He¥Fabdt e ‘enb%ln%xﬁgég gﬁgand ésPB?ﬁSd%Fnthe
knowomet éotenhantbe tasktudé humamatiynmeghloyvirus immediate

expresn$g%rgggtgﬁégﬁﬁggpgkshed using a vector

cont used useful pronoter, the 10
antlbodyA@@nElQ@abéYExgse§b@dprgmm¢Bﬁ/ﬂhhéhcﬁﬁewbépv can be

A &% oPa§x€§§QSQBHr@?|¥n£i5589 ab3 usgoﬂﬂskhgaﬁkesent

ther or a vector contalnlng sai d DNA. Exa | es of
t h@nm@m@r / E@BRCern| hel vae hwﬁaﬁlcweﬁ*eﬁsrfé%ﬁﬁbéncers

I mediat &5 P@ff&vpfﬁgntﬁb&zsﬁénﬁﬁfusl5aédﬂbth0@||Mnd simian
as the pronDter enhancer

d f
oYU o of SWAD] bomySf BFOUGEST A/ PRESPFBLEn(erived Erom

'nWﬁﬂﬁth?aﬁh@éflgaQuQﬁ YseduMbhaklongation factor 1la
pronot er s/ enhancers such as retrovirus, polyoma

vir (gEFRaEnovirus, and siman virus 40 (Sv40), and

pronot ers, en Q%ﬁ d 582 “g% 37 C8kk®mp1ish

such as ﬁéna% g%éétggh¥§ggéorn% Y g@ 432y08kkBmp1ished
by the method of Mulligan et al. (Mulllgan, R. C. et al.
Nature (1979) 277, 108-114) when SV40 promoter/enhancer
is used, or by the method of Mizushima et al. (Mizushima,

S. and Nagata, S. Nucleic Acids Res. (1990) 18, 5322)

when HEFla promoter/enhancer is used.

In the case of E. coli, expression may be conducted
by operably linking a commonly used useful promoter, a
signal sequence for antibody secretion, and the antibody
gene to be expressed, followed by expression thereof. As
the promoter, for example, there can be mentioned lacz
promoter and araB promoter. The method of Ward et al.
(Ward, E.S. et al., Nature (1098) 341, 544-546; Ward,
E.S. et al., FASEB J. (1992) 6, 2422-2427) may be used

when lacz promoter is used, and the method of Better et
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For exanpl e, expression may be readily acconpli shed
by the nethod of Mulligan et al. (Mulligan, R C. et
al., Nature (1979) 277, 108-114) when SV40
pronot er/ enhancer 25 is used, -op1by the nethod of

M zushima et al. (M zushima, S. and Nagata, S

Nucl ei ¢ Acids Res. (1990) 18, ,5322) n Fla

pr odbt ef PERRGAceM i §tuded: Pﬁl?ﬂgecéggggf E% 0H041 1043)
EXPhEGSHENUBEBY bﬁeﬁoﬁﬁdBtQﬁombyereEabbﬁdlInklng a
commonl y usegguseful pronot er,

for ant|65d§r eéﬁ@??&nsegﬁsnf:ﬁe%gﬁt FB%&% gé’nget eoelon’ when

eprﬁS&ﬁdedehlOhedpbylpxasmssfoﬂ t beraf thas petllte signal

pr onot er for exa re,can _be nt| d
pr onBeBFRGRd (kFaR roﬁth e ﬁétﬁw% r'd g%%7 169,
(VWan879E4383¢t cah. beNasede (Aﬁ@&ﬁ 3¢par5¢4n@46haman¢lbody

Ssegignﬂggdahh’tEAsﬁggiPlgéﬁgzk %%%%%@%7%fﬁ?ﬁé"%nt1body

n-lacz use the meth
Betierapprop21ataﬂy ¢Bépilded hefgﬁeamse deieencdor example,
(19@@)9g§g03§g§1 1043) nmay be used when araB
onoteér s used. As the signal sequence for antlbody
secretlohs ﬁhénoragéau@édrﬁﬁlﬂﬁétﬂéﬂrmﬁﬁﬁﬁ%ﬂCQ? be used

30|thoEQedQ§H$ea'§Q@h @V3©9U§6Q9ohbeWur§s Pa®indtisus,

. Bacteri ol 79- 4383 us
Aft]@Pvééﬁapapilgréoﬂ‘ﬁeVéﬁPlsdeV pra&&u)ct@& ke Hirthernore,

per 'f@kaﬁmta Fﬁ@l&}fﬁl@ﬁtlib@ ?ff the @I@tnleb(aid)jpy Irﬁ;mber in the host
appropriately refo before use

00 G8) B0SHaf o 0 SRS ERE 101 GEr COE Sy ST CAOTE (erisectable
cgnmbekusedthbhamendgawedlﬁeophsmotp@lqaﬁm:aaa u@APH gene,
adepovi [ il rus - BP
Iikgﬁ EVW%F%B Kin %%E tﬁgqg %b'flggtlg% opg¥ﬁﬁﬁg¥im?uanlne
copphnapherlbnsyﬂethessfe¢@BB dﬁ@xﬁmﬁiexpﬁégsﬂéﬁi
Vec&gﬁ?dgegogg%l Lude 433 S8l qLaR,§ ﬁ%n@ralﬁed' Stl'Iehe_lee

m nogt ycosi hosp hotransferase ene,

thyn1d|nﬁoklﬁé§ep€vﬂycﬁéﬁ@ Off, a@éﬂ&Q@%ﬂ 3%é“§h$mlﬁ?e

phoﬁ?@@éh?°§ﬁbeﬁ%§6§fe%%?e (reeRe@Rtlord tdmh&an be used.
drof ol at e reduct ase ﬁ

e and the |ike. For
het B oBREERGA 16N SHELBBY CFoFMISbo BHEDeAS b impr i ses
I NVERLI 9A, valYopoediekl an s¥vepProaiudid disedistelhe As the in
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production system which employs eukaryotic cells and the
production system which employs prokaryotic cells.

When the eukaryotic cells are used, there are the
production systems which employ animal cells, plant
cells, or fungal cells. Known animal cells include (1)
mammalian cells such as CHO cells, COS cells, myeloma
cells, baby hamster kidney (BHK) cells, Hela cells, and
Vero cells, (2) amphibian cells such as Xenopus oocytes,
or (3) insect cells such as sf9, sf21, and Tn5. Known
plant cells include, for example, those derived from
Nicotiana tabacum, which may be subjected to callus
culture. Known fungal cells include yeasts such as the
genus Saccharomyces, more specifically Saccharomyces

cereviceae, or filamentous fungi such as the genus
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the in vitro or the in vivo production system As the
in vitro production system there can be nentioned a
production system whi ch enpl oys eukaryotic cells and
the 25 production system whi ch empl-oys prokaryotic
cells. When the eukaryotic cells are used, there are

t he rodu i on systens whi ¢ch enpl oy anlnal cells,
pl afif eE@FﬁiusormPﬁﬁgéPeEéﬁP§alkﬁbﬁﬁRﬁ?%ﬁﬂ lysp|niger.

i ncl ude §hgn ﬁamtrbaargzattlls: &'éqflsa%lr@‘steQi | £heéX&S are the

cells Loma 30 cells by h nBt r ki dney (BHK)
col PRoOREL o a teRag v higRo CrBies, CEst Sl ies-  Known
CeIbacSacha&sz&ﬂ@pu&cQOdﬁtESche@ﬂc®3h igesiEct (Eeldsli), and

SUC$U§§1§ % Sg%gﬁ%ﬁand Tn5. Known plant cells

i nc t hose derived from Nicotiana
t abacum Bwhinhrpdychegsubjiectednisd oralalti®©n35 thid tgeme of the

Kno&%siyggagnEEEEE 'gﬁkgd?hgggsgééﬁgcgﬂ%sédf%uf¥ﬁ8ﬁihe
Saccharonyces Specifical'ly "Saccharo
cerbva@ééerm@d €6ﬂéﬁeﬁnouéttgmgth§u@nC%deM3qgmmmﬁ obtained.

22 cﬁ%whbl us, cBHaec§eacaE' cakl mgé%gh&@tlﬂola% ni G&Jr-

When the pro ar£ot|c celTs are use ere are the
pr otRFP bR s§5t ERE ﬁﬁﬂéﬁrénéﬂgylﬁacE@$WhlM@M | KPMI1640, and

Knoywpy baghepkaliseal, | §an§EBQ§\ E@Em@m@ﬂt@ &Rldh G& fetal
col i and 5 Bacillus subtil i ntroduci ng, via

tra%%*%rﬁﬁ??@n (FERe @éﬁebeuFﬁg 1&e§PW€d“@ﬁﬂP@odyIn

i nt@dahemnpeéhslaedl@sl ke B8 pheduteanshor®e el | s

inyvitro, the an& body, can.be ob ai ned., l[turing is
ot et HIS: AB kR oRHE RoPROGE. Cher S0 ibeatpencadas” been
theimutbdueeﬁiﬂutd,tEbEhbdbEWhaRPNh&ﬁé@,o&nén biMdMal and the
can used and serum suppl enents such as fetal

cal% serun1(FCS) may be used in conbination. In
add|t|onAsannlbbdbeprndyCDéoprsdltemsbnthbwe lopn be

i@ﬁe&eghés %Hl&ﬂ' Hpigg Qﬂﬁhgggyaggn%hpgﬁ which
been Intro uce I nto t om nal cavit
anlwl%hdplﬁ@tsh k@hemsanﬁmeleoaﬁeougeﬁhoﬁh§yt§t @xe, the

?%%P@n E?QEéﬂQthibﬁsémM V\% mﬁfﬁ]?&a@lé aRdMhSects.
t hose which _enplo | ant s. en aninals are

used, tHef NAFBRALfe 9935?od9é9§0n5§?§Pen@lﬁﬁvcﬁnd cattle can
enboyusedal scRNAG1 A58€7 SSPECTRUM Biotechnology

Applications, 1993). Also, as insects, silkworms can be
used. When plants are used, tobacco, for example, can be_
used.

Antibody genes are introduced into these animals or
plants, and the antibodies are produced in such animals
or plants, and recovered. For example, an antibody gene

is inserted into the middle of the gene encoding protein

which is inherently produced in the milk such as goat B
casein to prepare fusion genes. DNA fragments containing
the fusion gene into which the antibody gene has been
inserted are injected into a goat embryo, and the embryo
is introduced into a female goat. The desired antibody
is obtained from the milk produced by the transgenic goat
born to the goat who received the embryo or offsprings

thereof. 1In order to increase the amount of milk
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As mammal s, goats, pigs, sheep, mce, and cattle can
be used (Vicki G aser, SPECTRUM Bi ot echnol ogy
Applications, 1993). Also, as insects, silkworns can
be used. Wen plants are used, 23obacco, for exanple,
can be 25 used. Antibody genes are introduced into

these animals or plants,, and anti bodi es are
pro@ﬁEElenHQUGHeaﬁ@ﬁ&F§d 6 Eﬁﬁh@ E%id@%r

For texapgkeaicagoaftt,i h@dyhog@@e malys be’usgarvtad tidntuhd hﬁ:ansgenic
m ddl e of the %ene encodi 3% rotztn 30 WhICh
H &

mh%?éﬁt P§ BPBATEEGHE -t && fdarr Bfo/Technology
cas¢lLaouo peepave-f/o)on genes. DNA fragnents

cont ai ni the.fusion gene . int nt.i_hod
gene haswgggnsll §’é’rrtm<§d% Feulsedgci‘%';&%llcatvll%:uas lrfbc Yhich the
enbdgeiranddanhe bedtyr gene @asntbre@ducedsemlecd aLSf drrefleected to

9034 ne TG dEsied A0 Ladua3g Jes %thttaibgjgognfaa%ﬂqgeobtamed

m | uce transg enlclg?at
goafrmmothecépdddfﬂWéde@ﬁrwdeoﬁ kw3 nd&edahereofet al.

I'n ﬁggﬁ&etQ1©@%re@§% t Reampunt, ofvdidder,23hen tobacco is
containin desiréd anti body produced by the

traﬁ§@€n|gh§o§€51ﬁ@ﬂn§ﬁé§bﬁﬁy @@Qﬁ\k§1%Q§QQR?d into an

tr agggerks i c80a 2% ra FRIrORadites, (f%leréxanlﬁ)ll\é pﬁMONi|530 and
BIO/ echnolog (1994) 12, 699- 702) Wien si |l kwo

aretDgBdL 8a¥@F59|r&§ |HF6QHﬂ9ﬂ?tHﬂ¥ :QQQ§?rlum 'stich as
antAQdeagtéelﬂﬁStb@@ﬁabﬁ%&mtedTHEIUﬁdﬂHﬁﬂhﬂ(lstﬂhEn

o ERE Ry FFACRE B e Atk Ll o ovcen
. theNdtsaiee0l 885) botly, f392r $9%) .1dvreso vl ,theherpbacco

tob .Ls 10 used sir nt4 bogy e
|n328§ ﬁnt% a% expggsgﬁon gggfon}for Lﬁgﬂts é%994
exahﬁﬂelﬁﬁmN 530, and then the vector is introduced

into a bagLar LUPiPUeR |¥ dﬁ%@ & UR Bl AP LNS: in vivo
The bacteriumis the |nf ted to tobacco such as

N CBEPAHA i aBacyEASob RS M ST iR i Tad DI ipAing the

fronekbg bﬁams (@f chenhobacede (IWYH@RKBhALT QL Mmaeltm of
al ., Eur. J. Innunol %1994 24 131-138)..

ant ?BBH?OP@ BegdfCe & PR TRk it rléltc?rg’%%*‘r% J\ﬂt\Po ah expression
pr odgetben asyis ters hoas sdeger ithedt sthoved NAndneodiongly, or

theDNA encoding the H chain and the L chain may be
integrated into a single expression vector, and the host
is transformed therewith (see International Patent
Publication WO 94-11523).

Antibodies for use in the present invention may be
antibody fragments or modified versions thereof as long
as they are preferably used. For example, as fragments
of antibody, there may be mentioned Fab, F(ab'):, Fv or
single-chain Fv (scFv) in which Fv's of H chain and L
chain were ligated via a suitable linker.

Specifically, antibodies are treated with an enzyme,
for example, papain or pepsin, to produce antibody
fragments, or genes encoding these antibody fragments are
constructed, and then introduced into an expression

vector, which is expressed in a suitable host cell (see,
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20 heavy chain (H chain) or the light chain (L chain)
of anti body may be separately integrated into an
expression vector and the hosts are transforned

si mul taneously, or DNA encodt itf t-he H chain and the
L chain may be integrated into a single expression

and t he host is t f
&[éjlrnaﬁxiaér}%e’Pa Yt zgubﬁ‘ti (:r Pgn“?v\gﬁgﬁ&gﬁ%ng{@g&?efsz
An12|9ltc)£@g-|2£957 d;0rBatsee1i,n M-hearpt eﬂa@mmm,vezhﬂﬂ on M@’yh@fés in
an 0 r d f
I otr‘ii Hyojtqrégngl ?e]f er alkf{—,éeuélsée(éér r exa xx[?o A2
fré@n&nﬁ& So,owmthdﬂxhn EnﬂymplQQYbélﬁ%&klbﬁ%d ¢&6'496'
Zi% oﬁza Py | or e £- 19{‘%5‘23F oié&y’zv 19 gh, Fé5'5§ 663;

i'n an’d aln were 1igated via a suitab
| i rﬂoeusse@psm chaa‘q vl antfedmweds Hp £1%EeR b0 Wi £h9%% 121,

d66 ﬁ%affp'p? S2pal N oF THERSH N(1491 produce2-137).
antlbo y ra ments, or genes encodlng t hese

ant i bodyser%g??éhtl%e AEainpd thuct kAt then’ region of H

I nidRducethd Rk an S Sb O M@&I@fof Vﬁkhi@ibd)@y In scFv,
expressed in a swtab e host (gell -

ee
exdhf & TEFiIN $F dt dain @gn %%@z) 55 "chain are
29@&—e&%&%b1%et11ejaté\d Wil dor i ke, PleefeMIIpda peptide

| ogy, (1989 8, 476-496; P hun, A._andg .
exy }f dgﬁw' E‘?]tzﬁr% by %ﬁg%#ﬂ;w@ca@‘ Sci. USA
zllzti(wggxz) gsa,arﬁma FB§3)Met Hbus V nr&qizgmod Doy ¢1@89)and the V
Enzf)? o&gyoe’t?fgé% L‘J?r‘gelary%%% é@éya!)e d@@%@&isﬂr&rl any of the
IT| BHE@e (ko tlorged 1&32t-1mle%cFvA%atMep%th%eleer for
[ r h f
| B (R Als fahuinald YiE pestpeo
ChaomEHG \fcrreg@tﬁmm]red_ Bt nl AraniRefafap| yesidues may

i gatedada a linker, preferably a peptide |inker
(Huston, J.S. et _al Proc

(1988) &BIA m@g@)scﬁ*hecaﬁ%% ot Hs MO AP encoding
t h%h\é H egidim &dr Leichal nichais cFvragyomeo fletha esbbédvemantibody

o0 DI o SHYS R, 068, AT OS5 AL region o

Si m@lee- aﬁwm Frepitboly aonpre stengpldoe byamppbifstzng the

19p%rPtnl%na%id trheeSimser{@gdirpg ’H}*?gddesired amino acid
sequence among the above sequences by the PCR technique
with the primer pair specifying the both ends thereof,
and by further amplifying the combination of DNA encoding
the peptide linker portion and the primer pair which
defines that both ends of said DNA be ligated to the H
chain and the L chain, respectively.

Once DNAs encoding scFv have been constructed, an
expression vector containing them and a host transformed
with said expression vector can be obtained by the
conventional methods, and scFv can be obtained using the
resultant host by the conventional methods.

These antibody fragments can be produced by
obtaining the gene thereof in a similar manner to that

mentioned above and by allowing it to be expressed in a
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DNA encodi ng scFv can be obtai ned usi ng DNA encodi ng
20 the H chain or the Hchain V region of the above
anti body and DNA encoding the L chain or the L chain
V region of the above anti body23s-the tenplate by
anplifying the portion of the DNA encoding the
desired am no acid _sequence, anon tgﬁ above

seqieftes DPNtAROPER B&cHTEGudess SPhENsARgSses these

pai EnsPBeULYfREghBatket h ends thereof, and by
further anpli conbj.nat i on encodi n

fying the Q :
t he peptﬁ&emPPﬁQégdpépFP%ﬁd&ﬁ&’tﬁ@t&%oagésp§%FQﬂ#%ﬁ$d with
defbﬁeiohbagometbleedgu@h 2@ holDVA they llengatodd ded t(REG) can
H ain _and the L,chai,n, respectivel.y.
enc%ﬁiﬁﬁe ¢Fv Eﬁgébﬁ eén @5n§§%€c & %léhaﬁg§%?%§§$¥#?%ses
vectheseonbdiifiegd ehemband es .hoFheseamsiddriiedl amttipodies can
said e i.Qn, ve . e . & t . :
L
t heobkesnktant These g thiosisc baventilasadymiEesdestadlished in
Thesg.antibody fragments can be produced by

obtaining the gene thereof in a simlar manner to |
that nefnitéredigbopecdng ey aad mga;@slstedt G Ppglescribed above

expegsased LBparatded sl theAlhishedy craputsaddesfithe host
al so enconpasses these antibqdy fragnents.

As :
modFeiéd2RAt thERi B8y Bft Phgditd§dadSolicards iy - Separation
varhﬁgs ﬁ@h@@gbeao&UQE g&epahxﬁb@ﬂyﬁﬁ©rgMMQ?HJ(HE&% present
can, .used. "Anti body" .as.used herei.n .al so
encbﬁﬁﬁggégntW§¥eé%08Fﬁé§?l&ﬁ?ﬁ@o%ﬁb?ﬁ%%m£§¥lﬁ&f?%%ﬁfgraphy'
aﬂthbodh§s§oanmnbesedtébue&ubm efemndalyl yhmdisyagqmpphy,
the,_antibodies th .Qbt aj . _these ds.. :
al r858§ebggﬁ g)gt g‘%?lits}%gl&%l %%%ttﬁ-emar%t .Crg%lt‘]“%‘n%rglg\é‘iﬁeosteln ¢
pr odoteunandEerpprdssed fas hdesorirtied sabowsl igarkhge Protein A
399?5%&%9 %&8”&&9@ | BSi @RS OWeinde ¥ tF1e 0SNG the like.
cel I "and t hen be purified to honogenei ty. o )
Sepal aeirsatizrdypuretihegs dorofePiRe adiinadif M ifseation

in tBavRHeIBAL11yNVeRY @ MY R idGC Rl istheddy without any
aff|n|t¥Pchronatography. 15 As the colum used for

suchiBLFRRLPY-chr omat ogr aphy, there can be nentioned

Protein Aepaleioandndr @ieiifiGatdenut theanmpltadbaly for use

theigaEREeg%egggg E%v%% i%%P%%bnb% accomplished by
combining, as appropriate, chromatography other than the
above-mentioned affinity chromatography, filtration,
ultrafiltration, salting-out, dialysis and the like.
Chromatography includes, for example, ion exchange
chromatography, hydrophobic chromatography, gel-
filtration and the like. These chromatographies can be
applied into high performance liquid chromatography
(HPLC). Alternatively, reverse-phase HPLC can be used.

The concentration of antibody obtained in the above

can be determined by the measurement of absorbance or by
the enzyme-linked immunosorbent assay (ELISA) and the
like. Thus, when absorbance measurement is employed, a
sample is appropriately diluted with PBS(-) and then the

absorbance is measured at 280 nm, followed by calculation
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colum are Hyper D, PORCS, Sepharose F. F. and the
like. Alternatively, nethods for separation and
purification 20 conventionally used for proteins can
be used without any Ilimtatien26Separation and
purification of the antibody for use in the present

b ,
apBT O atee TATORE bEDaBiy SERLF" T hah [ha 280 2t 1 ma/mi.
alb?%e?m}sttme smﬂerismfrhf?hw rhruﬂado?ma@hyregenﬁr aFI eanducted
ultrafiltration, salti i

Chrjfrat Obt Ay |T1r&‘ll%de£80 i %gaa %/'é a{lgﬂ E%}%gng
Chr?&%ﬁ 96 @pbyeq hyglr SRGPDICI Ehe@mBb OTr Aghy1 98l 0.1 M

fil Ion and t ke. These chromat ogr aphi 8%
bﬁk30:%¢k9m%%ﬁ|mw%fﬁrghp%e?f6rnﬁﬁcé fedura @ well plate
chr ( t atLv r °
HPL an %J}s{% w&n%ﬁncgﬁgr%l g}ﬁ&%?égﬁt@l é@eEH@éﬁt at 4 7%¢

obtﬁ&r&mh¢wu1hﬁeabmgeaﬁanbbeydetAfnenehlbykuhg, 100 ul each

measyur enent of abs e.0or _hy z LN

oS iR oRELabe R HERTEsiephiallr EothkbEEsent

WhQﬂnﬂQ%@%@?”@ﬁ ?Efégpﬁﬁfﬁbnf§lﬁﬂﬁboyﬁd aAtibadpl eoirs100 ul

appropri ate iluted_w

R e Lotre it etearuseg W CREPEbhedspyhe standard is

iaggﬂ%%?JOmid 2ﬁcuh3t€% hherabmotpmpenatueéfforeﬁthoﬁr

at ng/ en the used, .

nmeasur enthe¥ sWeSRHREt eaooa%lfB% g@\gge%“ﬂgg éB%Fg plkaline

gogd hé@ﬁha@yganléﬁgiéaaaﬂt@chumaﬂ bgcTAﬁkldbaytemahafactured
| car

adg%‘g‘lﬂ)o S@%R%?Ilﬁl 3?80 p eﬂgf %.Bﬂi%geey Eluﬁgf and

IS tatapdrd ﬁ@r@VEéﬂlghhoat 4 Eftép wambbhbi zéhtheubstrate
ant i After k| n

Sorenivienl 1 e duedeeid: 1hotntsfal hroRiRld by the

i N\uerd $wrenenta sﬁn@lbeocbanaenahg4Bhenmntl'sboéyth@r MIQBOPLATE

Ltéﬁ%%r qﬂ&?@ll9&%5gﬁ@gﬁﬁfggEﬁgerb§ABE§Lhaa§ Egecalculate

added I ncu roomtenperature
fortueh@@mcem¢r@tlmashfnghe1d@suzeéfaBQQGOﬁald

diluted @Jlé(aé1Qgregh@gpga§g§eag@b§heghénbkeﬁéﬂﬁn ihgention
anti body (manufactured by BIO SOURCE) is added, agoes not

i ndibatde a¢tivbhy 185t QH’B@FBQUF@ fhr61TRGEPLOAT £B
“ﬁaﬂtéﬁbmi@etﬁéb§i6§b§1c§9|th@ﬂlt§ added-and Thus, the

Ilug%%%gg% Ifléo though 1% competes with IL-6 for binding to
IL-6 receptor, does not transmit the biological activity
of IL-6, and thereby it blocks signal transduction by IL-
6.

Altered IL-6 may be constructed through the
introduction of mutation by replacing amino acid residues
of the amino acid sequence of IL-6. IL-6, the source of
the altered IL-6, may be of any origin, but when the
antigenicity is to be considered, it is preferably human
IL-6.

Specifically, the secondary structure of IL-6 is
predicted using a known molecular modeling program of the
amino acid sequence, for example WHATIF (Vriend et al.,

J. Mol. Graphics (1990), 8, 52-56), and the overall
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measur enent of absorbance at 405 nm using the

M CROPLATE READER Mbdel 3550 (rmanufactured by

Bi 0-Rad) to calculate the concentration of the
desired anti body. 20 The altereg71L-6 for use in the
present invention has an activity of binding to IL-6
recgg%or and does not transnmt the biological .
act§h4eGtDfon | tee FRiRC #REd HpEired FP-BE FRABLGASF 1S

comnpaiBsatbd h | Afbef Ofin bapgidigrigtel mbnoegeptioresidue has
does not _transmt .t he biohggical.acti'

ity .25 of _I.L-6, .

andPIHR DT BFIckBUERY f?aﬁ%ﬁﬁ%%FS%dbgolﬁfé?cg amino

Al tesidl ddb 6t iyt ben clopsthectedmdhl pughetihpolymerase chain

ot PP hBOR FHi Aht efetPel TER5hing che pase
t hesspuetee 0édn8O6dihg lahmen edLt - Genangsbe bémahyte’thereby
ori,gi n,, .but e e i geni ci j o-be Co

o Tt ebehbegs BBALGETLE Bebpoborbe. mnis s chen
Specifegted, t he desbnedr yisteusnugppoppriagej sxpression

pf%ﬂ%@é&d Uﬂaﬂ.@hk@ﬂwahg%f{f:gkéa fRdel 88 BEOGhLRRY Akd
e I'F

th anﬁno aci d sequence, for exanple WHAT o
(Vrdeerrdingl t9 the awpresriphi cRrpdvgbiongangopygyfication

angud oy es Bl fatg2fecohibeshst OQnUﬂBo@gi. no acid
residue to be replaced.is eval uated. te

eI fter an .
appr opr i WeChid focReTRl eesPHuEN Ra’3l tBEEA aéfgrﬁFﬁeG}SClosed

mthﬁ%!}?fhtl]:ténliidgff?ﬁtlcﬁﬂ.IOJFfﬁﬂﬁl.aﬂhléﬁ. acbd4) 269, 86-93,
subs ution co u r chalp 5
;etd G PR St hod PR VEePhl Lant APHTng fe HO 96-
bﬁSﬁB%GEQU@@deW©n96d1WQ6ﬁunan IL-6 gene as a tenplate
thereby .to obtain_a gene encoding ap, altered LL-

Thi s 1% Thentor At BaFaten. oat fie Pudtnd B hrbbeBeor
appraprial epeppigssion usectiorthérpreghnthinkention has an
al teted 4 & 6o £ag: g abt g nedl- 40 aceording, L orlhe

expressiom production and purification metr .
saixkIREORLY bt andi dody. nShetranemékakPrebisfogheal

al tered,dy 6 ar erdsscl psgd, tReBipkenpaktigl Bkptide or the

Bi ol . Chem (1994) 269, 86-93, and Savino_et al, , .

EVBO R {agemyonsPangiyl 1BeRt g gBeCibieasy, Tahibdps the

96-liftbhg The 11L-6 partiaé pepépteropyt Benbhing to IL-6

reqf éégtor or IL-6, respectively, and thereby capturing it.
As a result, they do not transmit the biological activity
of IL-6, and thus block signal transduction of IL-6.

The IL-6 partial peptide or the IL-6 receptor
partial peptide is a peptide comprising some or all of
the amino acid sequence of the region involved in the
binding to IL-6 and IL-6 receptor in the amino acid
sequence of IL-6 or IL-6 receptor. Such a peptide
generally comprises 10 - 80, preferably 20 - 50, more
preferably 20 - 40 amino acid residues.

The IL-6 partial peptide or the IL-6 receptor
partial peptide can be constructed by specifying the
region involved in the binding to IL-6 and IL-6 receptor
in the amino acid sequence of IL-6 or IL-6 receptor, and

by producing some or all of the amino acid sequence by a
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partial peptide for use in the present invention has
an activity of binding to IL-6 receptor or |L-6,
respectively, and does not transmt the biol ogical 20
activity of I1L-6. Thus, the IL-Bgpartial peptide or
the 1L-6 receptor partial peptide specifically
inhibits the binding. of 6 to |L- recegtor

bi RATHET 0L 4135 T GEhL SHelbraT L 635 Es EcERUaPS oL And
: h%&ﬂjﬁ}&?ﬁé}wéﬁ?a i ;bep1|;£§e ?syzesludamsstheyhdo not
ransm e 1 O 0 I Ca acCll t
bl ack s Ghit e Breq et o Uit EE 26 thattidy BAPFHFSor the
pepJIIi.-CBE Ecéieot Lpﬁrtiaa:Bmépthbarbyah pepetile ésganeering
C risji.n i i ,
Gt BB et P2 PR s el ot AEndotRg, AEkfpea peptice

Il_i%emnté¢réte@csmt@ramrexmseaﬂlﬂu wectosp Seguenbéch the

O SR i L GEPL Mg HPN A PERLLOES1 GRNp ALY c 1on,

pr efret g yi Pcat 4on amtﬂmmé@u of reaidusecomhénppt gantibody.
partial pg §§é9§t9%ntgf {ﬂeGIﬂeéeﬁ&?flaﬁaﬁébéhdgegk|ﬂﬁe IL-6

can be constructe ecifying t 35 regi on
i NV GRRE O R @%tbahdm@ i@e by 6tlaﬁdpPEt6d?e§¥BFBFSl?nmethOd

the ANk actd-s6guescey oh mét@o@rcbhm5n1§cﬁ§éaf1napépt1de
by produci ng sone or al? am no ac

Uy%yntgﬁﬁlio%W%%t?%n%Ten%?%bﬁ Eﬁiﬁea§yﬁ£88 gi8r the liquid
engess | sgnhtheshaol ogy or a peptide synthesis

hod. _
B o L e e
engkﬂeﬂiim@tﬁutGSQQGéDgVo Daeer@mquueﬁcéhenmadeng1cals

OIS 80 PERILESo 63ubll PREELELAL b0 PRCEXR] 208LRea by

vector ron
tluﬁaqukssY@B;m@roﬂun@k@wa Shotepur LPPEat oK hﬁthé§§ The

of §%ﬁ 69€%§@IQ2$ ﬁgi%qggyhogrﬁgéaalhemuegsth?okLeﬁample,

part| I de receptor partial
peGWIQQﬁQWQ@Mel@e@hl@@ QWn@Mé%@Saﬁé@hégrréﬁﬁoﬁglng to the C-

ef fiecteth 8| Hg @h89%8§91§8n98n$¥ §§ﬁ@hé§19@§thgecoupled to a
synthesi s such as the solid. phase sgnthe3|s or th

|.oﬁmpozp%a\g%l%%%ﬁeémgol@%%.%Pcar §niReSALPRBYS, and then
desar 1 hethd naZpUs hYKIBA o dmiRG KRLOB! 8¢ 6SSauel chain

opnent Phar maceut i cal s),
functional group has been protected with an appropriate
protecting group is condensed one amino acid at a time

from the C-terminal to the N-terminal direction, and a

reaction in which said protecting group of the a-amino
group of the amino acid or the peptide coupled to the
resin is eliminated are alternately repeated to elongate
the peptide chain. The solid phase peptide synthesis
methods are divided into the Boc method and the Fmoc
method depending on the type of protecting group to be
used.

After the synthesis of the desired peptide is
complete, a deprotection reaction and a reaction for
cleaving the peptide chain from the support is carried
out. For cleavage from the peptide chain, hydrogen

fluoride or trifuluoromethane sulfonic acid in the Boc
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Vol . 14, Peputido Gousei (Peptide Synthesis), edited

by Haruaki Yajim, Hi rokawa Shoten, 1991, may be

used. The solid phase synthesis nethod used

i ncludes, for exanple, a reactpgn-in which an am no

acid corresponding to the C 20 term nal of the

peptide to be synthesized is coupled to a suppo
mhi%ﬁthgdin§8ﬂuﬁfé iR BP@aﬁW@CSQF$Qﬁ?sar&n@epﬁéﬁlldhused
am ng artdebB MBEEDAR- 8FkNexEmPUR,O0thad Shd@eCh@iptide resin

funct I b t ect
oS enrrarediorh BodrRgen, B ﬁogidgoﬁaeﬁgsdp&ﬁé@&%%n9f

aCIﬁnﬁéoa?thnBuBEeﬁﬁéﬁtlpe Eheepibnakttiagt heoup 1s

N-term na I.rect reaction_in

br ot bERTRBEGonR o P REREoRE AANG S GPOUBCOPS RY SeRging from
aci ther stthpopept i Hg tguphéditdnghéhisesincirside peptlde can
elipin re alter e p d n

peptt dibERATRE TrBRCERbOEREERAahEY, 48 E)RTRRLE, reffiod, e
met dedsobeet dowi dedck hon ahé Bbe néﬁhadganaeanéipmn@f the

netgggtgsgeggbﬂgt 8 EUE?E¥Eengf ggegkba&e qapT@% for

After t e sy esl s eS|re pept
i's e%@mplételnaadmpnb@écpr@ﬁedéaétSémléﬁa §0réa@t@@@ve

for 35 gl eauinget BeppeaLi daushabhafihem tha %@p@%@uled to
is carried out. For cleavage fromthe peptide cha

hyd?%b%nfoflEBFlagpéFaFFPFuPGQrBﬁéﬂﬁéﬁétéﬁpfonﬂ@sa&%ytlon

in ¢he BeCcar2Pednehibodn andatEA-baetbaikiagengbhe@nt system
are ener al | e Boc

used. In. t
EhetRby LS pEURTaR LY cuPR FOr( PEQTEAN HURISi6Esdoh Snder an
f|metﬂMumncbhﬂlﬁieﬁenCEheffrantiohecoSmbqundﬂhbyto the

}Q%FQ% f gﬂ%yg gQVInaé ?hénhﬁg%%gtgggagg§ %%%%1%%d is

Iyop@llezteg éhds]lyapbilideegept THe peptilde ébﬁ@ﬁn@@ thus

Cnd&gfeg%gﬁr1Qaﬂgen£9fggg Egg pgeagqngtqﬁ to the analysis

I on reacti on an avage ‘r eacti on
theOfp@@leﬁélaroWﬁ%ﬂbtsbﬁp@ﬁﬁSnﬁyeﬁérséﬁp§ﬁﬁeénﬁﬁY$FAr the

forydf) 6X88Pbe. ahnd HBEHeEoﬁbQQQGQBQ Sb&‘hﬁé ggau@%ls of
above., ~ The crude peptide thus o bt ai ned can

apﬁﬁpb@°t601¢F€€HF6?C?tsaggpéhﬁtﬂéﬁeand purlflcatlon

I'ts e|UtS§@c1§§B 82af léBGSfoﬂhelmLa6 partial peptlde or the
wat er-acetonitrile so int Sﬁst em

NGt TorEBFOPERH Baf FiFLaPPRhidRaBFean oclosed 1A Yapanese

Unexamined Patent Publication (Kokai) 2-188600, Japanese
Unexamined Patent Publication (Kokai) 7-324097, Japanese
Unexamined Patent Publication (Kokai) 8-311098, and
United States Patent Publication US 5210075.

The activity of the IL-6 antagonist for use in the
present invention of blocking signal transduction of IL-6
can be evaluated using a conventionally known method.
Specifically, the IL-6-dependent human myeloma cell line
(S6B45, KPMM2), human Lennert's T-lymphoma cell line KT3,
or IL-6-dependent cell MH60.BSF2 is cultured, to which
I1L-6 is added, and the activity can be evaluated using
the incorporation of %H-thymidine into the IL-6-dependent
cell in the coexistence of the IL-6 antagonist.

Alternatively, U266, a IL-6 receptor-expressing
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15 optimum condition. The fraction corresponding to
the peak of the profile of the chromatography
obtained is collected and | yophilized. The peptide
fraction thus purified is idensdf+ed by subjecting
it to the analysis of nol ecul ar wei ght by nass

spectyoscopic analysis, th 1 f A
coﬁﬁ%ﬁ}tlméb Re ¢ t%ﬁ%«y%532%+gﬁazyiofﬁgﬁﬁggéggéﬁgég added
ancbﬁ%eaﬁlkﬁzf Spesgdn tsexhsphédedf at hehéLs8mpattimal, and
pept| e or the r ecept or [ ti
Fethen srpimesttd hE A ATt b BRBLLE oo sErsRtor-

gﬁﬁ&pje§bﬂﬁ?6@@llJapameserQSnthexaﬁhnEUePabene assay

ubl i cation 1 pedyy.—
e IR P T e R VN
St & retsa dRant BT S Pubtll i mcdmnomstszmemrouhelacwhwhy agf IL-6
ng%%é%QF@Pt§@@§%§ﬁ 1401 1 4sEriBetipe 1Qr§é§nﬁp'n¥ﬁﬁtkﬁa

ng Si transduction of can
oval et BB Leh bl nedoFTEnERORARFS RABTATAE: Rodevaliate the

Speﬁii63§$$¥blﬁfﬁ%@éc@i@?@?ngﬁnthéuﬁﬁn6”Y@Eéﬁﬁoﬁebhtagonlst

i ne uman Lenne

el |
line KT3AS @ﬁs¢{}%e@eb%na%ﬁtE%@WPER+BG %gFZ Pgl 1211%6
cul tds &8k o & Oatdi 6bdy |éxﬁlb5tédd&dthéﬁdpéh€1acéffety of

can be eval yat ed USIn orporation.o
ARG b ot S0 ReTine. HBREnhunp ShbrpORsSERosuch as
coexhsi-erces ofeddet bt - ﬁnanbagpnase efﬂbténnataseby,

L- 6. recep tor expr, cell, may be
cuI{hﬁE?p?% hﬁl%% ?OfaggﬁégT?E B |s added and an
| L-6 ant%@enssbjestaUdeueatreheegaNB theepraaentt hagention

the; danli 2P Cdril- G.D0U08 homhle Lb-Be eceRtet is

expresslng cell det e m ne he above assay 5
sysyemﬁezab@mammmen%ontroI group containing no IL-6

ant agoni f s, pi &y &g & 08t nkhepeteve h@eﬂBbCBfaﬁhe present
I L-6 receptor antagoni st 1S resent IS set%gg 2

t helnyesgld 913 %@Yé@%e@d$bFl§F%ﬁ?ﬁreeé Rparega

eVé}i&h@ér@téb@le @yw@mbtéumg aet wttaylgt tIETerI lexﬁmple,
recept or antagon ﬁ aed in %
bel i T2FRTY snl?%Ee%?oFua t?Bo §Bx il PF%

themapﬁﬂﬁmﬁcﬁiiﬁcinpéctﬂeﬁpuhntrapesmggaeaﬂngnghation,

| L QL aA00LSL S; SYE0e 88n, A0hbpbki Bk FEED! PheBULIRAD 1avage,
oral enteric coated tablets, and the like can be
selected, and the method of administration may be chosen,
as appropriate, depending on the age and the conditions
of the patient. The effective dosage is chosen from the
range of 0.01 mg to 100 mg per kg of body weight per
administration. Alternatively, the dosage in the range
of 1 to 20 mg, preferably 2 to 8 mg per patient may be
chosen.

Preferred dosages and preferred methods of
administration are such that, in the case of anti-IL-6
receptor antibody, amounts wherein free antibody is
present in the blood are effective dosages. In specific
examples, 1 mg to 20 mg per kg of body weight, preferably

2 mg to 8 mg, per month (4 weeks) are administered in one
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t herapeutic agent for vasculitis. 15 The subject to
be treated in the present invention is mammals. The
subject manmal to be treated is preferably humans.
The preventive or therapeutic-agknts of the present

i nvention may be adm nistered, either orally or 20

parenterall t |1 |1

parent ety Sistem BeLl . geolporl Ly FoE G18D Snce por

ITWWéé&$C¢ﬁ@é ev¢fytt®m weeksapemceoaearyuﬁpectW@ﬁk5, and

Squgéafeou ?ﬁ%'ognoé pgﬁfé%ﬁi%ﬁssub §§t69§ infusion

| av coa the 'l ke
carame ﬁﬂo@@tmémls anglecheomet hBde opdmdni AFsaEAPRoFChedule

may_be chos
andc3 R o%%ﬁ ?%%é nggggékgiﬁ?egﬁgeﬁggggﬁggg?ﬁgéﬂﬂgns and

doSagﬁodsleﬁ©Sen0frbﬁb@hétorﬁnEQSEﬁ byo1fRy €519 Sny
pere%@eﬁélgﬁdyh¥eégﬁinE§Era@gﬁhnhﬁﬁéﬂbenfrom tw1ce per week

Al ternative osage In the range 30 of 1 to
ny, opreﬁ@%a@¢y weel BOn@nﬁérpﬁétFEﬁtWﬁﬁ§sbeon€ﬁo§85 three

Pref L gd Qﬂéé9§§raﬁgu9rﬁé@kéedaﬂatBa631@ke
adm nistfafion are such that, in the ca

anti - | L-BherpEepeBE %At Phod) e X aREUALS ﬁﬁ&Pg nfpFegasculitis
anté?OQHe'§r§§eﬁte§ﬁﬂbntmohhmaplOedtaﬁa ehbeokhicemtically

dosages. I n_specific exa
of %%g9pg%pbﬁtcaﬁréggﬁaBandglﬁévFS ge e%glg% %%hF & route
(4 yeekghinietadoiohst eEedmpiesnef- s8th p@rge@gﬁapr

doseggﬁfor eXan§g8§%m%C%eger 2§ﬁ5Fm8%%%tﬁ%%l @%%@ptable

oncISVELVeE wol nce’ev our weeks
Ilkﬁr@annntsawEHDUS coféegieon QQéNVa§YdrﬁéqQWPG3|on

ggﬂgguV8¥é9ngygohﬂ ﬁ%‘og cEQ%OQQWhﬁth?@LW%@rr

usted by obserV|ng di se se .
condarbonsmahuylﬁﬁééé1Pé@eﬁ§dépmhaE@rd@&ﬁy iCsS9qgypm, sodium

]E ?g%fgﬁﬂaks wS¥E20dbNapte dasttiat @tmmwmbtarch

L OTLECS bl 1Sk 2SN Eh oK g 1o o

?ggxéggghFr umlOgEMeAgbgﬁentbreedm ,t Renapeut,i @agegant s

PhaR ALUGET LA | §TORVLERERBS O Py o aRne Rt

depeadingnen pheafdine stearyl alcohol, stearic acid, human
serum albumin (HSA), mannitol, sorbitol, lactose, a
pharmaceutically acceptable surfactant and the like.
Additives used are chosen from, but not limited to, the
above or combinations thereof depending on the dosage
form.

Examples
The present invention will now be explained in more

details with reference to the working examples and
reference examples. It should be noted, however, that
the present invention is not limited by them in any way.
Working example 1 |

Method:

Patients with intractable vasculitis syndrome
(polyarteritis nodosa, the aortitis syndrome) refractory

to the conventional therapy were subjected to treatment
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of administration. Exanples of such carriers or
addi tives include water, a pharnaceutical acceptable
15 organi ¢ sol vent, collagen, polyvinyl alcohol,
pol yvi nyl pyrrol i done, a carbexyg ryl polymer,
car boxynet hyl cel | ul ose sodi um pol yacrylic sodi um
sodium _al gi nate, water-saol uble dextra
caWB&%yﬂ?ﬁf“ﬁ%lzﬁdala@ﬁl'%%rﬁecﬁé’&H% arﬁ:@ﬁﬂﬂy. Under the
Ceb%&h@%@ao%tﬁﬂ ﬂﬁ@|Hdv3ﬂtedNM@dﬂﬁdﬁﬂTﬁﬁﬂﬂmqnﬂnCommlttee of
Arabi c, casein atin, [ cer,i.n e
ol $861 Dpary SRiRsia  JHbL talus Ao E iy (e Vea
?t ﬁ%?l)éhl&|e@0|l>®il 1 %trﬂﬁlbdd}aCIl\mA )hurreert mrajmmthatmmerd anti-
.. manni to S , | ctose
pﬁpﬁgcéﬁtcle@é:ﬂry 5’3&23& bl e S FAtt zi%flnt d"35e 1 ke.
251&@@b&bm@&tuaedemaiuﬂﬂxnnwdﬁwmmagﬂﬂ hynmagnﬁt¥§jresonance
t he C S, d d on
t hamageage () meE Aepk e DX IR AN |
mnhhpm@wemenaxpmmakym|qvnﬁﬂﬁ§oﬁﬁ)ckﬂRﬁQ%ﬁmﬁﬂ% in
r e&%&ﬁ%ﬁﬁlatt%ry%a\ ég;'éqgsd?d@% &S ﬂ&ﬂﬁf@rﬁ@’@eln (CRP),

exanpl es e noted hovvever that
pr esentimpmesienient il QAL | (RA¥Ned aRERTIRE 13y WW

Workishg e rk IMBIIRRAY égiﬂ%ﬂdﬁﬂﬂ§ Wdrderal blochemlstry,
|ntracta | e vasculitis s ndrorreléjfp_ yarteritis

no8e8R s tefkd Cadriinabionyy dr dire)S% tHy° FCHREOT

CO%%%InQ&%ltltd%ﬁro@mWrﬁzeedajeﬁqtaedmos t f et prest ant’SJZoody in
w th humani zed anti-1L- ece tor ant i bo .. Under tf
peltmeséll@@cby ttqﬁt@rAd\ﬁ&rfé@dL AT T et Wit , interleukin-1b

Conirt 418§ ,0fand he daaka Wpuehsidly Jiaspit afacte® (VEGF) were
patients received humanized PM 1 antibody (MRA) that

i se¥afudd®idred anti 5 IL-6 receptor antibody. The
en@=Rei1Rt: was the inprovenent in evaluation of

| mages Qy magnetic resonance imaging (M) and

co zed tonography (CT), inprovenent in skin
condi ti eng,9-ye@roveanenienale i nfliagratsry anrkey sng uche

as Cre ctlve ot ej 1 [ Y, n
ReShER MEeRANg B T Al B oh e
bl ud@waulw@oml&tzgeener%ﬂed;lmﬂe?ﬁ%tfgﬁL 0 mg/day was

started. Even the combined use of cyclosporin could not
reduce PSL to 20 mg/day or lower. In 1998, in response
to aggravation, cyclophosphamide 150 mg/day was used in
addition to the methyl prednisolone (mPSL) pulse therapy,
but could not be reduced to 30 mg/day or lower.
Betamethasone 1 mg/day was added, and then leukopheresis
was performed for seven times, but without effect. 1In
2000 and after, the mPSL pulse therapy was intermittently
used, and azathioprine 100 mg/day, mycophenolate mofetil
2 g/day, and methotrexate 17.5 mg/week were used in
combination, but without effect.

As shown in Figs. 1-6, CT revealed the prominent
hypertrophy of the blood vessel wall in the ascending
aorta, the aortic arch trifurcation, and the descending
aorta. Stenosis was noted in the left subclavian artery

(1t. SCA). Severe inflammation was noted with CRP 12.6
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honostatic function, IL-6, soluble IL-6 receptor, the
concentration of humani zed anti-IL-6 receptor

anti body in the blood, tunor necrosis factor a
(TNF(x), interleukin-Ib 15 (I1L-BB)+ and vascul ar

epi der mal gromﬁh factor (VEGF) were evaluated.

Result: Case 1: A 19-year old female nosed as
havp%éd%heanéoda%rFPtFss§vﬁ6?oﬁ§rﬁﬁsig§é Eﬁa%apaln' a

(HN&%&@@&i@m oh bobgewatipMe 66! bt kg. pPrefibnsal, oaead attacks
( PSL starte onbi_ned use

Of PRSP AOEBIR S nOEC F Satc o the SFbEo0nEa RISy BF MRA 200
IOW@g/wé@klﬁaﬁ,usédresabnee two aggkavaatem, CRP turned

I ham 150 /
o AREA Ry T frediiRblotatthac3gh bt fnaERohety pnd as
(Knﬁébmoinbﬁlgedume‘ t omBOomghday on tbaehypertrOphy of the
Bet égaégggei HQiQaXP“@ﬁeaQQSQndﬁﬂg Eggﬂa tge aortic arch

Ieu eresis or sevén ti nmes,
mnthnufue¢$EE@n &nd Qbeodaﬁdeaﬂ@eg apmeawpendpeméérgement of

L DSLRDYLWRSn | BECLHLL BEByvégsé§§dwe§@doBéé&Qprﬁh@e
100 ng/ day, mycopheno ate nof et | day, and

met Hot tlexameray. shagbheel fepw aeeearﬁtléoﬁ5¢ﬁ5w|éﬁproved

buta gt hpait s ef feabg188i8hewdnkl hkgati¥eh, akll symptoms of
reveal ed the prom nent _ hy ertrophy of tﬁe bl oo g

veS%%¢eE®F+V?nc?ﬁéta§c€haﬁﬁaea§§ aorPHrlpﬁetQGrNP@ therapy,
arofndoaf vecailops angal hcdescendi paragitaous! angsi s

was noted Int left subclavian artery (it. SCA
SeVvegBra VAT hefraiNofYRREORE: ed [RPEFRVERPNE2 15 thgzhypertrophy

g/ & , t@@dagﬁ€at9a§lsﬁﬁgr§nmgk Efbant oghese namen ®f the
reduction in body wei ght  of 8 ggannonth

Lt UakReS op SEREUETBUBARBLaTRE ?ﬁetbﬁ.ﬁlme of two

i nf é?@ of t 8RA BEOMRAUL e ekpyas wa&dyaéhoetﬁtrerltls is

wee at e negative t

e = at RETRRr 00 chPCaR T8 Ca8eH PRIPEgaaNT. 4 this patient

|r¢H®ve@bhtthe phesbypenidophy beé fkét,bbotdafésseltreatment
*hé2%§f§a@§8§ ?Eng @82&9 B@etﬂgrkbalagcgnd the cubitus

trifurcatron an e“G65cendi

aorta
enl@m@b@eme pelttae thﬁewr@sttheDonéa depgellongede use of

S%EN €y PO iQVEYEtB?rﬂEL@ akheehkead sibawihho pg/ml to
carotld artery I nproved
100 pg/ml.
Case 2:

A 42-year old male. 1In 1986, arteritis nodosa (the
skin type) developed, and despite treatments with PSL,
azathiopurine, colchicine and anti-coagulants, remission
and aggravation repeated. In 1995 and after,
cyclophosphamide was used in combination with the mPSL

pulse therapy, but without effect. From 1997, bolus

administration of azathiopurine, cyclophosphamide and y-
globulin was started, and from 2000, the cyclophosphamide
pulse therapy and leukopheresis were started, but without
effect. Skin grafting was performed on the skin ulcer
due to vasculitis, but without effect, and, due to
aggravation, right fibula removal and B-K amputation were

performed. Necrotic vasculitis further aggravated, and
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Al so fecal henogl obin turned negative, and synptons
of ulcerative colitis disappeared. During the MRA
therapy, blood Ievels of TNFa increased, but w thout
any aggravation in synptons. lnpgovenent in the
hypertrophy 15 of the aorta wall and enl argenent of
the lumen of the blood vessels were |nta|ned en

at &hHe YIGRY ofntWee LRUeE hFTRrvEPes r?ﬁ@?apy
Takaysth 189 atf@étméﬁtlﬁltﬁl§0hﬁ@anfdea5ahhe pu-setresseptor

di sease, this t
runaqﬁ99%§‘ 240 mdteebR  Eepnendoo kb Eapbhifan e nuscle
ar g8 @ﬁaﬁh@ef@dpﬂ6vﬁﬂdslﬁeobﬂbrVGd impubdelde f&hbugh the

at the wr p g e MRA, _bl.oad
Iev%ﬁ@?%ﬂ I?ﬁ g%%c?%%§5d£$%§%w39%g§p8¥%1b?oa nggg’
pg/INdukdapee 2co2bt A A@ryehizetidwibheretincedgdl-6 in the
art r|t S 0 type % d n
dedii ety N nah b BFrrE i RO AR 1 AR wa S floted
coltdexeéamttend anti - coagul ants, rem ssion and

agy Avatd on s epeated. In 1995 and after,

cy de was used in combination with the

nPSL 30 punee YRR wup§, eblechivhoberePREAENTE Hinthog7,

bo'fﬁ%ré@%@ﬁﬁét6@&&9919isa€ﬁ59|@BUidnﬁot be controlled by
cycl ophospham de and g%o bulin was started

frdﬁvzoe@nV$%%lepéiobﬁ6§ @htde 1puras FH€9§s§e§n&hat the

|GQ§@P®eiﬁﬁiE1MB6ﬁ skant@ent bubuttit oot idef beabveSkinethod of
graftin

erfornmed. o the |n ul cer ue._t .
vascifid %ntbg?rmY?ﬂSH} Effect andmegie ?gag 16 is
agghayﬂépQMsablghfoflbhéaesEabﬂabhmadtBoK papbbdbggnof

' h
agd%ﬁvg %ﬁtlﬁhd A %ﬁro %igggpﬁkiﬁe E §£ i BETuss vas
emnnmﬁmglnAalbrcaseartuhgdemeasheatednthaa hbﬁaﬁlzéd
a”t'nﬁib ﬁePE%gthHF Q89y0§99tﬁgtm@ﬁkanEQVQBfﬁﬁﬁmatory

skih ery ena an alns wer e previous
obsf fect i Ik ogetls Photigh ?ﬁéestiéhDOaFuéﬁ Pﬁevﬁﬁgﬁﬁltls

t highe CoM) de NOk2RE1 8V QL defreph @HKOEN 8£CAURLS soluble IL-6
normalTzed WtiT reduced -6 i n the bl ood, and no

agdﬁﬁ%ﬂﬂﬂ&ﬁ in skin ul cer was noted thereafter
D scussi®@dluble IL-6 receptor was prepared by the PCR method

using a plasmid pBSF2R.236 containing cDNA that encodes

IL-6 receptor obtained according to the method of
Yamasaki et al., (Yamasaki, K. et al., Science (1988)
241, 825-828). Plasmid pBSF2R.236 was digested with a
restriction enzyme Sph I to obtain the cDNA of IL-6
receptor, which was then inserted into mpl8 (manufactured
by Amersham). Using a synthetic oligoprimer designed to
introduce a stop codon into the cDNA of IL-6 receptor, a
mutation was introduced into the cDNA of IL-6 receptor by
the PCR method using the in vitro Mutagenesis System
(manufactured by Amersham). The procedure resulted in
the introduction of a stop codon to the amino acid at
position 345, and gave cDNA encoding soluble IL-6
receptor.

In order to express the cDNA of soluble IL-6
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10 Since MRA was effective for patients with
intractable vasculitis that could not be controll ed

by the conventional treatnents, it was suggested

that the 1L-6 inhibition treatpent could provide a
novel nethod of treatnent for vasculitis. This neans
that IL-6 is.15 indi spensable for the est b|| hnent

of EEE?EW%ﬁlefCHQaQEEE?t|%t KPSoligatefe Pe&i@FWGH pSv

of hhaﬁup@@taﬁgﬁmasy PRéeflathadl kocabeaini blasmid pSVL344.
str at .t I1-6 nhi bition, treatnen
o B ok B0 P Farics, FoCEPEBE: ThaE - Rets SaRavsg with
esswmmdaIIDaSaKeIowasaSnséttes t20pRebridnpE&Ce&xihfpl e
. Preparation_pf h n_sol I ey I L- C
Solcb'%n a}fl%grgggpggﬂg § %ﬁgpared gtaﬁﬁ gg%%hld ﬁEgEdhfr344
usitigata paashedepBSEQEEQ36ncbhEaCHDngedDNA t hat ,

encodes |L-6 re or obta ccqordin
met hod of ©25M¥a gi?s%fgaPEEqugﬁgg wag réPSEFCted to a
SCIﬁmtE—(CHGSBéllZﬂineSBSBSZ&%) UPlLasbi d pBSFaEz 23®rwas Natl.

theetan 5t o1 L08R TLRRb of T APER MaS0T Gy FhSeredy un
|rﬂphmmpﬁbtaapnéampmtedlobyménhodhaﬂhenU§|ngtaal Mol.

SYTBeL | cah) gopeies deshgasdafe; 0 | aheotisg aeaian ono
|ntd@HUsederetOunheream@oof3Iweékse¢ephonubyeoshdeP€Ree o

usjng, the in.vitra ta enesi.s y 5
(el ST L2615 Arat dhonp e REERSocoml B plamingy o
th&iiéﬂlj{/@él@CFCSD ;Dboausmmppéﬁdamlmnt,henalmmo agji/ehlat
35 03|t|on 345, and gave cDNA encodi ng soluble IL-6
recept PEOPRCHPder to express the cDNA of sol ubl e
| L-6 - 3Bhersekptoedi QHCHE:t &kl geret swasehiegabgd the limiting

pl%ffiutf tﬁégﬁnafﬁstgéﬁg Ry Pg?bgﬁ%i?ﬁot%eggt%ﬁ%ne The

pl asm d " p 6 receptor
trnﬂHQw@ebleaWedemmah amphdfneu Sal 20 wils |ﬁ§@rméu to

pl %&ﬁo asm gér%gp BbEQ hhe elARR 10RE et 827 that

obtain at can be expressed In
th@@@l@%ﬂhumar@nsgl@blm %nﬁdrsE@E@ﬁfcr 344hgg§HO cell line

transieched £Q18urdBf inCHEY e8kbvlnBaiPXBalbulbeladh s medium

G f%MS& ’mglggactﬁggd by Gibco) containing 5% FBS. The
culture supernatant was collected and the concentration
of soluble IL-6 receptor in the culture supernatant was
determined by ELISA. The result confirmed that soluble
IL-6 receptor is present in the culture supernatant.

Reference example 2. Preparation of human IL-6 antibody

Ten pg of the recombinant IL-6 (Hirano et al.,
Immunol. Lett., (1988) 17, 41) was immunized to BALB/c
mice together with Freund's complete adjuvant, and this
was repeated every week until anti-IL-6 antibody could be
detected in the serum. Immune cells were extracted from
local lymph node and were then fused with a myeloma cell
line P3Ul using polyethylene glycol 1500. Hybridomas
were selected according to the method of 0i et al.

(Selective Methods in Cellular Immunology, W.H. Freeman
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Acad. Sci. USA (1980) 77, 4216-4220) by the cal ci um
10 phosphate precipitation nethod (Chen C. et al.

Mol. Cell. Biol. (1987) 7, 2745-2751). The
transfected CHO cells were cul Bgred for 3 weeks in a
nucl eosi de-free a MEM sel ection nedi um containing 1

nmM gl utam ne, 10% dialyzed_E peni |II
And=180Cg) m 535 EFRBRLGRGei A5 Thd S8 ochas’ GhEicys dhe HAT
Wﬁ[ﬁe@ﬁﬁﬁ?”@ﬁdbﬁ hbbrhdﬁmb:mgatdpk@UM@@swamhadHuman IL-6
obtain cl,one. The CHO cell clone
masa%ﬁbgPé aPneﬁéaﬁEPShfgo nM net hotrexate (MX)

to obtai Dha BiPrdebhal thatsE2ddukats 20 tir-bduess urfarant ibody

sol ubl e | t 7

ol TareaupiSaheReBR0 haaiFr B e G e ah e Tows.
(IPfhhsnaauBéeWaﬂédmbyrthF@ﬁ pdatta madge % EBSxIthe

cu

corRIh v aHPE, WReReakRR-EY bIL A Baboratories, Inc.,
CU|AMéQaﬁdQeémaVamtwnBScBEtédt@nﬂhnédﬂbleUﬂi@oaﬁuantl mouse

result confirmed that soluble 1L-6 rece
Dre§@nﬁ1pn“@ﬁ@lcuWPHP§a§GB§FﬁaP3hFOOPﬁ%T%P é%cal Inc.,

exa a [ NotL-6 n
of gﬁhgﬁégénggﬁaﬁﬁgrﬁ@gﬁ%H??gﬁo gt aF@BEé?Eﬁﬁﬁg? @he plate
Letwas ttaas)adlmthl)m\@aglu wifumBse ¢ond aBAiB/oc 1:Bfovine serum
m cey eth t Fr. d

t hi & &ﬁ% regea dggvggéﬂhéé %%%%i trght%?#f\gag}antlbody

coul d beAfdetrewtaequ tllfnem urnool mmmef tdld hyberigloma

i L ROLE Ryl GHREBA <1 HAp3OR ot g T S e chen

using po
gl yeakubakeq Hw@&hd@ﬁ&Sa%54mece SEh@Cb&dtéCQGBdWﬁghbd 1257
t he nmet hod of el ectiv t hods i.n

Cel ilalos#eflmlfﬁﬁ&rn@@yanw AL, Aoty © Eof G " gan - @

Fr apehgseat raﬁlonla&op omnatcperm)l .Gy sid /e IHAT armkdinem

and a hybrid d :

ant FB6d a\rfééggzé'aﬁ’l | SREG. “Fid %‘%ﬁ%%ﬁlhng learso eymined
antbyhangammb-&o&ntehodﬁedkmmnsGaMm&uﬁQﬂﬂchQkaaQ.6

b' n hggrg&%%% $2s Eftﬁlle?:%n Thys, as: 'hy”ﬂﬁf&lrﬁat &1lones, 32

7l exible IyV|nyI manuf act ured by
Dynaeeehplgab@ﬂaneormesthel ric,L 6 bijnsidtirasgann) Kggn these

Can?@n@%Ehs%g%ll ﬂhl@%@%S@@|wdH“E¥hally obtained. Anti-IL-
6 antibody MH166 produced by said hybridoma has a subtype
of IgGl «x.

Then, the IL-6-dependent mouse hybridoma clone
MH60.BSF2 was used to examine a neutralizing activity
with respect to the growth of the hybridoma by MH166
antibody. MH60.BSF2 cells were dispensed to 1 x 10%/200
pl/well, and samples containing MH166 antibody were added

thereto, cultured for 48 hours, 0.5 pCi/well of 3y-
thymidine (New England Nuclear, Boston, MA) was added,
and the culturing was continued for further 6 hours. The
cells were placed on a glass filter paper and were
treated by the automatic harvester (Labo Mash Science

Co., Tokyo, Japan). As the control, rabbit anti-IL-6
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lg (10 I/, manufactured by Cooper Bionedical, Inc.,
10 Mal vern, PA) overnight at 4 C. Subsequently, the
plate was treated with 100 gl of PBS containing 1%
bovi ne serum al bumin (BSA) at 3pomtenperature for 2
hours. After washing in PBS, 100 | of the hybridoma
cul ture supernatant was added to each well, and then
15 dHcRRAv v etiignt at 4 C. The plate was washed,

1251 |mbel exkgiecomimeas diht Sovas :&dldﬂdltedeaﬁ:h a dose
concentrati| on of 2000 c mo 5.n

hePP A 1Ty e ath SERT AT B H T e of
detMHGO JESE?2 %mgm@wmﬁrxm%ckmml@ameamee that

20 I unent.s uIIerton 6
v e ey Tt e S e fY tom-e
b| rkhmas@eayexaﬁn@m t hesePrepanesiost @bl suhii 680 BEF2L-6
vvasflnllg/ankg |c§e Anti-1L- 6 anti body MH166

pr ridoma has a subtype of 1gd K
25 Then,Ante-11~&-cepepdent anblised 1y 1 opseppsnd by the

t 0. exam ut ¥ al [ agt i
o (e rd dRSUREGL [ SR 15: fa bR Y 2 L2 B9 861 Wikdinol .,
ant (15038). MHB0. BED- 22065 wip? cPdiRpehaceNBy-ackivated
109200, rddeld ﬁgﬁhﬁé@@ﬁﬁédcﬁﬁtﬁh@tﬁ@cﬁﬁﬂﬁﬁne Chemicals,

ant1 body were added 30 thereto, cultured for

holisScatayay / &l ) Qﬁcgﬁgl@%yh?d$%% ?FE%F%ﬁalﬁﬁalmen’ and

Numeae',r&%m M“émél‘@ékﬂﬂdled et aal.  hectehturingss) 241,
was. cont ued for further hours. The

I
ol ST P g HET: pebeh ATy TETLoNe Gt il g U266
Erhﬁkbaaailts‘?]lfmlbi:liﬁd/efsi*ehi Il_raMOpmsh%-Smnenophéﬁyﬂ:omethane
0 apan n 7
ant ‘glofd‘ip sg]u%mdlé%seh ?é‘éﬁ#?r{% @a%%é%{dgrgd by "Wako
i nidHEmiecls)n &ddyston tepeniifar) nepneaining 1° digitonin
i nc 2
A AN QY s kNG EhRL CA1s MOP0 BRRLE Eat Aipnalamine
neutertal T zaa)s ane Gackd W tYa©l, | 2n@. mipedrehel ¥Xagppetibody

3. Jaha égbﬂgr$§@m@BaBéédéL 6rhégcepher naptisbRdye washed
Antl-IL 6 recept.or antlbo#/ MT18 prep ared bg t he
?

metsHod tokmes rvalttah dthe digiieata, Wff%¥ 5P . pjepare the
| MBYW 1ally purified IL-6 receptor to be used for

immunization.

BALB/c mice were immunized four times every ten days

with the above partially purified IL-6 receptor obtained
from 3 x 10° U266 cells, and then a hybridoma was prepared

using a standard method. The hybridoma culture
supernatant from the growth-positive well was tested for
its activity of binding to IL-6 receptor according to the
method described below. 5 x 10’ U266 cells were labeled
with 3°S-methionine (2.5 mCi) and were solubilized with
the above digitonin buffer. The solubilized U266 cells
were mixed with a 0.04 ml volume of MT18 antibody bound
to Sepharose 4B beads, and then were washed six times
with the digitonin buffer. 3°S-methionine-labeled IL-6
receptor was eluted with 0.25 ml of the digitonin buffer
(pH 3.4) and was neutralized in 0.025 ml of 1M Tris (pH
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10 (1989) 143, 2900-2906) was bound to CNBr-activated

Sepharose 4B (manufactured by Pharnacia Fine

Chemicals, Piscataway, NJ) according to the attached

reginmen, and |[|L-6 receptor (-Yaggmsaki, K et al.,

Sci ence (1988) 241, 825-828) was purified. A human

myel oma cell |line U266 15 was solubilized with 1 nV
p- parfd-am nophenyl nethane sul fonyl fluoride

hydr ochlparoisden1( e ufrac thifed dumalekol t\Gherg eed Sjatant was

0
Eﬁ%ﬁé%%ﬂ%ﬁggﬂ&%eH&Hﬁ%ﬂ%ﬁ%ﬂh&%i1/(gégﬁéﬁgég (manufactured by
t r ipglshaiani.ne At Kdaaéhaa‘rgi (5 €lkh vt el wa santh cbxaded with

W t h 18 .ant t o _Sepharose 4B he .
Thén 0 IX[‘Ené“lbea sf%%?i gﬂ g r%?x Oﬁego%u{:ﬁo?hgggpared as
d| glets@i i dal fafberve .0 pm&palrmnuﬁupr@mpltaattey s i dnetyzed by

gi)sm%?%%%t %‘mt %vbegstfbﬁ.oqiaq:c{ ?Jn%% 25 y 12 dayLBﬂ_%/ gupernatant

wi tthatthereslothee wichtt iEl46 mreedtiad. | LAS & ecepebk, the
obt. 3| g:etq.onwgs &%el%é{?l%ﬁ'éfon@nmlﬁew@m BP-2998) was

hybri prepare usi ng a standard net hod

hy@ﬂt@(hiasé’lﬁd ur &haupertides FFeiHee® from the hybridoma

R-Rasi tiv, £d for its activity of
bi %ﬁ ng oA Sglb\q[‘glcéeptor a{(’sfor ding to the 30 nethod
descri bddiebelrrlrwbﬂocrﬂoakmﬁﬁtscebf sTiwef o irdbihedof the

3537 e dlﬁl%é@ce%@)tﬁé‘%%@{fg%%uﬁg\?liz% Wihfn 11-6

the a gitonin fer zed
celrle§epm>rre wH et udied aaima e Vol I@yem@ %cell Line

hzk?%dy BOURghart O SERA 058 4B, beaglss %‘f‘é‘péf&ﬂ PE6ER E. coli

six tinmes 35 with the di |ton|n

353%%%@%@11 abel @Rl 6 L%"cerptb% it ﬁut 4 §pth and
0. Zaéis'qla‘ﬁedﬂe!'@ vgltgiztslém rhsbiﬁ(j et%_he (%‘!L%oﬂ%lélg:mﬂ$MSeagent (New
neutralized. i r - 4) .
0. FRIHaGt I\l"rfglﬁ%rl%?ﬁoré'u]b%)r e@?é)%r nat ant 9\)15132 J. Exp.
[ri )K/_%ﬂijI amw;dogma,gagﬂm@ih G ;Sephar ose
manuf act ur e ar I a Af t
Sephar oe XD’ ﬁ@@ﬁatc@gﬁ\ﬁ RS Gugﬁél\/\r%%q?%%q a8 gplture
| L-igeaGRtaart St Utd®n(pfepati@sl Bsomalese+ 1 bedgabnue with

The i mmunopr eci pitate was_ anal yzed by SDS- PAGE t
i nVidotlGfatern 15%13&‘%}?1%1%@ Te %%e?%%t%‘ﬁ’t‘r thﬁ?venty pl

read $ ¥ tdhlds v&a%%;%red\soﬁ $66Uki rédein a 400 p1

microfuge polyethylene tube. After centrifugation, the

radiocactivity of the cell was determined.

The result revealed that the antibody produced by
the hybridoma PM-1 inhibits the binding of IL-6 to IL-6
receptor.
Reference example 4. Preparation of mouse anti-IL-6

receptor antibody

A monoclonal antibody directed against mouse IL-6
receptor was prepared according to the method described
in Saito, et al., J. Immunol. (1991) 147, 168-173.

The CHO cells that produce mouse soluble IL-6
receptor were cultured in the IMDM culture liquid

containing 10% FCS. From the culture supernatant, mouse
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reaction-positive hybridoma cl one PM1 ( FERM BP-2998)
was 10 established. The anti body produced fromthe
hybri doma PM 1 has a subtype of I1gd x. The
inhibitory activity of IL-6 birgdng of the antibody
produced by the hybridoma PM1 to human I L-6

receptor was st udi ed us the h | L
| 76 P 15200~ TR B U AL T2 61 SR80 pPBpaF ULty

er’!B4le_1rrArCQLri wkéi‘(ltlrli aemlcftmc?xhsae Imn;]mnﬂécepebf anti1988y RS12

an abel ed Wt 1.usin
Bol {512 Hifnit et ree% t (Wa)En‘@éf%n% %Iégrgf%bg?l 10 gel
g/lg\)7xxga8E&g‘Ba1) c2t'c|)i;lree:n ka_xjr BldradB(p Med. (1987) 166,

4 x 105 U266 cells were cul ed w

the cul tti%e MHFRer Tt Ente &L%%?Qﬁ%oﬁy&)?{)dﬁ% PRRT
t‘XB%FEﬁné%JthEﬁh£E§)ﬁp?hoiréﬁﬁd éa@@Mpﬂeté gdfavant, which
one hour even of t ered on
206135 Fien e Sed | tor kb fhEoNR vat h tREE[ ERsS”  From 2
/WfﬁﬁeKEHHﬂﬂémgahéOmdmiﬂfsﬂﬁatﬁdmpathevahymalsthere boosted
ce mned The resu r al e
ant"flbt\cl)%y er ced By R he Ry BT j%%%gPMq %%b ?é FRE spleen
bi i NG Qfedd--Katwedted, élﬁi@e@}b@tﬁt Rek eI(e‘hczfeH)@armiea:eof were

4. Preparation of mouse anti-IL-6 30 receptor | .
antfiussty Wi tbnbcol oHal TemSeh Jie ldMce Gdd Sadal s tusidis @ 00%

| L-frG 1 S8E P n BSc P 2031 8¢ @6@@fﬂh@§rtﬂahﬁﬁeﬂﬁ§h@Qcordlng
described 1n Saito, et al . I nmunol 1991

168-01 7318 RIS £2he & IP%@PO%’( o%l%‘ée“ﬁ%ﬁs\% 58 E%Fﬁened Py the

:!—}@Td%ailﬁﬁﬁ@t:@édi/@me cultured in the IMDMcul ture
I qui cont ai 0% FCS. Fromth
Super natiie? T sbAos) GhF BT 8P BEapEaptvgs 20ded to

punﬂkﬁ@maﬁﬁrmpaWE@TWinhtyathtuamtlﬁrmhlEgG antibody

ant .nu SE%L rece éé ?Ptl ?Sg R§%gubi§efLS@'}8ceptor was

(namﬁfcamdu eoswgsaquau)y, 5uTheg nro@ﬂ@,bl‘soaubnempuse IL-6
recant Jéxgéﬁ .a @téiﬂgglﬁ@spﬂb§$ga@b58 labeled sheep

Freunds conple uvant was then injected
{0 attel i BIGAN Y%?l%rtl%s P?%ngn%é%l‘a?%rdlrec’ced

the, AOM N HHd@dd 085lo1 tiBEe i, 1Bl Se¥Ep€oPORELEdsCcreened by
ELISA. After antibody production was confirmed, the
hybridoma clones were subscreened twice to obtain a
single hybridoma clone. The clone was designated as
MR16-1.

The néutralizing activity of the antibody produced
by the hybridoma on signal transduction of mouse IL-6 was
examined by 3H-thymidine incorporation using MH60.BSF2
cells (Matsuda, T. et al., J. Immunol. (1988) 18, 951-
956). To a 96-well plate, MH60.BSF2 cells were prepared

at 1 x 10% cells/200 pl/well. To the plate were added 10
pg/ml mouse IL-6 and MR16-1 antibody or RS12 antibody at
12.3 - 1000 ng/ml, and then were cultured at 37°C and 5%
CO, for 44 hours, and then 1 puCi/well of 3H—thymidine was
added. After 4 hours, the incorporation of °H-thymidine

was measured. As a result, MR16-1 antibody suppressed



with Freund' s inconplete adjuvant. On day 45, rat

spleen 10 cells were harvested, and about 2 x 108

cells thereof were fused with 1 x 10'7 nouse nyel ona

cells P3UL using a 50% PEGL5004¢ manufactured by

Boehringer Mannheim according to the conventiona

met hod, and then were scyeened by th HAT cul ture

meditin 1NTPIPeERt iR %?b!rﬂ'%ﬁﬁ“c%‘ﬂ%r s%%r%%%eﬁrﬁsm cells.

\I/vasé add_e%l%@, %ﬂew@% aa@n@@ﬁtﬁﬁté\ﬁthhaabbhé aﬁt'ttblbagl produced
ant.i| bo manut ac r e use.sol u
| D% P wllans Ekbeh. (BBICRRant7 5T HERARTEY R

r abhidd g | o frouse6 | to 6ILF 6Cceptoptant i body and

al kal i ne phosphat ase-| abel ed sheep 20 anti-rabbit

I gG hybridomas produci ng anti body directed against
nmouse soluble IL-6 receptor were screened by ELI SA
After antibody production was confirmed, the

hybri doma cl ones were subscreened twice to obtain a
singl e hybridoma clone. The clone was designated as
25 MR16-1. The neutralizing activity of the antibody
produced by the hybridonma on signal transduction of
nouse | L-6 was exam ned by 3Hthym di ne

i ncorporation using MH60. BSF2 cells (Matsuda, T. et
al., J. Imunol. (1988) 18, 951 30 956). To a 96-wel |
pl ate, MH60.BSF2 cells were prepared at 1 x 109
cells/200 .tl/well. To the plate were added 10 pg/n
nouse |1 L-6 and MR16-1 anti body or RS12 anti body at
12.3 - 1000 ng/m, and then were cultured at 37C and
5% CO2 for 44 hours, and then 1 C/well of
3Hthym di ne was 35 added. After 4 hours, the

I ncorporation of 3Hthym dine was neasured. As a
result, MR16-1 antibody suppressed - 40 the

i ncorporation of 3Hthym dine by the MH60. BSF2 cel |l s.
Thus, it was denonstrated that the anti body produced
by the hybridoma MR16-1 (FERM BP-5875) inhibits the
binding of IL-6 to IL-6 receptor. - 41 dains: 1. A
preventive and/ or therapeutic agent for vasculitis,
sai d agent conprising an interleukin-6 (IL-6)
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ant agoni st as an active ingredient. 5 2. A preventive
and/ or therapeutic agent, for vasculitis having

resi stance to steroids and/or i mMmunosuppressants,
said agent conprising an intetlukin- 6 (IL-6)
antagonist as an active ingredient. 3. The preventive
and/or t eutic agent 10 according to claim1l or

2 wher ei % vasculitis is polyarteritis nodosa.

4. The pIevenz&lyﬁea@ﬂfm'retmweuthéragentlcaagendu figr

to clai rein said vasculitis is

b A THEL Sy hin oreid 185 8nE HEPEOING 8 ARERAFeukin-6 (IL-6)
t hesrapegiin s agent an agcot de ngngnedianml or 2 wherein

said vasgulitjs_ is.__vasculiti

|nnunold%|calAa%ﬁ%Y%% %Y?e%ﬁdg9 e pré%gE%Cv analofor

t hereapeutitti ageavinacres dshgnce aﬂySDaeomﬁscaadﬁgrl

(0 SIS 8L LSS 2020 00N, oh L. 8honBh DA
et oSt o aeRgon st okt A9 S0 tVal HMGZRALFELn sai ¢

ant i body3 agaifist éfe@enff@@péﬂﬁ/b§ @hHPﬂﬁéhQBélagent
antlbody agai nst r ecept or . The preventive

aneﬁ"%ﬁoﬁcﬁe‘?%p*é@lt?%ah@ehtOESZ ave%ramgS%dcvaﬁﬁPéltls is

whes el yh sed £ @nd | Redysagai nst 1L-6 receptor Is a
nonocl onal anti bod alnst hu recegtor

The prev%nt|0%h%nﬂ¥%Y ?F%Y%p%ﬁg?erabgﬁfapﬁﬂE FdFHSnFo
cl aidadraheg etd sRafmantbboplywngaenst shidbvasdbulitis is the
rec toLth a noclonal anti body agai nst nouse |IL-6

L e 004 5 BF eventive and/ or therapeutic agent
accordlng t o By pnevaﬁtntalamdﬁototﬁembpeetmcsagdnt

antibod t ecep. r

AR 051 cLhif 1E0ED) ohpbsctpr SEOILARAN, i o
agsmsmabtbx@h agsooliated nwsth\hemleuméag@lcni;n@bn@mal1t1es
anti bodyg aga%ﬁétgpgyﬁﬂtl$e6aﬁ§?89t95e%§p5®%%c agent

antlbody reventive and her ap eutlc
ag@RCo By di pgaRY @mgmf ochhirei h &aid wbﬁéenanaﬁld IL-6

antdrfRoyonist is an antibody against IL-6 receptor.

7. The preventive and/or therapeutic agent
according to claim 6 wherein said antibody against IL-6
receptor is a monoclonal antibody against IL-6 receptor.

8. The preventive and/or therapeutic agent
according to claim 6 wherein said antibody against IL-6
receptor is a monoclonal antibody against human IL-6
receptor.

9. The preventive and/or therapeutic agent
according to claim 6 wherein said antibody against IL-6
receptor is a monoclonal antibody against mouse IL-6
receptor.

10. The preventive and/or therapeutic agent
according to any one of claims 6 to 9 wherein said
antibody against IL-6 receptor is a recombinant antibody.

11. The preventive and/or therapeutic agent
according to claim 8 wherein said monoclonal antibody

against human IL-6 receptor is PM-1 antibody.
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agai nst nouse IL-6 receptor is MR16-1 anti body. 13.
The preventive and/or therapeutic agent 5 according
to any one of clainms 6 to 12 wherein said antibody
against IL-6 receptor is a chinegric anti body, a
humani zed anti body, or a human anti body against IL-6

receptor. 14. The preventive apd/or therapeutic agent

10 accordi-ng He @réivrﬁnl@%é‘é{]%%d?rbe"rﬁﬁéﬁ gent

g&%f@@%dlg@g@d"%l@? le’i-eﬁaJ.][rEQfaQiIcDrmcbnSod‘lltﬁm zeatibody
anti bo e use of .int I

anfPageRsH nF’é’tset Hi"rfsarﬁﬁcféﬁf’rre of @hp&ute%ﬁﬁ (;ﬁd/ or

t her aneqta .c a[g%]tprév@nﬂda&ﬁtﬁnd/lcsc t’llﬁeﬂiped’ttmc usge 0

|nter eum | L-6) ant t o 4 u

of 2% e 3Rd/BY* t er aped%sl cé atge% '(?\%’{gfﬁ s&id

vasellﬂnkiddg/ Ima;\amgstr 69i-4 arseeptostiss @ dshimelf o¢ antibody, a

nosu 17, The,
z\%meré‘ lboﬁj@/saldahvascu 1t1s |s%gl y(‘g?%%ﬁ% °

noutmpt:bac The use according to claim15 or 16
uherel N 1 S $HAYEUIdIS IS dE/ 0T INdL oY Ogent

19. The use according to aim1 wher ei n aid
va@@sﬁqrid@g soaslaim tids v&miratw% fﬂtﬁn@fslzed ant1body

?Jr&gﬂ GRluaPnalmlidd &8s orlis Tﬂlﬁnéﬁﬁzé’&Cmdl ngnt Obody .
anyo clains 15 to 19 wherein said_ | t agoni st

i s an artd-bodPaghisstt inerigdehno? %_EIi' fRgonist for

aCQ%kﬁW&%dﬂhdﬂdﬁénéﬁ)&Wﬁﬁéﬂéhﬁﬁﬁéiéﬁﬁﬁwwlbmdyapeutlc agent
agai nst lgL receptor is a nonoclonal antibody

agél%tva\si_c ¥eckptor. 22. The use according to claim

20 vvner gig. saitk wd idbdyn el askin+6 6(Feceptantagonist for

onal agz:'c}gr?g?’ngaa{qgkf'sée %@v\#ﬁﬁofe@ﬁgigﬁeug’?c agent

erelin said
antfdxod@aagalurislts IHa Bl recess b3tdnce honvetbpdfls and/or

322 accor&ﬁ%ﬂﬁg any 21? ::ILal(snxrsegSpingB_ 18 24 The
The use according to claim 15 or 16 wherein
said vasculitis is polyarteritis nodosa.

18. The use according to claim 15 or 16 wherein
said vasculitis is the aortitis syndrome.

19. The use according to claim 15 or 16 wherein
said vasculitis is vasculitis associated with
immunological abnormalities.

20. The use according to any of claims 15 to 19
wherein said IL-6 antagonist is an antibody against IL-6
receptor.

21. The use according to claim 20 wherein said
antibody against IL-6 receptor is a monoclonal antibody
against IL-6 receptor.

22. The use according to claim 20 wherein said
antibody against IL-6 receptor is a monoclonal antibody
against human IL-6 receptor.

23. The use according to claim 20 wherein said
antibody against IL-6 receptor is a monoclonal antibody

against mouse IL-6 receptor.
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wherein said anti body against IL-6 receptor is a
reconbi nant anti body. 25. The use according to claim
22 wherein said 5 nonocl onal antibody agai nst human
IL-6 receptor is PM1 antibodyg326. The use
according to claim23 wherein said nDnocIona

anti body agai nst nouse |L-6 receptor is _M16
anti body2410 B¢ TRe @8SECHEEBPdLRGIRY Qﬁycéﬁl@§a@@1§@ 23

to @@er@@ﬁrgéﬂdséhglgﬁﬁybggﬁlﬁgﬂlm§L6|ke6epQ©Qph@raIS
a chinmeric anti a humani zed anti body, or a

hunBRCeRPiBaay . a?élg?ﬂ¥ use according to claim 27

wher ei n §§Ld Thénﬁ@ézgdcaﬂﬁhbgdyoagaammtZQLwﬁereln said
recept or Z hupma H é 15 %45 nt|
net HOB%OB? veRtihg XnﬂPSFnF F'RG
conprit sbadyadm ni stering an |nterleuk|n 6 (IL- 6)

ant agoni to subject in d.th 0 h

of preveg%rnngﬁdVS ?Fggf 88 é gggg&l??lgh%r%H% Wid

r eshshantentd sheibbdsg agdﬂost mnnﬂﬁo§@pﬁré§§&@¢§r is MR16-1
co adninistering an interleukin-6 (IL-6)
an?%é%%#gg fo a subject in need thereof. 31. The

met hod a2er dThg BsechEFArdner t30amePdi f1a28 & do 26
vasgiLiti s éﬁlaoéﬂeﬁESBytégaﬂﬁngﬁL -82rcbRet®Bt H@da chimeric

accordlng to claim?2 wherein said vasculitis
i s apklhedyit Ashepaliefe. 2a3810PRY nBEhEd NEEEGSr dinrdPoslyY -

claim299r 3@héhaéslaccéauan¢a$©Ubuhu& 5] W@@ygudlsald
associated with |nnunolog|c% bnornalltles
Theh%‘é‘ﬂbaeﬁcéﬁl:apﬂayt 89aRYSbf &rg RECS8LPS 38 a*fiumani zed
mhe%m+n sAtdbbly6 ant agoni st is an anti body agalnst

I L- re pto e et hod_accor di [

mherein Asgegﬂ?gb8Eypﬁsgﬁﬁgﬁangggggcep 8%?%? a
nnn@@b@nhitaetcbmpylsagg|admlhusﬁeméugpaor;nxerlﬁwkln-G (IL-

met ppd, according 19 gl aluBy24cMEr RSl rectt

30. A method of preventing and/or treating

ﬁcﬁFFe tor is PM-1

vasculitis having resistance to steroids and/or
immunosuppressants, comprising administering an
interleukin-6 (IL-6) antagonist to a subject in need
thereof.

31. The method according to claim 29 or 30 wherein
said vasculitis is polyarteritis nodosa.

32. The method according to claim 29 or 30 wherein
said vasculitis is the aortitis syndrome.

33. The method according to claim 29 or 30 wherein
said vasculitis is vasculitis associated with
immunological abnormalities.

34. The method according to any of claims 29 to 33
wherein said IL-6 antagonist is an antibody against IL-6
receptor.

35. The method according to claim 34 wherein said
antibody against IL-6 receptor is a monoclonal antibody
against IL-6 receptor.

36. The method according to claim 34 wherein said
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anti body against IL-6 receptor is a nonoclona

anti body against human IL-6 receptor. 37. The nethod
according to claim 34 wherein said antibody agai nst

IL-6 receptor is a nonoclonal _agyi body 5 agai nst

nouse | L-6 receptor. 38. The nethod according to any

of clains 34 to 37 wherein said anti body agai nst

| L-#nt Eoepyorgasnat Lbcbnbienaptoantisbedypon’dglomniad antibody

netggglgg OBQ&Q% %g glgéggﬁgﬁyhereln said 10

nono ona ant | al ns uman | L-6 _receptor is
PM 1 anB?bod"}hemetWﬁ@ aechsdinecbpdicagiio 34| aihgrgin said

“heéﬁtfbééydhgﬂ HQE'@ﬂab ?@EEBQQ¥ anbnﬁbn6QQ%%ahLa§tlbody
receptor Is ant 1 _body. . The netho

accYYipgt tBoARg SRl aﬁﬁﬁpsarto 40 wher ei n sai d

anti bodyzggai fgé ﬂnétﬁoaegeeb@alhg @ocahgvewcclalms 34 to 37
anti body, humani zed anti man anti bod

et SR AT O el I L R L
C|at@&éﬂbﬂﬂgﬁelanﬁgbddy20 humani zed anti body agai nst

IL-6 rec?QForTﬁg %eggggngéggrdfkgltgng 29%y36 wherein said
monoclonal antibody against human IL-6 receptor is PM-1
antibody.

40. The method according to claim 37 wherein said
monoclonal antibody against mouse IL-6 receptor is MR1
antibody.

41. The method according to any of claims 34 to 40
wherein said antibody against IL-6 receptor is a chimeric
antibody, humanized antibody, or a human antibody against
IL-6 receptor.

42. The method according to claim 41 wherein said
humanized antibody against IL-6 receptor is a humanized

PM-1 antibody.



