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C3d,KO R618 - 1 DESCRIPTION THERAPEUTI C AGENTS FOR
| NNER EAR DI SORDERS CONTAI NING AN | L-6 ANTAGONI ST AS
AN ACTI VE | NGREDI ENT 5 Technical Field The present C€GI,KO-R618
invention relates to a therapedtilc~ and/or preventive

agent for inner ear disorders. The preventive and/or
therapeutic agent of the pregepiHdiggvention

conprises an interleukin-6 (IL-6) antagoni st.

Background Art Anmong hearing | oss, those that result

from trabyapryRiIEEAGCERTE! BR) TRNERCEARC ORI EHSIdbNTAINTNG

crani al nerve)_CaUSES are Cal ' ed Sensorrieural

hearing | os &N 15 To ANFRAGAN I A% | b AGT I VB at NGREPEENT
are varied, and include, for exanple, Meniere's
di sease, drug-induced inner ear disorders (inner ear
dingﬁgFEJH%E e ti- cancer agents such as
g_m nog' y Closd q@.sels'?élﬂtt ci rspdradt i o) aljel/é%@é ﬁé‘gzgrit:ﬁé‘fapellltic

i sor ) urul ent inner ear disorders, . tenpora

bon@ TH/42 dPe STt HED AT ety oL Tifbro4 B bRt deTs . The
deafpa:&s&h ntsiend | endieaf r’t&ﬁe&:l 3 e o S@g&e@f@ﬁs\sra@rlfgrébé@t
anmong _{ sensorineural hearin 0SS. [ af ness ,
deveggﬁglﬁﬁgh THE Fiver %ﬁulqgé%#ﬁé%iﬂﬁwgyaﬁBﬁg)n%?%%%onlSt'
f r oBachi@mowahArt nt ernal conbusti on engi nes, heavy
25 equip quns,; 8l rlanes.,and the |ike nd.is

associ at & W h gunlr?q rll%nsgg’,q’ é:nhoov?ermr}?aftesr,e%lilftfﬁﬁrﬂt ,

r oc K aduicieviilsirend(adwh ldake. ofanidusodedilesr at@th cranial
Con?kﬁﬁkgd5é%§gy§ﬁ§b%%T¥¥d'géﬂégrﬂﬁgﬂfi¥lAéﬁ%ﬁﬁééﬁoss.

whi ch acute inmmune 30 reactions responses are
to CarSepahmdriforaminyg hessslnsadiats Rretvaried, and
Lar yngaserpe. £ 40 anpars, 1 e A% -BVea dd), 1dIUNE hduced
responses in the cochlea K caused by the Injection J? .
key HOREY iSAfetd a8 [ PnedLges wicandeisifite deg anti-
or tdedceibargaitwidghch tashamiber)l dvrsieRy tath diNpBatin),
and LL-%R.have been{ﬁﬁfre sed, TNF-a .causes an

[

aggravated ' di%eads RESESehPEF U IGRT TigRey ear disorders,

temporal bone fracture and acoustic nerve tumor. Sudden

deafness, senile deafness and noise deafness are also
among the sensorineural hearing loss. Noise deafness
develops when the inner ear is injured by loud noises
from chain saws, internal combustion engines, heavy
equipment, guns, airplanes and the like, and is
associated with gun firing, snow mobiles, air flight,
rock concerts and the like.

Various factors are considered to cause
sensorineural hearing loss, in which acute immune
reactions responses are known to cause permanent hearing
loss (Satoh H. et al., Laryngoscope. 2002
Sep;112(9):1627-34). In immune responses in the cochlea
caused by the injection of keyhole limpet hemocyanin

(KLH) into the inner ear or the subarachnoid, it has been
reported, TNF-a and IL-1PB have been expressed, TNF-o

causes an aggravated disease in the cochlea, and TNF-a

inhibitors can partially suppress hearing loss, ibid.
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inhibitors can partially suppress hearing | oss, ibid.
-2- However, there are no reports up to now on the
contribution of IL-6 to sensorineural hearing |oss.
Non- pat ent docunent 1: Satoh H- 2t-al., Laryngoscope.
2002 Sep; 112(9):1627- 5 34 Disclosure of the
Invgntion Tth present invention is intended to,

pr oV PHEVET novBF LS pRAPNRCe EPRAIL Sc SRp &S 1i%h Forthae

t r eabepibandbar ofpreventbogedkorinefirédl ¥a3AndeNoss.

10 After |nten nd ext ive research, the

pr esent Pﬁvgﬁ? g ﬁSGEmagﬁoistrated that IL-6 is
associ at edtwht H. theapai hngepeasgioscebesenvori mey;alli2 (9) :1627-
hea gng |l oss and that |L-6 antagonists have a

t herapeutic effect on sensorineural hearing |oss. 15
ThuBisbkopnesent theedhwventpoavi des a therapeutic

and/or p ent i g for sensorineural. hearin
| oss, sgﬁé gg%ﬁgngoﬁﬁﬁF%?%OHaﬁs LP5 SRS &0 $E° %§4ﬁ1a novel
actpbermaqgnEdbehtcompesabmve fometheat réasorter s nal/er

g OrpE 9g9£§?n29fsgﬂﬁegegsgbah ngggﬁgg | oss which is

exa ni ere" s di sease,
drug-in ééaruﬁnéﬁnéave andopuEessiver akseameh, eahe present

di soffehorBURELENHehBRSE r§8EqdLEQE IR S E%nﬁgggblated with
bone fracture or acoustic nerve tunor, or t

sudble® pRERAEsEesignPfeseREPREBSUERL anﬁ@ngeloss and that

deaine68an6h§@ﬁmatsVEéVe éhﬁhébﬁﬁéutﬂeeéf%éﬁt on
di sorders, are iestl ul ar di sorders, and t

vesTTBTPAINaHER! dRP_TERY 1eSSsed by anlere s

di sease, TMesttbaIpre@entonnveﬁtmbn pgrugigsdugedherdglutic
ear orde antagon S

exanp??ora%rg g5ge a%%%fng?rlf %sPﬁﬁgéPSFE %ﬁ?§lng loss,

| L-$ai@capent anmpbndyngagn bbr6f enteganpke, aa an active

ti body against IL-6 receptor,
pref%a%?l I%m)noclonal ant i body agai nst human |1L-6

receptorT@¢ abevaothpanl eant dbsdydeyai ase fiousexhinpbe

?E;%§§§@%Pﬁeu§§1dh@§99ﬁéOféésaﬁﬁi99d¥sa8§ﬁ9§& Bymag,
example, Meniere's disease, drug-induced inner ear
disorders, viral inner ear disorders, purulent inner ear
disorders, temporal bone fracture or acoustic nerve
tumor, or they are sudden deafness, senile deafness or
noise deafness.

Alternatively, the above inner ear disorders are
vestibular disorders, and the vestibular disorders are
caused by Meniere's disease, vestibular neuronitis or
drug-induced inner ear disorders.

Said IL-6 antagonist is, for example, an antibody
against IL-6 receptor. This IL-6 receptor antibody may
be, for example, a monoclonal antibody against IL-6
receptor, preferably a monoclecnal antibody against human
IL-6 receptor or a monoclonal antibody against mouse IL-6
receptor. Said monoclonal antibody against human IL-6
receptor is for example PM-1 antibody, and said

monoclonal antibody against mouse IL-6 receptor is for
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receptor is for exanple PM1 anti body, and said
nmonocl onal anti body agai nst nouse IL-6 receptor is
for - 3 - exanple MR16-1 anti body. Said anti body
against IL-6 receptor is preferald y a reconbi nant
anti body. This reconbinant antibody is, for exanple,

a chineri | body hupani zed anti body, or a 5
mﬂnﬁﬁéﬁﬁf%g%%igTﬂi%nﬁﬁ?%a?Zed anti body is for

exanpl e sSaidinemt PeddPMda tnst bbdlye Foeeptesefis preferably a
|nvent|o also escribed as | ows: .. The .

use ‘of - an l%?%é d%?%g%%?%t f ?l§hﬁeiamﬁﬁﬂﬁ%gc?h%£b8gyals' for
themmxmple»eam#hnmerewemmtyboagena homanipedr agétibody, or a

di a n wherei.n said
.Eﬁgi ed? a%#%&ﬁ@zrgsg?egggﬁg%??% % ﬁQQSVnéslgg§.example a
[ 3] hureansiszeciidr Hi amgt tlood ] mhereln said 15

sensorlnqu&ghgﬂﬁﬁéﬁyglA§Eﬁ%i§nS£Q§ %igguggl ﬁ%gras

| oss caused | Sease rug PRdUce
eaerﬂkQW%ers viral inner ear disorders, purulent

i nner ear 1 dimos degs, ofe‘ﬂﬂ)of%g_b&‘?@aééﬁféyrfth?e

acoustic nerve t unor [4 he use according
[ 2] WiHeHAH weg P serse Faeeital c head/ oy Poesentive agent for

suddgihdeaf nessr sSed+&. deaf ness or noi se deaf ness.
[5] The use according to [1] wherein said inner ear

di sor der sl & e—r%s‘ff’f%@%ﬁowls%gd‘é‘?s”hSWlP%-'feImeS@lS‘é inner ear

accemaumjéxﬁs [$de V@'@’G@fhr‘@é\hﬁaﬂﬂ&ééb&%@rlogé sorders

are vesti di sorders used by niere'
di sease, fﬁQﬁMQﬁerﬁﬁﬁQﬁéaﬁ% W hgwmﬁﬁﬁk%ds?hﬁer

ear sed*issxn’:dea‘vara:[ ﬂieél'ﬂ‘tﬂqglsbomcm C&éhgséﬂllﬁéhyr@i hddring loss
aJdAL 6 anta oni st is

to
ant%bo&? aég} nﬁﬁ_ ® ‘ecEptor 91§Q§%&%9 inner ear
accotidianpens | NlWﬂesz’lrrEISaadr ahit s drodlyr s agannsient - fnner ear

::gg%:eg{rd&sa lebcﬁ{g 2oy 2021 NSty A bs8i ¢ nerve
tumor.

[4] The use according to [2] wherein said
sensorineural hearing loss is sudden deafness, senile
deafness or noise deafness.

[5] The use according to [1l] wherein said inner ear
disorders are vestibular disorders.

[6] The use according to [5] wherein said vestibular
disorders are vestibular disorders caused by Meniere's
disease, vestibular neuronitis or drug-induced inner ear
disorders.

[7] The use according to any of [1l] to [6] wherein
said IL-6 antagonist is an antibody against IL-6
receptor.

[8] The use according to [7] wherein said antibody
against IL-6 receptor is a monoclonal antibody against
I1L-6 receptor.

[9] The use according to [8] wherein said antibody
against IL-6 receptor is a monoclonal antibody against

human IL-6 receptor.
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35 [9] The use according to [8] wherein said antibody
against |IL-6 receptor is a nonoclonal antibody

against human IL-6 receptor. - 4 [10] The use

according to [8] wherein said antj hody against IL-6
receptor is a nonoclonal antibody against nouse IL-6
receptor.dll] The use according to any of [7] to

[10] wher N " Bheaise anespedinaghpnéBl i vthereéveprdd antibody

| S adLeosbi Nang réﬁ@ﬁ@B@Y1s[&2$OHBEIU§§laQﬁQE bﬁgnggalnst

[9] wherein sgu d nonocl onal anti body agai nst
| L- 8'9%ptlore i seeeter ant i body. 10 [13] The use

accor di ng[11)] [ﬂl@d WhEr £t Fo 54 fyg E@né’ﬁiz(’@f" [t kgoﬁg]] wherein

agai nst nDus 6 receptor_is ant i bod
T%e qtb Ja'f§t &LIQ]I%GIPH%{ iBeperfconhigant
ant iabﬂﬂ)bcag@ nst 1L-6 receptor Is a CEI nmeric 15b 0y
anti body, h ni zed anti uman anti bo
agai nsty [L1826] Ulgﬁeed’tsoer aﬁci%ﬁ&r%% B%e[%l:c‘tﬁ}ﬂ%?ﬁbnt%aﬁﬂ]
whermeinolairs 1 hameibond @9 ihodyhaga nst-6 Lréceptor is pM-1
receptan,d d&a humani zed PM 1 antibody. 20 The

I nve

pr eséent ntion may also be described as follows:
[1] A therlapetliec me/amcqardawr@tticve [ TG h&a}ﬁief@Inl @ﬁﬁcﬂ

ear adm ni st g_an -6
antgg%ﬁ?ggﬁﬁg5%?gﬁ%ﬁﬁyqﬁgi1 Euﬁgﬁ%ﬁ T?ieptor is MR16-1

whelditdboslyd i nner ear disorders are sensorl neur al

nearing 112, il ute a'E%d}Qﬂ]@gs S 1'ggnsorgneur Al fféf wherein

sai d sensorlneural hear
heafPg 1Poddbodyusedipp vl eesalitsasies a chimeric

dr ugnititieeRd ianhefma8alz e30 HSiQ. oV id dlurddiNen€850q
di sojrnders &irfgrenta [ ﬁzner ear of:ldjﬁ{;oroders L%enpo m;s oqy

bon& P&ty T&C6RSOTC nerve  tunor. [4] The
met hod adasndimhg tee] AecWieri®ign t2AI[d 4] wherein said

humanized antibody against IL-6 receptor is a humanized
PM-1 antibody.

The present invention may also be described as
follows:

[1] A therapeutic and/or preventive method for inner
ear disorders which comprises administering an IL-6
antagonist.

[2] The method according to [1] wherein said inner
ear disorders are sensorineural hearing loss.

[3] The method according to [2] wherein said
sensorineural hearing loss is sensorineural hearing loss
caused by Meniere's disease, drug-induced inner ear
disorders, viral inner ear disorders, purulent inner ear
disorders, tempdral bone fracture or acoustic nerve
tumor.

[4] The method according to [2] wherein said
sensorineural hearing loss is sudden deafness, senile
deafness or noise deafness.

[5] The method according to [1] wherein said inner

ear disorders are vestibular disorders.
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sensorineural hearing loss is sudden deafness, senile
35 deafness or noise deafness. [5] The method
according to [1] wherein said inner ear disorders
are vestibular disorders. - 5 -[6]-The method
according to [5] wherein said vestibular disorders

are vesti-byl di sorders caused by Meniere's
disease,[ggsgﬁﬁuWEEQQéhﬂﬁHQHQ¥Qﬂ Ut Ugdli e | md
earvdbsmbdéax.dﬁsb%hefﬁeaﬁQIgQ%ﬁﬂbﬂﬂd¥{Hﬂéd%dﬂﬁ@‘%aused by
1 .[.6], erein said | L-6 _antagoni st is an .
2n1¥ gé%rggﬁrﬁéfeﬁf?e VESCARIIAT PEUTATE et 1Yy drug-induced
accbondengeto pdikowblerai.n said antibody agalns}ng-G
receptor i nonoclh onal _ant i hod 10 against |IL-

r ecegt or .[b?Q?h’T'hIéle%P ogcggggl,la]ig%é:q GBI TwerleitP [6]
sai dheaathbedydafar-gstnthgbnietepisotan sind IPRBCIQNBInst 11.-6
ant%@ggétoggainst human 1L-6 receptor. [10] The

0 CCO

met rding to [8] wherein said 15 antibody

agai nst EEJ6Thecmptbpdiscaowdmnglmnau7anmﬁhgﬁyn said

agai S - 6.recept ar he _net ho ,
rcor SEaoR o SgarnSr 978, Bpehtthune: & bRigonal antibody
ant #B®8YShgdlngt reEeptpsceptor is a reconbi nant

antibody{9?OTLé2%eIHSd”EEB89d§8§OEgiEgAt%Ebgki%h%regf

said ppnoclonal anti body agai nst hu I'L-6 Tece .

i s %RF&boﬁht?ﬁ%ay$t[iér6Tﬁ@¢ﬁ§théd1aceom@mnglp@ap1@ptlbody

whes ¢ fnsei Buma®wnochgnakcaptbhody agai nst rouse IL-6

recept or i NE%G-l 5 antibody. [14] The nethod .

accor di nf 65 § BELRP B6CPISIRIwRer éPh whpgein said

antaoiyoagaigsinst - 6L ecepteptbs @sChi MBhbElonal antibody

anté%g?g ggngniﬁgg gntibgd , _Or a hunen anti body

agal Nns ?E?% fecepror. - 30°F %%’The met hod accor di ng

to [14] hel eTle saethofiuavoozeiingntbbady against tblL{60]

reqﬁﬁ%f@iﬂssﬁﬁ@uﬁﬁgigggy 5@@£n§@ti999yreceptor is a
recombinant antibody.

[12] The method according to [9] wherein said
monoclonal antibody against human IL-6 receptor is PM-1
antibody.

[13] The method according to [10] wherein said
monoclonal antibody against mouse IL-6 receptor is MR16-1
antibody.

[(14] The method according to any of [7] to [13]
wherein said antibody against IL-6 receptor is a chimeric
antibody, a humanized antibody, or a human antibody
against IL-6 receptor.

[15] The method according to [14] wherein said
humanized antibody against IL-6 receptor is a humanized
PM-1 antibody.

Brief Explanation of the Drawings

Fig. 1 shows the result of Example 1, and is a graph
showing the degree of reduction of hearing threshold
level (dB) for the group that received an anti-IL-6R

humanized antibody (MR16-1) of the present invention and
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Brief Explanation of the Drawings Fig. 1 shows the

result of Exanple 1, and is a graph 35 showi ng the

degree of reduction of hearing threshold Ievel (dB)

for the group that received an-ampi-IL-6R hunanized

anti body (MR16-1) of the present invention and 6 the
control Cg;roup that received the nouse inmunogl obul in

G i "FRfeSomisel ndHRFP of Nk aFpRgiVedsthrerugeusimmgnoglobulin

three id ypes mbuds 6qyY88LI §8. hELGin lés@nc eate sing three
el ectro hor gflgram show ng t he res%lt F ﬁjl_‘ Sd:i g ©

Exaer\fFé CIPHICERANges with tine | n various

CytoklneSFi® theisoghl €Beofr 6§é§o§£5ﬁrsBB@Xn “@Bg result
i3 a graph sRow

he Fodl 00 GoanTialrve ralpciing Grgngre mith tine in

|ruﬂu&ﬂlduﬁ(ﬂyﬂmkindwtfhttm& tdcHNEa 8o £18pi PatBesfrer they
after the re subjected to

t
gggumset ﬁUbefJaecr%% L9 3G apPafowi ng the resul t
of quant iRiagd v 13?Ta Rﬁ%pm Sxan@ 2héngésaltNgr quantitative
cha S, th t in the cochlea of SD rats
aftg%e ﬁ%&y ,ﬁ@( %CJ{ P dirating gikinge s oadith FEgme5in TNF-a
i s adrgraph cS:l’tm/Sﬂd’Eg dhesm esdld 4 ﬁtélﬂ‘lat‘f}‘ié}tia&éi’@ s&%ggaed to

in Exa Ie2| cating changes with timne
|n tahe et ‘364 SD rats after they were subj ected

acouSFtJJg:. l40aick 20y Figgh sﬁudv&rﬁgﬂﬁ%Q@é@tlﬁ’Pt of uarﬁtitative
e resu | C

Sszz i tpded  f xagn %Vgth@ tci a@%tvyb‘%}dytime in IL-6-

was det ec
usi Ag éet astakilesABE K90 natst heef t etrt Sy Ofe 5D iﬁfected to

Si x r t hey were subjected to acoustic
in Exiagr?psl%é%l%rfg Fig. 7 is a photograph substituted

for dr aV\nFﬁ-@S %H@M%@ﬁaﬁq redmlitng rthehimdhsd 1t G fvaguantitative

det @Gt @ g .ant i usi n,

Vect as?gl n t[A]BE EI k_llen S'L%dltcaq §?la§éersat q’srhé:lme in IL-1B
houi® &heecochdganerfe Ssmbqaa@t @cfttear taequstd e |aashddted to
ExagRb@s?ic3qoEigg: 8 is an el ectrophoretogram show ng

the result in which the expression of total STAT3,
Erk and ARf- &sis a photograph substituted for drawings

showing the result in which IL-6 was detected with anti-
mouse IL-6 antibody using Vectastein ABC kit in the
tissue of SD rats six hours after they were subjected to
acoustic load in Example 2.

Fig. 7 is a photograph substituted for drawings
showing the result in which IL-6 was detected with anti-
mouse IL-6 antibody using Vectastein ABC kit in the
tissue of SD rats six hours after they were subjected to
acoustic load in Example 2.

Fig. 8 is an electrophoretogram showing the result
in which the expression of total STAT3, Erk and Akt, as
well as phosphorylated STAT3, Erk and Akt was determined
in the inner ear Corti's organ of C57BL/6J mice that
received MR16-1 (the anti-IL-6R humanized antibody
prepared in Reference Example 4) of the present invention
or rat IgG (control) after they were subjected to a very
loud sound of 124 dB for two hours.



10

15

20

25

30

35

wel | as phosphoryl ated STAT3, Erk and Akt was
determned in the inner ear Corti's organ of
C57BL/6J mce that received MRL6-1 (the anti-IL-6R
humani zed anti body 35 prepared-i 1 Reference Exanple
4) of the present invention or rat IgG (control)

af t t.h r ected to a very oud, sound of

124eBr %}/oci/ve £ r“rf%r TYIRG Eisithe JénY‘BP €3Pryi ng out

the | nveﬁﬂha)rtﬁ'dfneapéletrﬁpea@emt agEnthef ptbeeptesafibntion has
i nventi f 1 £l of SUp ressing the :

pr o%?iesgkon%of ﬁesal%lD ngeSSan?lE r%ﬁ%%fgf)ﬁlf)ﬂ Phehearing

ti ssid Jdanmgeeadfcttien cochtlea, t58$ue§ daseager bfiethal cochlea,

hear;i ng |§§ﬁ%5f&ﬁéﬁ%é{"ﬁ%af§ﬁ §?§C|f|€ﬁ%LYﬂggr gar.

t her" apeutlc agen res i nven

ef f Seeasff isipphyes sihgy &fealrapﬂytam lagemtreflucheoprésent

the [ r y. earl ng
g s b b S SRR

i nv@&ﬂé&ﬁitl@l iim s@mdrlq’reuﬁmq&my nedoes, inheeesoaineural

be mRAL d Jest i y e u

near e Tog e cochl S Tas bon traaid e abg hRLr cells

cocRiT&a 1V Rs v et | Ul e inaiponk tering loss, there can

dlf%%f%&htfﬂﬂgﬁﬂvégﬁﬁbdﬂgrtJE%Jré§f§CtUfﬁss@ﬁg ineural
lar .in that hair 15 cells and supporting ce?f

hav BB & e Be 1IREDISAIRS SRR HéaRagedi | ard the
ti sswehdens tardditimn \amt;pjmse Gide ﬁ%éi@lse af &r dlfferent

respon3| e for q% 0gi cal functions
s BRRR TSI Y e Pt by e 2 T cFUM 4% 10 that hair
det eetld sdiafnfde rserpp ceamisag |<mi|slsba$e§é dcreérheccdwbéaf@d EfWE €t he
20 e et.ect sound Vi bration

\M&?@Iﬂ de:nreégtég%ﬁ ejh"{l?'rLoa\cllrerJrC:in Seqo Ca%r%%Jefr%H%rh end physical
Dan@g@ﬂﬁ?thﬁﬂlﬁﬂe(ﬁeﬂﬁﬂﬁamhﬂﬁEﬁpnﬂuhyﬂmplﬂgi¢iﬁﬂEunctlons
l ea‘i‘htu% tl]_% Ha%dlife% f&é@(&_ % Sq{&q'l ?ﬁ{% té Vé tn¥1ftar mechanism

s is extrenely simil Thus, herapeut i

age terctshdigifesent ﬁq%ﬁn%ﬁpasﬁcéfcﬂeﬁha/eiﬂbﬁerence

the yhieedleFeh Othd i@ 188 dHSRYVLL S BHENV BFrations or they
sensorineural hearing |loss and vestibular disorders.

L- 65§ A <6y thokite MRV s DY $6 91t el Damage to
sti miltaleim@ff atieolccZHIBSF 2Ot HeNtRIFEi P2edd & the

Invgﬁggﬁgbz%%%g&EQnesS%JMQgR?’ TVJ¥§(¥%fJ¥§ég is extremely
similar. Thus, the therapeutic agent of the present
invention is effective for the treatment of inner ear
disorders such as sensorineural hearing loss and
vestibular disorders.

IL-6 is a cytokine which is also called B cell

stimulating factor 2 (BSF2) or interferon B2. IL-6 was
discovered as a differentiation factor involved in the
activation of B-lymphatic cells (Hirano, T. et al.,
Nature (1986) 324, 73-76). Thereafter, it was found to
be a multifunctional cytokine that influences various
functions of the cell (Akira, S. et al., Adv. in
Immunology (1993) 54, 1-78). IL-6 has been reported to
induce the maturation of T-lymphatic cells (Lotz, M. et
al., J. Exp. Med. (1988) 167, 1253-1258).
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activation of B-lynphatic cells (Hrano, T. et al.

Nat ure (1986) 324, 73-76). Thereafter, it was found
to be a multifunctional cytokine that influences
various functions of the cell -(Bki+a, S. et al.

Adv. in 35 Innunology (1993) 54 1-78). 1L-6 has been
reported i.nduce the mat {980, of TI

hat
cells (L 6 mraﬂsm%ﬁs 1%S o%baa (i@%g§ €E7through two
1253y1>%8)of ptdind dsrnatnsencte;llts bhel 6gi tatm 1s 1L-6
the

act|V|t thro two .t s of proteins,
One T&hi sagl %ancil é%lfejcgjtrb? plg *f?b%n‘ﬂlgﬁqd?nrﬁo Stblar weight
proto¢" I mbwittth &0 ridd ectud arhvegi gili—6 dbimbou(T8akDr.tet al., J.

(193%;3' Lé%OP &S%%Jag&an‘as {’} %%5 farg?saE%ESc%/gn%E al.

(198?)16214:25 82882841 L8$5-r832:83)p.t orIe€ursceptor Odjd:yurs not

in nbr.ane t e es_t hrough
andtol S Yexpr eglgéeé&% %Hmnef ﬁgn%ﬁ%t E %or%ge% through
sol @bie lis| egprecemcrort disd sténg matiintynefbuheallfo as a

ext ag e W qr J, n

pr otsel n gpl 3 L 62\%%& at-IEnLe %ﬁsa¢ﬁ£ rﬁlim%)? 8%%3130

kD ?Pfétral%llh\lcﬁﬁ/éifqli?MOn- | i gand- bi nd| ng signal

”anSdUCtI"h@notHe'rG and, Inta& drecapt g forsmd e 130 h
| L-6/ I L-6 _receptor co V\r,hl ch afterfpflS bi nd ?p aving a

gp136; etclu&ﬁ§mwteslqh(ts (ﬂ%itca:'i R ViRt ths iheo ‘éﬁPqi in non-
(Tagagaﬁd Btlnailng @iddna(llg:&%)ns@&'ch&g& 581:?% Aardd-Hr-6

ant agoni s stance. that_inhibits t

tr aﬁggfﬁgt | 5n 3'1 Sﬁcaﬁ}fictﬁ iRSFRIFOY Lc%np}ﬁfér"éhmh after
haveinbeen kmmpl@@ faj"raazrmuhxmlyitch rmm]@bﬂgﬂll NEdtivity to

I L- a 2 6 ti o t| bo

aga?n%t %%&1 qT""?ept 3 ?‘ 2y 8 gly @ r t|d5b7o3bl'y38l

ant i body Adi ﬂéc*tGe@né;gaaqﬁmst gﬁl@O S(La:rﬁttlargmaﬂlat inhibits the
ant L bagyh, cakbar gﬂ:t :}131610 : @H@’a&n% yl i des Gf_d -0l o nave

IL-6 receptor an receptor
ant PB68y kRaynbéen faas @rrntb@@d{yn dlzseo;@pbraeqalrraammﬂ (anti-

(Noyicls Qnt@bo@b), i e gadﬁ%fgéégﬂgﬁa %ggl%ﬁggbreceptor

Hua Hybr i
| nt ggﬂﬁﬁ 8ﬁal6 p&F@ﬁttolﬁuﬁﬂtég’Pldd 'V\BW?HFB{C&% against
Pat gpt 30pphheatigpn 36Ra2894667,) , Uailked B aties,Py-8Hia1

s spiozdl immnied v an()body. fas, et fjone

Anti-IL-6 receptor antibody has been described in
several reports (Novick D. et al., Hybridoma (1991) 10,
137-146, Huang, Y. W. et al., Hybridoma (1993) 12, 621-
630, International Patent Publication WO 95-09873, French
Patent Application FR 2694767, United States Patent US
521628). Humanized PM-1 antibody has been known that was
obtained by transplanting the complementarity determining
region (CDR) of one of them, a mouse antibody PM-1
(Hirata, Y. et al., J. Immunology (1989) 143, 2900-2906),
to a human antibody (the International Patent Publication
WO 92-19759).

The above IL-6 antagonist is preferably an antibody
against IL-6 receptor, preferably a monoclonal antibody

against human IL-6 receptor or a monoclonal antibody
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30 obtained by transplanting the conplenentarity
determning region (CDR) of one of them a nouse
antibody PM1 (Hrata, Y. et al., J. Immunol ogy

(1989) 143, 2900-2906), to a human antibody (the

I nt er nati onal Pat ent Publication WD 92-19759). 35

The above IL-6 antagopist is preferably an antibody
agaidEinit 6“‘?%'%%& Iﬁ)‘?%?%?‘g’éry %Snﬁﬁécﬁgﬁgﬁ monoclonal

ant Iéjﬂﬁj}boc@gaaq@in@ttmf@ﬁlnéﬂ} fL+ecepteptok, atABRECLARAb,

anti IL 6 receptor. As the
abodgl%to@to%i% gﬁt?% AYni ARE AEnkRE Ebeve monoclonal
recamumbodjmﬁghinﬁtkmbu$é|DB¥Baiédeﬁ®bi aghtbed¥an be

and bo ocl onal nti bod ai nst npus
L e e P el | OB6Y e Rraelibosy is
EunIﬁnﬁﬁeréﬁmyEﬂxnhﬂmﬁmiboﬂytibodpreﬁehahhulaed antlbody or a

chi nt.i hod hurranl zed antj bod ,0r .a
ant :i(‘g‘{“{cf‘y aéfnotrlboexC¥ °a %xa%f e Wﬂ 12'1‘13ﬁjb}81§§yT %ntlbOdy A
humémineed. zat |atmd1;boc£y ars a1t ex bde aad | botdybaligoalso referred

refer e nti body. 10 IL-6
ant Zcé{)ﬁa%st sq;f %Jsée&isrﬂﬂ%gg %?%@ge% i nvention may be
of any orllgif, araﬁﬁgmirﬁjt,s affelc amge f br nfhasptresgnasinvention
they]n e Usef it tr ang/ or e i 0

|a§{1er ear Lélolmrsgrdle({llen {rﬁ% ant%go%{l’(gtas ygg,g ds long as
SI gﬁa‘nex reares e iwh e |tLhes tneatyren namcﬁ;/@rtmzeeventlon of

bi olig@ieGale ACctdMdpyfs | L-6. 1L-6 antagonists are
preferablr% subst ances, t hat have an activity of

i nhi bi ti T3 thEWidRMG tD RIRFHrs1gnsl trapsduction by IL-6
recemwrl,nrﬁmitgrtlfé)d fbl/ﬁtdg’lLQiallL aﬁ:tanfftgprtbﬁtﬂ% %herfL 6

e nmentioned for e e ant.i - ant.i bo
ot PIRESES Rocts i By A RS0 it | Mot an
al t erced vlilty6 ,0f alrtherdd isg wiee Hindiri@ceptaty &f IL 6, IL-6
par tig [ f 1Ly rl6ecptr and a |
nol gcﬂ :gﬁ%[}t %%OO 153togncc% héglvel nfth e rgcaa PR t%ﬂl“ere can
as bﬁeg@ntAmed ILog @wanyddi entfiorlluse dant idedypr esent-11L-6
25 irRyepkiogn a@ﬁrle%yObta"Htrie-q;pﬁ% PUmC o Oa{l/&:seﬁ%% 1L-6,

nonocl onal . anti bodi"es usi ng known et '
Ant PIEEFSA £QIMBI@ dd-flor aF@Har 1 e RRdsienk peptide of IL-6

| nvert iToR6 FRRRPLYIB! ardtd NRAl &R 1¥foulidy R Albstance

a mmalian origin, are
rT%av1ng the same activity as these.

Anti-IL-6 antibodies for use in the present
invention can be obtained as polyclonal or monoclonal
antibodies using a known method. As the anti-IL-6
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 recombinant
antibody produced by a host which has been transformed
with an expression vector containing genetically
engineered antibody genes. These antibodies, via binding
to IL-6, block the binding of IL-6 to IL-6 receptor and,
thereby, block the signal transduction of biological
activity of IL-6 into the cell.

Examples of such antibodies include MH166 (Matsuda
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preferred. Mnocl onal antibodies of a manmmal i an
origin 30 include those produced by a hybridoma and
reconbi nant anti body produced by a host which has
been transformed w th an expresgpon vector

contai ning genetically engineered anti body genes.

The anti bodi es, vi bi ndi n t -6, bl ock the

bi n&'e'ngerlfofajit- sEup | =6k%8%g%or?éhé?)3é8t hérépyp6) and SK2
b:c o:ﬁaﬁjh@@y gn%iatcw laulnsd@t:t ;.iamln, Oﬁ‘hfbi gh@ﬁi N@hpgag}bh\éikti)éakkai

o} -6 into.the ¢ . anpl es uch anti bodi es _
el A Rt See LRG0 E the JhbdnZppmigo183y Society),
| Miedenfil®883cdBd 954995621 antl6 SK2ananthbody keSat o,

K. et al., The 2 i hon. Meneki gakkai. ukai.

Cconer ol AThh bb~ S DHRRRT T hAGHE bRy SBEFaggpa can be
AcaderdicRecpraorf498dgted, udb6y anknbhe prkeedbrdnas
antisll-6. [ - pr | ng-hyprido can_he e
bay4559€%é§§m§§?%Yédqﬁﬁﬁ%g %ﬂkﬁoﬁﬁygggcgaﬁgeaﬁsa sensitizing
des@ritherkhed o, i Thispuilzéd iy beeusedvastaonal method of
Sen%ﬂﬁdﬂf&%tfﬁ“'geﬂu?”ﬂmﬁ&nényy?iéegh%% 5B€ained are fused
conventional nmethod o | muni zat1 on. e T Mmuné
ceHN#&hukﬂQﬂnzﬁ&ﬁﬁﬁ?u@ﬁ$h%ednlbhﬂ@@hnkﬁ@thpalenell fusion
cel Ly ddedde Gonvenh C}&?rllo&f&laaiU§h£’£‘w§§§§g<§§uc§ﬂa cells are

then nonocl onal anti body-producing cell:
scr SEHEETRA the Humh e Yonel oRzE et@l agniey heathed to prepare

pr epaee dddier&esh ek dorky | dona.  Specifical ly,

anti-1L-6 antjboiy may be obtained in 15 the , _
fol | owi ng calHof, AnprE~ 8 FHHACTY -BRY gPeygltained in
ag tehe: S‘ﬂjﬂﬂl:dﬂm@hgnﬁﬁégg.en lt'?ro@i@hlﬂlélgté bioehaganLbe for use
obt ai ned using the JL- ene/ am no_aci d sequenc

di s@%% isner%fr‘?lzal.”‘?sia&gfrﬂe‘-’rﬁ? 15879 138" %’g%%’%%‘gb,’ gan be

| nmotrdda 1 n(ekd 88)1righ O hel 5134~ 4 Sdfldn e tamiMgi €£c i dBi kqu&hem

20 (41990) : - 2688. | I ost , ge

is %%§%§f§§%%dgﬁqﬁuﬁh§§?t%iéﬁ%%@ f#é%ﬁgeﬁggée%%%nééo’ J-

i nt dMERURIwn @»@%@ssﬁ% MeriokS 4y stemArdiec] LBBol. Chem.

prot@igymf gotergpi-deggurified fromthe host cell
or the culture supernatant thereof, 25 and the

puri fi ed AHESF pF cteitrRldh MRS tuseril hisl € Heraneteimedi by

ant iigeRrtAnerdd iMely gehd Usd et Bithb of kddieh ldzPression

br Otxreelcrt]:oq:n%ya'sq:oetmh,ertl'f)er Q.[tLe—Ig] pant tebien uc?fdinatsertet]set is purified
from the host cell or the culture supernatant thereof,
and the purified IL-6 protein can be used as the
sensitizing antigen. Alternatively, a fusion protein of
the IL-6 protein and another protein may be used as the
sensitizing antigen.

Anti-IL-6 receptor antibodies for use in the present
invention can be obtained as polyclonal or monoclonal
antibodies using a known method. As the anti-IL-6
receptor antibodies for use in the present invention,
monoclonal antibodies of, in particular, 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
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sensitizing antigen. Anti-IL-6 receptor antibodies
for use in the present 30 invention can be obtained
as pol yclonal or nonoclonal antibodies using a known
method. As the anti-IL-6 receptdl antibodies for use
in the present invention, nDnocIonaI anti bodi es of,
in partjcu manmal i an or | are preferred.

an&HF&ﬁﬂé¥uﬂ?TﬁﬂresT%? an HﬂﬁF?ﬁn §530P}§ﬁﬁng to IL-6
i nclpgtespthese mwﬂmedtby Bihibhgderaiand tBOsSe-6 receptor,

roduc d b S i ch has be n transforned wi,th an
P A e vt Oh L abh: Shn i RerRaqBerLan §TohBen Bipugalcal
11 aagttdibiogly cgEnEB—.r—f ghﬁtaﬂthQOdgE$ v:c aI bi ndi ngI to
IL-6 re tor, in t the ndi.ng of -g to - ,
receptor%EREW%I?%e?tb§u%Po%ﬂ R%dfgﬁnéﬂﬁtPSSnMgﬂgfﬁeantlbOdY
bi ol (@inoata, act) vet yadbf, Ikrﬁclnm@tlheAeaal 851 UsSA (1993)
Exa e t|b S clu |bo y
(Ta%r aslfl)";zqsuﬁ] P?bg?:f fbog«Y, gﬁlﬁé‘% War., g
(199E@numml 1ﬂB@&9n19Q8) 290412 206) body Auknaeao Xntlbody,
). 3 - ), .
ALK U}E64]a7nt|%]c?éyA 6@1%%& %§Q%§8§%Kﬁ§'_&ignatlonal
ant|Hﬁﬁ§nqIRuhﬁx@ﬁtbm@Iqu9zal%ﬁ59Pu@hdcaheohikﬁ) Among
92- 197 t £t tibod S
1929) Aand the dhkey f.@lmﬁ@ hlgfﬁ}y%ﬁ’%& anti body i

nost preferred. Incident ridoma cell line
whi ch p”iﬂﬁﬂggn¢qﬁhyanﬁh%d@wbhhgom@eqell line which produces

i nt enpat i phaldoaflepesi b esh Uﬂ@@érné@foxﬁ’épl’%saggésﬂ:ed under
t he Budapest, Treaty as PM1 on July 1

t he th&t dHOMITYUbT i 'S COHRRPE BF yT 6P Nat #onBli-1 on July 12,
| nst1|9ta£ GWJ.Ch‘h |tr}dsUSEth@1t S¢i €reEr Gl 151@@5‘@@&@9&0?&7 of National

1 shi Tsukuba cit ara
pre 9? q;gﬁ hggg%leﬁﬂ% %?%r?%%ﬁ% E%gy at Chuo 6,
IInQAMM(quHEHmMEthdﬁéﬁ Tswintbdoclyt hasIbeeaki pref Japan,

Itm%%ﬁn? apest E!r éj(fé;'ozlsf }éﬁ%‘?{ rﬁ)?at helfr Y Sl‘ghr;sﬁﬁtﬂroduces

t he MBdtterit a\mtcﬂrbjlﬂsgdm%rb&pomt@rryabioano@ep051ted under
| nstii t no t
ut(t):htGeutgﬁr&{l J,QQ%S Jf a&hfgﬁﬁ%@tﬂd%ag{jﬁ AQQMRlé 1 on March

pr efl3 W a% W@W#lg@%mméggs1tory of

pr Oqtl‘é@ﬂwla@ntﬂrrsi’d—lt@ﬁee@tﬁ{dmpn%ler%% | bedyr&8hno1ogy

be baSI %al | y pr epar eI-ldlgl'lasslth_g 1a gﬁ]gme, Tsukuba city, Ibaraki
pref., Japan, as FERM BP-5875.

Hybridomas producing anti-IL-6 receptor monoclonal
antibody can be basically prepared using a known
procedure as described bellow. Thus, IL-6 receptor is
used as a sensitizing antigen and is immunized according
to 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 may be screened by the
conventional screening method to prepare the desired
hybridoma .

Specifically, anti-IL-6 receptor antibody may be
prepared in the following manner. For example, the human

IL-6 receptor used as the sensitizing antigen for



procedure as described bellow Thus, IL-6 receptor is
used as a sensitizing antigen and is inmunized
according to the conventional nethod of

i muni zation. The inmmune 30 cells2thus obtained are
fused with known parent cells in the conventiona

cell fusion process, .and then npnocl ona
ant i BIRAHITSH R P @Y | e bP seHRRAeds Byt ke IL-6

ConveHd it Eendige®s i O HEepaseqtibcdeaitelosed in
hybrldona . 3 §9e0| callghlantl-l

ant i Rre- S1hr SRR BHC ?%eE?oé?gﬁiggegﬁﬂnEPe mouse IL-6

For x@@ﬁﬂcﬁs ddre heinspaited HeCOPt Ohe USEDGASetBBtor gene
ntigen for - 12 obtaining antibod

sens ;Ing<€§?th?@@p?i¢60n?%%%b? Eghgnt Pulecatlon

Seqwmmxﬁimn3uniﬁﬂ@5sequence dlsclosed in European

Pat ent | ication EP 325474, the npuse |L-6 .
recept or CHIF D Tt W hed’ RS} n%;F ﬂIé_FLg%C?%E%ﬁtBFoﬁgﬁBS’ IL-6
5 dirselagsetr | exphapasess eonexant el ﬁ@mhﬂanPubhhdaELeB

((Kokali ), 35 155(:7e9t5ac};r${ %%etllxém dYPes. ralae rgs?%gble IL-6

r eceptor protei n l eCept OF expresse
cel |remEmiraanie, ( %a&hk&w& Kretept br, dét aghedhémom(iB€0) 108,

ot GBI (OIS € ronetERES. fhy A& 8 Boffposea
IL @qk@@@]mtolralalm|%dvl¢ sxomesbiulagbseahenapfytbe IL-6

the &xid ﬁ%ﬁ%|BB&Hdr@Eﬂ€Hb(geiimhéﬁbﬁhnéeC§H&OEh99889 is
to the cell nenbrane, and thereby is I fferent from

t he HerfRERTE: HOE e aneTEReAR HTPo W ¢ h%% qsre@aptor in that
f or rfe | Rkset Mea d QNS MF aEm&Rch Dfle OFcHO6R 6F BBEh of the

tho FETGRAIEGAT B OGP LG FRCepr bl S barepion. Ao
usted:,he a[fS_.-IG)r@cﬁqgmc:; qan‘bﬁmltm,swnta BB-HSIfeddap’gor can be used,
ant i or r.oduct i e_ an rece

ant |a%oSLy Tor? %slet iF 20 the é]pr esenr%s}%%/%}\?‘? o%l%ﬁ?%rfor
thengNEMSEnuenn@ oie ldnBl rHeeptozcestdnsant Bdodynfor use in
a kn %$§ 5¢Isysten1to transform an

approprlate st ce e desired IL-6 receptor

protein Afet;erbetlmjrqerm%osefqmﬁqmeomﬁ Cer¢ceptar is inserted
cul tltﬂ{t% %0 1HHRE A s 15 SRl st Ny S kROME PBLAOForm an

and the
appropriate host cell, the desired IL-6 receptor protein

may be purified from the host cell or a culture
supernatant thereof using a known method, and the
purified IL-6 receptor protein may be used as the
sensitizing antigen. Alternatively, cells that are
expressing IL-6 receptor or a fusion protein of the IL-6
receptor protein and another protein may be used as the
sensitizing antigen.

Escherichia coli (E. coli) that has a plasmid
pIBIBSF2R containing cDNA encoding human IL-6 receptor
has been internationally deposited under the provisions
of the Budapest Treaty as HBl10l-pIBIBSF2R on January 9,
1989 with the Patent Microorganism Depository of National
Institute of Industrial Science and Technology at Chuo 6,

1-1, Higashi l-chome, Tsukuba city, Ibaraki pref., Japan,
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purified IL-6 receptor protein may be used as the
sensitizing antigen. Alternatively, cells that are
expressing IL-6 receptor or a fusion protein of the
IL-6 receptor protein and anotheg protein may be
used as the 30 sensitizing antigen. Escherichia col

E. COlé%H%hat has a plasm d plBI BSF2R cont ai ni ng
CDNQ%E -1 L-6 receptor has been

i nternatignall o} r e ovi SLns
t he Budapest eg?@ §§E€E3%§?§.5$%S%§% %% 5§§ugr855nt

35 1GFensian thﬁan F*%ﬁ e@i@tmw@o@@aﬁwémmméu vor moobclonal

Nat iz@Ralbodinsd i dsiy of kAwimst ci ence.ppd -
Tecﬁhol 5;Jét Chu&@% i- Fﬁ%gi%? 'ﬂﬁ tAd k 83130

ci t ¥y S ¥ . US%aJdanthe Hlsesela*é PEmmBPoazsmonoclonal
AntbﬂQMBHBﬁﬁH|5K¥“fﬁ5ﬁéﬁtiéﬁiéf‘tﬁﬁhﬁ%f§§ﬂtor1%f afe
ona

i nventi be obtaj ned as po yc onal nono
ant PE&fo eLfgl ndvloé“‘?ﬁo%? Pses hef amthamgppBbas origin

ant iibhedivele fmfowqxrdddche&i Di}eseﬁrﬁybf‘ilc%}ﬁé Ofnd those produced
nongclon&g ant.i bodi.es ﬂ |n articul ar, mammmal i an

or i gin 2af& St difs S LMD IF Bsh 3N gexpression
manwelcitar @@nyalnmngﬂgﬂhbﬁjuumﬂyn ﬁéﬁfhntlbody genes.

hybrl"'hgorar% ?%%&1 ose‘ﬁ qouce by a ho %ﬁsQ/\A@JJtrg}?lblt the binding

been trans
conpélﬁlﬁ@ﬂ}?ﬁﬁ|nﬁﬂdgtqﬂupqmyﬂexiEnngﬁxﬁw gﬁmﬁsthereby block

Thetﬁ@t Lt*f%ql's%ﬁ}ctv'cﬁ) i nding 149,190 Cﬁ]%gﬁal hc bII t O%nIdL 6 into

bi ndi ng of L-6 receptor Cc
theF@ByCBﬂéek the transduction of the blologlca

activitygpebmdi<® id¥ Gudharksidoqilty BXAMR] &S AM65“5H£1body

antlgodles i ncl ude AM64 anti body (Japanese
UnexX3APABE SBatdfeapimiede eitem t( Batedidcag-iom odgoRai) 3-

4Bl¢1aaembody43ar1da&+d4_b@ai'ﬁ@l@yzﬁMSaiiﬁtElo%]d%) (U& 53tA513), B-

pat 8n¢. BOBLPOA GRS Rold 1068 %Sé%a%%%%%%"%mm

An aatEngplPﬁblmmalo@naIKo&latu)b@d&%ﬂ@@;Claﬁﬁi the like.

RPN e L e DL RN S

as h@bségeme gangbgnbegérnaddd K:S“elarh:lexﬂnlusédlgi B tkh@wn

conyeptkanak ﬁ%tﬁggcgﬁbbﬁnthéaﬁ'thughe %m%e%e 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 the monoclonal
antibody-producing hybridomas are screened by the
conventional- screening method to prepare the desired
hybridoma.

Specifically, monoclonal antibody may be obtained in
the following manner. For example, gpl30 used as the
sensitizing antigen for antibody generation can be
obtained using the gpl30 gene sequence/amino acid
sequence disclosed in European Patent Application EP
411946.

After a suitable host cell is transformed by

inserting the gpl30 gene sequence into a known expression
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25 thus obtained are fused with known parent cells in

the conventional cell fusion process, and then the

nonocl onal anti body- produci ng hybri donas are

screened by the conventional .scygening nethod to

prepare the desired hybridoma. 30 Specifically,

monocl onal anti body may be obtained in the follow ng
maniEF L Ok S Y& | &hyEBB Usertsin ef Lehefesti hg purified

ant icgem ok wgwmpwr@dn@mﬁé%m#@t éuglgggnatant
u3|n%8thefgp130 gene sequence/ am no_ aci sequence

di sEPELERT A EG GEEaIP Pt B Apthedt | ofhERPBsified gpl30

411946 ephblre b radteuirt e ROss&elds i thd ra0sE OF PBOL DY ant i gen.
|ns§iilng Ehe %pIBO ene sequence into a known _

expfeSSFOR T VEAY ry EctidTS QRS (ARG He Ypl Bre p¥pt 2 npeptein and
| nt eneésheirs pRidddirethayf IMUNR hostereelde@si £19Md entigen.

culture %ﬁper at ant thgég f i,n a conventjona o
met hod. TREUFHr FETEYR 15nI%50 P e8Ptz st ot dih e Irnsitizing

?Sednaﬁgbhea$en®$tiﬁpﬂ;%ﬁﬁ?dﬂﬂy Eidﬁﬂf?}ﬁﬂﬂ |&re oreferably
usi tei.n of the rotei.n and another. . _
R Tl P e e

Thopghemtinoelld tforbesienmmnicedd iusidrhe SERS) tdaridihlly

ant i e egifhcally.limted, the re

pr e?g?gﬁﬁé r@%%é%%e%%dr}f %osnélll&eer’atriagirf’o?l#gﬁ‘?rs and the
compakebility with the 10 parent cell for use in

cel | fusigh genef-al Ly i radent s .such as .

ni ce, ratshuﬁ§%§¥é%§_§ﬁgat eéﬁﬁtﬁﬁ%q:%éﬁ%%ﬁalﬁﬁ%Q% antigen
ani #rél SaWriRda oséngisting fg kavwing@ethosl.cafy igmheowtl method,

USiﬁ@raekaﬁb@eveﬁﬁQ@lvésg%ﬁ%r@ht@%ﬂ@%&toﬁgag(Uf subcutaneous
exanppl e, involves the intraperitoneal or subcutaneous

i nj eRIPERIBE gfs@nsSPPPiitiAgiast Pgéd 968 tee themmmmmal .
Spespécaaliby)llg, sanskhiszitig iant 2@@N el G ikas e Heen
dilgggg aadasasgended iﬁ an a%progriate amount of

phoSphat 8% hiPrePEEPSAACHe 11 PBY) 2P PRFRsISogmoant of

sal phesgbatecbuiffemeredalanedd®BIS¢d orwiphlysdlogical saline
app riate nt _aqf . .adj uvant , for ,exanple

P eing o Toonafety’ 8 jasBsEBEAR B e Rt o froune. of
it fscprepnradiyvaadnm st exetriie Treamddls sewprlalte

Ui negi6VeRY. 4 h@té} being emulsified, it is preferably
administered to a mammal several times every 4 to 21
days; Alternatively a suitable carrier may be used at
the time of immunization of the sensitizing antigen.

After immunization and the confirmation of the
increase in the desired antibody levels in the serum, the
immune cells are taken out from the mammal and are
subjected to cell fusion. Preferred immune cells to be
subjected to cell fusion include, in particular, spleen
cells.

The mammalian myeloma cells as the other parent
cells which are fused with the above-mentioned immune
cells preferably include various known cell lines such as
P3X63Ag8.653 (Kearney, J. F. et al., J. Immunol. (1979)
123, 1548-1550), P3X63Ag8U.1 (Current Topics in
Microbiology and Immunology (1978) 81, 1-7), NS-1



10

15

20

25

30

35

days. Alternatively a suitable carrier my be used at
25 the tinme of inmmunization of the sensitizing
antigen. After imrunization and the confirmation of
the increase in the desired antijlody levels in the
serum the inmune cells are taken out fromthe

I agd are subjected to cell fusion. Preferred
ORtfFs Fo BBI3YLdGbpésr el voEM&l| JF.udmewnol. (1976) 6,

|ncI5mIE—519 pampccmharMaéa@h@@@s cel.lss. etheimammliian 976y g
welmgﬁgi g\s the oth arent ceIIs whi ¢ch are

fus he>BB6Ye{ RBH ?“6 edMi-nfinél-ceMNpgure (1978) 276,
refzaa;@b;PY/O)DCFUdeéaBtOUSrlﬁlﬁﬁV\ﬂSCG|F| btngi SU@h a:%ununol

P 8
(191“g‘§)<‘an 993, ?igﬁéﬁgég)e 1 %%)(631&&%@ | T(CéUPFéﬁlﬂeToﬂu Ss, J. Exp.
in Médroblevepyladd BIBuBRBPQYRE18785a8%re}- €., NS2Y .,

(193&‘3‘“%' 2537%9?99,\,&5? %?/&r BF‘.EE blie. ngf)l

Cel | (197%13, fuéD6n4ﬂétwe§ﬁZtBe(SbubﬁammmwheEEeaﬂs,and the

ot ARG e ETGinaE RR RBhenF18bo] SeaCStf! 18 gpcordance

( Tr ovigrh dyeknowis, megho@xpuch ved. tba978¢s¢48bed in Milstein et

313-323 | hb 1979
277; a3113)1 Ii%?ﬂggnd%t hgéﬁij I%lggeﬂ] fusfo &/eeﬁ“ %HQOl (1981)
abovie i Ml cendsthadlike. nyel ona cel | s_ may be

eSSGnt'ahﬁdr§0§§@@iFgcéﬁl§009ﬁgagﬁgve1Qefﬂt?uQ?BHOT@ carried

met hod such as that describe
(KoKW 116 Ch C MYt el pra £, nulet aobisPEREY nbh . tliegptpsence

73, 0%463oﬁr@xélh}€léj ke. cdbr erspeshlhcabl¥rathe. abg¥eine cell
cell_fusion is fal‘l‘l ed ut in the conventional

nut AETCThrat Fe+ et prEQentiamrse of PO ¥Rty Appeeglycol
cel | (EFE®) ,0r6 axodal exrﬂtuw H\SJI h&n@etlhefllﬁk@nmay be used, and

acc Ier [ or exanp t.hyl en co ’
Sendal \%aflutsl%i—l\/ﬁn If‘ﬁa %’i b‘g '8%%}&3’1 aﬁéﬂz"?‘ﬁde etc.
addimaiyorpe arddeat} Ln/sardeanoem aso dermiearhg/é sl foRf tlei eh€y of

may e jagded as desired to enhance the efficiency of

20 fusion. The preferred ratio of the i mune cells

and the THeelfeeed taf e ebethe simfiwre exabhbs eand the

to M%éﬂdﬂﬁicells to be used is, for example, 1 to 10 times

14

more immune cells than the myeloma cells. Examples of
culture media to be used for the above cell fusion
include RPMI1640 medium and MEM culture medium suitable
for the growth of the above myeloma cell lines, and the
conventional culture medium used for this type of cell
culture and, besides, a serum supplement such as fetal
calf serum (FCS) may be added.

In cell fusion, predetermined amounts of the above
immune cells and the myeloma cells are mixed well in the
above culture liquid, to which a PEG solution previously
heated to about 37 °C, for example a PEG solution with a
mean molecular weight of about 1000 to 6000, is added at
a concentration of 30 to 60%(w/v) and mixed to form the
desired fusion cells (hybridoma). Then, by repeating the

sequential addition of a suitable culture liquid and
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nore i mune cells than the nyel oma cells. Exanpl es of
culture nedia to be used for the above cell fusion 25

i ncl ude RPM 1640 medi um and MEM cul ture nedi um

suitable for the growmh of thejabave nyel oma cel

lines, and the conventional culture medium used for

this type of cell culture and, besides, a serum
supiéP@%réﬁtfu§@§H°é‘s 0 LMoV thes FURR IR trmyclel  fusion

addggendd ki ccekhilusizar uirdsteplided amiter&fth of the
t he dbove immne cells and the nyeloma cells are

ni xBUPHEFPTEN CoRe PeaFEFeVEAt ure 1iquid, to which a

PEG sol ubkked PR@¥ideslay maledeeddie @R B G td®ing in the
exanpl e a PEG iolu ion with a nean nol ecul ar wei gh %

of &BBUEREAEH3H0 S6466 TR MGt I35 LXBHht ridts T

of aalt(zréo%wm)n gad Juxed d a ifprim td'dﬁlta(mﬁlrfgﬁd'lypoxanthlne,
repeatin

fusion cells brid The y
S ooTBEPEE Rttt PO SFSH A ENl o CURRed guish AT
- 16ulcambr&ﬁq@aﬁld@ t@nmammeatdyheﬂaﬂﬂyuﬂdﬂﬂa getiod of

fusj agents..et ar.e.undesira

gro Weo g?%éClﬁV rF&o ESF b Qﬂ_ ? %§§1fefhs (non-~
hybfuddpa naylbé seheat ¢dhalpy tdwgd tdesiingd mydweiddma, generally
CO”%{SOEEQ‘E‘L&‘ Sﬁ%' 6! i.a Jedi Wé‘eﬁ or %%'}P't%e (5t 1onal

cul ture ned (a culture’liq d "‘cont ai nin

hy pbkaathhnge di latiipoprmetined ar$d qo}mmaqjqerde)to @Aftagt righe

in 4t W (e e

for§ékg2??§g %ﬁd F}%Ql?%?thfght%'o effg?% EEFE #&o?uce the
thed§§FF§d(ﬁ6ﬁlP@dﬁuS|on cells) other than the

desi red m»&béu@%aongQ@ewtlaﬁnﬁl%v%@l BRY® HYLYEVRIA by
weeks. Then the conyen |on$Letr I|n1t|ng di luti"on
S SMRG:

net hBAUPL 2¢BAdGE 881G lerf
cl oahgggeh,t he h)sbau@@nmstshamprt@d@@astﬂmzedeﬁjnra&ﬂ

ant bod n .addi. |on t, obt ni.ng t he above

bt POBHECBR oS! A TSy MO et i b A AR R pgotein or
hundaswreh antlgahrgapxeSBlmg abédspoa&mbmhd(resultlng

Se”ééhéﬁl%'&m% 1&%@@@%&%&%3 alrd VLD Wit %u?'nes' 'Er}eydeloma

I gen” protei anti gen-expressing ce
andcehésv esalt ewgm@@es@%i%u ted OBtIaymprtdﬂ@ytd@§laaeei human - -
fusedc bRy hHg@@ngy%h%”%ctQ%ﬁk§’o&o%iﬁéﬁﬁgl%ou%ﬂ% dQired

obtain the desire . .
antigen or the desired antigen-expressing cells (see

h an

Japanese Post-examined Patent Publication (Kokoku) No. 1-
59878) . Furthermore, a transgenic animal having a
repertoire of all human antibody genes is immunized with
the antigen or the antigen-expressing cells to obtain the
desired human antibody in the method described above (see
International Patent Publication WO 93/12227, WO
92/03918, WO 94/02602, WO 94/25585, WO 96/34096 and WO
96/33735) .

The monoclonal antibody-producing hybridoma thus
constructed can be subcultured in the conventional
culture ligquid, or can be stored for a prolonged period
of time in liquid nitrogen.

In order to obtain monoclonal antibodies from said

hybridoma, a method can be used in which said hybridoma



10

15

20

25

30

35

anti body having the activity of binding to the

desired antigen or the desired antigen-expressing

cells (see Japanese Post-exam ned Patent Publication
(Kokoku) No. 1 25 59878). Furthennore, a transgenic

animal having a repertoire of all human anti body

genes is immunized with the antigen or the

ant i genCekpresdi 4y EBEI sonyepbianalt pethgdsipped themamtibodies

ant'£¥QYObﬂaiH§dn§Eh@ﬁedgﬁﬁékﬁggaﬁgovgr(§eﬁethod in which the
Internatlonal Pat ent Publication WO 9 2227, WO 30

92/ d3AaRid Wﬁ9;475o@@mn19@6@&#2@985“\»@9@}13409@ Hagmal

WO O6hs373Ble whenmeagal apakiabhbbady- Eh@dﬁﬁﬂ:ﬁ%odles are
hybri doma thus construcgted can be subcultured in th

conventdbRef 28ufberesFi§6id, ohecARTBErsPEEEad & éUltable

prol engeshboLi hofg BbgRfpurieyi AntigbbdeB t HB@@Ras! Rhe latter
order to obtaL% ﬁnnocl nal antlgodles from sa
t h9

hybr Yol taP 8 2an®hECusSEd-F npﬁﬁpEﬁtéﬁde% antibodies.

hybrudonaForlaxampléulhuhgﬂrhaomhep@eauemhgoaakl I1L-6
met hod and the | odies ,are o %aln d .as

super AEtRhY” P EROREY hGaR ROWRPBREHE eHyBFr'L88n£he method
admdi st ko sedt bn afidpgnesn UneaammnndlPacenpaPubﬂecatlon

wi thsaids hybri gemmsand, f he antEbadhgs.are Byob! AbRgdy 1n
as the asc ab
obtaﬂhlﬂ@ HighPWut i aytahodbodkeducihhgr babriHembathet was

tablec fonalagg o§9@5§ EBBQHCEhen gEVlSlonS of the

ant| odi es. For exanp uc
o Bt ases b CERE oty anei BB BEn2BAS conavRaY: 84 udPRg with the

t he potbod M10rdbsshasssl Dapégpaaﬁgeoynﬁéeﬂbns@ Institute of
Pat ent _Publ | cation Koka| - It can b

condtREIC B2 H et foge ﬁndmﬂ?EHnP%QQPN¢@f Chuo 6, 1-1,
ant“bﬂﬁasmioHu@h@@ehybsudona thay, WaBaraki pref., Japan, is

t t ited th Vi Si,ons of he
b e B O e R Rt DeS e e EatR Y151 88548 ghtrin the
the«ﬂ£b£h¢snfr¢mcwhncganhenPMbpoantDbydpf1Bbpummﬁhed, or a

I T
”Strh%%ﬁdoin ﬂﬁ‘ﬁ%@%é?& ﬁgb?ﬂ&&%ﬂg 88??8?8%%‘?&% suitable
prefculU@pgnmedsumuﬁ@@hpesutbﬁe&PM&lﬁﬁpemeéﬁumocontalnlng 10%

BAL e b t SChire i~eh
BAL i&éfml& féye?g %ﬁir;mlﬁ‘m hea g BM éoﬁa%eghm \Aﬁgﬁﬁfactured by

sai BIDFIRIPR M@n%laﬁlmedtbﬁ aylglam%ﬁeSFM medium
(manufactured by GIBCO-BRL), the PFHM-II medium

(manufactured by GIBCO-BRL) and the like, and the PM-1
antibody can be purified from the supernatant.

A recombinant antibody which was produced by the
recombinant gene technology in which an antibody gene was
cloned from the hybridoma and integrated into a suitable
vector which was then introduced into a host can be used
in the present invention as monoclonal antibody (see, for
example, Borrebaeck C.A.K.,‘and Larrick J.W. THERAPEUTIC
MONOCLONAL ANTIBODIES, published in the United Kingdom by
MACMILLAN PUBLISHERS LTD. 1990).

Specifically, mRNA encoding the variable (V) region
of the desired antibody is isolated from antibody-

producing cells such as a hybridoma. The isolation of
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cul ture nmedi um such as the RPM 1640 nedi um cont ai ni ng
10% bovine fetal serum and 5% BM Condi med Hl

(manuf actured by Boehringer Mannheim, the hybridoma
SFM nedi um (manuf actured by G-BC® BRL), the PFHM I |
medi um 25 (manufactured by GJBCC>BRL) and the |ike,

and the PM 1 nti bqody can be puri d.f t he
sud%$%%téﬁtCO%&PEE@%b%NaHFeHﬁfgﬁgd &ﬁ}cﬁg%g581ng’ for
pragwﬁﬁglgy &hﬁnowﬁcmabhaanhu?ﬁnestﬁhbngga@ﬁdumewhach

tibo e was rom.t he rido an
|ntgg?5f%ﬁngfgugesWFFEBgeﬁgalggHFBF ﬂh% gﬁthen
i ntBDeledisoty 41b0S) tap bedusedo9in the pGeLentethod
i nv i on_ as nog¢l onal nti ho e for I
bor [aBGRCR e AR B oR 2hrri 680 - VP SrRRRbe TERT T2, 156-
N()meﬁwwmndmﬂhBﬁEmESA pebbirspedednfirbm bhiet édbtal RNA using
Ki ngdom LAN. PUB H 13 .
Spocrei mate, Pk ER R B kT Aoy by REs e SR egracia) and
of the HekeredAahErbadyveéy»stEBedahrbﬁ\dﬁmﬁb&dw prepared

ProguEhRg. fE! b1 SUEDASnANAY BLLICHRA TBR kIY %Ha%f%ctured

I's“conduct y preparing to NA" usi
f orby eRhaphacia) known net hod such as the guanldlne

ul tracentpighuge Eﬁ%thr@ 1bhIWEN 5 nd 4 Mo g8t be synthesized
Bi ochem stry (1979 294- 5299) t he AGP thod 5

( ChbreRyhBR| MRIA & Uﬁl ObtAﬁﬁle BEdBHe M r(el@zme 162

156tr&§8%r1§egséhencffﬁ%b§ Bée§§h@ﬂefs'i(2€hlt e 1t Q:'he AMV
RNA usi n he nmRNA Purification kit (manufactured,

Phaf HEEFAS BRANSCRAPFARE. FAFPET Axtrvel §FPNARRNNE &S ¢ Kit and
dlr@Eé'Y1péepaA$derﬂStmgeﬂbe EoirckReepyitNAsis and

Purification Kit 10 by .P ia). .
cgNkwéf %%SaQnggéga g&g Boay_%g§xﬁe?§§ﬁ?%%?%§gﬁKlt
fronmahefaRNAreﬁubyoBﬂannedhmsbng aheeﬁéﬁ§@CE method

”agﬁ%hgmse ﬁDNAt”Q')I:I tp%et hﬁgb& 'dngstc'zte %@&t (1988)

58 TFansciipt ase stran ntheS|s
and8i5 B8RE8+PREZ; ABEéynaﬁkVelﬁ £or allhe §V@ﬂﬁé§l§qmd§ Res.

gt h on §1§D@§325h%h§t hbyEl m%%@%eméhaln
LAtTEETOR: o Spabys! RS

ur ed é Cl ont ech)
(Fr@ﬁﬁﬁﬁlom APCB) BRY, bpr Béedl\lat Pheagadires L DN@s,f‘ragment is

(19§§}1f§éd 8988- 98@2pcBebyavsky, oBraghedl and\ueheibe ligated

ACIto sggtor DNA. Moreover, a recombinant vector is
constructed therefrom and then is introduced into E. coli
etc., from which colonies are selected to prepare the
desired recombinant vector. The base sequence of the
desired DNA may be confirmed by a known method such as
the dideoxy method.

Once the DNA encoding the V region of the desired
antibody has been obtained, it may be ligated to DNA
encoding the constant region (C region) of the desired
antibody, which is then integrated into an expression
vector. Alternatively, the DNA encoding the V region of
the antibody may be integrated into an expression vector
containing DNA encoding the C region of the antibody.

In order to produce the antibody for use in the

present invention, the antibody gene is integrated as
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20 (1989) 17, 2919-2932) that enpl oys pol ynerase
chain reaction (PCR) nay be used. The desired DNA
fragnent is purified fromthe PCR product obtained
and may be |ligated to vector DNA9 Moreover, a
reconmbi nant vector is constructed therefrom and then

is introduced info E, coli 25 etc., from which

ol RS L S her chifo B epaPECTHEoRAUSFFEd S0 as to be
recadpreddeyenidér dhe baserseaveneBeObxphessd8ni FeGulatory
DNA may. be confirned f% a known net hOdeZUCh as h

t he
di dESEF et ot SRR 1 e DN RARGTT ng™ 8TVAr BGPBRLEF -
theShﬁﬁdqubnﬁﬂyﬁHﬁh@OQthﬁ§sb@ﬁnv@bt@knﬁéy bECFEMn@Qormed
ligated to encodi ng the constant regio
regil&ﬁt)o ot q%lr\fslg d‘é%ffe%lngam? by %b%ﬂYCHagstFﬁén?e expressed
I nt egretesich i Nt 0 an expressi on vect ﬁr. Al tgrgat i vel )k/)
t he DNA encadi e V region of _the antibody,nmay be
i nt egrat & iag%@ogﬁég%(i%rvé%%il oﬂh%e%{%?e% %BH?EI\ZHPHQ
DNA aerciodi qige t e @l tegednredonihenant | dotdybodynsacHess
to dues i hody, i r esent .
[ nvghtqﬁ on, %%%?@g’dyh%@%%y?édiﬁégﬁ%?gd éZ\Islalguman antibody
desc¥arbéek belesiv Fo otk lexppessioh heeevingohaserolbgous
expressieldandary thes e roly thQm%§%ée§§fQPe antibodies
regul atory regdion, for exanple an enhancer and/or a
pr orfstee %Lﬂﬁgéh?@m?fy}gtk@@kmwfé)ﬁ-veptor may be
t ransf or rad nfe 4 1 Gare NASdy c@dn }f’é“dokg@§iﬁé‘&'l@b?gyti%§e‘9ing the

then be expressed therein. In accordance w

pr edtS | FRF&INITh, PNAarg 9 ng | 5he ¥ eF el pecehbepaiipody to

ant ichpd\ersieetiras tiedi grerd i itd Datimah Ve B6dy, which is

ant i %od s a{_1nd hL%ma ant i body 10 can. be used for éh,e t roduced

pur éeéydfn Ry HE12rt SYEUS St genfF e yand introduce

agaiimgto Rurens. fikhe g adueriesh ant ithwiasti}@%HIyDEherein (see
ro ' t . [ Jrerd tibody_can .

e SiShasl R B R o BTS20 SRR 18 0mational

enc bR &t Fabd Iragfiiom of0 &R0t )to WSl mINA lehe okl ongn

t e rle tHRH O HAfm WP, AR RRAY, s Y CHEL S E}l;l%npr sent

integrated into an expressi on vector and I ntroduced

i nt ¢TY SISO SRTpR|/YURRGDNSH- t he anti body therein

(see Eurepeaixdi@lent Hppldedld AhdP ddm2dhs @h encoding

Int%ﬁﬁ?&!%&@in V region or the H chain V region of chimeric
PM-1 antibody was designated as pPM-k3 or pPM-hl,
respectively, and E. coli having the plasmid has been
internationally deposited under the provisions of the
Budapest Treaty as NCIMB 40366 and NCIMB 40362,
respectively, on February 12, 1991 with the National
Collections of Industrial and Marine Bacteria Limited.

Humanized antibody which is also called reshaped

human antibody has been made by transplanting the
complementarity determining region (CDR) of antibody of a
mammal other than the human, for example mouse antibody,
into the complementarity determining region of human
antibody. The general recombinant DNA technology for
preparation of such antibodies is also known (see

European Patent Application EP 125023 and International
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Pat ent Publication WD 92-19759). Using this known 20
nmet hod, chineric anti body useful for the present

i nventi on can be obtained. For exanple, a plasmd

t hat contai ns DNA encoding the sgchain V region or
the Hchain V region of chinmeric PM1 antibody was
desi gnated as pPM k3 or pPMhl, 25 respectively, and
E. daiterad %%tb@%s‘ﬁg&%a}ﬁ%%%h internationally

deposi t esduder; éé@l Y 0¥ BlRNS 48 p
Treaty as NG MB 40366 and NCI VB Tahe s’wﬁggg “Z%%.%Flgned to

on Peisratd yvhe, C]311§9‘1f ihemse h%nﬂ\h}t?@‘éhawlt@oii @cfiféﬁgwork
of Idusdd | @R ansle Mahae Brelissdg L ”H/ﬁghe§@zed from several

Huma |zed antl body which, is also called reshaped
hu Upkert HaeR BViransprakenfgovRElapping with

COﬁr@JrﬁTﬁmcaﬂidxy Set e ahag ﬁt@@t@@f(mh@f pent ﬂnQ@HMd The

er thap t exanpl e
ant ﬁ%\@g&wﬁ rﬁqbtel‘ﬂéeg Eﬁ%‘?eﬁ 1%?/ Hlé?epﬂ%\n‘?ﬂ@omng the C
r egirayiafn Rufrenurn émrﬁtim@y dine geaer ab 1@@@@baﬂaatlnto an

DNA technol 0gy re ar ion of such antibodi es

al sO >Sﬁ)nownsj(see ecé_[ﬁz’g %étjesntlr}l\tplb? USEH ohEP @ host for

125623 idrrdim r}fimchmtmal (seEurdiatamt PRPubht cCBPPDHIcYOion EP
Y/ e, whi ch

dosids S e Rl o e SER P R0 92-19759)

the framdwor Khe &t ont (mamfamﬁnll@@'d@'dl shrough CDR,

syntdgsized, e rﬁsijér?{érﬂl?éi( J:rﬁfltdfﬁicssreglon

appi ng er

havi ng sections over W t

end$hatferfcsmepya t%vqn@@%tmgqméolwq heste are selected.
obt gimed des il aat adn i tei IINA enodi Agthe G 8910 of the

of humgn antlbod and then is integrated Into an
expraé‘stébé%jX/é’&%]rab%l%%fﬂ%n iTRY d?ﬁJc“éHOW&‘bu%e%o%@ that the

for chpAnrdndradyr iprpdiet é o {iSee K opeadns Pn?éﬁﬂéped human
Appl | G d‘tbl % EP 239400 and Inter nqctl onal . Pat en

Publ&™ W3 % LGy 55 . AP P L Q:F?Ib*fl%%athldlng site
ant i (Sedyo,| iKyatesd Etﬂ’]!,OL(Qi’h@RRdEhOSElQSTBMMZCh 85®L-856) .

Favor abl & A esihst O BT alflodd SF plmppipec
desuaﬁ@dboaﬂmlmtl“eﬁ:l(ﬂsreqmrheoﬁ rlammoramrjé@cdm f udmd. As the
The © Ao B 4R ARG ng S bt dbvipained Cr, and
humayl, cy2, Cy3, and Cy4, for example, can be used. The C
region of human antibody may be modified to improve the
stability of antibody or the production thereof.

Chimeric antibody consists of the variable region of
antibody derived from a mammal other than the human and
the C region derived from human antibody, whereas
humanized antibody consists of the complementarity
determining region of antibody derived from a mammal
other than the human and the framework region and the C
region derived from human antibody. Accordingly,
antigenicity thereof in the human body has been reduced
so that they are useful as antibody for use in the
present invention.

As a preferred embodiment of the humanized antibody

for use in the present invention, there can be mentioned
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anti body may form an appropriate antigen biding site
(Sato, K et al., Cancer Res. (1993) 53, 851-856). 20
For exanple, for chineric antibody or humani zed

anti body, the C region of humanoanti body is used. As
the C region of hunan anti body, there can be

nmenti oned Cy, and Cy2, Cy3, and Cy4, for
exahpnanizgd BY- &sé@tlbﬁéyc (seeq Lo eomattirmnnlaria trody

maypBe1 Medt i badybo oprprgve )t he 25 stability of
anti body_or the production thereof Chimeri c anti body

consi st sSEBFLRREMOAET aBFe ar BGitdR It Attiakadyroddyumas
f r ogm a1 pBAYRl 20tBehnblagyt ReRUERD 1374 ﬁ&%%f%d*ﬂlﬂH1a human

derived from human anti body, whereas  humani zed

ant P BbH)OLYnsi BESTYF 16n&NCHRY| éRerOsHitp3Fo those described

det@b@ﬁ@lnngQQb@ﬁm@ﬁeanthQOQﬁrQ%kﬂ%e@é§fﬁﬁf%ﬂnﬁﬂﬂﬁ
ot her tha uman and the framework regi on and the

O s B et v BUBF PSR Huftiin AR FESdF CordRorBgiGe By the
antp@s@eCdiypuhgrmethba bBeahyiag 1k0dyahas RREABody (scFv) to
r dUCf gat tg a seful as anti.body for use

inth e%% %r% gHf | ﬁé%n%ﬁBH ﬁr@P&ﬁﬁ@@ By analyzing
enbbwen@ﬂheobfthbehphagezedlantebodyhef@NAUS%qu@nkﬁeencodlng
r t 0 c be nenti_one .
hunET 25 %Péﬁf% gFﬁggg She E LeRafRER PdP‘aJEé’ﬁ"tt binds to

hunmani ze see | At
Pubth%a@manVﬁ)92n1©é5§¢teannhdrnDDepeash& DiRh@dqufence of

0bt§éﬁ&thQﬁWBERdQHEbeH¥ aﬂgﬁgghn9|O%XaE ?Ee%th%y%s

panni ng uman ant | rary i s knéwn
addPesdRP1e tRosengeseftbead aﬁ@@?ﬁrlﬁéﬁ @xawpb§1omh@ector

var&m@tecéﬁgaQHSoéahangaqaehbgogxdl%h@ﬁp£%S%§@ W %%%an
surface of a phage by the phage displa 3

si et RAdY n aﬁb?ﬁ%d?eF§€¢§)aF8 a%é?éév gnswagénﬁhﬁﬁn be
bi nflsut® thewanbpgeno4By woabyzbngoll Wbe99?0%2Q§ t ke

Var T2 FE0 0R BP7LRA Rankl SR(PEAAD-t AGE BPnas/as3ss.

the ant|@mmlbadybgedetecanﬁeﬂuc€hdeabhaeEh%ubeauab©@e may be
o eApBEbis"Bhathile g IF 2010580 BERLEL) LEB0p cace of

vednﬁmmahﬁamheﬁlténtaxpsesaldnsmqyeheeaandmpmeehbd using a

Obt@@ék$%”@%htaining a commonly used useful promoter, the
antibody gene to be expressed, DNA in which the poly A
signal has been operably linked at 3' downstream thereof
or a vector containing said DNA. Examples of the
promoter/enhancer include human cytomegalovirus immediate
early promoter/enhancer.

Additionally, as the promoter/enhancer which can be
used for expression of antibody for use in the present
invention, there can be used viral promoters/enhancers
such as retrovirus, polyoma virus, adenovirus, and simian
virus 40 (SV40), and promoters/enhancers derived from
mammalian cells such as human elongation factor la
(HEFla) .

For example, expression may be readily accomplished
by the method of Mulligan et al. (Mulligan, R. C. et al.,
Nature (1979) 277, 108-114) when SV40 promoter/enhancer
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anti body. These nethods are al ready known and can be
found in WD 92/01047, WD 92/20791, WD 93/06213, WO
93/ 11236, WD 93/19172, WD 95/01438, and WD 95/ 15388.
Anti body genes constructed as-descr4 bed above may be
20 expressed and obtained in a known nethod In the
case of mammalian cells, expressi,on nay

acchfpPPeAed Cts g the hethod @éh#&%ﬂ%ﬂ}@f(ﬁﬁﬂﬁﬂﬂ)/MlZUShlmar

used. usaiuNapeeant e, Nielean! pRads gene tOdm) 18, 5322)
expressed, DNA in which the poly A signal has been
opevhBny HEFARe ® ramoge rd ehencegmitsharsest- 25 or a

vector ceptahpi Bgsgaid PNACiaml.es égSﬁJHEma be conducted

pronot er/ enhancer 1 ncl ude human cytomegal ovi r

| et aperabayl y ipkimst ar CORR@Rder US |qaqﬁuﬂ|gﬁom@¢er, a

thes@@ﬁﬁ@t§éﬁ%@ﬂ%@c%brwﬁh%ﬁb%@@ R c 438G 0land the antibody
expreSsion of antibody for use’in the present 30

i nVBARFORC Pﬁeﬁépéﬁﬁsﬁgfugéél@W@Q by expression thereof. As

prOﬁﬁbeﬁ§6ﬁahé&99ﬁ%r3@&Bm@&ere%h@%éwé%n QQJMQm&loned lacZ
virus, adenovirus, and siman virus 40 (SV4
hodh |W§§d et al.

proﬁBP@Psﬁénﬁ&ﬁcéF§BdQF°W€&eFronlhﬁhmﬁﬁ
suchwasdhures .eka@ngat.i omaftagieor( 1I9@9 y( BZAl, a)54 435341-'6% Ward,

Chelhat heE 8 eSS'F%@&Eﬁ%eﬁ&PW ) BT Ty e used

al . wheNalare prof@re27is 18edllandvere S4hod of Better et
proggter(rggglgggcegq e%za% %%%%nc%rq(*i?ggt € JIRE o Al 1043

ush taq,” 3.,
NucmeVCbAcuestesen(aggﬂ)pr8m05322ﬁs whem.HEFla

pr oot er AgniARCES b 1USehuchie! 18023 os Igegéfetlon, when

expressi on nay conduct’e by opera

conﬁﬁﬁﬁycageénu§éﬁuPeﬁe@&éﬁerOfa sﬂ@ﬁ&l §@Gu@m%§f&ﬂgnal

antseeqxneechEhons apd theaanti bodgagehe 10 QQ987 169,
expressed by expression thereof

As
pr ofret &r 2 3?3? €§gﬁﬁﬁeusﬁﬁereAééﬁrbéem%ﬂﬁQﬁ%%ﬂﬁ§tEnt1b°dy

pfOﬁBbGﬁcaﬁdlﬂr&Bepp@&ﬂb&ésmThQh@E@hQﬁd&hr%ﬁbi eéthealantibody
10 989) 341, 544-

var 6 sgpeorziofe1d pRebdoya pheesy 625 uss Y 2F mapneie.

be W9e66/mbe94bacz pronoter is used, and the nethod

O oot e Shpgrox GOAL LR ol P BHIC B e

usethose derived from SV4O polyoma virus, adenocvirus,
bovine papilloma virus (BPV) and the like. Furthermore,
for the amplification of the gene copy number in the host
cell system, expression vectors can include as selectable
markers the aminoglycoside phosphotransferase (APH) gene,
the thymidine kinase (TK) gene, E. coli xanthine guanine
phosphoribosyl transferase (Ecogpt) gene, the
dihydrofolate reductase (dhfr) gene and the like.

For the production of antibody for use in the

present invention, any production system can be used.
The production system for antibody preparation comprises
the in vitro or the in vivo production system. As the in
vitro production system, there can be mentioned a
production system which employs eukaryotic cells and the

production system which employs prokaryotic cells.
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15 As the signal sequence for antibody secretion,

when produced in the periplasmof E <coli, the pelB
signal sequence (Lei, S. P. et al., J. Bacteriol.

(1987) 169, 4379-4383) can be-uged. After separating

the anti body produced in the periplasm the

structure_of the antjbody 20 is_appropriately

ref ol ded WefBrEReseuf3BEOti6r CRkARPRES u?@ﬁ96F99394Fre the

As tpﬁ&)&ﬁct‘gi@noéyé?@hsc\@ﬁiéﬂ ehPehQ 6ANMBE Be€ds, plant
t hose rived from Sv40 hg yoma virus, adengvirus,
bovﬁﬁ%ﬁh% i PF ohian 97+ uset BPv) " BRawRhanfiigé, cells include (1)

Furtntmﬁmxfan%eipg w@haamlcmcaéws ototheeleBe myeloma
in the host stem eifre55|o

vecfﬁ? %ahb?mﬁlﬁﬁ%55§r35+§%?§b¥@HKﬁaFﬁ §-tfgla cells, and

am nogly cesl te, phbﬁpﬂ@phﬁﬁlﬂﬁeﬁﬁr@éEléAEhB:hQQBeXenbb@s oocytes,
thyn1d| ki nase ani_ne

phosprho o%WW?a%Q%?a%‘é%E%%@%% Eémtn%ggugm Known
dlhwmaﬁt”®&kﬁ$eﬂm01@3@r(ﬂ@fréxgmpbeanﬂhbbé Hekeved from

F f { ]

o ed PR 4o By A bl iabrbey SRai chRtpbougaaLus
Thequlﬁumﬂlonqusmeﬁmm@ala@élb&dynple@ary@asns such as the

d
2323%%§Ei§%¢?%éfb%¥§%$iq%OEQed%g?¥%¥8%P£§ ggé?ﬁaromyces
can drr sieigeahedon fhlankictoon Sysgenswhhchsehbeoysnus
k t
IR R i ARSI e
cel I s” ar d'iRRedt D¢ HeFkar ¥ot He C%%bﬁu%¥$0%5%§sté re are the

Whl%&dﬁﬁ&ﬁﬂbﬁ”&i@%eméﬂwﬁhc@|éﬂélo?eﬁééteﬁlaiuegﬁhs Known
cell's. Known ani s.include { nmral |an

cel & V%s % UGS Re] E}C}%r’y%l ol 5(Eel F811), and
babyB dwainisl s éubhm@uiBHK) cells, HelLa cells, and

Ver o cellgy

( apphi bi an, cells such as. us_
oocyt es, %%ﬁolﬁ%%% c%ﬁltr%%%ﬁogﬁa%*ﬁn gg%lge%ﬁdOf the
TnSdaﬂmxmﬂ qﬂtﬁhOQxﬂimtwrMthe céblsammMﬁuﬂtmhbs@ the
der't\Qea‘}ll dfcpffﬁ ci\l' é)_\t_iénﬂlt 13 cy oimlb?:[@éfd can be obtained.

subjected to cal us 10 cu cel

i nclQd yrelag sisedndscterk lrgém:% lsa@\@hane)tm n’ﬁcpze

sped:fdgald y Sacoiaramicese CeHEV: CeffrM OTMEM RPMI1640, and
filamentous fungi such as the genus Aspergillu

mor AN & 145 obpetit |34RI garplements such as fetal

calf serum (FCS) may be used in combination. In

addition, antibodies may be produced in vivo by
implanting cells into which the antibody gene has been
introduced into the abdominal cavity of an animal and the
like.

As in vivo production systems, there can be
mentioned those which employ animals and those which
employ plants. When animals are used, there are the
production systems which employ mammals and insects.

As mammals, goats, pigs, sheep, mice, and cattle can
be used (Vicki Glaser, SPECTRUM Biotechnology
Applications, 1993). Also as insects, silkworms can be
used. When plants are used, tobacco, for example, can be

used.
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When the prokaryotic cells are used, there are the

15 production systens which enploy bacterial cells.

Known bacterial cells include Escherichia coli (E

coli), and Bacillus subtilis- By introducing via
transformati on the gene of the desired antibody into

these cells and culturing the 20 transforned cells in
vitro At Heedposneare Be bhiapAeacsd tpfeukhpgei gnimals or

congugied idnd hen&nonwi p&dhessar&Eoprogxaanl €n 8achh@nimals
cul'ture Iqu|d DMEM MEM RPM 1640, an | MDM ¢
E2peRy oene

uséHZIéHHT%%fuﬁ$%uﬁ%?%ﬁ%ﬁ?§ sUERT 28X PBPLE, BB &

(FGR imyePecdisettd NcEONRidaléodf tHe2§enddehtoding protein
anti bodi es may be produced in vivo b | anti ng
celwtsi¢ntos whiledir eel A F pddgegehn ﬁ%@ %ggh SUCh as goat B

'”téé’ﬁdéﬁkcr?dté Nt Pebhee aﬁ%’{%ﬁ‘g{;eﬁég' t ypoh @Eaﬁﬂbﬁ@% aBdtaining

AsS I n VvVivo pro u 1 on systerrs ere can
be e ki onegerPobRt NV RhCRnbhBy2RRiAafY gRACSt RBSeDeen

‘M“fﬁbefﬁgﬁogr@lﬁ@iéotgweﬂn@8|Qag§a@r€mb§96 tbhar éhe embryo
are the production systens whic

|né@%t%ntggd%%%ﬁa}%tog%af%mab?ggoagheeﬁ egagélrﬁﬂdantlbOdy

catid eedinbe ﬂﬁ@ﬂ {N@Ckilﬁlﬁﬁ6ﬁuc§BEE§RUNb transgenic goat
Blotechnologg i cations

xre o khe aﬁh%ereﬁgéﬁegvﬁéﬁ Spéﬁyg 8Feoffspr1ngs
lﬁ*ﬁheﬁ@@ﬂCCOInf@fd@xaﬂvlEncﬁaasbethaseﬂouﬁé of milk

bod
A e R e A

anitmdssgenipl gods, hodnoeesveagdbeFgiverahpl ¢heatransgenic

ant y.ge grt o0 th d of nt:
ot B geRor sy LBBeL pLpte ki bdche o ploncgmotoay
|n the94i | k2sueh9aé0g8bat (3 casein to prepare fusion

genes. Ofj-{TagiepbensORtel Akag, bE@uiH§h98s9QHQOI WhQch the
whi ch the anti body gene has been inserted are

ITH@%$%€e¢n?@thb@@étg%ﬁﬁr?%s gﬁanthgsgﬁﬁpgolsl§nfected to
| ntypdusediiiptn, aah@nehe gestredhendebbagdcant bbodptained

10 20t nec B LIE L PLENEREDIADR, . gt et

enbmabuﬂé oiﬁsbylags 5b2+BB8) .| nMordevetrp wheneasbacco is

the aqgun{h des1red antibody gene is inserted into an
expression vector for plants, for example pMON 530, and
then the vector is introduced into a bacterium such as
Agrobacterium tumefaciens. The bacterium is then
infected to tobacco such as Nicotiana tabacum to obtain
the desired antibody from the leaves of the tobacco
(Julian, K.-C. Ma et al., Eur. J. Immunol. (1994) 24,
131-138).

When antibody is produced in vitro or in vivo
production systems, as described above, DNA encoding the
heavy chain (H chain) or the light chain (L chain) of
antibody may be separately integrated into an expression
vector and the hosts are transformed éimultaneously, or
DNA 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
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contai ning the desired anti body produced by the
transgeni ¢ goat, hornones nay be given to the
transgeni c 15 goat as appropriate. (Ebert, K M et
al ., Bio/Technology (1994) 12, £99-702). Wien

sil kwornms are used, bacul ovirus into which the
desired anti body gene has been inserted is infected
to Puipd igiatiiwer MO &t 11 Pesi red anti body can be

?Rgaagedé%Qé%% Hqugpqy ]%Bngfé%%§ SL%K%grsntlon may be
Nbr @8\ié b0 duh &r agstsadso drs magset,ed hem@sonsedtlmﬁednﬁda/s long
g SRR G LD (1 e
i nt P6dasédbrae éhl?a"@t mmmesmta@r@&l Aplobattariwn Fv or
t unf aghenenathe fRAGeFHYMiis Jign Ffecded; t(ﬂﬁaln and L

t obacco such as N cotiana tabacumto obtain

desFhadlaktiBody IBteH THe e drdd adfl et Heinksiacco

(Julian, sKec@s iMalaly,alant iBdaiek |ﬂ§“ﬂ%@até§%@ﬁhl%ﬁlenzyme,
131-138). 30_Wen antlbody is produced in vitro or

vi vHOTpPEAUIRL Pon PEPSLENST REPFESer itife drASHGE quQbOdy

encodagmehhs, beawﬁnébabﬂchl%@akﬂkéé'dﬂﬂiﬁddyﬂfragments are
be separately

h h of ti
ohaLBpChRele) She d0bert R Sl
ar evecansi owhedhsiisukkamesssldy inoh 3niBNAIRNERENGell (see,

thefF'néCQQ'aﬂ g o R I e S B SIS

eXpr BSST o Vect or d't e hodf™
tra 858rﬁ§@6thgﬁ§mﬁmh MseendnﬂemnatzonalHPatam&hﬂas in

PUbthE?ﬁleBgy\D %8%54% /z}%-' 'agg' e%ﬁ%f 20a)% '” ANe g

resen I nvénti on ragnen
nnd?#?éaaveﬁsvoM@thﬁéﬁeéﬂ Egzwmnéogas ﬂﬁ@@ aﬂ§8 476-496;

pr ef.gnhabhy ESedMeEHBdgxaﬂphﬁzyﬁélgﬁggW&?%@ %QE 652-663;
anti bod t here na¥ 9e ment i ohed
F

si ng ?BsgﬁﬁPﬁ FY- (S8EFRY - vnMﬁﬁP@HSFwnsEQ?YHOéWQWn aa@9u 121,

chace3wese Bngatedbzhae@ émltastTEngQ?ﬁ9l 9, 132-137).
Speci fi cal antj bo s, ar reated w an enzyne,

fgr exanp F€¥ Bﬁﬁa #gﬁéﬁggngytglﬁﬁ5688et§ﬁtVbé&?lPO of H
f r aghehhsandrtigen¥sregtodi o Lheseianbicbady ibeagnentsscry,

:;S$%§g?3£é&f5ﬁdofaﬂdcﬂg?ﬁ 5H&r99“°$dr2858na8f L chain are
preferably ligated via a linker, preferably a peptide
linker (Huston, J.S. et al., Proc. Natl. Acad. Sci. USA
(1988) 85, 5879-5883). The V region of H chain and the V
region of L chain in scFv may be derived from any of the
above-mentioned antibodies. As the peptide linker for
ligating the V regions, any single-chain peptide
comprising, for example, 12-19 amino acid residues may be
used.

DNA encoding scFv can be obtained using DNA encoding
the H chain or the H chain V region of the above antibody
and DNA encoding the L chain or the L chain V region of
the above antibody as the template by amplifying the
portion of the DNA encoding the desired amino acid
sequence among the above sequences by the PCR technique

with the primer pair specifying the both ends thereof,
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vector, which is expressed in a suitable host cel

(see, for exanple, Co, MS. et al., J. Imunol.

(1994) 152, 2968-2976; Better, M and Horwitz, A H

Met hods in 15 Enzynol ogy (1989)2478, 476-496;

Pl ueckt hun, A. and Skerra, A, Methods in Enzynol ogy

(1989) 178, 476-496; _Lanpyi, E., Met hods i n

En 14 f‘@i@%@’j aRl15pe0g68he RETRiRaHOny OfePNA encoding

al .th éﬁﬁﬁﬁénlﬁﬁzéﬂpﬁﬁﬁﬂléﬂggﬂﬁ ﬂﬂé r§ﬁ3r6§alBIWﬂach
R E. et .,. TI BTECH g é é E % scFv can

be Ak ARaR BT | DGk | HEAE BT VB bt BNAOPeHELBREFH SAdthe A
thechaTie bR ©he LLcalaaﬁnpfré@peb@ﬂyelyn scFv the V
region of H chain and he \% rgg on of

e
preferaﬁ?@c?l BEVFY bﬁ?.ﬁ% hﬁV%f@?ﬁBl§°§SgéﬁF'88' an
ke r & $hisd O Nvedt S eénahlnlﬁ@oﬁheﬁbhhd AchdstStiransformed
(1988) 85, 5879-5883 The V. re en of H ch hn
and' L AL AT BHS ST 90 CREF HOF nCSREO® b SBSR88r PYed

f r amsrangmtof oridne mabbw@sneandoaeﬁvanhnbbdlebtaéseﬂhesing the

peptld [ 1nk e f I t o] ny
Slné? %T% ? %% {ﬁg 58gvégg}¥ L @%gﬁ%?g; 12-19
awnno adTMb$esaUUEBOdnyfbegmeﬂtasedn DilApendodengby

ck o ]
or pEA B TIAG) def ohEpe PR AEO0HAL aLTAGHHERALD che
DNme@mmrlﬁe@ @m@vg ehdipy orlipeingchhi hoVberegrpmessed in a

t he, gbove @@ﬁtpgga%ﬁié§h@sé&”ﬁé?&?nb¥l§8thEBhﬁgsE@§ these
35 portion of the encodi ng the desired am no acid

seqiehtee Aokt ¥RE Bbove sequences by the PCR

teghmt lg'wes rgwa%@@ @ﬁ%ﬂ%bd?@s{ shechbyieg tBeoboblied with

ends er eo n y fur t he

oA e Rk e nauth rae PHLY LAY EERC] PReP” (PEG) can

pOrEéOmB@@d t henpibody" pasruwbdcherdehi agsot batohptbses

ends,_ of sa ated to ai-n h .

ChaSts SladiETou St LIBEEe [ ERELE mSARkl A dpt Botties can

beédre conmst i ned eldy ahemeaplbssmodlﬁgcngrthenaatpbngies thus

thec%%@é‘f?né‘dhos{"%{eéé‘r‘ﬁé%gﬁg h%éha)’?f‘égdg BEeAsk@aplished in
d nal net hods,

vectof can be obfai ne the conventi
andtkeFyrean be obtained using the resultant host by

the COnV@ﬁéi@@@ie§9ﬁ99§§ceé0aﬁhe@ﬁpﬁegs@sdxsfaégegekéd above
can be produced b
can be separatéd from the inside or outside of the host

cell and then may be purified to homogeneity. Separation
and purification of the antibody for use in the present
invention may be accomplished by affinity chromatography.
As the column used for such affinity chromatography,
there can be mentioned Protein A column and Protein G
column. Examples of the carriers used in the Protein A
column are Hyper D, POROS, Sepharose F. F. and the like.
Alternatively, methods for separation and purification
conventionally used for proteins can be used without any
limitation.

Separation and purification of the antibody for use
in the present invention may be accomplished by
combining, as appropriate, chromatography other than the

above-mentioned affinity chromatography, filtration,
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obtai ning the gene thereof in a simlar manner to

that nentioned above and by allowing it to be
expressed in a host. "Antibody" as used herein al so
enconpasses these antibody fragnents. 15 As nodified
anti bodi es, anti bodi es associated with various

nol ecul es such as pol yet hyl ene gl ycol. (PEG can_ be
usedltrafiibsayions §3e81RErevh aifds logdongassddie like.

theéﬁr@ﬁQtBb%QpEQthﬁ@ﬂb%&s,TE%%ee&B%pﬁbedf@ﬂ'é%aﬂéﬁbe
can tai ned by chem cal |y nDdlfylng t he
antcbéamégosﬁath@ BEEAPREEL 1Fh 68& oFeitigde Pihde 981~

al r eadyrheepneshabkhshed xien @h@s@rhhpamdﬂayyayhles can be
pr oduced and expr essed as descrlbﬁd ahove  can

sepaPat &gd { LBHPtL ReOPnBEdZoBRagEES AGU0 Fﬁéqmﬁﬁpgraphy
cel knand) thenlﬂaxnaelp@nyfle@vst@ogmg%@emmmc can be used.

Separatio 25 an urification i_hody, f.or

use i n t RBepPaBERRRIRIER Pon 2Ry BHE TacboAg N hed e above
affb@htMeCBéQ@’&angédpby thAsmebeuceherm wSedlfsarbamee or by
af f Lni chr.omat o y there.,can _be nti oned .
B oF BEREASE0I B SeR: ofBER” GVPEG) G OLERRAR GeagRTenent is
t heempi oiyeds asedmphet he BpptrepmiAt2Qycalilmteatr evith PBS (-)
HypgndD hg ] g?%%g%%ﬁ%e is me%g%re@Ea5 5%0 nm, followed

Al teérnatively or Separation an
purbfi caﬂpohatcgnveﬁungnahbyatp§@@tpftopnp|cmeé’fnsnm¢ o€ 1.35

use heu I a n a d
pur D1 2t Tono ot ne ey ety For hss Pl An tiss
pr eseasuiramenti as wepdbetadcesplficdiedsby Thorshi Ai0lgul of

t
DoaBRkoRb SramaH; RAR; SRRk cPta K TAG)E didused to 1
- Zﬂg/mktﬁafoluratbmnarbahbtegbnmﬁerdl@Hy9|§ arnd thkeled to a

h d
excﬁgngéyﬁ ﬁ?gggtg% Bﬁggtﬁygrogﬁo U%é EFO dtogra Dfpbated

gel ovéirhigati an anelcth@ im:k@blibesetn@r@ﬁawgagphlBSter
can be 5 applied into high performance |iquid )
chr BAaEL§PEphy 00( HPLERChAPE e PRREPPEL R L edaly fidattsgsatibody

HPLErcanebgrused: ifkeneaneentr at isahpdk 2ohitkadyng the
obtained in the above can be detern1ned by the

measdEéhedy, oPrab86r Baneé brmpp IBL| $maandachareck®y CAPPEL)
Thugs phensahlsasbanss ABRSH €ABRL ihnSubated at room

temperature for 1 hour.

After washing, 100 pl of 5000-fold diluted alkaline
phosphatase-labeled anti-human IgG antibody (manufactured
by BIO SOURCE) is added, and incubated at room
temperature for 1 hour. After washing, the substrate
solution is added and incubated, followed by the
measurement of absorbance at 405 nm using the MICROPLATE
READER Model 3550 (manufactured by Bio-Rad) to calculate
the concentration of the desired antibody.

' The altered IL-6 for use in the present invention
has an activity of binding to IL-6 receptor and does not
transmit the biological activity of IL-6. Thus, the
altered IL-6, though it competes with IL-6 for binding to

IL-6 receptor, does not transmit the biological activity
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10 enpl oyed, a sanple is appropriately diluted with

PBS(-) and then the absorbance is neasured at 280 nm

foll owed by calculation using the absorption

coefficient of 1.35 OD at 1 nghgl .. Wen the ELI SA

method is used, neasurenment is conducted as foll ows.
Thus, 100 I of 15 goat anti-human 1gG (manufactured

by FAGILdbl endd tberebyg/ Mt bdocks Milsinedr Boratssluction by
buffere pH 9.6, is added to a 96-well plate

(manuf actured by Nunc), and is incubated overnight
at 4 C tdliewspi Eilzé may et iCOO@ELrustest thixawdsi fdie

1oolht?@8Hc@&oﬁpBE0Rﬁ%§Egbﬁ gy W%ﬁié@ﬂﬂé“§Hﬁﬁg)égld residues

t he present I nvention or a sanp e cont ainl ng
ant Pho@ihe amingoarigf srawem crgSL( Admsf-actidred the source of

CAPEEE)al@%rEHelit@ndﬁ%9 e addegy %ﬁq@hHPUQﬁH§QNﬁ§n the
room tenperature for 1 hour. Aftér mashlng, | of

SOOQDFégénéFFEVe&SaFQaP?n€°n§5d§ﬁ@§phdﬁa§§IRﬁﬁﬁ%ﬁfbly human
ant rz,bgman 1 gG anti body (nenufactured by Bl O SOURCE)
i s added,_ and |n0ﬁgated at roon1tegperature f or

hour. Af CBECHRELAPAGY t hBSsSESORLREY SSRGS §é(ﬂ'€cﬁ is
andpiraatibatedustabl avidoly deecasumItingf program of the

absor bance at, 405 nm usi the M 0,. REA
l\/bd%i“%%Sé%ﬁaﬁﬁﬂ&@PﬁFed%%ﬁ §¥&%@%§E§§F c‘ﬁ&dteé‘ et al.,
t heJcoMoént Gatpht caf ﬂB@Odeane&Z&ﬁﬁibo@md'ﬂhe overall

2Rl L Bl PEUsR LD LhePLeeal ueR Gloas A1

act rvi receptor and “doés
traﬁsﬂﬂuathd blafagmcah appireptryi agfe Bido Hwisl nedsddue has

35 ﬂEEﬁragtEEaneHhoﬂggakﬁo OEEGE%%fw&J&é&—H% %%ect amino

bi nd In - receg oes not transmt
bi oR64 c&PbééletWCtly’n 78 ther cpum@néwduaeﬁie@@dwmartase chain

b|095§c§hgﬂa|PERQn&@HﬁbﬁoﬂsQﬁg va@ctAEt%b%Qah%ﬂ%dnﬁhe base
be constructed through the _introduction of nutation

by PEBP&BFRgeaRP 6“80 4meds Tduds 9S8P St Re t&MPIG tacitrereby
sequeneptafinl k- @enbLeﬁcoﬁhagsanr@&t@&eﬁh&L&Mterqmls is then

ant FGEREEPE S T s R0 U8 -CBRe] dBFEu=N PEPERrdrbeaspTession

hunmeactbk, 6 fr8pewhficbalthy, atlhiersecdiidar yast beac tolnte iofed

IL'gc£8rding to the expression, production and purification
methods of said recombinant antibody.

Specific examples of the altered IL-6 are disclosed
in Brakenhoff et al., J. Biol. Chem. (1994) 269, 86-93,
and Savino et al., EMBO J. (1994) 13, 1357-1367, WO 96-
18648, and WO 96-17869.

The IL-6 partial peptide or the IL-6 receptor
partial peptide for use in the present invention has an
activity of binding to IL-6 receptor or IL-6,
respectively, and does not transmit the biological
activity of IL-6. Thus, the IL-6 partial peptide or the
IL-6 receptor partial peptide specifically inhibits the
binding of IL-6 to IL-6 receptor by binding to IL-6
receptor 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.
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10 predicted using a known nol ecul ar nodel i ng program
of the amno acid sequence, for exanple WHATIF
(Vriend et al., J. Ml. Gaphics (1990), 8, 52-56),
and the overall effects on the agino acid residue to
be replaced is evaluated. After an appropriate am no
acid residue has 15 been_determ ned, nutation is

i nt r oducet® ol bt § B2 bR hoPeREides abstheuiilo bgcepsor

commﬁ/lyﬁegep@ia@ewss 55 tmdef 6%&&9@14}?%%1:1%9%@0%11 of

| a vector contal ni ng base equence enco
matﬂ“i |26 R e H1 %e‘ﬁ‘é%Fﬁt@ft F@?eﬁ?glpﬁ apvailied in the

genﬁnﬁﬂﬁﬂﬁyn@oaﬂLa$t@ﬁ@dILL66reggb§oks1Bh@He2Qm1no acid
inte rated as deswed into an apgro priate
expr e bt bro © 19t AP cheERBTArt er SHChLagPeRfide

be a;nraemmya@@@sﬂm@stpotheeexnp9§§é99blpr oguct 5@N more
and r f| 0 ods of sal d reconbi nant

ant i odé)s a%gi—% ?90 nﬂ%@oo?ciﬂer‘éﬁ%%% IL-6 are

di scl osedrh@511+6 ajsa]k*e:mnbf;ﬁeptlaé orJthg\/gt.o gcbéﬁéstor

19 86-.93 and .Savi no et

5, MRt %sﬁp%ﬁ%ﬁcaﬂs%%scoﬁﬁ‘ar\’/\?}é‘é BV oeBeCHEELng the

IL 6 qupirari aulmpréprte@lelmrtruéwebimdﬁngetepIDFG pAaat Eal—g receptor
peptii M3 [ tiLon _an_ 3
actlvr{ljtecyﬁegf ndlapn&(%1 %){&%?r eceptgflJ % ?% 8"redeptor, and
resééttpwlycllw]olsmwmoall refsoie¢ thIEn@I atbdi sabuence by a

aCt'dﬂﬂdéﬁgldﬂafs Jisa 4 1456, 8éﬁé@1?pggéiggerlng

the 1L-6 receptor partial peptide specifica
i NhitIANAIRIY B RERFLIJe -svnithesis methpdor by

blndlngtIh|dréé§5x§%%ﬂ§é¥e(%héL{ﬁL6r§§Pﬁféiéﬁé%tlde or the

nd _t_he turing jt As a result
trar?slmé{ %&Fﬂﬁ?ﬂ Rt hRgRG 19 by Eng%ne%\h@ epgineering

bIo&kcﬂmykﬂgyraﬂ&ﬂmNA(HéqﬁeﬂéeE%ncoéﬁhg1%ﬁbléegﬁred peptide
partlal eeﬁ:gr the I L-6 receptor é)artlal pepti de

is a pel c?eragc rjlrgichgaréowlb‘?s PN FECk Pl ahi iy Which the
aci qbe@équmlwmfbet hebtragigieai Bnvtley eskpare § dicon pi prebdigct ion,

2 PSR A oAl SO AU OE, S anvinoay.

gener al | Prémarditsen 1 -t180, Iprefmrablal 2ept 5l owriehe I1L-6

pr efx%rc%@ﬂbrzq;artﬂ%larﬁéﬁl% qne)f eﬁiéj#?esptlTAEe §§}nt€he51s method

par tcla?ll pepetflfqaectoerd u31ng a metcheod commonly used in peptide
synthesis such as the solid phase synthesis or the liquid
phase synthesis.

Specifically the method described in Zoku-Iyakuhin
no Kaihatsu (Sequel to Development of Pharmaceuticals),
Vol. 14, Peputido Gousei (Peptide Synthesis), edited by
Haruaki Yajima, Hirokawa Shoten, 1991, may be used. The
solid phase synthesis method used includes, for example,
a reaction in which an amino acid corresponding to the C-
terminal of the peptide to be synthesized is coupled to a

support which is insoluble in organic solvents, and then
an amino acid in which a-amino group or a side chain
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
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partial peptide can be constructed by specifying the

10 region involved in the binding to IL-6 and IL-6
receptor in the amno acid sequence of IL-6 or IL-6
receptor, and by produci ng senspr- all of the am no

acid sequence by a conventional nethod such as a

genetic engineering technology or a peptide synthesis

met hedcti®n dnomierch ¢airce e ¢dieind -Gy tofalthe a-amino

pep o
gené%[:g? er‘l(f,jflt %Zléer Ic’ilr.‘fln(j§1 t egﬁﬁ%%r H—_‘?H% ﬁ%pﬁﬁﬁ%\?sequﬁ (? to the
encogsig tilse edsmm@qﬁemnaj@luasrnan@l@r atewkdr®d wm elongate

CXPLSSSGEBIEE Ul Tl e A 6000 Wi

obt ai ne e expreSS|on produ
pur Peitdgdisom neetdivdsiest Igdiad the divis mﬁhcahtarbbdyle Fmoc

Pre 0 6 t t
recéﬁ%?%ﬁﬁpgif?egf&lﬁgphnd% tofie PP L4 diodb to e

met H§89-can be effected using a method commonly used

in pepti @%teﬁ:ymhtée%y%tmsa%ﬁ he\sQd O Rhsfeptide is

synthesiis or the liquid 25 phase synthesis.

SpeEPFPL&IEY Ph SRR tSTe TS 4GP ZOWdr-a yeamipn for

no Kakchatisly &S@mpﬁpﬂﬂad}ﬁﬁﬁﬁmﬂﬁﬁhlQme support are carried
Vol ._ 14 P%Putldo Gousei,

Phar maceutj cal s),
Sy aPHEe: P eaT Ay T e R 15 Vdigen
Shoﬁenpr1@&1pﬂﬂiﬁﬂﬁﬁhﬂﬁﬂbméﬁhﬁdﬂ)suﬁﬂdhﬂﬂuﬁﬂid in the Boc

synth met sed |ncI
reacF ﬁﬁpg' ﬁ M dififo dq? réﬁﬁgﬁdQﬁf%ra%%%eused
C fler rtrihﬁaIBO@f ntertélopﬂeptﬁode etmmtpé_syrttﬂmesakzsda irotected

coupld 1R 2eoaupnar iy i WRAIIRe SNAGANIS, tne

sol an am no “aci a-amn
gr o@ge@ﬁn@esuﬁe aghigiol €35 fiwRadanealt lghofhehar et ing group

pr ot 6Cqd mWinh AN ARP RS 'p@pﬁ:lcﬂir ‘?Ltse(?ctéd'&g]e&ré?i" By Sleaving
condensed one am no aci d time fromt

C-t éERM&De SUPRO Y-t e ﬁé/loﬁﬁlrlé&%%, té]ﬁj Cd—”‘{?t? peptide can

r ea@tei ebtial nafd.ch C?ﬁit%eprdﬂlﬁ&t iriozlagmgr ?hwp tofe :Erﬂ%c method, the
roup of e .am no Cl or. e ep | de
o Bragor S tn rsatt iR Bading Hremadd Faathian of the

r eppapeddbo faloan gdiee sd;ij:e;rp:emal}de)a:lpaﬂn’for'ﬁfw sl iITFA for
Phage REAL, de syuntliesi s, Teliads, ane, diyd ded,jant o

t he “B&EC et ho pendlng on the
type of fhet extideg pgrdupe dhves adedned can be applied to

HPLC for its separation and purification. Its elution
can be carried out in a water-acetonitrile solvent system
that is commonly used for protein purification under an
optimum condition. The fraction corresponding to the
peak of the profile of the chromatography obtained is
collected and lyophilized. The peptide fraction thus
purified is identified by subjecting it to the analysis
of molecular weight by mass spectroscopic analysis, the
analysis of amino acid composition, or the analysis of
amino acid sequence, and the like.

Specific examples of the IL-6 partial peptide or the
IL-6 receptor partial peptide are disclosed in Japanese
Unexamined Patent Publication (Kokai) 2-188600, Japanese
Unexamined Patent Publication (Kokai) 7-324097, Japanese



10

15

20

25

30

35

After the synthesis of the desired peptide is
conplete, a deprotection reaction and a reaction for
10 cleaving the peptide chain fromthe support are
carried out. For cleavage from ghe_peptide chain,
hydrogen fluoride or triful uoronethane sulfonic acid
in the Boc nethod, and TFA in the Fnoc nethod are
genénekipinsddPatentt RebBacamephodKoker ) eBaplld, 98, hend

abowﬁlPé8t$€5€Qs1§aEEHE'gﬁbﬁﬁéb@lbﬁ P%e§b§%07%

hydrogen fluorrde 1n sence of an
Subsequeﬁhﬁyacth@lEVopécthﬁgI@réupntﬁgoéuﬁﬁlﬁ@ﬂe@S@ndn the

theppggéhge #@eﬁﬁ?BMeB?db9$c§Eﬁ§V§9gna&rQ ah%%uctéon of IL-6

support. l1zing, the c e pepti de can
obt @2 €ﬁa hét@dhéﬁlﬁané cpaveheiFnod lyetkhodn figgdhod.

20 §§@£9E§85l99 r%ﬁétEED638@FEH8eﬁEeﬁMﬁQ% &%QQBh%n %ﬁl line

&g romt e Ssu Eer or red
for (SeRappl EPMM?-] a bP’@é@d PBNSEH Paf - wmph@mabwél Vine KT3,

Thes g1 tifec PERbEHEhRUS Ot ﬁH@@dBQ@Q be appkiuedd,Oto which
HPLC for its separation and ﬁgurl ication. Its_elution

25 band phbS cafffdd B0 FReadGat&ftHcERBNPEr BVE 188teantising

SySﬁE@Wiﬂ@brpérﬁﬂﬂBﬁnbY #s-eth f101 d DE Ot B Fo PHké f LAkl @pendent
under ﬁ mum congdi ti on. T?ﬁ f icglon ,

cor Fekhoitli NGSt GOPRAS ChRER BF FRE profi PBLaEopist:
chronato@laehyaﬁBVGRQedUQS6 CthELPGdraﬁéptor expre351ng

yop, ii %Q% The rQS f%% LoD, thus § bgﬁr'f&id6 s added

|den |ng %ﬁe ana
nol &ed| zm Ebrghanbggnasstspecaddsdoptcthaabymestlmhe and

a”a%HéﬁStﬁé Hﬂtnﬁaﬂéhgdcfﬂpgsb%hﬁﬁ E8rtége %”%‘¥§b§ptor-
am no aci d sequence
ex&%%@é%séingh@ell BSpéeteamlpeétudénoth@héboss RESBY

recepsO&mpagt haba PEPE| dendre1dys6hPseant ] A%H NEeC1L-6
Unéﬁgﬁlﬁgg Patg%? Publlcgt|on %Ko gl n- 8 g

Jameseon tikkant heddPat eAR Fﬂbe%a@F@Hp(kBkab}Ch an IL-6
;—bl toﬂa@@ﬂ@§@n1s8éisngégahgedbgagéetup, and the

u | C an nite {
Fhi%ﬁ?aiﬁﬁl?%gé% 5L§P€z§66$5ar%h8°%8?re t§ oFVFﬁBate the
| L-BL-aft hglonb St ihigraaskevinyt b€ tpeelBAt anvagbhaptof

bl ookt Ny 51 g0al.r1 FaBstCL N ol bbe OncPogan hes 1ig

eval uat usSihg a conven own— net ho
Spem¢¢¢pa¢ryanthb0dt éxlepehddnd hhﬁaapﬁyehonaffett on inner

l'r@%r disorders, suggesting that IL-6 antagonists such as
anti-IL-6 receptor antibody are effective as a
therapeutic agent for inner ear disorders.

The subject to be treated in the present invention
is mammals. The subject mammal to be treated is
preferably humans.

The preventive or therapeutic agents of the present
invention may be administered, either orally or
parenterally, systemically or locally. For example,
intravenous injection such as drip infusion,
intramuscular injection, intrapleural injection,
intraperitoneal injection, subcutaneous injection,
suppositories, intestinal lavage, oral enteric coated
tablets, and the like can be selected, and the method of
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(S6B45, KPMWVR), human Lennert's T-1ynphoma cell |ine
KT3, or |L-6-dependent cell MH60.BSF2 is cul tured,
to which 1L-6 is added, and the activity can be
eval uated using 10 the incorpqrabi on of 3Hthymni dine
into the IL-6-dependent cell in the coexi stence of
the IL-6 antagonist. Alternatively, U266, an IL-6
r ecepindni expréssinngayede, qirweme ad tapretpietghi ctepending
125] - | I I LS .a I 6ﬁy§3 I Stoy
b @Bg Eg En@ the %%%% % T, 7

adde at 't sane tine, hen t abele
| L- ef6eahdveodoisagel i6 p@@e@tmrf-roexmgqaﬂ@a:eiﬁ @GPl mg to

det eppl fr‘lg 8e&” g;h%fa%%%l‘é/ @v%s_@ﬁt EH &ffm i iNAGAH M6, |

contr ol up cont al ni n ant agoni sts, In
addhitennasived Yor &g |d@smec|4narmeuenqeeée‘ptlorto 1000 mg,

ant ggaRLshn s Br €3€BI nigS pes! JaRi edRd rdaif 1 cr}ﬁﬁéelri S

obtained for“themare conpared to evaluate t
| L- 6- i nhPBRELRAE cs diopirgg sofnch@rrifeg rast é@&h%@s As

desghinkad s atAenEXxaaplse pelowt  anhi the &aJLPIAIti-11-6
anti body exhibited a therapeutlc effect on inner ear

di s6PAEPECTsaRGeoO0g thEt aMEVE tantAgdRist £ &R Rdsibody is

25 pﬁtesehlg Bnl @epibalocantaireo &y faice iefef QEislaVﬁasﬂS an specific
therag i C a%egt for iﬁ ner ear dlsor%e ...The ,
subfEEIPLEShe U Peledo A% AY BREs&H Aniad) siftan,
nanpnbferibeysubp@cton&mnab't@ehembmemtadineks) are

pref rabl wgns 30 The %reventld% qrt rapeut|

mln e . everal es Or_lexam in the
agen r eSent |nvent|on may & admnitst Fé&

eithemlonattyt@pn pahedméﬁabﬁytwspetewucﬂdewqomnce per week,
| ocghly. e’ég&xe%%p'w%eks' nt, @é%%% HoRG! LRULIGUG A% he 1ike

drip infusio I 'nt ramiscu injection, intrapleura
inj ytneﬁragenpﬁerapeepﬁe@eaﬁwcm é@tﬁeﬁp suderptisme sust

'nlgﬁbbgﬂane%ﬁBDQ%b%%%h%% | AtRStlapah ils3¥288 0r0ls¥hedule can
enteric coated tablets, and the |ike can be

sl BEt 86 UARAC: RY RESRI1SE thes disdast SOPRitdRRfagnd blood

be chosen, ods 1@@@&@&@@ eesd;epelydl lf@r @Xaipe egg@xarthding the
ondi.tion, of the patient % % fe%tlv% osage .. ..

| o BABSEHSF FahePRe PERGE01 T8 T CFo PRtk Fer CRE° P

of Bedk wei ghtepeeradwionwskkat, i onceb pAlrt ehnatel weleks, once

the dosagg,! Nebhe," ange cpk 11521000 ny,

The preventive and/or therapeutic agents for inner
ear disorders of the present invention may contain
pharmaceutically acceptable carriers or additives
depending on the route of administration. Examples of
such carriers or additives include water, a
pharmaceutical acceptable organic solvent, collagen,
polyvinyl alcohol, polyvinylpyrrolidone, a carboxyvinyl
polymer, carboxymethylcellulose sodium, polyacrylic
sodium, sodium alginate, water-soluble dextran,
carboxymethyl starch sodium, pectin, methyl cellulose,
ethyl cellulose, xanthan gum, gum Arabic, casein,
gelatin, agar, diglycerin, propylene glycol, polyethylene
glycol, Vaseline, paraffin, stearyl alcohol, stearic
acid, human serum albumin (HSA), mannitol, sorbitol,

lactose, a pharmaceutically acceptable surfactant and the
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preferably 5 to 50 ng per patient may be chosen.

Preferred dosages and preferred nethods of

adm ni stration are such that, in the case of

anti-l1L-6 receptor antibody, thesampunts wherein free
antibody is 10 present in the blood are effective

dosages. In specific exanples, 0.5 ng to 40 ng per

kg dfiksody Addightvespresed abty dhegen ofpompghupenot limited
non ( r L i j t

dosce 1o e o R HaPPen Rl or the
t wi G®gRere E|R) - once per week, 15 once every two
veeles, o ess every four weeks and the |ike by

I ntravenous injection such as drip infusion and _
subcut an€dis REFERAG oqurh@%nwflstm@w% g¥hédined in more
can gie ad usiad hyrohsesying e Wbsepse €oadbisonsng

and blood Ilevels of |aboratory tests by, for

exafA e rBGeIEHP I #R: 208 Adht st g i BNt ¢ht epQuever, that

f r oraHeN e R8Tt WBeke O i ONCEs RRSt WBEKE Q@ ©HCENORN ihWony way.

weeks, oEce per three weeks, once per four weeks,
and ' The preventive and/or therapeutic

agelﬂ@é‘ﬁmém pestedlisorders of the present

i nvent.i may_ contai n_25 pharmaceutically acceptapl e

o ridr SRS YRR o RRAHU i bt thet dutes opetote

admadcstataitd dreadExanpl es of  such carriers or

addi ti ves, incl ude wa , pé?{ tical acceptable ...

organi c zFoCiInveJntv?eec]f)_l lgégenrrlf:‘,1ale po yéﬁ}rzé néjr%%hgrll(?a 149 dbility

pol yowi riyHepyaurdsl t aanel r &l wardyoxses Pyt sSO0(BR )y mees measured on

car ?%@fgvrq%t&h%ecméﬂ@é&&@fe adO! YACEYLL Cne SO UMt ,

sodi um al gi nate, water-sol uble dextran, o

car BoMARETey 1and iR’ WRTpedttimaperttgreally injected to

cel ldiRse; s EtiMdiatl 1Pl ass, afdiads UM o Qe Al C,

casein, gelatin, agtg{, di gl ycerin,, propyl ene glycol,

pol YVEERH EReES agql% ?na\)asaé}efsrré}e%a%‘ d‘flft’r}h,k%*%%‘&%% was

al camigusierRprd< négdgd. human serum al bum n (HSA),

manni tol ,, _sor.hkitol,_ _lactos har maceut j cal |

accept abl %O[ﬁ’b(fodaf a‘%ﬁajafh_oe‘f(ﬁeeeo? Fge:isp?ri’?eg). %%Q%Me@“e

us_eahaamﬁﬂ:ih_asteimﬁ ramndige rﬁotdd_cten:i treshriroy lIdwes abroviehis noise

or ¢y i&ﬁ%nggswé her &9y 4809 0k 20 d N6hi APSABE: auditory
brainevoked response (ABR). ABR measurements were

performed using waveform storing and stimulus control of
Scope software of Powerlab system (model: PowerLab2/20,
ADInstruments CastleHill, Australia), EEG recording with
extracelluler amplifier Digital Bioamp system (model:
BAL-1, Tucker-Davis Technologies FL/USA). Sound stimuli
were produced by a coupler type speaker (model: ESlspc,
BioResearchCenter Nagoya/Japan) inserted into the
external auditory canal of mice. Tone burst stimuli,
0.1lms rise/fall time (cosine gate) and 1lms flat segment,
were generated and the amplitude were specified by sound
generator and attenation Real-Time Processor and
Programable Attenater (model: RP2.land PA5, Tucker-Davis
Technologies FL/USA). Sound level calibration were done
using Sound Level Meter (model: LA-5111, Ono Sokki
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5 The present invention wll now be explained in nore
details with reference to the worki ng exanpl es and
reference exanples. It should be noted, however, that

the present invention is not lHrmgged to themin any

way. Exanple 1 10 Experinental procedure (1)

Measur enment of hearing ability of mce before
acodekpEargddapsin)a wWaek- G ordl i@ das A gl aficeSteel needle

heaeh Bg+abidkist ey fike cauditt e Ricditist &Rd sRANSS-1ateral
(ABR) was neasured on _15 the day before acoustic

| 0al® BBFPolELedsG &rhoft, eaSadi RETeTR Wet-afitfe Wastetorms

ijnt waper irkenealedy fiogj aqczt.;@dntsOatefaf %@mpgitlifrf(j;jgﬁfﬂibﬁl 40,000 Hz
eep anestneslt a, an urin neasurenent ,.addi tl ona

anegtsﬁé‘gi glav"\n%loﬁok@tzaﬂ?iaﬁéi%%§ L c 36t W 9Teediy e yms from
(Augbfepeyiﬁmiin%ae;vcakede.a@%md Qﬁzzee;)ﬁ_c @M@v}&ﬁ&%verahged. ABR
magni fi cati on of noi se induce eari 0SS i n .thi

noi VLR METE Wi CLESEEH 1the Tt Sdttol'd ¥ Sidqyn from a
audmb gt ypumb apidrakied unedfomse waABRormABRuld be visualized.
neasuremnment s

wer perf.orned usi vef orm. st ori
and? EEFNGT 4 SRty SOBF 228 SE0h & o il S T O L
syshearimgdebi lRdwertbale2h20d l&BDelstwenrenthsee types of 4
Cas H L, S | i-a) .. ;EEG rdi s s
ext ?‘g%@ PEI g@%air;ra%ﬁ Tzi%erkH%i’giat%?lc%éll ogl%p?wé&ggt ear}ﬁl r%t}&’elt:hreShOld
BALlg¢yveTuclfecablyive sToeasolregi-es FL/ USA). Sound

sti E@Fi Cre8k§ off g%ug%%rqylga 1624PhR)liype speaker
(nmodel: ESI'spc, 30 Bi oResearchCenter Nagoya/Japan)

i nsert edIfngd BROUSELCed®d dngitrePendanan dnshrgment in
TonghhehSthet nAWking Qole LirsehfalRIoN MdiCARt® AR6TN was
gate) and I ns fl at ,se%msnt, wer e %ener ated and the
ainF?GdésméP@ §ﬁé‘&iff1| éd By?dsé‘l?n&h g@ﬁ@l&tf&reraﬁd SONY SRP-
ZttemaOi andRaalFlffs"rrm B:’—Q@gSSS%r@ndxs%@ Rroaglaadiidlfd cation, and
ttepate el ;. RP2.1 and,PAS, Tucker-Davi s
recERaPearelRi vieR & SBRRkeroba BN P PaA e S F about 12
doner_n iisi agclosed lspack)Vemace( medel hoh;@eﬁl]ih dOmetal-mesh
Sokklge 34 enYakRIATRLIARAR) onFQhAkeGALdiAG o ALY §38ng

I'e “el'e place

steel “nee C r.odes wer e at the vertex
anddizactéyl atér & disgange loéf L gid tingletr ddyes speaker. The

GengLghk! ¥asABBMRY G OLBRpartmentalized by metal nets with
similar properties, and four animals were simultaneously
housed in separate chambers. Then, under the condition
that had previously been set up to provide a sound
pressure of 124 * 1 db in the acoustic load instrument (a
plurality of measurements during the two hour loading by
a CASELA CEL-231), the animals were subjected to a load
of a very loud sound for two hours. The acoustic load
used was 4 kHz SPL Octave band noise. Also, a
thermometer was placed in the acoustic load instrument to
determine the temperature before and after the acoustic
load.

(3) Drug administration

After the above (2), the animals were divided into
two groups (A and B), and 2 mg/body of IgG and 2 mg/body
of MR16-1 (the anti-IL-6R humanized antibody prepared in
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were recorded for 12.8 ns at a sanpling rate of

40,000 Hz 5 using 50-5000 Hz bandpass filter

settings, waveforns from 256 stinmuli at a frequency

of 9 Hz were averaged. ABR waveforns were recorded

in 5-dB SPL intervals down froma maxi num anplitude

until no waveform could be visualized. Frequencies

of BeﬁﬁdsngEv@ﬁam@detHé wegsuiamedti agfe 110 digam g the rats
abl dle r r p i :

2 Ko a0 J000R, g PhnRasiTas S Ay i dong fLind
Ievbesbf éadhthﬁstﬁﬁégupeéns(Eﬁr@re@ﬁpmme@fOﬁééﬂﬁhg
losédﬂ?ﬁ?%tkﬁt@%na uégbﬁ g?@qg'ﬁ%kﬁqn%%% %?@ of Beggurement
i nstrument I n ki ng noi se of the
AudPénﬁ?ﬁylAA6¢NlWa§y used as the sonifier, and as
the @ﬁprBb@&eﬁeggNXfSRBarE%éoaQEQ1%yF@§¥%§h@1%4QQvel
mere used for anplification, "and thén |oaded wt
speaker Eﬁv?n@aﬁn&Faﬁéméﬁaéfthé@@ f@OV@WIlﬁrahﬁaﬁaﬂﬂ

Spagﬁlllﬁycaagem@aagwaadohe aclt alrtResh 2 seade 1Wald and
§ 89 a 3.cmthat masagllomed tq stand _directly
S

ﬂ&@léFrft&ﬁP un Ferh§0§6é§wépg firep é&&étheSla'
m@s;hadmabbya@@@pambaegt?hEﬁedwbyerab@bpnwuie& th extract
si ar_pr an our ani s wer
ot nhhEarBBRBES . Fohsaavns chendrata EhadhE: $hepnarored for
undhistbéogmndﬂteaamlﬁéttbat had previously been set

up Rg pg8¥hg§lg S uggsegg%sure of 124 1 db in the

acous r umen a plurality of
neasurenﬁhEsdd@femgnchebemmehouthboaebmgnbyabaliASEDbtained

CEL; 33% Lhgvani gl §n¥ﬁ’e"cﬁe5HQla% Bﬁdafo‘il"ith/ @@fggf & reatment

ni
very | oud soun% for two ours %e acousfi
use@bﬁaénﬂdkH@ She ebpHee (Bandafota&enafes, each individual,

theéﬂ@”@hérd§@§e8|@%eQeHHcEESnaQQU%thhb9§Qng ability
i nstrunent _.to he tenperature befdre an

d
aftEPr?ﬁB°ééo&§VP& ﬂéédwaesfabpaéaéaﬁnn.gbﬁawﬁaﬁ gsgree of
Aft eedtibeiahoya €B, htbeinpi ABLSiwer ehdevhded NBW@1 (dB) was

) BOUG BT E R TR ShPReCanE e LRER ATRERTD4d TAAFABBagEOuP

pre@adedhencaﬁtraéfgrenpefExaHpbb fyewaeaciynmedi at el y

glvggségtghe L?Tﬁd of each group. The adm nistration

For one animal that died at the time of anesthesia
in the above (4), the hearing ability could not be
measured, and thus it was excluded. The number of
animals for which the degree of hearing ability threshold
level was obtained was n=4 for the MRl6-l-administration
group, and n=2 for the IgG-administration group. The

temperature in the acoustic load instrument was 25°C

before the load and 27°C after the load. The results are
shown in the following Table 1 and Fig. 1.
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test, and the technicians were inforned of the

adm nistration in each group until the end of
nmeasurenent 5 of hearing ability. (4) Measurenent of
hearing ability threshold |evel ;dn a nmanner simlar
to the above (1), hearing ability was neasured one
week after acoustic |oad and drug adm nistration.
After confirm ng deep anest he§hh,1e10 the mce after

n'EaauFEllr:lll wer-edecapt ed—toextract 6_t_i‘|_c ten U'"Dciifference
bome, " WAFCH Was i xed & %t en stored for , N
hi $t ol ogj"isceaﬂ exafiP g CrES) ORh A PP S SH FAkd it & changes

di ff erence betvveenc?lﬁ%r"l’i%aﬂfﬂ@paal |ity9%oPeRi ned | 15 in the
in|the above (4)|and the hearing|lability before threshold
treatnent  obtai ped in the above| (1) was taken fpr level

each indi WHlual , | and t22e 5degree| of reddcti on in{the -15
heari ng2ahid4ty threshasd | evel (dB) wag.salculated. + 7.5
The neamp degree of reduction in{the hearigng ability +26.3

t hresnotrd tevel (dB) was 20 cal culated for each of
t he I\/R16 1-adm- nistration group and the control group
f or DAgEsiSi@iiency. Results For- one ani mal that died

at the tin®ftianesthed as iai"zpilﬂ% Ve f®rndNeforce that is
heari QEL abl i ty coul d not be measured, and thus |t

was @W'ofandarﬁw Lhomedf gt 1n this

dggb%eﬁlnfwﬁllrmfc&bidﬂﬁe)kddlr’@ﬁiﬁdd(h prexelcamst i ssue-damaged
obt al ne or, .t he adm ni stration

oD g W i iy S A S e s oud

t enpetaids ednt dhiscacoust |ﬁrdqmad1cm31ﬂ l}h”d{HZ vh&me?&feen

30 gﬁﬁ %of he %nggﬁie?n%q%cﬁgl af tseé'ng a{:b A deJﬁze sounds

resufts are dl I'owng
1. arg6 spatalsld yl Fregprsmwsy degt(snd\m%-m tmef fferreeqwcy
used 2 Stirat | op f t\{]geﬁ%}{]eratefsaﬁ{}:l 'di'ﬁ) Shea'(ring ability

control group group In
22 zegp éilggsln the control group is 31gn1flcant at 4 kHz

and i1t becomes smaller as it becomes away therefrom to
the high frequency region may be accounted for by the
fact that since the very loud sound was loaded at the 4
kHz region the tissue nearer to the region is more
severely damaged.

On the other hand, in the IL-6 receptor antibody-
administration group, at 12 kHz and 20 kHz, the reduction
in hearing ability has been more suppressed as compared
to the control group as it becomes further away from the
site wherein the very loud sound was loaded and the
tissue was directly damaged. The foregoing suggests that
IL-6 receptor antibody has an effect of suppressing the
special progression of hearing ability reduction in the
tissue damage in the cochlea, i.e. sensorineural hearing
loss in the inner ear disorders, or has an effect of
suppressing the hearing ability reduction in the high
frequency region in sensorineural hearing loss.

Example 2. The expression of inflammatory cytokines in

the cochlea after acoustic trauma
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12 kHz 35 27.5 + 7.5 20 kHz 55 28.8 +26.3

Di scussion Acoustic trauma is a physical external

force that is 5 called sound pressure, and thus the

nodel used in this experinment k§ considered to be a

physi cal tissue-danaged nodel of the cochlea. In

this experinment, very loud sounds centering on a

frequench beanipreylpasempded vagprcredtepnushag 3-4 week-old

cochl ea, s569§egsbyh§tmeehea'g@mgqa@d%olﬁx@hgle 1. At 3

Sspati a Iy di spersed dependi ng on_the frequency
(t oneuEspi €) hound, t hdshprEST adfl hREESthé Reysi-ng days, 7

ab'&é%¥ aﬁadggtagg 'BfEE% 6eBLEek coneUn, '%he temporal bone
signiticant at and it becomes _smaller as it

bectRBscutapCERer EXPBnPE6n TRE-hi Yhileedadddy Cédicorko

”HprgvéHEOHHEe@y&ﬁﬁ by EH@ é%cﬁ@@b thal 3eB&enkhe the
very Ioud sound was | oaded kHz region t he

th
ti s&oe ﬁ%ar@@Stsn%Meeﬁégﬁsﬁeﬂs ﬁﬁﬂeth§e€éPéP§31°n of various
danﬁﬂﬁﬂamﬁatbb9 @pb@klh@edwasndbh@rmhnédrb@emh@rRT PCR
anti bod % adnknlstra ion gr Q % 20 kHé
t he®?EQEEt i ohPe28°FH EeéFuﬁg BiFPt lﬁa bee SnﬁF@ € seen
suppf@ﬁsedgaszcomﬁatﬁd tochheacodt the grouptas ittrauma model,
beconmes further away fromthe site wherein_the ve%E
| oudll 8B RAWEEPFBadeaRalaSt Reteri eSudNias  diltad®yy 1B, IL-

dagﬁgﬁéce B@rfahﬁﬁ bﬁ?sﬁgggﬁsﬂﬁAbhéhd t%=@2re©ﬁpEQ%|other
ant] boqy nas an e eC 0] ppressin e SpPeEecCl a
o obTBSLi B GRERESPLAY 46 LLr)2Palubt: BUSCRY: Ha s noted.

tissue depege kRahhescoshirR@-ol, - @L %eaﬁarnmquahlth time
heari ng l'oss in the inner ear disorders

eff%%{eoﬁetgaﬁbpégsbmgatﬂéaﬁéaFPﬁ@VsbﬁF.?9Rr@&GBPﬂon The
kn q@gnh%gbtlﬁgegmeacylmegha$hemp$epaarnasu&3NA as an

earl 0SS. a . e ex essl|

e ST eaibort adkef nrephE ofiR) catdr reP Lyzsdsthe data
traMﬁathe3ZAC6 heanbhy | 988 &edaht@aar@rgabad 4si PMdg. 3 to
3-4_week-old. male SD rats ggpa met ho S|n1lar

ExafipPe 2: ARS3C2RobFsSeEn F319-hgufs, F349- hgur§he

3 daysress¥8¥Sor/Tneays andi1B8afaysrabt Rhsameysti §ndicating
| oad, the tenporal bone 5 was extracted from each
ratthq%ppéktgﬁl Eecam@upg expressed in early stages within

24 hours after acoustic trauma.

Also, using the tissue at six hours after acoustic
load, the lyophilized sections were immunohistologically
stained. The animals used were SD rats, a hearing loss
model was created as in Example 1, and.the animals were
decapitated six hours after the noise load. After
extracting the temporal bone immediately, it was fixed in
4% paraformaldehyde for six hours, and demineralized with
a 0.5 mol/l1 EDTA solution to obtain a sample, which was
rapidly frozen in liquid nitrogen and sliced at a
thickness of 7 um using the cryostat (CM3000, Leica) to
obtain a lyophilized section. The section was
immunohistologically stained. The stain used the
Vectastein ABC kit, and the DAB solution was used to

develop color. As the stain control, a stain performed
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prevent the |lynph in the cochlea froml eaking, the
cochl ea was only extracted, and the expression of
various inflamatory cytoki nes was determ ned by the
RT-PCR nmethod. The result is_shgwa in Fig. 2. As can

be seen 10 fromFig. 2, in the cochlea of the

acoustic trauma nodel, elevated expression was noted

of WhFhaut| adfangl theOprimary pateprdy aasagowipdted. The

(IL; n L- “the:qther . h . RO expr i

of TEodssioze Epedrebn ity B rortdy. 0 PHRLERH O scen
TNFfaom| Eig. afRdtPLERG -withini e cochdea @dt eim memrs after
by écQHQGEbthb&§ Bﬁépgﬁgqgggqgn bhe 17104a0kIst A’ in the
RT- PCR net hod enpl oyed 18S rRNA as an_ interna

conPpeEMEpEf BpBREaNgeAdY egitd YanargZedheheoghdlgarpylateral

thewgﬁgtaHgtbggtiTgeo&%gths are shown in Fig. 3 to
Fig. 5. As can be seen"from Fi 3. to Fi 5, the 20

: 9. 3 9. .
expEsa8Pof 8f TREDAIrmatignapd pEfacasy bt systemic

i ndygathngtrhbeoneak ah thecappuBayopxRiressed in early
st ages winin 24 hours ﬁrter acoust i c traumfll. Al 0, ,
e|g§§pL/6J mice

usi ng t h&"t fsBaBn&E Siifadar SoaframPicodst M@
;hewéy@pbgbﬁéﬁdeae@bi?nsoaerefianugabi&b@bogbﬁ@blwf 124 dB

5 staiped.. The animal s .use r D rats, earing
osEoRobtD MAUTEr cAlBECAE L EAYETRIBPECE PindTene

ani imt saperetodeadpatatiedssirethonr sfaMréw6-tthatn@i se/body and
| oad.  After_.extr [ the.tenporal b

bt atafyatr? BRI sy ORI RR s BRRsrathsde 1 or
si xatioinsstaatidenpdetaki 28t ietly, 30he 0eBpeokli bEDEAWAaS
sl UkEanctRqohal B:328808) €inHaLCRMRS uek@Pllllyacted to
frozen in Iiquid nitrogen ana slicea at a t Lcﬁness ,

of dipArasi Arthéscpyasnat WpENBOBETreLeilvafiedoingpt &he first
a |¥QEEthbﬁeqa§€§?'9ﬂd the seebh@Nr¥WRation ébasal and each
i mrunohj stol ogically stained. The stain_used the ,
VecPhstBER WBE KPL1eghgdt AEOBABCSBI GhRoASHAs 2fifedho right,
devghapcémbohedAs UBe&ngt 8he wWesteoh, badost Akhod, the

“performed : 38 _without Lng_t i ti bod
hac- SRORCBIOTTRE CPEENI P0 AP ERbAN nbEry, 6% o F g

7. PBosphobglseed STADB), FEgk éntloAktgwad, demetrhéned. The

cochl t.six, hours atter jacousti.c._| pad e .
epr%gg%gnlngPEWQ agsﬁégfeg'inH?hggg ggsgﬁ%ﬁtfrom Fig. 8,
menbhaneidhaést b§ phdephthylesedl 8EATRat phasphorylated Erk

and phosphorylated Akt that were strongly noted in the
control group were suppressed in the MR16-1-
administration group. This result confirmed that the
systemically administered MR16-1 exhibits efficacy in the
cochlea.

This result and the result in Example 2 suggest that
the effect by MR16~-1 of suppressing IL-6 signals
expressed in the cochlea soon after acoustic trauma
contributes to the action mechanism of suppressing the
hearing ability reduction by the intraperitoneal
administration of MR16-1 shown in Example 1.

Reference example 1. Preparation of human soluble IL-6

receptor

Soluble IL-6 receptor was prepared by the PCR method
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wal | and Corti's organ. Exanmple 3. Confirmation of
efficacy of systemc admnistration of an IL-6

antagonist In a manner sinmlar to Exanple 1, nale

C57BL/6J mice 10 were subjecteggto a load of a very

| oud sound of 124 dB for two hours, immediately

followed by the intraperitoneal adm nistration of

VR16s inait a 20 hgsbodyPBAE2Rr 3861 gonseining/ BOHR. thiaghtencodes

houf g_ éfi ée%@Sr BHGEQhéHrQEEBEdQQth% ﬁﬂb'ﬁ%@%odtQﬁ

t enpor al was 15 extracted an lateral inner
eartamesekexetaeled t¥amgpskéct Kcorti asd - or §adenali di 988)

werg, i videdgh i o t beaEkat peEPLAL AR (;8REY) BRYNGith a
second rotation (basal), and each of them was

col Fegteictom BbEKnehePheft tanaPtRénr £HRt CONEn@f IL-6

conpipgdeoklsi i tRewYESLRER @hQErHEHhQﬂtotﬁﬁlgo manufactured
expressi on of total STAT3, Erk and Akt nd

phoRPHORSTEEeR) STAYSINgr & ﬁﬁathﬁFlﬁana@PEF&Wﬁédde?ﬁ@ned to

reSﬂ%%rbéué@O%ﬂst?pr@doﬁ 1A@ocaneb$gggeeffmgﬂEFm@ceptor, a
e signals 0O
hEher SPRL Bas £ Rt PaTRCROLBRGr P et GhNAP T ALr GugPgeptor by

st r@}ﬁl@l ycnomeﬂhba tibéng2bheonhr ol tgooMptugeResis System

- ool E P REAF I Fed PHat Ehan Byat ol EaPryCadnr R Sraraged in
NRiﬁhé Euhr@dustebﬁloﬁcy snopheodonchbe?heThmsngeaahﬁ at
M L

expr@ssguorn the cochl ea soon after acoustic trauma

contr i DUt S0t 80 Neo agkboBs FPERaNEShObESUBRLEIS! 19—

the hearing a ty reduction by_the |ntraper|tonea
adnf aFePFari 6f QHONF&élirshémﬁaﬁnlEgaﬁﬁﬁetQ agplasmid pSV

REf@ﬁ@ﬂ@?a@%@ﬂ@Heb§ pREeRaEak) oaooébhaﬂﬁnasghaah@d pSVL344.
tor So -G rece tor mgs prepa

he ReRCHEA ot So85) s Fhgbal BPaBHPH bRGEOREDIELCavEd with
contandi NYT<ENA [hatsennsdesedl te GpL&QﬁmﬁopECEHaEmed
2CoRtSL 1ot o' DR TERAL, P YOTRERD By gy ety
PIagD¢ﬂdeSFQR.Qﬁﬁtmasndbgesxpdeabeﬁ an the CHO cells.

Ten pg of plasmid pECEdhfr344 was transfected to a
dhfr-CHO cell line DXB-11 (Urlaub G. et al., Proc. Natl.
Acad. Sci. USA (1980) 77, 4216-4220) by the calcium
phosphate precipitation method (Chen C. et al., Mol.
Cell. Biol. (1987) 7, 2745-2751). The transfected CHO
cells were cultured for 3 weeks in a nucleoside-free a
MEM selection medium containing 1 mM glutamine, 10%
dialyzed FCS, 100 U/ml penicillin, and 100 pg/ml
streptomycin.

The selected CHO cells were screened by the limiting
dilution method to obtain a single CHO cell clone. The
CHO cell clone was amplified in 20 nM - 200 nM
methotrexate (MTX) to obtain a CHO cell line 5E27 that
produces human soluble IL-6 receptor. The CHO cell line

5E27 was cultured in an Iscov-modified Dulbecco's medium
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5 restriction enzyne Sph | to obtain the cDNA of IL-6

receptor, which was then inserted into npl8

(manufactured by Amersham). Using a synthetic

ol i goprimer designed to intraoduyge a stop codon into

the cDNA of IL-6 receptor, a nutation was introduced

into the cDNA of IL-6 receptor by 10 the PCR net hod

usi rgMoivg imnuﬂaqtu\nﬁchganeﬁjksc@ysicmnaj(nﬁmmf%tm%d The
m e e [ t.he .

Tt FO R o e AT S PSR ey ol popoentration

posictfi e l3dd e M@mm encddiengwsldiude esuppeBnatant was

o SR eRmated WEESAS, PR SR L iAo S U Csotup1e
pl asii-& memﬁ%@m@lmwmmmunan Dipeimant .

Pl asied RSAIU - Hie LDV Al 50 ubhe d-fd LORBLEK 116
pLaMdhfr 20 containing the cDI\lAbof dhf r tod
"n the cirody of T St Sk RS

t r adgfeodd et . ,dh(flr%@*Ol&el 141)i m@SD)iiBHMJ(Mrdl anm BALB/c

421@32%26)%%%%‘%(3 '"JI ci um‘}'ggi SEQJO ;it%e( ?a%cl‘l p‘lzat hi gnd this

net Wee @f@lp@ﬁlt@d @tveany W e unt@éJ |antB|ﬂL q B8Abody could be
274ée%é%1r)ed The dHAnSRet.ed %né%élslweerél&w%ed from

for 3 weeks in a nucleoside-free a MEM sel ection
medil@fedodtyaIPH MPIESAng tedie idiem dossedt alifed Mo loma cell

100 14Whed peni @éﬂﬂg%pdﬂyéﬁHyléﬂéﬂegEdﬂrﬁHﬂG”U“Hjbrldomas
The sel ec:?gﬁ?CI—D cells were scr en(?@r%/(gt3 elimtin

i | UEFEn SROEREEa ¢ SN 8 T At Qi &

The (seil@ctaie ®leammdsas ramelilfiled I]]fmrﬁﬁld]Mg-y 200 MMFreeman
met hot rex ate

to obtal Ilne 5 27
T hat s BRL G bl BrahR i el Tt o ey sy HAT
ceI tneldllmlm, BB tles holdrtigiosd ithadn plrsmbmemdirfuledmman IL-6

%O%‘@'%}EUE tﬁﬁ)qls(hl MOM - manuf act ured by G bco)

cont a| Al N cult'ure supernatant was
col | ect edhend vioyd demac dfatabiresducss ggitipihaiman glL-6 antibody

I eCGREOL U ddte L Wd W SRS PALRNL RS s L8 Mdiedys.
by ELI SA. The result confirnmed that "sol ubl'e
Thus, a 96-well microtiter plate made of flexible

polyvinyl (manufactured by Dynatech Laboratories, Inc.,
Alexandria, VA) was coated with 100 pl of goat anti-mouse
Ig (10 pl/ml, manufactured by Cooper Biomedical, Inc.,

Malvern, PA) overnight at 4 °C in 0.1 M carbonate-hydrogen
carbonate buffer, pH 9.6. Subsequently, the plate was

treated with 100 pl of PBS containing 1% bovine serum

albumin (BSA) at room temperature for 2 hours.

After washing it in PBS, 100 pl of the hybridoma
culture supernatant was added to each well, and then was
incubated overnight at 4 °C. The plate was washed, '?°I-
labeled recombinant IL-6 was added to each well to a
concentration of 2000 cpm/0.5 ng/well, and then
radioactivity of each well after washing was determined

by a gamma counter (Beckman Gamma 9000, Beckman
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5 1L-6 receptor is present in the culture
supernatant. Reference exanple 2. Preparation of
anti-human 1L-6 antibody Ten g of the reconbi nant
IL-6 (Hirano et al., |Imunol._Lgtt., (1988) 17, 41)
was i mmuni zed to BALB/c 10 mce together wth
Freund's conpl ete adjuvant, and this was repeated
eveldy stgeknenits,| Rntliedtors &Hh)i bodyf colb chyeridoma clones, 32
det d s tra
%%tr% ggéﬁ@l%i%nrgglhé MRS k?ﬁl&%%‘e% % %&9 these

from es and were t
rryeICdrmecsel Istahlrﬁe MPBILHI6 B By iR y-%xnwlbmeolgtqmd Anti-IL-

LS00 TSR S SRR I o suburos

| mmorfolIo@pl, WV H. Freeman and Co., San Franci sco,

351, 198 that yermpl,oy, nmedi um
hybri doma Tt pro uce62 O‘ae en%r?ant na12% h%q% ‘%‘3&% ?/\;a%ne
est ABGOsBSF2 2G: sThesdyy/dra dormnitrtata preaducekizing activity

gln::’] | %glwgs%sgy asac%l%ewsgr&%ﬁghs OUPJ%Bé agfk%loré%ﬁ%th%}ll%

pl aketpdeiyafl MHSA JHSF2 pad yg Mére( g acsed eto by x 10%/200
Dynat ech Laboratories, Inc Al exandria, VA was

coated Whillh POG |saafplgeo%tcoamqlmé%@5669aw@cm Were added
manyhackiied By anperedil opdidialy, 101G | RGP é’ff be 3H-

PA) overnight at 4 Ci car bonat e-

car byade imer f@lew pﬂ-ﬂ%la@d %@@ﬁ?@ntﬂqﬁtqme l\f!)zh)at‘/eaS/vaas,dded
treated t\Met Q:u]J.QQJrlerj W2BS R JH DG HY0 MM e S@r}%ﬁrs The

al bum_n ( BSA) roomtenperature for 2 hours.
Af t &€ LSs HieF§ .HlaiCr?ObB@ al&iﬁSSoffﬂtlrteemmn%rﬁdld were

Cu| E&%&t@dﬁ@fwwtad/@ﬁnaaﬁ@d1ér@e@c@k V\(G_J.a{bo angkH &gk ence

nc ted overni ght at The | at e .was
wasfied TR0 SAHRI Y e B RO, ke el P 116
eaclan\tﬁlblodtyoms axmmantrati on of 2000 cpm 0.5
ng/ wel |, andthen 5r CtIVI ach wel | after
washi ng Was SdétEd 35 aﬁﬂb i d ﬁtgj t(‘:‘\ée' ose
Gamdap@@@@ptBe@kmr e 1|rm$trrpmttns>n Vil ﬁﬁtthlymldlne of
) 1upEo BRI O I QLYy 34 - é’\erel‘}"ﬁ%slrtéyeeablléh that

bi ndi ng "assay m't hese clones, sta
lva@l1§§F2nxa§0fdyhateltgtr@titlae@ctheAr&th_ﬂ-tm i tilodly

MH1 QG rRredeed Rn3dl & hyiidems diah &S UtiR%uman 11-6

receptor antibody

Anti-IL-6 receptor antibody MT18 prepared by the
method of Hirata et al. (Hirata, Y. et al. J. Immunol.,
{(1989) 143, 2900-2906) was bound to CNBr-activated
Sepharose 4B (manufactured by Pharmacia Fine Chemicals,
Piscataway, NJ) according to the attached regimen, and
IL-6 receptor (Yamasaki, K. et al., Science (1988) 241,
825-828) was purified. A human myeioma cell line U266
was solubilized with 1 mM p—para;aminophenyl methane
sulfonyl fluoride hydrochloride (manufactured by Wako
Chemicals) (digitonin buffer) containing 1% digitonin
(manufactured by Wako Chemicals), 10 mM triethanolamine
(pH 7.8) and 0.15 M NaCl, and mixed with MT18 antibody

bound to Sepharose 4B beads. Then, the beads were washed
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5 of 1g@ K Then, the IL-6-dependent nouse hybri doma
cl one WMH60. BSF2 was used to exam ne a neutrali zing
activity wth respect to the gromh of the hybridona
by MHL66 antibody. MH60. BSF2_cgbls were di spensed to
1 x 109/200 10 I/well, and sanples containing MHL66
anti body were added thereto, cultured for 48 hours,
o 5 iGH /twiehes ovfrlemtlnqny@i@ihenwelwéﬁgraﬁa NEepaae, the

apd tpgi
ﬁ%lnuegfi%mg§urtﬁ§$ %thufégggfgk & Bg ggég gogced
onkﬂ%ﬂ@@%aﬁiQmer paper and were 15 treated by the

aUtonHt'ﬁAﬂﬁyaeﬁigé h&PD0: MAgH: S64CREE8r EPmesTRK¥Ry ten days
Japan) . the control, rabbit anti-IL-6 antibody

wasMﬁédthﬁ\sa]aOY%smlft1MB6p‘aﬁiffb@@yILﬁﬁl E?Féﬂtoi‘-’n ogptained

SOSERRSTORCAS, VBN R L UL 3, flagm o prepares

Thisss Iy eal edandiard M166d ant Thedyyheudenbi zeé‘.t_tJMe
aCtéﬁ%éﬁhé%?%£6§roﬁe{ﬁée§98w€52%8£§k%vepPSE§r@Eboﬁegﬁed for

recepto anti receptor
anta&m@cmetpr@babe@dbggthe 1256rreeﬁe§t@ff piccgrgdiag to the

Hi t Y. .et I 4
20 D08 CeasT B G T hOENGr S okt e Sk dlgrgglebeled
(nanuﬂad?ﬂrmétbyoﬁhaenaelé FiCrie @m@nmeahssolublllzed with
Pl SoRd 4 ewi?gggr?@g' B9eb0- ! DerAL! 86haALT 29LMPh266 cells

recep masa Cl ence
( 1988)e 2Mixeqd v 8P5- 328) 09\6191 puei pnedof AMRLRaANim;BPEyabound

CeLéo'ééﬁhé@@@e @@Sbégégb'éhaeghéhtne%en“%shed six times
par a- am nop h%ﬁ%nEt ane sul fonyl fluoride

p-
hydrfﬂo@hl@?@dfél% tachuf &8r by vxékalet@%%l@ﬁ-sbabeled IL-6
(digdtopt &r bubses) uesat @i bhng. 150 6l gb£0Bh8 digitonin buffer

(manuf actured hy Wako c .
tr|EQ%a%o n?ﬂa was (BEH C?rg;lﬁﬁa 6“1@-%?%n@%,°£naM Tris (pH
m xedaw th Mri8 anti body bound to Sepharose 4B

beads e e ds re. ed. s ' '

W th thegdﬁa Tg u?f%?bﬁﬁﬁgﬁgngetﬁﬁg §%é?%bgﬁﬁ9t was
purmited with @e@@mlomftbrbeeMBeG_SepharnﬁﬁnKmanhéﬁCtured by
BALEY, &L 682 YT en koYM 26M: f9UT sLLABS oY ELY st $AcHBYRed with

0.005 ml *S-labeled IL-6 receptor solution prepared as
described above. The immunoprecipitate was analyzed by
SDS-PAGE to investigate the hybridoma culture supernatant
that reacts with IL-6 receptor. As a result, a reaction-
positive hybridoma clone PM-1 (FERM BP-2998) was
established. The antibody produced from the hybridoma

PM-1 has a subtype of IgGlk.

The inhibitory activity by the antibody produced by
the hybridoma PM-1 on the binding of IL-6 to human IL-6
receptor was studied using the human myeloma cell line
U266. A human recombinant IL-6 was prepared from E. coli
(Hirano et al., Immunol. Lett., (1988) 17, 41-45), and
was labeled with '?°I using the Bolton-Hunter reagent (New
England Nuclear, Boston, MA) (Taga, T. et al., J. Exp.
Med. (1987) 166, 967-981).
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5 wth the above partially purified IL-6 receptor

.obtained from3 x 109 U266 cells, and then a

hybri doma was prepared using a standard method. The
hybri doma cul ture supernatant _fr, n1the

growt h-positive well was tested its activity of
binding to IL-6 receptor accordlng to the 10 nethod
descri bed kehoWw. ub6& d@YlQZﬁ@r@ethStWEéﬁ labal edeWctlture

35S- net hi oni ne re sol u i.zed wt

t heSHBEYBA4PGT £ b OB ) PB SR I Tom e with
cel hg owerepm ¥ed1th .8.0.c04 17l v f I8  seventy ul
anti body bound to Sepharose 4B beads, and then were

washédtbex sampgs ¥8swilalyetrleel @mgB@@nmd BFSF ém a 400 pl

0. 28 b S5aENBog FOF PSR enE, by “Peles i (Rt ik, ehe

neutedlpaet ivity. @zsthue ckllMwasi sletgiiminie).. 0. 05 ni

of the h [ ul Ly p t

with O. 0¥HE q%ggrg 5%# %légp%gggsg%ihanufgg% rgﬁﬁghKEd by
Phathachaprlpipm@r Piadhilng 1bS&ph&hes & imgs nan @bl to IL-6
MAtpecQEQg§ m 35S-labeled IL-6 receptor solution

prepare described above. The i munoprecipitate
wasRahgrepeg Byamphe BAGE Preppaeddong sfe mayse anti-TL-6

hybgbggggogubhgﬁgog&pernatant 25 that reacts with

I L- eceptor. sult, a reaction- positive

hybri don& BRBRE1PRPE epﬁmmoéw S38 - ek 298 iMste 116
Thgraebpl@@@?/ wﬁ[soﬁli_%%érfeﬁomgbbedhh@f itdonhe MMthdBslescribed
subtyp g e_n itor [ t

antﬁg gﬁlﬁpodg%eal JI QPWEHHQbr3§§#§ éﬁ%xoﬂnﬁﬁ@73‘

bi ndi ng @hel CHO belhsw&hathﬁodmeeemb@sewm@Lubhﬁ ad.-6

usi I el. e

recgﬁﬁgﬁ ? G%an%%lQﬁ?g%a%éd EO%ME&6%Hx%J%%ET1q$ld

et abntanmgollooL§€§ (Fr9>818)th137CU4];U45>) Sumstnaggnt, mouse

labgbgng%t&Ll%5%e%%b@%rtQ%ngh&Q?iﬁﬁph%ﬁnbﬁ%gﬁQ&Tinlty
(New 35 Engl and Nucl ear, Boston

a,” T.
al . cojumpyan whigh epgarmovses, 1667 gs?f)ep%a?af Sptibgsly RS12
U26Qs@%|b%lﬁ%ree%ubﬂure@u irbh) hhe eelhurraxed to Affigel 10
super nat ant of 70@6% %é)gaybrbgona PM1 together with

14, 866 JpAPyLagiyre OFEY6 -f or one hour. Seventy
| of thensamhgenas1hdyer ed-en r3eQpk oFCS sion 13 )4@Gds

obtained was mixed with Freund's complete adjuvant, which

was then injected to the abdomen of Wistar rats. From
two weeks after the administration, the animals were

boosted with Freund's incomplete adjuvant. On day 45,
rat spleen cells were harvested, and about 2 x 10% cells

thereof were fused with 1 x 10’ mouse myeloma cells P3U1l
using a 50% PEG1500 (manufactured by Boehringer Mannheim)
according to the conventional method, and then were
screened by the HAT culture medium.

After the hybridoma culture supernatant was added to
the plate coated with rabbit anti-rat IgG antibody
(manufactured by Cappel), mouse soluble IL-6 receptor
reacted. Subsequently, using rabbit anti-mouse IL-6

receptor antibody and alkaline phosphatase-labeled sheep
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5 m crofuge polyethyl ene tube. After centrifugation,
the radioactivity of the cell was determ ned. The
result reveal ed that the anti body produced by the
hybri doma PM 1 inhibits the binghng of IL-6 to IL-6
receptor. 10 Reference exanple 4. Preparation of
nmouse anti-1L-6 receptor antibody A nonoclona
antarbwyr@bw’etéaGagaylngtdwﬁageprgdecm@cép{cetboné(sdlrected
%Pcf‘éﬁﬂjs@%@tﬁéjé NgoiQpibernes hgécégﬁstl ta@ste b@r@@'n%@ by
. I'mmunol . (1991) 147
ce|EIsI$1hat Bylpidenanesenes| it ehich anéé@eﬁl@fr pn@fi@ctlon

culy 4 edoh Pt | MM CehbBELebh8di Ewicentai BbREih0% single
FCS. Fromthe culture supernatant nDuse sol ubl e

| L-Tey ekdptdr h@Re pur THE eBL oRF ng= andapLFRREGY édl | A 61
| n whi Cth@@tmetﬁ@t@EliLn@ é@’@ﬁaig? @fl¥ th@gﬁtnE@%\f%;j Oproduced
supr a een | 0 |
10 Foihs darior 018 B by SPO! ol S RChEAReOEoRERE TL-6 was
I L- &drﬁ—‘ﬁ@@cﬂ asy (BB-t@)yriilise thcﬁjn‘lﬁika/taﬁorm weThav MH60 . BSF2

Freu |l e juvant. which cted

o AhELSolSRERTUT Wsiar Phs. T Fr B 5ot ng heBRf 18 o51-
af t®s6}t he Ednan@@twalloplatae M6 deBSF2ecellbovstredprepared
w th Freund' s Iete a On .day 45, rat

Spiden b1 wed S edridie lina Ao Blate e @dded 10
t hes@eofil Wes€sd usede Wahd MRX6107anpisedyyekorBleebhsibody at

P3Ul using a 50% PEGL500 (manufactured by Boehringer .
Markhe? ny B0 QR BE ngtleen t Kere ofvERET BfaRtnét ogand 5% CO;

andfcglhe 4VYﬁ5th§s,SC£r?§n erl?ylt h@l}’%lf%rfu’}?—ﬂ%a{ ne was

Af ter doma culture supernatant was
t heacrlﬂi%ttle c@ﬁﬁt@d i kpurabbile ahtm:ona@rag@oanpifbdzljythymldlne

(mepud aptds By GRPPS! }esapysemﬁptsupl §n{:_lt:b§d£/e§98b9éssed

35 reacted. Subsequently, u3|ng abbit anti -
| L-he r ReprReraiht 9oty it Tl iffe b the MH60.BSF2 cells.

phOSphat'ﬂ&&s | abel wgls shefpnst fdte@nthat abhet ah8§Sody produced

hyhr donas rod cin st . ou
oo i1 g I TRt drRhkr & LBl 8" 557 EDRaRThe I3 2R
Hy s 1 ekriveg cb HNES- € otowhi€6 aetépody. producti on  was
confirmed were subscreened twice to obtain a single
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5 hybridoma cl one. The cl one was desi gnated as
MR16-1. The neutralizing activity of the anti body
produced by the hybridonma on signal transduction of
mouse |L-6 was examined by 3H tjyni di ne

i ncorporation using MH60. BSF2 cells (Matsuda, T. et
al., J. Imunol. (1988) 18, 951 10 956). To a 96-wel |
pl ate, MH60.BSF2 cells were prégaiMd at 1 x 109

cel 1's/20Q |/ we| lp, b,
mouse | L- 6 and NR16 ant?%égﬁjor %g%%ggﬁ%}godygéﬁ¥ for inner

12. 3ar fOGPLAHHA canréhla/mge @ulﬁlzn@oaratamahdm%m active
C2 i nff@e A4 ours, and then 1 C/well of 3Hthym dine

was 1 added. After 4 hours, the incorporation of

3H thymi di-ne Thes thersat i asngd fols mEeveyrabve agent

ant pbedy SWRPRS 8% int e HGROTALI PN 0 disord
3Ht hymi di % the MHG0. BSF2 cells. Thus, iT was o coro 3re

dewﬁﬁgﬁpéﬁéﬁqﬂ%% head 14% il produced by t he

hybri domg .MR1Ghk (tﬁlé%lxp%%t&@%)ndﬂwﬂ gixte%érﬁen?& a ent
bi ndi n - CLAI M5 %

t.or.
C heRSRUFLE Tt G1L e e MHVE i & GrenspineaFal hearing
dis@bderisc@mmﬂdmumyummﬂlhdiﬁﬂﬂgnywysﬁcaHSéu1E&ﬂMéﬁaere s
i ngredient. % 2. _Th%.the apeuti ¢ an%@gi&g{eventlve
agent SCa&&sr FHNG 10 &9? e FEin Shier Edpal inner
d|seadedssam@er$en$mmmnemmahdmanwam;Idrﬁnrdbr§quemporal
{ neEaRgutel & NGO PLALEALI e AgeN e’ ding to

SEensori neural hear 10 | oss
i s sensodi-neufale ﬁ@@ﬁBQQUWGSSa@ddsedpmﬁwwﬂﬂxy&aagent

disg@%%rd@hggtanQ%Q%.Qn%ﬁ%r%ﬁﬁ %bﬁ%f%%%% 241, iral hearing

i nner ear disorders urul ent inner ear di sor
t enpBEEl 15bSHERNaCRRLESHE - as6Rdtliec deerine ISt nanse
Thegthenapgauti ¢ and/ or preventive agent 15 accordi ng

to claim.2 mheheln sai d sensorineural hearing |oss
i s sudden-deafREsShegaReErE 1GeaPAESS Breysiddve agent

deatnesgdihg thecllhg@mapewheg¢eandsaidpievent ieke age¥rders are
accor di wherein said i nner ear disorders

areVGE%QEEQFFbSFSPI§e§8rders

The therapeutic and/or preventive agent
according to claim 5 wherein said vestibular disorders
are vestibular disorders caused by Meniere's disease,
vestibular neuronitis or drug-induced inner ear
disorders.

7. The therapeutic and/or preventive agent
according to any one of claims 1 to 6 wherein said IL-6
antagonist is an antibody against IL-6 receptor.

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

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

10. The therapeutic and/or preventive agent

according to claim 8 wherein said antibody against IL-6
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6. The therapeutic and/or preventive agent according
to claim5 wherein said vestibular disorders are

vesti bul ar di sorders caused by Meniere's di sease,

vesti bul ar neuronitis or drug-i nguced i nner ear 25

di sorders. 7. The therapeutic and/or preventive agent
according to any one of clains 1 to 6 wherein said

| L- 6ecgrtagonisst menaelansilhea: idpamnsgaing: mouse IL-6
recepb@pbro8. The therapeutic and/or preventive agent

30 according to claim7 wherein said anti body agai nst
IL-6 reédeépt ofhies tRekeREitdifaa Nt e VRyH Heq agerst

recgpteirding: tHhanbhn@Peut i AR o gy eMEnid e BYedHid
according to claim8 wherein said anti body %%glnst

dngnfrantibody.
I'L-6 35 neceptrple. th@rap@tiikenapRedd Ganiffive agent
preventive agent _according tq claim8 wherein said

ant P66y Jag4i hst CHels 2 rGereddefrgd MOP MR Gt tbody

ant badyisagaunsh MOH%e delce®toreaeptrdr-1 bht iy .

therapeuﬁgc a%%/orhpreventLve a 3nt accordi.ng to an

one of clai s 17 &PES ARFELS T 2851 § 15 P LS agen
agabpsbrbling tecepkdm 19 aheeedmbisrdnt raniddiahal sk ibody

The_t herapeutic and/ or preventive accordi to

L erREhERe Hbh gD RLREEN Y2 BAAN ARy

human | L18.r eGépt aheirspeMti caphiddody prEdrenfthiere agent

t he ke _and/ reyventd nt i N0 .

1 ar SEEBtiRnED Sy eRkols ¥E0RTT bo o M Saia
mousatibogdyr agepnsit iIS.—WRYECEPAN Bedy chyimeTHe antibody, a

t hepaRant bea2BEAIL RSV 83t Y BuRGEN an tARRRI 4 i AML.- 6
one of clains 7 to 13 wherein said antibody "agai nst

| L- 5SFEREREer is a chineric antibody, a 15 humani zed
anti body]50r anburhe rapluRady aadiiohs b rebved t iNRC &Rt

L0, SR BRI B YL UL SIS e sgpoy
agabgatinkk- 6 LFécepliceptiox dshamanmaed zd PVt idmdhody.

16. The use of an IL-6 antagonist for the
manufacture of a preventive and/or therapeutic agent for
inner ear disorders.

17. The use according to claim 16 wherein said
inner ear disorders are sensorineural hearing loss.

18. The use according to claim 17 wherein said
sensorineural hearing loss is sensorineural hearing loss
caused by Meniere's disease, drug-induced inner ear
disorders, viral inner ear disorders, purulent inner ear
disorders, temporal bone fracture or aéoustic nerve
tumor.

19. The use according to claim 17 wherein said
sensorineural hearing loss is sudden deafness, senile
deafness or noise deafness.

20. The use according to claim 16 wherein said
inner ear disorders are vestibular disorders.

21. The use according to claim 20 wherein said

vestibular disorders are vestibular disorders caused by
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20 16. The use of an IL-6 antagonist for the

manuf acture of a preventive and/or therapeutic agent

for inner ear disorders. 17. The use according to

claim 16 wherein said inner earggdisorders are

sensorineural hearing loss. 25 18. The use according

to claim 17 wherein said sensorineural hearing | oss

i s Mendemerdsuddlseasani g stass ] aga usanr Wi ehi @F edsug-induced

disgg&gr gr&ggi q&%%qg.nner ear disorders, vira

inner ear disorders, purulent inner ear disorders,
t enpor al 2Zene Theadtser @crorsdRGs i amyf vengrt upbrims 16 to 21

19. ,1R&eY3e AGePEI-NY A MMl 4 el el 33 d&y against I1-6
sensorineural hearing loss is sudden deaf ness,” senile

deafBEEPTLOX -noi se deaf ness. 20. The use according to

clai m 16 ynher ainfe $@jed a 32 AdiNRY 1RATC H SPTHENh&F&in said
vesti bul ar_ di sorders._ 21. The 'use according to claim
20 AREASOAYs A9 1nFdstilpf deFRIGders artPNRS Ot fntibody

di sag@enstcaused feptbt. Meni ere’ s di sease,

vestibul ar neuronitis or dryg-induced , innper ear |, ,

di sor der €4 -22.Thﬁ1éls&‘sé‘ca?é’<,r&-lgﬁ%gtq cFe]aﬁf;)“ céhs Hrerg i ngaid

16 Batdbodhereiihssaid,d & ptagonista irsorddc Pdvid boghyt ibody
agai nst, 5@53# 5 rggﬁggor. 23. The use according to

cl aP#P22 &y TESSdy agai nst 1L-6 receptor

i s a nona@dl.ondheantsebedyoragjaiondto |d:-HLinm e pilosre R4, said
The _use.acgcor.di_n o -Gl ai i N Saj .

ant PBoAT S AT 6 T B dSear i & haiipgonal antibody
ant elgedy:stagaiusst Thufarrelderd omecept or. 25. The use

according ¢l 0 Ghl Pe2s RIS afiNtd ROy AN 22 to 25

I L-6 receptor is a nonoclonal antlbo(% agal nst nouse
| L- hegedpt s1aid) mnidborlye agd ndde drldi g @ SCRITBE o af

cl A% odd ihR@n4d anti®yRiy1 said antibody against IL-6
receptor is a__reconbi nant gnti body. 27.2£pe use |,

accor di n§7t-o dPS MSS4 ARGOESIN K 4y claim wherein said

monoclonal antibody against human IL-6 receptor is PM-1
antibody.

28. The use according to claim 25 wherein said
monoclonal antibody against mouse IL-6 receptor is MR16-1
antibody.

29, The use according to any one of claims 22 to 28
wherein said antibody against IL-6 receptor is a chimeric
antibody, a humanized antibody, or a human antibody
against IL-6 receptor.

30. The use according to claim 29 wherein said
humanized antibody against IL-6 receptor is a humanized
PM-1 antibody.

31. A therapeutic and/or preventive method for
inner ear disorders of a subject which comprises
administering an IL-6 antagonist to the subject.

32. The therapeutic and/or preventive method
according to claim 31 wherein said inner ear disorders
are sensorineural hearing loss.

33. The therapeutic and/or preventive method
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nonocl onal anti body agai nst human IL-6 receptor is

PM1 20 antibody. 28. The use according to claim?25
wherein said nonoclonal antibody agai nst nouse |L-6
receptor is MR16-1 antibody. 294 The use according

to any one of clainms 22 to 28 25 wherein said

anti body against |IL-6 receptor is a chineric

ant Bbodydiaghtivaciladth 33t Wbed\eirorsal chugmrsamnindodyl hearing

agaV\EEE b @ek%%‘%%%ra%oheg%rﬁgtc?s%c%ﬁjs@jt%%&&f’ére s

erein sai humani zed anti agal nst -
recépsersies drihgminicdreed 30w Faahtdmgdelﬁ wiral inner

theéageaage a%qfsor pREFEMEeRt YeiHEt hed fffsoldiel, 8&mporal
di sorders o a subject which conprises adn1n|ster|ng

an bpne ARE&§UHEsOLt 8 CONS td@hjNEdVe FAMOThe

t her apeutiyc a@ﬂéoﬁhﬁ&%ﬁ%%%fﬁadﬁﬂﬂB¥j5¥%¢Eﬁ%¥#€'Mbﬂﬂbd
claim 31 wherein said inner ear disorders are

sen36EPKEHPEl tRe&lPAg Pds¥heFpinmigiharqpanjneural hearing

andjgsspheventided RbFA¢ss, 4G erBUeOdidthdd: dRinB e
wherein sai d sensori neur al hearlng loss is

senS6RfARESPal hearing | oss caused by Meniere's
di sease, 3dr.ugThediteedapener ccaindlicodensentivalmethod

i nner e r. di rders rul.ent .i nner, ear dlsorder
| enSErarcEngong Fiaamid reeim i famyies Far Sispraers
Theakbenapedbuaa&ndﬁebrﬂbewent|ve nethod accordlng

to clai 2 rein said nsor.i ear.i.n | oss
is suddngédeggﬁgsg%era eU%§ Jeds r Vé% mettod
deaknessdibg 35. th@mtBérapeuﬁunzaaﬂdnvqﬂﬁ&huﬁanmﬁisorders

"et QQg vA&aLdhAg tﬁs%'r@'emgl L %rae'aysgfér%%w%r &AM case,

di sorders are vestibul ar ers .
t hevapéibld agnaesr opiéien ity s HEW U GRS drdieiy qar
cl aggs32qukerein said vestlbular di sorders 15 are

vesti bul ar. di sorders caused by Meniere's di sease,
vest i bul & - nedPEnithes 36 UGy AN e PH WAL 1% method

di sgedersing to any one of claims 31 to 36 wherein said IL-6
antagonist is an antibody against IL-6 receptor.

38. The therapeutic and/or preventive method
according to claim 37 wherein said antibody against IL-6
receptor is a monoclonal antibody against IL-6 receptor.

39. The therapeutic and/or preventive method
according to claim 38 wherein said antibody against IL-6
receptor is a monoclonal antibody against human IL-6
receptor.

40. The therapeutic and/or preventive method
according to claim 38 wherein said antibody against IL-6
receptor is a monoclonal antibody against mouse IL-6
receptor.

41. The therapeutic and/or preventive method
according to any one of claims 37 to 40 wherein said
antibody against IL-6 receptor is a recombinant antibody.

42. The therapeutic and/or preventive method
according to claim 39 wherein said monoclonal antibody

against human IL-6 receptor is PM-1 antibody.
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37. The therapeutic and/or preventive nethod

according to any one of clains 31 to 36 wherein said

IL-6 20 antagonist is an antibody against IL-6

receptor. 38. The therapeutic-and/or preventive

met hod according to claim37 wherein said anti body
against IL-6 receptor is a nonoclonal antibody

agai nst 43- 6 The cphorapeabic Tardy p&r RpeUENE 1¥RdMELhod

pr 0 a Y ' W@kl Antibod
sa%§%ﬁﬁ?%§é3¥§1§3%§T %f?%gé?gégpfg?algbggﬁonoclonal Y
antaodis agerwse hemanr¢EeBtoreédptBL 6-40anfapody -
therapeutj c apgld Otfhé’f%y&ﬁ‘ﬁic\z‘eaH&VBderéQ'@ﬁ'tQkf@gmehod
cIa|n138 wherein said antibody, against IL-6

r e CEPROFIIRY gt ProRidt | 9@l CAnEL BOBY 5&aFﬁs€3nﬁU§éeFE gaid
re%ﬁpémodﬁlagérﬂest hﬂaeeﬁétépﬁlﬂg/ﬁ)é ar ememetc\ie, antibody, a
met hod accor any one cl ai s

Ahd G G <R toty SBer rRTRL. anFaBR oRTRInSE TL-6
I € CRSH g . antlbody 35 42. The therapeutlc and/ or
preventi hod,, accor dj to aim 39 wherein i d
nonocl o %? an h%oBQGr%@%Phég ﬁﬁﬁzﬁr|grgvsggégﬁope%§od
Mwébéw&dbm@yto c89im484 Wherther apédt homandzed antibody
preveniiyv rd g_t 0 r .S a|
oS BT St body o Eohi het e nattatiEog FHCepaar LR
MR16-1 anti body. 44. The therapeutic and/or

preventive nethod 5 according to any one of clainms 37

to 43 wherein said antibody against IL-6 receptor is

a chineric antibody, a humani zed anti body, or a

human anti body against IL-6 receptor. 45. The

t herapeutic and/or preventive nethod 10 according to

cl ai m 44 wherein said humani zed anti body agai nst

IL-6 receptor is a humani zed PM 1 anti body.



