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1 DESCRI PTI ON MUSCLE REGENERATI ON PROMOTER 5
Technical Field The present invention relates
to agents for pronoting nuscle regeneration, which
conprise an IL-6 inhibitor as an active ingredient,
and uses thereof. Background Art 10Muscl e atrophy is
known to occur in paravertebral nuscles, lower-linb
sol eus nuscles, and subEGIPIMNg exposure to a
space envi ronnent which is a m crogravity
environment, a |long-termbedrest, or a plaster

cast - i mmobi | i PG EERECHAHERATHKNN PROBMQEER. of

skel etal nuscles are conpensated by regeneration, and

: 2N muscl e regeneration does not fully conpensate
Technic
e necrosis of nuscle fibers, nuscle atrophy is

t"ﬁcﬁ:l{g-hient Brvedourelatds th & iﬂ@% ptriglﬁétuig{}n f% regeneration, which
. J.0n process | owi ng etal nuscle
ompnsggﬂiggﬁn'ﬂ@ {ef Sianecss F@I ignty @ usps bareoBat el | it e

cells are tissue-specific stemcells normally
Back Oexhgt! ng as a qui escent (inactive) state in skeletal
s. They proliferate and differentiate, and fuse
Wilusclevatsaphe i kdvevistotcec i @rpek2 chsEal zﬁusfc%%%feﬁhhﬁ)rboleus muscles,
romote .satel[ite cell

the fact t hat
and sucl] BAFHERe elpury LG i S oD PR PN AR B VRaveen,

long-termdiedizsgor @ Ipms‘ief casd-nyiﬁiobﬂi?zféﬁlstaﬁe | S)a@:zégﬁb@&hé&oﬁ@bf 8dietal muscles
B2.

T TR S
the necrosiyof mostls Aibdrhenwescld aratphg s thiouBhteeblcuk.y MpRAGIShat | 111 the
ek R R g Lot (el ST RET

cells areftuﬁgq—$mnlﬁ@fstema¢qlb ms)rmellijf sx1$ﬁhgﬂaspﬂjﬂd§kberﬁ@ﬁlﬂmi) staie, in skeletal

muscles! LTﬁ#ﬁrﬁhgﬁgﬁg 'fuﬁc? &ﬁ%@%%a[ef an %)ﬁb%gsst?)@r%mote muscle

re generappan S}ﬁ)wquq the Bictdre tliat gtomctblsaﬂeﬂye sdllaretraiiment) dovah, and

dlfferent%i%h‘?hgﬁ)o%v b%@l“: the proteins is the IL-6
receptor Ich s a gang i nding protein to which

-66S Bictvking sall¢thB- callﬁbkm&&lhwfam @EBSRﬁ) oahnetfer80 BR DA -6 was

or [‘Q n DOELER nt, 5
discav é %gﬁe?ég%at 0 % rre%%%dv ne- gou n or m %ﬁw]?t%&g gﬁ’&h"ﬁ%@%
(Non—paTgHHngunégpé A bsadavasdetetievealed toneavbmattidnctineal lctofkine that infiuences

the ﬁmcﬁcﬁp@waﬁbus &R (8Bn RERIEDbc@Redt BO! Hbk ﬁﬁé l{re %%Htm Snduce

mai nly consists of the extrace

maturatiep OfiCFéYW%Yfﬁﬁ@H%@iﬁmpfﬂeﬁ@ocmem 3). The ot her s the

Im—ﬁbfa@&tﬁn?gtgbzgld@%ﬁ gct?sg%\b} g‘lk}s Zlgﬁs af g&%’te%fsudn%a W&k I e of the

proteins ﬁlth%lﬁng reqegiea™hishals edigang é’ﬁldl%émmlbmo@mdalbédlmdsl ang has a
lecula@fwelidit Bf bisout BRI (o8 '

n;; icu or rrgé? [ on I(II?‘-OG;%)IEIIIE&1tt Q)rdgct:i&lel?t?r mé%ﬁ%ﬁ Lefbg {%E)lt DPEunéem %) I

addtion ig fymed g’é’@ﬂfp B ihat BANsHRISE 2Bd isterarcassiondke 2l nembrane, the

IL-6 recegpﬂ:?@altsdﬂpfe@@ft beh sOINBIR-TRAS R GHITBH AR coRsthtt ©Pihe extraceltular

ors .are ¥ubst ances that i nhibit the

region Oﬂtﬁ%ﬁ?fﬁtb GegwuBe 19926 bi ol ogi cal activity. Until now,
Tt otheriselse mgabnst pl‘ch:eﬁx drABD ikl s IBQALSSdight of about 130

kDa and mvctﬂOd 038 ?glagé 1Emchng &ggglet%ng&usc’:tlon The biological activity of IL-6
is transmitted into the cell through formation of the IL-6/IL-6 receptor complex by IL-6 and IL-6
receptor and binding of the complex with gp130 thereafter (Non-patent Document 6).

1L-6 mbibitors are substances that inhibit the transmission of IL-6 biolo gical activity.

Until now, antibodies against IL-6 (anti-IL-6 antibodies), antibodies against IL-6 receptors
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2 (anti-1L-6 receptor antibodies), antibodies against
gpl30 (anti-gpl30 anti bodigs), IL-6 variants, partia
peptides of IL-6 or IL-6 receptors, and such have
been known. There are several reports regarding the
anti-I1L-6 receptor antibodi es (Non-patent Docunent 7;
Non- patent Docunent 8; Patent Docunent 1; Patent

(anti-TLp% ragapiat atibodies), Mﬂmdtesﬁgﬂbsugpé ] (831)21 gp%ﬁ analodies), 1L-6 Vanants,

i o 01 LR N A

Shgse émﬁvqalu reportieeganding the) ante §fi-6 nec(e@m)anmﬁodim{an-patent

| .—'Docum@rﬁt7' pl%g)baf) N ﬂ)o&hﬁéb’c@ai’%@ﬁt IEE?@I&‘%E‘SEPE I%)t?(nt%ol Gh I’is2e N4 Patent

anti-l1L-6 receptof anti
Bg@ entipogyywhish lhag befgrcdlmmed e tramsplanting into a

o £y B 45 b L By o
(Non-patentd dpepmenis?)nhichds ana opsmyi-Bntl rq@rspinmzmhwd@sJ ig known (Patent

Domnn&gggneratlon However, it is not clear whether
such as |L-6, influence nuscle

ébgqlil%gg%ﬂ%ﬁﬂ% rerosth, factor-I (Nomppaemtdacymsht @|aatl edti-myostatin
antibod {2k (0én-BatkS DWundch1 PHEFEBler NGSRLD A C}ﬁ5§ %%%Q%&%ﬂy and promote

bel P nt Docunent 1] Internati
muscle ﬁ%ﬁ%\’,ﬁ o g O FSs gfdﬁ P@Wl?alé wheghen sytobiges sudeas [Paf.dnfluence muscle

regenerddigi¥gpt. 2] French Patent Application No. FR 2694767.
at ent % g :g Patent No. 5216128. [ Patent
Eﬁ: Dg]fe 9@3 IS O thenprpsenhingprtiqDrEe dessribad below.
[Patent Bocwnent 1T Int@hatidnal PO 11@3@&5])11@1%?11%@0 7@3\/95/9%873
e .
[Patent bﬁﬂﬂﬂ%ﬁgggre’@%ggﬁtﬁ%ﬁ%ﬁ@ &Qolfﬁi@ﬁ%ﬁét Yent Document 3]
[Patent Dotument/3] BS. Patent Mo. %qm%%d (T198i3) |167 %25%(125390'
' Non- ! t aga, T. et al., J. p. .
[Patent ]E)%‘gﬁn?tfgg;o %Hg@[ [ ]Non gat ent Docunent s]
[Non-pavarimatment 1|}1H1&h0,<'ﬂ" er aS,CNﬁnfbe(l()S@&ta)ﬂr l?ﬁ% 8|2|5 8%889)
a
Non-pa R BB R ER ) BRI bl A dEaR InvbineSiop S9RERL TS ot
[Non-paggnt Doblyrhentdd fat-{ 1/9931)11 AD Exfh3Vied 469895 6f7) l\bz_rﬂp@gsgnt 12
Non-peig WEherti) MBEE e/ s i e T 146 D078
[Non-patemtrideotmerft 59 §onadA, K. 2900 2966 (19331) 2pa,tmt.gzlgoc u ment

oo GBI, Bl Ol o, S

[Non—pagzgg Baoweiers 7] Ngvicht Dags, all\lﬁybnéor@ﬁ OIDE)I) 3Q0,37414%- 421.
[Non-paal ﬂ%%%ﬁ]g pler JEl Rt (1 Bs)%l, Bor-630." -
[Non—patent Document 9] et al J. Immunol. (1989) 143, 2900-2906.

[Non-patent Document 10] Barton-Davis, E. R. ef al., Proc. Natl. Acad. Sci. USA (1998) 95,
15603-15607.

[Non-patent Document 11] Bogdanovich, S. ef al., Nature (2002) 420, 418-421.
[Non-patent Document 12] Dangott B. ef af., Int J. Sports Med. (2000) 21, 13-16.
[Non-patent Document 13] Darr KC. and Schultz E., J. Appl. Physiol. (1989) 67, 1827-1834,
[Non-patent Document 14] Garry DJ. et al., PNAS (2000) 97, 5416-5421.

[Non-patent Document 15] Garry DJ. ef al.,, Dev. Biol. (1'997) 188, 280-294.

[Non-patent Document 16] Jejurikar SS. ef al, Plast Reconstr Surg (2002) 110, 160-168.
[Non-patent Document 17] Mauro A., J. Biochem Cytol. (1961) 9, 493-498.

[Non-patent Document 18] McCormick KM and Schultz E., Dev. Dyn. (1994) 199, 52-63.



[ Non- patent Docunent 13] Dan KC. and Schultz E., J.
Appl . Physiol. (1989) 67, 1827-1834. [ Non-patent
Docunent 14] Gany DJ. et al., PNAS (2000) 97,
5416-5421. [ Non-patent Docunent 15] Garry DJ. et alL,
Dev. Biol. (1997) 188, 280-294. [ Non-patent Docunent
16] Jejurilcar SS. et al., Plast Reconstr Surg (2002)
110, 160- 168 35[ Non- patents Docunment 17] Mauro A., J.

INoBgRTAGHPe s KPR EiaY B L e RSV BY 171435

[NohaR4) D&&&lenﬁﬂ)]aﬁozdz&k[ﬂm Br flaBastchDidsrhah. (1994)M9S849-252.

N TR L e N e e
[NoBlp@teﬁﬂlbecugiae?f Dl}lmmdzf(akg@%r ctﬁ.9 J.lw.-m&aol. Fm?)) pa_uelsm 90.
Docunent | e , . .. 1 Ol . .
[Nopp6t0y Daaitictis gt Moo BT o Pk ARBRIT 5P KBS Piwsiol
(19%78e1t36a40, J. Appl. Physiol. (2001) 91, 183-190.

Nl Bhgil ZAEE Uy phsSrGh Up 0. Fhotras a0

[NohNernpRb@mienR3] Sehmtz 24¥ aﬁQ]hAbplz Plisiol 12994)Bi6o266-270.

Nofpaigpt pcument J6 Sttt PP il RS T s gk g 2

[Noh Natenpé@itenD0T S0 RIMPG |AnSE leébt(z9E) 188, 1@, 198lscl e

Ner ve. 1985 2L . n-p t 271
[Nogspaizng %,%3% é@gﬁ%f}f‘g} %8(%%%2?04@9%% n- pat ent
{Noﬁxpeneﬂenbc@&ht SPOWahIXD. At J. IRgsiol. (CeBI9ysidR 12006) 290, C981-
C98§37'446' [ Non- pat ent Docunent 291 Wang XD., Am J.

hysiol. Cell Physiol. (2006) 290, C981- (C989.
Sumrppary In one aspect there is provided a use

of _an anti - antib t ha nhi bits

bi ARG sopech ey 5 DY et écléﬂst%d 4 ﬁmbﬁloéufeﬁ?? OrSgbody har
inhiBigetht birdingofaH forlQ-riesepter hg@ediein@tdnaigent@os ploaiting muscle

of the Invention [Problens to be Solved by the
OZPRPEM | on] The present invention was achieved

in view of the above circunstances. One of the
. gbjectives in.the present invention is to provide
Dis Lac, v ting nuscle regeneration, which

[Problbmrtbsesalmdhyﬁleilmdf&nﬁbﬁ]or as an active ingredient.
.ve of the pr.esent tionis to

j.ect ve
or U AL SHELRGOLT 57 BTORSRI Py RuLcPE Speisansdetlies. One of
the Wﬁje@ﬂi’rvee Olffpthlespreielﬁe istedfomfis adnprovide esrglelﬁtg fan prdméling muscle
[ nhbbl t to su.b Séwhtlglt nuscl etat [%ﬁ%i\{ [ Means for
TCECREPVY h g ‘iJi‘ecoﬁ‘rPB‘B @Hg'j ibitor $3, a0, 3G0YE NF 1 H-ob| emrs
degabibeedbjahibeaf thé @rq@er&aﬁvmqtmm vett grosids tnudh@ld fohpromoting
ffects of t|n the I1L-6 signalin at . on.
musflgGpesERip. Ghis fomitice e gt apb el R W@ pbitor 1o
subj@d:thvlthﬁdlsbllaﬁo;ﬂiyffer enti ati on nmedi um cont ai ni ng
vari ous concentrations of MRL6-1 (an anti-nmouse |L-6
[Me?lescfl%g%ymﬁ@ﬁg%)%ﬁ%]oanti body), and proteins invol ved
i nTowslee ﬂlerpe@ﬂcﬂﬁsr @dstiired(duiradihapregeninnentony oigeizt the effects of
mhlll;@ggjt I](L) r6y sign ﬁng pathway on muscle cell growth.
First, C2C12 cells were cultured in a differentiation medium containing various
concentrations of MR16-1 (an anti-mouse IL-6 receptor monoclonal antibody), and

proteins involved in muscle regeneration (MyoD), myogenin, myogenic regulatory factor



3a proteins, and nyosin heavy chain) were detected by
i mmunohi st ochem cal anal yses. Furthernore, the
expressi on of M cadherin, phospho-p38, and MyoD,

whi ch are nuscle differentiation markers, was
confirmed by Western bl ot anal ysis. The result
reveal ed that C2Cl2 cell proliferation was suppressed
by the addition of MR16-1; kowever, the percentage

N

F uniacmome, Weawspreshian of Mcacﬂaaﬂe,q:hoEphotmt st ®yoDh@hich are muscle

| evel s of M— rin, .phospho-p38, and
iR R Aok NS o B Wl RS 6 3 hose
r es Uht sesulideealed dhat IG2AC 12 kell Ipmﬁfﬁetzayﬁrhﬁmplpke%s& l:ﬁ_l/rthe addition

[ ta role,in the dev 0
or RSFAP LR ot B L ORIRL AL RE GLEH e o,
myNestip, tiyeggmie segulatonyviantoo rgotamed amh Ineyoﬁinc Bedv(50hBln' @akreases.

s e e Ay —

celisotredtesl ahddR1@4. ubhesa desdltwivalietei rrhgil thesSialn@us swaml Blays an

imfh L Sete ip o ot Rl st Ponl mib T ER BB e 11

mgnﬁegnmﬁbew of satelllte cells in response to
unl oadi ng. However, the nunber of
proliferation- activated satellite cells in response
to rel oading was revealed to increase foll ow ng
MR16-1 treatnent. Since satellite cells play an
important role in regulating the nmass of nuscle
fiber, it was suggested that the inhibition of IL-6
m ght be a potential nethod for pronoting nuscle
regeneration. 10Specifically, the present inventors
di scovered that, adm nistration of an IL-6 inhibitor
can pronote the adhesion, proliferation, and
differentiation of satellite cells and thus nuscle
regeneration or nuscle fiber enlargenent are
stinmul ated. Thereby, the present invention was
conpl eted. More specifically, the present invention
provi des: 15[1] an agent for pronoting nuscle
regeneration, which conprises an IL-6 inhibitor as an
active ingredient; [2] the agent of [1] for pronoting
nmuscl e regeneration, wherein the IL-6 inhibitor is an
anti body that recogni zes I L-6; [3] the agent of
[1] for pronoting nuscle regeneration, wherein the
IL-6 inhibitor is an anti body 20 that recogni zes an
IL-6 receptor; [4] the agent of [2] or [3] for
pronoting nuscle regeneration, wherein the anti body
is a nonocl onal antibody; [5] the agent of [2] or
[3] for pronoting nuscle regeneration, wherein the
anti body is an anti body that recognizes human IL-6 or
a human IL-6 receptor; 25[6] the agent of [2] or [3]
for pronoting nmuscle regeneration, wherein the
anti body is a reconbi nant anti body;
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[7] the agent of [6] for pronoting nuscle _
regeneration, wherein the angibody is a chineric,
humani zed, or human anti body; _ [8] the agent of
any one of [1] to [7] for pronoting nuscle _ _
regeneration, wherein the nuscle 30 regeneration is

muscl e regeneration fromnuscle atrophy; [9] a
mj\%&j tlpq)preiﬂubmﬁlittﬂg usedolate me@eIISTBLIGD Dclh £ &amine the ﬁhanges of

: i i t he of admi nistering a
the relﬁctliti_ii%l@ ?E ﬁt%l’ih%eo‘%:éﬂ% gmt% eo%?% Eﬁ ngr’%t- P F\ﬁy} CrigRtion i e leded or unloaded
whole gnele §plepsampsoln@basubj ect | sf af gect ed WIOt h ﬂuz:ﬂeien he

. O ) )
at pg I@.fiéfsu.ltbfvﬁ{]ﬂa-f Q@atﬁ%yﬁg\bv%&;{ot%ggfip E%"B:]é an \f]ggr atyoply or decrease of

the nuggfnj@_ Q# Qa?eh]é‘éetg&&w{g&e%%n?@ﬂo wrloddifl., Méweser fhd hMenld: o6

PYOIiférmgﬁgp%%ﬁ@teﬁga@[TiigflftsE@%ﬁg{)l&%&o %? %O@% \Z;vgg rel[v!ﬁ__:ﬁ?d to increase following
MRIé’\ﬁﬁgF%qc;nft. he s tSElS Hy célls pdayram oop@tat roddin Ib@l._d&ﬁnc% thd #ass of muscle
fiber, it has BRidaeed efat {h%%hjgfﬁohglo%]ﬂ,—%?n%i Ib? 'EE}E'%BSQW ol[;[%g)moﬁng

an anti body that recognizes
muscll?%egﬁlﬂﬁrﬁ}FQn.y [15] the nethod of [11] or [%ZL’ o1

Weeifidally) ehcditbdeRON e ; ipant. antibody;

Dt b o g R s o a 10 mbibitor
can prooisdia whep QR letntios aud imeatindromniel L7 bel and en@fmuscle
regencatioh lor GniseIBifibEL G 'E‘m&[t%?é‘ L RgLAN agent, f ronoting, L
e (§c|2 rggen%rati%%; [18 ?E@ 5%% og%FT9¥?ﬁ E¥8F fvention was
compl e IL-6 inhibitor is an antibody_thaL rfﬁognlzes

| DA allpetheipresett ihvehli i§in the 1L-

' H{ biS{)ezg?ﬂi(i:slyan g tSi béf(ljy _tr?g ?‘Felg%sgnl zes an I_L-6
[1]an Eir‘%c e‘g’f Bromqtpgmuyssie rggenegation sthichrcoprpises attier®@inhilifoe as an active
ingrediemtt i body i s a nonocl onal anti body; 10[ 21] the use of

erein the antibody is an anti body

[2] the pdi o150 honabilig Fieclr feasnoration bainin tho b6 mitsots an antibody

that recp@gi¥estfhe6;use of [18] or [19], wherein the antibody is
T b and [23] the use of

(3] the By 6ATR KN Sle RIS renerstion atfiontin i ILhG ke an antibody

that recegnipasraniLathte . 15 Brief Description of the
ey graph of Western bl ot

. i . Br i . o
[4] the B39 %5“38 ?06#54’?30@&%@3@ F $pEenATatipn phereif s, antibody is a

monoclonal antibody;

[5] the agent of [2] or [3] for promoting muscle regeneration, wherein the antibody is an
antibody that recognizes human IL-6 or a human IL-6 receptor;-

[6] the agent of [2] or {3] for promoting muscle regeneration, wherein the antibody is a
recombinant antibody;

[7] the agent of [6] for promoting muscle regeneration, wherein the antibody is a chimeric,
humanized, or human antibody;

- [8] the agent of any one of [1] to [7] for promoting muscle regeneration, wherein the muscle

regeneration is muscle regeneration from muscle atrophy;

[9] a method for promoting muscle regeneration in a subject, which comprises the step of
administering an I1.-6 inhibitor to the subject; |

[10] the method of [9], wherein the subject is affected with muscle atrophy;

[11} the method of [9] or [10], wherein the IL-6 inhibitor is an antibody that recognizes JL-6;
[12] the method of [9] or [10], wherein the 1.-6 inhibitor is an antibody that recognizes IL-6

receptor;
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The effects of MR16-1 addition on the growth of C2Cl2
cells cultured for three days in a differentiation
medi um cont ai ni ng 2% horse serum were investi gated.
Figs. 2A-D are diagrans show ng the effects of MR16-1
addition on the properties of 20satellite cells in
whol e single fibers of soleus nuscles of nale mce

[13] thesrBiades [1idloy [12], Wherchrths @RGDA9Ns ARSANGEnA bndbd Rl

ositive

i : t he.t |. numb .BrdU-
[14] t@’ 9““@?@%@ iO{}Es?z],ng %Flluin ‘éalgtéilq?ig 15 4211 %ﬁg@tﬂ)ethﬁt trepgnizes human IL-6

mto

or humgmpl.-édedepom t endon to tendon in each group. In all
t.he synbol s indicate

i ig. 2 below, ;
3] tﬁfg‘ﬁgﬁ’a?’?mgpﬁ%ﬂ iy 1 ooy ecapapisetions:
[16] m@thoﬁnﬁ[lémsﬂmgéizlghﬁ arfﬁiboalgﬁ-d‘fa{jﬁq@t@@ hﬁtﬁﬁgfz@b,t%h%{%h antibody:
- 3 . ontro ro reated w ’
117) 4ot 308 TR IES s Pehinkan s TSuspBASTbMRsERRegeneration:
[18] thyr engo £\ A whvireid the b6 $nishiensis e adiioay @sht YichPniYRLE- &

197 th I pf Fi.g.. 2 .below, R+Q refers to
119 ehehsk of (17 sl ft 85 R76 Slsfinct o em Gjhot fhoh cusemige orm IL-6 reccptor;
[20} th; ys@ of [ os LI evisirein theemibBey iy ehencelél SiddRg: Seven

217 tika tz@ i In.all the di.agranms of Fig. 2

21] bel g\(/)v,?tltgﬁ [ér @gig%gerrgﬁ 5*%%%%@9@3 iy %Sﬁ% thpfiyiecognigey buman IL-6 or a
humardle6 eecgporis. Pre and Cin R+0 and S and SMR in R+0,

[22] tHe&@SPBELIRY &Y ' B _i. di agram.showi ng t he
23] t ot al %u]ribew]@fmﬂe %%Hﬁeeaﬁk‘?%?‘g%giati%n Bt e8dRatty; and
[23] the dist phigy . seherstin theentibbdsisiarchimensd, Bufidiesd of ATRLE dntibody.

fromtendon to tendon in each group. Fig. 2Cis
L di,agr am shvvi ng the total nunber of satellite cells

B gemingse and M cadherin-positive) in
1165 b ibh&bsrash . on to fendon in each
The ol oug P éraﬁ %gl g.efr&%ﬁjlté a "é%‘i’{oieﬁbwmﬁssﬂ’i‘én C2C12 cells.
© e%gt'sg Mpaléel #digpmon fygrowiheo{ GAE Bt debls adtiry@®Yor three daysina
differestiitioh InddRmd 86Rhih et 0% WER gells. ;6 Best Mde
f ﬁr gﬁ%&il ng,. Qut tghe ?hﬁ/sgg{e%ﬁn{v&% mves{lgé}‘iféd' pr esent -
i niEEntor5%8 iéé,"’cgéﬁ@? ghpving themiBectseof MRyEN & nddition o ali fSperties of
satellitpeedigt @Hold ¥irSUPPbE BN ALy for Lz tor
resen ant i Fodg. ﬁ resent | nvgﬂlflél%geﬁqﬁqén a%nész(gSﬂ%'ﬁ&ggd?m the
PIeSeneFioh 4PSTgES o a(ﬁr eSentAvheveths trialmairdices! Bl Uagesities (hdfotic active)
satellftpretlittt mOGISEEGb ot 68 RO, BRA 16 QRBr L3g, an L-6
|Hjhh|€t:htgr' as aogl:ac i ve ingredient. Herern, WP 1L-6
» i Bhibie Sieerams of Fgyishelpwebe Rambels inieatd groBpmincthafdidwing states:
re, grosp Gafitre hindMistiGihoari AAE, bBidisd bird Bl QL0 Pk 58!
control gT%E)li yit i Pﬁhj\fdﬁrﬁgbl_ % t hg@éﬁ L-6 e %E%ﬁ% %]F"q"lnps B, age-matched
MOl SRS v ¥ PrBiosp i thybindnhioi mepeag@inn MR, peoup with
hind-linfh swdpengionfirehied Gvith MFRE 6L ECERLAN the gfapﬂg)ch%gg. 2 below, R+0 refers to
groups immediately after seven days of housing or hind-limb suspension, and R+7 refers to
groups seven days after reloading. In all the diagrams of Fig. 2 below, the data are presented as
mean+ SEM.  * and ¥, P < 0.05 vs. Pre and C in R+0 and S and SMR in R-+0, respectively.

Fig. 2B is a diagram showing the total number of M-cadherin-positive (quiescent,

Jrd

resting) satellite cells in muscle fibers sampled from tendon to tendon in each group.

Fig. 2Cisa diagram showing the total number of satellite cells (both BrdU-positive and
M-cadherin-positive) in muscle fibers sampled from tendon to téndon in each group.

Fig. 2D is a graph showing the percentage of BrdU-positive (mitotic active) satellite
cells/total satellite cells.
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10The IL-6 inhibitors of the present invention

i nclude, but are not Iimtgd to, for exanple,

anti-IL-6 antibodies, anti-IL-6 receptor antibodies,

anti-gpl30 anti bodies, IL-6 variants, soluble IL-6

receptor variants, and partial peptides of IL-6 or

1L-6 receptors and | ow nol ecul ar wei ght conpounds
Best Madualbr Sheving IOt kias Ingedtionl ties. Preferabl Ie :jL 6

i bitors of res i nvention inclu

P LG EatS hesRugRi it PRSG reseapeps cam berpramoted by

supplensmitition of fin hﬂi’tBILa-lﬁtrleJ&@ﬁ)i' dnBbadt  [RE bibhtantantios 34 Bdséd 88 these

findin in the present invention; however, the antibody is
gSpreferably deri ved fron1nannals and nore preferably

dEh[el preinf inoenthwn@hites thagaind for bhmﬁot&@m@@%’regéﬁ%ﬂoﬁ’ which
obt ai ned as a pol ycl onal

I hventi.on.can,.b
comprisk anrlrgr?ggﬁlg’ﬁg B A 408G PR nown neans. | n
pﬁﬂ‘emcaﬂ ail-6 inhitsiedrd ived subsh&odlitisode Nl et sZal transduction

ot BRSO BEEHSE o SRl A Lbg a0t Bty o

inhibitogefuinetanh etgta'ms’t e fodedisg 0HIE-@1dE.-6 rrosgop oogpic@d from

OO S8y TR RS SR o
anti-IL- g@n’@bdd‘yesmiem 6 rewgtanea‘ubadgesgrmtthgﬂh?o ARyibbdiagilhe tadiants, soluble
IL-6 reclaét gvaﬂagfs 2 b%ﬁg?/%e{pﬂﬁi ftl%eé {Tr ﬁ é [0 g%sna%lg?gw m%lecular weight

receptor ransm’s
compoupiipihatihew simgad adtiviticisnt Brefdrable €146, inzibBowstvf dnt prbsedi msention

include bﬂ?doﬁ%@th %@%ﬂ(&%@}%&%@t&s etal ., Bur. J. |nmmunol.

18, 95 ant i body (Sato, K etal.
?}ng@p 0B Hheantibpdy B1os pariawady raviretadig thf prebent invention;

however ARAVEBEIyIR ?&&E&bﬁf&eﬂv@'ﬁ)ﬁ%g{ glnt Bhnfald Akd m%(%e u%éﬁ:%bly a&gved ﬁom

so on. Basically, "anti-IL body pro
human. hybri domas can be prepared using known techni ques as

el J0UATE - fﬁ‘gﬁ%ﬁy &8d théb&%@etﬁywehm ad'btﬁﬁed as a polvclonal or
nmmﬂd%%fpared by using IL-6 as 0 sensitlzing antigen 1o

#311b8dY ViakRomraesnsn Bypaaﬂ@éarva@ﬁ@al anﬁbndqqzszcquhfrom

mammalRide@ferfed Sk A% ANMRIQBLAKRRE dsBItH8e GRlL: 1Metnlﬁoﬁ NOWME monoclonal
cel | “fusion net

parent .cells by conventi onal
antibodigs derive SOt ﬁ@m@s FSHEE s PI@NF?%Wb@é%ﬁﬁ@%OS@rOduced
from hohy H&Jﬁ'@fﬁi&ﬁ%&l@ﬁk@kx;&%sﬁﬁﬂeﬁﬂx E’iﬁtt B&prises an antﬂ%%fa'egene by geneﬁc
uce

eci fi aII anti-| nti dles can
engincoply Pgheds. Higite, T, ﬁﬂ&rﬁnﬂ&@ {pBHS Jo 6y e binding o an 1L-6
receptors@d $)ldck§thﬁgra@l§m[@ﬁaﬁ JfQL—@bﬁgﬁb%t@ﬁi ihedw &an be

SR EDe S S St o RAASSET vt evs oy 18889 15,

951-9565 4%k 5afibody (SN ol ( +2889tich4 thel B34 dbd LMeBREY O the Japanese

) 54, 2685-2688. 7
Society Qg{h@@‘lﬁlﬂﬁﬁ%m&é ﬁ‘%’g 8% ate host cell with a
Krasianllye xmi-¢s i mb\aéyzpﬂfdusmg&@méeﬁdiﬁ@rdaﬁ@e dﬂars'ﬂﬁ?sidg‘k@lown
ene. sequen es tein i urifi
techmianglE oD i SR bR 7B B ProberRaBi vona I s o
sensmzmg amtigeheo carbt mtermmmzamah diyta. combersiopalritrinmedydiion Gnethod, fusing
sitizin

d t tl
the Obta’%F?er nat i ve Efq}glfgﬁelb CS@%PW‘ S?H‘EEHgorfSE 0%19 g?Sthﬂe‘Pﬁthod and
screening fiot Iﬁora:mhmb,bantmodyq:rmdumg dedis g edomsentibeal semshibf aiclghd.

Rk 95dbifically, anti-TL-6 antibodies can be produced as follows. For example,

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

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



10

15

20

25

30

35

Anti-1L6 receptor antibodies used for the present

i nvention can be obtai ned 48 pol'ycl onal or nonocl ona
anti bodi es by known nethodS. In particular, the
anti-1L-6 receptor antibodies used in the present

i nvention are preferably nonocl onal anti bodies
derived from mamual s. The nonocl onal anti bodi es

d&ﬁtnkmhsfmmgmk@pﬁa’&cﬁdég @eII ‘ﬁﬁﬁ e kBB\Q/ﬂ léﬁ}‘[?x@ssfﬁ C?ystem

s and those, produced from hosts
inserted ‘%ﬁh %B?ee%fél%ff?ev@e detiradiAro peoign issmEified bart kn@@dyneﬂmd
from the;gmmge oy ﬂ@d‘{ﬁ;@t ¢s;1t (ﬁrfgjnm tﬁ%{)dug[ﬁrd@l &g@t@m lB{nﬁ)é gﬁiﬁlﬁ 1195 Bfdtein may
recept or e i bady inhipits
be used aé‘ Hl&ISﬁléSlfll%ng Antigen. 6311%78@BY ¥ HEog nsekrin aftle IL-6 protein and

anotherprtﬂﬂ!mm@SheORB@ﬁs ihbﬂ@ilsﬁxkﬁﬂlg:)@rht@h activity into the
MR16-1 anti body

f%lxtl IL6S Hel tgrm It@pgljeg ?y;e&l&%r ﬂ@tgrese;g\%ent@&can P phained as

polyclor(aigem)m@caonal kﬁ%dlésﬂﬂﬂbnowﬁ%éth@dﬁl e ehyrtictiat ah@anﬁfmé receptor

MR TN R
mammagz/ 197 EQJ)IlpClana:l atbodies dorved ftd‘ilefﬁaninﬁtﬂs vhlie @[Hsb?ﬁﬁﬂlced from.

hybndoﬁ%"a&nﬁgtpgiéﬁimﬁlbc&%%% aﬁ%s%sr ﬁ%gsf&e Ined e?r? %s!é)?%%!fe _vgctor tha¥comprlses
an antlb gemo &y gasetic gpefeeringthethoxdo ! B;a Eblincﬁigt tobxady.-@aReMst, the antibody

h ZOB d
e B P cf@,ocm%msélaﬁs?ﬁoemgm
activity wimthgeelbr epar ed usi ng known techni ques as folloms
be a
Sl RS NS GBRPE TR SRERE, Bl s
USA (1993} 9@% 1804+ RS0 DMt | amiitiogly ﬁiu@ﬁay&'rﬂrlaénhlhnmmmhl@%g) au3,

¢ f 2, K
o Aot A TR 8 T ATHRA GRa 1 melthBy D8NG
92/1975%% pacbi My fAmons sl gt Mahitthody cpn belexinmgifieeas s pfpyferred
monoclo@al&ﬁﬁ@c@’%’éﬁﬂs@&é' hui&éﬁl%rﬁ e e%f@% ?ﬂ(ﬁa’ 6 | antibody as a preferred

, anti-1L-6 rec |esc
monocloB %ams@medgguseibﬁ IeReigl e, a hurmn I L-6

B@ﬁ@ﬂlyohyﬁidoﬁ‘@éﬁﬁoddeu% éfnea(h%proE ré&%@g ﬁ'@) é&gnal @anibody can be
ensitizing antigen for otalnlneg )
prepareddﬁ{ngﬂﬂl@&’nl}gqmﬁl‘ieﬁ as follogysy e Sperileallyesish hahdaiw.masarmﬁm prepared by

using an 8Ci6Ge SHELR Ql@@seﬁbl&ﬁﬁlg%ﬁﬁﬁébﬂo@éﬁgﬁ%974 i ggtg & conventional

| i cat bl i cat
i B R S el T aiey o

conventldam ﬁélﬁﬁ]%ﬂ)’ia métﬁ&@ el isV@kding for monocldial %tﬁ?&'d?;prgﬂ&mg cells by a
ds of. - 6 receptor proteins, i.e., protein :

conventif F%geéjé'&g I&'ﬁ’ e cel | menbrane and protein separated
Momm;iebﬂioa&jr lantrantg ﬁﬁéptéﬁﬁit%ﬂﬁs chm Be %z%eﬁwdoe[s)fouows For

(Y, K et al Bl ochem
exarnple @A ween @ B isbese 1L 8Eiep A 26 hesicgelzing antigen fo

~obtainingessibndy edrl e etaihbdusng trqeld eagiof %ﬁie@ Bn@br érﬁﬁloca%ld Sgguences

oun ffers fromthe

dislosed TR 065 PRREA picgsp SEERIGHon At o2t /4 andcgpeimse Patent
Apphcatlt)n Mnneﬁ’lﬂxlmmteorr Hoi OB- fo)rH@B}ll BSI%erdsp@dﬁwg@nbr ane and

enp% oye l&r[u#e ‘“Jf(‘ﬂ':o%rec%ptmy pro%ems E chr%ttgnrl e:sr(?)ir%ssgd on the cell
membrane and protein separated from the cell membrane (soluble IL-6 receptor) (Yasukawa, K.
et al., J. Biochem. (1990) 108, 673-676). The soluble IL-6 recepior consists essentially of the
extracellular region of the cell membrane-bound IL-6 receptor, and differs from the
membrane-bound I1.-6 receptor in that it lacks the transmembrane region or both the

transmembrane and intracellular regions. Any IL-6 receptor may be employed as the IL-6
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receptor protein so long as it can be used as a
sensitizing antigen for prg?ucing the anti-IL-6
receptor antibody utilized9 n the present invention.
After transform ng an appropriate host cell with a
known expression vector systeminserted with an IL-6
receptor gene sequence, the desired IL-6 receptor

receptoP 'bﬁit@ih%o'l@n%z’éér Lédn%% ug%il %ﬂé@%gﬁ{% Qg f f ogaucmg the anti-IL-6

i nsi_d ost ce
receptog gnighashytwidied mﬁhep@mntﬁm@uumr 6 recept or pr ot ei n may
bw%
sprocerh RO RIAGnE (R A ST Bl Sl vsfor pystem
msem‘fa 46 @C%@@ﬁ% 56%6@%% Weéﬂoﬁhecrepmranceem isrpyrified by a
known Eﬁ:ﬂuﬁpﬂoﬁ%@mﬁﬁé‘ of #he HoB% AN 35 the culture su el’%g‘{)aht 9 pI]hg’sOpunﬁed

.6 anti bodi es used in the present Inventi
TeepiofinRRig B b Yer gh alserntiziog potersl oﬂéuenanwlmmneélsemp;essmg the

IL-6 redeporor iELEOS Brotdifl o PAEL S HeREptol PRI LG %1["1)’69 protein may be used as
tantlbodles used in the present I nvention are
a sensthgiig APy nonocl onal anti bodi es derived from

malﬁtr%;ﬂ 30 Eit@odﬂlh@ GéDMmahe fétsbﬂqg{r&ﬁiog %E%H@thgﬁlgﬁnas %olyclonal or

domas

e t hos roduce fromh
_ mOHOCI{)Wg]m B?Cijﬁqjl&y tﬁe Y s lprhariqadenkey anpl.ﬁhanﬁbodies used in the

present emmn‘aS§ a@rpwfefanbgrmbmaﬂmfa@ ERfbRBSs &ﬁv@@ﬁbﬁqﬁ 130 'tqﬁl

nee nmet hods, bi ndi n
monoclglhatri g@gﬁeﬁ% %}DIT %%c% ehasap UP‘?Si qa,x@ hybridomas and
those prouédd frerf hosis aﬂﬁsfdjmﬁ‘ddl'miﬂem arprebdi@C¥cetdrigat compnses an antibody

m ssion of: bj,ol. ogi.cal act|V|t i,nto
sene by dGAPSCLRSARnRinetgy, BE HORUE 4 Fell: ALY P! 30 from
binding (9 FheALHYBL-B10@D4)r codBlek :mdt blbedyth@shsRiikki @4 mo(simo(olg%ai activity
into the2gi{1513); B-S12 antibody and B-PS antibody (JP-A
-291199); and so on. Basically, Anti-gp
13@hmotibedionatludatAM6dynpbeduaPrg Hbykm Bsi@s}ws tesntidsdy and 214

ST S U TR b oo

irgllypAd gpls3 Oememurdintal mntm’@)@'njtrb@lﬁﬁng lyteRioias 04 bd M@pared

" using kﬂo%ﬂjtrébléﬂ lﬁéggxg?éﬁo%sc 0%% I P%h o %)glta]& E&angp%ﬁ@ by using

usi ng al ned
gpl30 a@ é|spnqgty21@g anpen it ca;nadautctm [mﬁmmzanorn’e;t G Om‘hveﬁﬁﬁhal immunization
method, FG4i8E %J‘&r&ﬁéd[ HRNeG! Qng mﬁ{]{x kg r Od u gaccfcq%:vl T olnél cell fusion

~ ‘a conventional screening ne
method, iapd Sﬁ@ﬁ@@gémomqmbWIW-medmmmmmdbya&oh@d:ﬂtxmsl screening
method,For exanpl e, gpl30 used as a sensitizing antigen for
obt ai ning anti body can be obtai ned using the gpl30
géere Sﬁﬁﬁgéﬂihﬁeri@o%l@als@qm @ag bs ptodses asrfoEEnmmpdﬁm example,
130 ufdt N sehft thfrhé 4
D anst rn?%hgg%ﬁéggﬁggﬁlate ﬁﬁg#ﬁ'egfbe%%ﬁmgd%mn le gp130 gene
and/or aging fé%fg ﬁ%ﬂ#levfétc{léﬁloseglsm Enrxgan Reent Applisation Buljjpz8en No. EP
4H946gene sequence, the desired gpl30 protein is purified
a kno met hod fromthe inside of the host cell or
f"%&ﬁﬁw OEBNEdREPRIgpEAITdI0ahecl] With 8 knowh kkputstipl 88tor system
inserted mmt £ 30@)91&: &Qlubh&%dth%%eﬁré@ Bsido ﬁbﬂ%& i¢ ghﬁﬂ&?% a known method

expressi ng gpl3

e e
from the Spaile O g oIl gp oT0tE cBlEre PERBEaNb! ks piriiis ap] Fayrotein
may be Used us &der@&u@ngsﬁﬁﬁbﬁ | ZARSrmARL L9 Neell ex ressmg gy@‘ﬂ"@ﬂ rsBn protein
of the Bg n%unl zfei V\tlllht h a sensiti zin ant i en a not
EP3AP PrUEimAnT Y PR RTatin Bay bssupdapt smeiisbieyngstrect ed
Muronakitelee ahinanized wilhe: ééﬁ@ﬂﬁ%ﬁig%h%&i’ar Be M@uiﬁ@%ﬁﬂﬁted but
u

d,f f Ge
are pr efe}lﬁ%&\é séi?c%;% Hlo%)ﬂc ﬁrgﬁglg gilf gueaq()@g%gégny with the parterft czﬂ used for cell

fusion. Generally, rodents such as mice, rats, and hamsters are used.
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9 . | mmuni zation of animals with a sensitizing
antigen is perforned accogglng to known net hods. For
exanple, as a general nethod, it is perfofined by
injecting the sensitizing antigen intraperitoneally
or subcutaneously into manmals Specifically, the
sensitizing antigen is preferably diluted or

Slﬁmm.ﬁﬂmﬂn loff aifn aBPRTTR Q@bﬁit@nﬁ’g’f&k’[ {Hen ‘i%performed accordmg to known
ysi.ol ogi cal

hat e- buffered i,n PBS)

method§ ) FR AU e Bee el eltiogalt %P}’ Hijectigdhnensitizipg antigen
intraperfjerelipbr adictivagiuslyein® marir@Nd' Spesigonl iR s@ﬂdlﬁ%ﬁ@ Eﬁtigen is

lsified, d t hen adm nistered fo ver a
preferat B jeq b P L oSO o o4 P BHBHT ufed satme (PBS),
physiolapial egline @t eudbardixel wilkyn bBgrroseste faﬁlbuﬁtrtff al JEALNAL ZBHV R0 (e. g,
Freund {hribiB 3RS0 B adh reeringtersd BT 0 er Sgnes overy 4 to 21
days to amanimmjly Innedgiétfomen SppkOprizoa tatieethanbe ukdiefor tHEMRRInization with a
Senmhmﬁgg#%%%ye obtai ned fromthe manmmal for cell fusion.

%ed i mune cells for cell fusion i nclude, in _
gatloiving sich irsplieatiae lahsncreased leveFaitht Hesima matbddain serum is

confmé@&{ ner [él%{npﬁef (ﬂb tg'&Af %@%ge@ﬁ PR t?‘% rg%g%gégo% f‘ﬁ]iﬁ%glbﬂ'gl Preferred

lmmune\ﬁaﬂ$ myselk i ipelutle,st paitioslar, fspleen xelispl e, P3X63Ag8. 653

fggg{ ;}gmﬁlﬁlﬁé@kﬂ%ﬁegg C%r rent é) 1%%{;2%1112 ¢.'a partner cell to be

fused wills e abovs virowye cellg, Wamumbm@y ce(mgﬂa%)s 81 exdmple, PNS53A8.653

(Kearne%*ﬁoij 'ﬁ ol 1%1@@%@’&} f?é)‘f}a 15481 P%(Gi%@?ﬂf?@\%% {8 pics in

Microbiglogy syd ann@@ogmslﬁ’f SB&Q/lem slsul (FohlenVGeandaViilsteNa Curiir. J.

Immuno( J(?if@) 6239’-51;{%%91\@?2 ; (ﬂg%ﬁ ! % f‘t‘éziggﬁs) £408l415), sp2/0
(Shulmam—]}./loﬁqulr, we (1978) 27 9@5/0) Mde@lm)h B48, et al., J. Tmmunol.

Method 1@8@)&) 1 ﬂm%@id‘vﬂﬁld G1.8t Jaﬁxp 'N@édl é@g@}?l@hl%ﬁ) R210

are aggro r| at

(Galfre, %B‘aé1= E‘f&mr?(%'&u P71.431dA3bmand ﬁ@haafre ﬂmmatelryexsed mune
Qﬁlsﬂcagn@emﬁ%l&ﬁﬁ‘ tﬁ@laforéiﬁ&u@ﬁed’ﬁﬁlﬁﬁﬁé'@eq’l] A3 PELISHLVAT can be

for exanpl e, the met hod b steth et a
Peffom%ﬁ‘? ov@ mEtons |fer @amplegthe me@ﬁé}ég Mekgisimst al. (Keday G. and

Mﬂstemze Mecthéds mglmauqmm? 73, 3-46Md&sugReci fically, the
usion i achi eved in general

o rement
Mere .SB‘T—?& 'S? éFWE FrARGH ARl fusi 1p pelyeYRddn gpnegalowimient culture
medium futdérahe pﬂél&ﬁi&é g c@!ﬂ @fdion dﬁﬁﬁn{ﬁﬁigﬁj@ P& GYK%BN:I ﬁ&?ethylene glycol

col PEG ndai Vi rus and such
(PEG), %&éad viys gH?’&)s ﬁ%‘% FETHGS A RtipD eﬁtﬁﬁ?%ﬁge@to Biraicle enhance
the fusiohkeéfidietmiyonuxdiidry eg@ncyuchasdirhéhy suBBLiat sna3Wethdddd for use according
di met hyl sul foxi de may be added for use according to
needs. The ratio of inmune cells and nyel ona

dée kgiousfetiniime pe i efdadlyombeell exRand ﬁrefelaﬁl? f@;pe}taﬁ{fﬂ'%q to 10

e 51 5 5 SRS EE) <ot 16 P
fusion isgfoampdraplics the RRRIA1 563 Or MEM/EMtﬁrldlm&ﬂilﬁnmﬂich Are WhaElB for the

. it Ie for the proliferation t.he .
protifera Bl AP Re it et g 6, A Ganel apigemegiign used fo
culturingnibi$i type mu cannlso betused. ngurthiesndry peneh seedlbmenn swhse fetal calf

r. serum suppl enments such as fetal
serum (F?%) #E@ ge u&eﬂ (é%-%aﬁo% ) , .

e used i n conbi nati on.
Eor ceileﬂubloﬁ,l,thc ﬁrs;ort ¢edls {lugiridomeas) d}fsn(ei‘qsbairle dommes]) byohixing

I m %1 n eterm ne
predetent Bk i of feUBR e Mot el LB BRI el e
aforemengisingd welfure inedivme, aafl dhemasidingoamddniing aicancamditiomor a0do 60 %

t hen adding and m xing a concentration of 30 to 60 %
10 (wv) PEG solution (e.g., a PEG solution with a
mean nol ecul ar wei ght of about 1,000 to 6, 000)
pre-heated to about 37C. Then, cell fusion agents and
such that are unsuitable for the growm h

to needs
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of hybridoma can be renoved by repeating the steps of
successi vely addi ng an appropriate culture nmedi um and
renovi ng t he super nat ant centrifugation. 5The
above hybridomas are selected by culturing cells in a
general selection culture nmedium for exanple, HAT
cul ture medium (a cul ture medi um containi ng

(Wiv) PM{&J(@ B @ G @&ﬁﬁ@l{ Wih a%éjantrﬁbﬂ@hﬁ%ﬂ%l?ht%ﬁ abHd 1600 to 6,000)
re mediumis continue
pre-healihtp pEpErper LBeR. 6P (IS SeeisdPEISHgh it ars soariabledayibe growth
of hybridonfeye ha ke8RS refedfin %&ﬁéﬂ%f@bé&%s&ﬁ?ﬁd&ﬁg an approprlate
ltureg%/grl donps of .interest (unfused
o ’T‘“’P}ﬂ PYRFR tﬁ’éftcﬁ@élﬁll&a“ﬁéf f or med 10 to
sThesivangbhlans 4y bldenss cmt\ﬁingmeﬂgi HeL %édeﬁal AL RRMIture
medi oflc |nter%a#‘%¢]n addltloné e nmet.ho i mmuni zi n
ung, QL GRAR FUFRIe fact %‘ﬁﬂlfﬁ‘g‘@ﬁdlf]%‘rcoé@ﬂfﬂp& hygprep@ine,
aminopédiar ﬁniaﬂhymﬁiﬁ@ ?Mt{uﬂﬁg’fﬁﬁtge Qggp&hlﬁﬁéj Iﬂ%ﬁﬁﬁ[hs%ﬁhhmt Yor a sufficient
as e acti Vi in red anti gen
period ¢f e, ISP e B Stictiidhy Sla PV ERh R el ger than e
hybridegem sif friterestquaiubededls). y pOCHE etantiird lﬁmﬁb‘dtsdﬂuﬁdn ﬁ’gzﬁt}icﬂqg‘ performed
e en- ex in n vitro, an
to Screeﬁﬁ'gané) Of ﬁgbr ‘20 % tg?ttﬁrg‘i %“f %ﬁ%ﬁggﬂc@l %FEh a human
nipeddditonde e hethgd of i2G6)iz{ipeenonlapanesemRBvER bn antlgen for

obtaxmﬁ(agqge afo?e 9&10%8591 écF \%galﬁga?] t ; og m(aﬂ%lbq%yéggtjt@ﬁ £tahe activity of

‘bindinggy bldnesradobnhgcn olpzpm@en-le&pr)essmg:wli ¢rearbeubesinal esingidding a human

}ymphopﬂmthaﬂiésﬁgggmt‘f ﬂp@&eglbotr%n 1ee(:jn- %/Hre?m n| fﬂz%%?‘é)eﬁl’ilctﬁlmng the

expressin
sensitizehB dﬁm;ahcnafte Witk aémmpemstemme ceif (ehpTER6@ fbdebBghinaye Pamnt

srvicfEORER, UL A8 U 810 CASR1S QG DR g s

apphcaw pubistred iVDomrsmi)e Fah et 2 eo@:suvumaﬁﬂﬁﬂym be obtained
3

o i S35 s OISR S BLSRR s

repertméq;kfdlmaara@a ody gfemv and then &pllawing [Lheeafﬂ@memmmtﬁdns&lod @ee

Internatidhal Paﬁéﬁt@\ﬂﬁh&&ﬁ@ﬁﬁmﬁi‘a ktjdh ol @v@@?'fﬁﬁgfi o 99%399 1R R0 94/02602,

onal "anti bodies fromt or ementi one

WO 94}10%35 FRES 3400 52151 Wer966%74§)-met hods may be enpl oyed:
(T:lﬁe tAB-pREah %&En@i&}ﬁash@ﬂ%h ge%t%e ﬁ{oﬁof}%%l %ﬁgoch%s can be

ccordi ng to convent i gnal t hods an e antl

subeultigg TofSPEPHEE b Bire et ieand iered an hawid nitmgemdortolgng period
W&fo@taﬁrﬁﬁg Mbbl@ﬁﬂ%tx%cﬁea%@h‘ tﬁéaﬁ}ége&%fned hybridomas, the

adm teri mto _a conpatible mama

followi o od B8y B erabuss Hdimaodgriarethe hiRrdemanie catieed according
to convédnBlohErmeBsdrQshdiiBe Q{tﬁfoﬁfers afk dAinebLPh BlINRGe %Hehpa@egit &3) method

urit the latter s preferred fo
where @eﬂy&ggeg‘ai‘ e %%ﬁ? W %fgma%ﬁq%dh@@ o eema@ewﬂ and the

antibodief Eﬁ“ewbaw:@d’daisha@ﬁt&f arﬁmgl cm:_j L- T@lerfﬁﬁﬁ@gﬁe'thod #s preferred for obtammg
ant | uci.n rl ado n_pe per or ned

antibod A ) BEfGLed B 9B APEIgad 36 buse Seﬂ%pr@ﬂeﬁ%ﬂaehbodws
dn ekempley the @P@dxdﬂbﬁnﬁﬁ@nﬁ@]ﬂ&@cé}ﬁoﬂ di}]tlB@(H)l' pebdaciBMu¥bridomas can

A T R e
by the n{tﬂmdfgﬂmygctﬁf@ A PR Iabmﬂgdyfﬂrom&ﬁgehﬁﬁﬁohﬁ inf@rthé Bi&dominal cavity of a

ALY Al UL RS DAL ISR 0 0 SRR SR

method bf)wltmemg &ﬂhﬂbrﬂhdnaﬁ%aﬁhbﬁﬂpﬁ&tﬁ&ﬁbdﬂim ((BQ ¢ RIPIMIIJ 640 medium.

eon@%@%ﬁe%% brd doma CESF M )ﬁ‘@d(aor{%%% %oﬁnl)mgef al;l/l-nlllenn)

hybridoma SFM medium (GIBCO—BRL) PFEM-II medium (GIBCO-BRL), efc.) and then
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11 obtaining PM1 antibody fromthe culture
supernatant. A reconbi nant anti body can be used as a
nonocl onal anti body of the present invention, wherein
the anti body is produced t%rough genetic

reconbi nati on techni ques by cloning an anti body gene
froma hybridoma, inserting the gene into an
appropriate vector, and then 5introducing the vector

btaininkH\- 13aiBS Ly 586h Eﬂﬁueégig&hz@amBorrebaeck, C. A K
© ngnd Larr|c£] . Vs THERAPEUTI C

QNA _—
CEOBITES, SSAY SHUEE TR eha MATOF GG Hpe present invention,

WherelnM?@Mtweé\Wlmﬁe%ﬁ'@ﬁ@ugﬂ Benetid 9@ mbination techivRfus by clonmg an
MRNA codi ng for the variable

i fical
antibody Bei o ABBAGITS EBITS B oA TR Y5 (T aeh
introdudi}ethaRtétbomlyo Ohodt iéeel BS bxarbple Bascbacdky 0. hdeimand Theick, J. W,

rrER AR RN N AL Y S TR R m B R £ o by

MACMHLU24N AUBLISHBRECENDY, il po@at i on nmet hod ( Chi rgwi n, J. M

ool sk S, BDTA LT WO SRR B el s st

from a cEll 4B prddhes thd bntilwdly of anickepty sa.mras IaglybﬁﬂlknaLSI 'Hlge isblation of mRNA

can be p%@#llg‘?% ry &gﬁggn@ﬁ@k@%acggr dﬁ’lg q%qown mgtﬂéisé auch as tlée guanidine
Lﬂtracent"lfegz{ﬂmak@hmb(@hﬂgﬂmﬂwr M.iecat. B)lnc}kérmlst@'jahléiﬂﬁhbii #P94-5299) and the

N

mRNA wsyng the siRN AfPuuﬁmlcrmKat lﬁﬁhmlacm/adi sshin gAlthmamNy mRNA can be

is Kit

oty SRS S BRI IR » (L
cDRY of the aanmeErm@mmymﬂammﬂa&om he gbtaiged gIRNA using reverse
transcrlﬂj C{SQC T Jn g\é%%adjf cDR€A lj)% a.Qﬂr@géi %?V%&%rse Transcriptase

yavs c el c Acl 1989) 17,
First- str@gll@?éé ythgsis Kgt zgldwmﬂ i FPﬁNDEF@fRAEEYIEDESF@etaHd alnphfy the cDNA,

the 5° RA@%E&%E)(FI%BHwE’% K%&?e P%H)N%MeﬂcadTB@; EM &9@9)"@”%998 -9002;

Interest IS d fro he obt ai ned

BelYaVS]@r‘ ddattls Nudeie ﬁéﬁis |F+e§ a[tl 8%19)\/\11 % ﬁ9 B-92t) gsinpNAAMPleRINBER RACE
Kit (Cioﬁﬁmdm n’)é?%%fnﬁl(éreﬂr epasL @NAJ ﬁ*a@ﬂeﬁthﬁ iRBRYEs PWied from the

i ntrod uce into Escherichia_coll or such, and its

obtamedclﬁﬁ% presuctsand dandigatsd Wieth pvegiar BNPhe g ¢ gsgombinant vector is
prepared @6HHRE BBGe DN@I:QH intl6EicBd alte %&Mlcﬁﬂ%ﬁr&ﬁ @urﬂ'f aﬁch 8s colonies are

DNA of i res onfirnmed b r. ex
et egry BLTHR oSO ot e g B P o
interest @%oﬂﬂﬁﬁhé@ﬂ@y f&fexhjﬁle'I erldidoxoiahsed, the DNA is

ate hat en odes..a .desired antj bod ]
S EANA fhodioste Vogtg pF LRt 6 kgl phiamel. the DNA s
ligated vﬁﬁp&[ PSBA that M&;@ﬂﬁf a dAlrt¢ amitiddy oystarithegiBNAC erfgim)r agl inserted into

an exprggch S84 N BEIGT O oTBE L RGN BRATSIO Y Bikionay benserted

_into an eke@sO0on vaaommmme BNA bﬁeiyazttmoﬁe Clmgnbm n t he

d i bed
Trreabis “Bennot AR R i, BB e Sl JF aiyibeg prlow. e
antibodysgent hrainsertedl istoeoprx@ssedn wacder sd thet i¢ mrﬁxprﬁss&cffurﬂhethe control of the

express&gn geg%f'a%ng tree%lglg #lﬁlaéxlan‘g% g]iun%lggr ?}lrpggﬁngg Lok pr%és I ggﬁ%ody can be
expresseﬁrbarrtsa‘nsfoumng ahdwdstll weh lthinexpresshirsveskpr essi on vect or.

Eﬁ]‘{l{e Hﬁq‘es% Fﬁﬁ?@ﬁud Yoe&tcre%ge ]t'rét rogrﬁ‘tﬁée%?cz@’ aoai];llst human and such,

oan [ Geni tIty agains
artificiallyr mpdlified gbnqncrm@nmlme@nt gohkaedies, fecombpleachimsnic abdbtidass,

t .
humamzteé? 511 it eégrh t néfrt])Sg% Ic'g.g Igtrelge?d Cgﬁle%ﬁgﬁu ﬁgﬁq?thb%dées can be
pmpmfdﬂﬂngkmmewwﬂméﬁues can be prepared usi ng known

nmet hods. 12
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A chimeric antibody can be obtained by ligating the

anti body V region-encodi ng DNA obt ai ned as above with
a human anti body C region- Bhcoding DNA, inserting the
DNA into an expression vector and introducing it into

a host for production (see, European Patent
Application Publication No. EP 125023; I nt er nati onal

ok e AR BB Lo o 8 b YRt 5 rPad V.- encoding DNA

obtainegpsiabovti wish adiefah aﬁmodwerqgn@samodmrg\mﬂm PBerting the DNA into an
expresmt&eagd dddggqu; ?fgla%;areté sgﬁorl %Ee} e(:rélrgrelgﬁgf%lﬁap{aﬁ atent Apphcanon

ant1 bo
Puth%!@ﬁréﬁT @ FENI2AP2Y; yntdetg omdl Pategt Aepiieitisn POBRSY0ANAWO 92/19759),

18L th unman
This kl%% I%g%ysl E%ﬂgg ]?sr ansferr egp %ﬂjgﬁ fkg)‘ff gﬂ’ﬁlﬁ’ﬁfé?ﬁnt invention.
afiunpeinpd a@eb@marmésmmdmefcbno dsheshapeemieconbbdiad, aof are

i AR AR GO L A S BIARR o

mammad other than hywapp i, exauso mntt@dy)/\@emsﬁﬁsﬁ jnto the CDRW ®human
antibod§PeCichdrBhbiodLroPhiy %&%4@&%#&?&%{}9 s Cgﬁ see, }European Patent

. G f. a nouse _anti are
Applicgtjog gaEiongdyyt- &Esl%ﬁ%)lnr@ma@oh@hihmmﬁppbmﬁyn Pgblication No. WO

92/197@nt hesi zed by PCR from several oli gonucl eoti des t hat

been, produced to contain overl appi ng portions at
¢ SReé‘ri%ﬂlﬂ a2 DNAppquegpr desigredomeh thet the §EIRdof hbuse antibody

are li gaiaaldﬁﬁfh 8 bR rdp R OPR, Qﬁ%qhﬁﬁgan%}?ﬁ@gm sg gsized by PCR from

1 Esertf i n:ﬂgl gjg expr essi'on vect or Fession
several gugqrpicleotidesthat fiad beep piodeces t @Qtltatftﬁ‘«f@ﬂ@mmgP@IMQns at their termini.
The obtheiNAg G 1antddaoitya (88 EIE e oR gf’cﬂ:t %Fdxﬁg %N& 3hd 8n inserted

into Publ i cati on I\IS]B} EP 239400, t1ona
a0 RHBFEIORCERE puldls EXRISSHAD Nﬁctom inizpduggd oo ahh@ t¢1 pregnce the

humanizegt dnbibdyy GRS, Hu@oﬁé@ﬂ IPh@at £8pldafioh PabELRS, SR E@hgﬁﬂe fhternational
SO CDRS 0 sui table ant| en bi ndi

Patent Asppthggtmﬁ#u%iﬁ,?twg %Q&rpn §2/ Waﬁ%?p n the FRs 019 t he '
dftei lhmhn atdibb@bFRs foelg 1@@&%&( ﬂtbechQ $td §e}gc€eféi s8%hat the CDRs form

t hat. .t he CDRs h d
a suitabli% B%l?% @%’%ﬁ} %ﬁ E?fp‘%ﬂﬁplaﬁ}c s) % r o ape,thf@grg:;ahr(])éy variable
regions (Iﬁatb@ sulb(stmezed ad neceﬁéf}ﬁs&f thiRerhie m@m@%shﬁéé ‘hﬁﬁﬁ@x antlbody form

o appr RN D D EReK, i hReer e (730, 51 85%).
eHilar@i atiboyy C reyidns @y:?u,sed)for(ﬂyedrclﬁﬁl)énb endiB@anized antibodies, and

25 stability of the
include Eﬁ E&roé%lp I {:g ! p(?@d §(¥$ i E:e%tm@' Promags: aﬁ‘t‘“}l‘i%’&?feﬁm improve the
stability o @;e&m@bn@yon@ produdtioagthe human aGHbedr T ge slzﬁ%eeiﬁodiﬁed

n of an antl bod der
]‘:(?ﬁ%'eﬁ% %&Eboﬁﬂ:g cxgsrlst%?t ﬁaﬂbpeﬁﬁﬁlﬁﬂ g yéliggy«;;ie@
non—huma@gn@nmabmd laubwemin et batyt-ddrdakil €35 repins hed h@ﬁarhﬁ&l fabbSdies consist

h d. th
of the CPR R o8 AR e ELd X8 b A PR b b o a N ons and
C reglonaﬁ@rlb%r&omadtmnmbo@d uddedh Amvd gendedi ahjdgd:ﬂicﬂ}iuiﬂaﬁhman body, and
are therch3dYisc AN ARBLAL DALALEE & HEHUenPRARIEO0C €5 1O Pe

used Iint resent 1 nven erred
Spderred aaeé;t‘@maa@@leefof hmmz@mtmﬂmb askidin thsp@sdnb ifvestion

lude P @8&HLed
nclude see, Ientwﬁgﬂt%ﬁg g’?@% %IS Mﬁ%t}q ?&#?18%}/011 No. WO
92/1975%. WO 92/ 19759) . Furt her more, in addition

Forthdignoad, cilﬁ SORAL: RNRY oFR, rﬁgﬂl 95 n?e%o% fgﬁ' (ﬁ%ﬁl%m%u 'Binan antibody,

body,” 35 techni ques or obt ai ning

teChmqu%ﬁw‘{Oi‘ HB@PB%g B*ynﬁhﬁmh@éwa &V wgnming wsag aamrtnamdyb(bdyummy are also
known. aF& Haflk e 1o

o e Y Boso TR GABER e tobioh B 1BASH! 8 Bl apipties on he

the 13 surface of phages as single chain anti bodi es

(scFv) by the phage display nethod, and then sel ect

anti gen-bi ndi ng phages. By anal yzi ng genes of the

sel ect ed phages, DNA sequences coding for the human

anti body vari able regions that bind to the antigen



10

15

20

25

30

35

5 conprising the sequence can be constructed to
obtai n an human anti body. These net hods are al ready
known, and -the publications of WO 92/01047, WO
92/20791 W93/ 06213, WD 93/11236, WD 93/19172, WO
95/ 01438, and WO 95/15388 can be used as reference.
The above-constructed antlbody gene can be expressed

w5 SN bPIEL BN, S SyTBIRL I sk

antigendlgndige ahaINa i By B0alyhing gemdse)fah& sdbaetyd gepes, DNADe=quences coding for
the hﬁﬁ&%ﬁ?@%&%& euxjgg oh? did 2%18 t(!) g ozfngigi{l gzr%glhues Jt%lz}%e& é)é}‘he the DNA
sequengsf oftdnescEn thabbnh;is tyethe antdgends wewakmd anamrmmlamgeﬁphﬂsﬁhw:ector
compngﬁ? his) s@illlé%e M@%&%ﬁéf?&%%?m anr}ﬁnn%ger gl chfanzfgl?se methods are

onmegal ovi rus 1 me e ear prono

- ﬂreadye@pmmﬁihe publidationyefoWeor &Y exw 32 SRL0THBIWOaH 06213, WO

93/112% 'W@@%@h o 9% WW%%@%&{W&?QSM?9@%}150&&33@% Hpgd dn

present i nvention
p%ﬁ@b@ﬁ@emﬁm@bﬂdmmmmmem@sseg@bcycudmg\w corsventional

method@dEQMEh hYSamBhi Hﬁl 4 agﬂﬁ\t{é%)e 2% $U %Q%re%@fld using a DNA in

manmal i an cel | - erlve pfonoters ancers S

which the, gafibody EaeRtol ierexpeassadis fupctimaljgated to a usefad commonly used
promot SR (Rly WieMal @(ﬁmﬁ%&n@f ‘Ek'[@ﬁrﬁﬂfoﬁ? E@&C ?f f IVéCtHIS&)QIl[ﬁISH% the DNA.

expression can be easily perforned
Exmpl?épﬁeafwtwqhﬁ@c&h g Udﬁt q g gﬁﬁme@bmsermeﬁdwte early
pﬂnnoﬁ*gdmﬂ@e§1979) 277, 20108-114). Alternatively, in the
c of the HEFI| a pronnter/enhancer the nmethod b

Rig» athenpromagrs/gaipngers teat camge Nﬁ]g%ﬁdiosexpfe%%lg the antibody

to be udddeh SepréehdsviRion 1£1é|£9(§:0\)1ral %rorﬁ&%?s)er&ﬁﬁbeﬁeﬂ&ﬁ@&mwms polyoma
en.E. colt is gene_can be

virus, aflQRRiEES SEOY Yirn Al oFD o s P AmEBHBo R it
promoté&t$2hkncids QUEH & hun@ansél hoﬁ @éﬂﬂ&nﬁﬁ(ﬂm 13Nt i body

secretio nd .t ne to 25 be expressed.
EE LR 5@6 mm% (dBaE used: thy ErRsesson can be easily
perforr@ﬂeb@ fbn@mgehe memoa@mumam et &Y@(M@I@lgalﬁrm MLkl MNature (1979) 277,

01145 Sy PSR O B0 et QLB SCor o oy

M1zush(rr’le9&9)l BliTyshihd - H 464 Naanatd,S. E\Tu(Seme‘Icmw Res. AASERI 8] 5322) can be
(1992) 6, 2422-2427); and the araB pronoter nay be

used according to the nethod by Better et a

( Béen & colMs wstd,ahe antboile gewe (hXBCxpPebllsd H;Oﬂd;cﬂ(ﬁﬂli)f ligating a

used.

_conven%%\gp S%%f&ltf)?%r%g{er %os%ééga} % ﬁglirer?(ge:fég g{;]tlb g)td?z L%chgu%e Eaﬁ?g)tes il’%dy gene to

be exprgssedBadix@mmpids. of(a;l;g&i’l))tei ﬁﬁ:}ud@Sﬁ@latE&ﬁ@mmy, albeB pﬁ)&d}tﬁ&nd such.

when 2 RS SALBIGR: 00 BN RO 2865 2L S0y e ot
Ward eﬁdﬁleaHé,eEi Safet ek, I‘Mpnedb%%t%ﬂ y544eb'ttﬂ dMarg EHe cant,iRARERB J. (1992) 6,
2422—245} %H lﬂ}'iaeargtﬁg)%mgtegmiaﬁ\é@ug%d gc%%?cgﬂ% to the §\7ﬂk9d ba/%et%eﬁﬁt al. (Better,

cation ose derive
h4€fa&| U@U3Q§@ﬁb%#}d§4bb6ﬁﬂne 35 paplllona virus (BPV)

affles %@nﬁ@b‘%}gﬁ Iplr‘(?(ﬁﬂed Los ?zg:gﬁeﬁp (E cgp hap %elr]@ mgngl sequence

(Lei, S. Sxgirebod B topiob (898 Treyo o4 286) vy berviserbag! e sighaleseqetice for
antibodf B&%&l&t r %5, faﬁir H I’f‘r&lﬂ&d 980 Fhe SdBHMH REsdhBASEd (i used after

i
ADPrODIE pfoH iy R BTSSR e (b st W CuEHI0394)
dA?M‘férr&ilﬁ'aﬁ&@oﬁ@ﬂ%ﬁ?@@erﬂv@ﬁfﬂ&m g¢u6. s}%d??ﬁrﬁér'% saﬁdé}mwrus bovine

sel ect i on_mar ker . production sy
papillompgyirgsyEbaniang spetemay ¥q= Besdi edn ﬁ@dlﬁen Lfge@ahancma éheﬁgene copy number
in a hosPESBSRerd, MLERD %In%%

anti bod§/]d pr epa¥é§$ﬁggetﬁ%%&gggsﬁgﬂ\% 1t§l¥o an 1)lfm%rSl\?Llevo

production systens. In vitro production systens

i nclude those utilizing eukaryotic cells or

prokaryotic cells. Production systens using

eukaryotic cells include those utilizing ani ma

cells, plant cells, or fungal cells. Such aninal
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(e.g., A niger), and such. 15Production systens
usi ng prokaryotic cells include those utilizing
bacterial cells. Known bact®rial cells include E

coli and Bacillus subtilis. Antibodies can be
obt ai ned by introduci ng an anti body gene of interest
into these cells by transformation, and culturing t he

] t | t
e I CR N TI  YEe—
phosph@u@yylﬂfﬁ&hﬂera@?@i@@po gehdydiftyaimyfobee teslectaqs(dBB) k&R, or such as a

sdemuﬁﬂ&ﬁg e nmedi um - and serum suppl enents, such as FCS,
used in conbination. Furthernore, a cel

i AtlY prhdeeitonvysteramag bt ubalipr @mparmgmeb@nbmﬁessﬂ‘oefeméd in the
present 'ume tl&lﬂe %gﬂ%%ﬂgn%?ﬁéﬁélf or an%%glc?y olféq?rgﬂ%p | nﬁ)élp "T']‘élﬁ'ﬂ and in vivo

uce an n Vi vo..
product;qm SYPig@spr wwmp@mﬂt@ysm eysternnpictide thdso sieilizing kbilzirpgic cells or
prokary®fit B&lss or plants. Production systenms using animals
i ncl ude those that utilize mammals or insects.

2ENERFHENSY st usiag cbkarysticedlisdhclude @ma wiliziriggmimal cells, plant

C
cells, org%ﬁﬁﬁﬂﬁl\% B?%ltcg gﬁlﬂ'zﬁ Seld e ﬁpg@ept famn d1%5§§ foir: G§WF CHO, COS,
myelomankahythamstes tidngs (BE SH ﬁh ﬁfﬂrmc@d§u¢lk\®)ram;pthhm pells, for example,

X H6b X
enopu d}% ﬁh@@)ﬁnsefc@&elﬁ Rk en f%}?o@}fese arid rra < KHAQWD plant cells

I’l %ene 1S | ni roduce
include g¢ %We% aadicatierpigdgeins Whisk gedeionltuted ab oauusof Known fungal

cells indhit®: 3&:@&@1}1@ 208 Rh AV cANY. ot NER S SE0N% rn?(ﬁg ﬁfr%'i guch as.Aspergillus

exa e anti body 30 gene I'sS prepare
le.g., 4 gugex EVdFWQ%rtlng the gene in the niddle of a gene

@Tﬁ@lﬁﬂti’(hﬁ sstPnoLghp pr&@%ﬁ@%eﬂ@ﬁfckﬂi&%@ LBz 6686 cells.

odyced to mlk A DNA fragment conmprising
Knownﬁ gﬁﬁf&ﬁgﬁjma%% h@%??@ﬂ”ﬂ%@#@ﬁsgene i s injected
IAl’(tﬂooﬂxeg @ah be Bbtﬁﬁﬁ:d b@fﬁﬁh‘é&ﬁ%ﬂ%@f MRibbdy géﬂerd?%%%gt 1hﬂ)t fBese cells

deS| ntj body i1's obtain
by “m?‘}’m’é‘ ﬁrc G? rdlsdy it e Rl ‘conducted

accordnfgrto Ihnbhrﬁ ngakddst h &br éﬁ"@}l& @MGE!M IR Yop VP 64BT MBR@HI&Y be used as
es of 3 t he anlna 0 increase

the cululgt SRS AT sFmf Pl S
Furthermoro daicaitlinfro dunet veit ﬁram:gﬁﬂy %eﬁ@ﬁiay bb @LnTBes ﬁﬁyth%bdommal

riatel y.used. on th t ransgeni ¢ goat (Ebert,
cavity Oﬁ?‘%%@aﬁémgt PRI ‘6’893’ (’18@&) 12, 699- 702) .
e theathap thend, Vmwvaapmdﬁdﬁgﬂrﬂ}mﬁﬁlsuﬁﬂgde tHosd §tﬂh:{iﬁ%§%ﬁﬁlg or plants.
i r.us.ins W t e desir ant i bo
Productl\fﬁel%gs’t gél{? 1815%% ing dg | %gtaa}; %JE %‘B‘f’%‘?’ﬁ&)‘) IRIGRTS hg
gfb@ymﬁlsuhai cah bt bl inthble poatn, dijhebap, ﬁ;cgeb@ﬁnes aNasUER(Vicki
acco i s use

r.eove 0
Glaser, q RS eg.ﬁééﬁ’f%gﬁ?l%%% A)Pp 1caﬁ.18n\ﬁl,sf99§i€ ?qu_g&ler ARGCLS ﬂbe}t SR ge used
include Fébkﬁmé@& oWhepasiog plantg for qxbﬁ‘gﬁé}@c)baaﬁdmhhee ‘ﬁ@é‘dt or is
t t er .
VI RAP g R ARELET I RS R FelrRo R PR Bibage &
produceq @ the body ebthi aninalabeplan and ﬂmmtrawVet‘elde fres ei@@bie the antibody

gene is pﬁ‘%ﬂa&éﬁ)ﬁy quJI%H‘gIeE ;’ﬁ%&%ﬁl %?'esl?tfg%ﬁcfdg% alga}_qe fggngmg a protein,

such as goat B casein, which is uniquely produced into milk. A DNA fragment comprising the

antibody gene-inserted fusion gene is injected into a goat embryo, and the embryo is introduced
into a female goat. The desired antibody is obtained from the milk produced from the
transgenic animal born from the goat that received the embryo, or produced from progenies of
the animal.  To increase the amount of milk that contains the desired antibody produced from

the transgenic goat, hormones may by appropriately used on the transgenic goat (Ebert, K. M. er
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When producing an antibody in in vitro or in vivo
production systens as descri bed 10 above, DNAs
encodi ng the antibody heavy3chain (H chain) and |ight
chain (L chain) may be inserted into separate
expression vectors and a host is then co-transforned
with the vectors. Alternatively, the DNAs may be

al, BuWT&ﬁ&%E%X$?§QQ§% @ﬂﬂ%&gexpre55|on vectorP;?gnt

trans I nt er nati onal
A@Wﬂ@@&@r@nwm pitkatdrmris heed, Wk Bdétdbwah badhévirus inserted with the

o BRNOEAER, U580 DD R QAT B0 P s o
(Maedg. g §’ @s Natane (&%)BéSsﬁﬂZt%D y Mmeb\teﬂ vt tcﬁh’a@&@ﬁtused the desired

antlbodr_}ﬂ%e?a@tlé &Qeﬁé?%ﬁgeﬁ(ﬂm C?(?(gfe%:g{) %éf {15 3:)%}{&@5:\%\; g))n t%ﬁ wegtor is

introducp ey ga‘éﬂlﬁt swshs dgrp blgcf@hammfcem;m nkEhks Bh@erduin is used to infect
tobacc@&pé ONToBERa FrREShy 1o o g ﬂztépa%g bﬁé{%ﬁr:o?ngtga?;t L DO this tobacco

ra nents are produce rea Ing d
(Juliangk. ‘e(ﬁzl\//lﬁé Grurek Anpiugol. @&;%i) B40r31pEy®3i n, or -
ale@Jnr}ﬁb&Nﬁﬁg’ an %{E%ﬁy ﬁpfhggfrg 9. LDesSE glfodﬂgt%enn%gtg}%% as described

gﬁﬁknstructed i nt roduce to expressi o
above, LRGsPegdae aHibady Appvobainatte clhm)t anddight véh’dHE(L ﬂlagl) Jay be
inserteCihto Mpasite @iévr@ﬂsmn vlactol‘ﬂﬂa%ﬂés&/és(%@% 8. trlé%tr)] e 1thz LQectars.

etter, Horwi t z S 1N
Altema% yelyght Pﬁ‘éAS iy s imseitp irde Risingie oYpressioskesinafor A‘ﬂnsfomnng a host

Ib&ﬁfhmglmlﬁoszpﬁmemyp Lanoyi ,
(sec. In Met hodg I n Enﬁymllgﬂl?(&(%wfgéiawlcg%?ﬂg%%% d
REQ} dxifglies yisedsin thY presgtimsagion marhaamsbedy T¢eesey or modified

productk MeréF30 G686 asBhe ¢ calﬂae @taﬁtyal%ed mﬂh@&%&é&%ﬁb{ll nif(or example,

scFv can tal ne

32-1
atibodf eFgetAhilnde Py P Hoivaome) Saslnaban v (v Whichibe Fvs of the
H and Iacitaukmm‘y lihRed i@ af &fpro h&s 11511(@1&! n |V r Egl on ang t hgl
I NKed via a |1 nkKer rerera
LSRR, e %ﬁ%qﬁfﬁagem%ﬁ profiuces] bytrogiing anppgbody withan
enzyme[,\lﬁlrlexaxﬁphxj pazsaia or pphin( dOABInARel 0 Bty 28&Rng T]{B& Magments are

chains jin an scFv may

construli88 0050 R 1S kb SN o S rssarsiedda de Anpeenbos ool (scc
e.g., CopbptS. deail |Jnkmnnsn<ﬁlo(1994)1162pg96$1-@9% rwﬂepm & MW, A, H., Methods

n Enzyirfbﬁosgi%)?? el 7f8a[f%’?5 gé %ae&%{kﬁ%ng &o&%% td’lOdS in Enzyrgology

(1989) h%ﬁw%ﬁd;@,dmgom Bathdale mshaymsmgpmmy ng1,td8e-dabVRousseaux, J.

ct EERERTBHIBOBEEIEND T3 BRR, Gl FPr con

132-13Qf or enent i oned anti bodi es as tenpl at es,

ot 0 odes t sire
IR e B RO RRE st el el iion P Vgpeion of an
antibodyr j lgghesafivathe dbthaie W degionemnditi Iathain e repdsd ire Ii[hnkawia a linker,

TS t
L T A R Mt e
3879-5888). palhiesV regien dfithe Botnd Teshtdnsoh anheF ik e dtgvédorl any of the
antlbodléi‘ééﬁnﬁ&gaﬂov%haP%ptldégﬁﬁ(gﬁrfgpﬁsmn%I oﬁvv%%(?rg:mvclggg o Sdmple, an

DNA h been ob an ‘expres
arbitrary. $pgle ichain peptide wsﬁn@oﬁimmw amenosteot meiduss t h t he
VRE § - GRBIRE TPA LN Sgo %b/ﬂ%n{ (}Bg ngﬁc:gi)gglg the H chain or its

v ds. I n addition,
regm%r@zrg %Ate@chémg/@ﬂth ngs,m omtafétﬂ:g;dls ofthi la@)rmhmthmsdi antlbodws as

template® PCRakdpliffig @Qﬁoﬁﬁh o}ﬁ gﬁtﬁbgﬁ&%y thferd@%%nan%ng él?lﬁ éequence in the

| produced fromthe tai ning and expres
temp atet ARy HH@E P that d@@ﬁth@ tﬁdyllme:\f@hﬂmgreand tresdurther

amplify1ﬁg ey fhddTNBWoRtion with a peptide linker portion-encoding DNA and primer
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As a nodified antibody, an antibody bound to various
nmol ecul es, such as pol yet hyl ene 10gl ycol (PEG, nay
al so be used. Herein, "antPbody" enconpasses these
nodi fi ed anti bodi es. These nodi fi ed anti bodi es can be
obt ai ned by chem cally nodifying the obtained

anti bodi es. Such nethods are already established in

. It The i i es produced and expressed
paESﬂéig a%%®%m%§ﬁf%gIF%%T%géaggggﬁ}?ﬁgggﬁg?de or outside
oFurtheemarel dnce mn fscBvrehasling AN Ipwbiéi elstained, an expression vector
. I ' ' tion. [or_purification 150f.
compri-ATRITACA bs o 1O e BhL PRI Ko Ui b FsRA et Pime o
convenipanal wetheds. byin afifiition the stiroret legridgiind. acCotdingie doavdigional

xnmbod¥§§g~ﬁ8%o&he affinity chromatography include, for
exanpl e, protein A colum and protein G colum.
Caimiladly 9s alwwyd, those atdiibogy Grginanta cambaprodiecl foste theflarst by

btaini ol i PEAE: : h,. .l
obtaini AT e PR o s RE AR ey R Pl gfoody
fragmerigol ati on and/ or purification of comon proteins my

bgs H?ffﬂﬂiﬁetﬁ%ﬂti%(ﬁz, Ezgglﬁtlélédﬁzgaggné B @a?%u%f"ﬂ%‘lec%%t%%uch as polyethylene

exanpl e, e anti > 2 or the prese ) o
glycol (PR rmssorsasisee- | Blsraam.cantabrilyd engnumpassas dhdsy modified antibodies.
These nffARAQPBS BLY S EHhiNE @n%éﬂeywﬁﬁfyin the obtained antibodies.

chromat ogr aphi es_besi des affinity c rona%ograﬁ%y,
Such methpgser alrgady egpblisheddn By arisal t i ng- out, dialysis, and

ST antiGhA S B 8K RRIIRS p#eB&ldUL Bbo¥elan BX888%Ed from the inside or

.. 1 on-exchange chromat ography, hydrophobic . ] ) )
outside ghihg gl B epHpst. gad pritlied. tathosideniey. s én isoftiogend/or purification
of the aiHAMR LG BPHeGtefaniRentARl el deffohh &b PEHhLAY BRRERtography.

liquid 8Erggat rraphy 25 (HpLc). Alternatively, .
Columsys g9 By W dprdas i g Hegiapiyinclude, for exgsmplpnirpigin 4golumn and
protein gf cohgﬁn.aﬂlzirﬁél@ ue&d fy t@;ﬁﬁ{dﬁgﬁlc%%%ﬁnﬁﬁﬁe,ﬁﬁr Sl TRAD,
PoROQYSRFREERICS RS SMELL £ S 1ol ved for o cation
and/or pﬁlﬁﬁlp _'SbsﬁiZUni lesinynddi ;bz‘dfeihiﬂsgn hee gd&ﬁ; zﬁﬁldatYe izigdolﬂzhjt&ﬂnm&:ﬁr Rvay.
-) . measuri.ng.t he ahsorbance a nm . an
O P At PP OAr BieEE IR b Aged andior
puﬂﬁed/ﬁgt@pﬂ@:ﬁh&ﬁi s%elecwhg and s:if)mgml .I g &famh‘rbgrfapli‘ias ltiési‘{ﬂ?ol hﬁ’ﬁmo 'g_yl
ca erfo . as follows.. Specifically .
chromaggtely MieREhRHTE ity sl PaendyE el BRCind §% Gpimagapphies
include,(foﬂeﬂ:nlhﬂcf; lémiaex{thttﬁgdaglfrﬁmgtogmﬁhﬁ,.}@)irdphoﬂd d,ﬁfblﬂr]ﬁﬂo@aphy, gel filtration,
6- at Nync) a I ncubated overnight.at,4C to
and suckhHEbe oBoRbfoet MR IE apptie B o0 G gitotafoerahy
(HPLC)apprepriiatlgl rgvatsd phasd HRG magpe afed he present
[ ' LOpri at.el iluted,s | e.
CHEPRR O (A ABBLAES B4 it o ARiney by psorbance
measureanine dEIdSAaqorstuahd aBpgciBaadlyi the abstreaobet or detarmitalisy appropriately

ey : t : te IR, .10 i 000x .
sioins RO A ME R ot 0B £5a Ry HO0 cttaing
the concertrgtRinG1 SOURCE) 1 mg/rabid e dltanditivelyiznadifalf LG tiromeasurement

' t at : I h suybst .
ot 8l QOTLBAREL 480 A1 S0 OLIBE R B g o1
ng/mi wath DK bmﬂbb@tﬂbagw (@t V6] ingdiedoREPIGATE] READERvbatel incubated
overnig}gtgd??%% glyﬁgﬁﬁiq%%ée %g%?ﬁﬁwﬁt A %10%%%?%([ ﬁlt 3R a?)Ero&ylfigtely diluted
antibody of the présent invention or an appropriately diluted sample comprising the antibody,
and human IgG (CAPPEL) are added as a standard, and incubated for one hour at room
temperature.

After washing, 100 pl of 5,000x diluted alkaline phosphatase-labeled anti-human IgG
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5IL-6 variants used in the present invention are

subst ances that have the activity to bind to an IL-6

receptor and which do not ¥fansmt |L-6 biologica

activity. That is, the IL-6 variants conpete with

"IL-6 to bind to IL-6 receptors, but fail to transmt

I L-6 biological activity, hence bl ocking

B d_signal transdyction. The IL-6 variants

(B10 S e S A Brts e g ot 21T O ST ERRBR g another wash,
substraisisbBition ix dddad afid Hubated) and chahHsedhateas 408 1R nddikined using

[ f - 6. Th I gi f IL-6 used . as the
MICRSEERRUBISE Rl Lo LR LBl b Sdrdios o P ntsocy
of intergst. preferably human IL-6 when considering its

aft I.Cl h... . More specifically, am.no )
ST SSE 30 Syl SRR LA L Ry v i
to an Is@rsaptar yndswhich domet wénsmielll-6 bblagitalacadid SRGURNGE IL-6 variants

je lec del ogr a .g.,. "
compety R RO Rt AEp BROLY (3, SLRRAN £ oty aprvin: e
blocking 3L Geyediafind signeltthessduntioessi ng t he i nfl uence of the
S I ] ' ' .1 whol e s
S 0 B GRS LS MO o
amino agid rgsigessiig the anginp acidsbgrante vEH, -6 otho ntiyinpeilf auned as the base of
the IL- % i . ' ' u IL-6., . .
© IO el iR B Rt A bl 8B eh afyigering it
antigenitily pige8. nut ati ons so that anino acids are

SMbfd dpkaitiestly, aRthdt el mtiﬁgoﬁ Esb;%rﬁ)?lék&‘ gg g?cjibgc(%?l:gqge segqndary

e I.S obtained. If neede Ser
Stmct‘lfg H{]‘g‘e éﬁ‘ﬁaﬂﬁrﬁipﬁ Brifar@cagphung ke solenlar andeting plogedins (e.g.,
WHATIVaviasd e:GANJ. dgoo bh-aimad 1590 a0 @byj'éz,gmh Brther goses ?Hé% the influence of

h bgﬁgr nment i oned et hods T or “expression, pro
€ Subs ecﬁi‘i?’inf’iae TPHAUESS) i whiotrameleawei bAdieedeterspininaftheappropriate
amino aeidasgithieso Ok stibithtkbd Goudhd ' h%ﬁg% i i i
the b Br nho?f ét_al., J? Bigﬁgb%ﬁg#%quﬁﬁ 1 ifE%ﬁ%EWdoutumng
e humgp.| ’ge%{a-glilqﬁ)gu&mg}e:opdgﬁmegqe spdomplaigto inBsduct 3@Rations so that
amino aMfls 8@/siBG#Ged and (NGRPRO1T16888ant-encoding g@ﬂé s %E}tained. If needed
i geptldeé.qf IL-6 and partial peptides of IL-6 7
S 8OnG EARYTST 1P 67 BRPTARR S FRPHHUOY €d@inand thy ht6i swiagi esn be obtained
by applsnptibafresettmid htsteodster @giéstiohypbBudioddad Pt Btion of
13mnnﬁ%5ﬁ%ﬁﬁ$%§sand IL-6, yespectlye!y, and whi ch do not
ransmt it- 6 bi ol ogi cal activity. Nanely, by binding
tSpecifid cxapples oftfe &D-6 xkarilﬁntfs eeedibbsedrin Hfﬂ%ﬂhf}ﬁ'%r !zth,_-JgBioL Chem.
r epti de -6 .receptor. partial peptide
(1994) 283 8- PR S dvBTL (120% 15 ERvol et B B BRRS b avo
96/17869.eceptor. As a result, the biological activity of
- 611 a ytted, and therefore |IL-6-nediated
o £ %‘gt%é S oEEP A b B asd?iel%éreﬁswprsgp beaised webe prosent
mventiopfire| sub@ammes that Baveghe ptibrityan bipkEptldegcéhiats 260D, $Bpectively,
: . t ino_.aci d sequence, of . the region,
and whi B pltoafrate 36 100 B P5 SRS b gl el dming an
IL-6 recgpdor or ILi6q thel Ree@partiat prptide ndibedLeaf rebpt6r wittalldepde specifically
ERTETIESg s g t sually ¢ ise 10 to 80, .
i 58 FOL N SHEDRSBL P SO S
transmitigg; apd eyt igured -6 Thatiated Sigpa ritansducpiepis ideskedr | L- 6
. ' id roduced accordin
TR AN rBet)10es Al UR RERIUCRS ASERLLS 00 or
amino acithfgHere o ghe rseioniof tlesiLob op Bpbirdepsy nttiss had sequence that is
involved in the binding of IL-6 and IL-6 receptor. Such peptides usually comprise 10 to 80,

preferably 20 to 50, more preferably 20 to 40 amino acid residues.
The I1.-6 partial peptides or IL-6 receptor partial peptides can be produced according to
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nmet hod, by specifying the region of the IL-6 or IL-6

receptor amno acid sequence that is involved in the

bi nding of IL-6 and IL-6 rl&eptor, and using a

portion or whole of the am no acid sequence of the

speci fied region. When preparing an 1L-6

partial peptide or IL-6 receptor partial peptide by a

Al netic %Eagn ering ?ethod, a DNA sequence encodj ng )
BENET O¥ES Y Spgcﬁte?‘@"é‘p CsETIREE REACI eI e @iep PERAITGA Synthesis
methodylescmpifyj@tg ﬁhet ﬂafgmntdmeam blgﬁ-g?ﬁcegﬁ)rfgmiﬁd 284 s@¥ence that is
. i.ng,.t he repenti oned net hods for .expressing, -
tnvolve BRI e GRS b A oS ReDee Btip b Bgle f the amino acid
sequenctof hicogpecificdfedidn. 6 partial peptide or 1L-6 receptor
tial peptid eptide s hesis 10 nethods, the )
_ 8‘2@8? Sfﬁpgﬂﬁ%%ﬁﬁgééﬁ P@gﬁﬁ?ﬁ%gfrsﬁe TRRENRdRertigl geptide by a genetic

engineceng nptlend, s DINA sghiase Gyoding $hedatd pasidelis lns@tiddnto an expression

nt.hesi s t hods be .used. .
vector, %gg@% i&I\cé: gFPtu?e %ﬂﬁg;eesog’%ﬁ?g;ﬁa%a ng g—xepag'?rpg}eﬁ{g_,@ed methods for
expressing) prodiicigg, tahé podfitagiredeabinaheghtibadieCont i nuat i on of

/ t P tigal Vol . 14, Peptid . .
?g; \r{ﬁﬁg{ggl%?l(lll%g Bﬁﬁgﬁ%gg?g ((nl-e .8;6%%68&1{ ipm%aﬁjl P‘?Pz’ e @%f}?tlde synthesis
methodssitengeanrllBistdpeptide Amthesiomethodhdseeayiid)eshdpimt bpdhesis
methods{(ﬂfgiqggrfn@ x ggﬁ’réﬁesg}%eﬁlghé o:gmﬁ&gtug&{‘ hod can be enpl oyed:

_ correspon he C term nus of the

- puptifally, thaynthesis hes be petformddooliowing the swthpdidesdrbal in
« 1S : ' ' I - en.elongat i he

Contin i 0alohch O SREA AFLYE Y )4 D20 8L QIBRLLT s e
Haruakiagige 6% loHitobade §50teg) anisen sididdavhostheais anithngl, for example,
the foll I _ [ s_ar .
 ISIBYRRIEEEEROEN S B LSR! LA QLR BB g o
peptide o bessynihesized isponrd & asupabridhatds trsolpledn drgapjc sohents, then

longatih @BRthe i G d LOM08 s amino aci
elongat heak ﬂﬁgﬂgf%ﬁdgg %@@%&%&%ﬁ%@%}ﬂ@ g-éeg]ﬂ'e%égﬁglcolff 88121@rensmg amino acids
whose orapmnpgsoupiFad benich chinSenqsiopel greupsyart pestaed with apadpyiate

protectir@ @rﬁgﬂnf &R0t h @ fhhec BAR ~t@ﬁﬁﬁ9§ﬁ%&ﬁoﬁ%d’i@&e TELNSY of removing
.based on the type of protecting %éou used.
protectings grapps fem phog@mpng groups ef dstresin- ymf moiiozeifl arpeptide.  The solid

phase peptigy SyntBQR 6 bRGEHI Y adsBRAhRNha B hEAESd 83 TLQFﬁllgg %e?hod based on

the peptide strand fromthe support are carrie
'msnmeggpr %%n§ﬁ§§Wd§E¢reaction of the 25 peptide strand

Afteg @litefratein SYidfepgen syhih@gil- 8 a0fbdve! ddpHAEQIBLBAREH and reaction
[fo ﬁod ané 11-A

to dl §§ ni. acig |s,%%ed for the Boc net )
o cleave e bPRidesTignd SopHYa SUpRELABICAEI U@ h ek Boke Hevsga reaction of the
peptide swaadpihgendrhle h?&@g@ﬂ frestidcanas RbRhA%E L sREMiL d8dhesia for the
Becnuigs tr&2%$#.|gm roge %Iggrldg_under t he presence o

i obf et e Hesiibode Recordisbe e eympbatibngample, the
above—mfﬂﬁéa)mdqir(&eithcﬂl%e}ggd@&&i@[%r&!t&ﬁﬁitlﬂﬂrdééﬁ ﬂ%%ﬂﬁ@a Qﬁiefrt R Presence of

, SUpPport. reeze-dryin e recoyered pepti_de,
anisole. - Mo RO R Alrep R oo S R HEqrolGraaEowt W cleaving the
peptide framdhe suppdite Bydeepsityd; tht @eco¥deptidd, B.%rlllde pepti(ti% can be
o,cleave the

._.de echion reaction and th eacti gn .
obtained D HE Sk P B i bt i Seipore* Pl AP P action and
the reactibfAo bleawe themiebéde st dbnathedrppsri badbab@¥@med in TFA by a similar

t.al crude peptide can be separated and/or
nwﬂmﬁi%ﬁ%ﬁ?ﬁggag§&3pplying HPLC. El ution may be perforned

lihd ebtained icmdmpeptid ¢andrsepmbrg aadbaparnfiad By OflYink TEPLC.

: 3 i.ch is.generally used for. protein
Blution 48] WEHr YR S P o RUSED Bie wR el o Pt sysem,
which is gersallsohset lier wbteai pwificalionmalhe frapiting cprrefioheingné the peaks of the

oSS RORHOEERS Pl e 0 e B

anal ysis via mass spectrum anal ysis, am no acid
conposition analysis, am no acid sequence anal ysi s,
or such. Specific exanples of IL-6 partia
peptides and IL-6 receptor partial peptides are
di scl osed in JP-A HO02-188600, JP-A HO7-324097, JP-A
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The IL-6 inhibitors of the present invention can be
used to pronote nuscle regeneration. Herein, "nuscle
regeneration" refers to ret9very of damaged or
atrophi ed nuscles to their original condition. The
recovery of nuscles to their original condition neans
that the vol une or nunber of nuscle fibers, or the

. property.o nus l e tissues (tension devel opment,
fractml%r?ag F{gﬁﬁgezg p]lag,wem ( P§iE Vigrpase ﬁch@’glrl)‘l analysis, amino acid

compoﬁ’u@@ﬁm&yéis{am%mjic@d sdg h@l’fdetﬁnlal)lsﬁg_lef &kHrns to the level
r atrophy rein, preferred

befor.e the da
58 16 EXaERD ﬂﬁrwr%g@rép%r?ﬂéﬁﬁ?deﬁ ) lidereseiater partialmsptides are
disclosat@uiPr AHD2-1BEEDE, rabﬁgrugeszgn‘O9g rmA}}m-pﬂlebs |aﬁ§‘Uﬂ"ﬁd States Patent
caused by disuse of nuscles, nuscle
Pumma&f’?ﬂ&hﬁa@g@ﬁ%sanyl ng chronic inflammtory di seases
siibd ataﬁiddf&lmﬁai 1@1: i thle piéetséﬂt it eiti o WSH B0l OR ilﬂeﬂ tantzbodws which
enita ul ar . di se n n.the
are bouf JE oS myaliitn o PofiglRe ST, psgave pgstances, and
toxins. n(Sluc]p) aﬂsztjugald:ch&dtl)boﬂieﬁbﬁmﬂe ol&ﬁ&edbyﬁ?bhﬂ@@lbaﬁl\édﬁ?ﬁg@ﬁe obtained
antlbodfe% %Zﬁée({nfs Igﬂ ﬁ%ar el-ts%%i: oo éfgfst]a‘ghshed mn'r?ne-fxﬁe The
“antlbijlee’ telthe pfesmlsmk@tmﬁ gacuaiRish Gese bdhjmlt@ifhnﬁab(ﬁbé ite
1.8 _descr.i.bed bel ow. s thought that )
BledFrd BERUF o s PESE R RIER R b il B geriarBtpyele Tepeneration
Herein, awecleeganermgbh” difars 9 mooesry of desda@d dmrtrapitied muscles to their
onglnalddo];lﬁﬁfo Nt iRt 69: V&g%\yﬁ\/’&?gﬁs wgn?eﬁ?gg‘rm %tﬂg\é/t?otgﬁgeaglgg@at the Vohlme

o pr o
or numlmy @é nggc]g rﬁé)eusama@e grorBaty el Imhuseledskbes (tehsibn Hemedopment, endurance

) capacnyg téﬁoﬁ%?}@ﬂér@é@ddgﬁﬁzﬁgdﬂt&h&% L}f gr?regl?r?l%g)e tﬁy&) ggefgregthe damage

ferentidate i hio precursor ¢
or atropiid pramf@@ed ¢rampderaafé dnsscieadrophy’l iaclade rnmed:ly atrophy occurring

f
i the age?géng s ems e r}g%cq_‘g% xﬁlas%fétbét?ogﬂngg?us-gg% '@l H%e Igu%c&cs muscle
atrophy RgoTaRATi g erie Indlanithetpry, distrses sul asiéleumamncl heshr &6, muscle

a.trophy'lﬂ E@r{ge%ltglemﬁgcuialilﬁlsggs%é“an ? and fuse with each
her” or wi th remant muscle fi bers to form nyot ubes.
ﬁﬁéhw@ﬁ%éeveaew,ébe el el tisur isinohpatids by Gorted, and it
may be éﬁ@dbﬁe Hke e@aﬁﬂrﬁ@l@%ell cardiac n{u@cﬂa hen %F]ﬂ%% L ubdlY & 'ar?cﬂ’or

mat 1 on

: regeneration” may refer to t
myoepl@anﬁ‘?sjtceﬁuscl e tissue through the process described

aDQ:V;ﬁocess of muscle rdgenéRBoRiRSERH éa'l?éiﬁ*ﬂ’étcle@@mvoﬂ/% QERELPBed below.

cle reg eration"” means that progr essi on

S
Itis ﬂlo‘é@ﬁﬁ el el in adidhegle Gasuey egle,qralbe@va Besiecellj division arrested
or are ddfRegliQtiag §1@le0 rﬁ@‘ﬁ%cc@é Qma!té?fhn‘afsteﬁ'{‘t% b Rtk ﬁtlscles such
kj'%? tellite cell IY i.n muscl e regéneration,
as skelelff inysgles Freamancd o WeLzrUg gy Brerrok Sromst psspddhrough the
basemeﬂfﬂﬁ@h&aﬁ@ gEfedngikicaRto p-EB&Jr%H REE cal RURRINI ARG dnbi€niprate to the
on of Satl?t%el ite c nmeans ‘pronot i ng ng

damageﬁ?éit% *?ﬁnve Iy ropliertingiagd dl TeRfiaingy ohbg lé‘ﬁ’P}élﬁStéﬁﬂange
themselmt(ml tlhe beseaeint ﬁlemIbPaﬂehﬁomfdetﬁ@ Ahmbgpdanhdc b ehddShivade into the

e SARASE L SPERSERL 0D TS, BERD BIDISL Can Be e e

form mymngeke The mysmb%mﬁ%&m&g@hymﬁmﬁw Hﬁtﬁﬁec@fne{ﬂdﬁﬁ :cnﬁ_rscle tissue.
ersrsrncrease amnlste,rln t.he ents Q

o h ek G ER F ruide Ao tb B g P i AN Rgion of adlt
muscle rcasnsﬂn}emgﬂthe prciaesspie@mjﬁeelchbd?ae vol une or nunber of

?ﬂ%he nér{e% dﬁ{vglé@%{j I“glg)&ln% Bfgw&cé:srlége%\é@auggt E}%gl?s tgzrit tgg progression
of the maghdé tdgensration, dascribes abbve, bonbelermd, Miakbes, frusetien of the

not ed n nunber. o

st hEASRELRELAN, LRgREATEN o BBl b LBt €

mtotic active satellite
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10cell's / total satellite cells). Wen the number of-
mtotic active satellite cells is increased by

adm ni stration of the ageﬁﬂ% in the present
invention, it can be considered that nuscle
regenerati on is pronoted. The nunber of mtotic
active satellite cells can be neasured by known

equival?gttt? %gonb&eo%leo trr?uslgit/? : E&feng ito?lgg ﬁ%seli %%ggfoflﬁgE@e%twatmn of
satellitd mﬂsbntmss)romotmgl iHei rt:a:mgmbhlte ptdiﬂditﬁdtm; ok dﬁf@éntihﬁbhoﬁsa‘telhte cells,

| uat onventlon
Spec| 1lp fe%a |H%’%n?§g=6 ﬁs egdg%sa f}fggwqt{?pglg geen promoted can be
confirned-bg- rd@qsmm@ﬂhb vbhumwniycmmrré:)ec of tubdle 61931@56B4ﬁnahm‘volume or

nmnbeﬁ\%&élgfg% Qlﬁcq“ e{lgﬁ F‘J?r gr%% el l % f' ﬁs presbnt mventlon
nﬂBChzﬁﬁmﬁthmcmmqummkbﬁﬁyobhgnknemddéﬁhﬂﬂﬂmheoehtmbm&ﬁnumdeﬁbem

el S B R s e bR e b el

headdlifionu it e alande ggmﬂinm@bmheﬂnen musciamgewamm 8 promoted, by

T s

cells / tﬁ@%@&ﬂéﬁeﬁé&ﬁr e ¥hanghe sumberi of ryjtetistactiveshtellite celldistinomased by
admm1§t1%tlbﬂ ﬁf fhkwfertO M Bk %Selgtr 1%10% 1@ @ d Mfhs QAR Iglgsg%p

does not cont Itor 1s incl
regeﬂ@%@& Keremaed siky @ml@f@'@é mlﬁé@ aabm@telme:eas: edn/be peasfired by

known hﬁ&oﬁb—oﬁalbd’fw et BEHhS de@gﬁﬂgdtmlﬂx fé@n be eval uat ed
éﬂ% nparing the results of oups. As shown
b8 BaPTeHeRE pYerl R he actvaly p) rILs& linhlt%“@ﬁ’ ipfinhipiting the. transduction of

CIL-6 mQ&ﬁR%Wé%v@lﬁﬁﬂeQ %oﬂ@&t@ﬁﬁ%&ﬁo&so @p@%ﬁﬁlm ©li€added to cultures of

nerati on. i.hdi ng_suggest s that
IL-6-ocppiens s micloresisl et (EDE S SRS drespcopmat T lymphoms

cell lindKE3 UcﬁQLtH -dgRenlhie ca0ERE ME%I{ BStPE a alnutﬂaé ﬁﬂ%ﬁ%ﬁaﬁie% takte r’?y the

e er . oNn. ects (0] m ni'st ered w
IL-6-dep oA RS & s I RS CR 06 TIof P a o AeCEE Y, 116
receptofreigetRingagRsteieit mmanmﬁﬁﬂaba&emambﬁ [Y68nhibitor are added

I TR RIS B L ———

cells is aﬂanaﬁml ni bitagdditbnas tlmhﬂr Hﬁﬁﬁibitdrc‘g@d)@, a&@ﬁatﬂ%)boﬁ@ol group that does

o conf MR SRS Y RIS - ST Al By e sty of

the IL-6 mhxbubr tmnn]s&hﬂﬁL&fsoailrbepewahib&ﬁI k@fl’hompﬁhhgmd:&@ml&rof both groups.

: %& gfg aw one’lo Lo glgg rﬁl{ﬁ Qs?g i{ﬁgﬁ%ﬁ%:%fg%] %tm.rg} ﬁg%?g%%g}r@tibody was
found teprotiuvée inirkide rapndretisre| edtietindiAp sagyes@plidt dl.& inhibitors, such as

: e : H F
o1 4 A0, T G P 8,0 o
asenitstoratidomnisergbgish detagednts odthetphesenaingentivh Or fitilitating

wel ative the dose may
muscle |G Sl B b B AR BHABHY ST P ent
pFlef agenlslof tHerpasenhmventhayefoo facHitkitn SRusaié ;:eg'enamtmn cadbe

il & S50, 30 AL OB 35Sy v oo
Pareﬂf‘i@h@dmwaﬁ@l ustéat, exmmeleefrﬂ@@@mque igjog@nj sgclaas &m@uﬁusmn
mtramu§dﬁﬁfe!3 1ﬁjgéﬁo {r&r%g@lg{o'npﬁ je%tﬁ)élo E&%ﬁ%&eé%k@gg’ﬂ% g&&)osﬂory, enema,

eCI | ca

oral ent«;ﬂq T@h}pysmfbﬁ h(qa 68t bmq:@gd p%]@ﬁmqmqpe admipiP@ting eghod can be
selectedREYn MG Sﬁﬂfe?éﬂgﬁ d e%ﬂ@s E{O%{sedg*ﬁ'e g%&gxfe%gg g&sadnnmsﬁ‘atlon is

I njection su as C I on aneou

selected; fFﬂ’E@ e 1apeeoRt GRL TP 1%@@@@@%& t Abemativeipribhdoseanay be
selected%m&ané%fcﬁtoal BSKe/p eféﬁ%? fr&ﬂgﬁe ﬁﬁﬁgé ¥t 5 W50 mg/patient.

weeks, or once every our eeks he adm ni Stration

schedule may be adj usted by, for exanple, extending

the adm nistration interval of twce a week or once a

week to once every two weeks, once every three weeks,

or once every four weeks, while nonitoring the

condition after adm nistration and changes in the



pharmaceutically acceptable carriers, such as
preservatives and stabilizers. The "pharmaceutically
acceptable carriers” refer’ko materials that can be
co-adm ni stered with an above-descri bed agent; and
may or may not itself produce the above-descri bed

ef fect of faC|I|tat|ng nuscle regeneratlon

Aprefeﬁ‘eﬁ ﬁﬁg@ﬁdd gt?(% ?\g§ gﬁlt‘g e){@hers éhtfh%gtan%gtl IL-6

have 1

o -receptor éxgéméyaq usgzd thb lgffepm@dlmsewam Eanhsimt suh that fBoereeigodyt is gresent in the
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‘blood. egg&ﬁfica\ﬂ?e@dé@%‘% 0\ 4% z@@%ﬂgtﬁo u (G %@F@%@S‘é \f/%e&s)e preferably 1 to

20 mg/kgpbedyi weightmenthde adrﬁmnstméﬁm igfraetnens mcwan emqh as drip infusion,
subcutzRBAE iRlePE LA sush L

bufféf% preé%%@é??gggﬁkgg¥é?&gﬁignﬁ%ﬁé gggﬁﬁ“mdicmcea
week » PEDTYTH 0 gigeks or angs Berydens wealgl n Tﬂlhedmimstmﬁon schedule may be

diusted t r nt S,
adjuste B%Q‘?l;%l@gnplggic%’ﬁ%ﬁl tﬁe I“}J%%Pﬁfgpﬁ%fg' Of tgan‘g ktotr once a week to

once evep] oy eekesonsg @ﬁelasthfe’;é sk ﬁnmm §duamek$ ohble Ina:mutormg the
conditi GHAFRr @Hﬂhﬁhﬁrati%ﬂ%a %Qio%@{h ﬂirﬁ%m BaiLake: glycerin

esters such cerin nonocapryl ate,

aci d
gf‘vgé P’FQ%CWWP%@@@&E%@Y éﬂwyleféﬁmmmm@ stgen¢ratien may contain
pharmapaitiy gl y §RepableabtierfGheh %ﬁir@ie?vﬁ%@ aﬁfst&iﬁg%}é Yoy

nonost ear at e,, decagl yceryl di stearate
théfé’&%ﬁlf}%mm% ﬁWeﬁ%lf%fﬁf 1 maistigls et cay be preadwithiterad with an

above-debcrftati eyerdChdll 8¢ 6F Saf HETitREF ﬁ@&ﬁ&%ﬂ@&%%@ct&%ﬁ Rt Qs
nonol akfj’r ate, pol yox et hyl ene _sor bi t an nonool eat

facﬂltatﬁmgl 191(1&; e‘ieﬁ?ﬂe A VR YR B cag s @ay be matenals that do not have
the effecmjffmxlyﬁhﬂg/ heBee S@eﬁbﬁaﬁﬂn rERi QRABE &@ﬁcﬁimve or synergistic effect when
tmaim 0X ethyl ZL g g:tan trioleate, and
é‘ % YQh tristearat e; pol yoxyet hyl ene
s%nchu;ﬂlafmoeyumuwceqﬁme matEAlASCIROL YBX eI, @RGile water,
tearate eth | ene, sorbi t

tetr
physm“fgg‘%a? SomEat b liggs y%%?%?‘ﬁ@lbg‘g%}@ Py %Veﬁa‘iettfifg%$ @helating agents
(EDTA est 21ch), smdbn:alsrspol yoxyet hyl ene gl yceryl
acid esters

| ph Cqﬁglgl%g&% G{IHOIEOAI% er%e nle%e}Eﬁl&g g.gli gcl}ngi: acgtglygents -and typical examples
of such pmhyi@ﬁyénﬂay Iffﬁt}eacadl Bty smﬂw@ﬂatmhn@&)c RSy} eibitth 8d8olaurate,

and sor31 g%finogﬁﬁﬁf §pg§"%é§§¥%h %c)}t? Ssﬁ%xp %/lb%i@ %%Welglﬁgzg]!)w}/ate glycerin

monomms}ajg band glykcsrox enhstbarate; mdyglgrm;mr fapty laeidessEOPih as decaglyceryl

monostEie fdec%"fcegg {Eﬁé@fghéﬂde a9 %g%ﬁn@%ie@ge SEEYSethylene sorbitan

fatty acig gbigespeh hg/ptdmexyﬂﬂnwwmtanenmmwur% mﬁymﬁ@idmws&rbﬁan
monoolé&@é %Sﬁﬁg &F}i%%/ se(%}ht el?]lgﬁ t@%at@ epda)fg 6{%’?&?}/ b]gggrb?tgﬁ’ En%nopalmxtate
POIYUXYE%]WQ )‘é‘%@tth@ Fl‘éﬁ@ath)ﬂdd ogbwayetiyleas swbitai ﬂri)stearate polyoxyethylene
sorbit faB9 ¥R WIRRE Q?ﬁg?@ﬁ%eggsoqg% 'te\ﬁ%%feXr%?e )Hogmé(yethylene sorbit

oly t hyl
tetraoleﬁ%‘a @8&)%?%%’/133&&3&39@1 &ywracaises;ms thhwowah&hne Elyoeryl
monoste@fh@eg% %M&few&ced? 1€ yaehﬁ% % s@%’g %%g)%%ﬁﬁgq q%co\@/ldml‘?earate
POWOXY%%V H%ﬁ%ké{bethg‘étswlgm@ycawg,&yﬁmuwl dhe¢ropolyoxyethylene
x f
polyoxyg@bﬂ de Bﬂ<§1 eiiﬁ&@ sbYPhCRHLy V| T g%iyo?{%{%pgﬁﬁé g@%o]f or

ié kyl sul f ates
polyoxy @bV IaE belsearem! ERCOPRPY U, &nsl ROy s biokmropylene cety]

ether; p(ﬁﬁﬁdy@myléﬁé AR Hjlé@q @thez%nﬂcﬁ qd B&?b%%}éﬁé V%o%gﬁ»hew cther;

yoxyet hyl ene al et her s ates in

POIYOXY%EWFG é SE%FdrFééwi eﬂf 8@@3 ®abiosrcthylens castar cilrradpodroagethylene
hardened®dsér diﬂt(ﬁb@bx%thﬁgﬁ@ﬁlycﬁ&@ﬂa?eﬂ%a&& gﬁ?) gélggxﬁﬂgﬁ nSEByax

as sodi um pol yoxyet hyl ene | auryl sul ;oa yF

sul fosucci nate ester salts having an al kyl group with

8 to 18 carbon atons, such as sodium | auryl

sul fosucci nate 10ester; natural detergents, for

exanpl e, lecithin; glycerophospholi pids;

sphi rt go- phosphol i pi ds such as sphi ngonyel i n; and
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pol ysorbate 20 or 80 is used, the ampunt is in
general in the range of 0.001 to 100 -ng/n-, 20

- preferably in the range 0f22. 003 to 50 ng/n1 nor e
preferably in the range of 0.005 to 2 ng/m.
In the present invention, buffers includes phosphate,
citrate buffer, acetic acid, malic acid, tartaric

denvatﬁgé sq!lch %é‘ggllyg%(ﬁ tlg',clérge sg%lﬁgtéegw%g : pg’ljé{%ya y%@s @ﬁ?ﬁ% derivatives such as
po yox;g:{ghy&eneggmqluy rivd paly dxfetityldretfaty odid minides abhd edH witeeh 8B of 6 to
d carbonic acid buffer,
8. Suc}?’%ﬁg&%% gﬁﬁ&ﬁ:g{s%%rlggﬁg%gu@ and i m dazol e buffer.
2Btiregent aﬂﬁoep%lud@ Jasic dats;crgmtsc andnypabbekamplei (E&ﬂ&lwnﬁl@de for
examplé @ﬂ(ﬁﬁﬁﬁ%& hhﬁn ?%llﬂ) 16(%01\@(:&1"%% %Iinglrﬁi:}éaq sodium

pr epara IOI’]S er conce

cetylsui&éfh éP%lei Ipuyal faten g sdium DtﬁyﬁmﬁablebMO)greﬂf}éemahﬂlwl ether sulfates
in whick he a!llé}']!%?ol.g)fheé 1H% ﬁ@mﬁ% aﬂi‘ﬁ{ 61 Sl legrﬁ?la{ Iﬁ%eR of gdded

ran entso the pr

: ethylenm Sissotoch mpth zg;ﬁsoémﬁbp y@weﬂmlmdala'yl- swdfiatph tlk3Dsulfosuceinate ester

salts hayifg ¥PERY1 8@%p WIS &) IQ%SC l#ﬂ}at@xﬁs SatH A g%ﬂﬂhi‘ué;g sylfgsuccinate

F@%# and_ i nmunog am no aci
ester; mn Vg?lgg der gyimplgge%@py gé)@@r@hpﬁé@hmdd sphmgo—phosphohplds
such as sEIMQRASEINIAT AieSicrasb 8afy RICARAL H wﬁﬂg tﬁéﬁ%ﬁ}r atﬁg ﬁﬁ 1210 18

carbor m no aci ds i nclude basic am no aci
B ni ne, Iysine, histidine, and omithine, and

@m gan bemsd $13he et ResE d@é‘@rﬂ)@d asé\%scaﬁ BE %B&fbﬁkép%nd added to the
drochl ori de. salg? and osp hate salts

agents Og JPESPEISRHE- a e&'sr?em hate pederahivriesed in the paﬁrp@ranons of the
present mseﬂmnhhﬂu@dbd?o%&ﬂ@dlé&ts@ﬁbﬂaﬁ R PLEA 85ES dsu\é? yﬁol?ﬁ’orbates 20, 40,

o) ate SIO|O ically accepta
60, nd 5 ROEE Sl et st or o tiiane
polyoxypmspp]and: EbyabRr stf&jridué @th@hblc(%ﬂlc Fpmﬁfﬂoé'ubﬁ Qﬁa‘ 0 préferred.

f et.ic, acid, form c aci
e o i dsflrp G R GG el dopthdinggis 1BF s gratisn wod.  When
polysorbpter 20 mILBOas luyed) énefmainals ihgeastsEinithe ﬂahg‘étﬁf @mPI ﬁ)l FcARLnl,
artil cul ar

Ph h t
el ERRPHEL B RLEHS) 5 SPORpTet e L5 BerCL el el D
étbﬂlea:lrwen‘r gaentenabifiss iclicles @Bos@iihtb&gﬁﬁﬂedmﬁbﬂ hta{d a@1d malic
an mari.c a,CI

C inic acid
acid, tm%é gmd nécglt%%lgcn%g# ga%cc? "raeg%%??&"ﬂé’hgﬁﬂhﬁﬁsg ig, aeid; ggric acid,
deoxychplgq aqidhtseli¢ydiz, acil, tmethanolamne, Sﬁumanﬁ atid, & othélb¥B4rA¢ Seids; and

I S . a ar gl ni ne,
carboric b bR TGl SRS AN, 602 ape, a7 o1 D! 1e,
biswad mepaxtabomaabc éhrmmmby élel;(ﬂ‘smgftlm’ag%ﬁﬁlm b@ueous buffers

known iPthHtRMA S’fl i Sg%?grr%ﬁ&gﬁa L g & b%%t‘e)t— ¢q and wal(ljltlg g% chnrerea? 5y the range of

(preferab neu
1 to 500 B E f@r&h ¥ bl thacinge ofﬁéudofmmMgﬂnym preferab@y In@e range of 10 to 20
mM. threonine, valine, nethionine, cysteine, and al ani ne;

and aromatic am no acids, for exanple,

Yoprasain |tb%pwnttm§pmmaytaisp@ummm pthanu)w-mlecular ~weight
polypeptides; ip¢atking %uc}{\ﬁ Eﬂ%lalbtuhﬂﬂ, S%PJ% , an uﬁllnd%%‘tmgr?&lds sugars

rates

(ﬁgggar s and car bo
and carb R YR H@lgsaquq:ui;@ and mones@ad;ﬂrei,es @agzﬁnﬂmhols and such.
BkE0eind édi@st ﬁ%ﬁlde baGe Qxﬁ o zi&’cisoﬁﬁ‘ ’eﬁéﬁgﬂogr% rrail};s‘i)nseehlstldme

q @F‘ trehal ose, and nose.

and ormm E{ﬂﬁ‘gl 1g0TZARIC GeiS Oi?tbﬁseémma@ds tragtaiabb hy&mkﬂ)mmctd salts, and
phosphat@Bdlts| f@sly Phosphate amino acids). When free amino acids are used, the pH is
adjusted to a preferred value by adding appropriate physiologically acceptable buffering

substances, for example, inorganic acids, in particular hydrochloric acid, phosphoric acid,
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15When the agents of the present invention are
prepared as aqueous solutbgns for injection, the

—- agents may be m xed wi th, “or exanpl e, physi ol ogi ca
saline, and/or isotonic solution containing glucose
or other auxiliary agents (such as D-sorbitol,
D- mannose, D-mannitol, and sodi um chloride). The

sulfuric@ie Qéé?lc%@ﬂduéﬂcpﬂaﬁnf%élcp SndSAd Thélr{:&ig my ﬂ‘gg Eﬁ%@ 1}2{'6 use of phosphate is

propriate sol ubilizing agents (such
partlculeﬁj( hetkediciah hepagqg:clhgwebgmmt@bjh &egze(cbmdmrb@mes gllilmﬂ)hate is
partlclﬂﬁi’ff hdv?agta%&%s%ﬁ)pre at Al dg) Qi &bgﬁhﬁz{lgﬁ&tn?am oic%amc acids, such as

sQrbate
malic aCflg,r‘[f:Lﬁ%Ii&C %}g]{mg acid; sz,ucp@mﬁcp @nd dirhareaacsd, or do not contam

corresp@rﬁim@ﬁﬂlblﬁqhﬁlat@idnaﬁkﬁé IS cm%%%ﬁ' NGciAYE fmtnarate ion, and such).
ul f.ur - cont ai ni.ng re uci ng. agents, antl oxi dant's 8
Pfefem?&‘é‘ﬁm acids are arginine, lygigg, éﬁlgldﬂteh andgrmfthinec oRtrtherimoge, it is possible

to use atigdibu@hing a6ige fiférsex*aﬁﬁ)hél %ﬁnmﬁwacmﬁme QEROMNIS Its thereof

rising sul fh dryl "gr.oups, such
@refera&ﬁ%@lm Sk é‘F‘ﬁtégi ARERR 841G, tf%frﬁaf@wif‘e ilﬁ@éeucm; lseeine, glycine, serine,

threonmg:vaimeZﬁEﬁhi(ﬁaﬁieg bysféahe aInH |a%h{éaﬁhﬂﬁ iﬁ%ﬁﬂafi@ aming %Clds (i_j:‘or example,
i ogl ycolic aci

og cerol SO
phenyla, debint OBt &hﬁ? & 3%%@% Gyl e, and

t]‘:Hm'eml, htgafsl ad aﬁﬂb@ﬁydﬁa’s&s BGchlastpdlyka&MaRER: AdAMBnosaccharides include,
pr esent _ i nvention

he a OXi ants [ the
for exa,m”ﬁ%,l ‘%o?égaﬂ 1‘%&‘}""%& %i‘ﬂﬁ?"ée A0 &Y Ff‘e “%?é‘?%ﬁe giabtsy PFasce ghalose,
and raffinokaiene, butyl hydroxy ani sol e, a-tocopherol,
her ol ate, .L-ascorbi.c acid and_salts_ . .
TREPRD e« BER P ek PR GmE Bl YRl e mgsitel.
Slearthe egenm]]f ithepleyett G)Jg&ﬁtlsnl bifei grepar @ﬁéﬂ:{u@ﬂﬁsﬁwlﬁt[dn@ for injection,
che

e s A0WL o B 1 PL AR 9805 P00, TGLRLL 0, 200015,

contaungg)gluumepymdph a@phattyea,geﬂm (ﬂs@b@hs iiDndT’&zltc&pDQﬁ&hﬁi@ D-mannitol, and
sodium J:ﬂlofl ui ifd, Fﬁs SIHUR o g'%yl%e lbspg rfr?gcpn“?l%naauon mtﬂ appropriate

mcro asu m Ccrocaps

solublhqd;l}gjagm@dmdh}als @bﬂthﬂSé@han@ ehésmcﬂn,) polyalcohols (propyleng glycol, PEG,
Y, or prepared as
and S“‘*? +f e R PSR B I 2 b n
%Q@ﬁm@fﬂmr compnsd, of lmqulrfnh dﬂuqilm Isolmbﬂ&ers pH adjusters,
th 05 F8R
500 mgpﬁg?i@na% eut ?%gﬁﬁmcgarg nc eﬁ%!g%eﬁlgss gﬁ%o E'n %CF&%CI 1980,
- Akdeinnbe pylReconriningieaduing agends hmljslef for epareplay écamgpounds

compnsi@@%ﬁﬁﬁyd@? C?H@sak&ﬁddsﬁ\?%f@ﬁ yste Qtl\?rgegglhfn%ﬂi nggtéci ¢, dhioctic acid,

are i ca
.thlodlgl}(ceéﬁ@@? @101%(111116 t?llogbrcefﬁédhlqmb@pl tieglycd@stid a.lﬁi salts thereof,

sodium thdéuldfé, ¢l I@ﬁ{ﬁ!ﬁﬂﬁk afd @iBalha6R- acn %% %%t g8ﬁ | C%at&n?

Pat ent 919; Europea I'on 'No.
Mepsoveg! tbf@{lﬁoeﬂ%ﬁl the pagsent lswmnymlu@ imaume erythorbic acid,

dlbutylhﬁﬁzxﬁﬁzﬁmen@%tﬁﬁ a-r%§ %ﬁ@%lﬂ R HBGE Yhd ?)ﬁiﬂlOY aceltate L- 8scorblc acid

dal%ﬁ ﬁgéﬁ arrlers used are appropriately Sele
and saltssthey FSEoT Jé;saﬁq E;g@itg@og@sr@rb@ fregatd.egodivan hydrogen sulfite,
sodium sfulfﬁettﬁﬁﬁlypéalﬁ&s eyl Qﬁ[ﬁte BHY RS0l %ﬁhﬂés ék?gs §B&Li&khO-

B G LR L
Iﬁl‘ﬁ@lﬁtﬁi@tﬁdﬁgelﬁﬁ Z‘gj e&@ﬁﬁsﬁlaﬁdﬂﬁ 'nﬁgroéébshies %mﬁ&ﬂéz&a'sﬁl@ﬁ of
PO

LAY SN NN T2 T

drug dehiz&yd;&ﬁfﬁﬂl@ dlifogsmk calb@nth RReYsphakt, SniefoctiBs6n Qfaﬁé—'i‘)bﬁ%s
Imnocas e_or an| are not |cularl limted,and "

PHEHHIE SHD he o RERUREIRR 8 BB R Aeh iR kb qdition”, Oslo Ed.,
1980, andithemii@ Burthewhbd, libwak Sor pFRRrink @shts as sustained-release agents are
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parts of an organisni are not particularly limted,
however, they preferably include nuscle tissues, nore
preferably skel etal nuscl €¢ and sites surroundi ng the
skel etal mnuscles. Herein, "adm nistering” includes
oral and parenteral admnistrations. Oral 15

adm ni stration includes adn1n|ster|ng in the form of

t
elso ko, Bhdre BRFRALE foe piklt INGRR BB/ OF oL Wipmhatater Res.
1981, 13: i e¥/d; Langps Glhew. TedH. ap82NL; 9&11‘055U1Sn’9ateﬁ1 No. 3,773,919, European
Patent %ﬁ%ﬁﬁ'@ﬁg@ 58,481 s‘i’&ﬁ%ﬁ&e&zab % C;{rg%ﬁgb%g%”f?zw 556; and EP

i nclude ad stration 1 n an
133988Pnjectlons i ncl ude i ntravenous |nject|ons such as

hiafn AR 19 RS cepP RS L AR YR & Eye%ﬁbfoﬁﬁgfe ¥ seiescteed from those

bt#ect ions, 20and 1 ntr aperl onea
describefiapas Arcombled sfepersiing of therfaperef c&usdge fwﬁ'mt et aps mstdmtuted thereto,

ThY gk AN L QL0
bo d?’ms engﬁ@lggﬁg?llﬁ%fg E{Sfﬁt% omf fdrgaté eg){ﬁ%%ple retgen%"%ﬂon in subjects,
which ¢ ﬁ’?ltg? geret %@mﬁgﬂﬁﬁéﬁéﬂﬂﬁeﬁ H&Wbltmtmtﬁl@smbﬁtte agent s

Qferélﬁ eth@ f‘.ﬁﬁ)ﬁﬁi” 1h@M§Q§ 61%913?1@1\%1' 1 t top Hh?“s%feegr%gmsms with a

er e |1 ONs
damge%‘é%l? d’n‘t?‘ %ﬁ@sy éh%S@ OBEATATRS.- m"@leexgeduw ar @pt particularly limited
and incledeaiphas (fod Q)QslmIﬂBJ 1Rk dnRNdFHEH B AnbH Y %5& %ﬁﬂsﬂﬁals) The “body

cat het.er s, gene 25 delivery

parts of g (reisg ?Wéloit ﬁﬁiﬁg}l{aﬁlw dinyted; hewpyeashe pﬁefmbiy iepdudeThascle
tissues, mgerntafeablyt sikeleﬁil @880fes bAY Sifds QR o Rn D AU ﬁ}ug(ﬁﬁéj

mul t.aneo ar fferent tine point,
st FRErLSetis dhnBingusl #uiPsenkdegaHerans ol
administAdtion prdlades adiniti et @RS ROBS f6int 66arN&EBBpAhBon.  Oral prggarations can

' rate o] ferenc into.thi descrl tion.
be selectg frﬁ;gﬁo losage ormy suc% p%wiert qg}é eB;F sansHies, seUions,emulsions,

or suspemmidds. be specifically descrl bed with reference to the
t.0.bhe construed as bei ng

t
PERTRLE Somalarbioot Bellfbeb®ipSadibar angoetidg ot dnections
include ipfravieheus injeutiensreech andspirdusivng sﬁé@lﬁﬁﬁ@ﬁ@mjé&nbﬁhe mRiR&E §njections,

I Y AN LT T —
can be aghgayied by twrdaiing nigtdviRe body, (gheecinmprisiiSte b%g%dc%ﬁﬂm&sotb be
t concentration o n

admuust&@@ ﬂ&hggﬁl @&%{38 g?e‘ﬂ@oc@ %FF agem ot fic Ege@er}tllﬁyqﬁlop gan also be

dmmzst?m@ kpn&y to-the tefgemofos ahicherqaRBS)t it desirss. eS”Shé}hﬁm%ﬂsfo%t

| th

T T O
delivery gf QN&@@DW@ the imibitens 0B ﬂd?aysseﬂf invertian. e, Thealkéntobf the Present

VE T [~ d
inventiorCBhy ﬁe M\ﬁﬁﬁhsfté é{?grrmlttaﬁ St E Qt%](:anB% ﬁﬁ@é}inwﬁh known

involved in nuscle regen I on
therapeutis gl@pgcior @@Fléﬁwﬂ}ﬂefaacnor pr oteins, and nyosin heavy

SR B B TSN ALS0A o g
1% Triton, and expressions of M cadheri n,

Exam plephospho p38, and MyoD, which are nuscle
Iglfffgrentlatlon mar kers, were confirned by Western

FEbglqm %&esellmelﬁmésm e spepiBicgholdstrbat with raférence to the
ExampleC B2 isGR): kSbd@hsBHRPALHS8L iR el ﬁ%ﬁ&%th ion of MR16-1.

Meanwhil e, treatnment of cells wt 6-1 at a
concentration of 150 nWrl or higher increased the
[Examplepigr cent age di stribution of C2Cl2 cells expressing

nin, Qgeni ¢ regul ator
ﬁéﬁ:reasec{]}/egglatmn of H}é mmmune mechanism during exposure fo the space

environment is a serious problem for astronauts. C2C12 cells were cultured in a differentiation
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factor proteins, and nyosin heavy chain as conpared
wth PBS-treated cells. -Further, the expression

| evel s of M cadherin, phospho-p38, and MyoD, which
.are nuscle differentiation 15 markers, increased in
IMR16-1 treated cells (Fig. 1). These results reveal ed
t hat the i mmune systen1p|ays an inportant role in the

d rowt h_of rruscleflbrsthro
memm?%&%%%? SI gﬁgll < g - QS rBoBsC 02’@}\@3&1’033% ata
concenahwrgeglﬁ me/thel spmgpar tzmsg/@ﬂ lSSa;ItghillerS o8l inbhWEMaR-buflered

st GERILE LLEAS ey SELSS RSP SO ST ST o,

Controbeedigivrcat cwdhvatd inoauemgm/wﬂleoutMRM-ﬂgat ed in male nmice

/
| STEEp oy el e op Sl el e oty and protens
involveddn @@m:hea@ge@nrabbn QMygDnmysgerhﬁ,meGgeaﬁvreglﬂﬁkaMSfaefor protems and

s ) SUSREOR Sl SRR AR oS e

lysis uﬁ@ﬁ ycatp{cgqmmq]&/ o fliigone And expr8G@ns ah M-k:hxﬂrermhﬁlmﬁhc&p?) 83 a6d MyoD,

which a-FQ ﬁﬁls cle 'df@r&gﬁ'ﬁ%ﬁ Skd D %%J \éﬁ e;%l byﬁ}&tas%
I'n ecco S

| agenase estion 5
I\/@ﬁ |aaﬁstétu§1§|pé¢lé°ﬁtaé@nwf £RC2D rellsvivas suppressed by the addmon of MR16-1.

Meanwﬁlle tife%ﬂ@ér@ of BERXVRE MK 128 &EY %&cant%gg/)o (){?ftlxggg)ﬁnlc or higher increased

igﬂ%enase 1% anti bi oti cs, NEW
the percgegFalg rFgetiopef 2018 ¢els expressingddyeD s npeganinyers@genic regulatory

factor };irtﬁtéiﬂb %ﬁ%%shhh Dy %ﬁﬁ%‘ %Ihg%rfe? Wil sk seach thik. urther, the

and_ st ai ned uorescei n or

expressi,()ﬁzola q ﬂg[—ca,d@g% @p@oyﬁ SyveedNhyeD), nhpdsdare imuscle differentiation
markerd, GRbr&S6E€H MRSt frdifleSEAQ W | glo ). Breleks R:Qﬁl'tst He¥E1dd b AbL fnmune

atellite cells" were analyzed usi ng
system B3N 6 BRI Fiibe AoTHleBeY Gpalor eloymb b pssle s through the
IL-6 sigh@Bayd bathWiR16- 1 treat ment produced no specific effect
on nuscle fiber atrophy or decrease in satellite
cell nunber associated with the absence of a | oad

[Examp(d2lg. 2). Hovvever the 35 nunber of mtotic active
in res to rel oadi ng. was

tftleéﬂftgges%e}l 1ePSrties Bg{]aﬁegm\e CFHF ) wbgle single fibers of soleus muscle,
sample(ﬁ’mme:emiameb Ite;ﬂden Cielllbﬁf;r.@ MR 180 ﬂré’ﬁgﬁéﬁtﬁﬁ%h ?P%vﬂhétﬁ df§tational
it muscl e i nhi bition was

loading g‘(fgges S&g\é{e %%ee(lt(#ggi/ ﬂeﬁf)od for pronoting

nu&dbel mrd@%maammpem[oﬁmryp@é 8. )Cﬁlijécté@ﬁit@ gh&é & al®hbéntration of 2
mg/mm%abe ré &Vl\/l%Réaygsr Qﬁn% F ¢ zlé%eeéxﬁlg)%ﬁfr gfgvgzpﬁy@%ﬂ)ag% t fhae collected
musclescusre shmqeé in oflibaticdt (I(;Ilﬂtcm Dansekie) &g&m% a@xsovel ﬂfd t8én thawed at

o or atrophj.ed. nus

35°C. I ABS PR PSR E iad Sheniopi Dubcco's
Modified diagledy Medinnr epelearantddonito 20 e S -browse b eddd &%e @BﬁiU) 02%
type I C(ﬁﬁa%ﬂ‘?aigdl B ﬁ%lgggsegh& ‘?{)"/ A%‘%—gom clgHlenOhl tSQ(CE For 4Chours The

muscle ﬁbers Were mcubated with an M-cadherin- or BrdU-specific antibody, and stained with

fluorescein or rhodamine, respectively. M- -cadherin-positive (quiescent, resting stage) or
BrdU-positive (mitotic active stage) satellite cells were analyzed using FV-300 confocal laser
microscope (Olympus).

As aresult, MR16-1 treatment produced no specific effect on muscle fiber atrophy or
decrease in satellite cell number associated with the absence of a load (Fig. 2). However, the
number of mitotic active satellite cells in response to reloading was increased by MR16-1
treatment (Fig. 2).
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The present inventors discovered that specific

i nhibition of IL-6, usingdﬁg I L-6 receptor antibody,
can pronote regeneration nmuscles that have nuscle
atrophy caused by absence of gravitational |oading or
di suse nuscl-e atrophy. Therefore, the agents of the
present. i nvention 15 for pronoting nuscle

' 8 gategﬁ@m@@ag%riﬁf da58dofddin ke @&mch %ﬂn%s?\é f“a@;{?hlL 6

nmet ho or pronoti ng.recover

mhlblt%w sugeerisH ﬁybmn@emlaéyne@w @gmromtagtmmscbasgeneratlon

i mobi | i zati on, or by space travel. The agents are
al so considered to be appl i cabl e for the pronotion of
[Exampledbner ati on of nuscles after damage, atrophy

aS %Hﬁ@@éﬂs@goﬁﬁ‘ FPOIRG 61 A4 ATATRERE Yufire ?xﬂﬁﬁﬁn %éqgﬁaé’éd with green

umatoid arthritis, and/or congenital nuscul ar
ﬂuoreSQﬁﬂgg%%% (CEBirped thetealds @ééweﬁ@dtmfé miselgttissues gemeing pfanimals with

damagddl 2 BB cHWaELEs. I eﬂ%"h%‘e@is‘%dnﬁﬁ%ﬁﬁ% theVMeH@totiﬁ%nais on the
f.i ndi ngs of tEe present invention

t
recovery 9g sessfigraien pt Db rEsrigdieruesasyasnesad bbhloe%wggla@ém

immun&bistobidriall analPsdis of an anti-1L-6 receptor antibody
that inhibits the binding of IL-6 to IL-6 receptor in

producing an agent for pronoting nuscle regeneration.
Industridl Applcabiigyof claim 1, wherein the antibody is an

GRS P oS iDi e BRI aihlgn Oh 6, wing an -6 receptor
antibodm&mnmme& ragenkiatibn bEGRBEIOE that Haveﬂﬂ@clésa&o?ﬁy @iu%bdrbj? absence of

., or erei.n the antibo | ona
aravitaginatlog i T gy ol G | THERBTR ‘OhEEa S b ebet invention
for promaotimrunubde yegbhahticreeo gﬁmiﬁe? Wb applichlOns the hwﬁ[ﬁj’dis for preventing

e us of ¢

or promiolfp8 SRR SR e Sy PR faobilization
or by spafe thedlm Ghe mgtmltﬂre alsh eossiti¢red dybd sprdicaie f@Nhepromotion of
rescner IR ARl PR Ak OsP Gt compAVR B enin g LR R pDiseass
such asshegxmmtmdgarqhann\mﬁ/oo pomgesthlemesdular gisowdkel. As a result, _
tﬁﬁéi'e dﬂa§ %dthtega%&gimo %Qéx{{' r I n soﬁlus%g éclagnerr]lleglﬁ%n However,
with thfdﬁﬁﬁl@gé nf ﬂwpfm@nblﬁlvstat(ml ﬁtl 15 éh0n®ht Bosalhtﬂz tohepmbr muscle regeneration

using agBhBC le




regeneration.
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CLAIMS

1. A use of an anti-IL-6 receptor antibody that inhibits the binding of 1L-6 to IL-6

receptor in producing an agent for promoting muscle regeneration,
2. The use of claim 1, wherein the antibody is an antibody that recognizes IL-6.

3. The use of claim 1, wherein the antibody is an antibody that recognizes an IL-6

receptor.
4. The use of claim 2 or 3, wherein the antibody is a monoclonal antibody.

5. The use of claim 2 or 3, wherein the antibody is an antibody that recognizes human T1.-

6 or a human 1L-6 receptor.
6. The use of claim 2 or 3, wherein the antibody is a recombinant antibody.

7. The use of claim 6, wherein the antibody is a chimeric, humanized, or human antibody.



