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| DESCRIPTION MUSCLE REGENERATION PROMOTER 5 Technical
Field The present invention relates to agents for promoting muscle
regeneration, which comprise an IL*6 inhibitor as an active ingredient,
and uses thereof. Background Art 10 Muscle atrophy is known to occur in
paravertebral muscles, lower-limb soleus muscles, and such following
exposure to a space environment which is a microgravity environment, a
long-term bedrest, or a plasterle&stiiiiblii¥ed state. Damage and
necrosis of skeletal muscles are compensated by regeneration, and when
muscle regenerati s notf ompensate for the necrosis of muscle
fibers, muscle atrd%m FIYHFO%@E PN RIOWR HER in the 15
regeneration process followmg skeletal muscle damage, satellite cells are
Techmggpp%qu Satellite cells are tissue-specific stem cells normally existing as
uiescent (|nact|ve) state in skeletal muscles, They proliferate and
s amesgR: BRI R P B DRV P PR B S CRERegaatbich
compriktowdVef, ite Yaotarsahatfivomotekaielhiel ek s dertsittient, growth, and
differentiation in vivo have not been clarified yet. 20 IL-6 is a cytokine
called B-cell stimulating factor 2 (BSF2) or interferon (32. IL-6 was
Backer, ed as a differentiation factor involved in the activation of B-cell
lyMphdeytiespiNonkpatentdacumiantally anchvwhsiaides evealetid Belaus muscles,

e A AL Bl
long- fetrﬂmﬁ deytedceitstiNeipamanBcdmeit 3) asresard nsrirgintel skeletal muscles
are oonlqmlmgtealtﬁ,ctaganwaﬁmo didaeheh pioteioscpRibael dosenof thiey Eﬁﬁi@ﬂ'ﬂﬁaﬁe for

the nec'ﬁ)%% okl'm%ggl% @%’Hﬁ I%I)% OI%Q%I%[ theclzﬂrto \f\‘fhl hnlolwg ztzt 4m the

has a mo CU dl‘ W u on- paten ocumen
regeneigHNSRSSatdRt DB HEHES] TsadiaBTgs. saisdimrabeasotasaisid tiatellite

cells arpeietaipsdafd s&ﬁ%@ﬂﬂ§%@ﬁr@mm&ﬁ%@ﬁfﬁbﬁﬁ6ﬁlaeiﬂﬁ{zdhcﬁ\@(‘@ﬂ@fnl%keietal

alsopresent.as a. sol eptor which.mainly copsists of the
s b e T SR g s
regeneydivRbralevpvesthe prstrishileh Prasaimeietlifacalbligpihasoerosth g
differeiditminyolved dndnan yg@ng@m@mge@gnal transduction. The biological

a vyofIL6 Jstra ted ntoth cell thr tion of the IL-6/IL-
R e R e R s oy 1L was
discoveggh @@@(ﬁm@r@m {aetr-pateliveDocinnesli 6)tics qﬂi‘rcmﬂubat@pé@ﬁes
(Non-paubstaocembnat iNhkitine H’@E‘%‘O@ﬁh@rk@ﬁg—a%@iﬁgﬁ@@éﬁ’ﬁtW%Mkiﬁé’%lat influences
the ﬁmggw ?E}Sgﬁg%ﬁ%a tn'-'ﬁa?egl%rglolzlﬁrge%?%mdﬁs% ﬁl be%%l?gpgga t%t ilrll_dgce

maturaﬁon of T lymphocyte cells (Non-patent Document 3).

H.-6 fransmits its biological activity via two kinds of proteins on the cell. One of the
proteins 1s the I1.-6 receptor which is a ligand binding protein to which 1L-6 binds and has a
molecular weight of about 80 kDa (Non-patent Document 4; and Non-patent Document 5).  In
addition to a membrane-bound form that penetrates and is expressed on the cell membrane, the
1L-6 receptor is also present as a soluble [L-6 receptor which mainly consists of the extracellular
region of the membrane-bound form.

The other js the membrane protein gp130 which has a molecular weight of about 130
kDa and is involved in non-ligand binding signal transduction. 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).

I1.-6 inhibitors are substances that inhibit the transmission of IL-6 biological activity.
Until now, antibodies against [L-6 (anti-IL-6 antibodies), antibodies against IL-6 receptors
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(anti-IL-6 receptor antibodies), antibodies against gpl30 (anti-gpl30
antibodies), IL-6 variants, partial peptides of IL-6 or IL-6 receptors, and
such have been known. There are séveral reports regarding the anti-IL-6
receptor antibodies (Non-patent Document 7; Non-patent Document 8;
Patent Document 1; Patent Document 2; and Patent 5 Document 3). A
humanized PM-I antibody, which had been obtained by transplanting into

(anti-1B-dnempoaaiiptict) cpanuaenaatatity delemining 1egian (BR) 9t -6 variants,

. ;mouse antinody PM-i_ (Non-patent Document 9), which is one of anti-IL-6
parualr%\‘gseﬁgsrfgtnﬁi,g% .reﬁﬂé M6 iﬁffpaé}%ﬁ{mcﬁg%‘d?n 98 date, insulin-like
gréWers faetere(RonppaterseBdoumenuiid) arfdreceproyastiatididO(Non-patent
Docun@i U@N@ﬁﬁﬂﬁ%ﬂt @g@ﬂ&%?{ m@@h%b&lﬁ%&?@?@&@ﬁ%%‘é%?ﬁ%ﬁg Patent
muscle atr an e Jmuscle regeneration. However, itisnot =
Do o s o
humanrfmt.iwauth@nosn@ﬂMMimmmIfmgtrngm@mwmmmamyibod.y PM-1
(Non-lestribectiaw,, IRRGOLDRcunanL AL IELRAInRL BRI ADRIGR

, 9Batent
ation No. WO 95/09873. 15 [Patent Document 2] Frenc Pate(rgtalelrl

Publj
Docunfﬁbf*gation No. FR 2694767. [Patent Document 3] U.S. Patent No.
52hedas. ifRdiedtderombribabWQ\BRLH87S Nidonrpatdit) Retumemtydltatin

antibol Ryt PGS (199 SRR INOTAHIEHDEENIEOLED a promot

}Akira, S. et at., Adv. in Immunology (1993) Z{Ea i
MUSCITBRUMENES] LOO MY Bt AeS B0k Mahergagykiays spoasdbes, influence muscle
regencfhampaterit Document 4] Taga, T. et at., J. Exp. Med. (1987) 166,

96+ < Y. i, K..etat., Science 8

2k ste Rl Bl Vel B 1)

[Patent %%gfm[NH?%%%?%&BB%H%P}W@W@@W@?&R?%?or’?&@rﬁ&%@i)
[Patentl0pd37etd 8] PhefNoP:paieAppPlacticieNo8FRB#9g7¥7 W. et at., Hybridoma

[Paten{ B3RAL A g@i%%é%{gg%p%%% %ﬁcument 9] Hirata, Y. et al., J.

Immunol. (1 on-patent Document 10]

[Patemé%?fd}‘if-@g\ﬂéyé&)FQ?@”cggﬁ?Proc. Natl. Acad. Sci. USA (1998) 95,
[Non-phE60Daa60at NoHipaiet. Doglnanid 1] BrgdanovicheS. et al., Nature

} 4 i..3Q [Non-patent Document 12 t B..et all, Int
[Non @%@téﬁgﬂnﬂ ?é%%az% f%c-l '6@ Klérrll-ﬁné?élﬁi(%) ua%lge%l}gl%{] ggr "KC. and
[Non-patgatiboeumenh dhLasmyor! (lodolar Mep 113 enI5dtdAt Bocument
[Non-pk&EBO3RInet REBNAS(2000)195%, 4466427 [Nomeatant Document

Non Ry ad S iR R o 005 10,

[ Non-petstiidaciase 6h Trstent Bodurheht( 193 Ma8r§ 7858 1Biochem Cytol.
[Non-pdk &1 & ARG PBNovick, D. ef al., Hybridoma (1991) 10, 137-146.

[Non-patent Document 8] Huang, Y. W. et al., Hybridoma (1993) 12, 621-630,

[Non-patent Document 9] Hirata, Y. ef 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 al., 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. er al., PNAS (2000) 97, 5416-5421.

{Non-patent Document 15] Garry DJ. ef al., Dev. Biol. (1997) 188, 280-294.

[Non-patent Document 16] Jejurikar SS. et 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.
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[Non-patent Document 18] McCormick KM and Schultz E., Dev. Dyn.
(1994) 199, 52-63. 3 [Non-patent Document 19] Moss FP. and Leblond
CP., Anat. Rec. (1971) 170, 421-435. [Non-patent Document 20]
Mozdziak PE. et al., Biotech. Histochem. (1994) 69, 249-252. [Non-patent
Document 21] Mozdziak PE. et al., J. Appl. Physiol. (2000) 88, 158-164.
[Non-patent Document 22] Mozdziak PE. et al., J. Appl. Physiol. (2001)
[Non-18dsrt 832 @0ehi NG Mpateiit Ratusitni28PMandziakPE g ql 7BEWit 435,

i i 199 136-40., -pat D
o o S0 o R DS R a5
[Non-ngfantioguiaeny 2 15| Mpszpbky ol e(ebokhy e 2Bhvemd. (2RSH-BoidAs-164.
[Non-jReanDentR&i S WizidzekalE Muskla Mepe PLREH) 808174322810 90,

e AR 03 1 B S oo

Non-patent Document 29] Wang XD, Am. J. Physiol. Cell Physiol. (2006)
[Non-p200it 088109894 Disklosirg, ofhasiongntion) 15 {Pgabjems to be Solved

| ti ti ti hi in vj b
Non D e P ML ORI 4 brovide
[ Non-paérav i3 9erpesinting hligdie seghrdusbnNatvic 188Mfisd aA2M.-6
[Non-pileitios asa@civenthgregietaAnether opiestivg of dhe gyesent invention

_Is to.provide s for,prompting muscle 20 regeneration, which
o P e AL b hIr 9 Lfocts with
[Non-ngfgaeldoeuragtiy2 MEns X6 Shividg Rhesloblelinh Eoos Re0tHe phohIesnsCo89.
described above, the present inventors studied the effects of inhibiting the
. ¢ IL-6 si aiin‘ge athway on muscle cell growth. 25 First, C2C12 cells were
ntiation medium containing various concentrations of
[ProblagiR 161t Godvadtbribedevinéorgdceptor monoclonal antibody), and proteins
INVQly ek 4B-TSEIRIFROSRSHRHRR IMYOR: YPERN D YRR RICLGIM IO o of the

bi t.factor roteins, and myosin heavy chain) were detected by ) ]
O A A OIS ES RN S B AR AR S OF G SRS O TR TRQpRE SaRsis g regeneration, which
comprisg-gadherimbpritgpiicup 38 anudiybBytwhich are muscle differentiation
magkers: APvaEanfiunad by Wesierm bl i revealed
. %?%ell prolif %;Btion Wés supé?e%gé(? E&%’ﬁ?gg@%%ﬁé%ﬁ?@%ﬂg muscle

that C2C, ) ud .
‘egem‘i‘?ga\lﬂié\/‘@%,‘%ﬂé%?&*ﬁt SRRt srese sl eeinbilies GriyrpsDYith muscle

atrophynyogenin, myogenic regulatory factor proteins, and myosin heavy chain

{Mewé%f@ﬁ@&%ﬁﬂ@@%ﬁ}% the expression levels of M-cadherin,
phosspho-p 8, and MyaoD increased in cells treated with
To solve'the problems deseribed above, the present inventors studied the effects of

inhibiting the IL-6 signaling 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 proteins, and
myosin heavy chain) were detected by immunohistochemical analyses. Furthermore, the
expression of M-cadherin, phospho-p38, and MyoD, which are muscle differentiation markers,
was confirmed by Western blot analysis. '

The result revealed that C2C12 cell proliferation was suppressed by the addition of
MR16-1; however, the percentage distribution of C2C12 cells expressing MyoD, myogenin,
myogenic regulatory factor proteins, and myosin heavy chain increases. Furthermore, the
expression levels of M-cadherin, phospho-p38, and MyoD increased in cells treated with
MRI6-1. These results indicated that the immune system plays an important role in the

development and/or growth of muscle fibers through the IL-6 signaling pathway.
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35 MR16-1. These results indicated that the immune system plays an

important role in the development and/or growth of muscle fibers through

the IL-6 signaling pathway. 4 Next, the present inventors used male mice
(C57BL/6J Jcl) to examine the changes of the reactions of satellite cells in
response to MR16-1 supplementation to the loaded or unloaded whole

single soleus muscle fibers. As a result, MR16-1 treatment showed no
speifictbéfpotsont filvematre pliydomdioreas €S 7B Ithe deiinverxefisatefiteshanges of

the rea@ﬁ%ﬁér@)f %%HH@%@HSQH'P&%%@W% itgﬁﬂ}ﬁ'éﬂ%ﬁﬁfon 10 the loaded or unloaded

proliferation-activated satéllite cells in response to reloading was revealed

whole ginglersleBsIISHMGORR 16-1 treatment. Since satellite cells play an
imperastulo| R e d ulating dites hosss] obrapsciée tiffect timﬂi&sagggbjzeﬂ decrease of

the nuﬁ%tgfsﬂ?gﬁl?ﬂé@&lg ﬁH&%&%ttQ%@ﬁﬂé“al ﬁl)qyaggr f%eoﬁg

muscle regeneratlon 10 ecifica Iy, the present mventors ISCOVGI’e
prolifefripnsprtiricd sntsiist aﬁlﬁl}eﬁ?ﬂﬂm%éﬁm%%wm@%}?é%mmm following
MR 16grofiferation, dacdiftectidatiis pfa?ad:eﬂﬁ@@ﬂﬁﬁt&ﬂﬂ: tinusgulaselg the mass of muscle

fiber, I&IENGS, é%’{&? {Ha"{ﬁglﬁlﬂptﬁ{l %rg%gpem? gﬁ‘ﬂ@gﬁ gl &hﬁ{g&) ¥0rtg?omotmg

present invention was comp More e present invéntion
musclereRaEELPE. [1] an agent for promotlng muscle regeneration, which
g

copppcisealan e brieaiionasen aridveciog Eﬁdﬂeﬁtin[ﬁimetﬁgﬁfﬂ@f IL1dekhibitor
can pr%im%qgr‘%c[ﬂgs%gle re%y% 1A ggnanvé n?rtx 1?1‘{5'(‘)1:160' hl%%lltlo{e Stk I%Od%uscle
t recognlzes e agent o or promoting muscle
regenciaen SFaTB ofse e s e iiifoHspdaigtantidtasb thnarassas ggeidon was
complaedj_ -6 receptor [4] the agent of [2] or [3] for promoting muscle

neratlo erﬁln tpeesgqtiggg tJS a moaoclonal antibody; [5] the

agen o?lfﬁ 5 for promoting musc epregeneratlon wherein the antibody
[1] an peep fﬂﬁﬁb‘éiﬁ?‘ftﬁ&mé%@g riAssTakHn Whistoe ettt lb-feodihier 25 an active
mgred{éﬂmthe agent of [2] or [3] for promoting muscle regeneration, wherein the

21 xR0 3, scombinant antbody; 7 agentof [ 9 oINS o anibocy

S8 regene Whereih or
that rem@m@@ﬁhéody, [8] the agent of any one of [1] to [7] for promoting muscle

[3] the' Qgﬁﬁ ¥aLie @@MSﬁ%ﬁﬁ%@rﬂ&&@ I8 3Qaa6REIAIOR ISR Lliclﬁﬁﬁgﬁﬂﬂrﬁtﬂhntzbody
a method for promoting muscle regeneration in a

that from.muscle a r%p 9
a reg%%x}é%c[s% Ad ﬁ% es the step of administering an IL-6 inhibitor to the
[4] thesagsjeionf [2] or [3] for promoting muscle regeneration, wherein the 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 1L-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 IL-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 1L.-6;
{12] the method of [9] or [10], wherein the IL-6 inhibitor is an antibody that recognizes IL-6

receptor;
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[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 IL-6; 35 [12] the method50f [9] or [10], wherein the IL-6
inhibitor is an antibody that recognizes IL-6 receptor; 5 [13] the method
of [11] or [12], wherein the antibody is a monoclonal antibody; [14] the
method of [11] or [12], wherein the antibody is an antibody that recognizes
[13] tHeunzahold o6 101 brifah kéreaceptarnt{idlthe meshod eflddtidodh2],
0
L T B 1R I phoon 1.6
or hurpaip [h+6 ¢ ﬂ?%%hlbltor in producing an agent for promoting muscle
[15] thegemiesatidn] 1[16] [the,uskeafi flifk whitielp the i&ﬁd{ﬂlﬁbﬁoaﬁﬁwﬁwtibody
I 9].th fl17 hereln the IL 6.1 itor is an
L e An ot a o 08t L oL B (g Tibods
[17] a\mz@émltﬂe%tmtbb@v@@%ﬁ@v@mﬁ&wﬂ‘@wrw@q@g m@seker@ﬁqae]ats@n
[18] t}[é,%]sevwlﬂ@teﬂn Wheraiibedy.is mm&b@sﬂyntaﬁtzb@@gmeecbgmm LL -§;0r a
uman regeptor; t f[18 erein the.antibo
19) L BER P USARROL 23 B s o W on BBl el s UM B Bcpor

[20] thenwssepic] m@rdﬁ%wltﬂrmﬁbm@tmmgs a T5BAEPIE sevibeoH; of the
[21] tierawingpl Blar T isjawhategiapheibiesiern blaleeRiming-BERIeR human IL-6 or a
hum eﬁggssmn in C2C12 cells. The effects of MR16-1 addition on the growth
P&l cultured for three days in a differentiation medium

[22] theowtaieing829s htbevderaim the patibodstigateetorigmappaitibraliagdams
[23] tehewipg[the, effestsoh MRS oH additign.pa b e preRsrtiesphsatalitedy.

cells in whole single fibers of soleus muscles of male mice (C57BL/6J ch

in the presence or absence of a load. Fig. 2Ashows the total number of
Brief Begtyipides midmiwiagsive) satellite cells in muscle fibers sampled from

teng nlti% t@ 9&@ dmpReR %%H?nlﬁl@@ |cmﬁiﬁ@ﬁ@ﬁﬂ§tﬂh%%r%s%9% &R012 cells.

The ey ﬁ#ﬁ%ﬂé T R T R R B e

dlfferezﬁlwurmtegmp:meatemg\% MR&GserSngrotpimitktigaddimb suspension;
S9POUR Wi INGAINB SuaRems ek aaled Ml MRAEbn! Bh!G operties of

phs. of Flg 2 below, R+0 refers to groups |mmed|atel after seven

satemﬁe G i BE I SOlGps R P PR 8 Brombaselhe
presemdays afiempelofdilngdin &ighbdiagrants oftFiguhbelof/Bide) datsitare (mitotic active)

satellity @éﬁﬂﬁ%@@c]@ﬁ@&s%%lecﬁﬂgrﬁ £ nﬁ&tqg %é%dgﬁqm& EQ) O and S

MR in R+O, res vely. 30 Fig. 2B is_ a diagram show the total

RIS Al T8sitibelpgtidscemb 9@&9&5}%@@%@3&& grfollowing states:
Pre, grousteffiledrsiddingledsframisendongde tendendicoaach goopp CMR, age-matched

control group treated with MR16-1; S, group with hind-limb suspension; SMR, group with
hind-limb suspension treated with MR16-1. In all the graphs of Fig. 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 f, 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,
resting) satellite cells in muscle fibers sampled from tendon to tendon in each group.

Fig. 2C is a diagram showing the total number of satellite cells (both BrdU-positive and
M-cadherin-positive) in muscle fibers sampled from tendon to tendon 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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Fig. 2C is a diagram showing the total number of satellite cells (both
BrdU-positive and M-cadherin-positive) in muscle fibers sampled from
tendon to tendon in each group. Fig‘.—f’ZD is a graph showing the
percentage of BrdU-positive (mitotic active) satellite 35 cells/total satellite
cells. 6 Best Mode for Carrying Out the Invention The present inventors
dlscovered that muscle regeneration can be promoted by

i 5 dmedntietitiGreceptor antibody. The present invention

Is%sfé%@témggévé&h@arﬁ%%@9&@&%%5%%5%%@&9&%&%&%

pr motlng muscle regeneration, which comprise an IL-6 inhibitor as an
supplemerinTyPd A ARUFLr8iRESSRIOR 281 RRBitor 1 RSSH R YRR bISERY on these

findingt.-6-mediated signal transduction and inhibits IL-6 biological activity.

Prefe 3@'@@%4&@59 @@a&%g S a&%&%&}ﬁ%g@ﬂ@a@%&n&%ﬁq&@ Nwhich

against the binding of IL-6, IL-6 receptor, or gpl 6 inhibitors
Compr’é?ﬁﬁb Bréé@hﬁﬁ%ﬁ”ﬁ@}h%&‘l’ﬁdégm% not limited to, for example,

arifietkin, antithdidshdiidl =6a eﬁbmmbaﬂ‘[dnéﬂldﬁks antegpnddatantiediasansduction
and mﬂl‘b@svﬁngm%i é%?lzﬁ:t%lt re§ &%%1}{ %tﬁa@gﬂ? gﬂ%ﬁ@%p%%gtsaggel k‘hgt %

receptors low m ECU ar weight compounds that show similar

nhlbﬂ%h@mégorbﬁéféflébiéelEl@dmﬁuﬁﬁ&s% 8 pressek PRemtith include
aritipoties fldbieeoghize preterecepiatdnlibcling seurer abtharmndoedibisexample,
n rly restri h res nt inve nti ever t ntibod
o e o KOS G Tk DA e O e

L- rqqaﬂﬁ%fnvar@tan%nﬁp%ahmﬂ@%@@héﬁg &eééwqﬁ@éﬁm leantpelecular weight

compoehfﬁlﬁ&sﬂ as& pelytlosal-aticelonaeierallantibedhhiiakevheganst vention
includ ;h u@le,s %n%)é:éonal aﬁ*ibé)dggg gerlved from 20 mammals are preferred
as the antl- - ée use e presentlnventlon The monoclonal
an%%&ﬁésca@ﬁmaﬁah@%ammhmﬁ@m&mmqmm@wm@mt invention;

howevByBRidamias &N Hereprodesedd from hestsdsansiormes WitTaibly derived from

expression vector that comprises an antibody gene by genetic
engineering methods. By binding to IL-6, the antibody inhibits IL -6 from
bifdingnte Bntlasitedeptod anthblockenthiaeatiomizsion obtirgdrslegiobiclonal or
monocRGIMIBAITOEN ezéﬁllo%% %&B@ntm%ﬁﬁﬁmgu%nyé%%@ﬁﬂ@&ﬁ@@d&i@d from
l Eur. J..Immun é‘-” fﬁ]% ‘51 956%&[ antibod Igé’ato K. etrg lonal
mfmnfiansg%ﬁ%?%aé ¥R S PAFEL PGBIER orl B monoclons
antibocimwﬂmm%ﬁ@mgmnala@@ludndlmeopromamwdmbndmamose produced
from h?%%%ﬂ)ﬂﬁ%&'%fﬂ%ﬁ Eﬁ&@%l@éﬁ%’f@gﬂﬂ%% BEWEA aﬁ?gﬁﬁ' ﬁﬁg by genetic
. follows cifi [ as ared by usin asa
cngine S GuREDTTY alFoi e o TR A SRRy 3 Lo EATORRFnE © an IL-6
receptamand fmﬂz:at{@mm‘ednammsmgf IL-6 biological activity into the cell.
Such antibodies include, MH166 (Matsuda, T. ef al., Eur. J. Immunol. (1988) 18,
951-956), SK2 antibody (Sato, K. e al., transaction of the 21% Annual Meeting of the Japanese
Society for Immunology (1991) 21, 166), and so on.

Basically, anti-IL-6 antibody producing hybridomas can be prepared using known
techniques as follows.  Specifically, such hybridomas can be prepared by using I1L-6 as a
sensitizing antigen to carry out immunization by a conventional immunization method, fusing
the obtained immune cells with known parent cells by a conventional cell fusion method, and
screening for monoclonal antibody-producing cells by a conventional screening method.

More specifically, anti-IL-6 antibodies can be produced as follows.  For example,
human JL-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,
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the obtained immune cells with known parent cells by a conventional cell
fusion method, and screening for monoclonal antibody-producing cells by

..a conventional screening method. Mére specifically, anti-IL-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
35 gene and/or amino acid sequences disclosed in Eur. J. Biochem.

(198%) h&&gﬁ;&?jﬁ%%;géaﬂ;ggw@?@ ng%&l Mf& &_ﬁ%ﬂv&?%@f@éﬁrﬁ%&t}%@&em
H . A - . el orming an appropriate nos
nSf:m:gel_ v%t#ﬁkr%o%ﬁﬁh&e %eélsci%r%l o %%/fg]%%s .F%SWS& RUEH'SH BY % method
from the Hisidsce! thehnssireld ot feoproreisuiuparifipermytaknlinsmpetiod Kofptoein may
be usednaidaeaioibenhost sell@nromiha e SURRAMAR: T HisRYtilEd 18, ang

in_may be used as the sensitizing.antigen. Alternatively, a fusion
amtheg%%%ﬁno fﬁ'egﬁ_%egr% égllr(]3 SHEE AR fgﬁpotein may be used as the

sehsiiZIryrasrienamindis® rsedfeoramtiodiesusaddorctiebpreiseitted as
polycléRueBHen easl R I0HANRLASy RAYEPRA Q50 ”%@Mkﬁf&‘i‘,@%@'ﬁ%ﬁ%ﬁ-ﬁ fgeceptor
antibocﬁ@?‘ﬁvsré .Et %dsr.elsré 1ﬁa}rtlcultar, the arr]‘t%-:ll%i‘éreceptor antibodies used in the

present inventon are Praferab R FiB AL aramRsieha aipats srésr ved from
mammgigm rﬁé@lﬂpﬁ@%@@ﬁb@h@haﬁ'@atﬁ@ddi@hfd@ri\mdlfnmmrwhmﬂlaisdmbtd&uced from
hybridéheseaRroduse dritem L0y HQ&%@M&%‘&S%H{%%&%%@%%%% etlﬁzét comprises

an anﬁ%rg sform%d with an expression vector that comprises an anti _
en ant gy L 5% RS i FRBRE Py E 1 fecipforeqsiior, the antibody
inhibits Hei$oligmirtiiigitss todHedin Giedipiptotiiebl bef s elce prorsandsiolosk sithebiological
activitirASISSIgN of IL-6 biological activity into the cell. Such antibodies
inglude, M 136-1 an ide Tamura, T. et at., Proc. Natl. Acad. Sci. 15 ‘
UK @5@0 S 11954 155k PRt ahtibbuy airkea! #.-dtras, Natl. Acad. Sci.

USA (hﬂm%u (99689)1928); PBO0-2a 060 WIKAER: 20, antihofnAWISEH-(1989) 143,
2900-2308hog RS AR AnBacy AR RAAAP AR 204 a0 ADONT
b ?If Clona

m, the PM-1 antibody can be exempliffed as a preferred nmono

211 97%@5&%3%3%%%& st st adH ape hRaBaDlHFeibatly pisferred
monocorefeanetbodionpsionahahtibediagainsipie mouse N6l rLcepitodPas a preferred
monocRASICAINLWPIIGNAS PIRdUEIRG AN antill-6 receptor monoclonal

antibody can be prepared using known techniques as follows.
ShESEhh R mAS TIBfSE 8% BRtbFerareecBiprusimy dantl-gtdrahtonn be
prepm@sﬁWtﬂMigﬁ mgtm'?;lm.% ?Sﬁﬁ%ﬁ&ﬁﬂ?}i%@ﬁ}%ﬁgﬁﬂﬁg%ﬂ%e prepared by
; | e.obtained immune cells wi nown )
e e cnons
mmunizaR R BRI N fistes hratieinry delsune sl egHveitional soredingby a
conventiethiac|Navie:spestiienlisdaitctnit d 6RO ANERATIREIRR DERIRENERL s by a

convenagﬁgﬂlg)é%se&% Iﬁ:%(t%@&)le, a human IL-6 receptor or mouse 1L-6 receptor
used as the sénsitizing antigen for obtaining antibody can be obtained

udiitgerrecnifis i pepttir fehes ariarsntihnidis aicie bequetord as follows.  For

example, a human IL-6 receptor or mouse IL-6 receptor used as the sensitizing antigen for

obtaining antibody can be obtained using the IL-6 receptor genes and/or amino acid sequences
disclosed in European Patent Application Publication No. EP 325474 and Japanese Patent
Application Kokai Publication No. (JP-A) H03-155795, respectively,

There exist two kinds of IL-6 receptor proteins, i.e., protein expressed 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 receptor consists essentially of the
extracellular region of the cell membrane-bound IL-6 receptor, and differs from the
membrane-bound IL-6 receptor in that it lacks the transmembrane region or both the

fransmembrane and intracellular regions.  Any IL-6 receptor may be emploved as the IL-6
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disclosed in European Patent Application Publication No. EP 325474 and

Japanese Patent 30 Application Kokai Publication No. (JP-A)

'H03-155795, respectively. There exfst two kinds of IL-6 receptor proteins,

i.e., protein expressed on the cell membrane and protein separated from

the cell membrane (soluble IL-6 receptor) (Yasukawa, K. et at., J.

Biochem. (1990) 108, 673-676). The soluble IL-6 receptor consists
receptessentialo dbtizensdxtracktukad regiorof thingelhmembyaperdoinetHe-nti-11 -6
recepteﬁm%ﬁmggz?ﬁ tﬁgfﬁ}é&%ﬁg‘;ﬁgphane-bound IL-6 receptor in that it

lacks the"transmembrane region the transmembrane and
intrdSEIRARF UGS SARRPIONS HiscBptbrsH Ay Beadmproy expsRstins lTeg @ system
insertetewéfhtan profeiscsptio I’@r&%ﬁqﬁ&ﬂc@&h@ﬁésﬁ%cﬁl@ﬁ%@iﬁﬁr%ﬂﬂﬂﬁﬁ fopurified by a

known%%%drkgomed%rﬁgﬁe of %:ee Tltlbofd % utﬂ%zed qut hgu g(?rslaetntgnv hEI:“? nurlﬁed
ost ce

After transformlng an ap roprla e a nown expression vector
IL-6 reggutaphisBrdaNReTard 1216 ferdptorgendesaqueriantiio drsiredlipxpressing the

IL-6 reepeptor privigimisrpividied By B.-6 knewdrpethad Araradhe dnpide-of 8 be used as
a SBHSngﬁlt c%lt% r from the culture supernatant. This purified IL-6 receptor protein
ed as a sensitizing antigen. Alternatively, a cell expressing the
||_f’e%eeﬂet3&r Bihedispnsprotetheareent b ratiomonphsteinaimd anptieelonal or

monochiRACimMAYIie biskA-Am Mmaansiizing ﬁdﬁk%fhﬁﬂ&'ﬂi@i% %UIQ@%&H%% in the
resenj[n tvgnp(r)%segt in ! tb? can bF taln pig%%/cloi? | or 10 mo ocI

P ies by now% methoas I pa |cu > %B%Wﬁ die

moﬁocl%@é aﬁtthedwﬁeifemqﬁ\ﬁmmﬁmqéﬁefeﬂadmhmamwmmxldomas and

those pﬂ@d‘i’t‘x’@ﬁifﬁ%ﬁ mam @%fe?ﬂﬁd%ﬂ?ﬁ@% rabdibadies dervedh Fkes an an‘ubedy

gene b?fr §aerrn1nt]1ac Sﬂnf:nge ?nth?n% g(ilgpé{n %{é@@%@a@g{]@g&%ﬁgﬁ@ﬁ%m from

OSIS Transto

bmdmemuMé&eww@@m@d@mhwsmbmm@ﬁﬂgmemmge:az activity
into th@@@qlpody |nh|b|ts gpI30 from 15 binding to the IL-6/IL-6 receptor complex

tran biological act|V|t into the cell. Such
R LAl Tk BB A LoD bAoA 4 ey and 2114
antibodsnd - 7&lﬁﬂ|5hd§“&h$@5‘bm6&3m,d$§!l& 2ty Berd HEOMR G BB ndnd so on.
(Jﬁaélé?ﬂ@ L1993 @%ﬁ@c%al%ﬁ%@@y ﬁ@&h@@@%ﬂ?%ﬁﬂg’@% be prepared

antibody-producing hybridomas can be prepared 20 using known
using %%%ﬁﬁ.&%@l&&%ﬁ& 085 ciftRETI@ih B oideres R R epaeadyy using

gp130 esmeprypl80ges tigensitizing antiye mtocairytiut e komenizatidioiei zation
metho@%yﬁfét?ﬁ@%lﬁmm 5@&‘%‘19911%‘M?&Qﬁ?%@%fﬁ%ﬁ%ﬁ%ﬁ%hﬂ fusion

‘??f}ﬁ)wn parent cell byaconventlonal cell fusion method, and screening
methodond SrsaERS) OR R BREHHRIRG CER B els Asdhhs RASTiEsiaRg screening

methodnethod. 25 More specifically, the monoclonal antibody can be produced

aﬁgygg\ﬁscﬁ%a @lﬁor%@ljo%gl %&? gg'i}é ﬁ%c%ﬁta%% H8%s. For example,
obtaining antibody can be obtalne the gp gen
gp130 used as a'sensitizing antigen for obtamlng antlbody can be obtained using the gp130 gene

and/or amino acid sequence disclosed in European Patent Application Publication No. EP
411946,

After transforming an appropriate host cel! with a known expression vector system
inserted with a gp130 gene sequence, the desired gp130 protein is purified by a known method
from the inside of the host cell or from the culture supernatant, This purified gp130 protein
may be used as a sensitizing antigen.  Alternatively, a cell expressing gp130 or a fusion protein
of the gp130 protein and another protein may be used as a sensitizing antigen.

Mammals to be immunized with a sensitizing antigen are not particularly limited, but
are preferably selected in consideration of the compatibility with the parent cell used for cell

fusion. Generally, rodents such as mice, rats, and hamsters are used.
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and/or amino acid sequence disclosed in European Patent Application
Publication No. EP 411946. After transforming an appropriate host cell
with a known expression vector sys%m 30 inserted with a gp130 gene
sequence, the desired gp130 protein is purified by a known method from
the inside of the host cell or from the culture supernatant. This purified
gp130 protein maybe used as a sensitizing antigen. Alternatively, a cell
expressiirgtgpl 30 mmmm@mmiﬂhmg@%pmwmm@e@m@g to known
ot @%
methodl! qi@r Sléjsfsda%%&tsﬁﬂ%%ﬂgl ?J%n%ﬁr@ijlﬁégggg {Héng é r%][ﬂ% antigen

with a senS|t|Z|ng antigen are not partlc are pre

intrapeS USRI ifF SHRSHIRIERIGHYORIA &@Gﬁiﬁéiibllﬁy%iﬁfﬂl\]é pheesneidrngsntgen is
preferabdyl dilsiehoGengradyd] iodantspsonieasamiag ralfhRIgHAaMEES-drasedPBS),

physzopoglﬁnéénfﬁgi Qu%a%f?ﬁl B:;bx? Zﬁi}@(?#@t}%é{%ga%g&%%fs a%?c;ngg rﬁq‘%éj vaant (e.g.,

accord Ing to known met €, as a general

FreundobeRIpRIst By Jrﬁjé&anaw@@@ﬁsmﬂﬁ@ear@ﬁfg@ww%&nmwmes every 4 to 21

days taheitandousty i0doinammpsopReciiealy: heysrnsitaing aigeRdsization with a

sensitil) %f%%%l dlluted or suspended in an appropriate amount of
E te -buffered saline (PBS), 5 physiological saline or such, mixed

Wi Wi PibrYpRATRGaHE B desersacig et e, desimdanidhedy in serum is
confirgednpletdadivvanty emylsiictkand han adminisiare dfosSERRIBhIMES ferred

410, 2 ays to ammal..In addlt on, & ppropriate carrier may
immu eec‘l)]l}slse féq?%frhﬁlr‘l%gl m\‘R/at‘F‘%%‘ﬁisén% ?zmgnlaltarl\tlgen Following such

mﬁﬁumm@ﬁnﬁhaﬁm@é@aaé@& & becuersbived pantibbeltlin. serpartiserig@ll to be
fused waRfgshagchthemioanynesells rrswabiain @&affm%mﬁm@@hf%%%s 653

f er imm r lar, s en
S8BT TSR MR SR el el ol e
ero?pamgé@@élimmcﬁmdmﬂ)t&é abbv& imniimdicslls, vauiubﬁ@mm,vﬁh d?alt J.
Irnmurﬁig 79%75?269513{:33!19) R@P‘@%gﬁq@@%h%e@r@@yer#F &g a%‘&@%@@oailw)y SP2/0

re opl icrohio 0g
(shulsige i) 2ok ﬁ 3157“’?)%%% 3@@)02 8%5 e b Eréhlc’: Epmipol
MethoginthBsd 3@197%})6Ssﬁa{ﬁxwumm;ns@wa‘@mmem HOHR)a148CRIEATE)R210

(Galfre% FPA1NarBR /@7@@#17“@@11\143 t gha Nared £481269:470), FO
35, 1-21), 5194

oth S munoj Methods (
%WB Sl sia 2&%@%@%&%@}%%%% j, 09 oy (s lsagie
perfonat:d Nsihg &r(A97MNATTI1 Jar 8B rdndisuchthoe Apvipiizitely wsedoRRr, G. and

Mlzsteﬁa@cmmé E@c?mf {he@fpremeniipheaiipmune cell and myeloma cell
n be perf known methods for example, the method by
?éﬁ?%?%? %h

sin
1BF REOISR A FE AR R S G P b D gt culture
medluﬁ-uﬁdeamhbsuemﬁ\d&)t)é speltifisadty ctiveafiapeagentiontsk eglfysiopdsyethylene glycol

(PEG) 2SHHRUEAIGRREFRLAHIIRA' SUINER e dum o %&g&%n%\%ﬁeﬁé enhance
fusion enhancing agent. For example, polyethylene
the fusion efficiency, auxiliary agents such as dimethyl su fox1de may be added for use according

to needs.

The ratio of immune cells and myeloma cells used is preferably, for example, 1 to 10
immune cells for each myeloma cell. The culture medium used for the aforementioned cell
fusion is, for example, the RPMI1640 or MEM culture medium, which are suitable for the
proliferation of the aforementioned myeloma cells. A general culture medium used for
culturing this type of cell can also be used. Furthermore, serum supplements such as fetal calf
serum (FCS) can be used in combination.

For cell fusion, the fusion cells (hybridomas) of interest are formed by mixing
predetermined amounts of the aforementioned immune cell and myeloma cell well in the

aforementioned culture medium, and then adding and mixing a concentration of 30 to 60 %
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25 (PEG), Sendai virus (HVJ), and such are used as a fusion enhancing
agent. Further, to enhance the fusion efficiency, auxiliary agents such as
dimethyl sulfoxide may be added fotlise according to needs. The ratio of
immune cells and myeloma cells used is preferably, for example, 1to 10
immune cells for each myeloma cell. The culture medium used for the
aforementioned cell 30 fusion is, for example, the RPMI1640 or MEM

(w/v) Rtfirelvtiedileng, wiER axd isuitabichfenibenproliterdtiondfthef about 1,000 to 6,000)

pre-he AR EMBRIORSL MY SIRACAIS A 0808 AIUIE MRS MSEAAAE for the growth

cylturing this type of cell can also be used. Furthermore, serum ]
of hybGFRYA kS R B AR TSR ) AP Ge e R LB
cuitureFpedighfasiorthel figsion sopbsnéhylridomas) fokinterest are formed by

MiKRG ARG IRISIInGd, %@ﬂ@d{éﬁ%9fcm%@ggﬁqﬂ%:%%@nﬂg%§é§§g culture

myeloma cell well in the aforerent ture n

. an ai ]
m@dl%g?ﬁﬁwlﬁi% SUBHESREHIHBHBF UG BIP I DCERAITIPE By REKRTHDE,
aminogedn, afdEG sdlitign withianngdn trolésllanneighi-afiaboutdn880:tdfor a sufficient

period $AARL, %@%-émj%ége%@&lﬂhﬂ&ftﬁgbri%gfwé é‘ﬁ?%&‘ ﬁ%ec%ﬁ%s%'%ge% weh, that

. .are unsuitable for the growth "o ma can be removed by repeating
hmeﬂﬁ’@%%%’f%&@é‘é@’éﬁi%ﬁ?]éﬂdiny&%éb‘b%%ﬁj@@ limigredihednarmethad is performed
to screparmavirigriihyduplemnatahtby cenititigatiobodyldfarabeve hybridomas are

SelRaIRA DY &Y M@gtﬁsﬂs%m,gﬁaﬁggg IR M Th Rigen for

. example, HAT culture medium (a cultdre medium containing o
obtaining Bs MRS URRRIIBIEFIACRAS Sypritih ) rau iy thet asTleuhetiity of
bindingnediusis:d¢antipuedfendesnitciesisineried eidimesigenelby fersavyei@h human

everal weeks, to kill.cells other than the hybridomas of interest
e S S R R B e e e

sensitizglg bersbackifEdne MybrriBRISTHarob bl cd S htmssolipatdmdiastt
Applickiaflditieokio roplinetbedef (MIRITHING a8TSNRAMRR RIS Wl &dnese patent

. _antigen.fo aining the aforementioned hybrido , a desired huma .
appticd Y R L) o GOSN o ASSTel MGG oy G be abtained
by admypiRRsH B casigrn calpaEachecsbteiriad ¢allsersitingeainaniaal that has a
repertd et @%}El it 1'b@hcﬁi§éi%§ &Eﬂ'ﬂﬁéﬂ @(ﬁg@iﬁln%rtﬁ@ﬁ%@rﬁéﬂﬁ' %ﬁ@ﬂ"ﬂl&ﬁludr{see,

itro ing,the. ensitize 0 u yeloma
Imerm 8 o B R A o Bl 4102602,
WO INB BR-BHT13808G.810exAiRiRe B 3dpproved Japanese patent application

published-{oe SRR HIBRIL M NRIAMS dA-desirs man atinedy.gan. be

btained by administering the anti tigen-expr, It .
T e e
thEarfolitaving theraidreaiemidodtnfaihoddsdercdtehttennd fiyhaliBatenthe
followfNBRHEANRR BHP Wé@é&%6w&%$§%@r¥erw9€ Was\%g %{ggegoe?ccording

WO, 94/25585, WO 96/34096, and WQ 96/33735)." The thus-prepared
to Con‘ﬁ%wa%ﬁsa%%@ﬁfcﬁnﬂr TS a1 G B b ermatants (2) method

where the hybridomas are proliferated by administering them to a compatible mammal and the
antibodies are obtained as ascites; and so on.  The former method is preferred for obtaining
antibodies with high purity, and the latter is preferred for large-scale production of antibodies.
For example, the preparation of anti-IL-6 receptor antibody-producing hybridomas can
be performed by the method disclosed in JP-A H03-139293.  The preparation can be performed
by the method of injecting a PM-1 antibody-producing hybridoma into the abdominal cavity of a
BALB/c mouse, obtaining ascite, and then purifying PM-1 antibody from the ascite, or the
method of culturing the hybridoma in an appropriate medium (e.g., RPMI1640 medium
containing 10% fetal bovine serum, and 5% BM-Condimed H1 (Boehringer Mannheim);
hybridoma SFM medium (GIBCO-BRL); PFHM-II medium (GIBCO-BRL), efc.) and then
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subcultured in conventional culture medium and stored in liquid nitrogen
for a long period. For obtaining monoclonal antibodies from the
aforementioned hybridomas, the 251f‘ollowing methods may be employed:
(1) method where the hybridomas are cultured according to conventional
methods and the antibodies are obtained as a culture supernatant; (2)
method where the hybridomas are proliferated by administering them to a
obtainpgripétiiethadyrirabatic théttmatibpciegaate obtained as ascites; and so

OnAT&%I{QfmS{t %}ﬁm{?&’y@ﬂ GEeLEE@g fon %ﬁm&m@aﬂﬁ%&?%wﬂa }9Lknt invention,

y, and the latter is preferred for Iarge scale productlon of antibodies.

Where%d[l@&fla}za O PEREUSRE BRI S H e TBEs e GBS GIRTHE a0
antibodybridofmas edybhdpenfonsedrigytibemethtdadisploeed are JRefor, and then

1ntr0de9% %@mﬁﬂ% Qrﬁgﬁr@ggnf&a&%ﬁg rf@fi’i@?@a&& the/m?(ﬁhgrgd(ﬁamck J. W,

In eCtI% a PM- 1 antl od pro UCIg}ﬁI bridoma into the ‘abdominal cawt;g
M

THER 6 EahathEnhst iR iR Priaddhinsgay
MACNTOh e BEBI&S@IERS Mi&hd@%f)culturing the hybridoma in an

aH’W&Q rég bl y%mMcch? N%Eo@ﬁemﬁgiﬂ%ﬁ) 98@1@%@%81{%%&?'15 isolated

bovine serum, a ondimed HI Mannheim)

from aygll thatREcdrags ﬁ#@oﬂﬁ%w@é@@m)wb AR IIYRBERIAR-(G IS Sottpy, of mMRNA
can beeierjoamddhepibacihtaioinigRRAV: dcastitiagyofiaravherculivde, sugersatatuidine

u}traceﬁ@g%g{&%%%&bgo(%ﬁﬁ% Rlefj %\%de?%la BI90RG g%sé&i??c?ggy %gﬁ 5299) and the

present invention, wherein the antibody is produce enetic

AGPCré’t?ébﬁSuE%bi@}ﬁ%@kﬁlﬁqﬁegf Wefémh@mhﬁﬁmﬁb%%éﬁéﬂréﬁwl PyBhdorsaaring
mRNAn&emgngethazgemeuﬁtﬁoaﬁ@mmmmw@ma@dc&hen@t&ﬁr@@mm @uRE A can be

et R S e e
th
um@ﬂkﬁ@%m@gp%ﬁ(mmww@@&@ﬂ RS ﬂwbtﬁs%d)mﬁr&é%smg reverse
transc:$pRcdicalliic IRMNARABDIOA eVasiadiR (Yd 18GIRAHeS AR TrRibagdyeiFranscriptase
First-s solateBNf ceeslilt { gn duces t tlbodly otf mteq st SUChd%?n ahfy the cDNA,
10 mOFﬁ{fA aﬁn%e %Vmeaé) y prep H

oma e 1€omation o per

the 5° Mﬁmtm@&aﬂh@wk%\ﬁn ¢hethBaes. Nh AsafeSgiadfiing 988) 85 8998-9002;
BelyaWitiacentiriugrtien-meatiad kehirgven) J7 Mo @9&93@)’(@1@@3’81%1%@?%@%1 RACE

i P e P g O SO et rom e
Obtalnahﬂﬁ&\nmdmﬁ(%ﬁma@aata@ avdhchyeaterhiidely ThRINAresonthénant vector is

prepargdf@@fﬁg REERBIRY %@935&? IQkﬁalﬁE’é& s %Bwﬂ&%mﬁh%hﬁ{mﬁ@ i®honies are
DNA of he antl %%n is s nth d from. the obtained

selectegifh RGBS Bin e s aﬂ GOTHIS B 0L DNA of
intere%ﬁmmmmﬁﬂmmwﬁm@ramd cDNA Synthesis Kit

anarﬁen%ﬁxté}%mrg e Wfé‘él%ﬁ'é?e@{‘ﬂlﬁ%% ﬁ%&%ﬁ,oﬂwned the DNA is
CE CE.met ohman M. A. et at., Proc. Natl. Acad, Sci. U
ligate f@%%

5 Qy'% §65§e4§§6§@§n§&b%ﬂiyaﬁorﬁ@agg%%§ ﬁ%o@% inserted into

an expid$04 92982) @dmglarﬁa‘kypﬂl@lmﬁ RnRAIGEE 2@ Kitii@idniéch)iandnRCR: inserted
into af MK RERMRIYSL G DNSdrapmant efintgsestis@wifigd. from the

To produce an antibody to be used in the present invention, as described below, the
antibody gene is inserted into an expression vector so that it is expressed under the control of the
expression regulating region, for example, enhancer and promoter. Then, the antibody can be
expressed by transforming a host cell with this expression vector.

In the present invention, to decrease heteroantigenicity against human and such,
artificially modified genetic recombinant antibodies, for example, chimeric antibodies,
humanized antibodies, or human antibodies, can be used. These modified antibodies can be

prepared using known methods.
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obtained PCR products and then ligated with a vector DNA. Then, a
recombinant vector is prepared using the above DNA and introduced into
Escherichia coli or such, and its colddies are selected to prepare the
desired recombinant vector. The nucleotide sequence of the DNA of
interest is confirmed by, for example, the deoxy method. 25 When a DNA
encoding the V region of an antibody of interest is obtained, the DNA is

|IgHeﬂlﬁdﬁhoaaﬁlw%@B@@Q&%ﬁ@@?'@t%'%d%ﬁgm%ggﬂ %ﬁ&dlng DNA

and inserted into eSS|on vect natlvel
Obtmné%%{g ?)ngg ?he tibody V TEgid ﬁ 5@%%%’ 5}1 EB?S‘FB%%@W %%i’mo an
expfesé%%ﬁﬁ%ﬁﬁ@%ﬁ@@mﬂm@fmtantm@éiys@fmgmrdu‘ﬁthmr(JwﬂcEm;wahﬁmgntoxpphcauon

Publich€ousee. IERhQ%U%%Eé%MFP%&%?ﬁ&@&%@%%lg)%ﬁfgt%??/]h9759)
rted jnto a ression vector so that i
This kJqenerolscl){llt%e exltf)re sgo %éﬁll’éﬁh@}%r&cﬁ’i‘t%‘?%%ﬁﬁfé B pEssgRignvention.

profaeestzshentithdiemtisadsocaltbed éxpsessbapby hnan&fmwbkgi&ﬂ@ﬁﬂ are
antibo@R WHBUMSIRXBEBSHIRMHEFIBF dNIRR GRS RYOR n? %ﬁ?ﬁ&y from a

t h d such, Tartificially
O PR o, TSP E5 R R A A SATISBAES, 35 et Acksman
mtiboéﬁtlbbdmabmhmn@rﬁmﬁlboghes reamthénated. afhalse md:ﬂnge,nmtm@@ﬁl Patent
ApplicaBBiPRuRIERSEAUSING KRewN MEHadsHIPr Al ‘gf'%%l'&?%g)ﬁ dlyhézap A No. WO

I 7(:31% ained by ligating the antibody V region-enco taine
92/19 ve with a human antibody C region-encoding DNA, inserting the DNA

infeleue wﬁpir%@ﬂtyna\lébtersaqmbmmigﬂgii'sﬁmﬂmﬁalﬂ@ﬁé O REQIUCHRAse antibody

P.12
I DN Moy e o
Sevet 9#6%9& SRR Eﬁltar%’eaﬁﬁiéﬁﬁﬁ@%nawfﬁim@m@mpmr%m termini.
The ohreserdidniigntedwitanized antinidies @rﬁgl@ﬁléﬁéam@l@ 10088 488HRRERserted
| S, | erein,the p m ntarit
W

humanizgel a0t (s EATARTHORYR B Bekeeare B UhlisaerOBRE B2 3M fdwermational
Patent AppbodyoGRtsiedtineiRods/iorhizgene recombination are also known

e 0. 02
e B A A O s e DR orm
a suitaliganfigenpiadig A Seq J%ﬁ'cféru@%@%é@bﬁ@hl@hﬁt@tﬁ@@@fﬂ@@mms&n&bk
regionsamtipdelysubiei tigeded witasaeyframework cesrans (FRkpiR &‘Hﬁﬂ% antibody form

| d
o B e e o e Q??%%% e
obtaiHar kbedy fgEtsipvigreunetian thasbbdye redibneendiodingtidhidies, and
mcludeﬂﬂﬂ thesrissarsd, 09, @E?{@S&Qﬁ‘yﬁ%ﬁé‘gﬁg E%ngﬁﬁﬁ%@ﬁtﬁroﬁa@?ge the
i JECHUSEIR S et et g, Mmazed i (o Conte

Eélﬁggﬁwmm@gﬁ@wt WHopitieisggion of an antibody derived from
non-human mammals and a human antibody-derived C region; and humanized antibodies consist
of the CDRs of an antibody derived from non-human mammals and the framework regions and
C regions derived from a human antibody. Both have reduced antigenicity in human body, and
are therefore useful as antibodies to be used in the present invention.

Preferred specific examples of humanized antibodies used in the present invention
include a humanized PM-1 antibody (see, International Patent Application Publication No. WO
92/19759).

Furthermore, in addition to the aforementioned method for obtaining a human antibody,
techniques for obtaining human antibodies by panning using a human antibody library are also

known. For example, it is possible to express the variable regions of human antibodies on the
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The human antibody FRs to be ligated via the CDRs are selected so that

the CDRs form 20 a suitable antigen binding site. The amino acid(s)

within the FRs of the antibody variabfe regions may be substituted as

necessary so that the CDRs of the reshaped human antibody form an

appropriate antigen binding site (Sato, K. et al., Cancer Res. (1993) 53,

851-856). Human antibody C regions are used for the chimeric and
surfacchofphnizsdastigbdies nandibodlcdeCy,) Berikxahugled CylaCrh2iHoy 3amat then select
anti ger@yﬂim@/ ﬂ?l%%és.ed }fy'“gﬁgﬁrﬂ}%r %r_:H%yHPfﬁ)é/ g@ﬁ@@teé%ﬁ%@él‘%ﬁ%}nggéﬁ&g(%ding for

or its production, thé human antibody C regions may be modified.

the hurpgARHOSHHEOERS oIS tRE AN AMIETEGOhoaR &R driibBH deritige the DNA
sequenro ! axoseiutharbmdsmonals aaung @ huraern Ridtihodydepred Epegioionardtor

comprgﬂ{g%ﬁgzﬁq&%p%%?r?e%%&%ﬁieﬁ%ﬁtﬂ?o% Bsagfh%ﬂ]%]%ﬁ i ‘.?”Vﬁ%lé‘?xﬂ%t ods are

non-human mammals an € Iramewaork regions an regions aerive

alread R, gRdHR QPN ERoRbEE RS 240 M MR Gty In WaRaR edy, WO
93/112860W30 asé thetefare 0561 amiNogios/osbesusadimihe presaitnce.

inyenti ref ifi les.o manized antibpdies used in.

SO R S G AT LD S U s
methogterMRiharPaER AP pRbatigrePUBRciBPlioeWrorag dyg o7pgpsed using a DNA in
which Fertheilsoayerdneas ditiegpiedhid aferempaionadmethod iReRb@RBGALY used

an antibady., 35 technjques for,obtajning human antibodies by . .

promo R P g e DA
Examplessafisietoresisresbaneeyardile feglsrsasr hipmegaaubodisereriine e8ly
promo&itéagenekphages as single chain antibodies (scFv) by the phage display

methad, and thep select anti -binding phages. By. a zing genes of .

e e B R TR AR W R ARG e amiboay
to be ugadidbiba ey thegripe irrtedeanti onosaptte/ ebterpsindtrormieotiass, polyoma
virus, 2Ry SRAVERGEOF AR aglism@;)péﬁidssﬁ_@ﬂbﬁlﬁnﬁmﬁi@%%%@@d

ropriate expression vector 5 comprising the ence can be
promo g S bt AR R A ARG hEl Hdtbcts are. aiready
knioeysxan thevpenlicatorHd of WoteA#0hanz: i Osed/ 279 ression can be casily
perfon\g’l\é;@1%5§/ ﬁ)g%]ﬁngv@e ﬁgfﬁé@gg NV §3( JﬁQ &75%@@5{?@?%@[%?%%6 (1979) 277,
can be ysed as reference, The above-constructed antibody
1081148 AGFBA8S gr 0ot e SR 5 LAV SROHET s HARERG0 by
Mizushiamen afiayoalisti mecyl, ahd Mmgiso dy, Jordetan bdsdkprdd S8 Ung3R2) can be
used. DNA in 10 which the antibody gene to be expressed is functionally ligated
to g useful coqmmonly used promoter and a poly A signal downstream of |
BT Aot DS BRSPS MY iR R P AIENey ligating a

convergrambtetnhpaneteinelsigedhedumanfoytoniboyddovicus immedidte awity dy gene to
be expRIQRPtCHRORANCES r F RSO 10HIGK, PIQRIOLeEsh I anGR 5 ANALEAR RBsuch.,

utilized for expressing the antibody 15 to be used in the present invention
When e 6€ PRAPRIEbHST /e N SRS B 57 PRSI AR, the method by
Ward adénGVinds FsithiemirNawe: (SYS9) 3dhdsddch @riflandairSaban/., FASEB 1. (1992) 6,

2422—@%%&%6 araB promoter may be used according to the method by Better er al. (Better,
M. ef al., Science (1988) 240, 1041-1043).

When the antibody is produced into the periplasm of E. coli, the pel B signal sequence
(Lei, S. P. et al., J. Bacteriol. (1987) 169, 4379-4383) may be used as the signal sequence for
antibody secretion. The antibody produced into the periplasm is isolated, and then used after
appropriately refolding the antibody structure (see, e.g., WO 96/30394),

As the replication origin, those derived from SV40, polyoma virus, adenovirus, bovine
papilloma virus (BPV) and such may be used. In addition, for enhancing the gene copy number

in a host cell system, the expression vector may comprise the aminoglycoside
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promoters/enhancers such as human elongation factor la (HEF1(x). For
example, when the SV40 promoter/enhancer is used, the expression can
be easily performed by following thE*method by Mulligan et at. (Mulligan,
R. C. et at., Nature (1979) 277, 20 108-114). Alternatively, in the case of
the HEF1 a promoter/enhancer, the method by Mizushima et at.
(Mizushima, S. and Nagata S., Nucleic Acids Res. (1990) 18, 5322) can

phosphoéransfedadd/EPLE . conli,ishysedirhiianioody)gene, Grde:exgessedabine
phosphmymaaxgmggmoggﬂvg&%oa Sl ARIct-8 snpLesaancR o .

antibody secretion; and the antibody gene to xamples
selectiof MHShoter include the lacZ promoter, araB promoter and such. When

thalaoZ qhartiotesyis diseh tihe emess@emmgeh@%ﬁamesasq@rdm 18 the

Presenﬁ%@ﬁ?{é}?&gﬁﬁ Vg%étgt{l%{% %’A E%E 5 a&%bé)%y N%[)ure %ude (zjntﬁztro and in vivo

producHpsER TS Mdter A bEradeer sacHries tothe ridiod bmerkeryatic cells or
prokaryBgttesiidVl. et at., Science (1988) 240, 1041 1043). 30 When the antlbody

ISIQIOOCHJ%?%% \%@% thelP § r%)%];g% c% 3]51 tﬁosseglgaeﬂseg(%% g‘ﬁs plant

P.etat., eI’IO

cells, 0§|8H1£aéé€|]ﬂﬁenc%uf8?aaﬁﬂmlswb@@r{ITﬁé@mﬂin}i@dﬁE@dmpim&IO COs,
myelorp&rpiBsiata i Rigsh ke ntused SHel AR ﬁ'%ﬁgf@i&é&ﬁ%@ﬂ% for example,

antibo str see, WO 96/ 03 4) e _repljcati
Xenop u}%ggg}génve ms%%ﬁftﬁ SRS ﬁ%ﬁj\/ﬁ?ﬁg %?Hgg %%‘b%mﬁm cells
includa gells @Pwdaﬁa@%h%memm Ivy i, Horeltivarcingalhe geBaown fungal

cells incQRY REMbalcHaNRehERIENSIER o NG SXRISSRIRN MRARMANCAMRIBSerpillus
the an};m%lé |de 14 phosphotransferase (AP )gene thymidine kinase

g A(‘FK% “€0li xanthine- -guanine phosphoribosyltransferase (Ecogpt)
gé’rli@d@nﬁydmmmé rethecraska(hfiy geheinohsleches atibeleghantenailcetls.

Known%wmw@n@méuﬁi@m My 48 weetIRrareRArng the antibodies to be

u%n |P EP sent invention. T gekgroductlon systems for antibody

prepara éﬂ?ﬁa%}?ﬁ‘ HHFIRA RS AT B E reamid 1fﬁe\§ﬁ%mo these cells
by trangfiesastion @y@t@tﬁmnglﬁdd@nzﬁemtddzm@em@w@tlc Bedlswrupngkaryetiticted
accord %@l BIOHHGHOMAYSICMS: URIRg AL KBRRHE, GaSINR NS f@@ﬁelﬂ/fﬁyf‘gxay be used as

anlmaliells plant cells, or fungal cells. Such animal cells include (
i cailse

the culithe me RIPRisRC M B Eg G wémlae%gbwmw
Furtheriuneya(BHK)biblead Vet aarnd Sty t2hamphibiaracefisrdotesammadominal

cavity StQRERYS %%ﬁa?ﬂppg%}iﬁ&eﬁ &6 ﬁo!§rr fapple, sf9, sf21, Tns, and
e

ch. Kno lant cells include cells derived from Nicotiana tabacum,
WL}{? & 5% ufBd8 PXRRCeRG M IIgAC end ek el ipingseaimpals or plants.
ProductisiSasthasoniyeesitaads, iSclodeatisiae)amoit fengirsuals as Asgasgillus

(@vEanfinNOGE @RGEUERY include goats, pigs, sheep, mice, bovines and such (Vicki
Glaser, SPECTRUM Biotechnology Applications, 1993). Further, insects that can be used
include silkworms. When using plants, for example, tobacco may be used.

An antibody gene is introduced into these animals or plants, and an antibody is
produced in the body of the animals or plants and then recovered. For example, the antibody
gene is prepared as a fusion gene by inserting the gene in the middle of a gene encoding a protein,
such as goat P 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. ef
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15 Production systems using prokaryotic cells include those utilizing
bacterial cells. Known bacterial cells include E. coli and Bacillus subtilis.
Antibodies can be obtained by introddcing an antibody gene of interest
into these cells by transformation, and culturing the transformed cells in
vitro. The culturing is conducted according to known methods. For
example, DMEM, MEM, RPMI1640, IMDM maybe used as 20 the culture
al., Biodédibmo]@and(3e8dinl auppenignts, such as FCS, may be used in
COPRIRANREe USRS A RIMOUORYE S A A0 AVIRRAX BE0S LAY with the
. _be transferred into the abdominal “cavity or such of an animal to produce
desired AntibeA AP ReA0E. tesrRsicstrBH PReLS AR RIS sk Seue lsnbeytdm niciigailkworm
(Maedm&emﬂmmimﬂﬂfm mamarslmg).d umm@%@iam@mﬁagcaﬁ ﬁ@@é@dﬁthe desired
1o - il ) s.orinsects, 25 M at.can be, .
e B e 2 R DA alor i
introduged mieRaReEbIERAB GG MsHTdatibivg elag8)s Furthisy bistsetintiratsedrio infect
tobacchedigediinciude Bitkonrne Whenthsinebands: fIXampI8e 1eRAGCOr MViobacco

(Juliarﬂ?(%édz\@n L anfibady gz%%%gngg%%%wpﬂﬁg@animals or plants, and

an antibody is_ producec | e animals’or plants and then
reCHRERGIOMHT B AFEIED Y i 30 eriedomdpdietsastenfugiotescribed
above JON@DYi0SEIHIRN thtenaBHE/ IRINS RIEHEIO LML :ENedG:a PIotRih) may be
. ugh as goat (3 casein, which is u queI o duced into milk.dA DNA
1nserte? 1nto separate a nos g'ﬁ:g d:?ﬁtg%ﬁfggﬂfé i gvﬁ!}‘etéﬁe}ﬁectors.

expressioh vectors |
ragme comprlglng i%e_ anﬂf)oﬁil gene-ins
Alterngiteely fbatldhhbryoarhe irsited by dsinglo dupedssintovadenmaletgostofiieg a host
(sce, Intesieadantinaeyt isghtained Famdhe,Amils Prpdused fson the transgenic
R S G A AR S
produatdhiseietd denibasiihpycdadecs itrhlsthiecttandhe piegoatnhorioone § ovascample,

antiboBY FRRIRPIAIEEEERRIFINE IPARSIRNIGERA (RRE T KsMS i Ridlh the Fvs of the
8 dEI Technol %994 12,6 9-.7021). urthermore, when a‘silkworm is
an us%&lﬁltsi%rﬁ]%% AP EEGREVIALS THEE ted with the desired antibody

geveecaieihye He sindtaitibeglydstebtaiped i i erbathe fnidroftidds with an
enzymS! QB AGHBA R FURbs N AR LIBRL AL endPendé ir’? %Qﬁvﬁﬁg}%@ﬁﬂ are

tobacco is used, the desired 5 antibody gerié 15 inserted into a plant
COHSt"‘é%Eﬁae&tré’ SR P FIFONESH Sri thepecisidier itRRieRdatBost cell (see,
e.g., Chabtehaesuéh hdnagroivhdtEHmIEin2068i@99 6T Bistea e ik dswisgdhtdd., Methods
in Enz{HR%h ﬁ)ﬁﬁ@) g 4HHCofl ahagymato ingh ' i

r Atfgo gaye szf%hﬁgﬁ%fg’:g& (Julian, )é: %E%\gléaﬂ é’t‘%fﬁ@glﬁgg?@n%%%ﬁomgy
(1989) 15847325 5 L8 vieh S Ot g tankissc Jhoh Laroiae v Bovsscau, 1.
et al., Mratodsion Bysterbay (686)ibad, AsB iroya3iRINAsEReadi B EEaMibpgy! ) 9,
132_1jﬁavy chain (H chain) and light chain (L chain) may be inserted into

separate expression vectors and a host is then co-transformed with the

vectbrel VagerRe ANPGRS DD &y bbshaisr i dcsienanshgrleshiisYigagion of an
antibodectdn fhe tsalefdretibglainostegion and the L-chain V region are linked via a linker,

preferably via a peptide linker (Huston, I. S. ef al., Proc. Natl. Acad. Sci. USA (1988) 85,
5879-5883). The V regions of the H and L chains in an scFv may be derived from any of the
antibodies described above.  Peptide linkers for linking the V regions include, for example, an
arbitrary single chain peptide consisting of 12 to 19 amino acid residues.

An scFv-encoding DNA can be obtained by using the DNA encoding the H chain or its
V region and the DNA encoding the L chain or its V region of the aforementioned antibodies as
templates, PCR amplifying the DNA portion that encodes the desired amino acid sequence in the
template sequence using primers that define the termini of the portion, and then further
amplifying the amplified DNA portion with a peptide linker portion-encoding DNA and primer
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(see, International Patent Application Publication No. WO 94/11523). The
antibodies used in the present invention may be antibody fragments or
modified 15 products thereof so long as they can be suitably used in the
present invention. For example, antibody fragments include Fab, F(ab")2,
Fv, and single chain Fv (scFv) in which the Fvs of the H and L chains are
linked via an appropriate linker. Specifically, the antibody fragments are

pairs tiprddhicedthy:tdeatinedmbatifodty Withzam aed Zynhejrfor example, papain or
p%ﬂﬁ'ﬂﬂeﬂﬁ&]éegﬁ%‘é%ucﬁ\? %350%}@%%5@6@@9%59@ a£§ 6%91‘685101‘1 vector

constructed, introduced into expressjon vectors, and expressed in an
compriggie R heRt adiPEbBaneymesh il Seeiestor paih GRENNetberspIdipg to
conver2RGA1 20460 Bettdn Md&iddotadte; . ddn, ddethatdzdadooziimologyi(1Q8nal
metho&s7§szﬁ’ G2ty Plueckthun, A. & Skerra, A., Methods in Enzymology
178, 497 515; Lamotyl E., Methods in Enzymology§19892231
6592%%@ RORREShese IO SRR S aRAF host by

obtainif@3uabex Bidifg. theiebahesT IBTEEH (400898 20md3Apkasel ABssehuisaty
fragméi’]‘? obtained by linking the H-chain V region and the L-chain V region of an
antlbody In the scFv, the H-chain V region and the L-chain V region are
linked Madifiptertindternnriveiz hapie Hwrsmalesles. sugh ag polyethylene
glycol BrBG)Natly AkdtheSsiked. Sﬁéﬂe@ﬁ8)a85bo'ﬁ§7 %ﬁ%&@as-ﬁbﬁt}q’eﬁ@ gieasRbtheibodies.

These %1'1’; n%o%}gg SCFV d?e“ ed ﬁr(%m Ethe %t? ar‘t])ttlbOd antlbodies
ESCI’I ove. |§eptl ers S méi or

Such né@@ﬁﬁﬁbl@%r%ﬁéﬁbhﬁﬁ)@%léﬁhﬁﬁﬁeptlde con5|st|ng of 12 to 19 amino

aqdlé@@r@mﬁem@@@e@aﬁ@@mdéﬁ&i\a@%m Qhtabagsbtddsing e BNNe or

dln chain.or |t Vr on and the DNA encoding.the L chainor. .
reglon ofH Helg S%earﬁe t‘fgrflee oBag enelg’ ter%)?a é%gtﬁ)éﬁn%r purification

of the mﬁbnﬂ}mglﬁﬁé bl\mﬂﬁﬁﬁ‘ﬁ@ﬁtmﬁ?@r@w@% haeetéeiree dmrfbiziticBayueneephy.

Columﬂﬂs&&ﬂo@@sé%ﬁtﬁ' m$ m@r&@h d{lﬁﬂﬁgg[é&hﬁﬁ‘}efﬁcfifﬂﬂ% dgfr&éhﬁ)!@rﬁﬂﬂﬂﬁﬁfzi%mmn and
and then.further the ifie rtion with a

pro{eirp& (i?ehllnker por 1(A)Snu‘r("enco L{gﬁﬁa N@SP g fhmebgp{peﬂ)

PORO&nSSRhﬁIhéeﬁrﬂ(@ndcﬁﬂ@é H bhadldisind 19 @rﬁaﬂbowwmbmmréhmahfor the isolation

and/or%ﬁﬁl\ﬁ@e{iﬁﬁmg&%ﬂ%%o%ﬁ@ ﬁ%@%@e@%ﬁ‘&@f@%@ﬂrﬂﬁ@&% &1?5“19&?'”9
DNA a (fGa host tggrﬁsform WI'[ the vector can be obtai

ne
e o G e SR e G s tior
pmiﬁeéduo@mgmmmmmm @@mmbdsﬂ&ﬂhg[m@thmisfmbaﬂﬁ@gﬁhmbe

chrom& ﬁ}t'ﬁ%% fgﬁgﬁfﬁﬂla%ﬁﬁﬂls%ﬁ Q%‘f! C&Qi?&%ﬁﬁé@ rgr?%ﬁtsggl%%ggs%@aphms

, res elr genes erein

includy SR B READ F RSO R SRR P BEGas b el raton,
and suqholeéhlﬁs cgmdm&egraﬂatlayimnbe Afphkytal ﬂ?ﬁ@):rfbayuaise) lbpridseddromatography
(HPLCJereihe 200y -ebeRpRASesithese madifieg antibodies.

Concentration of the antibodies as obtained above can be determined by absorbance

out31de 0

measurement, ELISA, or such.  Specifically, the absorbance is determined by appropriately
diluting the antibody solution with PBS(~), measuring the absorbance at 280 nm, and calculating
the concentration (1.35 OD = 1 mg/ml). Alternatively, when using ELISA, the measurement
can be performed as follows., Specifically, 100 pl of goat anti-human [gG (TAG) diluted to 1
pg/ml with 0.1 M bicarbonate buffer (pH 9.6) is added to a 96-well plate (Nunc) and incubated
overnight at 4°C to immobilize the antibody. After blocking, 100 pl of an appropriately diluted
antibody of the present 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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These modified antibodies can be obtained by chemically modifying the

obtained antibodies. Such methods are already established in the art.

The antibodies produced and expreksed as above can be isolated from

the inside or outside of the cell or from host, and purified to homogeneity.

The isolation and/or purification 15 of the antibodies used for the present

invention can be performed by affinity chromatography. Columns to be
(BIO Niged fan)theddfidiandhmontateg fapbydhokice; tairexanipateinfer another wash,
substrAOLIT AN RAAEULE:EOIWTRs %gkgrsa T E%Eéhaﬁzgégtgg 4.column, using

include, for example, HyperD, PO % epharoseF.F. and suq%. iy :
MICRQI T R BBV Bl i tifots s e heeiSotesomaiition of the antibody

of intepatification of common proteins may be used, and are not limited in any
way., ihadies used for the present invention ma X
e e ATy to bing
to an I Serekiyraphishigedriaat smmityitdhrérhiabraphystiviers, ThefilyghioH,-6 variants
compesattinig1ous, tdidlydise dnd Mﬁ&ﬂrﬁﬁ@%ﬂg@ﬂgﬂﬁﬁiimgWQiiﬂgf@é?g&ﬁlﬁty, hence
blockid@ESCHARARGUMEIGIARQY, Hydrophobic chromatography, e

ation, and su ese gﬁromatographies can be applied to high

perSrthahEerireEnreraatss rapirodugirL ey Alterisativelygreubssintion of
amino Md%sﬂﬁkﬁﬁ%@ﬂiﬁ@%&éﬁ@@%@&%@’%@ﬂ@ therpndibodies E}%ﬁﬁé@&;ﬁ%ﬁe base of
: n.be determine absorbance .measurement, , or such.
e L A B AR o b anpenhg rigs i
antigerigifhaad Sisfution with PBS(-), measuring the absorbance at 280 nm, and
calesebipg: HRaIpQREERY ABRN (hARUAEH Ts b RGRR A RAEVER: WDl ondary

ing. ELISA, th t 3Q be performed as follows.
e Tl S —
WHAT bﬁ'@éﬁ%ﬁh@éabhﬁé@i(@@igﬁs(%&tékﬁe;w plete(Munsyianche influence of
the subituRateeh iRy QIiGBLiahds) RShiEHET\@HHE%&%&@&'PO%ﬁe%f&%&;?x'x%}ﬂ%ﬁh%%Bpmpﬁate

. ld.qof ropriately. diluted antibody of the present invention or an )
amino 4ol SNy TOHL LA b EOEH S A TGt S heFR A A TR out using
the huyenPREggngrensddiog avcestidwisagcand dneubateldtforodne ddiee AERAITNS so that
amino #3deMPeEsidiatAMBIINAshiINg 11907 l\%&i@{ﬁ%&dlﬁgge?g%gﬁaaeiaegh q If needed,

i e BRSSO S e

by applyinssthetefesiutioti isatidethaddtineuipatedo ang sHecioso thanae idic 4G5
recombSiREASHKEGiMSINg MICROPLATE READER Model 3550 (Bio-Rad) to

cglculate the concentration of the antibody of interest. 5 IL-6 variants

u?@ R HRRleneinbe Mtich arsatisetdiselo trdimarakgmb eiin/ +d Biel. Chem.
(1994) @SArBfi-96 r8eemorand RMBIDdo (hep#arE i IL-636m| v sbacs by, ahaay o
96/178.the IL- 6 variants compete with IL-6 to bind to IL-6 receptors, but fail to

ransmit IL-6 biolggical activity, hence blocking IL-6-mediated signal
:r ﬁ@% gﬁgﬁ@es of %L~6 and palytlal peptides of IL-6 receptors 1o be used in the present

invention are substances that have the activity to bind to IL-6 receptors and IL-6, respectively,
and which do not transmit IL-6 biological activity. Namely, by binding to and capturing an
IL-6 receptor or [1.-6, the IL-6 partial peptide or the IL-6 receptor partial peptide specifically
inhibits IL-6 from binding to the IL-6 receptor. As a result, the biological activity of IL-6 is not
transmitted, and therefore IL-6-mediated signal transduction is blocked.

The partial peptides of IL-6 or IL-6 receptor are peptides that comprise part or all of the
amino acid sequence of the region of the IL-6 or I1.-6 receptor amino acid 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 IL-6 partial peptides or IL-6 receptor partial peptides can be produced according to
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The IL-6 variants are produced by introducing mutation(s) through
substitution of 10 amino acid residues in the amino acid sequence of IL-6.
- The origin of IL-6 used as the base bt the IL-6 variants is not limited;

however, it is preferably human IL-6 when considering its antigenicity and

such. More specifically, amino acid substitution is performed by predicting

the secondary structure of the IL-6 amino acid sequence using known
generafolecwarmetdelindoprographs (e:g:id SrdlhbAfit Melendiet ak pdphRl synthesis

tho® Ics K290 8, 22530 and furtherassessing the influence of the , .

fne 0s %E%Uteﬁar%inoré%% resigtjeé;%o%ﬁ%e%vﬁé%qr%oﬁjenéﬁ e r%tg?queme that lS‘ .
Involver 18 Y e A hrépratdl Sriaer4eicRRasii t Datiuberitubeds of the amino acid
sequencomimbnbypqefiat reetbRCR methods are carried out using the human IL-6

geReE ing nucleot] uenge as a.template to introduce mufations .

. Sqthat '}g%}?no agc?gsﬁgr%edg%%%%i ut}(zz%gilﬁ;ea%rdZT %hé?légg’ﬁ%ﬂr_lﬁgféfg it H@%ngcﬁlﬁﬁﬁem
enginegripg ReHindind N seaHage soriingdhe dssied mentifed sinsepproptiata expression
vector,expréssiaievreiods aad Hé&)Htaﬁlé@ﬁ?f&bﬁﬁﬁrﬁ%«‘t@@%@ﬁgﬁﬁcﬁ%ﬁ%@&&%@ for

I ethods for expression, prpdyction, and purification o

eXpreS%%ﬁ%ﬁ%%@o%&@ 1§6é’%‘f ic §>1<%arlrl1€?eﬁs} %?(l%lhees‘lLﬁ variants are

didelpsetrns mrdkehinariat paptifemivil cheeeptaopa}izbBalkoBy Sentide synthesis
metho{ﬁﬁh% ﬂ%MQB%IE’- ﬁ%@ﬁéﬁéﬁa@%ﬁ%ﬁ%&eﬂ&wmd ;ﬁ@ladlslé_ﬂ{e@pgése synthesis

- artia tides of IL-6 and. partial peptides of IL-6 receptors to

metho e ﬂ}ggi%ptﬁaés%%%ﬁ%ts ﬁnr\l}g% ?Igir% ar sb%busst%%ces that have the activity to

bifBesica8 webe srrideritioan derpefertivd kollaning Hiehuthndtdrandmit in
“Contiﬂmﬁibjﬂ&(ﬁt' Qj@&b@@ﬁlﬁlh Hz}/tL (B‘é@*ﬁ'ﬁé:ﬂm@é’u@@gjé?g’%ﬂ @@Edfééﬁﬁﬁg'?ﬁmﬁ{ésgﬂﬁl J a{zac‘lnese) (ed.

re. or - -6 jpartial peptide or.the JL-6 receptQr partial peptide
Haru O o A Rl Donding (oA IS ratpoy e hoqeexample.
the foligpsipgorariieed setibrycaiiloed hotamarsmitlewanpdhdirefosehe C terminus of the
peptidd tothengdintad sioRajdiansd Wchign ds RiaekethsSNe RAHIIRERINRS Ot Lok,

r IL:6 receptor are peptides that comprise part or all of the amino acid )
el"‘*ga@%%ﬁﬁ%ﬁ PR 70 B S R SR8 L b FRRIFD Bl icnin acids
whose firamsndrgrolyeschinl threedih dingrofuiteBoant gtotprenepianeSdhpdpiigespriate
protect#fH@BLEO BN IS 1:10i8Q SRRtEefarably %Qr&%t%h; Miiﬁ %@f@gg&loottoremoving

40 amino acid residues. The IL-6 partial peptides or IL-6 receptor partia

ProteCHPE RSB R &G SR SERERG S HaityAwRdIATRRB WS histrRRtileror The solid
phase pepéidipientenistis engiizelngifechmiguis BopeptitledsymthasiBrmethetioBbased on

the typSREFHYIBLINLH8YIONsef the IL-6 or IL-6 receptor amino acid sequence that
is . ipvolved inthe binding of IL-6 and IL-6 receptor, and using a portion or

whHOIE SFHECARIY HHRICHds SERberam asspRetifiedersgIeHios wwhelion and reaction
to cleaysrpapigidn dtrabdrtialthe ptister arahe-Gareiedptor. partatipegtige.dy @action of the
peptidedSARHIC BRSNS :RNG SAINGIGSAAG2dINg he desired. 4 for the
Boce me!%ﬁgéldaemlis’llgfsxefg? ghlen%?n%g gl)égﬁggélogccording to the Boc method, for exampl
s , ple, the
above-mentioned protected peptide resin is treated in hydrogen fluoride under the presence of
anisole. Then, the peptide is recovered by removing the protecting group and cleaving the
peptide from the support. By freeze-drying the recovered peptide, a crude peptide can be
obtained. On the other hand, in the Fmoc method, for example, the deprotection reaction and
the reaction to cleave the peptide strand from the support can be performed in TFA by a similar
method as described above.
The obtained crude peptide can be separated and/or purified by applying HPLC.
Elution may be performed under optimum conditions using a water-acetonitrile solvent system,
which is generally used for protein purification. The fractions corresponding to the peaks of the

obtained chromatographic profile are collected and freeze-dried. Thus, purified peptide
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vector, and then the peptide can be obtained by applying the

aforementioned methods for expressing, producing, and purifying

recombinant antibodies. To producé%n IL-6 partial peptide or IL-6

receptor partial peptide by peptide synthesis 10 methods, the generally

used peptide synthesis methods, for example, solid phase synthesis

methods or liquid phase synthesis methods may be used. Specifically, the
fractiopynthedintindde pesferniadvel ldwing s miethedsdesctribedaimlysis, amino acid

compostRI AWAHon %%VQJR%QE&&% Fé%%@‘:&#&fﬁls Vol. 14, Peptide
SyntheS|s (in’Japanese Haruaki Yajima, 1991, Hirokawa Shoten)".
ASBEH Beﬁﬂ%ﬁé‘éjﬁ‘éﬁ{tﬁe PAAGThBER O BRI PSS TBRENGIRS Rk
disclosedritb&’emiilie 8 606, dHATHGIE 2e0eFs pBrEiIHG S8 e 9B, tethinkisedfIhees Patent

Pubhcﬁ)&ﬁ{'% tgggﬂﬁbgsaed is bound to a support that is insoluble in organic
solvents, then elongating the peptide strand by alternately repeati

thd e 4BHBALT TSR IHRb IR O RS SR R R eSS éﬁH%OdleS which
are boiranckahain funetideal grupspaiedprotesied\with PRON piiitacvetediighees, and

toxins ' YRE 95@(5&% %H%ﬁlg})&{% E EeéBlﬁ J:cg gech%r}ugaﬁfi (m%)?thhgrlrr?ga%eo&%med

removing rotectlng groups e a-amino grou SO

antibodigasin- Ngarhe dnfs sradidsrgapthrdiTreseigedhatebbeptibin dhagitsishiae
antlbth;fﬁs@.’d brelassifie m«)dﬂma@ﬁd@@me ansk tbenfupasdasthedibased on
B? &t t r%t%: ténogf glr serﬁdm“\egl lrotheagrgteln 8f Inte(r)escgtsmusc% regeneration.
synt eslzed as above, e%rotectlon reaction andlreac?é?n It% cffeave FI
Hereing el stegsasieianhefup joreepscea nictoueor wieopliadapesetesdioheir

origindfcthirli@énpentideatinet; 8T grRer é@ﬂ@ﬁ‘@@ﬁfﬁﬂd@ﬂ&@iﬁ[&ﬁ@%@”ﬂ%ﬁ@@&oime

Or 1Um Lil?,llf% ic agl E,ti%sed I theI‘OBOC M l&l%% lar% SSUGS ensme En\]/gﬁ)meetn‘[ endurance
ceordit Cf Bod" metﬁoop eTrt}fexamp e Apove-ment

capammox@éabaiwegﬂn@wéga@li@tmmmmm@@elmur@tmmdbe th@epbaﬁmdée damage
or atro@ﬁyamﬁ%aﬂ_ hesHheal Qﬁﬁﬁﬂ?ﬁbﬁd;ﬁ%‘ﬁgf%ﬁ%ﬁﬁ?QMm%@%ﬁ&@%ﬂ y occurring

I n iae 1ro e or eze-d yln
i e e A U el AR DA ed O SR, muscl
atmphhan@pmmélﬁaﬁ@qn@thﬁ&immmaimwdpmtémmteaim@lnmndlmmle

atrophﬁﬁ@&%é&ﬁ?ﬁ%@c‘iﬂﬁr%@é@@ssgﬁ@Qtff&m the support can be performed in
AB% a similar method.as described aboye..The obtained crude peptide

SEES AR AR BE riFEH B B ESPE ISEIGHBRA A4 R [Tmited, and it
may b@@mﬁomdf wheletzd ptisseimeebnditidias usisweacwihtenanbtonitdle solyemnd/or
myoep%%@@ceﬁs which is generally used for protein purification. The fractions

carres ondlngft the eaks of the optained chromatographic profile are

CollBR ARG HERRE! r’i@%%eﬁ%fé‘”bdﬁﬂ’é@ Rl S T et ca e described below.
It is thivkghtified yatictecliamedighranalydissvis passadydcivertheainabisidivatoimarrested

or are &HE-SRABQSTOMFNAYEIS, @é@é@&e%‘fi‘vﬁ%ﬁ%&a%&%%%ﬁa%&%en muscles such

K Specific amples of IL-6 partlal peptldes and IL-6 receptor partial
as skelgleh RS STE T ILEREE in JBSAiFPE BdEbb2 PRy ifeAisd A08 pasesnhrough the
basemé¢tD @80 bOAR, diffdrtinited iBtatesRatentells called myoblasts and migrate to the

damaged sites while actively proliferating and differentiating. The myoblasts arrange
themselves on the basement membrane around the damaged muscle fibers, then invade into the
inner side of the basal membrane, and fuse with each other or with remnant muscle fibers to
form myotubes. The myotubes achieve structural maturation and become adult muscle tissue.

In the present invention, “muscle regeneration” may refer to the formation of adult
muscle tissue through the process described above.

In the present invention, “promotion of muscle regeneration” means that the progression
of the muscle regeneration, described above, is accelerated.  Moreover, promotion of the

activation of satellite cells, involved in muscle regeneration, can also be assumed to be
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5 Publication No. US 5210075. The antibodies used in the present

invention may also be conjugated antibodies which are bound to various

molecules, such as polyethylene glﬁé)ol (PEG), radioactive substances,

and toxins. Such conjugated antibodies can be obtained by chemically

modifying the obtained antibodies. Methods for modifying antibodies are

already established in the art. The 10 "antibodies" of the present invention
equivadenddmpassothesef conjulatemtmntiiodiesTHdhpHiask imnthitaﬁslg)thheqnimm of

satelht'@gglw%@cﬁ‘ﬁ B%M%%ﬁé‘%h%@&%ﬁ%%%ﬁ%ﬁ%@ %'Ehf erein 10@8?%?611&6 cells.

%iﬂératlon refers to recovery of damage or atro musc es to their

T BB aGRY SRS e BOGEI SRHREISCIREC TS HHAR Sag R GG can be
conﬁrmmanbsnm*smhmg/ﬁlamﬂunrerummbenmﬁal’nsmsrﬂenﬁﬂgelﬁsﬁbtme pvopeyeaiolume or

mbams&les%sysaétmﬁ@@agl@yslkp%ﬂﬁﬂf)st%ﬂg %@Caeﬁ]&ﬁ?eve ﬁgﬁ@%ﬁ%@%ﬁ ion,

roperties, elasticity, and/or flexibility) returns to oret

musCloy A B SRR R RErREEr&Fhple e e atieyeyoT muscle fibers
can beingdaled bg&emmmmodsuﬂmhmﬁmmbs@ewmégra\ﬂﬁtﬁpﬁlsloadmg,

mli’ﬁ%(?dﬁ%qpﬂycgﬁﬂﬁ%%p}é&lm%@ \%Sﬁlc I? %ﬁusc'ﬂs%lee%e?hgx% 10 1s Hromoted by

accompanylng chronic inflammaton eases suc eumatol

measugAg g DR a%ﬁwyaml&%ﬁa@}mmqﬂlﬁseh%p@%oammﬁwmateﬂne

cells / nttheapriaentinyentivhsthie"Miusele of imustledisse etis ot IcHarksed by

adeinUA56h BRELL 0O t?ﬁtﬁgégx%@gn%&vk%'@ta' PR e SR Ra e
smoot muscC myoeplt Ceﬁanl' e pI’OCGSS OoT muscle

regenciatien &ﬂ%@ﬁ%h.@hﬁs@f&b@" ebmiipoRaEive sediipeelbswnbe migasured by

knowriheubhidhatbatellitecelsisdadelommbaria H&aﬁqmenerally have their cell
di D arres 25.0r aje differenti t slow. ome ctivate
o e L AR M B GRS E R Shcrion o

IL-6 Sl@&ﬁ%é@@@esm@;ﬁi@d@m§Qﬁ&m¢w@bﬁtﬁ&a@ﬁed Spreifiseledtnfougiddneé to cultures of
IL-6- dbp@&mmaﬂ@mi@m@r@f&nenﬂaéqsemwm&pm @ﬁﬂﬁ&%ﬁﬁé@@ﬁymphoma

cell hn& ere’lngflg][tl(3 'ch#eﬁe m%/%]t?lg;@?ss;rﬁg[#gé”gﬁ%% %%e%ogif?@g%f Bpjake by the

IL-6- dﬁmﬁﬂ@mﬁé@r@uﬁaﬂm@dam@genwgeleffﬁm}é Ghehibivade Aterthealy, IL-6
recept(ﬂﬂf&bﬁiﬁiﬁr@f thedssy menrare, and fispitbiqach ihenhof Withnibitor are added

T T

cells igquentioad: mhs@éhﬁe(gemmﬁnti rdybisfegtouhe forgativervaftadidtoup that does
not coﬂ@é:iﬁ%tlﬁsél%ﬁﬁﬁ@ﬂég %tﬂl%iﬁﬁ%{%%ﬁ%&eé‘s%ﬁ%?s@é%ﬁ\é%séﬁl%@ RESEM The activity of

ation" means that the progression

ntio fmu cle regener,
the IL. 5@%} %ﬁ@l}ﬁ %Peﬁe%%ﬂl Bl P@%ﬁ&%ﬂfﬁ&%@&i&%ﬁ&@& feeertos.
prém Siﬁm)mtt}ﬂse\’ actheainmuyflsateditérisiistimvefieechiniriugcteceptor antibody was

found I8 GRNRAL %S@%@é@gepﬁ@ﬁsunﬁﬁg Fﬂaﬁ&%@u%@é&%aﬁﬁi@ﬂf’ @fﬁm{lﬁ‘g Qlich as

muscle re jon. The phrase "promoting the activation of satellite
anti-IL R eeshion re %ﬁ&ﬁ%@é&%ﬁiﬁéﬁ?nﬁ RrlASHORUIBE itesiipaRBr gion-

sa$eth1@:tsej¢sbe administered with the agents of the present invention for facilitating
muscle regeneration are mammals. The mammals are preferably humans.

The agents of the present invention for facilitating muscle regeneration can be
administered as pharmaceuticals, and may be administered systemically or locally via oral or
parenteral administration. For example, intravenous injection such as drip infusion,
intramuscular injection, intraperitoneal injection, subcutaneous injection, suppository, enema,
oral enteric tablets, or the like can be selected.  An appropriate administration method can be
selected depending on the patient’s age and symptoms. The effective dose per administration is
selected from the range of 0.01 to 100 mg/kg body weight.  Alternatively, the dose may be
selected from the range of 1 to 1000 mg/patient, preferably from the range of 5 to 50 mg/patient.
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In the present invention, whether muscle regeneration has been promoted
can be confirmed by measuring the volume and/or number of muscle
fibers. When the volume or 5 number of muscle fibers is increased by

administering the agents of the present invention, muscle regeneration

can be considered to be promoted. The volume or number of muscle

fibers can be measured by known methods or by the methods described
A prefinnEkdonples] dmiditietion cathalderbecimitmedpnhethplemuseatean anti-1L.-6
receptdCARNSIAIN S Arameied: RY EARWINGIRER %H}B%&fﬁ%@%%%&ﬁs present in the

ellite cgﬂs (the percentage of mitotic active satellite 10 cells / to

S I a
blood. S BFEGENS) ARG e MG e S SRRk, Preforably 1 t
20 mgﬁkg:ﬁwbgd’dighmmtﬁs'traﬁnmﬂﬁtﬁnaiage mgziawheupriajmmidmvecﬁiam difg@aitusion,
subeut AR CONRGRTGS Al VSEIERIGRRFATIORS BN Q}R&e,%rT éﬁzﬂkﬂ@ﬂ%&lgg week, once a

mitotic active satellite cells can be measured by known methods or also
week, pRet eV RS RIS HiSc AR ESRNIPIES fikthe proeaAmimiErRii tHRedule may be
adjusteadtiyitypoéthafpinhiitordiin thhibihng e tan sdustion Ofwike H vh:signabear week to
ionpal d Cif -6 is added to_ .. .
once cHE G O Ervea L T, RS BT e
conditigp R ek ARhchayas AB S RendiFstRrrbicer IL-6-dependent
cdlh lihe pit60. BSER] can chtha Sisthynfdinextiptake i the cabtienapdenhtain
J i . n f an IL-6.inhibitor., Altgrnativ IL-6
e T A T e
‘pharmpegtifabicicarstabiasartions rEtinmuaialidhsiim hmee-adtministered with an
above-d2&ibhelagdl-Sbownddonag HotG e BRI RHeSHBg:-aelsisauanidied.
-1 it he IL:6 inhiQitor grou egative control group.that does
el O T L8 o ot R L RIS ot ave
the effggl ofdaqiitadravmysele teecnsivRibng s dusibin pdlican pessvetatticesizct when
used irce@mppannihe st .of hotivigseups. As shown below in the Examples,
adminisyration of an anti-1L-6 receptor antibo as 25 found to promote
e gt s th e A S R
physiolggiicpl B lagepebiliriboaicdsienie. heefeisapirerageves, iatéagtiitatiolplating agents
(EDTANHEGeH oanerakins Subjects to be administered with the agents of the
Press nt inven%ion for.faci 't?ting musile re%eneratio are mamnéals. ,TQS
maniTals Ara prararably KRS e s8R SFIR S Pt AU Mridifgrxamples
of suclfauglivaleriphitat B s gerdersttivrsuan 45 G idaministerauydste, sorbitan monolaurate,

and solPI@HTAGRsSIaA RaRNdIRAYPeAdmInIsiaRd M%@E@?&Miﬁ@%ﬂ%ﬁ’%&@@yeerin
E)arente aa administration. For eﬁ?’rémle, Jn:{%venqus injection such as

or . (o
monor e AL S ROl ANTEEToHAT b Aveh o decaglycers
monoskbataleeaisinjEcdotiasuppositdegaehenty] roeabéntéeiddapiéisxpetidene sorbitan

fatty adikeGRR Q@&%@g@?zﬁ;‘%ﬁgw@@&%@ﬁ' %ME%WQH%JBSH?&%%{#Q& sorbitan

elected dependi € patient's age and symptoms. The effective )
monoos [ SRR LA AT OR e 5b BOTSE o P RRPPAREE 51 O Regggoropelmitate,
poiyoxm@ﬁ@equyﬂi&gm%oédmnmﬂletylythqﬁhsﬁmwﬁnbitmte‘ssteahitemdhe)xyethylene
sorbit fAROERS £1R,1Q0CHMgRATEN ArRIEIARYHOM he-Fange of gotlgzoigfethylene sorbit

m%/patient. 2]h ) )
tetraoleate; polyoxyethylene glycerin fatty acid esters such as polyoxyethylene glyceryl

monostearate; polyethylene glycol fatty acid esters such as polyethylene glycol distearate;
polyoxyethylene alkyl ethers such as polyoxyethylene laury! ether; polyoxyethylene
polyoxypropylene alkyl ethers such as polyoxyethylene polyoxypropylene glycol,
polyoxyethylene polyoxypropylene propyl ether, and polyoxyethylene polyoxypropylene cetyl
ether; polyoxyethylene alkyl phenyl ethers such as polyoxyethylene nonylphenyl ether;
polyoxyethylene hardened castor oils such as polyoxyethylene castor oil and polyoxyethylene

hardened castor oil (polyoxyethylene hydrogenated castor oil); polyoxyethylene beeswax



10

15

20

25

30

35

A preferred dose and administration method are as follows: for example,

when an anti-IL-6 receptor antibody is used, the effective dose is an

amount such that free antibody is p?e?sent in the blood. Specifically, a

dose of 0.5 to 40 mg/kg body weight/month (four weeks), preferably 1 to

20 mg/kg body weight/month is administered via intravenous injection

such as drip infusion, 5 subcutaneous injection or such, once to several
derivatinge s hrronth|oxexayhpie stwtiitebecweek, j@ioexac INeRK- OGS BRIV es such as

pelyox\@/&%l@zrg I%&f?ne\c’lﬁﬁy f&%%ﬁkﬁeﬂ@ {H%ti%ﬂgp ancé1 dylle c?%xt%t}% Bof6to

8, (% éuste by, f example extendin mlnlstratlon interval o twice a
su él?%lry%& lfBEREs ishe two weeks once every three weeks,
orlbﬂc@ew@@éomm&t&bl@mhd@lﬁ@gﬁ&ﬂ[@lﬂﬂ@p@@]@&@ﬂ;ﬂ&%f such include, for

examp?cdm [Rten and g Q%%ﬂ%i%ﬁ%%&dl%?g \@Iu ]ﬁ%i!grﬁges IS Sgrrg)dmm

muscie regenera Ionh may co

ion, the agents for
Cetyis"g&?é FniaLEmday sukaitabid e §Mbﬁ1£@qare@emew1@:éwlkyl ether sulfates
in whishabdizibrd. gibep Tpkainacauicaliy aceepial %@aﬂfl@ﬁge &%Eﬂﬁlt%ﬁ%&ﬂﬁ*%dded

ethyleﬁg%'i(ﬁ?&?? &P@aglmﬂ“é%t d Wlth %Q}é_% E ne?f ea%?\g %[l;%?r%} %sigccmate ester

may not itself produce the

salts hagigernaratieH gA%amem&;o iecedhiie %qméy%ehﬁam@mm}dbsnﬂbmate

ester; n’hﬁﬂiaécﬁﬁ&gi@ﬁ‘sf&”@ﬂh@ﬁﬁﬂ@mlﬂ@ﬁ@i&?%@{f@ﬁ%&ﬂhﬂs %Uﬁﬁl%@%gﬁkﬁ&ﬁpxds
ct.when_used in combination in r

s o B T R B b e ee 18

car On;ﬂﬁ?@%loglcal saline, stabilizers, excipients, buffers, preservatives,

dmw&oﬁh@&tlﬂgtﬂgﬁét@géﬁi@ﬁ@s@ﬂ%§%)v% lg@g&'iﬁngéhlﬁhﬁ]gdded to the
agents Bﬁﬁggﬁ‘éng ion tcll(%'gergsgttgrr%gga d*%tr? é)rg él?oaggg erge%t nd t%/%%gﬂons of the

examples 0 suchinclude so

preseniiyratioprinat ede@ﬁﬁwmdmﬁmtaaﬁwmmmamhlmuwsmbaﬁes 20, 40,
60, andybyceripolgtiorbaick osters sme%ﬁhéﬁ%nfﬁs}%@&?@dpfy' SR ene

polyOXmono é%e ?tglglcér % n%%%ré monost %rate poly gce n fatt gg?l]d ggtgrrcefemd
d&é‘gmem ﬁfé}wm@m@qdomxyéﬁppmagomn@e fdttieecidRsierd  When

polysofeh BsRAYexYetaylen %ﬁ@iﬁ@%"ﬂ@?&ﬁy [ﬁ%%ﬁ’m%%% N ?86%%1

refemtL]Honogaheate |$2 i/g;ﬁ/@thg gges rbitan monagstearate, polyoxyethylene

P o bitan o FRALH BTEEsIERAN Hrithe 2828 AH0-005 to 2 mg/ml.
péw@mﬁﬂ@nemmmmuﬁ&eamﬂedp@mmmwertmtscbnkﬁtefaﬁyeaeldczd malic

acid, ta@é&%ﬁl@@%&ﬁ@ﬁ@?&’ %&QM@%@?J&%&%%%@%?B%@ g&%}{%{@ w%aepr%?c acid,

o bit tefr thylene glycerin fatty acid &sters suc
oy T g S BB BB B e s ai: and
carbonigsteid wiftr.abipdiyEthylesialgly boifftisteat ateid polkoxy@thylene alkyl

eRis FHEDASRAN Y VIERE R I %ﬂaﬁfs&@ e'éh lesma ueous buffers

olyo ene alkyl'ethers such as Iyoxye ene po yoxypropylene
known jf ﬁ%go g H)H%%BWXYD 5 %rﬁ@‘gypgfﬁ@n Hivep general m the range of

L to S0poidxyetirykime ipahonypropernel oot Mdthasrpalumaeipylent alkyk of 10 to 20
mM. Phenyl ethers such as polyoxyethylene nonylphenyl ether; 35

p oxyethylene hardened castor oils such as polyoxyethylene castor oil
% ep%B e}?{gsent invention may also comprise other low-molecular-weight

polypeptides; proteins such as serum albumin, gelatin, and immunoglobulin; amino acids; sugars
and carbohydrates such as polysaccharides and monosaccharides, sugar alcohols, and such.
Herein, amino acids include basic amino acids, for example, arginine, lysine, histidine,
and ornithine, and inorganic saits of these amino acids (preferably hydrochloride saits, and
phosphate salts, namely 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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hardened castor oil (polyoxyethylene hydrogenated castor oil);

polyoxyethylene beeswax 22 derivatives such as polyoxyethylene sorbit

beeswax; polyoxyethylene lanolin detivatives such as polyoxyethylene

lanolin; and polyoxyethylene fatty acid amides and such with an HLB of 6

to 18, such as polyoxyethylene stearic acid amide. Detergents also

include anionic detergents, and typical examples of such include, for 5
sulfuriegeidplestidlagisldate® haidngidreatkydlgrdupavith 16 toid Gearierued@nshosphate is
particubHEN 35 Sy @e&%@@%gﬁt@s Qe g%@%}g@@f@}%ﬁ%&ﬁ%@# mPﬁl(O phate is

. _oleylsylfate; polyoxyethylene alkyl ether sulfates in which the a yﬁ group

pasticu i Ay iR Y S A R Ve PR B SP Befdieids, such as

malic asilyleriermxidaljs Zrto atiduhasi sacidimndayoxyRibyléne: ondsiiiede:
corresIRNIHHOSHE PG SRier Salls haYing. a0 ﬁ%yg%gz%@ig\%% Sgﬁ?a]f garbon 4 such).

1%(r)ms, such as sodium fauryl sulfosuccinate 10 ester; natur aérgenjﬁs, _
Prefertfel aiin A IEER AR Yoo BSOS 4 RmignphokpHBRPRRICsiidh possible
to use @sdphingunyglin fand suptose fattyiaciddestarssipmbist dhenfatbiacidseor
f : a t more of the detergents . .

ot 208 M0 SR TSI e s
threonipfeNaHptURTBER e teieRts tharlaansicredaRPusisrinitvpidpdeansnple,
phenylalittiee, 15rpsasentyipghtisninciude pelyexysthdenesarhiaadatty acid

e - I 0,.40. 60, and 80. Polysorbates 20 and .80 .

B B o e RS A e ap ot
for exagwlse idifrer FORABERRICIBS s S oM saraansessratettest, SThwsantemlose,
and raféhdgiergent added varies depending on the type of detergent used. When

p 0.0r.80,is used, the amount is in general in the range of
O%%%%%%%%%ﬁgl?ﬁ&f "ore giagfyefn eefanﬁa%ggé})ﬁ?fé%%g%ﬁ%ﬁﬁ%ore
pIERSERBIY #E4ne pAfkR RSES OB iangimpranated presenciswehtioms for injection,
the agebtsfgﬁ@ ipeludas) %hﬁiﬁﬂba&agiﬁﬁ!%%&bgfﬂ%}ﬁﬁé@ aﬁa%hcl ' i_s%%ﬂ_ig%ﬁftii‘bn
. acid, ,succinic acid, lactic acid, potassium phosphate, gluconic acid, capric
contai e kR B AR i TIRRR i 01 and
sodiumythirigig)aniE ecidgearrisdaiioonmache bettbin Tris bkt pohistid e topffere
solubil2fskingilaz pladuffancahduquidnreRamlipng, my_é?@oiﬁfwfﬂ%ggf% glycol, PEG,
and sucq'll So‘%'%‘rg-i%hnef af?eef\nl;s |q a&)téfo%buff s Er}gé/gngm the field of liquid
préparations. THEBEREP CONEERraloign D the range of |to
50haavEpretesablitinthentanse birsqtortQoithMnm créubititerabptindhaters,

soothinfABgS Rl $1a26nmMnd haiagepineh e RIsSRALIGVANIOMay also
comprise othﬁ{tjow-molecular- eight 30 polypeptidés; proteins such as

serti Bt YSRBRLA S %Bﬁi\w&iﬁﬁa@a&%@?g&ga@wﬁ
comprigiaghshhirdresssoepsasiplo lyskientrayidgs dne Nanosdhchavigesisyganctic acid,
thiodigAleON alSsAnshaUchind] %@%y@@?ﬂ?d%%?ﬂﬂﬂyﬂﬁ G IAmINQ Acids fo {]hereof,

wion BRI NS e srd e Shd porgn o

Moreover, the antioxidants in the present invention inctude, for example, erythorbic acid,
dibutylhydroxy toluene, butylhydroxy anisole, a-tocopherol, tocopherol acetate, L-ascorbic acid
and salts thereof, L-ascorbic acid palmitate, L-ascorbic acid stearate, sodium hydrogen sulfite,
sodium sulfite, triamyl gallate, propyl gallate, and chelating agents such as disodium
ethylenediamine tetraacetate (EDTA), sodium pyrophosphate, and sodium metaphosphate.

If required, the agents may be encapsulated in microcapsules (microcapsules of
hydroxymethylcellulose, gelatin, poly[methylmethacrylic acid] or such) or prepared as colloidal
drug delivery systems (liposome, albumin microspheres, microemulsion, nano-particles,
nano-capsules, and such) (see “Remington’s Pharmaceutical Science 16™ edition”, Oslo Ed.,

1980, and the like). Furthermore, methods for preparing agents as sustained-release agents are
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phosphate salts, namely phosphate amino acids). When free amino acids

are used, the pH is 35 adjusted to a preferred value by adding

appropriate physiologically accepta%‘f'e buffering substances, for example,

inorganic acids, in particular hydrochloric acid, phosphoric acid, 23

sulfuric acid, acetic acid, and formic acid, and salts thereof. In this case,

the use of phosphate is particularly beneficial because it gives quite
also knetepl arfreszapiniad Peodubtspiestos phetetion fadipeashyradldbiagedusiater. Res.
1981, B’Sh@_@@f@'@?ﬁ@ﬂ@&? drenetiihsiantaly CONtRIR . qroe t@ﬁf%ﬁ%{??f@h% European

malic acid, tartayi id, citri¢ acid, succinic acid, and fumaric acid, or
Patent (DA Yo GG SR (ol SERBH oS8 45 Ror 20t 16 0 EP
133,98§EJC_ci_nate ion, fumarate ion, and such). Preferred amino acids are

anginine.cbistagy histidingsand.eraithing: Fu fé%ﬁfbgjg{eﬁ%; '&%%?&H&%é%’a}%
describa idic aemlno acids, for example, gtlutamlc acid and aspartic acid, and salts

FROYC (BrEAePEBIySARRERT L8Ry e biteal drARte gsclan b Rempldjmited thereto.

is&?[mj_plic@nleiuwm_iogllyeiﬁtes seringhothy éaniremvakipenmielhieaiiR ation in subjects,
which GRS NI YRR ARG NIRRT, 1AL xamale. 10

phenylalanine, tyrosine, tryptophan, and its derivative, N-acetyl ' .

tryPtophaR® HERT! stifirdeafiseai bRy fhtes depbiss etyslicersaiiens with a
damagfmmﬂpmtbhayi@eﬂsjm@udee (fﬁgaﬁi(ﬁﬁ@pleTﬁSM%ﬂ}iﬁﬂMfQﬁﬁ_Bﬁ?ﬁ@@Laﬂy limited

di S rose,. trehalosg, . raffinose.. .

o S, BAOES MANCSE, SR A0 e oy
parts of daGRRTE Y S @ AYERIaof i tero bemeie tiorpar el anstide muscle
tissues agueopsfsalbiiosisfoninjesion, atie dgentisdayine xR Wilhmiekles.

e ex ' jcal-saline, and/or isotonic solution. containing glucose

ST Aot e RS R A
adminiggation i pilrgimpdsignedashsofonses Aay HeotmedaiinsomBinatiorpwithons can
be seleetppibpriaiesselibiiziRgagenissls) gsalen hils(ebanal ANdo3HeHls, emulsions,
or Suspggé}loq{gohols (propylene glycol, PEG, 20 and such), or non-ionic
etergents (polysorbate 80 and HCO-50)). The agents may further

coripriselipdaynisbationsérmbidsoidniinisiation mdjnsteestakiediinimg aljgntsons
mcludesmgummiﬂj B@i@g%@ﬂgﬁ%ﬁiﬁq@@%&%t%?%%%@ i&aﬁ&% injections,
and intr(s?u Fpﬂp?%%gg?é?#ﬁé%ﬁ%%gs ’%Eéi%g a%%ﬁf_%g (93{9% o eél'sc 8@[ g gzr“lesgnt invention
can be pghigeag| Ry ibeyeing inwobidadid gastkivdigivon, todthanclamides to be
adminiéfiedlyerrobdhioserhiiphthiralycolit agid.an %ﬁ@%&%ﬂ&@éﬁ%véﬁﬁgman also be

. .thiosulfate, glutathione, and thioalkanoic acids having 1 to 7 carbon
i PR Bk LTRE i HEDH e S bR
adminiggeeehple fergironble. dedd] idibutythyidrmeystolene; Hugydhyteny anisele, gene
deliverpdPpopiieEabdosrPReahaRiAler B Sralie acid fd sals r%g%? Eéf the present

invemi(l)_ﬁasco%!‘ti)c §iacid. almjtate, L-ascorbic acid stearate, sodium n
SUihte, S0°SBHtiM ST HHAPROP YN AT GrOpy RN SRS AR EHEId ke WD
therapergentetbodhiasdisotiungentmtienediamine tetraacetate (EDTA), sodium

PyephesRRaig ARd SO MEIRRRAS PRI ated by reference into this description.

Examples
Hereinbelow, the present invention will be specifically described with reference to the

Examples, but it is not to be construed as being limited thereto.

[Example 1]
Decreased regulation of the immune mechanism during exposure to the space

environment is a serious problem for astronauts. C2C12 cells were cultured in a differentiation
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If required, the agents may be encapsulated in microcapsules

(microcapsules of hydroxymethylcellulose, gelatin, poly[methylmethacrylic

acid] or such) or prepared as colloid?l drug delivery systems (liposome,

albumin microspheres, microemulsion, nano-particles, 35 nano-capsules,

and such) (see "Remington's Pharmaceutical Science 16th edition", Oslo

Ed., 1980, and the like). Furthermore, methods for preparing agents as
mediugustainedapelBd6-ddentmnire@dscalbesknowynonmd:ard @pplieablalig the
concerﬁf%&@BWfﬂg)%‘l ('ré’@%gfn%‘ qts %%ﬁﬁ?rgggxg%%tse&b@gé/nﬁ gosphate buifered

-277; Langer, C Tecth.
saline é’ $r3 9r5en %ﬁ@&ﬁcb&éﬁmaﬁﬁéaﬁé% ﬁélg(@b)lswbwasmwéfamﬂ growth.
ControBiaplyerersuli®8li 221 bt dibbGvancdiERIR38,988). 5 Pharmaceutically

B A S S D e Bins

above or combined i;%on the type of dosage fo SUt are no

involved i prdrdfseRrRigRe Qe IRy BH OB Bl TS BSTisereRatesy é@@@fdzmgems and
myosimhesche dﬁgﬁhﬁﬁﬂ@ﬂ@t&&fﬁdﬁlﬁﬁiﬁn@?ﬁt@&bﬁ@ﬁﬁ@ﬂﬁ? th @F}%Q@tﬁ&ﬁﬂ@ wHBteking lysed in

lysis b@ﬁ&cgﬂ&mmﬁjﬁ 40 ﬁ'? P ?e%&edﬁg ¢ agiagrtinm ehs Orggmscrlnﬁ[yoD

with an atrophied musc é orga |sms WI ma

which gisipisslrsdof rpriabganaiiess W%@gaﬁm hb’e\’kﬁﬁt@"arﬁhﬁl&mﬁ}}mﬁted

andsinchida ammﬁémtwmgcmgmmswd@mﬁ%m ipcandivdidor MR 16-1.
s rganism" are not p imie

Mean \i/g]e?/%%hﬁ%% pref era ;{lhlrll\%knge?m%sc‘ign%%%5%{;0%0(?@5%?5?&@5@%éh?ét‘é’lcreased

the pergsndesedishibuiies sifféliidinghexskesstg MueBles yviderain, myogenic regulatory

factor pad&ﬂ“ilﬁl,sdﬁ@ RgyJstel %@Wlﬁ@@ W@ﬂ%ﬂﬁ@@ﬁ%ﬁ@q%e@é” al Brther, the

minjstration, inckides administe g in oral prepa

eXpms%ra prepara oﬁ% can b8 fomdtéaggé?n Y@?@g %rﬁcfﬂlgg a# fgatiation

marke’i@oWﬁW%[@M&b@ém@ﬁf%hmi @lﬁglge ulsibhese msgdlspevmtmlsthat the immune

system%ﬁﬁ@ﬁl@f%@gﬁﬁﬂ!%@ﬁﬁﬁﬁéﬂﬁlwgﬁ&mﬁgﬁ?%’Pd%’bmﬁfst@@|Eg8rsr@hrough the

L6 i I{eictlons include intravenous injections such as drip infusions,
& %cu%'ﬁ]eus |Xject|ons muscle injections, 20 and intraperitoneal
injections. Moreover, the effects of the methods of the present invention
[Exampiimhe achieved by introducing, into the body, genes comprising the
olllgonuc eotldest be administered using gene therapy methods. The

agents SPHRESprad R PSSR ARSIS B SR e Rele CoRs s ipdeus muscle,
Smpiﬂ@@i@msﬁodwﬁmlfﬁn@mnfeﬂbmn@m&ié Theyetaenalsitiber adiisinistereitbiynal

1oad1né%§%eiﬂu3l§ aealiiniggtion dur QMWYGI‘)'Sing catheters, or target gene
ery o As encoding the inhibitors’of the present invention. The

&@ﬁtlﬂr{%ﬁfﬁ Y Bd-AdHRRietig Bt RhASoHyiraton of 2
mg/moazsahhfﬁ;mm@pmtrﬁhmrﬂkixhonimm;aﬂnempeut;evmedﬂagdsﬂ‘mlm&iﬁ&@e The collected

musclerse%f};e&%'a AL RE ﬁ{ %&Q%ﬁﬂﬁ%ﬁi DRI AEINCHPEIAIRARY,: thawed at

reference into this description. 30 Examples
35°C. ef%en single muscle ﬁbersp were collected followmg collagenase digestion in Dulbecco’s

Modified Eagle’s Medium supplemented with 20 pM 5°-bromo-2’-deoxyuridine (BrdU), 0.2 %
type I collagenase, 1% antibiotics, and 10% new-born calf serum (35°C) for 4 hours. The
muscle fibers were incubated 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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Hereinbelow, the present invention will be specifically described with
reference to the Examples, but it is not to be construed as being limited
thereto. [Example 1] 35 Decreased %ggulation of the immune mechanism
during exposure to the space environment is a serious problem for
astronauts. C2C12 cells were cultured in a differentiation 25 medium
containing MR16-1. (an anti-mouse IL-6 receptor monoclonal antibody) at
a YonesnelitosdfsIBaygimimpstangavi b Shy/mbstisity ol norstBOAbgmEIn G
inhibitROsRR e Ruftareh SaliReMBS) imasIsss e fifectatinhibiting thelL-6
signaling pathway on muscle cell growth. Control cells were cultured in a
medium without MR16-1. 5 After 3 days of culture, half of the cells were
[Examfidedllwith 10% formalin and proteins involved in muscle regeneration

(My031i 1o ¥ege BB WP SeRIG  EoUIBtAM AL QL RIS NS ARt P IBSIRING A reen
were @%Lﬁcted l)rtggunohlstoc_hemlqally. The remaining cells were

chain
ﬂ“"feﬁ%&d)fﬁfﬁ% OBl AR HRITERsIe HSRIRE O Tatesohastimals with
damagphosphonids] andcdyo DT hwkittcarefmdmoiésdiffepahtiatitie tnankerss wetke
recoveg? pfirmed by Wesiemiblatanalysess Jape'_%_%@s'é%abﬂé/ ihe-pepliteraton.of
, C12 cells was suppressed by the addition of MR16-1. Meanwhile,
mmunp NP F AR MR 16-1 at a concentration of 150 ng/ml or higher
increased the percentage distribution of C2C 12 cells expressing MyoD,

IndustH&Y%%ﬁ&b@?ﬁQge”ic regulatory factor proteins, and myosin heavy chain
as compared with PBS-treated cells. Further, the expression levels of

MR RS SR F 38 O SHaMYBDPseHIcH D iR b Hiffe HsHt o W16 receptor
antibotiyacke scoimene asgeh b6 intredde chaelsvfFigud)e Bhepdyeaulis] by absence of
. I i ay. important role in-the . .
B oo o Eap R T U B pregeng invention
for promgHRGmi ek BB P ToOMNE EBRisERk imbmanplissbites Brsatdhndsdangreventing
or proxmwvifiplesingte fibershehsaiersrissieasampleskiiern, igasendatendhilization,
ing. MR16-1 treatment,with or.without gravitational loading wer
or by S A AT A TR0 om of
regeneidtiah S ioHedRy (s dnpretectielnireanaaoies Abandhiof anmaienodissases
such abgfonenseieadayssohiing- sy suspension ar aeygssdays of reloading.
The collected 25 muscles were dipped in cellbanker (Nihon Zenyaku) an
e e e e e e Towever,
with theoflagieasreflichangceenbgeratendijestiberghDpibeblote vodifledEsgtersgeneration
using M@dium supplemented with 20 M 5'-bromo-2'-deoxyuridine (BrdU), 0.2 %
type | collagenase, 1% antibiotics, and 10% new-born calf serum (35C) for
4 hours. The muscle fibers were incubated with an M-cadherin- or
BrdU-specific antibody, and stained with 30 fluorescein or rhodamine,
respectively. M-cadherin-positive (quiescent, resting stage) or
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BrdU-positive (mitotic active stage) satellite cells were analyzed using
FV-300 confocal laser microscope (Olympus). As a result, MR] 6-1
treatment produced no specific eff { on muscle fiber atrophy or decrease
in satellite cell number associated with the absence of a load (Fig. 2).
However, the 35 number of mitotic active satellite cells in response to
reloading was increased by MR16-1 treatment (Fig. 2). 26 Since satellite
cells play an important role in the plastiby of muscle fibers, IL-6 inhibition
was suggested to be a potential method for promoting muscle
LA re%%?eration. [Example 3] 5 Satellite cells grown. in MR16-1-administered
- AD AEGH F e RO 8 YIS IR SREFR e VR FOSBRT 55t PRI i tap asthe active
ingredigells are injected into muscle tissues or veins of animals with damaged or
atrophied muscles. The effects of administering the cells to animals on the
recovery or regeneration of their muscle tissues are assessed by
2. The coh 8hAIE4Ta b P IR RSt EsSfosTaIfaly Sbsrein llisthanhibitor is an
antiboddpplicahitipniFbelprésent inventors discovered that specific inhibition of
IL-6, using an IL-6 receptor antibody, can promote regeneration of
muscles that have muscle atrophy caused by absence of gravitational
3. The Regahy sltRsd dermissriing spg cTiseraRspt Othevhguinslet thefprddbiter is an
antibodpvkatienckbites proihating ¢ptescle regeneration are considered to he
applicable as the methods for preventing or promoting recovery from the
muscle atrophy caused by bedrest, plaster cast immobilization, or by
4. The ggepteofraliin FRe hfsmwaretinssvsrisiceanidive, agplicabtbdentiedy is a
monoclpichaittbudd, regeneration of muscles after damage, atrophy
accompanying chronic inflammatory diseases such as rheumatoid
arthritis, and/or congenital muscular diseases. 20 There has been no
5. The prspi péglimgdeantinat piommias misstiovegereliationlBeveleranitthdhis an
antibodingimgseligeprasent mventionibisthpughiaggsible to promote muscle
regeneration using agents. 27 CLAIMS 1. An agent for promoting muscle
regeneration, which comprises an IL-6 inhibitor as an active ingredient. 5
6. The sgepheffein ofoeldifar Plompthnaotives ntesclecrefenerationn wiereiibode is a
recomzﬂilgﬁimmmwyi,s an antibody that recognizes IL-6.

7. The agent of claim 6 for promoting muscle regeneration, wherein the antibody is a chimeric

E

humanized, or human antibody.

8. The agent of any one of claims 1 to 7 for promoting muscle regeneration, wherein the muscle

regeneration is muscle regeneration from muscle atrophy.

9. Amethod for promoting muscle regeneration in a subject, which comprises the step of

administering an IL-6 inhibitor to the subject.
10. The method of claim 9, wherein the subject is affected with muscle atrophy.
11. The method of claim 9 or 10, wherein the IL-6 inhibitor is an antibody that recognizes I1-6.

12. The method of claim 9 or 10, wherein the 1L-6 inhibitor is an antibody that recognizes [L-6
receptor.
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3. The agent of claim 1 for promoting muscle regeneration, wherein the
IL-6 inhibitor is an 10 antibody that recognizes an IL-6 receptor. 4. The
agent of claim 2 or 3 for promoting mtiscle regeneration, wherein the
antibody is a monoclonal antibody. 15 5. The agent of claim 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 claim 2
13. Themz:fopprdwieting usdewbgene thtiantitiuyr éin thearlibedyisiody.
recombinant antibody. 20 7. The agent of claim 6 for promoting muscle
regeperation, wherein the antibody is a chimeric, humanized, or human
14. Thsa%@&aa%%@ ib Shtlof ‘gﬁﬁrﬁﬁ’e%%‘? BTLiRRSY o2 fNiBpeln i gosREstres human
IL-6 ordyerer dlidendigoein the muscle 25 regeneration is muscle regeneration
from muscle atrophy. 9. A method for promoting muscle regeneration in a
5 Thsub'g_g{awhich, comprises the step of administering an IL-6 inhibitor to the
: 8%% d90 JgirF AL ohdthorherimihe gntinshais tssuphiess amdodd with
muscle atrophy. 11. The method of claim 9 or 10, wherein the IL-6
cxNplatielialel, ti recogni IL-6. 12. The methad of claim 9 or .
g e FIEES 58 s D e Bt mibocy
receptor. 28 13. The method of claim 11 or 12, wherein the antibody is a

17. A umooimionab antitbixdy id frotineinpeshog ol elRim db Anbanwhereid dhation.
antibody is an antibody that recognizes human IL-6 or human IL-6
receptor. 5 15. The method of claim 11 or 12, wherein the antibody is a

18. Theaiss bfiaiit Antrsbesria SiemihetriehifitroiscraiantiBodytibreirseherdartitbag.

is a chimeric, humanized, or human antibody. 10 17. A use of an IL-6

19, ThHNRIDEQL.n. P ing an t for pramoting muscl reseneration. 18.1 e

R B e e Ay st recmidbeL o

receptqf-_6. 19. The use of claim 17, wherein the IL-6 inhibitor is an antibody that
recognizes an IL-6 15 receptor. 20. The use of claim 18 or 19, wherein

20. Théhﬁs an ip{)d is,a manoclonal ntiboqi.(fl_ The use of claim 18 or 19,
W grel%n léx alr;BU%rrc])1 y g%a?ﬁeghﬁbeo%%}lt PSR gHIDeS RthaH h®Yor 20 a
human IL-6 receptor. 22. The use of claim 18 or 19, wherein the antibody

21. ThésugereCoRIBNANsAIingRe23:HENS HSG10T S AR WP BIIDIRE ADEDAMN An 11,6 or

a humds ﬁdgglr@(%%&brhumamzed, or human antibody.

22. The use of claim 18 or 19, wherein the antibody is a recombinant antibody.

23. The use of claim 22, wherein the antibody is a chimeric, humanized, or human antibody.



