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1 DESCRIPTION INHIBITOR OF TRANSPLANTED ISLET

DYSFUNCTION IN ISLET TRANSPLANTATION 5 Technical Field The

present invention relates to agents for Suppressing damage to

transplanted islets after islet transplantation, which comprise IL-6

inhibitors as active ingredients, and to uses thereof. 10 Background Art

Insulin is a hypoglycemic hormone. Insulin dependent diabetes is caused

by selective destruction of insulpggogueinuoeells (islet (3-cells) through

immunological mechanisms, and its onset is known to result in

hyperglycemia, which causes various disorders. In conventional therapﬁ/
INHIBEHaRafin S oA el S ISUD plied inBLNinta /S ad At St red-fidjddiddy 3 LANTATION

compensate for 15 the shortage of insulin to redress hyperglycemia.
Tecl Hoyﬁxﬁegi strict blood sugar control is difficult in insulin-based therapies,

lead to over-administration that can cause fatal hypoglycemia.

Afterhhgrepmsstinfditibetehtedbageniadeurappomrplieatiorms prodraspiatied islets

after ?s?efﬁ%ﬂ%ﬂ@%ﬁﬂﬂ&?%ﬂﬂ%pﬁ@g neyrepativls GonvantianaldRerNaIIG uses
ethods such as insulin injections cannot halt this progress, leading to

ther erapeutlcally serious problems. Blood sugar is 20 physiologically
controlled chiefly by the regulatory mechanism of islet (3-cells; however, in
Backi}Slia dependent diabetes, the deletion of these islets results in violent

ups, and.downs in blood sugar level, caus ove:-d scrlbed clini

BRI 37 FSBBB TS, TECTEPE an P A ASEA G Pl SEtagH o slecive
destrolitimaba pplitatipro didsigtcdian spita fatdn) thrmrglpamnaataglséwaﬂlamsms and its
onseﬁ@@&%wﬁ‘%&ﬁﬁfﬁ fedranspiaRiediRs e means iR dailiraling diakelRlntional

This attempts treatmént no yadml istering insulin y.transplanting
therapg NRRBFEURRIG L8R PRUEHCAF B EAAEIR PRSI god) 1 Somtpensae for
the shats axfialolin scas dotovispeuithasooiad - gdidecvps tutabdmds sugar control is difficult

in mmsﬂé%QQQ néé;fé@%&ﬂﬁ?f@ﬁ%’%%?@dﬁlﬁﬁ%ﬂ%%?% claf@lfatal

anesthesia; and then donor islets are transplanted to the liver, via the

hypogltpiamin: THERIdbeqTes SriADEiS fahsHy Brirrip SRARNSHIMPESHERS (such as
retindpadd sughrdeudshyrbcsetngdnsulinC3vhtienA ubeassiulc islethods such as insulin

inj ec{Lat mﬁ%@tﬁﬂ [HR g%%%@&r%ghm%%i ﬂé%&%gﬁgesté&gﬁg IBD¥SnSUCR 1004 sugar is

ulin treatment becomes unhecessa date, however,
physiglegicaty cengalest disfkabsibe t?&ﬁ@@%tﬁﬁ@h@mﬁﬁﬂéw Bty however, in
msultfﬁdlﬁ:}ﬁﬁﬂﬁﬁﬂ@i&ﬁ@t@sﬁlﬂ@ t&?@ﬁiplﬁﬁﬂf@&dﬂl@ﬁslﬁé@ﬁ&ﬁﬂl ateldnfrops ihe downs in blood

sug nc egés,ug)li;l %n J;‘VS%QS NRLS: & t&tﬂ e islet function disorders
abpear |ate y a er transpfant tion reduce graft V|ab|I|ty, islet

tran%b‘[ﬁ?ﬂ&’hkﬁ?ﬁoﬁﬂ’é@@ﬁ'ﬁ}jlé eridnitsl Rratashgie wese AtincrsuRbrakion of islet
transpREMEHIS, haRsP iratenciigmsteOl ndveardangesioud sngislareedpientitans for

treat&%[dla%%‘t SOfE JERAMR RUESSONY R Ra0nRA ] HANER 3RS 4iBianting

insulin-producing cells. The practical procedure of clinical islet transplantation is as follows:

ultrasound-guided percutaneous, transpulmonary portal vein catheterization is carried out under
local anesthesia; and then donor islets are transplanted to the liver via the catheter.  The islet
grafts survive at the end of the portal vein, and control blood sugar level by secreting insulin.
When successful, islet transplantation restores normal blood sugar to diabetic recipients, such
that insulin treatment becomes unnecessary. To date, however, successful cases of clinical islet
transplantation are limited. Further, transplantation to a single recipient requires islets isolated
from the pancreas of two or three donors.  Specificaily, since islet function disorders that appear
immediately after transplantation reduce graft viability, islet trangplantation from a single donor
to a single recipient is insufficient, and thus, transplantation from two to three donors to a single

recipient is carried out.  Some reports suggest only 20% to 30% of transplanted grafts survive.
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Details of these functional disorders remain unclear, but they pose an
extremely serious problem in terms of improving the results of clinical islet
transplantation. Conventionally, islet tréhsplantation has been performed
using islets isolated from the pancreases of brain-dead donors or donors
under cardiac arrest. Recent reports also describe 5 successful cases of
living donor islet transplantation, in which islets are isolated and purified

Deta{fé)gf ﬁg&t‘éfﬂﬁ{%ﬁ&@@ﬁ&%h%{%&ﬁ&ﬂ HQ&'EIEE‘:?EP% QtE? ﬁﬂ@x&ﬁ%ﬂﬁ?}%&@&ds problem

0 diapetic patl C Vi ISlet tr antation Is invasive an

in e Y BB o P e BRI catments
suppressuizmallie idaransptéamtad islbss psmaftefotraed primgasiots asndathdtfrom the

ancf%%@egeﬂfz%rﬁﬁﬁga]?@ﬁoé%ﬂt&%&@&ﬁ&l%ﬁi%gﬁ%@c Ce#e%@ﬁitl&l %fﬁ%o&escnbe

OI’ nterrer wa Iscoveread, a a erentiation rac 6

Suce Gha B"é‘&%\%ﬁ@ﬁ 18?%”@&3%%8&%8 tént tﬁB%B?ﬂéIH{SBu“ ed

fromambtias Hiprreraaledised&anmhesifhyctiomas w&kmsptwﬂtedﬁuehﬂ&ﬁmpetwnts

Suchfﬂvﬁ{dgoé‘o%i’ ?ﬂ'&%ﬁ?ﬂﬁﬂ%ﬂ@nﬂ@%@%@@&&ﬁﬁ%&h&ﬁﬁ%&%w TERO! rgg 2!

to.induce maturation of T %/mphocyte cells %}on patent Documentégq
prefefabicra FEANLS HEARBE: A SURPHSSY IPRRS kSR FRIASIEM S 161 dhet a&iT
transplmetafdh enprhteinsifethe Hotorddeptor which is a ligand binding protein

to whighylL; @g?é'ﬁ%?eac@ﬁeﬁaﬁ &1?%9%%2‘1@5’%‘8%%%’% ge%%%)rane 'E%fﬁﬁ{gl B2, TL-6 was

(Non-patent Documents 4 and

discomff%éﬁéﬁaﬁégeaﬁaqgrb%%%%mﬁdm%tésmﬁ%’ﬁﬁ%ﬂé%sl LY@Pé’BéW
(Non$gres@ucasnarmdl)bied 6 ieeeptocaldiab Bradnhubiisision ﬂ}&okme that influences

the fﬁ{g{i% AM@[‘}B‘%&IS&Q Q&&\%%@%%@Bgﬁ%ﬂ%énd Iﬂrg]h lggeg%% E[ 55 kllgduce

mem rane protein gp13 has a molecular weig tof abo

matuggipisahvdkaahacBrerafiosmalsgt dAgsameahdduction. The biological
aCtIMI—)éQdeLSﬁl@ﬁE&ﬂSIﬁgti@d Hotb iheveetvibriomgh d@ﬁftﬁﬂm@ ot the ¢EHO/ILOGe of the

protelgg %) % ?g '@Pé% u?@cﬁqga!lh 1 Q?ggp&%%agé? %Ig? #% %Obmrpcig and has a

ere ate ocume itors are

moiegulﬁét‘éfﬁwé% @ﬁ&bmﬁu%ﬁ gk %ﬁ%@%@@%@@i&ﬁ&@g%é} activagditipito a
memBeiNe dolBadiematainehbl-Adomit Hs-Sxpritoed tﬁﬁih@@&lb(ﬁdiﬁﬁ)%@ﬁﬁé HL-& receptor

is prf{sz%lpéga&%ﬁllétg {'gcee tor EfEtIIPOdle é antl?s sd I ﬁ'rL ngqus tgglon of the

B varian S, pep |des 0
mempgarpirendffBuch are known There are several reports regarding the

antmhe%ﬁ@&qme aiapIRS AN ET6 a&a@ﬁumtﬂ&:@aﬂ@mg&teahbom 130
kDa %n %@%’n :n?tallnsé II"? (? g un;%ﬁ%lﬁg/l i aqt%ﬁgdc%#p?emg?gr%e ern??r?ﬁ“ty of IL-6
is H%@%@@@Ryh@ﬁmdhwgmfmmimﬂtméh é/éieﬁtrm@meﬁmgjeW&L -6 and IL-6
receﬁ&paeacﬁlﬁaﬁ@rélsﬁtﬁ@%m r&%@@mm&&m& (Retepbircomentd) 6),

o e o e RO v
Until(n986y8ibpdrs-against IL-6 (anti-IL-6 ant;bodies) antibodies against [L-6 receptors
(anti-IL-6 receptor antibodies), antibodies against gp130 (anti-gp130 antibodies), IL-6 variants,
partial peptides of IL-6 or IL-6 receptors, and such are known.

There are several reports regarding the anti-IL~6 receptor antibodies (Non-patent
Documents 7 and 8, Patent Documents 1-3). A humanized PM-1 antibody, which had been
obtained by transplanting into a human antibody, the complementarity determining region (CDR)
of mouse antibody PM-1 (Non-patent Document 9), which is one of anti-IL-6 receptor antibodies,
is known (Patent Document 4).

Information on prior-art documents related to the present invention is described below:
[Non-patent Document 1] Hirano, T. et al., Nature (1986) 324, 73-76
[Non-patent Document 2] Akira, S. ef ¢f., Adv. in Immunology (1993) 54, 1-78
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[Non-patent Document 2] Akira, S. et al., Adv. in Immunology (1993) 54,
1-78 3 [Non-patent Document 3] Lotz, M. et al., J. Exp. Med. (1988) 167,
1253-1258 [Non-patent Document 4] Baga, T. et al., J. Exp. Med. (1987)
166, 967-981 [Non-patent Document 5] Yamasaki, K. et al., Science
(1988) 241, 825-828 [Non-patent Document 6] Taga, T. et al., Cell (1989)
58, 573-581 5 [Non-patent Document 7] Novick, D. et al., Hybridoma

on( C Tt VI :[ . . : : =1 25
R &%%32&&%5%}?%%%? o e (oIS AR et

9
[Non-paenh IOSHIRFgR6) 1288 Jobirbgbd- P arkit b&?&%%ffﬁﬂf?&hanona|
[NonRatent Bppiioatiof] Fablisakio ik No. N G 9&169 8B JP2téns Dot2nent 2]
mongfaeﬁbﬁo%tﬁﬂéﬁ%gg o NP, FRRAPPAReY 4§ HalgRy Document 3] U.S.

atent No. 5216 WO 92/19759 Disclosure of

atent Document 4
[Nonghatsat Bebmeet JbRImEds be @M}%@?@lﬁ]@%‘%&wrﬁ%% S

[Nontpanspl Boatinentd jthaating Yidheted it brifortar(t B9 3N pRog21igig6 viability
k ‘ tQ-transp islat 1] )
o e s 1o ML S 23002006, e,

[Patepi dPaorime Bebhinistpréimild alssé SamlisrtionidliratiangNe.8 Yedepisy 3
[Pateaniibodyeni g Fismh Rarinkiiptntiiiods. R pflectar suppressing

[Pateg?g@c%%lg%@@@&p&(;gki{%&gﬁf{gE{g%let transplantation. 20 The present

iInvention was achieved in view of the above background, and aims to
[Patept dngamagiddts WP S@pI#éE3ing damage to transplanted islets, which

comprise IL-6 inhibitors as active ingredients, and that are used in islet

. _transpl tal'Iion. Another objective of the present invention is to provide
Disclosurg'o nvention . . . )
sing damage to islets transplanted into subjects,
[ProbjgansHicbenprisedivg Bie poaeriiRninistering IL-6 inhibitors to the subjects. 25

[Meansiéotr-aalyinadherrahiemsl teaehickadhamhiastivemirscsiRed viability by
abave, the present inventors tested whether anti-IL-6 receptor. antibodies
supp N R P e S s b B B e ave o

effectremmsthndsiono FiFsetbiss bessdas brranorprprépiy ashesisiheticofiidiethsr anti-1L-6
recepiBEIRIEREINVAIEANERAUBLY ABIRISIEHING SHE ef%ﬁmuﬁﬁre@ﬁleﬁ @RABL G0
; nl'licg. Th}%l the di lg[etlc res%%ent mice were transplanted with islets
TAnSPH %és om Elsz%ntﬁ?%%? 56[{‘%0 mice (400 islets) or from a single

mouibe proersiasintitewesatfs steovintvzawthé thanbpleratkgrofd]er aims to
provil© AR LRR PANGISRTS A SO RIS [BRE R RIALPIORdSHIARIRYENS.6 inhibitors as
active ingredients, and that are used in islet transplantation. Another objective of the present
invention is to provide methods for suppressing damage to islets transplanted in to subjects,

which comprise the step of administering I1.-6 inhibitors to the subjects.

[Means for Solving the Problems]

To achieve the objectives described above, the present inventors tested whether
anti-IL-6 receptor antibodies exerted the effect of suppressing damage to transplanted islets after
islet transplantation.

First, the present inventors prepared diabetic mice as recipients by intravenously
administering streptozotocin to male C57BL/6 mice.

Then, the diabetic recipient mice were transplanted with islets isolated from the
pancreases of two mice (400 islets) or from a single mouse (200 islets). The results show that
the transplantation of islets from the pancreases of two mice restored normal blood sugar levels
and thus showed therapeutic effect for diabetes, while that from a single mouse did not restore

normal blood sugar levels and the hyperglycemic state was maintained (Figs. 2 and 3).
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single mouse did not restore normal blood sugar levels and the
hyperglycemic state was maintained (Ffgs. 2 and 3). 4 Meanwhile when
500 g of an anti-IL-6 receptor antibody (MR16-1) was intraperitoneally
administered three times after transplantation of islets from a single
mouse (200 islets), normal blood sugar levels were restored in all

recmiemaaﬂ@rwm%@mgmﬁﬁmi A -sAkeepativahtbwdienan equalgose
intraé)ear opegﬂgls i %?s%g ntlebt?[ﬁ%s et gm|n|§te{ ecgog%%eél%é] 8 E%”I?al hloqe mouse (200

ere res ore ree-quar I’ or recipien

lsletszo@ngabbl@nd mm@etmr%mw\za@adﬂwmewgm@smmmon (Fig. 4).
AlterBlaRAISU %&Jﬁa@bﬁhwr&gem%ﬂ -0ng-hieghek Fﬁﬁl@tﬁﬁt%ﬁﬁlﬂhﬁﬁmmed once,

istratio e anti-IL-6 r r antibodies.of the
oo S SO 1y DUCCARR AT ALRSPRIERIS GEK Nos LRoh 200 g
of anmﬁ&rétmgepmbaattéodpmmammd OFise, aiwelfbidm!g%lshrokmﬁawere restored in

one-{RH H{‘é&%ﬁ@lﬁ p@@t tgodies reduce damage to transplanted islets,

|mpr e.is et vjability and c ct hyper ain pients.
e TEAR o LR D EAEPIAFRL HP AR iaention was sl
found mgerasstthagpddntenbmiétmﬁmmet}tnanepiaman onfdtelhpeclls after

transﬁ}éﬁ’i@e[ﬁéﬁw by using anti-IL-6 receptor 15 antibodies according to the
present invention, and they thus completed the present invention. More
oL HCAN: ePE B LR byt ST TPT T G B S pEF Al

transpparddidsl stapipnessiedstiamatdite, antiansEanbededagibtcaftea isletcipients.

wansplenialip et comptises anlobiohRiheR AN AR NEBIRdG
‘raﬂsﬁ}ﬁ’é@ﬁsg%em or suppressing damage to a transplanted islet of [1

i5 Aftey iSlRbitBRIEIBEHAPHRRNGAY SHRPTERSSY Ry dSing 3ptsll receptor
antibbbie egentdbrssupheassngidamagerionadthngplantechigletcolf fid pr\dsenemventwn
the 1('40? Qﬁ%@ﬁ%@y e EQ&EX&O&H&?@W&&%% o@ﬁl"‘gﬁt ‘t%i]he

or suppressi I, W

agent mage to a tran ted islet of [2] or [ erein N
[] Aﬂhégéﬁflﬁdcﬁﬁwr%gﬁ%%@éﬁﬂﬁl tar?tl%w 32‘5: ]1 ﬁ’eﬁ %‘F H’R} which
compitvaagello aitthihsplonied isletofrmydime; of [2] to [4], wherein the

n t 6. ant
SN O SR S v
anal“é’rﬁ?@‘é‘f] & eoenfsgs Wkl the antibody is a recombinant antlbody [7]

[3] TheeRgenfoisuppiessiag davagertaniangiibeed [sletatibh wedie®inhibitor is

pgoant{ggtd% isa. geos %leeélc hupwanlzed or human antibody; [8] The
agen for supp ssing damage 85 'a transplanted islet of anéone of [1] to

[4] Tir agarie Forssuppsepsng dardimbieradransplanted islet of [2] or [3] wherein the antibody is
a monoclonal antibody;

[5] The agent for suppressing damage to a transplanted islet of any one of {2] to [4], wherein the
antibody is an anti-human IL-6 antibody or an anti-human IL-6 receptor antibody;

[6] The agent for suppressing damage to a transplanted islet of any one of [2] to [5], wherein the
antibody is a recombinant antibody;

[7] The agent for suppressing damage to a transplanted islet of [6], wherein the antibody is a
chimeric, humanized, or human antibody;

[8] The agent for suppressing damage to a transplanted islet of any one of {1] to [7], which is
used to treat diabetes;

191 a method for suppressing damage to transplanted islets in an islet transplantation subject,
which comprises the step of admiﬁis‘{ering an [1.-6 inhibitor to the subject;

[10] a method for improving viability of an islet in an islet transplantation subject, which
comprises the step of administering an I1.-6 inhibitor to the subject;
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[9] a method for suppressing damage to transplanted islets in an islet
transplantation subject, which comprises the step of administering an IL-6
inhibitor to the subject; 35 [10] a methofl for improving viability of an islet
in an islet transplantation subject, which comprises the step of
administering an IL-6 inhibitor to the subject; 5 [11] the method of [9] or
[10], wherein the IL-6 inhibitor is an antibody that recognizes an IL-6; [12]

[11] Eﬂ@rﬂéﬂ{ﬁ@%ﬂ%ﬁ% 91 GOk MRsIRiRthe SsfhiphiRitonisAnsnipady e Zes an IL-6;
recognizes an IL-6_receptor; [13] the method of [11] or %\A&grem

[12] @etras@rwgu%m&a%}ﬁf%ﬁ%&g 15 PHRL oh &R G mﬂa%ﬂl%ssanﬂ 6

receltbd], wherein the antibody is an anti-human IL-6 antibody or an

[13] %ti'rﬂz a%flfﬁﬁﬂ;—‘%ffm@@%%%ﬁ g é'lﬁgn%ﬂ;%%%’&{ 1] to

erein‘t IS a recombinan antlbody [16] the method of

- [14] taspaihedaihamecnsttiddy lisod EhlrvdieciRiReAIZBaT0 S AInAEH-BRIGE-§ antibody

or anb]xl%@nﬁﬁll%ﬁdﬁbﬂ&tmﬁbqﬁmduce agents for suppressing damage to a

[15] H1 rggtlﬁo tl r#gzoo?z ﬁéﬁtﬁ flbo é@ﬁﬁa&%wggép%%sl%ggéﬁoﬁajﬁ antibody;

Rérein t ibit that recogniZes an IL-6;

[16] mm]omﬂé}emhm@uﬂ@ FHADREY 1§ ASTHAIS AT Eeb T BEE AR antibody:

[17] Ussfofesen!d infd6ittiadisr Oidd 8eitblel suppraiithdantifodysisransplanted islet
frer 1sP C osn?l a%nubody, [21] the use of any one of [18] to [20], wherein the

atie %Tb %n P an an?’ human IL-6 antibody or 15 an anti-human |L-6

[18] tb@:éﬁmféh’t’ﬂao‘dvrfzz}hhéluééww s sisydy et respeiies #ell-6;

[19] ﬁf&;tﬁé@gﬁ Sk rQQﬁEﬁh ﬁiﬁﬁh@{%'ﬁﬂ’ﬁiﬁd Icﬁ?]@ a&%ﬁb@dgﬁﬁ&frgza bﬂi\ﬂf eereinlthereceptor;

ntibo chimeric, .,humanized, .or human anti rief Description
[20] #ﬁvﬁ Q](ﬁf%hi IS aqbrap gseﬁlgvlvslﬁagr% an Pes in tII% éugarr)

[21] téveu@mf@saaben@ vEEISkint ﬁ%@&ewhatemu&ﬁéﬂt}h@l@ygsﬁmé@wgmarﬂaﬁ@ﬁhbody or
an aIE&%@q;gx@%@*g@y\gﬁggaﬁnges in blood sugar levels in diabetic

cipient.mice tha enic tr nt tlon of islets from th
221 LA A AL D100 M) i b ch R LD ooty and
[23] ﬂiom&satdé@]evéisrwdﬂabeﬂ@h@bip@@mlmMM@@@%@W@body
transplantatlon of islets from a single mouse pancreas (200 islets). Fig. 4

rah sh i chanes in blood sugar levels in diabetic recipient
d Fic transplantation of islets from a single mouse

panErgabl@@@wlb@)owmg\ﬁMgmmabbmmemmst@&wmﬁ@@tm@gme that

did n‘(‘!{tﬂrﬁg%g ifep izl sBuipgRptor antibody after transplantatlon 30 Fig.51is
a graph showing changes in blood sugar levels i dlz&betl entmlce

that! 1&Cb0edEBA SRR A SERaAEa B BP LRSI Fil g pient mice that
receipad tvegs (@ 08risphis)atamuofestets from the pancreases of two mice (400 islets).

‘Fig. 3 is a graph showing changes in blood sugar levels in diabetic recipient mice that

received isogenic transplantation of islets from a single mouse pancreas (200 islets).

Fig. 4 is a graph showing changes in blood sugar levels in diabetic recipient mice that
received isogenic transplantation of islets from a single mouse pancreas (200 islets), and were
intraperitoneally administered three times with 500 pg of anti-IL-6 receptor antibody after
transplantation.

Fig. 5 is a graph showing changes in blood sugar levels in diabetic recipient mice that
received isogenic transplantation of islets from a single mouse pancreas (200 islets}, and were
intraperitoneally administered once with 500 pg of anti-IL-6 receptor antibody after
transplantation.

Fig. 6 is a graph showing changes in blood sugar levels in diabetic recipient mice that
received isogenic transplantation of islets from a single mouse pancreas (200 islets), and were

intraperitoneally administered once with 200 pg of anti-J1-6 receptor antibody after
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intraperitoneally administered once with 500 g of anti-IL-6 receptor

antibody after transplantation.. Fig. 6 is a graph showing changes in

blood sugar levels in diabetic recipient mice that 35 received isogenic

transplantation of islets from a single mouse pancreas (200 islets), and

were intraperitoneally administered once with 200 g of anti-IL-6 receptor

antibody after 6 transplantation. Fig. 7 is a graph showing that the
ransAARSHation of anti-IL-6 receptor antibody suppresses

ost-tfransplantation production of inflammatory cytokines by infiltratin

cell§1Eid 18ILHR APAVEREhAG IR AAGERIT HiSB P Seifin ke OdRe R @BEthody

suppfesigigaknieastiattditeosivésdbagdiiditransplantatiokinéidett fibmtamg cells.

sin se C . ' ) i HiO o :

o RS O P HORER N recpiom ice ha
receiied YlagenihBony areigealinlsio Sty AnBsaRo T RIpetiaT el aflets), and were
intra&@@ﬁh@ﬂﬁ@@@ﬁ@ﬁ@@@ﬁ%@&tmmmm@li:%@ggfmﬂ%a @Hﬁ'ﬁlﬁm@ﬂiﬁ.

pangregs.(200 islets), an re intraperitoneally adminisiered once with .

o0 P A G AR e B SR A B RE Y e e
receispd wilageha e AR eliidetelien msaiabmeuse dpisrtan (@3%&1@‘&), and were
imraj(s%g%y@ld@ |Qﬁ%ﬁiﬁt€%&ﬂi@@@ﬁﬁm0@”§é9%$ &ﬁmagagd@mgmﬂo@m X %ﬂoagtation.

is and were _intraperitonea inistered three times with. .

o ot AR G S e s B R oty o i gy e tha
receigfidptieampldmasiantst @t Moddrion e sitgisgrovethangieantifi) THets) and were
intra&ﬁ@&%ﬁﬁ?ﬁﬂﬁ%ﬁs@é?&@l- : gﬁrc?%dtﬁﬁ@% @Hih’l;*{@t@ ﬁ%%ﬂl@ﬂl tl-?iﬂf@%ﬁﬁ@f‘ ﬁiﬂi%@tﬂ%ﬁ%d once

. age to tr an slets after islet transplantation. The presen
with %@/@Hgo?f @hggég %Iﬁlg%i ea}%{oéﬁa@?lf‘ﬂ%tb%%nt invention relates to

agents for suppressing damage to transplanted islets 20 after islet
Rest KANEPRPLIRNWIGHESMRESBAN IL-6 inhibitor as an active ingredient.

Herein, an "IL-6 inhibitor’, is a substance tg?“t/ locks IL-6- e(%izted s‘i_%nal g

transB0&S LY TR BR 6%%&%" i .%"r@"r%’%&%@’,‘{ qf2gtbpress damage
to transnbitdedd hetsuditaimdet thatshimtatioibitomhéupretiont ayanisiths Ysisading dfese
fmdiug-@, IL-6 receptor, or gpl30. The IL-6 inhibitors of the present invention

inclyde, but are not Iimitec&o for example, 25 antj-IL-6 antibodies

antiJ RSP FERE Y SR IR A RTTSD IRSSIog d8aRa MdraisRipned istets
after lislé: tewesplontatirinneiehdquoptiak peffidé snbibits oy dh-Gtivespavediant

low malecularyweighihermPayadstiahsb e SR Ackiies: e EaN¢ransduction

IL-6 inhibitors of the present invention _include antibodies that recognize

and NPT ALptdho AHERL BERE O theeATrBBaY R thot FaHRINGHAraSHRRAS that has
inhittherpfesetibingentkinh80ihding véit] the Brtibedgpisprefepdbly derived from

ma@ﬁﬁﬁh@%@%ﬁ B@%ﬁ@%ﬂ?ﬂl‘%ﬂt{gﬁ%o}ude, but are not limited to, for example,

anti-IL-6 antibodies, anti-IL-6 receptor antibodies, anti-gp130 antibodies, IL.-6 variants, soluble

I11.-6 receptor variants, and partial peptides of IL-6 or IL-6 receptors and low molecular weight
compounds that show similar activities. Preferable IL-6 inhibitors of the present invention
include antibodies that recognize IL-6 receptors.

The source of the antibody is not particularly restricted in the present invention;
however, the antibody is preferably derived from mammals, and more preferably derived from
human.

The anti-IL-6 antibody used in the present invention can be obtained as a polyclonal or
monoclonal antibody via known means. In particular, monoclonal antibodies derived from
mammals are preferred as the anti-11.-6 antibody used in the present invention. The monoclonal
antibodies derived from mammals include those produced from hybridomas and those produced

from hosts transformed with an expression vector that comprises an antibody gene by genetic
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human. The anti-IL-6 antibody used in the present invention can be
obtained as a polycional or monoclonal antibody via known means. In
particular, monoclonal antibodies derived from mammals are preferred as
the anti-IL-6 antibody used in the present invention. The monoclonal 35
antibodies derived from mammals include those produced from
hybridomas and those produced from hosts transformed with an

ression vector.that ¢ rses anti ic 7
engmeeg%enr@b %ethl%és% gﬂk%%d?r;i 6fmll“L lgt% zi%tm%l dly |&h%ejfmﬁi %u% ort toan IL-6
| iologica
recepiia gid el m@%@@mﬂ%ﬁﬁlmwm%ﬁ%’még shcobr celbiological
actlsﬁyﬁrmlmﬂféglinau@@ Mb@@h@am@wq MH166(MRtEHERNDL. €1 988) 18,

1 951- 95 b Ve to et al,
951- %S% o' o é%?@% ﬁnua ng oPtﬂ a%gné%él g ygfOfthe Japanese
Sociqtyheurinlogy¢iayi)l 931)1%5)1@@%95@ &0 OBasically, anti-IL-6 antibody

frl(l)@é(éiﬂﬂifj}y%{tii?m @%ﬁ%b@f»‘ I%m@!iﬁg wcbgmdﬁﬁaxv&%%g tmwa@éng known
OllIows CITICa I e are S
te‘-‘hné%‘ﬁ%ﬁt?flf Sﬂﬁge 15% g?&%ﬁ ?ﬁ:ﬁ%%@ﬂ%ﬁsé) 8&%@8%%5"31%“‘*% 26%s a

sensm;ngmmmm@ufumngmnemmamedqmwmmdemmmgwmethod fusing
the oBBHERY Gl X Be0Q W%E@h%éﬂﬁ&ﬂ%ﬁ%@n@&%é{?ﬁ%%eﬁ'ﬁ%%ethod and

cIonaI a tlbody ing, cells by, a conventional screeni meth
sereeH oA QB ILRo% SHORHER S BS PO EE R B Rampgretiod.
exaiipte sﬁmrﬁa&ilm«'ﬁméédéewtﬁméeamiv@mnﬁgmd forfoBtaisingtor example
humﬁ'pﬁp%q}é&iigsl%ﬁe%%ﬂl %&[ﬁ@%gﬁeﬁljlr Bt H?Po@ggtamed using the IL-6

ences disclosed in Eur, J

(29
geneﬁﬁ PR i%lef%%%di%lffe %ﬂ}a\é‘ %’eﬂ#‘ &?8?1)9%2% 843-550;J.
Imm@685¢2888. 14 Aftér tidHddiomding Agr.dpplo pitate. lide efdibia-RABHN

EXPIESINYGEIALSYSie gﬁ@@?ﬁ?@h\ymam Wi Qm&ﬁggﬁoﬁ%mr system

desired IL-6 proteinis purifie a known method from the inside of the

inserfedev b pB L hdnsihe S@ﬁﬁﬁ?&%ﬁb‘éﬂﬁ%tlﬁ'ﬁ@rﬁﬁ?}ﬂéﬁl RECEipd fRgih Rayngeethed
fromubethailéhd émimhzwmgl anfigen thlerimativelpemitmsion flotepuedfiddd1E6Grotein may

be usBEf)&El@l@lg&sﬁ%H% tf?m mrgﬁlyé%daaﬁﬁ% H@ﬂ?g}g}é@gg rﬂ)rgtgm and

Anti-IL6 receptor antib dles used for thé present invention can be
anothgspipisindah B8R BRSARS SR TSAYERBREIHEBBdies by known methods. In
paerMaImem@tbﬂaxﬁ;mﬁéﬁmeaﬁbbdm@seus&dlmdh&cmr@aehé istveiédrus

I [ ro
pdy%%%‘%é?f?éé anti odle;@@%lveaﬂ?{gﬁdﬁﬁa ngc u et ose pI‘Olc-iFlS‘l éL 6 receplor
antibpgies PRASBGHTIY HREL ISl YO AFCRIS R navaarknsiormdg distndgr ved from

mamexEessits ¥relaridhal aaibptizesiddvan astibedmgeneibylgenglice produced from
hybrﬁ %xnee”ai E(;‘sgté‘?o tcgdr Ridingdo.and %(;‘Zis | Lt ?&té 0dY,d ﬁ?ﬁg&? comprises

?rom receptor an e tra mission o

an arsibpsiyicaneRtigRaHcrncaring tgthadsbodivPindinado RLeoressikgdijie antibody
inhitiTAINLW @oha BirdlinBreahblHLL6AGaEht&Cand blocks the transmission of IL-6 biological

activity iato the cell.

Such antibodies include, MR16-1 antibody (Tamura, T. ef al., Proc. Natl. Acad. Sci.
USA (1993) 90, 11924-11928); PM-1 antibody (Hirata, Y. et al., J. Immunol. (1989) 143,
2900-2906); AUK12-20 antibody, AUK64-7 antibody and AUK146-15 antibody (WO
92/19759); and so on. Among them, the PM-1 antibody can be exemplified as a preferred
monoclonal antibody against the human IL.-6 receptor, and the MR16-1 antibody as a preferred
monoclonal antibody against the mouse IL-6 receptor.

Basically, hybridomas producing an anti-IL-6 receptor monoclonal antibody can be
prepared using known techniques as follows.  Specifically, such hybridomas can be prepared by

using an [L-6 receptor as the sensitizing antigen to carry out immunization by a conventional
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USA(1993) 90, 11924-11928); PM-i antibody (Hirata, Y. etal., J. Immunol.
(1989) 143, 30 2900-2906); AUK 12-20 antibody, AUK64-7 antibody and
AUK146-15 antibody (WO 92/19759); and soon. Among them, the PM-1
antibody can be exemplified as a preferred monoclonal antibody against
the human IL-6 receptor, and the MRI6-1 antibody as a preferred
monoclonal antibody against the mouse IL-6 receptor. Basically,
. a]e] [ i n anti-1L.-6. (o) I [ C
i R ?&%ﬁ%ﬁ‘&éﬁﬁa%g%o{%ﬁ'&%%%ﬁ%%ﬁ%%ﬁ@ Ba
cony pedsfesinmB phegarad Byctring fan MesrdeepaRtidycrsadsingfylls by a
conveiigrn daeaiinganédmmunization by a conventional 8 immunization

meliod (4siog R OBIAIRed IINAE SEI LD AKARUDRBIEALEANE. o

ion method, and screening for monoclonal ™ )
examainilgduyrErolubiner e oy a0 esNeAtBerINeE iserinyhseesiisingrantigen for
obtﬂﬁﬂ%@ﬂﬁﬁ%ﬂy@ﬁ&h‘ﬂe@H@%@éiﬁ@ﬁh@@ﬁ& faRperatdced/as afﬁﬂﬁWﬁciE%équences
. 5 exa e, anu n IL-6 receptor, or.mouse.lL- I uUsS as the ;
disel g R e O N EI S R0 R Rt
AppliessemtdraenBslitdsmaNeind did 384uidides itessncih Pilrbywdn/apancse patent
appliER{St ARplsatian, Publication No. EP 325474 and Japanese Patent
App#.'cation. okai Pu Iicg n No.%%J_P-A H03-155795tunexamine(9 the cell
R Py e s Bl TE o A7 T8 PR 2P DG
memkings fd proteéregnarapnd faims the ceproteirbeatpr éssdabl o H tferergptor) (Yasukawa, K.
et az.memgaﬁe%%@mlw é@p:%ffé%d féi@@smﬁt%lltggg%bggt& é%%%%%?e#%eﬁtiaﬂy of the
regeptor) (Yas wa, K. etal., J..blochgem - . e
R i L T T i s
membethenbonbdaledxsaenidt i8 tetaplavkaii titfersdnopratiseregion or both the

transPGHIREARaHoMRd dinGIEeceRtAsIn A itlacksdhady W@E@B&@@Qﬂe IL-6
or both the 1i transmem~irane and intracellylar reglon?, -6 receptor.

Any
1 ﬁ?@l}fﬁ-%&? BEFiO7 BTN 2816y Q8 B ?:%HFB’@ gpu-1L-6
recepisr argénsifizitijzadtigehefprepeotiusiagithie anti-IL-6 receptor antibody

Ut_i'iA%HrQ&@foﬁﬁﬁQ%iWﬁ%?ﬂa%fﬂs{r@c@%@%@%9 QRURLE MRS G btem

. with a known expression vector system inserted with an IL-6 receptor |
inserigd 1 SRl EriCd T AR ERUS RIS PER eI PHET8IH S ARARF BiPAe B s purified by a
knovknmethod dthodtfiomsitie of did & oft tbed  hostoelltor fdmrehemeritatent.  This purified

I1.-6 SHREIDAIRNEiE i PHETied ks F@ﬁﬁﬁ%@ HRIRMAAREHSELAS Rcell expressing the

sensitizing antigen. Alternatlveg\é,’ra cell expressing the IL-6 réceptor ora
IL-6 reessirpRERINBP I Tl R B IGr DroteRITRIGIREARY BRSBTS Pialpiganay be used as
a senkis@thgandigansitizing antigen. Anti-gpl30 antibodies used in the present

inv%it?— =t Etf#@&%%ﬂ%%@%ﬂgn%én Qﬁ%a(h% | t%%i?ﬁoqycional or

known Ertlcu r, the anti-gpl30 antibodies used In

monqslegahtHbeifsP R prEYEraRgdhonBcRIHAT HAti BRI e Ve g Adies used in the

prescmdm@aisn B preferably monoclonal antibodies derived from mammals. The
monoclonal antibodies derived from mammals include those produced from hybridomas and
those produced from hosts transformed with an expression vector that comprises an antibody
gene by genetic engineering methods. By binding to gp130, the antibody inhibits gp130 from
binding to the IL-6/IL-6 receptor complex and blocks the transmission of IL-6 biological activity
into the cell.

Such antibodies include, AM64 antibody (IP-A (Kokai) H03-219894); 4B11 antibody
and 2H4 antibody (US 5571513); B-S12 antibody and B-P8 antibody (JP-A (Kokai)
H08-291199); and so on.

Basically, Anti~gp'130 monoclonal antibody-producing hybridomas can be prepared

using known techniques as follows.  Specifically, such hybridomas can be prepared by using
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monoclonal antibodies derived from mammals include those produced
from hybridomas and those produced from hosts transformed with an
expression vector that comprises an antibody gene by genetic
engineering methods. By binding to gp130, the antibody inhibits gpl30
from 30 binding to the IL-6/IL-6 receptor complex and blocks the
transmission of IL-6 biological activity into the cell. Such antibodies

include, AM64 ibody (JP-A (K 1} H03-219894): 4B i A .
oo L3 R R RS T 18 S A By A e ginizasion
meth@Rofusing-be artained fmumens sdls. SEIBkRaNy nariigslldy mepeaaranal cell fusion

meth&NtREOV-REEMC Y b omnasERdOE peRaiad BN g EMIdeLhRIseSening
thaé follows. Specifically, such hybridomas can be prepared by using 9 gp
meth9%0 as a sensitizing antigen to carry out the immunization by a

convientispedifinaliynthatoenasietsddntibsidy eae bbrandegddaninionsis Remexample,
gp13?1m%§ apl@éﬁﬂlﬁﬁﬁti%kamﬁgmw& i@ﬁﬁhl ehfrsion cﬁiﬂ%@@@ﬁa@% SRIREMAgp1 30 gene
or monocjqQnal antiboqgy-proauci cells a conventional screenin
a1 S TS TR L bR St B S &g D

411946llows. For example, gpl30 used as a sensitizing antigen for obtaining

antl@ﬁgyﬁﬁgﬁaﬁﬂﬁdgﬁ%m&&%e%@m Geime: RISUST AMiERiaEiItkctor system
. sequ,egce disclosed in Euro e;[ ngalergAi%@:atlon P'Ubhcgﬁlowo'képwn method
inserigd 164 & R0 B ST r LR EThE P P HRY 2 kR
from expressionfiitbelorssysteon fonngertatiwithuwgpadd.gehbispguad gl protein
may %@ﬁgﬁgag% gé%l%%?ﬁ g frfied Rynadeoyn gaatbod-fom % 10488 Bfsion protein

the host cell or f he culture supe natanr(%. This purified gpl30 protein
of thegl50 B end BALI RIG S igan PRIYEH aamﬁzna%ﬁ]%%?@sgmg gpl30
or avusiorzisroténinftnezgd W80 preteitizing amothe aproteipantiay beyUsadted, but
are p?esfe?a%?f%f&%%@gﬁﬁdgpﬂmm%}@ ?ﬁ%%ﬂ%ﬁﬁ%eﬂ;%@%@ﬂ%eé for cell
B

antigenr are not particularly limjted, but 15 are preferably selected in

fusiopon&iarEHLh BIEHSHIAINRS, Tt ARSI USEG for cell fusion.

Gernenalyizadgents snichabswitlce seatstiaing harigsters pndonsed.according to known
Unival : \ a ong _ . -

o L VM 6T L S 50 i

intrapsjéemsg e sBISHARY AR MivupalitoneRfsidradibinarridns asiaen is

prefefaBdiaise Spesifisalicdhesensitiapnganigemiso? @preferabiy it datine (PBS), ‘
S : r i

T

FreugfEpepmplgjavait(any:, crrbtifiad eptibraredminisieod éonarsifrel tiag mer 4 0 21

days dslnnisienell fanseMerahlimesgieiyabtontledays te assiafonmiad. itimunization with a

.§ddition .an appropriate carrier may be used for the immunization with a
sensl xzmétanh

sen |Z|n663htigen.

Following such immunization, an increased level of the desired antibody in serum is
confirmed and then immune cells are obtained from the mammal for cell fusion. Preferred
immune cells for cell fusion include, in particular, spleen cells.

For the mammalian myeloma cells to be used as a parent cell, i.e. a partner cell to be
fused with the above immune cells, various known cell strains, for example, P3X63Ag8.653
(Kearney, J. F. et al.,, J. Immunol (1979) 123, 1548-1550), P3X63Ag8U.1 (Current Topics in
Microbiology and Immunology (1978) 81, 1-7), NS-1 (Kohler, G and Milstein, C., Eur. J.
Immunol. (1976) 6, 511-519), MPC-11 (Margulies, D. H. ef al., Cell (1976) 8, 405-415), SP2/0
(Shulman, M. et al., Nature (1978) 276, 269-270), FO (de St. Groth, S. F. et 4., J. Immunol.
Methods (1980) 35, 1-21), S194 (Trowbridge, 1. S., J. Exp. Med. (1978) 148, 313-323), R210
(Galfre, G er al., Nature (1979) 277, 131-133), and such are appropriately used.

Basically, cell fusion of the aforementioned immune cell and myeloma cell can be
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25 Following such immunization, an increased level of the desired
antibody in serum is confirmed and then immune cells are obtained from
the mammal for cell fusion. Preferred immune cells for cell fusion include,
in particular, spleen cells. For the mammalian myeloma cells to be used
as a parent cell, i.e. a partner cell to be fused with the above immune
cells, various known ceII strains, for example, P3X63Ag8.653 30

Kearne F. et al. J uno 7 123,.1 3X63
perfo%&’u?ren#g%ﬁs in'M |cro ioPogy an ?l’nmuno %ﬁaggfgglf {< % % er, G and
MilstgtwlerMsthadd Kirtaiel. G 98ur/ 3.3 thfantbsucho76) 6, 511-519), MPC-Il

(M ME%@QﬁEﬁiEft o Q@Hsﬂéﬂﬁh@d 400 bk §3@1‘:@ex(§ﬁlﬂ| @'@ﬁriﬂn@iﬁtlem culture

i B e P A e nﬁgfe@St- o §F Sl polyethylene glycol
me ‘I%Hﬂ & PRI GST 2O8G) P Rbridgd, §“P5 By fhadene ey
(PEqnwaﬁﬂmiﬁﬁiBmquwﬁrés Glusial. enhanﬁegﬂgmg) 2 Fpyther, to enhance
the fikfdn 2BRiARY auehiare ARRIOREIHAY WeRehyBasifRliMe Rl BRIaNRAR use according

égrementloned immune cell and myeloma cell can be 10 performed
¥ nCfng known methods, for example, the method by Milstein et al. (Kohler,
G. dihd riitstdim@yivlethiodsEmaypnoia (E88 LdB| sPrdyrahly soctexmupés, 1 1o 10

1mm1§9\ﬁ&ﬁ§"%ﬂy gﬁ&ﬁ ﬁf?éﬁfﬂﬁfﬂ@l”edlﬁgléﬁl}f@h%%ﬁeﬁﬁﬂi%‘@@ fﬁrgﬁ@ﬁf&léﬁ&%ﬁ'ﬁé‘ﬁed cell

. cylture me rese a.cell fusign e ing age

fusiop i |8X%§8tﬁ$?§?él\§§é%f) ) WL #@fm%% FFiER g e the
prolifesgibashthesibmentanoing Iagemmuﬂﬁher  sniesal cerlhweefosidimm used for
cu1mﬁﬁgctﬁ&cegp@@fiueﬂyc§9%r§§ sckeas m%%%f%%%%%ﬁ%%éﬁras fetal calf

usé according to needs. The ratio of immune cells and myeloma cells

serurp B fﬁ‘éiléerélﬁﬁ‘}i %F@?meﬁé’nl to 10 immune cells for each myeloma
cellFdhee it itsierniedismionsed fdhyhe dfmeneitiomrest esdl{drthbdshormis;ifar
prede‘?%‘ﬁﬁ&?éﬁ A REMFR4 90 MEN Srliuemediam, 48 ﬁﬁr&%ﬁ%@?@e Ol the

the proliferation of the aforementioned myeloma,cells eneral culture

aforeeptionet SaHS Mt g ibse Sreand mxing %@B%@Hrqﬁmwéﬁﬁape@ %
(w/v PROscugiptetagnts Biichsatutetaheall asecamnibeS) aawdightsé€dbout 1,000 to 6,000)

pre- %ormegaa%%ﬂt E?J(Pe"f‘ﬂ%ﬁ"&efhﬁl&iﬁ{%é‘tﬁg%ﬂﬁyﬁ%ﬂ?iﬁ‘é?é)e%@&ﬁﬁ%% f{Pthe growth

by mixing 15 predetermined amounts of the aforementioned

of hypridrma GaIbsIaRNE R sRariRg he Hersrrarrsstishbrddingan appropriate
cu}mmeﬁbdmnﬁa&ditﬂmad@ tige a0 Plehixiang ayom@ﬁﬁigation of 30 to 60 % (w/v)

Lt bk B
med@%ﬁ%ﬁ%%@néﬁﬂé W?W%%WE&%HWW@
ammff;@@ﬁi ingdhBysiegiadf Smh@iﬁ agdingraniapererdats @cﬁﬁkﬁlﬁiﬁd for a sufficient

perzoﬁ] Tt ar!agler% ¥ %the A'BTS %tsaeq;[eb%i Ceniglf%gé}glﬁ ce]l S ﬂ%bo 2n the
S are seie Yy CU urlng ce sina génera selection cuiture

hybri mmf rotcesRhpas phaer iMturEhAe dhariadetdilirel e diliicsomethnAds performed
to scRY¥AXAIIREhybridomas that produce the antibody of interest.

In addition to the method of immunizing a non-human animal with an antigen for
obtaining the aforementioned hybridomas, a desired human antibody that has the activity of
binding to a desired antigen or antigen-expressing cell can be obtained by sensitizing a human
lymphocyte with a desired antigen protein or antigen-expressing cell in vifro, and fusing the
sensitized B lymphocyte with a human myeloma cell {e.g., U266) (see, Japanese Patent
Application Kokoku Publication No, (JP-B) H01-59878 (examined, appfoved Japanese patent
application published for opposition}). Furthermore, a desired human antibody can be obtained
by administering the antigen or antigen-expressing cell to a transgenic animal that has a’
repertoire of human antibody genes and then following the aforementioned method (see,
International Patent Application Publication Nos. WO 93/12227, WO 92/063918, WO 94/02602,
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aminopterin, and thymidine). Culturing in the HAT culture medium is
continued for a sufficient period of time, generally for several days to
several weeks, to kill cells other than the 25 hybridomas of interest
(unfused cells). Then, the standard limited dilution method is performed to
screen and clone hybridomas that produce the antibody of interest. In
addition to the method of immunizing a non-human animal with an antigen

wo it %3 b ickloeri itk %ﬁ%ﬂ?@%@ ﬁ%ﬁgiiﬁéﬁgxﬁggg%
cell thies givtpared hybsensitzingiehprrhreSh h Hiesadesihed
subc@'ﬁﬂggW%%%Qéx?ﬂ%%r@)ﬂ%@ﬁﬁfp&lﬁ%“dﬁa itFaiand Mﬁﬁ%}f a long period.

sengsitized B J[ymphocyte with g cell (e,g 66). (see,
Japi%%@wwmﬁ \ %@3«5 i %ﬁéﬁ%ﬂf %5 logapghe

follovexgnmiethdd approbe driplardse patght daphicatierhpbblished foe cultured according
to coﬁ?&ﬁﬁ!ﬂ%e&%@%ﬁ‘@f@a&ﬂ@éiEEQUQ%’E‘@{hé&‘ﬁ?%ﬁl@é{% H}Mﬁd(ﬁ%ethod

administering the antigen or antigen-expressi r%cell toa trans% nic anlmal

whergthehiybridegias 3erBipL ST HE A mMiBE LR 58 TREA fRA PGl Mytrmal and the
antibafbiee menfbaiseinmetlotkésend dnteinalitedoBate mt Al capoicPal foatbtaining

antibDfiSs W Rﬁéﬁ%&% W A2/RARLR ;%ééu%s%er«g%%a?g% me c%}t%ﬁ{%%%ﬁh%f%(abodws

6/34096 d'WO 96/33735 The th as w
proé@&@%ﬁ&@%lﬁaﬂﬁﬁ%f& fantife- %mf&&&a ﬁh"éﬁrﬁf@ﬁﬂ%&l hybridomas can
be peetitniedbedidrmathd Sttisekh dad ipui-nitfiki glesi fFeF B 10REPPRriod hdy@eparation can be

perfo?%@ﬁrg\s Qhrg]r%%q% 1%&%?91% ?n%ﬁ(flo I"%HE 1?%9%&8%?&&%%%3@5’%&% r{%ﬁ? rﬁﬁapsgbdominal
cavityef ak %ﬁféﬁﬁﬁn@btﬁsr%%%froﬁaﬂﬁ%@maa@ aﬁtgt?%ldn@m % Hpan the ascite,
or thebiaihedl i @ tuitigr hs bpbrithiantn 2) apeifopdiaveheacdithe @y@[lmmmm{nedmm

conteﬁn?“fo (ﬁ‘t/e ?e?z}f 8 \I}Ti]rilgl é%.lmgaﬁlf K, t%ﬁ&f@g‘ﬁ%@&lﬁi }!ipag ﬁrﬁn t§}Iﬁérmlmim);

ant les are obtained as ascites; and so on er me

hybrigesparsddMepeshumiRgBaRiBRhds itV msdingn EE3HOBREigIc.) and then
obtaiﬁfﬁéql’hﬁdlf&ﬁt&@f@?‘%@tﬁ@dhﬁf@@%&%ﬁi&@dies 10 For Sxample the

pre aration, of anti-lL:6 rec I antibo | can

per ormeénby tahne m 8‘?&? seséln J @ﬁg% f%?g}er%mem invention,
wherp%ﬁmanbhcéanwowwmw gnéeﬁfetmﬁﬁmfém fRylnpNE by cloning an
antibay kg@ﬁwgéﬁﬂy@mﬂam{mﬁﬁmt@tﬁéegawgﬁa%l aﬁggdphage&zwéﬁd then

ouse,, obtainin SCI then n VAL t ascCl

o T DTG T T AR BOTpat oA B W

THERARELEAO WL@MME@&@ME&@W%@%M%U@M@@@M by
MA@»ﬂLQ%dlmggLHSMQwr 1\49 1heim); hybridoma SFM medium

(GI O-BRL); edil m( O- BR .) and then obtain
A e D GIREO BB, HRhand en, SBBARE. cotd
frombecalééhhasradmdbmi@ﬁhbﬁdwgmﬁewm Iyhsidhiong. wﬁibceﬁmlmmn of mMRNA
can BB B?ﬂﬁﬁllﬁ@(ff HERE BRI RISV QUG FRERMP RN 1eGNBIRUER RY CIRD B Binidine

uitracgegéj%&ntlbrvgyx e @@%WE’WP T g e 9PN 0520504 5209) and the
AGPC method (Chomezynski, P. ef al., Anal. Biochem. (1987) 162, 156-159), and preparing
mRNA using the mRNA Purification Kit (Pharmacia) and such. Alternatively, mRNA can be
directly prepared using the QuickPrep mRNA Purification Kit (Pharmacia).

cDNA of the antibody V region is synthesized from the obtained mRNA using reverse
transcriptase.  The synthesis of cDNA may be achieved using the AMV Reverse Transcriptase
First-strand cDNA Synthesis Kit and so on. Furthermore, to synthesize and amplify the cDNA,
the 5’-RACE method (Frohman, M. A. ef al., Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002;
Belyavsky, A. ef al., Nucleic Acids Res. (1989) 17, 2919-2932) using 5°-Ampli FINDER RACE
Kit (Clontech) and PCR may be employed. The DNA frapment of intgrest is purified from the
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introducing the vector into a host (see, for example, Borrebaeck, C. A. K.

and Larrick, J. W., THERAPEUTIC MONOCLONAL ANTIBODIES,

published in the United Kingdom by MACMILLAN PUBLISHERS LTD.,

1990). More specifically, mMRNA coding for the variable (V) region of an

antibody is isolated 25 from a cell that produces the antibody of interest,

such as a hybridoma. The isolation of mMRNA can be performed by

otal RN ceord own met h as the anidine

Obtaigﬁgrgc%kgt u%a?%ﬁ‘n mg%ﬁodl %?nr Wlnaf eﬁor ?RﬁgBlo erhlstry uB P potor is
prep%q@nss@@p@ha%@hn@@ iﬁt@@ﬁ@@pm@@fﬁﬁ@kﬁw cali 8 aby. and 1ts colonies are

selecBIORSA &%%Zhéﬁ?ecﬂé@ohaﬂha@ﬂdeaf@parm MRBA dsirgdhe-edNA DNA of

rlflcat n Kit.(P rmaC|a Alter ely, mRNA can be 30
mtere&# W%?%%ea&r us}fr?é{ é)%t?%f(é{ ?E(I‘@( rification Kit (Pharmacia). '
cDNVhot thBMAtisegivert %r@gthf asizatitfedncthiaishaineebtaRpgathe DNA is
hgatédsbﬁgn@mtﬂéﬁgﬁ&fﬂgﬁ§%egi%%ﬁ %@ﬁs@@ﬁ\% (e BiﬁVﬁﬁH inserted into

using the AMV erse Tr ri e F|r -stran ntheS|s
SRS i S i G 8515)1 gign may be inseried
into @m@Esmmmlémtmamgme@Eﬂamfmmtmady Roggic®ei. USA (1988)

85 ’ﬁ? &&%@éﬁ%ﬁ@\@% feBliRln MNHEIRIG ARIESHTEESad 4989t d below, the
li FINDER R Clontech) a

932) usm R
oo et SRR B TS B T [ R A st (e control of the
expresbi@ineguRCRyprgductidantathple igetetevitnd rectoreDNA hEheahe antibody can be

expréﬁgﬂm@@ﬁgfyﬁﬁfﬁé ?h@é’@&@f%ﬁtﬂstmgé ahaye o4 and introduced into

Eschetichia coli or'such, and.its colo es are _selected to prepare the

R S e N aRLisg s R B d such,
aﬂlﬁmﬁeﬁd&ﬁmﬁmﬂb IngGFoTbéncarguieibtiuéeslidensyampliathith anih entidiiés

humaﬂf&géﬂgﬁgﬁéé oIk %Ht%w&d}éa?xfﬂgt%@ét isrQRLINRY: Hig %Bb@es can be

igated with a DNA that encodes a desired antibody constant region (C

prepqrg&,gﬁ}lga}%mﬁg%mgi&o an expression vector. Alternatively, the DNA
encadinigntre antibodly Mt égiobtanand be lngeitedhintatdrnéx Messian-aectding DNA
obtai QMV%B%Q%PMaB%mW & %%'%ﬂc&ﬂrpg Pilyge 1396%%9%‘51& into an

e used inth DIpresent invention’, as déscribed befow, the 10 ant

eXpreseieE efidl %%daﬁl%&arégg6@%&6@8%%&%éﬂ%%p@gmﬁay@p&ﬁ@plwatmn
Pubh@@ﬁtﬁ@w ﬁBE 1eﬂO%SWm@@maIlﬁﬁtéﬁgmfpﬁoﬁ&Xﬁﬁmhﬂécamaﬂcemﬁz/1 9759).

%@8 9&# Bﬁm% rgﬁﬁggd?é/s ﬁ%}ﬁﬁr {HQ gr&%ﬁ invention.

wit thIS expressmn vecto resent invention, to decre

het&waﬂg@ﬁ.ewb&&a@ﬁgmw%ﬁ@ {ehs reshnRsdlumanitiibgeisetnd are
antibtgeiniisant sidibadigemtanaxgriplenchine E@MQM} 5 humabBdirom a
marnmatf ?t(ljleﬁ‘l or huma%]antlpn%(ljllseesarﬁa@o(?e) %? ﬁ%cfn %t%(}.’@d@fﬂgg%qlg Ruman
can %e prepared us Known metho g chimeric ant can

antibg@yainegnsyAigegthgdn aﬂuaamw@péﬁ@@@nﬁgwoaméﬁ@éd%@pm Patent
Applahava Wilklisaemsn. Ariposy2C, 1egignateneodingidNAy liosesirt iR BdANo. WO

92/17QFN

More specifically, a DNA sequence designed such that the CDRs of a mouse antibody

are ligated with the framework regions (FRs) of a human antibody is synthesized by PCR from
several oligonucleotides that had been produced to contain overlapping portions at their termini.
The obtained DNA is ligated with a human antibody C region-encoding DNA and then inserted
into an expression vector. The expression vector is introduced into a host to produce the
humanized antibody (see, European Patent Application Publication No. EP 239400, International
Patent Application Publication No. WO 92/19759).

The human antibody FRs to be ligated via the CDRs are selected so that the CDRs form
a suitable antigen binding site.  The amino acid(s) within the FRs of the antibody variable
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expression vector and introducing it into a host for production (see,
European Patent Application 20 Publication No. EP 125023; International
Patent Application Publication No. W0O192/19759). This known method
can be used to obtain chimeric antibodies useful for the present invention.
Humanized antibodies are also referred to as reshaped human antibodies,
and are antibodies wherein the complementarity determining regions

CDRS) of dy from a_ma ot a um mouse
regio ntr%c}ldys SareS rglr{}%(?ergrlg S thé C[ﬂfSaI-IéaéhofEa‘{;iumgg?l %bﬁ%i naélrtélimdy form

an apprelTods 46k geis jetiagstetitsitatiorrard. 418 4e RAR (ég@mxoﬁﬁaﬁ%)
PaterinAPRHGBIOR Pridisatian N%ﬁr%@ﬁﬁléﬂ@éﬁ@%ﬁmﬁ!ﬁubodles and

P b| 2/1 DN
neiodEbien b g&éhgﬁ%\/ R R A R e
stabiliitro fHbefrautifendi e risiopduiRe,) bF dmaraantihodio Gyrégiopstmesibednogified.

PCRARR i Seevaral %&&Qﬂ@%&éldﬁ%@&@@&b@%mm@ﬁ@@m

o S e e O RS s coni
of thekjIBssid anvedibnd¥ erivgt éssionorebtonds memhadednithtbeaftrostwork regions and

C red2bRdUCRIRE ﬁ%mam%%%ﬁ{ Be (s%aﬁ&m%feat%mg%ewigaﬂpﬂmm body, and
ublication No, EP 2394 gﬁgaﬂ Bb atent Application Publication

are et iR e M e 7585 285 PREE B4R via the
CDRe:fecseipatdt sm&hu@iethef(hmﬁstﬁaﬁm antibodas| amdtlgehﬁmmﬁm@ isitention

includD8 AN AR Vi LS E‘sges fihe.ApHRCEMMANANE Lo FESIBNEMMAY No. WO

be substituted as necessary so that the CDRs of the reshaped human
92/1%7r§[%0dy form an appropriate antigen binding site (Sato, K. et at, Cancer
Re&«iBaR) &8, ia5BBH6). tbldmafnwﬁbnﬁign@dr&g’thné fineobseadifigrateman antibody,

techrﬁ@ﬂ@sefb(f 89&19“%“?1%%9 ﬁl@%ﬂ%? 'ﬂ lldgﬁ hﬁ%‘?éﬁmﬁ'&‘% %llarfv are also

3, or Cy4 maybe used. Furt ermore to iImprove the 5 stabilit

knowpe a‘?ﬁfb%ﬁ‘% qtétﬁ@aa%hbﬁqtotﬁém%ﬁﬁ% é{ﬁﬁs@&ml@@.aﬁ%% piibodies on the
Surfammﬂﬂﬁdg@mﬁgwﬂh@dﬂﬂmm'Mﬁ’m\mﬂ@hﬁéﬁpphﬁ)mmlwﬂlen select

iR 000 AT AT S0 LAY SRR e coang
the Wﬂmymmmﬁf&alﬁﬁm e thie Frsisra FeRdreditriaiid- cOnce the DNA
sequéBQi@TR:flecive thitdsihashomanuadiod e Bailed)avieappetetdeontigessioiyviector

coml%ﬂ%r%p%q}% s%ﬁﬁggfge ga% %ree{% SR ogﬁ?ﬁ%ﬁw 89[ Sgc[g befH?? drﬁ'gthods are

esent invention. erred specific exam uman
bu

alreagwfiboniassndebeinthiicatiossndiveritishl td @a?%r@?éﬂuz‘é@ﬁﬁﬁﬁm WO

93/1 EXR oY (5Te9 1nt_ermay@rsa1 1%& hA pplcesias FRehicabe us%»tpaé/&‘@erence
92/11% Furthe q ition to the aforement oned h(
e apgve- COHS TUc e e Ccan be X acc I‘ 0 COI’lVGllthIlal
obtaining a human ante o) chniques Forpo%tsalnln

methgggibod %wammg@s@ﬁ ﬁﬁﬁﬁﬁaﬁh%ﬁi@@ﬁiﬂﬁﬂ@ﬁ% %@rmwmgaDNA in

which TReEXAMBBIR; Heife ROBSIBIIG QOIS SR MaliAh R kROIEBSQffiLEBARNonly used

antlbooclies 0
promoter an

a popy Egesi gnal downstream of the antibody gene, or a vector comprising the DNA,
Examples of a promoter/enhancer include the human cytomegalovirus immediate early
promoter/enhancer. ‘

Furthermore, other promoters/enhancers that can be utilized for expressing the antibody
to be used in the present invention include viral promoters/enhancers from retrovirus, polyoma
virus, adenovirus, simian virus 40 (SV40), and such; and mammalian cell-derived
promoters/enhancers such as human elongation factor Lo (HEF1a).

For example, when the SV40 promoter/enhancer is used, the expression can be easily
performed by following the method by Mulligan er al. (Mulligan, R. C. et al., Nature (1979) 277,

108-114). Alternatively, in the case of the HEF 1o promoter/enhancer, the method by
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surface of phages as single chain antibodies (scFv) by the phage display
method, and then select antigen-binding phages. By analyzing genes of
the selected phages, DNA sequences ¢gding for the human antibody
variable regions that bind to the antigen can be determined. Once the
DNA 20 sequence of an scFv that binds to the antigen is revealed, an
appropriate expression vector comprising the sequence can be

e B SRR ST €32 camee

usedWO93/06213 WO 93/11236, WO 93/19172, WO 95/01438, and WO
95/16888 Kanhe used as r@febeagz%eﬂia e@bm/ecgmmm@nimuy ligating a
expressed accor to copventi thod hen
con R R R S R ooy goneo

be exprgsed- wﬁm\l@s&rﬁﬁo@@yx@aﬁ@ﬁw &s@}%%@ao@tmcﬁawgpn@c&f’éﬁé such.
Whed tﬁéqaulzqgmzﬁalysqeea Promplessandaplypbrfignal devensinganed tethod by

Ward] ”t' Oﬁg{;}%ﬁ’@ gr 3 veqo rcom%@y%pe PNey . Examplesofa EASEB 1. (1992) 6

ncer mdlu an cy omegarowrué irhimediate

2422@626@1@% tieaa1eBr PROYRLAT TRFIo? alsed e préimpte e medinskby ﬁﬁeﬁ%&ﬁ al. (Better,
M. D8 uggﬁggqq%rgﬁglquﬂpe@mpody to be used in the present invention

include vir, ofers/enhanc rs from retroyirus, polyo viru
N TCE GBI R HOS 4] A CHOHEHT e AThaG B signal sequence
(Lei, GelPderived. ;Bmte?rs(/&ﬂ?ari@se*éﬁ&’rﬁa&h mmarbem@aa@bﬁfa@ml kequence for
antibddF S, eXBHR ak%lall& J&ﬁfﬁe\d‘kﬂlt@gﬁ?fﬁ&%%ﬁﬁﬁqwﬁédg%ﬁd 4%@n used after
expressio easj performed by follo, od by
soPr o G EEH T Yénaf%ere Gstarea oo 119,
Altehmaheemhcathm omothhm e Faddipororhivied/ eelicomenithe adettrodrus, bovine

i S. t
o I it i o e e

in a hogh B PG AR NS R GMN e RIS AR GBHAP BRSRY ‘?omoter
phosptmitgmdfsmqaeABéchgeaeLttbgdychecﬂenem @il thenantibody getiere ghdmne
phos 1%%%&@‘1%%€§Nhent?@éﬂ@tgfh'{tﬁj%‘?a@%@%%({m{ﬁt%eﬂ@% such as a

promotéer and such he lacZ promoter is used, the expression can
selecam@atithed according to the method by Ward et al. (Ward, E. S. et al.,

Natiney (1289} 34 sttty Wéausk oS petpating AREBthodio9R) B used in the
prese%f'%?vgrﬁ?o@ ail gl?oﬂ[éﬁoﬁr%@t%% BAYRSY éggg &%‘E?HH%@&E@ zg‘@#?!?‘gnd in vivo

by Better et al. (Better, M. etal., Science (1988) 240, 1041-1043).
pro Wﬁ‘é‘h%Y?éeﬁ?fﬁlbo(&y’i?‘p%%‘&‘é@ﬁﬁéisfﬁ@péﬁéﬁ&ﬁ?&?@tﬁkﬂ}nﬁw@p@wm cells or
prok@rgaméeemuence (Lei, S. P. et al., J. Bacteriol. (1987) 169, 4379-4383)

aphery ﬁ?&%{gs%e SSRGS égﬁsggyﬁegm%gfegﬁa ;Q&eﬁi@ Y plant

pro uced Into the peripla ate a en used after appropriate

ceﬂsfefa@ﬁﬂ@iﬁfélanu%e‘aywwé Eééel & s op)aliaroasiindanexample, i HO, COS,
myel@picaiioNargier tioseydaivey HonnSX46, nelyacha (Dyasideian\dells, for example,
Xeno%?z}s”(r)lgcyte; and (3) insect cells, for example, sf9, sf21, Tn5, and such. Known plant cells
include cells derived from Nicotiana tabacum, which may be cultured as callus. Known fungal
cells include yeast such as Saccharomyces (e.g., S. cerevisiae), mold fungi such as Aspergillus
(e.g., A. niger), and such.

Production systems using prokaryotic cells include those utilizing bacterial cells.
Known bacterial cells include E. coli and Bacillus subtilis.

Antibodies can be obtained by introducing 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 may be used as

the culture medium, and serum supplements, such as FCS, may be used in combination.
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15 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 aminoglycosigle phosphotransferase (APH)
gene, thymidine kinase (TK) gene, E. coli xanthine-guanine
phosphoribosyltransferase (Ecogpt) gene, dihydrofolate reductase (dhfr)
gene, or such as a selection marker. 20 Any production system may be

used for preparing,the antibodies e used in the present inventjon. The .
P B TIOH SPbBA HCHAHR TR TS A G apobrminal
cavitgradiichorf systems! tn pitrdupecauatidrodystewiwinclude those utilizing
eulll(@‘ii/ %I{@d&ﬁt%? %&tﬁlﬁkﬁw&ﬂ&%yﬁoﬁ @%@f&@f'{@ﬂé@bﬁﬁﬁ@@%é&@ﬁf . lﬁﬂgl%ﬂﬁﬂﬁs or plants.
cells include those utilizing an ells, plant.25 cells, or fungal cells.
Prodigian HHACHTBG RRTR LR L o BROIGHE oS,
myeéibmmn daltyeheandte nsdd eyl (BHOptH eligs, Vieren, amides bolvin(@) and such (Vicki
GlasBMBRIRIRR ERIS I0EXATIYE A XANARVRLO0YES;: and(BLINSRELCRHS: £9h be used

example, sf9, sf21, Tn5, and such. Known plant cells include cells derived

inclugp 3KV iha tYBER RGP SSY B Cler SPAE L A PKIRAm fungal
cellainehiteyeashsicinasdSast haoatmeas{egs, G tareymside); andlkbdy is

. prod&d@@iiﬁ lﬂﬁgtﬂﬁi 3?%[9 Hlﬂ%a%@o@p%néaﬂ@&fén%@o%‘@&: Pmmﬁjle, the antibody

systems using prokaryotic cells'include those utilizing bacterial cells. . .
genehBIRRAEALAS Ral KIS SRRt I RSCESRER el SheuBifdlc b Asireencaring a protein,
suchle ghtafheddy, intidusingiareBnildddycgdaneahilkierestinta fhagseeaelsnyising the

1 f ' lturing.t e in.vitrg. <1, ing |
o 30RO U OIS LB IR T U e

into wismEGE0EtMBRE drsisd tdpdy b Eingddrare de ik adicnd from the

transgepielanenlhaudioas thEmanay becuised theomtan@gtionprdduced from progenies of
Furthermore, I.intr [tk ihogk [

e T A L O SEH S xs om

the UiFiRegenis gRaloHREPRARNIIR IV PRERITESY $ystoondindraneethisssoati ﬁéﬁ@‘% K. M. er

al., BiBiMaignelant9of rogsionigystems using animals include those that
utilize, MAMMAS AL 0 %_esﬁ%u%r'g’{al@uﬁé‘é;ﬂ?% 0,08 @i@é@%@f@g WRBried with the
such (Vicki Glaser,

. u
pigs, sheep, mice, bovines an

desiBicrathpdtoespa spichastssirad amybrartirerbiakweé et iabogs flyikof this silkworm
(MadBg| e sikworne (43sh 35Ngoplants, foraxamile wahaetadmays hedds et desired
B Y
introglsedentel bRoexamples dacdadbodyorgemsiapregars dassea fasiensed to infect
tobaSlRN\@.BY, Meering: ths.Lens 1 iemiddleiRoantHencadnair PETBIbT this tobacco
st SEhf g b BHISERY Genedeled iblon gene is mected

into Wiyoupedisniyg, arahthedinmbiyo iginrodudee production systems as described
above, DNAs encoding the antibody heavy chain (H chain) and light chain (L chain) may be
inserted into separate expression vectors and a host is then co-transformed with the vectors.
Alternatively, the DNAs may be inserted into a single expression vector for transforming a host
(see, International Patent Application Publication No. WO 54/11523).

The antibodies used in the present invention may be antibody fragments or modified
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.

Specificaily, the antibody fragments are produced by treating an antibody with an
enzyme, for example, papain or pepsin, or alternatively, genes encoding these fragments are

constructed, introduced into expression vectors, and expressed in an appropriate host cell (see,
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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 ofg15 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. et al., Bio/Technology (1994) 12, 699- 702)

| t
oS s i.?'eﬁwﬁ‘ﬁ%iﬁi%%@%"ﬁfﬁe%ﬁée AHOMHE A 5. Methods
in Enmm&wﬁb?ﬁ%é%&%ﬂﬁﬁoﬂm@mo‘in& Ebe(Maédd\/fsth@fi%un Kegymology

(19841 988)49%55 592-594)+ I\&prm@édwmemt@b@@@ys(wg% the, desivsd: Rousseaux, J.
or ot YIRS GRS IS Inscrien i 3 plapl expiession kegtor (5,07 BNONS3o1 o

e vec iR erla such as Agro ac’terlum
132- ]t&ﬁ}efauens ThIS bacterium is used to infect tobacco (e.g., Nicotiana

tabwmm%@@ﬁm&a%mmm@w&mﬂw i@ a\esaafi his anﬁﬁﬁw region of an

Immun

Eur. ] (1994) 24,131-13 Whe
et oS0 BB P IS PR oAty SYRRAE ke Vo lsker
preferhddyrifed pabode [iDINASIstdihPtiee (dnthQdyN@h\Aﬁ@ﬁaﬁql(lﬁJ‘éﬁaﬁfﬁ &nds,

5379@(?3()‘?}61'@%{&\@@%‘6;{% @th§ Hfb‘iﬁf!?gﬂﬁtfrk% %@E%@@v%?&%%&é@ﬂ@&%& any of the
ana a Nost.ISs n Co-trans e.vec S ernagv
antibGRCASTERS R85 Ao T G ap Ao Ve 4P RS CsIf g pample, an
arbitianssifgtechate peptidaaoRsirmeAp p RoatidhaublicaiibreMduss/O 94/11523).

30 hhesanil Qﬁg&% J@éﬂ?b@r%ﬁﬁ{é@‘ﬁ NSRRI ABLRAGY, the H chain or its
fragm r[% Odlfle herle s Iong as E}‘ an be sult
V regiaa i &Rt B RRR LT AT i R bodies as

templasds, EER' amliﬁfymgdlmr@éﬂcp@mﬁ\ﬂ(m@odﬁmmHdh&&\amufdlaeld%mdnce in the

tempia{é%ﬁl%ﬁ'é@ HOKE PN IRAD BRRIOREIR ‘E&k‘ﬁa n%ﬂﬂé Rt NG RNIRAR rther
fragments are, produced by treating an an with an 35 en yme, for

amplifying the %%EJ&E PMQW@P&?@%M%@ 3 SRAHGHTAECRTHRE DNA and primer

pan-sfﬂi&gmmmmendmnﬁmm&mud@mHeﬁmm&mehsmn vectors, and

eXpFﬁ?@i%ﬂﬂBr@no?lQQ Rprigte é&%ﬁ%‘élmﬁ 1hE bES 09[9111% 3n %&ﬁlte’ssjion vector
Immunol. 994 152, 2968-2976; Better, M. & Horwitz, A._H., Methods _in

compEgihthY Wi%bﬁi hos erslagpeditidribRsclRr s28 Perphtained asrdingto
convémiyaiolaglod1089) AdB1idR AlplhFhamot &hiddethads:idifenzyeooiegyional

meth g% il1 §3¢663; Rousseaux, J. et al., Methods in Enzymology
21, 663-666; Bird, R. E. et at, TIBTECH (1991 {9 5 132- 137#
PRSP BY

SCPYBRItTE 5bTEdBRPRRIRp SIS GerebiaH
obtaifégeamObapreasiipablyis Ifeiee. SCHvclhe tHncibaidy V sngiomanes these-athody
fragxﬁgﬁ’t'?n are linked via a linker, preferably via a peptide linker (Huston, J. S.
et at, Proc. Natl. Acad. Sci. USA (1988) 85, 5879-5883). The V regions of
the A armadifiesiantibosy. serhbeg h BAVEH o Emg lsptirs. sych as polyethylene

glycadifbories desedbedialdovaidrentidentitiedss’ fardinkpagsthahdseegiediSed antibodies.
Theslenr%log %eg)ar?% rg%le & be obtained by chemically modifying the obtained antibodies.
Such methods are already established in the art.

The antibodies produced and expressed 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
of the antibodies used for the present invention can be performed by affinity chromatography.
Columns to be used for the affinity chromatography include, for example, protein A column and
protein G column. Carriers used for the protein A column include, for example, HyperD,
POROS, SepharoseF.F. and such. In addition to the above, other methods used for the isolation
and/or purification of common proteins may be used, and are not limited in any way.

For example, the antibodies used for the present invention may be isolated and/or
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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 encpging 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 15 template
sequence using primers that define the termini of the portion, and then

. Jurther amplifying the amplified DNA portion with a peptide_linker .
R SRR S bR R
chromtasorraphsinfdiees L véhafil i Eipthepliog0 v dealirsiscimd shelbdirfghDrpathgeaphies
incluBEaRQRRINAE, BR-SXMHESSIUNREIR  LPMPISIG SheHRINArand B Rashy, gel filtration,

transformed with the vector can be obtaingd according to 20 conventional
and sl o 4E45H SRR BN AR RRPB IR e R TS A St tograpby
(HPLiethotl¢eositiyciveraosseSihatadiPAs abaydethtese antibody fragments can
E'e @%&ﬁﬁgﬁggﬂf‘ﬂf‘e Eﬁﬁ%@&ie@@%@ﬁm&?%&%@ rf@:ﬁﬁﬂ&dﬁ%@ﬂﬁ] 251%5 A'c‘lec%f absorbance
erein, ibody" encompass ese antibo ragments.. sa )
measi g o, S Bt AR AUt QBT LI G gopropriately
dilutipglyethylgnslyglybol (P &), FBSY-blse temise the-idmeibatentih g8 nm, and calculating
the cERGAMRASSES Ihess modified antingdies;Jdiesermediiiedmntbodiesfafurement
be obtained by chemically m_odlg/ln the bg:uned amﬁﬁ?"gle . aﬁzh )
can b R S ESIAAY os SRRABE I 100 Mo BRI AP i uted to
pg/nﬁmthﬁbmmmmmﬂ@H@d)fﬁmmﬁcﬂbé insi@é_~mﬂ(_}3hamﬂﬂem1) thel incubated
ovenggﬂt%t HQ@"’(Q %BHiEéJ{Hé%&%WOQ%? 'Bfo&@ﬁéf%@tlﬁrbf‘gzq%ﬁpmpﬂateiy diluted

_ purification of the antibodies used for the present invention can he .
antibaRHBH S PN R SEAB GRERR S I HES S DR ST B g ooy
and lchnamBiGgapRY gl aceaddedxampiadprdteint Ancohated findnprioteimGoom
temp‘éPJHﬂ%r." Carriers used for the protein A column include, for example,

HyperD, POROS, SepharoseF.F. and such. In addition to the above,

othé¥isetrshingsttlot aie LUt Es akaldrerhnmehatiicorbslsthigh-human IgG
(BIOmMOEIRE ) dy didddses andtanediat limitddiin anyorayeniyerexampléfitianother wash,

sub st?ﬁgi %gg]@gnuﬁea%cﬁ% gtlgl %@%ﬁ%ﬁ?\éaﬁgg%% %ﬁﬁ%ﬁiﬁ%ﬁ%@ ﬁ‘tﬂqéoﬁlégsured using

ur appropriately se ] chromatographies i
MICRORIAT By Dt riustorahyE B A IR EAIRLAIS B SARSBEOHA et dh amtibody
of ingfgksuch.. Chromatographies include, for example, ion-exchange
chr togr hyd i F iltrati w ,
A S AR SE LA AR i o v
to andhrérraeniraRg Bk de nok ensatvdly Sraipdesicaimsdiviip L Ehatdy- (e 11-6 variants
compésedihance piraioneithe Rotihodicsua s iretahayestsiolbgical activity, hence

determined by absorbance measurement, ELISA, or such. Specifically,
bloc}%hnege;gjsgc}r %%éEBBSI agrtrf]aiﬁsédl %%Ogbpropriately diluting the antibod

solutishlvithvPEas(s) are exediesd Brarbiiag et Xa st el substitution of
amin®H6ldaégl8ues in the amino acid sequence of I1.-6.  The origin of IL-6 used as the base of

the [L-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 molecular modeling programs (e.g.,
WHATIF; Vriend er al., J. Mol. Graphics (1990) 8, 52-56), and further assessing the influence of
the substituted amino acid residue(s) on the whole molecule. After determining the appropriate
amino acid residue to be substituted, commonly performed PCR methods are carried out using
the human IL-6 gene-encoding nucleotide sequence as a template to introduce mutations so that
amino acids are substituted, and thereby an IL-6 variant-encoding gene is obtained. If needed,

this pene is inserted into an appropriate expression vector, and the IL-6 variant can be obtained
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the concentration (1.35 OD | mg/ml). Alternatively, when using ELISA, the
measurement 10 can be performed as follows. Specifically, 100 | of goat
anti-human IgG (TAG) diluted to 1 g/mgwith 0.1 M bicarbonate buffer (pH
9.6) is added to a 96-well plate (Nunc) and incubated overnight at 4C to
immobilize the antibody. After blocking, 100 | of an appropriately diluted
antibody of the present invention or an appropriately diluted sample

by apg? I (%c i orile:xiaerfa bOd}é or one LRg exl esé%éppgd&cﬁg% %%%e fidition of

Incu our at room 15 temperature.” After
recommh@mﬂ@meéf 5,000x diluted alkaline phosphatase-labeled anti-human

|9%ﬁ€d@o&@éﬁﬁﬁ%’§bﬁl@@lﬁ% andaincubatietioscana Bealleaht@orn al., J. Biol. Chem.
(199391%%‘3%%0'}552 Jalter a %Mﬁ%ﬂr g%b?h;{rﬁ‘f $ohufion is %95%?1’%%48 and WO

&the &bSoibance at S méasured usin
96/1MMEROPLATE READER Model 3550 (Bio-Rad) to calculate the

co %ﬁﬁpﬁtﬂﬁ@éél&? g %ﬁ)@a%@a@fzﬂﬂﬁ%@é’f*bﬂ E%&%ﬂ%ﬁﬁ%élﬁﬁﬂel Bs‘&?m the present
resent i ventlon ubsis tha e tpe[fcélwté/e nd t&a L6 vl
invertion Bie U c o RGY TS thtpﬂ |o(ilo§|cal AcTvity 1 ’e?ﬁpg ¥
and ndanhdtsnobmnelwm bislegibrhdabvity6 ré@@mb@mm@mmmﬁmmnlg an
IL.-6 }Ecik%gl&LgéEaé %@‘tﬁy@fﬁﬂ% ﬂ@&%@d A & Ehe%@@%%' ﬁ@hﬁrﬁétﬁmmiﬁcaﬂy
va S are uce introducin rou

inib G i R BRSITAIG 8 QIR tHas TS O LA UBIReD B g of 1L is not
transifitieedrigid t@ﬁttf@rmibtﬁasﬂ&etbésml Uﬁ@ﬂdﬂ@tmﬂarﬁ@&%t limited;

howr?% arti ﬁ%ﬁfﬁ%@lltﬂﬂwmmﬂ&&@ﬁf?ﬁ&%@ Hﬂ% 'iﬁatagaﬂﬁﬁ% (‘jpeﬁra,@ all of the

. Suc re specifcally,.amino a 0N IS perrorme

mnﬂ?eméewaaﬁesﬂ% RO B At RE §@&E}é‘ﬂc?é1§s‘i§ ot is
involmed| ecthabimdubeinhl prograhib-(erece v A Sich\héetidestualially Mahprise 10 to 80,
pmfeﬁ@ybt%@@%l% perethignd {Hn&b%@ﬁé%%m%éeﬂuence of the

substituted aming acid residue(s) on the whole molecgule. After

detdfRiirRy eIt UrfiiecsRio RetakPeP Bles spdtie Rigduced according to
generatinkmomny pm&mdneﬁ)mmbtrgmdstwer@mﬁaizmdswdherm@mm HyaBhesis
meth&? r}%, % &9 dgi&%??ﬁéiﬁﬂ%eo?ﬁaé%&gﬁ&% ﬁﬁlﬁﬁg%g%?e%ﬁg%& is

that 35 @mino acids are substituted, and thereby an IL-
mvolvaﬁi.ahﬂv&#esam@ Yehesubthi ée@cw%emuseﬁ%agawm ?fs‘éfh%]& RiirgAmino acid
sequapproptiatepedifieelssigivvector, and the IL-6 variant can be obtained 18 by

appiving the O&k} g} Eﬁ%ﬁ%ﬁ%@gg& oF ﬁf@?&%ﬁ&&s@ﬁkﬁﬁgﬁ i@ 2 genetic

purification les. Specitic examples of the IL-6
engzrxvsﬁaat@%tk@%éér?%ﬁé&m@%ﬁ&%#% the desied ReREAs. I isryisgo an expression

vecto&&z@@t}ﬁﬁ\ﬂmpepﬁﬂe EMBOht (R84 Lpplan g- 36T MR D686 AR tantth for

exprill@8 ﬁj SBUALED PR RSRISE Gl G RAE peptdes of L

rec rs to resent ) )
produce an IL-6 pamal peptide or IL-6 receptor partial peptide by peptide synthesis

methods, the generally used peptide synthesis methods, for example, solid phase synthesis
methods or liquid phase synthesis methods may be used.

Specifically, the synthesis can be performed following the method described in
“Continuation of Development of Pharmaceuticals, Vol. 14, Peptide Synthesis (in Japanese} (ed.
Haruaki Yajima, 1991, Hirokawa Shoten)”.  As a solid phase synthesis method, for example,
the following method can be employed: the amino acid corresponding to the C terminus of the
peptide to be synthesized is bound to a support that is insoluble in organic solvents, then
elongating the peptide strand by alternately repeating (1) the reaction of condensing amino acids
whose a-amino groups and branch chain functional groups are protected with appropriate
protecting groups one at a time in a C to N-terminal direction; and (2) the reaction of removing

protecting groups from the a-amino groups of the resin-bound amino acid or peptide. The solid
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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 ajglL-6 receptor or IL-6, the IL-6
partial peptide or the IL-6 receptor partial peptide specifically 10 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. Th artl or | ece re s that
s ARG S F S P SR eI i EREeT5T RS 20 R bFRG cthod based on
the toelbfpracemigraaonimosadid sequence that is |nvoIved in the binding of

IL-6a30dl < O/ RERPIPTnRUEH RERHARS USHRUVIEABIISR LIRS0 akfon and reaction
preferably 20 to 50, more preferably 20 to 40 mlno %ud resgdues The

to clepug TS RET RS VEREE G U SUBBESY BT ftthes Ko BE oS dgecton of the
peptidecorihgn@egendrajrkpenfivmetecusiftuerarmibmegantticceaniine axed) for the
Boc &%%HE'EH URS PERERIGR %x%@%%é%héaethggm&mg%wg&b%e%gn o th&mple, the

IL-6 or IL-6 receptor amino acid sequence that]s in glved int b|nd|ng

abovgIenEionRd RIYGUES BEaT S HRING S BB M AR A BPNS WRdFIghecRacsence of
anisolf) sdduante péphdspaetivdrabonewindngteppringangl kr6upeatidicleaving the
pepuas%fé&%l&u s%epéé;f ﬂ?@éﬂe RHdRY R 968YL BRGINGLHIAY SO, be

A sequernce enc esired peptide is mserted into an

obtalé%regfbfrb%b% faieith ﬁ%q&éﬁﬁd’@ LR FBRM AR BRISHAGHAT fivaction and
the reiatementienediagtiide toraekfiressingsupioct cimcheapet fortifdrig TFA by a similar

m eth(r)%cg)snaggaﬁg&e EE)‘%ZIIES 25 To produce an IL-6 partial peptide or IL-6
ece g tla peptlde by eptide synthesis methods, the generally used

pepli ef@%%ﬁ%ﬁ?éﬂ@d@%é@é%ﬁ}ﬁ%@%fé@ﬁ%%w
Elutiof W@@beﬁe@wﬂmaa orethods sayitensssthgSpeaificallyidiierile solvent system,

. synthe S rmed f the
w08 e e el S U o e o e
obtais%ﬂh@@@amme@ﬁwe a0 prap aRAEEg AR dRicd ﬁliveﬂ(mﬁed peptide
ﬁactx%ﬁ@@@)&eﬁﬁf@&@@dﬂ@@ﬁ&%ﬂéﬁ@ﬁlm&@dﬁma@wﬁ&ﬁiﬁmhﬁmﬂﬁwlElgnno acid

com 1Onda%g be eml%og (%1 theugrgleno a1CId corrgs&ondlng to the C terminus
p 5tihe pep Jet8De & syn & BoUnd to 2 su port that is insoluble in

org§@ﬁ9§m\¢émepme@f T&cﬁng@zﬁw@ nRetidepaad Hranecaptentasrinbpgptides are
disczaeeeﬁilmmmaﬁ?mwmmnm(mwmmacagsovmsepafmn@g HO08-311098,

and GESRRRAE HAnchEhn ncoralarope are protected with appropriate

g groupsone at a time in"a -terminal direction; and (2) .
the Hacuoivesticsmisdiig Uy prestmgriaion iy ake heaomiecgieshipetigpdics which

are bﬂi&&%ieamua%ré&ﬁ&ecadcﬁra@%mmi B&%%&@E@%&l@@é@& substances, and
synthesis is broad fied |nt% th% Boc:éqjeth d an he F gl thogt d
€ 0 it aine

tox e e TS BN TSHIEE S 16 B CRE] DAL LR Ry e
antxbssimhesl\zledla@sébomdd%wnatemb@dreemran@mhb?h%ml&m@ﬁheThe

am;es&fé@e sitiand:Fom thespRRAL @8 sRY iasseUbTRERe siRAgR reaction

e agents of the present invention for suppressing damage to transplanted islets after
islet transplantation can be used to treat diabetes. Diabetes includes type 1 diabetes, type 2
diabetes, pancreatic diabetes, gestational diabetes and such. The above-described diabetes also,
includes secondary diabetes caused by pancreatitis or induced by the use of steroidal drugs, and
diabetes due to specific causes, such as diabetes caused by abnormalities in particular genes.

The agents of the present invention for suppressing damage to transplanted islefs can be
used in islet transplantation.  Islet transplantation includes islet transplantation from brain-dead
donors, from donors under cardiac arrest, and from living donors.

[slet transplantation according to the present invention may be both isografts and

allografts. Isografts are transplantations between animals of a homogenous system, which in
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5 peptide strand, in general, hydrogen fluoride or trifluoromethane sulfonic

acid is used for the Boc method, and TFA for the Fmoc method. According

to the Boc method, for example, the abgve-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
humaAs dh(sa gr%,ﬁy &%ﬁ?o?eb%]%(?ﬁalﬁ%ﬂtigaﬁl Egﬁn%theﬁﬂgdggﬁg Hi'@ 't:fa}l%pl tations between
~_method, for example, the deprotection reaction and” the reaction to cleave ]
individagbe piidee SemsFPeEsRsHESHspER ¢ be Fasomhathichrmahansiimfgusplantation
betwieatbad msteesaiibreaboiieidias obtainestardideentdascdn e present invention,
the aSG D raOtF ﬁfi‘g %R{b%%nﬂ%dlﬁ}ﬁggﬁl 1he tlfial?lls‘&ic‘{%ﬁt#?ﬁ%é’i{%%ﬁ%@%@e%%iu&ted by

and optimum conditions using & water-acetonitrile solverit system, 1

convgyHienakraethedslly Sexfferlpidiein Puadkiedtiorr it srablietsdependent human
myel@ﬁl[léetﬁ@pdﬁl‘i’é@ gIeHihe pRAkPMIMIS, lef?ﬂﬂeldeﬁh@m??tﬁﬁpaﬂhiﬁ @épﬁlﬁ@K_erB, or

ecC anag ireeze- us rl eptige fractio e igentifie
LR A N AT YL s Co R SV 3 Lad - dent cls
is magspdiitibe areatysie oAminb-AdithBstienddtamalsady.dlsheprepisagfipressing U266
cells BXaBuNesQf hd6PrriidiReptidesnanth -G recaptor particdRPRlides aliardQs the same

. disclgsed;# JP- kai) HO2-1886Q0, JP-A (Kokai) H07-324097, JP-A
time O FPTTR P hat el FRe B MIESNIBA NS Gguantified.  Tn
addithe1 0008, [THeinhiliodigsusadnisette prestnd goentibi Ay aeyrain the IL-6
inlﬁb%?mmgd@mi@%@ea§s\eg's§me@;ﬁed@@arb@d%@wusmvh@@is&li@;% oBUEhIASS inhibitor to
. . ..polye hglene ,%ly'[lfm éPl%é% radlo.actr%e subitarkﬁgs and toxins. Such
mhlbabﬁ}aég e tiBsaES BAABPRHEA AR By RO FRBRtying the
obtaised@sndntivadietheNistvopis fordmindifyindpaniiiodiet-Hrebakreerdyr antibody was
founB3PRlied iihg.arth thspianilaadies aeEINGIArGSRENIAMION This finding suggests
encampass these conju t%(rjﬁantlbodles The agents flthe prese[Pt .
that {8 R TGRS AS G LR S AR RN ELF SIS e quja or suppressing
damapereptansationeddsidie afsedsiottreat piabetes). Diabetes includes type 1
diabgiER YRE e é&ﬁﬁﬁi@égaﬁ%ﬁfﬁﬁ%géﬁ%e&’%& eRiatianal diabR!RR abressing

such. The above-described diabetes also 30 incILides secon isrry diabetes

damagg oiagspbatieddsiftsast ety tee margnetl AsfdrtiRgLy Bieans-
diabBte aighmstof spepifisenaisasiisucfoasudiabetes daused fwytransplanted islets can be

admﬁ%&%@ %Btiﬁﬁfﬂl&%ﬁ{%@! SRy g Sc%%ﬁg&gdtgfsﬁfﬂﬁ%ﬂ iy %gé%} {Q% oral or

suppressing damage to transplanted islets can be used inislet, . _
parchfgid SRR et FARSHRPRE RSALRIGHS IetHRRBisiAtion fion:
intrabradbutieddieddoarntfaperidoral snjvdencandiacacest iaedfsonsdpogitory, enema,

| . di . ;
oral %%%85%&%?6 , &t {é%ri%&l%%aé@ge?e%?%{ 'nﬂﬂ%&?o l{'f'a%f? Q,Bfﬂl*ﬁ%}%&{bm&%d can be

isografts and" allografts. Isografts are transplantations between

selecipl Aams A IMbYBHETS SPefrd WHRARS0  Himeliecid s drsp Retadpipistration is
seledeivieen datentical dA0NEL HIlDgaliylarsdtinspizghtatiovischefiiedy) the dose may be _‘
seiec{%%%l‘gll{ialﬁeoxf % 8?@%0%?%8'%%}9%&{6 &%@S‘QB%WIQI]H%S %névﬂ)% ' 50 mg/patient.

umans Is transplantation ‘
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 present 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,
subcutaneous injection or such, once to several times a month, for example, twice a week, once a
week, once every two weeks, or once every four weeks. The administration schedule may be
adjusted by, for example, extending the administration interval of twice a week or once a week to
once every two weeks, once every three weeks, or once every four weeks, while monitoring the

condition after transplantation and changes in the blood test values.
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between completely unrelated individuals or between diovular twins. In the
present invention, the activity of IL-6 inhibitors in inhibiting the
transduction of IL-6 signal can be evalgated by 5 conventional methods.
Specifically, IL-6 is added to cultures of IL-6-dependent human myeloma
cell lines (S6B45 and KPMM2), human Lennert T lymphoma cell line KT3,
or IL-6-dependent cell line MH60.BSF2; and the 3H-thymidine uptake by

eﬂﬂhﬁ de endent cells ﬁ_lmeas red in the rese ceaof n IIL 6|r11 p(tf) Tets ma
Alt 8“’88&%?0 e)?ﬁ%nsgmg U6~ 8 Gre &Eﬁtur an Apgrec e may
contairzEhmr@ducaésaw@tamaacmmostmieaaduwwth@s:mﬁéa}aﬂm@s The

“phaﬁﬁﬁ@@u%@zﬁ@%c@éﬁam@ 'alie%ﬁ@rjs‘i"i‘pﬁlx%tf d&ha@eﬁ@é&?ﬁdﬂoﬂ%ﬁo@-ﬁ@ -administered with an
D essm cells is quantifie ition to.the
cbov g B SRS D ST O b, A BT L8 R AR TR e of
suppiaciingethinagteta ssaydystehstisscribdmbtvelyTthe aotidty wishbelm@erials that do
not hiAYROEAR AT, e@s?@é‘&é?nﬁ%@%%&%ﬁs@éﬁ%%t@%%%f@éhﬂ&saﬁfaﬁ%ﬂve or
X

groups. As.shown below in the, Examples, adminjstration of an.anti-IL-6
S3p

syn%eaﬁt%#a SR RSV A% A Hi%%%“d%i Hé‘r‘i‘é Rited
islefualkphistes¢eatisplyndatiomailhis fitedizlg m@g@s@r thables stemibsitawger,

phy sﬁﬂ'&@@zﬁ antillBiracapiorantinadies #r& LSl AS RARNR AL SHRPFRSEIRE: agents

amage to transEIanted islets after islet transplantation. Subjécts to be
(ED Ly riere A0 Aitde Sgents of the present invention for suppressing
danhage: tor¢cansplaeedrstzisrgeamarimizl sofifemealeimrgnteopi ¢ feiabl gxamples

of sub AR %%rﬂg&afa&ptécﬂ{ e RreReN: 'ex%{%eﬁé&%waél@%mgmmm

to transplanted Islets"can be administered as harmaceutlcas and may

and sEbHapTRRSRR R Epte BN ST aAIG GHEBYAYOH a5 gl¥rEEipmonocaprylate, glycerin
mon@dmi@ﬂsﬁfathdrglﬁmrmmmBtﬁmﬂtaypn]@’lgmﬁntfaﬁ}smﬁ esasipucifusidacaglyceryl

moné@%%lésﬁg@ iocﬂs gt@e{ﬁ%r&%% %ﬂ%ﬁﬂgﬁﬂéﬁﬁgﬁb@@g}%kne sorbitan

osftor oral entéric tabl e like can be s
fatwa 6%&@“&8@%@% Yaﬁaﬁﬂaﬁ&%@é@%é@@@@%&t@dﬂa@ﬁéﬁaﬁh&%}? fiqabitan
mondgilbige! sclgexasth gympiorntal hedieeiive dpss partdminisiseiiomisionopalmitate,

seI from ran Q. n
o RS L U010 A DO DB
sorbrbfé%'raﬁ@ epeies s an gelopyRabensprRibiaasHate rRAIRAERX Rt yIene sorbit
teﬁa@@ﬂungﬁfﬁaﬁgbmﬁ&mcgd areeds fﬁgQWSLdf@E@i@iﬁﬂﬁs\fph%ﬂYbﬁﬂﬂﬂeglyceryl

rece r anti IS U e t
o SR BRI a 038 TN e
poiy%@ﬁwl@m@ﬂ#mﬂh%w%@é%&mwmq ?@I m@myb@wethylene .
poiy&@%@ﬁ%&iﬂ%{%ﬂﬂéﬁmfdﬁﬁiﬁ@%ﬂmaﬁd@{ﬁ%&?}ﬁdﬁ?@&@mﬁbo} "
ro S T8 SRR IR A e e

etherevelyd@wmé@@ﬂkmbpéammaaﬁéncbmemln@mwwnamé@wﬂféﬂwr

oly@%ﬂﬁh@a@ﬁfeﬁa&ﬂa@ theadministiriepdnievatpfibvceavediand Qﬂ%ﬁyet}ly}ene
k to 35 ce ever &{1

8 S ISR LR YT SIS B R
der1\®mngewgclnaﬁqujf@§mqé§tw| gexhipheeswax; polyoxyethylene lanolin derivatives 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
example, alkylsulfates having an alkyl group with 10 to 18 carbon atoms, such as sodium
cetylsulfate, sodium laurylsulfate, and sodium oleylsulfate; polyoxyethylene alkyl ether sulfates
inn which the alkyl group has 10 to 18 carbon atoms and the average molar number of added
ethylene oxide is 2 to 4, such as sodium polyoxyethylene lauryl sulfate; alkyl sulfosuccinate ester

salts having an alky! group with 8 to 18 carbon atoms, such as sodium lauryl sulfosuccinate
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In the present invention, the agents for suppressing damage to
transplanted islets may contain pharmaceutically acceptable carriers, such
as preservatives and stabilizers. The *pharmaceutically acceptable
carriers" refer to materials that can be co-administered with an
above-described agent; and may or may not itself produce the
above-described effect of 5 suppressing damage to transplanted islets.
Alter%gtlve the c rriers m @atenals tha%t do ave the eff oh Hivids
estet; %&f&?ﬁa&é (e h (21 %df’a ST OSI% Uée ansg%l&%o OSP 0P
such gysphiigtostabilizinseéiose Wmmmtmlm Yottty afnd'él@ve 12 to 18
carbdRhiBitar. Such pharmaceutically acceptable materials include, for

example, sterile wate siolo |c saI b|||zer ci

e, NEIGEE HREG L ASTag AEIRan b afd to the
agentard thie QemﬂtmhermﬂsenDﬁW@ﬂhtﬁttht&g:ecﬁ@ub@umdtmﬂn@mparatmns of the
presedEIRIGRNLS ARHAUYERISXRMPIES %Mﬁ @%Q&@%Q@%ﬁ@ﬁﬁ@ﬁ@ysomﬂes 20, 40,

esters such as sorbitan monocaprylat rbitap manolaurate,
60, <58 e ORI Lk S iy R o i e ene
polysrgmopaimytattcghycenih anpnlnayristdRiwandig e Tranionobiearatdso preferred.

polyglycarin.ialy aaid £3lers d%ﬁ%ttﬁésqﬁs@g&fﬁgwm%%e%t@aagem used. When
decaﬁiﬁceryl distearate, and decaglyceryl monollnoleateﬁ}ﬁéﬁrgeth?’glene

polyseabgiat? f&tﬁpa%fbs%%tét%asﬂ%%sspﬁl%%&?étﬁ?l@??é%ﬁ 8150 pe/ml.
prefepidijyoity dthyhane sHILItEN oM O moglehteipe yefyetilyléntsozbgant 0.005 to 2 mg/ml.
Sorgﬁ’ ?i; ‘se%gtféﬂlﬁ&gi&fhtﬂﬁﬁ%sﬁﬁrc%@& MANARAN LA, BRYPUENYIENS, malic

olyox ethifene sorbitan tritearate:

acid 6%%% i R4 E SRBFSSUER RROBRIR ARG IR st BRpric acid,
deoxteﬁaﬁwataﬂh@m@mmwmmﬂmuﬂmﬁetmﬂamdmlwwgﬁnymms and
carbo%}/?yet 8 f)%ﬁ%éxa‘i‘ﬁsﬁiﬁ@ AR BAQVEINMERR Al G monostearate;

ene glycol fatty’acid esters su¢h as polyethylene glycol

d.sté&ra@prswawaﬁw SrdaiRe S ditrlipaIhsRaR Bhadiagua buffers
knovmhﬁth@@&@@ﬁﬂaﬂﬁ@ep@bt@fmrom&h@fﬁfkybﬁ&hmmﬁs &S general in the range of

th |
Loy te raty SRe a1 baVOREIS e bolaprass o1 000

mM.cetyl 25 ether; polyoxyethylene alkyl phenyl ethers such as
D0|Yﬂie/@§6ﬂt§ Bethepytehanyt-ethier mlms@eﬂmem bakdapeceastoloikseight

poiy%ep%deﬁz yorvetylens casty %i‘ggor 0 Oyt u%ﬂé\o%%%eégrﬁ%%t%mds sugars

nerne hygrogena polyox ene
and c@ebnlatﬂréssa@@as polyeseph @ﬁ&ﬂéﬁ@é@f@ﬂ%‘@éﬁ?ﬁ%@%d%ﬁ%@éﬁe and such.

Ianqltaaﬁrlaﬁtweso'iﬂ@mat%de@mwatmd%@dkam@hexaﬁgl@%gwethyteﬂe histidine,
fat Eﬂamd agudes and s év h an HLB of. gg

o RN i S R D S Sl s, e

phospleatsr geltesnamel yypesplestanipies afidslch iNClgd ércopnainaripils, are used, the pH is
adjuRéMs Wigie ﬁlﬁi’%@u@%ﬁHﬁdtﬁg%)%zwﬂﬂa?e@ﬁﬁﬁ%ﬁ%ﬁ@ﬂﬁ%ﬁa@%ﬁuﬁrmg
b sodiu Isulfate, sodium | Isulfate ian E[n olexﬁu ﬁt ric acid,
su S%Sﬁ?&%g aﬂ%ﬂ%?ﬁ%r%% tes in W]T'i]a]h rglfr("ikup %l? 98
sulfuckrbaid, st 2 thd Sverigeihoind selia pbftt@@%dcf@dlss C@ﬂﬁyl@ﬂ@@@ﬂ@hosphat@ is
partilRBr9 BefiENADSQHET RRIYORRENIRNS drupil subataoaliets.  Phosphate is

ullfosu%cmate ester
particularly advantageous when preparations do not substantially contain organic acids, such as

malic acid, tartaric acid, citric acid, succinic acid, and fumaric acid, or do not contain
corresponding anions (malate ion, tartrate ion, citrate ion, succinate ion, fumarate ion, and such).
Preferred amino acids are arginine, lysine, histidine, and ornithine. Furthermore, it is possible
to use acidic amino acids, for example, glutamic acid and aspartic acid, and salts thereof
(preferably sodium salts); neutral amino acids, for example, isoleucine, leucine, glycine, serine,

threonine, valine, methionine, cysteine, and alanine; and aromatic amino acids, for example,
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salts having an alkyl group with 8 to 18 carbon atoms, such as sodium
lauryl sulfosuccinate 22 ester; natural detergents, for example, lecithin;
glycerophospholipids; sphingo-phosphalipids such as sphingomyelin; and
sucrose fatty acid esters in which the fatty acids have 12 to 18 carbon
atoms. One, two or more of the detergents described above can be
combined and added to the 5 agents of the present invention. Detergents
t are preferabl use in the reparati ns the sent |Hvent|on
pheny flige tgﬂ%’% rWen% so’rl:e)d% ?a %7“51% ésté?(s:e gf CW s olysorbates

20 Hi@eigGugath 804 p@@@@mg emhmm@a&ecﬁam@mam%%%md&s include,

for exta tﬁ%ﬁ%ﬁﬁﬂ%@&ly@mﬂ!@@y lenesgly ﬁ%gémwlmr (Rdwsanigehalose,
and such), are also preferred. The amount of detergent added

and “\’}(gﬁé?% depending on the type of detergent used. When 10 polysorbate 20
or 8bisinseathecamdsmdsiis.denexahinlenenranijelos @061, wnd GEoRHGImI,

pr%@?%é%é@ﬁﬁ%ﬁe%@s@mﬁ%ﬁgdﬁ%@ bR kS &%@@Md RARLIEADGS: injection,
of 0.005 to 2 mg/ éoe preszgt 8HvenjJl uff rsinc desé é)hos SO% on
the agaRts @B R PEEEH e REYSIARAL R R candion R
contafdity, glatassionoiizo sphiiteygligousicedidsdapsacaold Dmmﬁb@@mwt and
sodmﬁeﬁﬁwmyid Higthanolaning: fueads seideand %H%@J@&E"&x%?%r
15 carbonic acid buffer, Tris buffer %E{Idln buftvr arh dazole buffer. o, PEG,
solub{liZ 1A HEHAEBAS ABIS FoTAaRL AR SRR lfpe elyco
and sach)eotsdaifais denoganin(tyiettaé B@Lﬂdd@!ﬁiﬁféﬁbns The buffer .
Conﬁﬁ@%‘%%’pﬂﬁi G abi e ranggeed mrAQmMiuBIBiRralIASters,

range of 5 to 100 mM, more preférably in the.range of 10,to 20 mM. 20
W&@‘@ﬁt@éﬁtﬁéo&?@% IRUBHIS R BRA Y ASH LR STtTRE -
lowHuaelec tiarswéighbmalyipeptidesnpratedns isokhlaSeermamplbuminpounds

compgﬁ @uﬁﬂogysa%ggﬁjogﬂtﬁrhsa}mﬁgtmeﬁ%gWsdc@ﬂ%%ﬁ@@}@fg@%octzc acid,

suchras p es and monosactharides, sugar alcoho$
thiodighyesh, thinrderacius inkHiesbustohiias RiRL ftatog}(%ﬁ%teaca Gidglis € Béreot
sodiubySihieshistiel] netAnide;nithi e calkdrdorgeidictsatisgof thesedmingasids

(prf/{grg%rh%ﬁdr%% %ﬁ\% %Ze%?ﬁ%ﬂﬂéﬁ%&&ﬁﬁe nf?)?@! |_Pie erythorbic acid,

OSp ate é.man aCI e amino acids are used

dlbutammt@hlmfémmamw&atﬁn@ %ﬁ@ﬁr@téwme%ﬁ L-ascorbic acid
and sABSERIRDIE Dlafsf@tﬁt@g: selagsndesc o-examitecidoganie aodsnirhydrogen sulfite,

sodidffs Hieklar hydr OtChlﬁ”tC ?R#éh?ﬁ:%%ﬁ{é c?@l’l%iaﬁl;ﬂ#% sn%gt(txc cetl s%aiftm

orntlc acid |s case se of p osp ate Is

ethylgmr@marpwt@émm %@aaéesncg%sﬂmt)@@tam@f Prsheaphate.

Phasp@iaiRds, 3eknasitylasly aﬂmmme& Mihﬁt&xﬂtﬁp&t&!ﬂﬁﬁd@cﬁpﬁuies of
substant aII ontain o anl Cld lj r r
hydroxal Hle?h cm%licl:ﬁ adid gelacﬁu%a Tc Scid % cr)in éjlc%)%r%t HqJ(s:t'g%r &ﬁ% ng %& h% colloidal
drug deliviesy(pvatemes |6mwméftﬁﬁﬂ%tﬁlﬁfeqwhe§%d¥ﬁ§fé%ﬁﬂ%é@t@ Rﬂﬁﬁdes

nmo@ags%wmfta&r)@&amaﬁﬁ@&ﬁswﬁa@&wamecmea@abewmlm Oslo Ed., 1980,
and tl?g]lﬁc 51e lEurtt he%rnrr(])%emgthso ?or preparing agents as sustained-release agents are also
known, and are applicable to the present invention (Langer ef al., J. Biomed. Mater. Res. 1981,
15: 167-277; Langer, Chem. Tech. 1982, 12: 98-105; U.S. Patent No. 3,773,919; European
Patent Application No. (EP) 58,481; Sidman ef al., Biopolymers 1983, 22: 547-556; and EP
133,988).

Pharmaceutically acceptable carriers used are appropriately selected from those
described above or combined depending on the type of dosage form, but are not limited thereto.

The present invention relates to methods for suppressing damage to transplanted islets,
which comprise the step of administering an IL-6 inhibitor 1o subjects of islet transplantation.

Further, the present invention relates to methods for improving the survival of transplanted islets
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to use acidic amino acids, for example, glutamic acid and aspartic acid,
and salts thereof 35 (preferably sodium salts); neutral amino acids, for
example, isoleucine, leucine, glycine, sgrine, threonine, valine,
methi.onine, cysteine, and alanine; and aromatic amino acids, for
example, 23 phenylalanine, tyrosine, tryptophan, and its derivative,
N-acetyl tryptophan. Herein, sugars and carbohydrates such as

. polysaccharides and mgnosaccharjdes.include, far ex e, dextran .
e e DS, ToTbeb RO A ISE SO ehagt e
transpladgtatffinose. 5 Herein, sugar alcohols include, for example, mannitol,

SO rﬂi&%iéﬁqgein%ﬁ@ét’wgﬁ%t%w&%fﬁbgy%ﬁﬁﬁ§ Gl Uﬂt‘Qﬁé‘&gﬂ% or dan excised or

. prepare aqueous solutions for.injection, . the agents.may be mixed .
et LR LR HES NS Bla5 PRI iRy T SRR g™ o
supprghsbuséaoragthter taandfibnytcabjskts. (sUdte asgBusonbitot| BDlmaaimasdfor example, human,
e el
ination wi iate, 10 solubilizi uck i

(o OO BROEHORS B RA G BT YO ety GRSy include
organisan-benfardetengeits tptly soetato@lcant 0@ 59)bEnhel gglmlﬂs,ma@/ mt?senterium.
In thd %@flfﬂﬁ&fﬂﬁﬁg SRS He ilePis R WRHIZEES: R BHRIEIR SRS e

.agents, sulfur-containing reducing agents, antioxidants, and such. Herein,
specififallyithe-tseaiand ¥eitlsing agents include, for example, compounds 15

corbatising' sdifhyidnygioUpshsiesioas Mdpetyitystideinistrations.  Oral
o e ] . o |
s O o i sgents incde

for cxpmpRIGHSTANYR:BITERe e e aHE I LRt STRATIRG 121 FUSBFRSIH™
atomseiMetd aderiniheantoxidades, ifothe prede nidmventiatidnoiiogsdoons.  Such

injec&gﬂﬁﬁ%ﬁl&ryﬁ%&%ﬁ%@fjsugj:t&?ﬂmg r?g%/c{ﬁlﬂ? _gra%ﬂyém’aqrﬂ%%/cﬂeiﬁ%!t?d

~~ " a-tocopherdl, tocopherdl acetate, [-ascorbic acid 20 and salts thereof, |
intrapergEsAiEIsERPPal mMiterB Vhilss dor tidestiP S tBararh b npErtsgb ivention can be
achiesulfits, ipsiutinpultitesteanpd gadaltgprepybgadate band.ehelatieg agvits bodies

. such as disodi hylenggliamj tr T [ :
s R R S Mhenton oy o

admipisterreapsulbiél HopiebuAps aldscamsicaditnesagtple, the agents can be

admifikeiRymatiyiceledoss deiatisupetymeathylneibias vicagidt dpaucilbrery of
paRisRared 25 salleldal ge dug dellyay systems (iposome, albumin
MICTosp &re , microemulsion, nano-particles, nano-capsules, and

suchigserrrespinearns P pTEsEItdaY Stiendaar gtk abniBitcodie supjects prior to
organl 986pRAEHAA, |HeheRHSIHIQER FARLADESAS DIGRETRY RABMEArBFlantation.
Furiiiy SIANSA-Rlease agents arg, a?@?n'k”s Wil A0d A agé’éic e to the

Srésenst RR/SHTOn %Eanger Bt aﬁ., . |omeél. Mater: ReE T 1, 15:

167 EmAtEsGe vV herdrTasisrabRan oxOsed 05 delisepd st pian organism, the
suppshinh ¥knts WFQRE B3O Halent APRIIGABO NN tER) S8 #HEAs SigmRmTart.

al. I%It eOI rerggrgfc'iz]ixgrggﬁoznz, :"(5:3'117@%%9éﬁ?sdpgrl%or]ﬁ?gdgagggi‘ding to the condition of the
organism. Examples include spraying the suppressing agents of the present invention over the
organism parts, and adding the suppressing agents of the present invention to crushed organism
parts, but are not limited thereto. When the organism part is cultured cells, the
above-mentioned “contact” can be achieved by adding the suppressing agents of the present
invention to culture medium of these cells, or by introducing DNAs comprising oligonucleotides
of the present invention into cells that constitute the organism part.

When conducting the methods of the present invention, the suppressing agents of the

present invention may be administered as parts of pharmaceutical compositions in combination

with at least one known chemotherapeutant. Alternatively, the suppressing agents of the
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Pharmaceutically acceptable carriers used are appropriately selected from
those described above or combined depending on. the type of dosage
form, but are not limited thereto. The pesent invention relates to methods
for suppressing damage to transplanted islets, 35 which comprise the step
of administering an IL-6 inhibitor to subjects of islet transplantation.
Further, the present invention relates to methods for improving the

kvival. of tr I ' I lect: whi A step

prese |
ImMyRE RIS U b BN PSRRI BRI R IS KB O BB PRRG SRR SRR ARSHRE Sippressing
agenBHERYISREsEL TRliveadrpaytelihaiorganisrisiialbesbdnlinigsierdd. with an

agept of the present inventign for ressi .

R L e
transplaitatiospeléss shaiseiwilwenherndiansp arécdot DRMIC DR iRREEcdrigetargets at the
same BRRYPaES Qkkhe ampaniams!vareenekbparticiadydoadead ibletspreierabtior to
- iriCll{dce organs to be transplanted with the islets, greater omentum,
ansglfﬁr%ﬁ%ﬁi‘capsule, and mesenterium. In the present invention, organs to

be treeneipidthecehvaih thepiyrasionctidentisgs taiansirated sjsdeifanys thet damage to
transH¥ERQIQOd Y ossaiprddesgimd acpinistiatiopronaludeahorairand-pagprigsioh of damage

ad%ﬁ:aié%j[s aiong. Pral administration inclu%es,t&oglexamﬁleef ad(r)rgligégtaraéi{)%] anvin
to tragg %%bs‘ TS SR O ATERPRETHE: foreXampIe. Granule. powder, panying

~ transtadmiétiienpsule, solution, emulsion, and suspension. Parenteral

ad ”Sﬁb’%#@s‘éﬁilh i@f’ﬂ?ﬁ?zﬁge‘c% ﬁ.éﬁmﬁe?qﬂmi%m%@@t@mﬁaiegzsn@gﬁhng%md

INjections. Jnciude, . 1or examplie, supcutaneous njeclio INframuscular
sugaf G A B LT b R G R BB HIes.  Blood sugar
levelmath b snetthedrésentinpéntiyrrolectag dbtendvisehbihmatbifab igugenssdetermining
b1oo&9@w§@awgﬁ%%@m@' ﬁﬁﬂ&%@ﬂﬁ&h‘%ﬁé@ﬁ%ﬂtﬁm@gm&%&%smg .

ge erapy .tecnniques ernatively. e agents o e present invention

e SO SN SE T Tl Breag R AR, RpESRap famage to
transtentagintstcambes 2Gatninistenzehiyiobiddjsuiomaetingsaggdnyrasplefited islets
is reé@%ﬁt% _%uBfnt@sr&%tedﬂ%}ﬁaQﬁEYﬁr%ﬁgn BlNARR Wl@ﬂﬁ{ﬁ{@%&fﬁlg result of such

present invention. The suppresiln agents of the presen#lra/ention maé/ 4 islets”
admigistEaifmidis st tte Yt tBrdHG A8 thhsPIRRtET ARt 4R & BeBtanted islets
after sgamrdrapsplantationtsbt after arigan apspissethtipdefeuriengtkdiether or not normal

blooFYPRIPRIIAY ag%@g%@axaﬁg%&giﬁggmt%SE Q' JEReRSNpRAts.  For example,

Alternatively, when administ to an excised or delivered part of an

when, 200 rl5t, BICH B SRl ISGHREGY HRe 5ot MG &SI iR the control group
descﬁrb@ﬂtacﬂleﬂ‘ﬁxdﬂmmehmmniﬁm m¢rgtydammemts§ m&ﬁntiﬁmd‘mdt@t%n@ﬁﬁﬁity can be
regaEH RIS agrarding 1@ he £endition of e o PIORNSE, LAaMAIRS IS oup is

spraying the suppressing agents_of the present invention over the
transgigatsia ‘&5‘5@?&%%%%EBB%Y&&%M&%@&E&%@%?@Q@H@ the Examples
hereifvesRiion doodished ergdnisatestored to all recipients, and thus the viability is regarded

as 100%.

All prior-art documents cited herein are incorporated herein by reference.

[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] Investigation into the suppression of damage to transplanted islets after
transplantation of isogenic islets, where the effect is due to administration of anti-IL-6 receptor

antihodies
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30 parts, but are not limited thereto. When the organism part is cultured
cells, the above-mentioned "contact" can be achieved by adding the
suppressing agents of the present invegtion to culture medium of these
cells, or by introducing DNAs comprising oligonucleotides of the present
invention into cells that constitute the organism part. When conducting the
methods of the present invention, the suppressing agents of the 35

prespnt lnvention. may, be gn%/@%te% %%&%@En‘gﬁﬁaiﬁﬁ%%?%ﬁﬁﬁ%m ptazotocin
compositions irf combination” with at least one knowr chemotherapeutant.

(180 maskgatvaniale sBphasiing jemesTasnis ap passhthal alaivpngaseoys

pancRaministeredsinukaneously sthdatilseshOmne dM@eprozotocin eliminates the majority

of B k@gguggfﬂplgr}%%suggg. In é)rp%i%gé%ost_jlment, the knoyvn chemotherape_utants
and the suppressing t?;%ents of the present invention may be administered

virtdiiesirislea rapsigntTHE Bifspradaingaderieraherait stder (Rierdton Three to
five déaﬁymxammmm ? tQ&H%ﬁsﬁ%ﬁiﬁE _i&l@%&@@g&ﬁm cﬁﬁsﬁsﬂ&@siﬁﬂ%tﬁﬁﬁlaﬂted to
oeen anted, or ma e ministered. tp targets.at.the, same.time. .
the ligER oy Qbkyg ice W hpond Vi, ® T s EuEc Sttt SO GREF (R using
the coidgeplesstaters Methnds.the phrase "suppression of damage to .
trarmm%g éﬁ?&%%@&;@é&ﬁ*&% dam Taﬁwaiw}'@aﬁed islafs J:%sfedof 400 donor islets
suppressed an aDIITy IS | rovead. e ras Su ression or da e
from g N RO e T e L b aR e T e
reciptesipotsbtha dedmiganyirdd bedresptdrifitioR). Suppression of damage to
lt_ré}rﬁpd@b %t_ﬁséah%ﬁﬁfé, %%@%%ﬁ%ﬁ%&?o?ﬁ%ﬁé%&%@;pﬁﬁﬁééﬁg%[fJGH%Bl:TgBi‘ levels viere
vin odies, accoraing, 10 tne metnods aescribed | € £Xampiles. 00
deterg el TREE B e B S AP B B B e o e
orbitihsives, tandpdatértioming2 08 slotsdmuy antevelsedidgBeckimmormal blood
sugafINEaSEARAzerAlier plasmaskimming, Whenasinigiragon of the

agents of the present invention for suppressing damage tq transplanted

. D

islett ReftiS8Y HERistalet-A48rER9E HH By PréveragHinapgifgneally
admi_tr'arﬁpdhtrh_n@d ﬁﬁt_&ﬁsaf&regambédmﬁ&mpﬁE@ﬁsb&tﬂ@mdli@lyg%}emdheal blood sugar
levelSIRIBYRYAL IS IRRTQUEH A% A A SHILL BUER: AP PRIt oRL S /1SR 58IBse of

. 1o conclude that the agents "suppress damage to transplanted islets" 20 i
anti-Lrel SRR A A6 2PORRSIRAT ARCan e el qUspdetEtmiffigrestored in
threewjnattees of rotriaimaFipléod suanteiely.ardss Aeved; follanidf-6 receptor antibody

was Am%ﬁ’éeé%atl%éon%maﬁ%l@&imgatﬁe\%% &xample,-whe %&Qﬁﬂ?&ﬁ% r R s (Fig.

can be isolated from a single doRor, are transplanted to the control group
described in the Examples herein, the hyperglycemic state is maintained
anditheisbaabiéyuitashoey tegandedl as eptowenvesdivhenitbedsémeage to
. t Qf.isl I ' t ]
e e L S P e,
Spect{arli, HOMAP BRSO dEAr levors R FestbRadies SR BEBIEHS: BFRIthUS suppressing
damdbetviabtiyl i reDalced i@ i108%ic islet transplantation (isografts).

[Example 2] Investigation into the suppression of inflammatory cytokine production, where the
effect is due to administration of anti-11-6 receptor antibodies

Flow cytometry assay methods were used to investigate whether administration of the
anti-1L-6 receptor antibodies of the present invention suppressed the post-transplantation
production of inflammatory cytokines by infiltrating cells.

200 isogenic islets were transplanted to the livers of streptozotocin-diabetic mice, and
after six hours the animals were sacrificed, their livers were excised, and hepatic mononuclear
cells were isolated and analyzed by flow cytometry (Fig. 7).

[FN-y and TNF-o. production was not observed in hepatic mononuclear cells from
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All prior-art documents cited herein are incorporated herein by reference.
30 [Examples] Hereinbelow, the present invention will be specifically
described with. reference to the Examptes, but it is not to be construed as
being limited thereto. [Example 1] Investigation into the suppression of
damage to transplanted islets after 35 transplantation of isogenic islets,
where the effect is due to administration of anti-IL-6 receptor antibodies

26 Diabetic reC|p| tnice pre intravenously .administerin
umregf?g aio%élﬁC&S 7k13¥éﬁr(r%e @gge é/nmv%%e rep gzo'% n%ilg an Sonuclear
cells é@@mthh@tbsérémﬁé adsetoyes pahefsaiidsternd eitaastisibts, Tacsmgleantibodies.
IFN- ?gﬂamﬁfa& &fu’%‘&%ﬁ’@é@%'Bt%gmﬁlﬁiﬁﬁl@ﬁe@ﬁi@%n@ﬁﬁl%ﬁy%ﬁﬁgf mice to

whicl g %iﬁfg SRS gt G e bl Eecrion/mouse) at the

time stf&ptopbioeinoad mitisseafiodinsoiagat is8yé aibmsiceipets angrd-6 receptor
antibB@RIPANEH: 2D VS iRl ARG IICByViR IBR RO Ao A28 48l 8Sinflammatory
were Isolated from donor islets using the collagenase-based methods.
Cywl%?)glslets can be isolated from a single mouse pancreas. In the case of
400 donor islets 10 from two mice, normal blood sugar levels were

@tﬁéﬁ%‘&ﬁﬁlﬁﬂ%@%ﬂﬁr@é@&?f'&f éi%ﬁl&é%%%ﬁﬁﬁﬁ&ﬂé@!@@@i@ﬁ; allogenic islet

could Zet ted is Example, blpod lected from th
transgmfarlefhogﬁ%rﬁa%sﬁé% R R e L A
GluﬁmsbeﬁmdygﬂcmftemplasmaaslpmmlbgJhtmwemsltymdsplaataummztmotocin

(180 SIEME e dReRgeclit qot r?ﬁi‘éé%ﬂ%%%%r ia Q%t!ﬁ‘{ﬁﬁiﬂﬂ&stranon
the recipients maintained hyperglycemlc state ??e hen 500 ‘?@
isoltgiy oG PR BTN VIR AL ﬁa‘ﬂ%% JiheuaminfsieralB/c) via the

- portafhveia tirlek@aftesrtrémdptahfatio i@ Gluistets: (days @) Rgamtethasedmethods.

Biooﬁlg’l%isfég%fs @é&%'ﬁé’i’&%nﬁ@ﬁtﬁ’{retﬂé @&qg ﬁ%ﬁigﬂt% %&9(&%@8%9'@%%@@ 1.

When an equal dose of anti-IL-6 receptor antibody was

adrﬁﬁtﬁébédréﬁaémﬁémfaps%&@s@aﬁ&%&%% Tesforegniosgntibody (MR16-1)
was frepetitaitals afireipierds (g ShaAlldipativelyaniion20Q ¢y af afiistl-GD4
antlbo E%Gﬁ‘ﬁ&ﬁ&ﬂﬁn%éﬁ AFMRSISY %do%gg &i% E@%lebééiﬂg M@fﬂ%\f%\ﬁﬁﬁrmn of
e-thir T

ored in 0 ove results show that

recipients (Fi
anu-Hné ¥E%H‘§ééﬁﬂh0§ﬁn%%ﬁ@§?éb%@6? gugRnliy el Wreldsreredinmtgecipients after
the mmm&a&ﬂﬁ@ﬁgr\n&'ﬂl Dikotetathiyperglysemjg ivrecipiedandbody (rat IgG)

(Fig. %geCIf (@ ¥V a%%lfew Q%t %ntl (I.)‘ne r{ﬁ%e%ﬁf ant B&qhﬁt&eg 81% ganeig SBnber of

ppressmg amag o tra ets after isogenic Islet
timegraHdplspiaaBRaRsHPIRZR! pEféﬁH?pﬂEﬁtEP Investlgatlon into the suppression
of inflammate iy seytokhae, praduictioihiveredtieing allografts, the anti-IL-6 receptor

antibodies also reduced damage to transplanted islets, improved islet survival, and corrected

hyperglycemia. Specifically, it was found that the anti-IL-6 receptor antibodies can be used as
agents for suppressing damage to transplanted islets after allogenic islet transplantations,

Industrial Applicability
The methods and agents of the present invention for suppressing damage to transplanted

islets improve islet survival afier islet transplantation, and are expected to enable efficient
diabetes treatment using fewer donor islets.

Previously, when transplanting islets isolated from pancreases of brain-dead donors or
donors under cardiac arrest, a single recipient required islets isolated from the pancreases of two
to three donors, since functional failure of islets was induced, which reduced graft viability. By
using the agents of the present invention for suppressing damage to transplanted islets, the

number of islets required by a single recipient is reduced, and as a result, more recipients are



[

effect is due to administration of anti-IL-6 receptor antibodies 30 Flow
cytometry assay methods were used to investigate whether administration
of the anti-IL-6 receptor antibodies of tige present invention suppressed
the post-transplantation production of inflammatory cytokines by
infiltrating cells. 200 isogenic islets were transplanted to the livers of
streptozotocin -diabetic mice, and after six hours the animals were
c§a§rlf| tlh%ll’ Ilvers war ex0|5faan rbd pepatlc mononuclear 35 cells

were |sola ed and anal lsze(}r%nsﬁow cytometry (Fig. 7). IFN-y and TNF-a

proae@%rrwagtm@ﬁsgabé ﬁ?@ﬁeiﬁ?%ﬁa%ﬁ? riditinadensTdsis Fepiantation, in which
islets @@érgatgﬁd@@wgm@@ HEN -y prtdohNE Rt edy ehioRadoenhangsddéhors and

rensJERAITIPRRNLCISR Cells oM e, ool oD WHENAER M nicn for

nis ere an | receptor antlbodl

supprsmdmm@ﬁmb@mé@lﬁtm ﬂhépawct@r@wbim@é grtebiishataned toerapeutic

methvRighhant-1bs6irResRtorRambegies were administered once (ip; 200 g/inj
ection/mouse) at the 5 time of transplantation. These findings suggest that
administration of anti-IL-6 receptor antibodies prevents damage to
transplanted islets by suppressing the production of inflammatory
cytokines. [Example 3] Investigation into the suppression of damage to
transplanted islets in allogenic islet 10 transplantation, where the effect is
due to administration of anti-IL-6 receptor antibodies Diabetic recipient
mice were prepared by intravenously administering streptozotocin (180
mg/kg) to male C57BL/6 mice. Three to five days after streptozotocin
administration, isolated allogenic mouse islets were transplanted to the
livers of diabetic mice (BALB/c) via the portal vein. Islets were isolated
from donor pancreas using collagenase-based methods. 15 Blood sugar
levels were determined by the same method as described in Example 1.
After the transplantation of 200 islets, 500 g of anti-IL-6 receptor antibody
(MR16-1) was intraperitoneally administered three times (days 0, 2, and
4), and 200 gg of anti-CD4 antibody was intraperitoneally administered
once at the same tame as the first administration of anti-IL-6 receptor
antibody, and normal blood sugar levels were restored in all recipients
after 20 the transplantation (Fig. 10). On the other hand, when 500 g of a
control antibody (rat IgG) (Fig. 8), or 200 g of anti-CD4 antibody alone
(Fig. 9), was administered the same number of times, all mice maintained
hyperglycemic states. The above results show that in recipients receiving
allografts, the anti-IL-6 receptor antibodies also reduced damage to
transplanted islets, improved islet survival, and corrected 25
hyperglycemia. Specifically, it was found that the anti-IL-6 receptor
antibodies can be used as agents for suppressing damage to
transplanted islets after allogenic islet transplantations. Industrial
Applicability

expe
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The methods and agents of the present invention for suppressing damage
to transplanted 30 islets improve islet survival after islet transplantation,
and are expected to enable efficient digbetes treatment using fewer donor
islets. Previously, when transplanting islets isolated from pancreases of
brain-dead donors or donors under cardiac arrest, a single recipient
required islets isolated from the pancreases of two to three donors, since
- functional failure of islets was indur‘(eﬂ igh reduced graft viability. By 35
using the agents of the present invention for suppressing damage to
transplanted islets, the number of islets required by a single recipient is
1. Anfeghieer an@aamgammﬁ@q@reﬁm@e% aftxpRtéed4aspRrabliRto which
com &eé:eesrve HI% plantatroni ecentreports describe successful cases of
|V|nga(I:llonor istet ransp ta |on |ﬁrwcl‘nc islets are isolated and purified
from a portion of pancreas excised from healthy donors and transplanted

2. Th@ag@lae‘@esweﬁsgl&w@ge@@@ﬁ%ﬁ%weﬁ@tmdmresm&em&qp 6 inhibitor

. for. ssrn dama to transplanted islets is thought to enable the
1sanan 1 ZGS
esta men erapeu ic methods that are less invasive for donors.

29 CLAIMS 1. An agent for suppressing damage to a transplanted islet
3. Thaftgélﬁlﬁrrtgapﬁf@%gtm Bicha GRMPIISRSARIH T INIRIDNASARMAGEME -6 inhibitor
2 The a en 0 ressing damage to a transplanted islet
is an%’fgél%#%’r,}[h ﬁecPe%ﬂl%ﬁ éﬁa&%r s an antibody that recognizes an
IL-6. 3. The agent for suppressing damage to a transplanted islet of claim

4. Thé 2008 RIPHS -G BRI 10 A% AN-AHINEEYsIBAS 8RB Z6S:20 Merlin the antibody
rec tor. 4. gaygent for suppressing damage to a transplanted islet of
e

15 a 95 3“811 ?:.’n in the antibody is a monoclonal antibody. 15 5. The
agent for suppressing damage to a transplanted islet of any one of claims

A o bern
the at&%ﬁ?érrs %&rgreroﬂﬂ ?ﬁ%ﬁv@er 8&%@1@% rfﬁ PP r§a§>’.s

a recombinant antibody. 20 7. The agent for suppressmg damage to a

6. Thgﬁgéﬂi%t%%ﬁt@%?ﬂg@ﬁia%e%ﬂ%ﬂs@m' Qyoisaﬂ Qlﬁ'érlﬁf&(fmms 2 to 5, wherein

humanized, or human antibody. 8. The agent for suppressrng damage to a
the agfihody a?r?e‘d“fglﬁt’ﬁ’fa&ﬁwgdé’f claims 1 to 7, which is 25 used to treat

diabetes.
7. The agent for suppressing damage to a transplanted islet of claim 6, wherein the antibody is a

chimeric, humanized, or human antibody.

8. The agent for suppressing damage to a transplanted islet of any one of claims 1 to 7, which 1s

used to treat diabetes.

9. A method for suppressing damage to a transplanted islet in an islet transplantation subject,
which comprises the step of administering an IL-6 inhibitor to the subject.

10. A method for improving viability of an islet in an islet transplantation subject, which

comprises the step of administering an IL.-6 inhibitor to the subject.

11. The method of claim 9 or 10, wherein the IL-6 inhibitor is an antibody that recognizes an
IL-6.

12. The method of claim 9 or 10, wherein the IL-6 inhibitor is an antibody that recognizes an



10

15

20

25

9. A method for suppressing damage to a transplanted islet in an islet
transplantation subject, which comprises the step of administering an IL-6
inhibitor to the subject. 30 10. A metho@0for improving viability of an islet in
an islet transplantation subject, which comprises the step of administering
an IL-6 inhibitor to the subject. 11. The method of claim 9 or 10, wherein
the IL-6 inhibitor is an antibody that recognizes an IL-6. 35 12. The
1L-6 Faethad of claim 9 or 10, wherein the IL-6 inhibitor is an antibody that
recognizes an 30 IL-6 receptor. 13. The method of claim 11. or 12,
wherein the antibody is a monoclonal antibody. 5 14. The method of any
13. Tk ctaitnedld thalB, Wherkin wheraintithedy ibadyanti-humenidiabaantibdgy or
an anti-human IL-6 receptor antibody. 15. The method of any of claims 11
to 14, wherein the antibody is a recombinant antibody. 10 16. The method .
14. The pgthefhine b ﬁ’ﬁ%@%ﬁiﬂbb@s Y BEEHh T B HBPHE AR AR L-6 antibody
or ancantibboiy.arl 11.-6 secopiain dhthadkibitor to produce agents for suppressing
damage to a transplanted islet after islet transplantation. 15 18. The use
of claim 17, wherein the IL-6 inhibitor is an antibody that recognizes an

15. Thegnetpdi{ensalotlaigiin 1 1o Whetbitanee BHMmendt frsrrabimstyaHapdy-

recognizes an IL-6 receptor. 20 20. The use of claim 18 or 19, wherein

16. ]@@ﬁ&ﬂ%@fﬁg% %118% %i%‘?ﬁ% ‘s-léh&ﬂﬁg%%f ﬂi%ai,rﬂ? ﬂtﬁntﬁ’n antibody.

20, wherein ody is an anti-human IL-6 anti y or an anti-human

IL-6 receptor antibody. 25 22. The use of any of claims 18 to 21, wherein
17. Ubediibiady istabieeom biodataaithnsYor’dipphadise dirshaimo’? iramgiedied islet after
islet %gpq%gggds a chimeric, humanized, or human antibody.

18. The use of claim 17, wherein the IL-6 inhibitor is an antibody that recognizes an IL-6.

19. The use of claim 17, wherein the [L-6 inhibitor is an antibody that recognizes an IL-6

receptor.
20. The use of claim 18 or 19, wherein the antibody is a monoclonal antibody.

21. The use of any of claims 18 to 20, wherein the antibody is an anti-human IL-6 antibody or an
anti-human I1.-6 receptor antibody.

22. The use of any of claims 18 to 21, wherein the antibody is a recombinant antibody.

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



