1 DESCRI PTI ON AGENTS FOR SUPPRESSI NG DAMAGE TO
TRANSPLANTED | SLETS AFTER | SLET TRANSPLANTATI ON
Technical Field The present invention relates to
agents for suppressing danﬁge to transplanted islets
after islet transplantation, which conmprise |L-6
inhibitors as active i , and to uses
t hereof . Backgr ound Awﬁg$§ggﬁ?n is a hypoglycem c
hor none. Insulin dependent diabetes is caused by
sel ective r

AGENES EPRSAE, ?ﬁ@ﬁ#‘%@% no I%%ﬁ ¢ ai nec gﬁsAnETER ISLET
and its onset is KIiTRANSRLANBAITON n hypergl ycem a,
whi ch causes various disorders. In conventiona

t herapy, preparations of the undersupplied insulin
Tamn@gemﬂ@ninistered (injected) to conpensate for the

rta e of insu r
S s3 o PR N Aoy e

after isled &misplamlaﬁae d}hﬁd‘hﬁ:roamne@IL—Gﬁnhdhtog@s aptévgdngrgdients, and to uses
ver-adm ni stration that can cause fatal
ypogl ycem a. After the onset of diabetes, diabetic
vascul ar conplications progress (such as
B k‘retsnﬁpathy, nephr opat hy, and neuropat hy).
ac tional therapeutic nmethods such as insuli
i rfpedihiiomisypogiyranictiatronchi splingepsadent ﬁlé%ﬁﬂ?srf@ Ca‘{sﬁfi by selective

destruc%lgg rgf igkfngt : Igrgﬁllu[c}i’ngc &iil BHIF N EQRL%@ %nﬂl@g%lggirg%rmgcg?nésms and its

onset ifreetvarto sen;uh) fin h}gje@lyc(eguzg é\[hl@ caﬁm@r&us d}erdqsn S ?(HIVEI%IOHH,I
therapy, g%g?r?ﬁ&{s o H@%ﬁ&%mpﬁ@@ iBliehk Q&nﬂﬁstér&ﬁé‘ug edted)@b Sompensate for

thereo

S 1 n violent s and downs in

the shdriegedf inwdings WQYQShb}WEﬁiYF@HE%S GHPBEEE EPFR qﬁ%ﬂ %‘n‘iﬁ’f’gﬂlsls difficult
in 1nsu‘x{ﬂ bEs}%ﬁ g{%ﬁa{pﬁ% %ﬁ ch Ba EE@to%%@r-ﬁcﬂﬁiniéﬂhﬁcﬁdhzﬁtc&ﬁ efish fiv

i cal ication of isle n
hypoglyeeamis.pl| Afierdhe enset q@ﬂ&, %qeg%wseulpléqog}pglc%tfons progress (such as
reUnoﬂaﬁlggz?eF%Bﬁhﬁ laRd ﬁ&‘ﬁ%lgl'h 8.t C@ﬁk&ﬁ’u&ﬁl drapsutid nmbwds shras insulin

1.S

g di abet es
' injectiengeppios

at {s treatnent
: B hisProgswi lepdingipt gggetulngﬂ@ﬁpra?ﬂs pﬁ%b Shs. DYB100d sugar is
physioic{é&ldh | gq&{ogﬁglffg;aﬁgdg:s %gu}?(ﬁ’y me??n;faéf ipieof-edllsy kovodver, in
mSU1de€P¢I@§@M§§EHtB%6e ifé%“c‘% nltg.lfgyu{en lﬁﬁsragd dowps ip blood
sugar 1G] rl:a%ﬁﬁé"ﬁ& %dvﬁﬂieb@’[betl Slnﬁ:i&ﬂ rsylﬁﬂtomst under | IOC al
anest hesia; and th or S a I :
t Ha reqeyigeasy; Burppea f Linged ér#? vgl 2 e& cl‘fm?z{? 2 %Jc?t@or%/ (gf islet
' transplﬁﬁtaﬁchﬁwﬂ&@ p@xﬁcréd’ﬂﬁ faloid bﬂLangerhans é:ﬂeis)cammtmr(splabﬂeé @gla means for
: secre su C
weting JHGRct ; ARSAARPRTT O PLar gD deisee i AN RE RS Hhoplacine
1nsulmdlbr@&ﬁ:§ﬂgQ:eI1§C iMHegRdctical pucdedtreat cliniced it rrapspbatations as follows:
S.unnecessar dat e d
Sy SRS IR P By UEEEP g we
local aﬁéﬂ’tﬂeﬁl@f andttli@rtlijmbﬁﬂle&t ar@ﬂansplaateé, itk Eiverada thie eptheter. The islet
grafts ft'lmz g‘lézrl e Lo 0%%%3‘% glif da[ndfcﬁﬁpaltbn)%d@ ﬁc%@lsb}ﬁgecfeﬁﬁg Msulin.

Ince IS tion
When &ho‘&éﬁsﬂlﬂ ﬁﬁettﬂ‘mﬂtplapmrestpnmm blogd g@reﬁo dxabetm recipients, such that

transplantation | dubYosstuBda8ls of clinical islet
1nsu111‘ttr€g.ﬁ1§%li (o) W??S%g a S|5 %&gt% h\él\)\%ﬁéorr éu tegs a Sa.l nSgCi V) 1nlca 181

transplag@iiqi z&nhmlztsd i urfhier, driansplantadion te meiagle recimens Fedirgt skt isolated
from the pa@creas R0 LGS SRBAT S sheiffcatly N islet function disorders that appear

immediately after transplantation reduce graft viability, islet transplantation 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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recipient is carried out. Sone reports suggest only
20% to 30% of transplanted grafts survive. 2 Details
of these functional disorder® remain unclear, but
they pose an extrenely serious problem in terns of
improving the results of clinical islet

transpl antation. Conventionally, islet

transpl antati on has been perforned using islets

Detail§ efghegedundtionph digraderp zmeain anelsarp butiiheyi pase am 6X EBRYY Sernus problem

in ternBUTHndr ¢ FRLAL SECIRidal Sllet u@ﬁﬁﬁiﬁmﬂ&?or ts also

descr b successful cases I 1ving donor, islet

(eanygptigneby.iigpt transplaptatipn hag Taqeg pgrermedgismedsletigplated from the

pancre@éérs lof besh- Héaﬁlrﬂcio%rtdbﬁ&s AndBRREdi SRS Ci Beent re also describe
heal t hy donors and transpl anted to di a%etl C

successiyb ease§ of lgng densy 15le teansplantaton. dm hichdsiets arg lﬁaé@ﬁ@@i purified

from aPostich FTYal&8ad Hicisd® ROPheafthy dondrk ah@&at&?ﬁh%ﬂ&@ ld@ibkQe patients.
enabl e t [ eat nen s that. suggr ess d

Such Livingdgmonis{ed gransp e%%ﬁqndgfn 1wgand esgrﬁ%%foaﬁlpa‘eﬁson'l‘gﬁ% itis

prefera‘bi@ﬂb dﬂﬁﬁe ftx%ﬂ@ienﬁﬂﬁ&"supﬁﬂeﬁ Samald@ tb trafsplitcd iSlytsGlidtAGer
ed B- e tlrru atlnpefactor 2 (BSF2) or

transPl?]Fﬁag?If%‘%do W‘Er nEEStYi scovered as a
d IILfeEIser&ytdﬁnemmE@Bt@u sum»tﬁhﬁ&%cfattﬁr 2 (BSERor mﬂf@ﬁn@ﬁ IL-6 was

discovigd g & ALFABTROD Bt SOt foii A GHol OB R PR es

(Non-patdnt Deoaasnt 1 endfwasditeoreveiled & boaisnttifinaiopMaytgkadecthist influences

the furgog PETATiBRS GFLST PSR PERUBERI " ( Nuof e et cessieghg pduce

maturafipn oI P [YhplodyteasediaiiNsn-phenbDotwgint 8). activity via two

e TR ey VR A ome

proteirpiotheilh- &mc@lmmhlbh isth Bgandsbindiog pmsemto whick dLi6ebinds and has a

moteolf S ARy 5 A LABMISRLEBL R o o
membqaaﬂbbutai ﬁ»smaﬂut peset@msrmése exmesstd en tel dell maniyrames thet heb receptor
is pres:\%%t a.? SR SSEERIP 6 récgptg{ xg’ﬁ%;’]tnixﬁélyzcx Ly BF ﬁ'xelegztrgce'ilﬁﬁu? Péggén of the

mai Ny con ace ar re
membnahe-bmdﬁ»mbr ane-bound form The ot her |s t he nenbrane ,

| pglglta%lk&%a g%‘%@%vﬁ@%ﬁ%@non |gand %QIWQ@HH&POMBO

kDa andrig m;@bccdm non-hgeacwmdmgﬁtmal ensilygtiop. offh¢ bwébglq?e’é acthl’fY of IL-6
is trango 803 fBLS gﬁ%n %1%3% orf p!m BE{h‘é it} *B/fLOG %E%@Pc&ﬁpﬂeﬁ By IL-6 and IL-6

recept recep

receptcaraad insdngef the C@rnelezé @ﬁ’;h mél-%wthqie@pﬁr @ém—pﬂéméaﬂqunt 6).
Iy Adivioks > St % t ﬁﬁxbﬁt%@&h&%&hdﬂmfﬁ ﬁiologlcal activity.

St ances t he transm ssion of

Until n@% odigs aaenﬁ#r@(mu@hﬁ ﬁnumeshﬁ@mweﬁS@gmagd%@fecepwm
(anti-IlLJ6- r@cép%}tahﬁi)&dl@s)aﬁlﬂtﬂbg@i@b sga,mt%mm@qhg@lwehﬂb%uﬁs} 16-6 variants,

rececgéors ant I - receptor antibo

partial aEptidss @f 35—6@@ %Tﬁsrﬁcwrwnéawh argng®nant i bod| es),
| [Fterev@t s@Rka rep d?@rr&g@ﬁmg‘ﬂﬁg afiPH -6 fredebtoP aﬂ[boHie‘sQNon-patent

receptors, and_such are

now). Ther a
Documegfsot sl § EgtentiPAgpemds A - Alignanized 5363 a&HP?C[Yea’P@ had been
obtaindd #fapRAting ﬁ@o Dﬁﬁﬁiﬁﬁ Bﬁﬁb&dgaﬂl@ cBm B&Itﬁegh region (CDR)
anti body,: i.c
of mo‘%ﬁ%ﬁl‘i’@équ e DR B i ﬁ%ﬂnf‘a%‘:%nezer@yﬁ rogpgfor antibodics,
is kno*»(i@ tmaﬁlbﬁm)det erm ni ng region ( CDR) of m)use
bOd q{cl)\/l-rs%q %lu%at en% Dgage%gtg I:[lhe p eéent mvent10n is %Qsecribed below:
[Non—patent Doc_ument 1] Hzrano T. et al., Nature (1986) 324, 73-76
[Non-patent Document 2] Akira, S. ef al., Adv. in Immunology (1993) 54, 1-78




I's known (Patent Docunent 4). Information on
prior-art docunents related to the-present invention.
is described below. 35 [Non-patent Docunent 1]

H rano, T. et al., Nature (1986) 324, 73-76

[ Non- patent Docunent 2] Akira, S. et al., Adv. in

| mmunol ogy (1993) 54, 1-78 3 [ Non-patent Docunent 3]
Lotz, M et al., J. Exp. Med. (1988) 167, 1253-1258

Non- pat ent t 4 . T. et al .. Med.
oy o SEElGRY. eiiuohinar Ut (FORED ek r2sg T2%s
[Non-Yarsaspkiumddt 4Efagal T. et 8¢iTepge MciOB88R7214k, 982681828

Non- pat ent Docunent, 6] Taga, T. et al., é?ll (1989)
[NongglentDacuszent b Ngruasakiekt etsberirignce (HBSNGE: 8R5-88 et

; i 1Qzeq1] - pat ent
mm%‘?ﬂﬁ%?gma%gﬁ@ e (1313(%%2{9}6@ T b ((312993) 12,
[NongatensRBocunienb Al WeatiehD. Bbaludbibridopa (¥4 10, 197-146 al .,
[Nonih'ate pﬂb’aﬁlrllent éﬁ%ﬁ%&%ﬁ i étig. gﬁ?%gcgﬁgn([l g%g qQ,t 62H063TENt

nternati o ['1cation No.
[Non\naref6D0@8 %3t 9] Patteny. eDalg Jnismhuiyl. (FP8%H dA3,PR082006

licat] No. .FR 2694767 . Pat ent .. t o
rratefFh, ol aribgh R ReprenBlr b PR b v ostysy
[PateiSUDadm¢nt 1) Rralth@asent Apfitcabol MedrFib2694767 Di scl osure] In

a first t, there_j ovi ded the use of an IL-6
[Pmﬁmﬁﬁ%ﬁW%fﬁﬁgg'%ﬁ@“ﬁ%ﬁéé%@? re of a medicament for
[PateUPRIARE NOVOIPROESsHO a transpl anted islet after

islet transplantation. |In a second aspect, there is

provi ded the use of an IL-6 inhibitor for the
SumfiByuf acture of a nedicament for inproving viability

of —an islet in an islet transplantation subject. In
[Probiesisgt be Salvep bptiteddisdnsralr treating di abetes it is

I qpaord ant to i nprove. . t 1 aht ki ]

R agSRpeep bR P B apt bE e E st SRR
of a nigddvagfehefot aippsssing demeye,a ttaneglentat Blehafterfifletatanydantation.

thods tq date. Further, .there has pbeen_n Vi 0US
asB b STHORE BPeshhdiFier Sovios e 1k abag, Tant %%B@&V, 1o the
manufédtiz8 of $ mBichther® foNMREIRE viabIlOWST dnl8let i@ fah eqét tBhsplantation
_suppressing damage to transplanted islets after islet
Sumeﬁransplantation. The present disclosure was achi eved
| iy Vils@wfufaﬁsptk{h@atﬁ;hoxﬁ ‘Pagkgr aMghs ANY Big¥Rant B RAOWLEGslet
agents for "suppressing damage to transplanted islets,.
viabikilyi lesh suppmgssiing edainlagé to| tremisplamted dslets ahdhe ige of transplantation.
ingredients .t h e..u D, S| .
Howg R R 3R i BRIt RS o RS, Flohd e s e goyprevious
assesshhatt o0 sihieerd snti-1L-p révepde aniiddgashitiois aUlipé éddhitvg, shows the

damage to islets transplanted in.to subjects, which
effecig TS MEHBITBER D HSHANFR eI S BB E R or s to
t @ PiRCdiSolosure was achieved in view of the above background, and aims

to provide agents for suppressing damage to transplanted islets, which comprise IL-6

inhibitors as active ingredients, and that are used in islet transplantation. Another
objective of the present disclosure is to provide methods for suppressing damage to islets
transplanted in to subjects, which comprise the step of administering IL-6 inhibitors to

the subjects.



3a [Means for Solving the Problens] To achieve the
obj ectives descri bed above, the present inventors
tested whether anti-IL-6 receptor antibodi es exerted
the effect of suppressing danage to transpl anted
islets after islet transplantation. First, the
present inventors prepared di abetic mce as
reci pi ents by intravenousPy adninistering
: [ |l e C57BL/6 mice. Then, the
[Meaﬁ% %gg?%@rtgg?%bgﬁﬁ ce were transplanted with islets
i Slol athexte fthoobjedtves desscbehstasepthe tpreseni ineentar®@ested whether

- f [ i. .
a1 38 oLl A S RE R, SREE PRt Shihas A Euprplgpred

isletstafter pRNEHBplaeGtiof. two m ce restored normal bl ood
s%gar evel s and thus shoywed therapeutic.effgct for I
dif b RPN PR CR95: PR 1aBFtifgise aRbriucts gy fytavenously
admifiSSHRg frepfizORkinkib @Rk SsA/6havel s and the
hxperglycen1g state was maintained (Figs., 2 and %%. :
4 Thepatheuligbetic ygeient gaicgy weFe Gansplanied |Withaisletscispiptsdl from the
. r .
pn L B, UBLEES, LRI RSB prehBimon
that th¢ trgdsplantation of 20@s fiogl bt Prncreasesel twel wisd reverad npuwal|bdood
re.r ored in | pkent t S t]
sugai B s 558 Rl Rorolfil BhEd oy Ablbs ARSAITROE | S
mousandid - ddt -rosto:ece@imi bioud body lwads anbitid dy@rgldeainc estatd was

. norgzﬁ.bloog ugar |levels were restored in

maintaed (g8 24858 of recipients (Fig. 5). Wen 200 g of
anti-IlL-6 receptor antibody was adm ni stered once,
nor mal bl ood sugar |levels were restored in one-third
of recipients (Fig. 6). Admnistration of the
anti-lL-6 receptor antibodies of the present
i nvention was also found to suppress the production
of inflammatory cytokines in infiltrating cells after
10 transpl antation. The above findi ngs show that
anti-lL-6 receptor antibodi es reduce damage to
transplanted islets, inprove islet viability, and
correct hyperglycema in recipients. Specifically,
the present inventors discovered for the first tine
that damage to transplanted islets after islet
transpl antati on coul d be suppressed by using
anti-1L-6 receptor 15 antibodies according to the
present invention, and they thus conpleted the
present invention. Myre specifically, the present
i nvention provides the following [1] to [23]: [1] An
agent for suppressing damage to a transplanted i sl et
after islet tran splantation, which conprises an
“IL-6 inhibitor as an active ingredient; [2] The agent -
for suppressing damage to a transplanted islet of
[1], wherein the IL-6 inhibitor is 20 an anti body
that recogni zes an | L-6;
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4 Thfa@geahfqr @@iﬁyeasmt MRS i A HBBSHAFPLP

[3] The agent for suppressing damage to a
transplanted islet of [1 ], wherein the IL-6
inhibitor is 'an anti body th@t recogni zes an |L-6
receptor; [4] The agent for suppressing danage to a
transplanted islet of [2] or [3], wherein the

anti body is a nonocl onal antibody; 25 [5] The agent
.for suppressing damage to a transplanted islet of any

Ongeaalvhiielwited d06lug MherBtATL ﬁace;&tﬁi axh:(bd;iy (RAB-1) was

ol R G BRI oy g e v 0
islets), ABABA D14 stg irﬂé%@bvafﬁxedotﬁﬂﬁtaﬂ odcipients after tofsplafitation (Fig. 4).

erein a reco
ema['tlyzf}efyﬂvx\{gcrégg?ﬂuap gqsegﬁ' gZ[Pn n?g&?\%s M?qud once,
normall Bl & Rlgai Tk edls h@feﬁﬁest@fcd[lﬁ]threwqemmof Teeipiemts gl ). SWhen 200 Hg

of anti- Ig-é%g(lzqr{)eg;rl Cgbﬁjygxgzg% %ﬁmﬁt&ﬁ@g&%g]{{%n I‘a!{l:l Elgjg ’s%%ﬁgev-gﬁ%vere restored in |

onethJﬁioﬁfé:MpCBﬁ%(ng BY] to [7], which is used to treat

SR i B B4 GBS S QSRR shnion wes e
found t@tsbplﬁeis the ploidobtiaoofinflammatdrg cptokipenin infliating cells aigr

1an LL-6 inhibitor to the subject; 35 [10] a nethod
tranSPf“%}?tl hproving viability of an |sI et in an islet

t rFaB apbwanlimtingsrshewithatcinti-Iik6 cieeptonantitodies redvee daaecde
transplf:l%% ns!eﬁste %:h!g}?)%g ésq \}Tftlg ﬂygzsr}kfzaogﬁ%& %efrg‘fcn %hﬁ%&méﬁs

| Ebedaﬁtaﬂy ihs parseaninvbwos disvavered udhe ﬁ@énm@ that dgmage to
v S gl IESSLENS B s

antibodiecazpomiing tb 118 prebrent menu@n,@md [ﬂm]ﬂlm copnpigted m%rr@ﬁeﬁt invention.

! oAbt e BrlIBAAC! AR ALY foludddl R3]
[1] An apdnt tﬁm):cb;apprssmg damageioadraonsplagie mlqt @ngﬂslewra%s,@lantaton, which

compn@@stl ﬁuérﬁj?u‘t{@i?s ﬁﬁﬁﬁgﬁe%gtéﬁfehp‘)dy [15] the met hOd of

any one wherei n the ‘anti body, i

[2] The ageotfor seppresaing deowhge to p FePsH lapgedysle @B[l&,fW]P@I@il the ﬁ,—ﬁ inhibitor is
an anfi tﬁb{}e&{kgu,%giﬁh@?cy is a chineric, humanized, or :

urman_ant 17] use of an 1L-6 tor to :
[3] Thenasaive sapsesiierorase s Gamigpiebiige g Wherdn the IL- inbibitor s

@n@g% - er islet transpl ant atl on;
ananﬁt) I%&;L%% gf%}lﬁér,%gv\%g eint nfm ? |nh

[fd]or gtgrg e antibody is
2 mondcloral adifiREgi N the 1L-6 inhibitor is an antlbody t hat |
51Tt oo s Bk I e Bl e e
anﬁboc%%%bntaﬁﬁ _hif@n 9 -PaHiHRES oPhn bABhuien [128]recapte raﬁh]ﬁbdyh e

body i1s an anti-hunman IL1 e? g q]ﬁ@at (5], wherein the
16] Thieeent 10 FePre-EiRg PERAGSG F TARERLENSEY 51 9042 ons 32T By

mubomaqeéngjmgnlgh@@&g{,m] wherein the antibody is a
rreconbi nant apti

[7) ThiyhisPids SUpReeas GOREeI18 S FF] Biet (o Ogam (g anibody is
chimefit) iBfhani2bd, R9 8¥man antibody;

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

[9] a method for suppressing damage to transplanted islets in an islet transplantation subject,
which comprises the step of adnﬁﬁistering an [L-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;
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Brief Description of the Drawings 20 Fig. | is a
graph show ng changes in blood sugar levels in

di abetic recipient mce that did not undergo islet
transplantation. Fig. 2 is a graph show ng changes in
bl ood sugar levels in diabetic recipient mce that
recei ved isogenic transplantation of islets fromthe
pancreases of two mce (400 islets). Fig. 3 is a

[11] ﬂlcgdiﬁékgbd ShEpwoPp (3 ehgeis tlheﬂIUI?IB addbisargaan dreibetly thahrecognizes an IL-6;
' labetic fecrpient g t .25 r.ecej : )
112] thomhed PRIY 2t LB Brer B L rhipiords YRy B0 RRbfnizes an 1.6

receptoR@ncr eas (200 islets). Fig. 4 is a graph show ng

1 SRS R 6 LB SR oS B P b

. [14] thd 8b@bS of BB ¢ [T t [ MALwherpantbe eashodp GOar aitehupan Bnd antibody

were iptraperjtoneally adm nistered three tinmes with
Ofaﬂal%]@‘laﬂbﬂ?’éﬁ%ep%%?%%@é’eptor antibody after _ _
[15] thel thes® baakyedrieast. [1 0o F14], wherei the grtiipidy dha wicagbimaipdibody:

in bl oo r levels ihn.di -1 G i '
161t Repdou Lo B AP SR B S8 il boss
[17] usSbNa B.-6bilsisitaran prodase 4206 fostuppsssinadamags e a transplanted islet

.Jntraperjt.oneally adm nistered once with 500 g of
aﬁe“SlStrﬁ'arn-s!g]E'?@%P%ceptor anti body after transplantation,

[18] theFksg.of 1 Tswhergirethh Ikdnhibijorih an gutbddy thatgerpesirgain IL-6;

| evel n di abeti ¢, r-aci-pi,er ] ‘ i .
17 G WP T SRS e s s o
[20] thesef {b@]_rwr[ﬁisrvqﬂem the befita)dy inagoneplenal antibody: o

i ntraperiton X ) bod
) o TR US0PSR 05 M0t iods
an anti-Bingan 7L i6sreceptpragptibedowi ng t hat t he adni ni stration of

{ el 8 | ecombi anti :
[22] theglgstgltqf aoy ﬁné ?fa ﬁt%i?({ %Zﬁﬂtdfk@%ﬁ the>HBO &P B&S binant antibody; and

sSp production of infla gor .
[23] thoyseatfi[ s whyreimthie lantibadyrig a ebinpesic, fprganiged, gr u@%ﬂﬁlbody
_ showi ng changes in blood sugar levels in diabetic
recipient mce that 5 received allogenic :
avIngs | sl ets froma single nouse :

PRCH ‘ . 3 el IR H Bugdr MéveRyia didbetie fdcipient mice tha
agﬁéﬁggé@%ﬁvﬁ{e@@%\%s w th 20% g of rat 1gG after
didnottuméﬂgpllfdtrtt’fmﬂ;spiﬁmaﬁmg. 9 is a graph show ng changes in
bk’%gg i g%?efpihl'sﬁgﬁincg dhAnghs 30 Bldod sti@eilSickith diabetc tdvitient mice that
. received-al'l ogeni ¢ transplantation of i %legt S f{485n13"i'ets)
receivediisngenicrimngdapahien ebislersnm (1 RAREIFASE R TR FEoe : |
X o REAb I A Bt $h BI00d soBEdewdld i d4H2tig reanfpient mice that
. ag%%r%%%%g{é%tﬂl Eoo_ly aft engt ranspl antati on. 10 @ ﬁ"slél’fg)
receiveildsagenicApmsalpeiRR o O RS IR A SR GBGUIE RFRFIEPL 7P S1P- _
dig .@Ji% G- %%Cshe{’vﬁg cHEh&R ih bitfod sugedévatdinalisletje nécipient mice that
S onsen, aﬁtr Lo .'S{ AT F S G&l % rmus&oo. lets), and were
reccivegameg@g‘,ra@gdgnqa‘gpxégérf e ,8Sgle mouse pancreas islets), an
mtrapeh{bbégpyemg%&ba Yara§Hiand witBred petol st Tl rascagtoranBbody afier
gg of "anti-IL-6 receptor antibody and once wth 200
transplgntgforant i - CD4 anti body after transplantation. 15 Best
Mpsie 5figh oGail FoRgngRHangdsen bincentuparieRieimtigegntrecipient mice that
receive@ggpeéymﬁ%lglgé%ﬁ% gg is{etc]saitron%%t sli.ﬁglleL ﬁl%ugeeﬁa%e{e%g (ﬁ)‘@tiﬂgﬂﬂ ¥ind 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

LY
r

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

intraperitoneally administered once with 200 pg of anti-IL-6 receptor antibody after
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to transplanted islets after islet transplantation.
The present invention is based on these findings.
The present invention relates to agents for
suppressi ng danage to transplanted islets 20 after
i slet transplantation, which conprise an IL-6
inhibitor as an active ingredi-ent. Herein, an "IL-6
inhibitor” is a substance that bl ocks |IL-6-nediated
transplaitgtiad. transduction and inhibits IL-6 biologica

o Fi b P3P RE tat he Rl LPLEIL b ectptor antibody
suppreé.:smpmsngrantplaﬂmtmn pmdimoa@é pifammatorygytakdoes bméﬁltLanag cells.
g'hé QL9 Igg %fshzraﬁgﬁﬂlgt?g&g{l 'biB’o%%?h&'le{zé@in‘%ﬂ@aeﬂp WeifEf mice that

recelvedmﬂlog@tlc Gwspma,tlonlgf@%kﬁe fwom o singletrneyse parcreas290 isjstgoand were
mtrapeﬁﬂ)tne ﬁcﬁﬁmls dére@th%( vctr%th?f@b lﬂt%' ¢t rat! I%G%ﬁ'éf’ﬁ%&b%taﬂon

variams,

r Feptis ﬂ@@h@howmgmbraegq;uarb a0l yBE le@wdhmc fepapient mice that
recelvefihaﬁtWﬁe 3! é&gla"ﬁ%ﬂoﬁ'otfﬁsqéts simeh e § gﬁl Bousk g@ndr%'@@@ le¥s), and were

I nvention 1nclude antibodies that

mtrapen@mglﬂ;y administged @@f@pmb 200 paef apfi M Btibppalinsdiragspigntation.
v%% 199@%3 Whékink eslif bRfbd! sﬁg&rh@ve@é{ i ¥@Metic. recipient mice that

ntion however he antj body is-prefer

recewqqleqlllog@uc trecesplamtziion|of islefs drom R singleapeisy Wf@?ér(s&i fflets) and were
mtrapc{'ﬁd}ghll LB RisteO e HREY fimbd- w00 ILRAHUNHIED leBeptdt@mtibody and once

&besen I nvention can be obhtained as a polyclonal or
with 20fbine ef sraCD4mnfibedRatier Fapslapains. I n particul ar,
nonocl onal anti bodi es derived from mammls are
oreferred .as _th ?Stl-lL 6 anti body used in the

i St Qg InvigloByhocl onal 35 anti bodi es

d Q'He\tﬁéﬁeﬁtr ﬁ%ﬂf@fﬁﬂﬁdcﬁvérﬁ@ tHa enti-T0OSere@ipa wagbodyr c(amSuppress damage
s and .t hose .produce from host tra

to ransg e, B ioe S5 OO TBHGRO haThec TP Gaeien ‘A REFRaRyese

ﬁnduggene by genetic 7 engineering methods. By blnding to

- t he .anti body, j nhi bit L-6 frombjndin
B Prisge BYIOR ATt & R for srmmneRPetBRebf hsffinted istets
after 1sEHt @*aﬁ@jl&ﬂdmcﬁg twhithtepnipsise ah MB-(CiebibitoSercdn amtive higekidient.

(16 o BRbh) R4yl haloqiaitis mbaiol A munstuction

and inkibANHAG E}idiﬁglaaﬂ attheity?2 1 Stre faraiiip thevBe6 inhgbitsir it denbstance that has

it GG petis e By S o s PR 820 e ng
hy]ﬂrel Iﬁeﬁmblbcrtars df&hqspmpart emivamlon dndludpnhut arendtdingtasidoafor example,

tt—ILp$ tﬁ}\l@be Sy %Cf f 5?%6@6% aﬁﬁ'@&h@y Qﬁﬁ %?f%%n?i@%@? IL—6 vanants, soluble

as a sensftizing ant
IL-6 racelnmyvmta, mnimarzdtpepudtwofdle@ avBr6 resgptory an&dﬁwzmlﬁ‘»@ﬁar weight

ta
°°W°§§?%@?t Sc]::lé) iuflsgs o %‘lagg%g e n | on a ce Irkie stgoisnd@rﬁrﬁe%ﬂé%%vemm
includaamtibb(dmcﬂnaémoggmﬁ B-6rmserpgbisnal  ant i body- produci ng

s oLk SSPB}’cc %F ﬁﬁ%‘ﬁ% )fﬁeﬁé)t Eﬁftﬁ dl?%éﬁ?&@@ﬂr the F/Férsé‘nt invention;

cal es can be produced as
howeven n&ecnmxbocﬁaors m&farabbedenwd@m rr@nan%@@d aepre peeferably derived from

h sensitizing antigen for obtaining antibody can be
‘obt ai ned usi the I'L-6_ gene and/or am no acj d
s etheeamtidd -4l a@gqods aged in the presgnt ipyesing fRn e oyained gga polyclonal or

monocPéhl éfi%oﬂ via known means. In particular, monoclonal antibodies derived from
mammals are preferred as the anfi-TL-6 antibody used in the present invention. The monoclonal

antibodies derived from mamsmals 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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| munol . (1988) 140, 1534-1541; and/orAgr. Biol.
Chem (1990) 54, 2685-2688. 15 After transform ng an
appropriate host cell with known expressi on vector
system inserted with an IL-6 gene sequence, the
desired IL-6 protein is purified by a known net hod
fromthe inside of the host cell or -fromthe culture
supernatant. This purified IL-6 protein may = be used

engmca&g{ ﬁl&hé&éﬂs 'By &h A8c30 11 B the AibEIIARIbUE V-6 fRorh BRI to an I1-6
el n é protein and . anot her rotﬁln may

receptdsand éhﬁk%@eﬂﬁf@S@@W@moif Hibrelpgicgleasivis inigy the cp
I SeERhRihoak s S s Matuda®. i ESEM J.iTAvaRol. 91o88) 18,

can._be obtai ned as | ycl onal Rocl on
951-95Rh KSR (Sl chur ot FREECHOR 6‘5:?11 c“&]ﬂé‘?laf“? fipg of the Japanese
Soc1eﬁﬁf&'[m%1ﬁm§10‘,’g?@ﬂyl‘?m ﬁag)l dadioas. used i nt t Eedpr esent
I nventl on a rereranly, no an odl eSs
Lo e ek eh bl IR Geh S0k A0t LOOHL E5. 1 wing kaown
technidi@$ hy/RUowE ONSHEIfES, dubk hyﬁﬁdddmn be pehpaed Hyraing IL-6 as a

bri donas and those ed from.host.s transfor
sensitizi FGHEh G BN OR T ELG N B UP P AT on mthod, using
the obt&madi badyngedi with esved pacengllnbe amgveﬁabﬂm dsli fLByon method, and

soreenip R PSR 1 Oy 5o A b PLeZt Il itohide e

t IaoYe Rpasficilyofnti-11-6 abnmmga @albe pashiced ss/follntvs. t Rer example,

human((iﬁgfli,.lﬂﬁﬁg lfla.(s: gleasgrtesllg?.nl %%1%%(: mx}gceglg%o%p adnboeL%Aamed using the IL-6
gene aidl&%ﬁin@@cldké@%céﬂmabsedm dnBidohahy. (1PBT)alt68, 543-5541; J.

immor, (1988 140, A3 500 S A i IR S a ks o

9 A(1ied BaBfornaing as approprigictwogt ¢ehlomih & hmmliﬂpl‘aﬂstqnb@d‘gﬂr system
1nserte§ vt thba%alf)%eg%le ﬁgh‘?ﬁ%ﬁg%ﬁg d@sfn%FﬁL ﬁote@ﬂ%%ﬁ@@gy a known method
from tHeRfi§dd obthe hbstayll as ﬁ@ﬂpﬂﬂ@fcgttumupmﬁ@@ﬂ orfais mﬂeﬂdﬁxﬁ protein may
be use %ﬂh@ g&ﬁt%@;@g@@ I LAﬁefnﬁﬁ@ﬁSz %ﬁgz@ﬁzk&é‘ihlo\fk the IL-6 Protem and

IS cing an anti cept or nonocl onal
anotheamommdyiybamsﬁba@bep@@malmﬁeng known techni ques as

f %tpﬂf% e%?&] aﬁx‘h%@!hlcé/ useﬂ%?tﬂ%?%%ﬁtqﬂv&ti%ﬁ Ra®Be obtained as

eptor as

polyckm@hglr mp:znqugnaé mmlg@lwsthy lgppmymeihods. nip prssigulap fhgntigIL-6 receptor
antlbmﬁgsn%sf?:ﬁﬁﬁ %ﬂrﬁsgnt hVEB.’HHnZeﬁ‘E E%feﬁﬁ&ﬁ%ocfoﬁﬂ ﬁﬁbbc’ﬁ@s derlved from

ne cel known parent_ cel

by
mammglsny ke menariondd antzb@@p%ﬁem@@rfwn marEnalsine e #5389 Broduced from

hybrid SFRAO&] e RBdIdRABENP h@ﬂéjﬁhﬁ@o&r@& WitlPah épression vector that comprises
conventional screening nethod. Nore speC| fi

ly
an antibody gqne by geadliGAngincaRnE Bdreds ¢ By bHling 9 aé%%eptor the antibody

inhibité 06 Wen bii@ing t8 tRXBNE rébeptor RHABIdCk the thaf&RRESH 0OTL-6 biological
nopuse |1L-6 receptor used as the senS|t|2|ng anti gen

activity @ito theigeli ni ng anti body can be obtai ned using the
| ISybh EEERREInEAAE MRNE CintiBHINTaai] TSeqmIgPERS Natl. Acad. Sci.

di cI sed_i 0 Pat ent _Appl i cati.on Publ i
UsA (153 R 552 HhaPSED arEash el Y sty T e ASRE 145
2900-2©0Ej| Ac{ﬁtb znljno AeribddyPA BK 408t iod9 and AdXa Ifeditibody (WO
i shed Japanes ppld catio
52/157B4 8 57 05 y ROEBE HG.d0B M PRSI AL SRemplied as a prefemed
monoc[cﬂﬁﬁmtﬂi)dﬁ agdifitAse himen [L-predeptan, @)dphfem«ﬁ bantiHody as a preferred
monocfo%lal antibody against the mouse IL-6 recepior.
Basically, hybridomas producing an anti-II-6 receptor monoclonal antibody can be
prepared using known techniques as follows. Specifically, such hybridomas can be prepared by
using an IL-6 receptor as the sensitizing antigen to carry out immunization by a conventional
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menbrane and protein separated fromthe cell nenbrane
(soluble IL-6 receptor) (Yasukawa, K. et al., J.
Bi ochem (1990) 108, 673-676) . The soluble IL-6
receptor consists essentially of the extracellular
regi on of the cell nenbrane-bound IL-6 receptor, and
differs fromthe nenbrane-bound IL-6 receptor in
that it |acks the transnmenbrane regi on or both the 15
immuniZzflo f&tﬂbﬂ,aﬂﬁm@l’tﬂe bthinad Bhinuhe teltsagilon §novinparkht-&li by a

comer B o LS8 Sl SR i cts vy s

comwmﬁﬁﬂﬂgaﬁahﬁgnﬁﬂﬁﬁMC|ng t he antl-IL 6 receptor

e ROl eI Bt B metes il Pe meees Sofllyes.  For

examplez(zphﬁﬁsn I:In6 \taeptw o8 yusiL- 6 maeptoe dsad dstthesentitizihg antigen for

o SRS SR ERIUERs A SLA BB B et s

disclosedii Ei&opéantﬂa&nlnﬂgphamﬂoh PubhéatmmNdl &EPAN58 U4 end Japanese Patent

Applic%tgcpnﬁécg%g ggﬁ%cag;hllﬁ 2\{0{) g % t1:5’5§9§ &%fe: (‘}e ?1?]18 iP Veﬁéﬂgdg%yanem patent

amﬂmamﬁﬂ raspgotesli ng t he IL 6 receptor or a fusion

%:r%l eis? EW(E gﬁdg Bf @ g?é:c%glto? gr&&?& q' n ?&gmaeglgltegs%ﬁ on the cell

€in nay be use 710 8
membrém andqp&@ﬁl septiabrddians thesestl mhembitase (fo fL-p peespior)dfYasukawa, K.

etal., A %Ebcgg nggj;ﬁﬁ& A @?3-@2‘2’?121@%) u%[e H:Zé u]I%P .l:mt A ts essentially of the
extraceintar reym»r&ﬁf thne¢lbmginbrang heyni ﬁLﬂT@cenmre@éiﬁlffﬂﬁsm then

I

‘mcmbrﬁﬂeeb(ﬂ][u%f mﬁ%xr%t %Atqpﬁkksaaé hbﬁﬁhéﬁbﬂéﬁé ko gﬁﬁa Jr'HoM the

ona anti bodi es derived from

transmembnaae snd m@amibﬂarﬁ@genqar e Ed6 Fecshion sy ihg Greploysd @s the IL-6

'receptotrgﬂﬁgn% (P&Fé\‘}%qt ézﬁx%@ 1368 hSa SEANSAQY ARG M drbréthcing the anti-IL-6 -

ressi on ctor that conprises an anti body gene by

receptcxy@nfequd uiligehiethe REpseRLIMGAESONBy bi nding to gpl 30, the
anireb adysthidkthDiah Spebite hbabef Qmﬁi 5‘131'16% &)Eprésﬁﬁn vector system

IL-6/1L-6 receptor conpl ex anlgEF
inserted pithsmiL s BRORIPT S9CGEBIBFS dhe Slrsg T r?eﬁptqrﬂﬂelpﬁ%lﬂunﬁed bya
lmown‘iﬁétflod Foahaikide gt iiRShdsNEdIMsterorAMRAC Aitkd ﬁ%@ﬁtxa{aﬁf’ AThis purified

(Kokai ) H03-219894); 4B 11 anti hody H4 ant
IL-6 regplonprytern gy b B@@?ﬁa’ﬁ@?%@% ARbees: Pgﬂé?ﬁ*i'%“t‘js]éfy %@fﬂﬁesmg the

IL-6 reCéfbadn)a fublB8 paRdih QT thie BPE r&Rpf protéin BAG ke@hdribrotein may be used as
Antlgghlso nonocl onal antlbody produci ng hybridomas

a sensiizipg $fepared using known techni ques as follows.
Spesi fi16alahibodiercibel Y&ﬁb@@d&&ﬁt ﬁaéhthﬁ cat pabratheiys polycional or

SN W T

presenfiB{EBidn afelpﬂef@amja mambt:lanﬂedmbmﬁuméemﬂ [fomwiriamngalk n obte

arent.,c onvent i naI fus
monocliag Bibedis At v D FatibA Bl ot Bad BB S bidpmas and
those phyduged &ﬁﬂﬁfdstsmlsfme@wmhr@ exprdskion veGohatecomprises an antibody

ec flcall t he can
sene b B R ing Dl &Y ‘58%355%??%%6 DG PRRE 130 from
bindingtut thg #b-6f10r6 mbt:ptnncm:gplan tndbidyketin tiaesmissian 0£H.-6 diolggical activity
]nmth?ﬁqupIBO gene and/or am no acid sequence di scl osed

uropean Patent Application Publication No. EP
Such antibodies include, AM64 antibody: (JP-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'l 30 monoclonal antibody-producing hybridomas can be prepared
using known techniques as follows. Specifically, such hybridomas can be prepared by using
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411946. After transform ng an appropriate host cell
Wi th a known expression vector system 10 inserted
with a gpl30 gene sequence, gt he desired gp 130
protein is purified by a known nethod fromthe
i nside of the host cell or fromthe culture
supernatant. This purified gpl30 protein maybe used
as a sensitizing antigen. Alternatively, a cell
gpl30 #%RERSEIIAG aﬂ%e@ﬂo Otirrﬁoxﬁtlﬂi& ﬁnmpnmma)mby otortviertigel BOmunization

111rs:t}:1od,‘5:é\%)I eltﬁezslpﬁmg %er _ flﬁ E’ng%gar%ﬁﬁ%ll%? ?OHV?I}}T:IOD&I cell fusion

methodS@iSictdeingdo ambbetonad aetitvaly-radudiegicadisiby a qorrvetrmonalksmeemng
15 are preferably selected in consideration of the

methode g rmatibility with the parent cell used for cell

f Nﬁ)k@spec&akby ahd mpnodoleh tstisudytcan de mrcc;.‘elced: @tf@ﬂo*@hd For example,

313130”:?8 t?%%s g & %g%%lf‘@w%% dpq&ccor n tuEingthengOgene

and/or amihb adisl. sefimce diznjobe, indrepge Mateal Amahfhi@dn Ppbhqagon No. EP
411946perfor med by injecting the sensitizi ng anti gen

i ntraperitoneally or subcutaneously into mamal s.

Saﬁ:er frinsfdrming whaprsepriate host eell avithi ajeewnsexpression vector system

msertecp% tg% ?#d%%{o hvge?lgg rth er eg%?g?e ﬁre ( P%ﬂﬁa b3%nown method
from thp mssdeodfdly: best cgliam‘ ﬁ;@m@he eltie sppexeatantj t hhigpurified gpl30 protein

may be%@@d 293;{ ée%gi%zﬁ%%gémpf AIRRRVE), 2361 Eﬂﬁl@ﬁsn{geggﬂ 30 or a fusion protein

S COo adj uvant), enulsified t hen
of the gpdi3d proteie Em;(ii afofherpeqieianay perasedes @rsﬁﬂﬂu%%g Qllﬁgeaays to

a IBL to k@miﬂﬂfu%mm AN ARRAAP hhiieR defidtipRFiciRyly Benited, but

use e I mmuni zation with sensjtizin

are prefgrablyy eqﬁect@ianm@nﬁléwa%ﬂ oL 1B CPmRANPIS Wigh the i eslsed dor cell
fusion. ! %ﬁeﬁa‘ﬂ% {oaentd esdt RdnRAhROLH hainHE dib ﬂs&d confirmed

I mmune cells are obtal ned from

f brmgaizetion ef aamalsvathed 1Rt ZNEATHESR I ACEO ?@%‘ﬂg to known
methods USF O exialfpldI @€ a gbRerRahéthed) 1ﬁfs,pe§@hﬁ&ﬂbjﬁﬁi_] desing Hersehdigzing antigen

manmal i an myel oma cells to be u arent. cel |
ot Ak s st S g s
preferaleﬁ?e@&' s'u en¥éd inGinSapls teCathburft bf phdi@haté—dmffered saline (PBS),

e a 63A0g8. 653 3 Kear
physiolpgivaning %wﬁ f%?seg i e Q?%fke%%g"é 8. gF“?%ﬁdPB’%Pt (g
FreundE%hﬁﬁete Bd;M(uﬁit ) il 9884, and tHemmadanhisgyedbOFB praBimes every 4 to 21

s gL (porgy e e pefet <fR8 by bapeffh ol mpunpeion vits

Sensngﬁg@ingenoml (1976) 8, 405- 415) SP2/O ( Shul man,

Nat ur e 78) 276, 2695
G%Bﬁﬂ sugh ‘:&z 3 Hﬁl}%ﬁ%ﬁl Mf tﬁg 8&3%?% 3@1&0% én serum is
conﬁmied?ala)i thé&ildim (de calilo laredgnamd:d fr8m thd maexpal fivbetll f04107.8) Preferred
3 ., Nature
“mmm?f ot 2%@12“ 52[15‘% %@]élfﬁ%’ﬁs E'frg%%é\%sgr opriately
UFesitheBashmalidrymyclotra celis icobe wiedtahe pafent esdiehe.iapeter cell to be
ne,cell and I
et TR B B0 Bl Bt
(Kearnb#, |TsF.air al. ;EI Imlmun@KﬁBV%)' 123 154381—(11550)1 P3X634e8L] (Current Topics in
ods %435
icro gy A Y BBIope (PRI T, AR NP B VARG, C., Euc. s
Immunat. [l %@ o, Shl Qb%)eN&fC-ﬂm(np{[amﬂwa@tI@reé al.pleell (147 Ot dp5-415), SP2/0
(Shu]mtgplgl\/f) LPaL rj\? %@7 8@9‘7!5 %‘éésiﬂﬁ PORRNG GHIRIERL er HOY. Immunol.
Methods (1980) 35, o 21) 5194 (Trowbnc?/ge I.S., J. Exp. Med. (1978) 148, 313-323), R210
(Galfre, G. et al., Nature (1979) 277, 131-133), and such are appropriately used.

Basically, cell fusion of the aforementioned immune cell and myeloma cell can be

ary
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. 5 (PEG, Sendai virus (HVJ), and such are used as a
fusi on enhanci ng agent. Further, to enhance the
fusion efficiency, aUX|I|arﬁ agents such as di net hyl
sul f oxi de may be added for use according to needs.
The ratio of imune cells and nmyel oma cells used is
preferably, for exanple, 1 to 10 imune cells for
each nyeloma cell. The culture nediumused for the

perforrﬁR%d'\)m_ 16418%%!\/%%/%&& :for SRniphs ltlﬁmmb%ﬁdf) Mt ?z, gl(diﬁer, G and
r u Lum are suitable
Milsteipgt., I‘ﬁ"éh?)cf gt@éﬁb%@?‘%@ %\tfdoﬁuﬁijrent i oned nyel oma
c GMJ)I% .Sp &lﬁ%n@r t&lle lacdtblhaml@m %bﬂl fﬂs&tgﬁd Eélﬁé%edqn |gehkrhingitrient culture
e oI ce al SO .pbe ,use t her no
mediuy e S PPl e El R BneiE iy SRRl aglvetylene iycol
(PEG), t&nﬁ&&dms MHYOY 2 ahdtoare uEélT aseefubioh eshamoingtdgent uiuether, to enhance

e s o 25%‘31?%:?%%% 8 Bripr R BB Ol Blo s acording

toneeddel | and nyeloma cell well in the aforenentloned

ur e dium a t ddi n M. Xi-NGg a :
C et Sirshis 25 abd FeTRe il BRAaTheEBRE, fp example, 1 to 10
'u:mnuné&eljs foraaddatysomatcelin Bhe blﬂmrmdlumhﬁddblaﬁhe wiirgientofned cell

. 1, 000 b Cere:
fusion B crfinp s A SHh o RS Rl ol Ml R e
prolifetdtien gf dmtdforemk:nhquﬁdl miysteme anllhe 4 gemoread dultyre megeéan useyl for
culturi%%ﬁ}xSt 50 %ell %%ga‘rf]sg) | u\fsghy |G AN SRR leglteﬁts%gch as fetal calf

renovi ng t he supernata
serum (R )dah g abddain.cofitbénagiooyve hybri domas are sel ected by

¢ Lflé)} %I 10%ejthle%u§1pn @elgiqu%ﬁz{l s ESFEE&&’[ Grd foﬁ’ﬁ?d B¥ mixing

um (a cu
predetmﬂdm&dmmmtmfﬁhm gfotgzp@t@ncch Hn@une ealh andpnesloma celh weﬁ in the -

r %
aforemteﬁé{%‘ill nucggarfec#aé&gu | Clbgﬁ({l&lﬁ er| od o H?I&nﬁdgﬁghﬂéﬁr?e?ﬁo o 60 %

(wiv) Riifp selotion & 2. DEGtsoluionpayith a meak solacglag welght @f plout 1, 0%0 to 6,000)
pre—heﬁte{'ﬁi; %ﬁm & etﬁénh&ﬁ’[rfuge eiftf add\GRh @8k af s, for the growth

standar imted dilution nethod is
of hyblpfétvm@ parelr removed by aepeating W stes B siorersively adding an appropriate

culture%@tﬂﬂ%l%?'?@m@ﬂhg% pefnalat By Sé{mﬁ;gﬂu@ﬁdl tion to the

Inmuni zing a non- hunan ani mal wt

h
anthegbave bybridgmas ars elpctodebyaqbiang felt Sdﬁéogeﬁ%f pelfsiiqe culture
medlmﬁ ﬂﬁ%k ?le hiy ARR-uRGiel RO Ym!( B@hmhesnetdh&n 86hthMidg/hy@loxanthine,

bi nd |n a deS|red ant n_or. antigen-.exparessin

aminopan, a8 & HATSulgremedipgqs g@ntmu%d for a sufficient
period oY BRIRRO éﬂe?all\j‘ﬁ ﬁ)f] s@e% setﬂ s8Wrhioeekprto kel Pellfother than the

antig expr essi ng n vjtro, fu t he
hybridamas ot Pisger H’Sﬁ§t The %ﬂﬁ%ﬂ%ﬂw@ﬁ $iifticriethod is performed
to screé®aftl ¢cloh&BfhridoBRe thal pRATIES ﬁie%hbﬁdy ofApRkdsc.at i on

Kaqko Publ i cat i 1-59878 am.ned
B PadEEn e ool @{%uma BB Ja A S fieen for
obtainidp ﬁl@é&ﬁ)f&fbﬁh&)n&ﬂﬁﬁ‘dﬂﬁbm e dairdéhinhatattibody tenbhbdyctivity of
talne admi ni ster i n ar

bmdma?a 5 Qe Pl B T PG e B B Spyiping 2 human

ymphb@ge ﬁrltﬁﬁ desipet smligee pﬁftelhmnﬁ@mt-eﬁdpmimng eald & wirrd, srddefinsing the

ement | o

sem@%lé?m"?bsx%m%mé e PR R e oRgese fgent
ApplicaBénd KARdku MBIiB2i68EH 8(JP‘¢D H@Y—GQSMexdmmemwmszH 8fanese patent
applice\xlt\ign%%lbﬁs %%%r gp%%s%n%gs/ %3u17tﬁgt)more, a desired human antibody can be obtained
by administering the antigen or antigen-expressing cell fo a transgenic animal that hasa’
repertoire of human antibody genes and then following the aforementioned method (see,
International Patent Application Publication Nos. WO 93/12227, WO 92/03918, WO 94/02602,
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The thus-prepared hybri domas whi ch produce nonocl ona
anti bodi es can be subcultured i n conventiona

cul ture nmedi um and st ored |q liquid nitrogen for a

| ong period. For obtaining ﬁonoclonal anti bodi es
fromthe aforenenti oned hybridomas, the 5 follow ng
et hods nmay be enpl oyed: (1) nethod where the

hybri domas are cultured according to conventiona

WO 94??5%90‘@/@96?346% ﬁ:ﬁﬁ\x@%@ém)e obtained as a cul ture

su ernatant; (2J nethod . where the hybridonas are
.thlz@rmslwedo@/ybamm@ﬁ gthéch prgdegrenonasiopacaprpadics can be

subcmﬁ@émﬁlcoﬁ%ﬁnbm cuftiiei TRQHIA Snd s r&PihdigAaPhid® @b fr h86rg period.

and so on. The forner nethaod |ﬁxpreferred

o PR Phiriipe meRgas axtibgdies Ty e&é?qewﬂﬁ%qwﬁsdomas the

-foﬂowhgtnﬁé%ﬁods%l@r&f F;slsyiecf o1 Ihaﬁs@ u@l@@ tBe ByllteidsQfe @fitured according

to constipaa) meghoc &l EBramHO VDR U Ay agiEnts ) method

where 4 by ?iéiﬁ(gfglzg%@r Eﬁblﬂ'étﬁteﬁ&iy%ﬂaﬂs&ﬁh@ﬂ&ﬁl o cﬂnﬁhﬂbl@)ﬁﬁhﬁnﬂ and the

t rf
antibodje Hi A0SR A7 B PTIGDA SPOPL At D TSI PR err¥ for Shaining
antibodlydwithl ejga purityp ahd thed btk p&lferreﬁl&vr Iaygeeicaa: ;B&Eﬁhgn of antibodies, -
nin t t hen ri n
TROT Bmple iy bt hiSs rosta R R YOTortipg pybrigomas can

be perﬁ)hﬁedl lyspihe aitetitod diselosedin TPox (Fdleai)T#eH-U38208. g The preparation can be

perfori] e e B o B R 0 NoARE e P ARy e ol

_cavity bfOBAIBREMSEM, nbdining 4<CitBCOdBRE) purHFifllgl-HM Inndiibudy from the ascite,

o AR bkt RS0 BRSPS RN ot

contairdmn 1096 fetsesbvas: serurnyrc Bb ﬁMdl‘nndbnctyHMBoﬁmqgsehhnmheun),

b P 80 A3, PR RS B8R g

obtalmagPMédyulg;dye&cﬁm@hn aﬂmyfmuptmwantl nserting the gene : '
c@rﬁbiﬁ%raglﬁﬁb@ @a(n\S’EZegﬁsg{! as Q%HBQIF)HM égﬁ%&%ﬂbﬁhﬁ gre%:é}ﬁ invention,

vec or rnto or exanpl e or r ebaec
whereip thexantiaadyy is@reduskd trough genefisiERARDUREION koRWGUENA cloning an

L L

mtrodwmh@ weitergniodt hash (segafor eep] and Lamck J. W,
Euged Md)ﬁdcﬁﬁbﬁhi%N@@ Gy apu%ﬁéﬂedtla e @ﬁ@émﬁgdom by

e antib g interest, such as a hybri doma.

MACLMW P@ﬁﬂé Hﬁfﬁﬁ/lamaﬂﬁ% performed by prepari ng
t Q& sFoUY; 1&9?%Mcécﬁné<ﬂﬁ\%ﬁe Rl ?ﬁﬁ ofiin Eﬁ’tﬂoody is isolated

guani di ne tracentrifugati on petho i rgwin,

from agell ghat producesithe-#rithody of Itarsstgguchas aélzba @9@9) i iadlatien of mRNA

t QB Th idi
can be comeal 1%_&?%@5’%%3/ RS accBrdifd tﬁinownﬂﬁﬁhods?’b e guanidine

ultraceEaasAian PIoRcsk (CERiie 7 g‘ﬂﬁrg ﬁggﬁ%rgl belhiag %ﬂg) 18%b1%299) and the
AGPC%&EG oﬁﬁlzyhsk{'@'\'é‘t cﬂammﬁle Bi&hém eTd87y 162,658 169), 48l Peeparing

bl s e ) (oo o, L

uecﬂjapfe@m@& dsmgm QﬁicﬁEreb&MENS‘EPuriﬂc’iﬁS@ KiifPasenaciH)e

Sé@é@gg‘%’ Tglgq%'?lﬁ’ 5%%011 g, Sg'g e§1¥$¢§ﬁ %ﬁ%@lﬁ{l_\ Iﬁ’:g%Né using reverse

transcrtfjtéseanm‘hs @Iﬂmglsﬁiﬂcﬂm muyd}e dchiesyd tidins theed MIVOR angpdei Tramscriptase

First- Sﬁ@&%ﬁ@&lﬂ%é%ﬂ so %S A %&%&g&? gng?léeoﬁgitar%gﬁy the cDNA,

the 5"-BaFawmsityd (FohmianzBL A. bud], @rec, AetIdA cieSci. (TDBAPBRYES, 8998-9002;
Belyavaly- & 20 Niii 09 o R1s RTPbs8y PPBG1 886%3) using 5°-Ampli FINDER RACE

Kit (Clontech) and PCR may be employed. The DNA fragment of interest 1s purified from the
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Kit (Contech) and PCR may be enpl oyed. The DNA
fragment of interest is purified fromthe 12

obt ai ned PCR products and t@ nligated with a vector
DNA. Then, a reconbinant vector is prepared using
the above DNA and introduced into Escherichia coli or
such, and its colonies are selected to prepare the
desi red reconbi nant vector. The nucl eoti de sequence

obtamlePdI@ﬁro@Ms @hd tHeh 111§£1§§ twithSa ¢RdriNERdD  Hen, faQéc@m:ﬁﬂﬂit ®ector is

eoxy net hod When a DNA encadi the V

preparedélgmﬁhw oxs Lhbiand EP}IWC‘?@%IE} Escfrenichiq pelh prgh, rddts colonies are
selected R brbfare tHeORbRel MebhibRakNactdrat T&Wﬁmda sélf@heeast the DNA of

anti body constant reg Cre and inserted
interestjip gepfirgigd é’ipﬁ’é%@‘%ﬂe’\fgﬁaﬁg‘) E'AF% at ively, the DNA
e m|arlgNNh%cé‘tﬂhg tﬂQdV rogisreef £1 larﬂﬂbﬁd)bef iintepest Is&ﬂ)talnerﬂ, the DNA is
[ession vector conprisin t he
ligated Sty AIOg: B BGGan & Areist DEED SePSH SRy G B eiom)-gog pserted into
an exprbﬂndt{;@é:ﬂfreSﬁﬁbmaﬁVﬁﬁtth@DN@Sncdﬂﬁlgrth@aﬂlﬁady &egiohendyGbe inserted
anti bo ene is .insert nt o an,expression vector
into an EEPTERIA Yﬁ%tqrsw@wa?@g?é%ﬁﬁ’ A REEHEFROBS ¢ he
GX@ pR&RIcOMN aetHodatd B@usefdgnm]ﬁe pﬂesrmt mxramﬂneas dashidixgichelow, the
ranoter... Then, the an

*antibod§ RE PR O RO LT ERIP YR T4 e SRS BTy E ol of the

expressidh &Qﬂaﬁﬂ@mﬁﬁm lfdr\maﬁ::pm enhmxceiemd@moter Then, the antlbody can be

expressgtﬁngh%g%}tg}'&y ‘%/ e@%ﬁ%#@% %’%%Ftﬁgﬁ? ant i bodi es,

f or the peesphtanveitiongtoi decaratd }hmmosmgenﬁﬂh agansthghan and such,

i A REShS B AR 820,800, Ui oo,

- humanized heitedies, attivmen antibedich cdy bc asedb e Tbbicanwéﬁefb 9ﬂlt1b0dles can be

| | body V region-encoding DNA obt ai ned
prepareélsuga c}%gw\)%vlqﬁ%tﬁg&énunan anti body C region-encodi ng DNA,

| AsdithemgarttiredPisn ba obxawnd befimamih@ Anileastyo¥ regien-encoding DNA
obtamegrys LRGN ¥ ?eh‘tﬁaﬁgﬁ? -eﬁoﬁ?ﬁ%lqﬁnmgéﬁﬁg the DNA into an

ur opean t| o O Publ I"cat 1 on .
expressi@602Br andmmm@namt@@h@ﬁtfommpﬂm@m (398, Iﬁw@pw&t‘ﬁt@ﬁ Application

Pubhcalﬁg{l NOERA5875 Dhterna EEh%I ﬁ;dg@l\gnég?ﬂéﬁﬁﬁ Iﬁﬁﬁcd@i‘%nl}&? WH®2/19759).

In chinmeri’c antli for the present
This kriompanethod can bgiwsedito ebtainshimetic artibadies asefsl 1og they raent gvention.

V\I%Ier Lt t uERAR SR HIB b8 Hish PO Es to ANdsRb& ﬁ%éjpﬂﬂib@ales, and are

he, conpl enent ar ity . determnin gi.ons

antlbodeqsm@qrelafth%@pnaﬁﬁms@@vw PRI APEIRAS of A AntHhed from a

mammél % RAGNKE adfiBody) ARSh-AsFe@fdd iifth @hd CDR@@?& human
hurran 25 an |body General nmet hods for this

.ambodafecéir%wﬁlamre&@d&f%ﬂaﬁgenwsm etin ane @isofwenmksice K ropean Patent

ApplicARp PubEthsh Rybkp ¢24020 Ninbknatidhal BR= 3 pplihtsn Ribliomadn No. WO
Patent Application Pubiication No. WO 92/ 19759).

92/1975% e specifically, a DNA sequence desi gned such that
t ReorEBRsifallg, ATDNSEscanéndeeidyignad enchita ledCDRE bf b iuse antibody

franmewor k. regl ons unman ti,bod
are ligatg B e TP B EREIP P RCa 0 & DY pREGaY S atisizp by PCR from
severaltdlﬁ@bmﬁtﬂ&tﬁ@ﬁhaphﬁﬂb&@@rb@&d nd edrain el apppignrtions at their termini.

The obﬁ%tg{@gzv}? gatg m i EB'B‘E‘)‘? S&%b tg%i}og %%&%Pﬁ{é% %then inserted

into an@ﬁﬁrebii@mvdsdﬂ@xer Hﬂa@ expﬂ&bsi)olﬁﬁecﬁms @esidaredviatnt olost Thgroduce the
ﬁg)ldgfﬁge E&t%rpeéns Pétgztltr‘fgpp%%%goﬂ pubcflcatlo Oﬁt I%1923 9400, International

Patent Apphca.tlon 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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humani zed anti body (see, European Patent Application
Publ i cati on No. EP 239400, International Patent
Application Publication No. g@ 92/19759). 35 The
human anti body FRs to be Iié ted via the CDRs are

sel ected so that the CDRs form a suitable antigen

bi nding site. The am no acid(s) within the FRs of the
anti body variable 13 regions may be substituted as

reglonﬁﬁf Be %%Pﬁx@ecf f3lecdsbay Hsat dhe EDRs ro? ﬁﬁ%@ﬁﬁ é&!ﬂﬁfﬂan antibody form

orm an roprlate anti
o appOBieis Anigercb niing ST RRE K. Ko G CAGOTR o5 G bas dE6,50)
He TR BREHRSFY ¢ 61%:96&d%€ﬂ&%&% arld tmeizeR bhEbodies, and

and humani zed anti bodi es, and clud
includedi pfas exapple, @jjllz Cy@)),(éy QF gna(yg:g; gcf %chermore to improve the
stabilitl BF HRGMABESs orlif ﬂrﬂﬂﬁfcﬁﬁﬁ, th&Buman shtidyiQ deghing &1{31? be modified.
antlbody or IIS prod ugﬁm e humap antib

" SBRES ARIPOGIES GRAT.P GFEORAr FEORSY eiaddom
non-huéantrinMalsiaal k SrufRf aefibdy- d?dhv%ﬂt(] Relby:; gy hut@mfeﬂ@mlbodles consist

non- hyman a hu anti bod d (AR
of the (1385 Bhan apboNY AERT LA ROP TR B Bal 28 s Fingvausgegions and
C regiddk d@ﬂv@iﬂﬁb@mﬁmm&s@ﬁ}t r @oth davdredaoed matipalicitydn dutrae body, and
s derived froma human

f Kk
e e Rl B PO P,
b @gdferradisheciiit sxa@plebof Blfuﬁaﬂizai entiteedfes Iusea:lsmenhﬂ priosechié EBvention

ol S S LSRR R TR P o WO

92ﬂ97§9psent i nvention include a hunanized PM 1 ant i body

NG SRS 578808 b bR mEPRUATR L Byl fhman anibody,

techmc@tfe@ ferbbiiniog admae bt diesbyqianaing usga mmmranahtod)bldmry are also

e
surfacd@f(pkﬂgesifasrsu@k@dmueantlbbdles (ﬁp:@FS’é; bpthe nhegesisplay Qleﬂh)@l and then select

antlgen nd.ﬁ% d%ls égsg' Y zﬂ#%%ﬂe?&t&gg%h@@d ?ﬁhﬁé@ %Nﬁlé&;\%ﬁges coding for

as sr'ng n ant I es
the huxpamgmhdnds p’hlagblcrmgm thag bind fteghe sertigspican be determmed Once the DNA

sequen@g Ff %f E}:EQ tﬁ&'ﬂﬁ%s&% Qil 1ARANZd, B o gﬂfﬁ'@ﬁﬁa‘[@gxﬂrgﬁlon vector

se uences codin human
Comprumtgltb@@b}quvm cablbe corsgfusied te phtaimbamnman aidodnt | wse methods are

alreadfﬁg“ﬁ? ﬁgghg ﬂ@éhonQBPWé 98 /0Py AN CSEMENG ew@f93m213 WO

he anfigen i's reveal ed.

93/1 lzéﬁ,pW&)%/ &P H%W 8§/19|16318 vad WP 95¢brse cat ?Fguqeﬁ as S reference.
%‘Bg% Eéi_lﬁh‘uct@@ ant%ﬂ?tg'éﬁ@ Ezﬁgbé &xp?&ts&l ﬁ:c@ﬂidﬁ%%nvennonal

antl ese met hods are alread

‘methogsub Wheit & pasmstianeeld mused 4he av@@z/gzm VWWQ@P@%‘Z%P@JQ a DNAin

which M}Q an%gé(%lgél@ ito ¥WORREskd F2hun Wil @1%&5%8 to 28sMMommonty used

15388 €an be used as r

feren
promoten 5¥a ok PEBHEAARETHLRL S SHEbEEBE Wregios gemmprising the DNA.

ExampAésCiT, adﬁrﬂﬂloﬁe‘ﬁ/ cﬁl%ﬁ%&rihblﬁﬂ@{heaﬁnﬁ@id}@ﬂﬁe aW@fis Bnmediate early
mammal i an cell is used, the antibody gene can be

promoii/FRRAEEH using a DNA in  which the antibody gene to
b @kBHRSE e&hér%rﬁﬁﬁ&i*d/@ihﬁh&éts tHa@ adrelt ditlizad ﬂﬁ:&ﬁ(pi'essmg the antibody

A NS AT WA S ———
virus, '&iéﬁ@'hh% Bighiam eirkNA (S VENR mpldesciafand npmonmiiaardeHalanedr
promoig?sg egqtrg gquurggglpmag c%nggt?clug }IacjgorslmI (ﬁﬁql ?t e early

For example, when the SV40 promoter/enhancer is used, the expression can be easily

performed by following the method by Mulligan et al. (Mulligan, R. C. ef al., Nature (1979) 277,
108-114). Alternatively, in the case of the HEF1a promoter/enhancer, the method by
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30 Furthernore, other pronoters/enhancers that can be

utilized for expressing the antibody to be used in

the present invention inclugg vira

pronot er s/ enhancers fromretrovirus, polyoma virus,

adenovirus, siman virus 40 (Sv40), and such; -and

manmal i an cel | -derived pronoters/enhancers such as

human el ongation factor 1 a (REF | a). For exanpl e,
MizushMg R &h MEBEM4in{ar BraideNdganhSndlacleicsAcideRes. (H90) 18, 5322) can be
expressi on can be easily 35 performed by follow ng
the nmethod by Mulligan et al. (Mulligan, R C et
alWhenN&tculigs (sbe 7@y arfiFody ged8-cid B expibdsed bufinetbnallyiligating a

converti(ial SR8 Sttt Heod LaRpPE R htEORARERfion (A8 AELRBHay geneto

be expﬁ&mldel ExAnplds oRe pronfd&d03iude the3 8@2provmterparal qucgqoter and such.

When @ gz}cgspgg %%; i | II}n (g,tstlfl% ﬁ’éﬁg %nfr[]ééntbn%ﬂ%rtgﬁﬁgdo&ggﬁ@ﬁgoto e method by
Ward eusb{Whrdp Eofindred., Natusé @@39) é@h @éﬁééstwlardaﬁt Sbefay., FASEB J. (1992) 6,
2422-2%2@;;% 24 ﬁa@qﬁ‘oﬂlﬁerarﬂé)} ?&%.dt%édgi@%ﬂ.ﬁm% t0 gl'?t}ﬁetﬁ&m)f 8885 et al. (Better,

ronot er pronoter,
M. et gy saemedm%&%r24anw4dum3)men the lacZ pronoter is

?ﬁ)gﬁjen t%lg g%tﬁ%ﬂ&qeéfogﬂc&ﬁﬂtobtg\/@@%&%ﬂ%gEagﬂp kil g B: 53%116211 sequence

(Lei, S(R988)., JSBMte&eM(W) 1643794383 may b%lpsed[ap\@glgnal sequence for
antlboc%ls%gl%}log’ 'ggeﬁ%x?t%b%éf é}od @&Em%"ﬁlefﬁeﬁ a%qmbﬁ{ednﬁiﬁ B6n used after

accor by "Bet t er et al
appropgiBistyt refoldingitheeantibody sigegtutedsee; 298808303964 1- 1043) .

1?\ @@&g}l%&rﬂﬁﬁﬂ %oéeﬁieﬁ%@&jﬁﬁﬁﬁgvm %ofﬁﬁlaﬂﬁﬁisﬁd%ﬁ@%uus bovine
el B sig seguenc (Lei,

papillogta, vicis (BRY) &rd B qxqsgmsegleg arhh@em%g iwlaaféle gEuspopy mamber

ina ho?t%eﬁ@?stérh%@ |ex§1%9éi§ﬂi‘ ¢&ctbQhay éélhpﬁ’siédﬂe ﬁﬁﬁfo@hﬁc@ﬁde The

roduced into_the periplasmi ol at e , and
5 R gob wantiic; syaepe

phosphofensioil AR usene cApruiing Eirgre/ Thoreent

used.

' phosph%h'bH@Iﬁ'élﬁfefr%%&'{Ec@glﬂ) gen%%r%@cﬁ%)reduﬁﬁasé [hfy) gene or such as a

repli'cation origin, those derived from Sv40, pol yoma
selectiqf} mgekert. adenovi rus, bovine 15 papillonma virus (BPV)

anthySHeBudidY n_gstﬁlﬁqﬂay beueddbit pr@?am:fgﬁhe emthﬁﬂmSm@bﬁ fied in the
ene copy in a hos yst em

presenfipyeniion: odhg B PR, §¥'S * ggtﬂi) pé?rﬁaﬁzw%gﬁledlg vitro and in vivo

produdfibg %jaﬁéihﬁ amherapededitil sygrns, mﬂh&fmhdsmﬂkammﬂtaﬁﬁt@: cells or
col i xant hi ne- guani ne

ene,
lekm% ?ﬁmﬁw bosyl transferase (Ecogpt) gene,
difRydliceibe kat@ns ﬂﬂﬂg telseydtithdetl} iphnle, thase wtilicingasingal cells, plant

et 30550 8 PSR g S M) B! e i, cos

myelozﬁﬁ,&&tbyﬂmmﬂwehidlnefl (BHIKQ Ipelad Veta, tand sycht Eymuofpbibian cells, for example
XenOpﬁ, d%{%(ﬁ 3§par at Ie?ln t:?nd dt%el ‘i'ngna%d' lyl Vnown plant cells

or 0’ c]t i"on’ Sys
includé milsuid:ﬁvéd'lﬁrsm M!Tcotldzm mGacumy, ewlydt ey be Ictlsul‘cfﬂ as callus Known fungal

cts iSRS, B BB GEATE 0, P FUE) Qg s speri
(e.g., A:edzges) apdl amfh. 25 cells, or fungal cells. Such ani mal

§uctloﬁ| g&gmg é&gé@ﬁﬁ%ﬁo"ﬁ@ £l in%lud% ?ﬁﬁﬂﬂh badtt ¥l cells.

ter Kkidne Ver o,
Knowmbatterizd hells(JE@IUdmﬁhmﬁ and Bedillgs subtis.exanypl e,

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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Xenopus oocyte; and (3) insect cells, for exanple,

sf9, sf2l1, Tn5, and such. Known plant cells include

cells derived from N coti angstabacum which may be

cultured as callus. Known fungal cells include yeast

‘such as Saccharonyces (e.g., S. cerevisiae), nold

fungi such as Aspergillus 30 (e.g., A niger), .and

such. Production systenms using prokaryotlc cells
Furtherimad, Lacteummcad isithznragtibedyt gane ataydwes! ttapsferred inip the abdominal

bact d B [
cavity %rﬁﬁglfﬁf}# aﬁé%@&?@‘%gﬁrﬁ B bétné’?‘%ed ggl i n??odum ng

aDnatht obedyamk e vivb Hredustios systemeinchge dhese utilizinganimals or plants.
Produchibf IS RO G itihd ibld ad i hARSHA BPthatetd | S

urrng I's conducted 35 accordlng to
k hanmae theo dan béuveddncings goatopie sheepmirpioyeesand gyok(Vicki

that can be used
s SR bt AR o, B e o b e
includelslkcwooms.heWibon ssing pleats, fqr@ﬁcmke@bawmrﬁasabp w8t body

g%ﬂﬁ gg&gbgeﬂe oﬂ{l&ﬁqn’c Bsel AL P Plaf@] andCdnti¥o®f is

to produce_an anti body Ln vivo

. producedin the hedy dlthe anmnalwwa*ﬁ? é@dféle Eo£0¥SESH e nEOY Ei%‘@-]nﬁlfe%é antibody

gene 15?95%:? red: edidsid fu§1'oﬁ e #eMeSn thelhiddléCdfia0Rne encoding a protein,’

usi ng nlrm |nc udethosethat tiLl ze

such mﬁrﬁlogsm Wln@b@t%nqls Iyneradaged ikt apile o i B ?@%‘mﬂt comprising the
antlbod()%ne %e&@@hfslo LS is RRER, infd z;fat Bﬂ%tﬁeﬁn@ﬂhd e is introduced

d _aser,, SPECTRUM Bi ot.ec ‘E%Eﬁﬁi ﬁ@w&%ﬁps’ﬂw

into a f&%@)ganurFEh@é}em‘?qﬁ%@P y {sritaip

transgedid dMBAINBom %ﬁf‘th'é%b@ghﬁl ré¢diged the embrsa) Bl pmdﬁ@ﬂdafeom progenies of
be used. An antlb% e |s N &%gduc

gifreient o pregyped from
the transgenib @oRORMmdhes HRy flaﬂpﬂ natelyplh@dbﬁ tienigadsherc goat (Ebert, K. M. et

recover ed. Fo e anti body 10 gene is
al., BiqTerparioay K098 1 Goon G

ne by inserting the gene in )
t IFRrtsgietire, vHena gmvereric asidp g 1an1§<fo®¢dewnh bacubaritus aisserted with the

desive s pS o e o, & SR B B RalTbig stcvors
(Maedi,lﬁ lepl. gﬁ’ﬂﬁel(S%i)JBeS,tm 5900 Mcgﬁafer ewiianycniqacem& used the desired
s in

antibodg4h SaSrEBRA Fatt FPERTCRE oo Ie Soraaned Of phribp Eflor s

mtroddced\ igg badterianichak A@mlmcterm tuvefagizas. t Hais baderiny efelused to infect
tobaccg E‘f ﬁa&b ro)f:ghciv ﬁzé)fzg%rg %(Eam L 'ﬁe@fr&?%ﬂﬁ%ﬁy ?{gl)m #he 14965 of this tobacco

T amount - o at cont ai ns
(.Tuhan]; Ke—@eMaree df. Afri .bdnhmmphail&%d 2fty bih-138e transgenic

%nggrﬁﬁggngggg? %O%&tlﬂ %ﬁ{; 9%{(&2#{ T 'pi'b?ﬁgtl&? #g%ﬁnn oars descnbed
above @Qﬁdﬁn&)ﬁmgiﬁ@aﬂlﬁi@dy heavy blmmﬁﬂ ehainhand light chaingk may be
mserteﬁ ésrath s?&%?%tcﬂ‘s tdﬂd Q%S Qﬁ:kcﬁ %é—tfaﬂ%ﬁﬁ@@wmltt%b vectors.

ene, e desired antib
Altemamfed)jbﬂm iaﬁdsfnnambet 1neert¢dd9t0fa sungie OXPIEFHION \éqcrqm@rrtrﬁnswmg a host

(see, | ﬂéhal Pate nb?@%h n!a\ﬁ‘?uﬁl?caﬁ%%@ W 94/13 923)594) .
eover, obacco Is used desired anti body
g SFis Anebbdisorseddn th@tme@nbmé(ﬁnuwwé&% prbogg Sagrments or modified
produr%?ﬂlgreof %.Q}h Ndn bR SuifAH Qbed ifl thd ﬁ%é&gﬁﬁ@ﬁdﬂ"t For example,

teria su as A robacterlun1tunefa0|e

anubo@:aﬁﬂgmcmm@dqﬁaa b))A¢ e nd splechian CFV)NP agleqhéhaf‘vs of the
Handfl;aé?xﬂﬁ'ng@e lﬁ_tﬁﬁjeg%aaéﬂ‘aﬁﬂ?@pr%@hﬁl@é; anti body fromthe

I's tobacco
Specifically, 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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(Julian, K -C. Ma et al., Eur. J. Imunol.. (1994)
24, 131-138). 25 Wen producing an antibody in in
vitro or in vivo productlonlgystens as descri bed
above, DNAs encodi ng the anti'body 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

b t t Qr
eg., c&(‘}kﬁsy@ 10§ thBReo! %ﬁ9 ?192 DIBRIDTE: BXRL OIS BAMoNBEL 8T T1., Methods

ransforn1n sée, International Patent

in Enzyxpplogs 619860 1 Pt 66@6; Blrmkéhum\b $aPkasn 2y, Mgodhig Enzymology
(1989)61%' P§L‘Aﬁ§) JED WBGof & S@&gn:l 19 myﬁmﬁ@ Rousseaux, J

frag RS or nmodif éﬁx cts t her eof
et al. M@ﬁu}gd&m EWC&%W @882 P3O0 CLrR the! FrddBREC B(1991)9,
132- 13|72vent| on. For exanple, antibody fragnents include

b, F(ab')2, Fv, and.single_chai v (scF
t Hen $oFy can be Rbtainaddpydinkingiihe Hs%’% P ERBEn )ﬁ‘%? Qﬁhm Vkegion of an
antzbocﬁp PR RF€, thé PK&fain 69@%@5 'aﬁ@ﬂ:lem-clﬁdiﬁ Vardt-ioR @y linked via a linker,
fragnments .are produced

oreferaply g Repg ool Qg dapiaeaal Ak Ra Y h 1 bbs) s,

5879-RBELT MEH W FégYonsQﬂ’%SH%ﬁ@ Q,Cﬂhﬁﬂlsﬁﬁl ms @cffvrra@frb@ t&natdrom a.ny of the

antibodigyletie fyvan. BIREOKEE SOHGUEOE DR\ (gt e, R Cxample, a

arbitrafOsindle cBain Peptide conﬂlstlﬂgmfmﬂo 1 9(31'&36 )ac1115’251d1%6 8- 2976;

t 5 197‘805‘1&%% anl by Wﬂ gﬁtugl%g Enz c%%g UYH chain or its
\' regchEéﬂME DNA ey Y. chahaf s \1?@.101:{1&%}15 ﬂ@;rerhmmywd antibodies as

BT N T N T —

templale?sequé@d-16Hg; pridhers thaR:leﬂie thé¢ teatnjni Bf BEGOti¢r, 28d Yhed furfher

e T E N TR LT R

pairsﬂmﬂmbd»d;heﬂdsofﬂmlafs:&rzothhH dHaghaidrL thaiegi on and t he

' %%V r&gl l%?l r?glge‘r? en g;%odljﬁh?naé gleéﬂlﬁﬁtﬁﬁned %%&@fe@ﬁ!ﬂ vector

comprNatgl the NNkl andSe host HBASTOEOEBItBBhe vEE8T 32686 8ptaiiEh @mrdmg to

comeBEERR . 16 AT, e K00 SIS BXOAG copcon

methoﬂ%ammg:l’élelhlosﬂ(ers for linking the V regions include,

C ons ?%@ g 2?3?%%53‘%?3%&12%5 al? Eg Pﬂ)dﬁ@&f #6818 the host by

obtammgmd@ﬁpmmm&thmen@n ttereibt ‘nfibeidy) ;ﬁn@@mn@SS%@ewnbody
frgm&rﬂscodlngthe H chain or its V region and the DNA
encoding the L chain or its V regl on of the

af s e medificsrratibodst, e sufitosy dound Enrmus snolemyes, such as polyethylene

glycolgﬁﬁtvg f}:}féc)n%scs BeuddA PRE Gﬁnﬁﬁlﬁiy”%ﬁ sésNBedesddifl antibodies.
sequence in the 5°tenpl a ence -

These gsidifaedpmtibedies eamle @:ém% Y ﬁlaenm@?lm modiying s %mlp%ﬁmbodm
Such [ﬁ&g%&;ﬁ@ &gdtét ,Qg{a:g%ﬁ%?llﬁ giretrigtotnh:ngggl i fied DNA portion

D esaneaEicE PIAdUEAS, SPLRRESSH SSFEOT FRGre 10 o e tiside or
outsid€ BRI caNd: oSk anf putined idnog2REiey. MGk aRCadior Yurification

DNA has been obtai ned, an.ex SSi 0

of the é@%ﬁﬂdil%‘%d o dna RaRS<ah A 2y OB B AT e matography
Colum¥B &4 B¢ usdTobticAbtidty@foaeeafah tndie, 22 e&@ﬁpl&ﬁpﬂomﬁh column and

proteugeé‘rt(fgﬁlgﬁ%g ! ag%g%lga {t]qr c-ggro%em A CO?LrI}]JIE) ?nc?u&c 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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met hods using the host. Simlarly as above, these
anti body fragnents can be produced fromthe host by
obt ai ni ng and expressing thigr genes. Herein,

"anti body" enconpasses thesé anti body fragnents. 25
As a nodified antibody, an antibody bound to various
nol ecul es, such as polyethylene gl ycol (PEG, may
al so be used. Herein, "antibody" enconpasses these

il
o L X PR O o

n
cromsiognmisirisr, st ralp e GBS s rewatogpepbies
includet IeTﬂ)% AR @hﬁ:ﬁnﬁbgﬁiﬁﬁﬁ dlymgh@ai@msmewge@hy, gel filtration,

e e e 0 1.0 St

(HPLC?O'TRﬁ%ﬁh% dy ré%@selpﬂﬁk@}{mn: ﬁﬁjﬂlb@ﬁseﬁurl fication of

he anti ho use or t |nv tion
Siopesitiongt @Pﬂb@@ewr%ﬁﬂgﬁg beeas{y forbance
measuﬂéﬁl%ﬁt, fEQ,'ISArtﬁ safh.i rBgeyifangraae ﬁ’&oﬂﬁﬂye 1snietendﬂl,ed bgmppropriately

ditusingeierpipacloiangricy PRSI g ering i faftodiel Bl A impygnd caleutaing
the corR¥BENHoA.(1 Isls m B 1 mPERES Aﬁeﬂiaavﬂy,aﬂldﬁ usmchIsIﬂAhﬂlelmeasurement

addition to.the OV. ed
can e S T 450 A2 190 5K 9B AaL B Py it o1
pg/ml WaN ObleMlieﬁborﬁiﬂéibﬁ@ (PHI9. 5) imiatidedl tora %nweﬂ/\ply:te (Nonc) and incubated

overmﬁ n% LS alg%e tgg g:{lté Mea 53101:91 ,B{JO%S@ &n g ropriately diluted

antibo®Ef B presére hryvf:aﬁbmmt a:nappaomadgtﬁﬂntedgample compnsmg the antibody,

e s SB35 003 055 LA, mBRH B0 o

tmnpmﬁmmh Chr omat ogr aphi es include, for exanple,

: h h t G .
LR 00T e SR e i s
(BIO smmaﬁp mg:ddghmaismcmt@efoa opé hewr at sodw imnseatiter miviien another wash,
Substraijte %liutgon Qe a%g&@%\éteﬁ AAPES) bs&%&fc& BAL(3Visth Ys measured using

erse phase be use Concentration of the
MICRORLABERIEADER Mbdciﬁﬁé@ (BisoRad)daralsalatedhe prrcaaigption ot the antibody
of inte Q or bance neasurenent, ELISA,  or such.
peC|f|caIIy, the absorbance is deter mined g .. .
apprloprizatselsgd inibe presert invientionarn SHsiaBeRs feat SAvEhe petivity to bind

to an If% %p %ﬁ% 8o hoerAREGE B28 %fol@ééca?c %Qn\fiﬁﬂ FAgk is, the [L-6 variants

e concentration

compet wih Fait0 gmﬂ tohdrrepentong- B @A 0 Fﬁ@%@ E&P&ﬁ%ﬂ W“‘L’Y» hence
b1ockn£fL BénRELE PR RfsdiRkibgws. Specifically, 100 I.
anti-hungn 1gG (TAG . diluted to 1
0. TheNLu variaptae BrasuFeckby minqdycisg et g‘“%ghasutbsmﬁon of
amino %éidvi@élhudahﬁth% dol¥H 6did 3BEurds B H’L-@d TRY sﬁgin@mumtusé&:as the base of
to immobilize the anti bady. A{ I ock 100 s

the IL-érVagg@t,s wpqt é]lngpeyl E‘P‘f"%l‘feéﬁdt ispre Bvrhgg 8ﬂt@51denng its

anti mmeyfg&igﬁhor an appropriately dlluted sanpl e
conprisin

e antibo nd huma CAPP
adyere spec c%lr amﬂoacnggm)s ﬁ'ﬂ?ﬁdf Bg?qra%? 8% Bradis ¢ Secondary
structuk@8fhé I11R4FRiab &El'drs@queﬁﬁ:é asingasbimagnolddilhr malkelifg ﬁﬁ}(gxams (e.g.,

FJ?I‘BJI lg‘led 2 5 l\zfglagj{}g%g é}@?ﬁ%%’% %fgd s h Y nsgegsrmgg\e influence of

the subs@i@fed ﬂﬁﬁﬁraaidﬂeﬁdué{é} @i thenolidie molasle, After detenmnmg 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 gene is inserted into an appropriate expression vector, and the IL-6 variant can be obtained
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substrate solution is added and i ncubated, and the
absor bance at 405 nmis neasured using M CROPLATE
READER Mbdel 3550 (Bio-Rad) . to calculate the
concentration of the anti bo&ié 20 of interest. IL-6
variants used in the present invention are substances
that have the activity to bind to an IL-6 receptor
and which do not transmt |IL-6 biological activity.

by appl}ﬂ:?g} tlt_ﬂe g.f ordiiEntone® meflddd mr%xpfééﬂﬁﬁ,tlﬁodﬁchbn | dﬂd%uhﬁc@cidiﬁof

receptors, but fail to transmt -
recombinast egfitediesacti vity, hence bl ocking IL- 6 medl at ed

S'sgeé}hcgi gér':ﬁﬂlgﬁé 6%@11%‘{? g%é%lﬁblé/s%ﬂlu@lﬁaiceﬁﬁﬁf etal., ]. Biol. Chem.
| UCI |
(1994) BBt Soto G o IENRY hl (6 431 sdel 3R, Rogt8es, and WO

96/178@9' d sequence of IL-6. The origin of IL-6 used as the
base of the |L-6 variants i

mted; howe
Porias porskles abLyS RO E RLRB RS TLohBCHRfS 1 OF Bicd in the presen
1nvent1§15.‘ %ie?s%tﬁét;&ﬁctey tHap Ha\fetlfﬁ@ ac %ﬂofILQ‘ﬂiebéptoﬁ ahd @L@g te@pectively,
substitution, is error C e Sseco ar
and whigh 34 el ranitalt 0 A MEloPIeARACEI . ey B piong 16 8hd grbring an
1L-6 m&&quntae%& BU-6 PRGE] paptide 00 Hedllss feeerior arW:]l/p'EpEde specifically

ity ¢ ops bodoso i Iﬂhf?érqcmfpﬂ erfits %?%%ttﬁ%g@ G a6 s ot

transmf¥ NghdaBérdfore Bl -gutédidted Sighhieradddhctiondd slockes. Af t er

L) B APl AL e e

amino &8 I%@ﬁnﬂikﬁf thsteptpn difthe HuHGaD IL{G Begtorenting acidrsgquence that is

PR R R R T ——

preferabhel(Ei@)SOamol‘d.p&fataiﬂy antoe ¢t amibmaridesiiues obt ai ned | f

jglng $ Q)aﬁQQ} &?ﬂ@ es 05 Idléqrﬁgéqttf%% ef %Rﬁ Bgéfoﬂhged according to

generaldp tcamm cheftfdds, Hipr eummgle rgnétiveergfimpesng tﬂchmqecs orgehBdissynthesis

| methoclr‘,z) ?D S S n(%g%n gg%gtlt %B%‘CI?P@re%géta néﬁrﬁ% 'aegl s%hueqce that is

involvadainitherbiadagef dL ScinddEeb foneiBon lead isihg agortin, or Vd?tOifBDfﬂhe amino acid

86-93, Savino et at, EI\/BO J.
Seq““%@@i’)e ﬁ%?&}%‘f%ﬁ’?‘%? WD 96/ 18648, and WO 5 96/ 178609.
Pachheraprep@p:g aield - @ partibl gepsidel op He-Piredepiss peitisbpensile by agzenetic
engmeér%%ﬂe&r ?ﬁ?’t seﬁﬁﬁﬁe e c&ﬁﬁ B{ee&%%d pé@ﬁﬁ@ﬁth%‘te@ﬁﬁto an expression

ance’s ve t eaC|V|t nd to |L-

vector,rand énche pepidielcan b obtaingd b ap@bgng ﬂlaﬁa:rvmmetwnéé mgghods for

-expres%xﬁggﬁ‘ga&clr{%‘ afl ﬁhﬁ)ﬂgﬂﬁ &%m%ﬁhtvdnhﬁndléiam| y, by bindi ng

uri -6 receptor or IL-6, the

I L-
| péﬁqpraduq@@ptmnﬁep@aaltmmiwaﬂré EEPIOF PRrEat peptidy éﬁppﬂ@e synthesis
methoc?sgﬁfé' %eh&%il% é@p&?ﬁﬁé %ﬁesiﬂ@tbﬁ&ﬁ MortxBAIpRY sdifd pH8e synthesis

ece a result, the bj ol ogi cal activity
methodsf or|liqugl P@th @tﬂthqsrsdﬁgthi)@%@é? baueEd her ef or e

' Ls;p%cﬂ?l%m t tiﬁE‘if@ |c?ﬁL b@ﬁé%{@deldqmmm@ lecisethod BBS:ribed in
w partia ep I S 0] rec
Contigagiongd: etVﬁ]é’Pm@Bh%frm@Enﬁ%?ﬂlPC@% 5Vl % Pogie Sihents Gataganese) (.
Harual& 8GHENC e9Pf HifRawaShelRnpt tAen ddirdGhate dyhttsis eeaiid)for example,
amno acid se uenci% a |s_|nvlved|n.th?$’k {n. £ th
the follgmwing metigd #27 be STPIRSERL BF TSR ACID SHFT RERIINE s teinus of the
peptidS B dyBithediPed B H3nd 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 o-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 c-amino groups of the resin-bound amino acid or peptide.  The solid
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15 preferably 20 to 50, nore preferably 20 to 40

am no acid residues. The IL-6 partial peptides or

IL-6 receptor partial peptides can be produced

according to generally kno nmet hods, for exanple,

geneti c engi neering techni ques or peptide synthesis

met hod, by specifying the region of the IL-6 or IL-6

receptor am no acid sequence that is involved in the

l.

phase 1338 YR roaBftilorTR RAETR, Bhe R0 430 92 Moo method based on
1heﬁmthém@§@bﬂggemmnﬁgion When preparing an | L-6 partia

P 9&{& AR rp%te{nl'oéﬁ{e?&;? ﬁts%%mgﬁﬁéd & abBeR defRNioR rQ8HGH 4rfd reaction

ng mnet

I nee sequence encodi ng .t he
to clea tgﬁ pentidseprnd fomsthe supnoriee carisd aHt. e s daeglepyage reaction of the

peptide s%%%l@r éﬁ%ﬂt ) &ogg?ﬂﬁﬁrme' &%ﬂﬁ&oﬁ%ﬂ%ﬁ& ELiG o Qﬁd 1s used for the

nment |1 oned net hods
Boc m@g@b aod AGA fanedimeapethgd.r cbermting i th&rﬁ%%@[l Torggample, the

above- Pﬁ@n@dﬂ%ﬁ pré&te@Bd g«l:%tﬁieFi@ilﬁ isAteaRQPhi N Broden Fluofdd @&RPiRipresence of

rtial "peptid ept) de synt hesi net hods, (Pe th
ams°1€geﬂ'éﬁlalt11‘§/m]?§lélé 1%@;991’%1 %mw&gﬁﬂ%ﬁ?% grgyp and cleaving the
pcptldeeffﬁﬁﬁlllees p?@lltl dBRITRSE:-Aiid e 'r&ovﬁﬁﬁ@éﬁﬁde@h chidgweptide can be
n

hase synthesi s nethads ma sed cal |
obtaindh CoviRE RiST Bk 6 TP (PUPATIALE TS e fipgeaction and
the realiRRahIcRAde iHe pepBadtadatdne theafupPey ekrobepiforakd in TFA by a similar
Phar maceuticals, Vol. 14, Peptlde Synthesis (in

method) 856 abg¥e- - 30 Har uaki Yajima, 1991, Hirokawa

Slmte %Bﬁa.metdﬁ&it}eﬁiﬂiphde Bzhﬁl&e&s mmdmugar @sahﬁedi by ﬁppflymg HPLC.
e . follown can.pe e
EluiogReRBe BT d, SRRy RARGEHGHh g orventsystem,

which ReRhé tisedfer pw‘ﬂélh@&hﬁeﬂmns T ficctiensacosragppadingtth die peaks of the

R ] e

fractioh£a€ idsntiﬁed by endenddrivgeightianaly sis ivilsmasstspe@rua amalyse, amino acid

d b h.ch f
compoffigh By Ea-arine anpenpiren AL PRt TG ot oups one

atSpacific eRarhplesofTI-6 phktiabpeyptiviab audl Fle6 réamptor padial Qf)ptlﬂbﬁeare

istof S5 1 AT Y a0 PRENTEL 0508 1P ey o105,

and Urp’e;it&tai& Pattre PeblicatichNo. ﬂ}f‘aéél%)é'ét i de synt hesis is
%‘81\'{% chas eIl & the éﬂ%s%n{ ngigﬁﬂ)% QQ&I Bk u%h@ed': aWBodies which
ase ro

are boua:fdtte vationes rpobtelues; sofh ampcéyetérlene gISf;@ilt(Eg@g,zre@loaéi’ee substances, and
toxins. b§¥cﬁ coﬁf.t%ﬁ@:ﬁ %ﬁﬁb sr &R D ALY SRAiLAR m&cﬁf)%hgeﬁ%é @btained

stran rom the support are carri ed

annbocﬁes tMethodiSeﬁW sl fyingoantibpdies aterpiready prtallished inithawrg, The

“antlb&ﬂ? JGp ﬁ{eaﬂresegyﬂ{vgﬂﬁ(gh ér# Hﬂl‘bh%eché’sre dobjubhid@ LRfEIdGNe

f oni ¢ "aci I's used for "the Boc nmethod, and B@ﬂ 8
t HdheRgents nbthsquesent sweriongor sHapRssme dameen idranspianted islets after

islet trﬁigﬂfmjcaﬁon g!ﬁ?be MEtRMibRed Ihigbaed iRdluBeRYbE e dlaBEte) type 2

treate drogen fluoride under the pre
iabetegnpansreatic iabtes: 8 palidipbetes 2pd sbfer eeyoveeawvﬁfaio&abﬂes also

' mczudésfb%c&{ &Ebétss &Iu@é’cpbﬁfiéhc%a@iﬁ‘é |oB thdB&1 byp@plukelef digroiial drugs, and

upport. By freeze-drying over d ti
dlabetes de b spasifn saecs: AP IS diabelns 311%?3&’3’ SBROTHAITGE H&?ﬂmﬂa‘” genes.

bfks b &e@i@&nﬂﬁﬁi@ﬂtﬁbm fo Fsuﬁ?f@d@lﬂg&iania@@ to transplanted islets can be
ro ection. reaction a

used iyl5t FERSPAEVRIRH. 1 NOR THRBPERBHON (LR B ERTAaPs ot brein-dead
donors! BAmMor@rSihrtlet 8drdiac arrest, and from hvmg donors.

Islet 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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nmet hod as descri bed above. The obtai ned crude peptide
can be separated and/or purified by applying HPLC

El uti on may be perforned unggr opti mum condi ti ons
using a water-acetonitrile | vent system 15 which
is generally used for protein purification. The
fractions corresponding to the peaks of the obtained
chronatographlc profile are collected and

humanf i€ %ﬂ&hﬁgo _Bté’f%enpi'dﬁﬂltfdaf dwiRAPt iAdRgrdfisagt | tiiSplah@tions between
 doriy

nol ecul ar wei ght apal ysi I.a
mdmd@ple of ftlanﬁamﬁaspyglieg thih ARSI ALY Bt “ﬁ’ﬂ%‘n‘ﬂé‘ﬁ‘&ﬂ}% jsgtransplantation
betweedTo E&&&%ﬁe@ﬁ@@ﬁﬂﬁl ¥iShetwed disWah: n@ﬁbﬁcﬁlfﬂl@ present invention,

exa es'of IL-6 partlal pepti ges. an 6 r t or
the actiyify of -6 jabibfiarsdn atibitipg leSBne R 01 B qrREfe b cvaluated by

conveniBRal B8R0, HPeAfickiBkai-k iHedde324 @ﬁl?ures]mﬁf TA-§- H@lb’emdént human

LR PN TRV EO I

1L-6- déﬂ?:ﬁ&éﬂt'c@ll‘ 1IRBY6EBSE; panhetatieanidiie dpede eg thdileb-dependent cells

s gty o S B R Sasine Ut
cells arolaltuedNindd& T ashbant I Pe dhdsn Tas ibidbidtae nddbdiyy the culture at the same

i T TS g S BRSPS B it

additioa%h 8l ILsh athibitor tehsupa b hegalive conmﬂtgr@qdﬁhe’sdoeshot doatain the IL-6

esent . i.nvention en ass M
inhib tg'r?? ‘%ﬁ%‘?eélén ?g%ﬁf%gl c?he %’ro g%en i %\?1 vty of the L6 imhibitor fo
inhibitSUfAERLR! eﬂr@hﬂ&ﬁ&g’&otx@ahngﬂ&pbaﬂtsaﬂ bothl grogpsaf t er

' S?%sg%ip l an%]g on fe% drfﬁ%,gﬁ ggoﬁ a?ngit-ILdé ?e%@{)t%f‘anﬁbody was

found pasppead damzcgeab dtansplamyedbishs m%eamslenmmlmtam Sihithfinding suggests

that IL; ég]&']gﬂ)d Ve d &0 b%ﬂ 6‘1’3@%3&%&%&85 a'?rg uké}ﬁ{ ééda?;@ gor sugpressmg

a étes caused by pancreatitls o
damagbyo trhmsplm&da‘sle’&t#ieom&ﬂltramph@s@mahd di abetes due to

S ﬁ% Cto %% %ﬁﬁms@%ﬁ%ﬁ?ﬁh@'a@pﬁg BBt %5‘(%@1‘& ﬁyenuon for suﬁpressmg

I'és Tn particul ar genes ents of
damagp E@Hmnﬂplanmdsﬁletscme fremmalp pr Beesinpmmadsrasg grofesably humans.
Lrans a?'ean:og?) op'i'leézé ik Rtidaeeol! 5@1’&5@111@%'&&1‘3& eto transplanted islets can be

trans et transplantation | C udes | et

administesersas Idnrmmeuhcalmnd iprayi - adaniaisterrshyplemigally o drsiaBy yia oral or
parent#ﬂﬁzﬁigm@fs @x? A §re3 hmpRMAtfa b Bk iy ARBnAABRESdripPRfusion,
ranspl a

nt at on accordin %) to the present
mﬁamuw&mtmjowqmylt@@elb@mal iLRjeefiaRE Célﬁiaeo‘lél 1Pl§@‘?°d¥a gyppository, enema,

oral eq'%ér%ﬁlfeiss o€ 1k /RS Bé §éiéc‘1‘éd ONgn Bﬁsu pete VEedle AdthiLS1i6H mRthod can be

onobgenous system in 20

selectetdr@p@}ﬂl@g] onthedntisey W@@ﬁnﬂ gempiams (e #ctmq d9g¢ Beradministration is
selectdd Forh HABREAPE @D N S0PREMRSddy vFﬁiigHtl dﬂﬂhﬁaﬁ@eljf RBe 65Enay be

el s s Ly Rt A Bl A e b o 50 i

A pref&%@a@s‘e%ﬁd In ki M b teb4 i SnéthodD are \We €11 brsd Yt eamnpw, f8en hmanti-1L-6

resent invenfion, . the activit

Tecept@frﬁﬂtlgpf‘b isuspdh, the pfeRtVE dg5e ﬁ@ntﬂf’%’h‘%%lfg iRk lﬁ&f" aptibegly is present in the
blood.S| SHRIFGER msew@b Babad miykp bedyweizht/eoath (f®irlvadks), preferably 1 to

Speci fica | I s. added to cul tur
20 mglkg bpdy s MW? Wauemenmwﬁ&@%%% a5 dgp infusion,
subcutﬁt?é\&@)im eJS’d-UM suEk e tolsehyrabimrRa eainkh, fomexakips:, twice a week, once a

de endent, cell |ine nd.the
week, SFR PAFH BTNt GKEBy HEOPL 6hep d R LETign sphedule may be
adjustéEBs lﬂéﬁﬁ(&h@l& lagteﬂdmgelﬁmaimﬁmaaubﬂ_nﬁemﬂmf tivto ra. week or once a week to

once eélegyetgvréavgée gl (Yﬂce every tﬂr%g %v%eﬁsr of OB éeeesv%lry ﬁ)upgvggks while monitoring the

condition after transplantation and changes in the blood test values.
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cells are cultured, and 125I-|abeled IL-6 and an IL-6
i nhibitor are added to the culture at the sane 10
time; and then 1251 -1 abel ed &t 6 bound to the IL-6
receptor-expressing cells is“quantified. In addition
to the IL-6 inhibitor group, a negative control group
that does not contain the IL-6 inhibitor is included
in the assay system descri bed above. The activity of

t hﬁl ‘thﬁ?&:séﬁ%\%hmﬁ the fx%én[ﬂsh#cp 'S%;ﬁ{éssﬁlgﬁﬁgmgg t@g{'ﬁg\]’:’\;ﬂ?&hﬁéa islets may

contajnqjhenmaqeumcmay Empmbétscaza@nm siichtap axaswa@*«res and sigbilizers. g The
gqulkﬁjgn@%ﬁtgﬁﬁ YabRS” rdfer i@{ﬁﬁg:ntaﬁ 12 EQﬁ 86 So-daRd G el with an

rans ets after 1slet transplantation. This
abovef-dasgmbﬁg agafy et may or ay npl itelf pradusettas sboygries@ibed effect of

suppr?ﬁ ? {oet‘fﬁ'fgf)ﬁgteﬁ'?ElbllQOdA%nﬁﬁeeIfy‘ SBE Bhrries rﬁﬁyeﬂé fhaterials that do

essl ng amage to transpl anted islets af tac{
not hveftls ¢ acaﬁ%q@mm%mg drmag o) teansrlantgd it dw prodpes aypdditive or

syner@bﬁ@st&@ﬁzlﬁ @ﬁ'&?t vWentdd&d B @3e8thattAWSIRH 4011 -6 Hhibitor.

pressm damage to transplanted is Eets ar.e

sharmsufiedtacscpizblc 5@%%%1%@5%}1 fiRRFAmBle sigide water,

phy51ﬁgﬁi§5&££e tsﬂx%ﬂ%?ss SEtlipiefitd SPUTRE) phRErvatHAa! @&6rgBSLs, chelating agents
e to transplanted islets can be admnistered as

(EDTﬁwadﬁa@émddwdﬁs and may be adninistered systemically

or Iﬂ 2L Hrds¥éntdhPerfioal dérgeRa iiRiide! n-iasidideietddney, bdtypical examples
exanple I ntravenous injection such as

of S“qhﬂfl?}é‘fl%ﬁpf iAot Acid CieRy Sue peeerple mi"ﬂ?‘iagﬁ’é%ﬁ B monolauate,

and sbiBitee Moﬁ@palﬁktﬂ@ug@ l’&bﬁk‘dste@ﬁsucﬁ WP pusktin ﬁ:;bnocaprylate glycerin
enem, or enteric ta

. K
monogFiEicd SreeaRRORIaR / oM Ao A g Jsgeelyoen
monodRaed, d@da@%c&@bf&if@fbaf@e @ﬁg dbeaghyiet@ Mionslingleatansblyoxyethylene sorbitan
ective do

{ {
faty S50 BRPR O 5 AOTHES P IFEC G HD PR - RRPRGY Baye sorbin
monodRiatH) b@ly&dgteﬁ[}mﬁiel Svj&h;an hiversthasse qsay,*o&yethﬁlem scetlitdrr momopalmitate,

sk RO B R BB e LGt b s

sorbitfatly acidieRtieststich ampolgre:tjtdddeueesodm fetrhdtennste ahd polyoxyethylene sorbit

e SRR e RS R bs Bid SREELRR s BEIRERI e tyry
moncamsxdm quyeﬂlyme gsbyol fattytderl Sterb bwbdis pshedividneglyop] digtearate;

s 0 A A BSOS Lo

polydxypagyiene siket @hiers isach ant p@y@n@ﬂ@lﬂm JP@U[OKWOBIﬂ@he glycol,

e
eﬂlerpprdzoweﬂlmk alkyhpher¥ etbers suchae e&lyoxmhmi@émvmnyl ‘ether;
polyoxggtﬁ:ﬁ’gﬁg hérdege;aeca%%ﬂb ?50‘5845 ){)‘325!03(?&391%{1@ 48R dfand polyoxyethylene

or exanple
hard@ddmaﬂt@tmb(@pb’nXYﬁhﬁlﬁ%hyibﬂg@%T@ecaat%é@a pelyosyriBylgne beeswax

dcnv@ﬁ% shh ApoWSe é'ﬂt;i/ﬁé fsfn\ﬁ?t W&?\ﬁx p‘é%ﬁ &Hﬁ%ﬂe 1aRbBE denvauves such as

or ‘once ev

our wee whi | ¢ nDnltorl th the
polyaxyaidiylene fanafincandtnodyesiyetivteneit %tﬁY %Fﬁ‘éja@hi&ﬁ@%% B of 6 to
18, SQA]JOE% oﬁﬁtﬁreﬂﬂ eHEStear?dacill Bndifte Present invention, the

gent’'s

pressing .danage to transpl ante | e
m@@%ﬁlﬁﬁ alsp nyﬂw@éwme éﬁﬁeggeais@@r&%{mc ??‘QF%P?f‘ér"if suich include, for

B EuBLRSBAMAS to@kd 10 ®ersscarbidneat h as sodium
eXam?ﬂ{ar maceut|§call acce ?ﬂl)b = S

f
cotylpl{ai. sadigm EY e e %9%% o LElIEE ool o e lileter sulfes
in wiaBOMR 183 cFdbeds 208R 1 8 camben 'iﬁitnmndﬁ‘ﬁé’ aﬁ@ige Rt fumber of added

roducetﬁe above-descri bed effeqgt S ressin
ethyla%ﬁ@@ deisg toramish % Toat Briapeer e | SR 2t Sfosuceinate cster
salts Bavihb 8h SIkFRYrols Wit ©fd Bl Sarbbdbitod8, such as sodium lauryl sulfosuccinate
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not have the effect of suppressing damage to
transplanted islets, but produce an additive or
synergi stic stabilizing effegt when used in
conbination with an IL-6 inhbitor. Such
pharmaceutically acceptable materials include, for
. exanple, sterile water, physiological saline,
stabilizers, excipients, buffers, preservatives,

L
such amphm@myclmtmérsggnsesfaﬁamgldt gppire il Wl@lgbfhﬂ fg agidls hayed2 to 18

carbona@o%&‘de sorbitan fatty acid esters such as sorbitan

nonocapryl ate, sorbitan nonol aurate, and sorbitan
mémsptrmdtmers;of ghy desergants desoyibed Abpvesen bg cembimeg and added to the

agents QF ﬁl%j::'i’éégnﬂﬂ{?élﬁﬁﬂr yintée en@é[ Atk %ref@?aﬁﬂméédl @k %re%&ﬁtmns of the

rn nonost ear at e; 0 yg ycerin atty acjd este
presen@mmtwg mrée@pqlm@wthﬂfslerﬁ@fmwé%@féd eHEE LY B%P%lysorbates 20, 40,

60, ancfjg y?s'oﬁoaltt%% ARoRcY E%ﬁlaﬁ?'ﬁ%fbﬁ&i edidiyoxyeth lene

yox ene sorbita fatty aci d@Sters suc

POIYOXEBEO}BEL@;I%EWP]@n%mbéﬁ prioxAmRbdraDIcares Fl 56 l;é%ﬁr?%oem%fmd
S ORIz int SRREILER AR Y lﬂﬁigaﬁﬁth SypRidf dBtergent used When

polysopuisy kgt M‘W&Pﬁ%&%ﬁéﬁ@é gange ot 0861 6 108 Sym

preferddf} i)(ao&ié/ ?a bEOS0S &S bm brafmt, Trﬂuﬁ'b easfertbly i leyr@uyeedfryd0sne 2 mg/ml.
sdrbit fa aC|d ers $ O|y§W%§t ene oli
sdn#apresnt %Ffétg%na eéu %?&39 éﬁ]ﬁﬁ .{celfy acid, malic

acid, tﬁrﬁhﬁ%@ﬂd,eéﬂc@m@&iﬂ axotRt a&iﬂ, @Basghmqemphat@tgmom laclid, capric acid,

deoxy%i\tg rggxgzqaglpghc );é,?tﬁéq? fyl e}} 5.@84\'?/ cer(%/ f}ﬂ%gﬁhar (ér&ugf; gc:lds and

carbon§d4dd B@ﬁf&orﬂﬁﬁlﬁydr etrieridthy b‘tﬁﬁ‘erﬂm&i iaddabobs buffer.

DY EhRAenS Py e 15 S R B S g poers

knowngh igr Seld o€ Hqad p@@iaymoy]st hThebﬁa&loywn}zr}aump;slm general in the range of

o B e BB D S Rl R B B S05, 8 o 0102

mM. et her; polyoxyethyl ene al kyl phenyl et hers such as

U BB BT BB LR B i

polypeq)uﬂe@pﬂ:t@ni mh;asishylheaibmnimrgdhnemwamumogldblﬂm amino acids; sugars

and cagj[)&%yé@%}é «%}Y %@ %ég{wa%ggyg‘gcf%eg@ﬁ%ngﬁ% ugdar alcohols, and such.

pdllgremymhhml aeils isdnds bashrewsinaacidsofoy exdrenlpyrginiae, lysine, histidine,

o oL Ry R, R0 OIS 3R,

phosplme HllB, mHmedy pbos;z@at_e.amls@ atidg)s Pohapokseeanhipp @wés gieawed,¢he pHis

ad_}ust%f ogtrﬁé?ﬁ?rgd vBﬁg %%%ﬁﬂﬁlg aﬂéﬁ%ﬂ'&f@?hﬁ ?logﬂiaﬂ? :aﬁ% table buﬂ(‘g:;mg

substameanﬁ@lr ezimmblk yngwaﬂ@ta@glsm\paﬁ@c hyriraghlog @9@, qs[q hory acid,

- sulfurit 9.&1:&8&&%5 hoR Q{%‘f‘mxcséé‘fch afd si@?ﬂh&%f c %)ﬂhﬁ Hﬁsfeaﬁlﬁ use of phosphate is
um 1 aur and sodi um ol eyl sul f

parhcxp@ﬁwbcgeﬁmygweaﬂt EiMes guiiesiakig Prosgeeddicd. Womt% h Rhegphate is

parnc Ldvglh% Poddaghekrb Parabrit AolR s@s%ﬁaﬂ‘ﬁgoﬂtﬁﬁ ofd4BIcA@Rls, such as

ar nu er of added 35 et hyl ene oxi.de |s to 4,

malic suéHarancRsih GHTIE BFiloSYrEI pafheind Aipgric agh if‘gtd@ .0 CERIRIn
corresémaﬁij dﬁr?% s&@fa?at@ e fartr8hid® chdatd e, %cﬁia{%yibn,%ﬂﬂﬁte ion, and such).

car.bon atorrs S ch a i, um Fa
Preferted| e é@ﬂﬁ@iﬂ@r&@nee]gﬁ@% §ILB¥1B}OR it is possible
to use 8%@ASino L&Ak HBF BxarSH1y, C@tﬁt@ﬁﬁ@@@@ @hd @pﬁﬁlc a01d, and salts thereof
hi ngo- phosphol | . such i.n el.i n;
(prefes ) TRE B30 S b FRERPIE AR PRy 4B fselycine, serine,
threonhtR Qalind, kRthl&hine, cysteine, and alanine; and aromatic amino acids, for example,
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carbon atons. One, two or nore of the detergents
descri bed above can be conbi ned and added to the 5
agents of the present invené'on. Detergents that are
preferably used in the prepéafations of the present

i nvention include pol yoxyethylene sorbitan fatty acid
esters, such as pol ysorbates 20, 40, 60, and 80.

Pol ysorbates 20 and 80 are particularly preferred.

phenylgl%g%tm%ﬁﬁﬁo@%@/ %ﬁégg Eg@s u%%%qlmé?e al soaS

pietein s sadars afith eazbnbxdamtemu @S@p@émchaatré @n¢ smongspecharides include,
en e t n
o a8, PO PALRS, Sy T, il s, ol
andnﬁ@mmeral in the range of 0.001 to 100 ng/m ,
}'aﬁ a%lngr él@oﬁo?k%nﬁlﬁﬂ@ qmoéxagl 0 %mtngﬂép S&B{tﬁﬂ and@bﬁtol
pre erabFy 1n range of 65 to P
phesethe agw@mfltbmpfeﬁﬁmﬁ ﬂéfﬁ@th’m%ﬂel]’é@@rf‘&ﬁsﬂﬂﬁﬁqué sofutions for injection,
the ageﬁ{stréﬂ Be Rifddaith, Ef&e&a 8 bHysi oM i’c§1 saﬁﬁé @ndlodisbidhicCsolution

succinic acrid Ctl C aci ssium

Contalqm@glph@ae@r ogma ewHTieryAerels (Ssp s B oD DUBEipeh B pensitol, and

un'ﬁ&ig al Slutidos nSdyRNaka m étﬁnblﬁmm relpriate
sodi eéerTgér/ a}ir‘ﬁogﬂéc?ds and 15 carb Qﬁpdp

nc.a
solubilipimassasrsuph ahflsghals (ool %SUC%BOW%CMB 0 &?Y‘ﬁf’l PEG,

and su(I:H) O 1fhnPib8R Aeflr b RS(piB¥orBatef 30r s8d RC @G 0hy di ssol VI ng

e S e ol ot i iaed At A ishisohd efustrs,
muﬁ:%g%ﬁ@l sdlﬁricbmmd@émg hgdnts, aaﬁbmanmaﬂa guchbl y in

the range of to.100 nM .m)re a inthe
Hirgeinoie 10 e oRriTpg LS L AR S JIE: B FXHEP S, Somppnds
comprﬂsﬁl\g%ﬁIﬂnﬁﬁ'yﬂ@éupé 3@0&@%@1@&’&1@& N-acetylhomocysteine, thioctic acid,

PG Y T T N e T

- sodlm@ﬁﬁdis%lfal%ygafﬁhmﬁé’} dnd aﬁmmtmmm Ity o 7 carbon atoms.

sacchar i de osacchari r
S5 A L REEA R A i i
dlbutymﬁjﬁﬂﬁ( t(ﬁl@énd?l@m‘miﬁlrow agisola) e-tobystiend, toboptteralianeiate, bragcorbic ac1d

= ek A AR 24 S 0 e i

sodiuns allfie, trivanglggllpbospidtgellate) ardl céncladsg agamfewcmaeélsa
ethyleQF%llli ds ar uset%a (g%g’r Erolhla eﬁ'}gﬁgﬁés‘gﬂﬁg %nd sP&i‘ﬁII{eﬁlEﬁghosphate
adé€ mqlu&bdl ghbaddnés iy be sndspsuaicé & MQgﬁca@glgﬁqj{r@crocapSMes of
[ I
il RO i By A e B850y prdas ot
drug déloveny sysiemsi(lipeseme altiusnin meicrspheresy mxwogmebg@; narpepagides,

f 0 5 I ] 0
oG ORI ROt tcbmpelit sl gy, oo 5
and the EkQ0 parthermrarhsthedhianprepednsagenishs srepardtslens agets are also
kIlOW'ﬂRg.{ld %Q@Pg&b’l@ﬁl the {%Qérﬁ‘ 'h{{/eﬁﬁgﬂ G.',?ﬁlg@icét‘iﬂ J %i@ﬂe@ivlater Res. 1981,

tartar c acid , citric ac
15: 162617d; Langer,iGhesr. Teckad 982. 137 983 0. Bt N6 5175.519; Buropean

Patent%i{tp'h@ Q@PZ@BQ@? $iaRhRkLal, Wlopdihbisabes i 100 547-556; and EP

te 1on ccinate ion, fumarate ion, and such) .
133,988)ef erred anmino acids are arginine, |ysine,

Ni 15 Qb OByt c ARA QB bIB IcR@ierdticH ey M@naltél kleqi@B Ebhl tBose

to use acidi ¢ amno acids,_ for eang E’amc dﬁedth o,
describascrbeyp aF combingd depeadineon|the DR SF 48 agsé‘“%&a Bt @F&Bf@ml ereto.

S Ofi iR Sk trkntidiereldidd 1o Qﬁ'@tﬁéﬁs&@t ﬁ.@présﬁhg dxRagd ®, transplanted islets,

i sol euci ne, |eucine, gl yC|

whichggmiprige thestam; Qfﬂfiﬁ)éms@%g @il 1th] tgrﬁlf:\]g ts gﬁ H;‘Pe% ‘transplantation.
Furthe 18 BidsEntai hboR e416k8s tof Iﬁéth@dﬁfﬁb ki®proving the survival of transplanted islets
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23 phenyl al ani ne, tyrosine, tryptophan, and its
derivative, N acetyl tryptophan. Herein, sugars and
car bohydrates such as polysggcharides and
nonosacchari des i ncl ude exanpl e, dextran,
gl ucose, fructose, |actose, xylose, nmannose, naltose,
sucrose, trehalose, and raffinose. 5 Herein, sugar
al cohol s include, for exanple, mannitol, sorbitol,
in the sﬁﬁ@ %%‘f’dhté&n DR dde raaeRhSeRhy 'iaﬂ?L-%ﬁﬁﬁ@ﬁ&r to subjects of islet
I nventi on arg prepar éd as aqueous sol utions for
transplam@te®t i on, the agents may be mixed with, for '
Ghe PRI REHCRAl orgali i€ bod§ ?é@i of tﬁ@bﬁg&hﬁms or an excised or

soluti'on containing glucose or ot her au I a
deliveredypart of ths geganisensiio §p istereg) iRghaibRes %fthﬁﬁ??ﬁ%/%m"enmn for

suppre @il 2Rk YorahipPintddBitletsTh %@%@%ﬁﬁblﬁ&é &ﬂﬁ)ﬁlmork&ample human,
used 1 n combi nati_on mﬁthkapproprlateuﬁﬁbﬁyﬂfgdl| zi ng

domestiggErie] SueRS 250 AT GHIRSIS) BHtitsr b7t BHF

PahY ab&glwr@ of IEHeQﬁ éxﬁﬁﬁs WrY 861 parfEarly Bittted bubpref@ibly include
sorbate 80 .and

s e enggr s (ol geor e S8, FCOEh, oLy

In the ﬁ@éeﬁbinlvbﬁ‘tﬁ:fns or@ﬁ!; Rdjeltfineplanted S0 the Rfetafehids liver, and more
reduci ng agents, antioxidants, and

E r co tal 1
specifi nt “&ul fur - cont ai ni ng reduci ng agents
IrHaJré;ﬂ e‘adﬁmﬁs@@ﬁp h@lucxe@ﬁmuﬁdparbﬁtem agimimstrgions.  Oral

T ——

for exa.bﬁilé) @tdhalo bamiﬁﬁtablet] i oagsiuj{e; aohition dmﬂ&on,banicsmpensmn

ol,l ¢ .aci,d_an s ther
L ReGt SRR b fl A ERRO AR pfections. - Such
injecudiﬁ\zmﬂ@iel fdr@ximpm mnumm injebti@g wEramushear injection, and

intrapegl ] X'I da (it;t;t H\gFt géﬁ%%ﬁteaﬂs%\f tfﬁ&goaéqgtpgﬁresén? fnvention can be

i but I OX
achlevéli.llb}yinhfy)dn@ng/ gans soﬂnpnsmg bhgmpWJ@Ides uodmchntemeﬂered to living bodies

acet.at e rb
using gfneégjce It%c CEJ% ! %ltéiﬁht?vel}; Egeo?szt% @!&% gtﬂfevgxrltéonemay be
administesiduncailydo tugended ke DB freatesait. unk qr@mnpb; the aRenty Fan be
o e A A A8 s it o
DNA epycudmg]@sghtaie@f ﬂaamemmynnfnm aphosphat e.

r g9l ]g& F%eag?ﬂﬁ 3, erﬂ? 1&@&9&?&5?5@ gdlhﬁustered to subjects prior to

m Croc mcCr OC
organ ttqrmplemﬂnem,my heimapbamean g@m@ﬂmﬁatwm or after organ transplantation.

) pared as
e 2l buni n
mﬁdte@@qéwe}ywhernﬂcgm@ﬁw & iH# CHpATRE Oﬁé? liyezgdbpart of an organism, the
suppre%%g%’ n%ﬂfésdf e Spre@nd iRl 28§ be R@Gﬂtﬁtﬂé@*\vﬁh the orgamsm art.

eutical Science 16th edi n , .0 §
and therpsesepkiay entings { oaEarHRg, IR F“&ﬁor % {he ggnaition of the

organi$9€ nE§arﬁ1§le§hh§Hﬁb Qﬁ@ @ HRASH PRSI S ts ofths @reskﬁtqywenﬂon over the
and are app I cab ?

0 the prese I nvention S
organisn PaTS. 200 A SURBOEOE RSP SIgha PIeSs inggyors fetished organisn
parts, A BES ot liiRAthekeeh. Wl}%%&hel; anﬂs&t is cultired Rallg e No.
3,773, 919 Europeggﬁag catlon No.

EP
above- 5@11]48116 gpatﬁﬁtn cap g@resgglg aggnts gégle present
inventidfA 9o Eiturd 32dABSbE ﬂl@ib&feﬂlﬁ,&ﬁlﬂyi 1@&bﬂ%1@b®@tsaﬂoh@nsmg oligonucleotides

carriers used ar ri sel.ected fromthose
O‘heﬂﬁg%?Pﬁ@HU%bEW%c ﬁﬁgﬂ g@% 5B t he type of

dogBgecd@biindxtt ntieodd of thd preted Lﬂvlaﬁﬂi@ﬁ, 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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The present invention relates to nmethods for
suppressi ng damage to transplanted islets, 35 which
conprise the step of adm nisfering an IL-6 inhibitor
to subjects of islet transplantation. Further, the
present invention relates to nmethods for inproving
the survival of transplanted islets 24 in the
subj ect, which conprise the step of admi nistering an
present faventioithd} Beidrhinistrbd siedudtanéoniski with attleasnhem lantvat i on.

. Herein, the_"subject!. 'refer.s to or i SN .
SRRt I R R SR PREURIS giy fhg supprossing
agents R tHe REschhigvettihanhsybe ddminéstaddiviniualle siethitan¢dushn

R guPpE e R a b o fmsy B RRREISI R s of e

transplantatieh sfidrfie iskxegvedeet tramsplantal) memty be admimagtered to targets at the

same qsrg%(l:slt tgg _islé%ﬂg Mé%g@ﬁ%mﬁgé %gel% tm%[ 5% ‘z{h%}:d R@fsfeitsczw %c%}bric')r to

e -‘organi sns" are

transplpatatiogul arly limted, but preferably include organs '
tq.be transpl anted w.ith ' t to
L

transplamted ifléto is suppigased and vimbilityansppraveded Thic phrash Esupprassign of damage

i ncl L i : o fica LML o raning
o v S Rl GRS, R icaansio

€l n, es oral

_ transplandtipar ent eral admini strations. Oral administration

inglu f or I LAk SLE Al ;
5 g 2 BBy g
sugar lgvelnid Bying bodies, ,acccagirgttp theapetipds desenibediinthe Bramplpnn Blood sugar

levels ?ﬁhdbesﬁ@ i, Al exBR) Fent)g'éélhe bR ot {HRbrbid i€ Sand determining
of exanpl €, adm nistration of injections, Such 15
blood sugae bavelsrsing Asickunen Glurose Xawpizes afign plegna Sesusing.

Eh h&ﬂméﬁhpﬁ%yﬁfé%tgéﬁts ioff‘jtl\ge?ﬁrkééﬁ’ﬁ indé&ion for suppressing damage to

i
intraperitoneal injection. Meanwhile, the effécts o .
transplahisdrisiets causen sesieingd dessenseimblond sesr kxRl famage i tEapgpfanted islefs
is regagd’ed' LOOSHGEAT BRBEBHFAYPRhE 1RO isMtis@RRCEsSeipréRd ds@ result of such
~be admnistered to |ivin b&gl es using gene thera dislets”
adminisgehp.duie 81so Apfedp FaRIlyds ‘?a,at SEH FUBPIHFS qq%aqsrtgg@ﬁ%plante islets

after iIAVMERLPIARABY, D8let aeivAl SdrEsehsdsaeityl detdrtininp evtdeedr or not normal
areas of treatmept. For exanfl ents .can

e,. the.. be .20
blood ses FvslsaretrsYe] BUAMIRG FERPIBHIARI HEPRBUPY s Forexample,
when 960 &8k @i8¢hSoan Ve i$AASE FiReh 9eingledidhb ere)raphplahidéto the control group

.encodjng a peptide af the present invention,. T . g s
descnhqﬁdar@%gfxﬁapls el Hie e @%%fmﬁeﬁvgﬁﬁ%edn%{gie s viability can be
regarded U%Ft HRFEVER vﬂiéﬁit’@ﬁﬁ E@n@ﬁdmﬂlﬁc;rtoﬁismf gaused for the control group is

transplantatjon, at the.ti . 0rga q s
transplapiEHdp ALk recgptos Ao St RAlespup flospiBd in the Examples
hereinFHérkE bloot RegA U PRl estiregored emhld ravipferte and tiusithsd einbidity is regarded -

gnce or repeatedly. 25 Alternatively, when
as 100ei nj stered to an excised or delivered part of an

or gAnirkmartidoeumsntp pited héraiy Aagardpondted lneeipbyseference.

i nvention may be "contacted"” with the organismpart.

In the present invention, "contacting" is perforned
[Exangdex}rding to the condition of the organism Exanples

[ ud raying the s [ ' : :

R B e TR R D SheP R o Rerib it reforence o the
Exampldgli g ittibsotstu pp ressiued aagemgdinpfedttherctor esent

i nvention to crushed organism 30 parts, but are not

limted thereto. Wien the organismpart is cultured
[Exangpéé [l 5lnvestipation 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

antibodies
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above-nentioned "contact' 'can be achieved by adding
the suppressing agents of the present invention to
cul ture nmedi um of these c s, or by introduci ng DNAs
conpri sing oligonucleotides of the present invention
into cells that constitute the organism part. Wen
conducting the nethods of the present invention, the
suppressi ng agents of the 35 present invention my

beibagdietipsdre ek ﬁér:bﬁﬂéﬂﬁe@lﬁy ﬁiﬁaﬁémﬁﬂytadﬁﬁhstermg streptozotocm
osi ti combinati on W.th at ast . on
(180 m/RRTRIHIE CaFBL Fahhatpobiy el EACHIRg T Jestbys
pancreatlag.%ﬁg@hﬂfs 15131@ 25 su@l@é@ﬁinlldtﬂﬁeﬂ Ef ﬁfbplt&yitd@ﬁl elumlt(lates the majority
stered si ously with at | east one known
of B cells, ﬁ%ﬂlﬁ@ﬂl‘ﬁ%’r”‘é%@gﬁ d"‘} eEme enbodi nent, the known
whhoot 1b1e15 apsylaanti nsicel n:talir&ametbhmgymlc ageniBigol).t Héree to
pr.esent ent | i stered V|rt I
five daysF R FprodiiGH ARRERYHSE s SHTRR LR b Mot S I re rapspianted t
the liversi df\dmﬁctlonumm:ya e el neiat eilbelislars wetedsolattd rohredonod pancreas

. at on.,after the islets have been
“ﬁngﬂmngﬁ%EF ) oplgay be adm ni stered to targets at

Zﬂﬂaslessmm bt: isobated fromen sisgle nzous@Abarergaat i Ineﬂh_y casehpd 400 donor islets
from two?l?%ﬁ,téqngﬁ%/ bl gd g\fqu]?_%vgﬁ v{resf% Eés‘f‘or%({]aﬂérttfaﬁﬁ)lﬂﬁét%n 1o Hiabetic

rérn ppressi on o
recipients mg:e dl@betﬂsamgldl berfraated (§Il$t2s means that danmage to

%ﬂaﬁ%‘iﬁgldoﬁlv@is%oﬂécté&' BBhERE gﬂ)l%?ﬁgﬁ@ ad {)l'ot% sﬁ%r levels were

nprove 8_ suppressron
determined usiegpé Baclovan Glusps Argluter eBappl a@efsslsmppn&ssr on of

Al dﬂ@'ﬂﬂﬁu&? p%t?ﬁ%tsaﬁ&ﬁ'm@ Mdu@tgdld not restore normal blood

trans 1ant t1on uppressi on of
sugar levels apd ﬁ:rearﬁrlmnrsgn@tl@lr@d Aybersbisamiq siges Gye. r?’éas uring

Wh@f? 400 Eg g@ Elét!i V& écééﬁbrj dnYib&gy M'l @ ii) W%B: Efﬂtraﬂérﬂgnéa@ly

escrib sugar

admimstqrei/@r%e féraes after Hrapglgrdg1on erZOQ%%lﬁﬁﬁl(féays l9y2=caé'|dl4écliqq¥@1 blood sugar
levels weld Re@rdd iamIt-BapRARITR} tr&thsglhﬁltatﬁﬁ@iéeﬁﬁr rWHéIﬂﬂl defual dose of

anti-11.-6 é?q%g&)rs utglgqrﬁigl eveI = USI ng eckman qglf)? sqgéq;] l%t\quge restored in
three—quaﬁgl%rﬂf%e(ﬁfneﬁt@ %F]@r §ge 'Kltdrﬂé’r%l}l @hch 000 AY Bpﬁlﬁﬁﬂ,ﬁg‘eceptor antibody

was s QR OB DITOR HERT PR SearIge 1t B PR Fepiwnss (Fie

6). islets |s regarded as suppressed Alternatlvely,
t he vrv rov S a,re t of
Bhieahove st st secof iR Suisg duiregs o

transplanteﬁaileﬁshﬁlpa@\eﬁtlﬂef ﬁtﬂﬁpﬁl@&ﬁd caregel Hy@eﬁgh&:ﬂmm mn’eepllents

Specificalf i 55 {otpd o B LA Cieetp B RLDBF N TRyt hagmisgpr suppressing

damage to1atinspbantad islety afted isogec idig@vensplantetiore@tografd).f ol | owi ng

transplantation to diabetic recipients. For exanple,

when 200 islets, which can be isolated froma single
[ExampledZiiovestigatéont inandp sepyiredidnoflihBampatorotytgkioe production, where the
effect is (Rl?%% Edlgﬁﬁi t%aﬂo{l B?mﬁ%ﬂ%g@? I?(S'ra%h’g %:ﬁe hypergl ycemi c

WG At al ned and thus Wi Ity can be
Ele@’arydwtasus@% meibods were wshé o mwestgawhnthﬁn @fdmafistration of the
. i
an’u-IL—.6 t&e:dgﬁlgo? i to?i" Q)f éte%gr% Iﬁ?}i& {1%{ Lg%%&d the géstwtransplantatzon
productioarti algryi fmt@lﬂeerelW igfitesingecsBs. bed in the Exanples
r
T8 d0nic QL Rorb ARG SHAR Itgﬁﬁ%é oPepl BRI RNRGabAichlce, and

reci ents, IS regar ed
after six hppgothe ¢ animals Were sacrificed, their livers Were excised, and hepatic mononuclear

cells were isolated and analyzed by flow cytometry (Fig. 7).

[FN-y and TNF-a production was not observed in hepatic mononuclear cells from
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Al'l prior-art docunents cited herein are incorporated
herein by reference. 30 [Exanpl es] Hereinbelow, the
present invention will be sp gm fically described with
reference to the Exanples, it is not to be
construed as being limted thereto. [Example 1]
I nvestigation into the suppression of damage to
transplanted islets after 35 transplantation of

untreatécﬁ@ﬁﬁ‘éb fides| EFR-y AMIENEF-thsro@hdtRet wassentiareeet] n hepatic mononuclear

cells ﬁ:@lg%golquﬁgrro tgré%g? %Lﬂ[cﬁngﬁta!é élIO I egtpiorta aggti%or%lcg %01‘ antibodies.
IFN- y dnﬂtlwerxﬁu@&cﬁoaebms RbsslReived is thedppadomonsmiclehBeells of mice to

wtich LA e e RIS i SR BB chmons

time of taRgsiadtation. i Siteks findingd sugigestabhitiadministetionrf afiti-IL-6 receptor

it RSB FER5 LI 5y R b ey

cytokires.anspl ant, all mce maintained hyperglycem c states
(Fig. 1). Three to five days after streptozotocin
adm ni stration, isolated isogenic nouse islets. were
[Example 8 hEplestigatidn o thewppiessios obflamagetetiapsplanded ivlets injalogenic islet
rtal t . f
transpl t&olpew\ﬁ%renthe . ﬁ%‘h‘g& tlﬁl aﬁﬁ'fg ei]%n gﬂé‘% naé ti IL gng(ﬁ&r antibodies
| Blighesic cenipibet mzce Iveereprepangthbsl xsﬁm@neualm@@npsmgéggpwzotocm
(180 mkﬁklgﬁr% m‘é{% J@; 1./8 chce%jev ed ) ﬁesdag}gﬁ&r fo%@to@ih%ﬁmuustraﬁon

lgar S wWere restor
isolated alkopepicanouseiigets weraliratsplanted tpdlg b‘i’@h@%dla‘%ﬂﬁ]ﬁ nlﬂﬁ%(BALB/ c) via the

portal ﬂell].r?bglgfc?s HQul; %IQ@d g{a a2l gﬂcﬁ’cas%ﬁm cBlIﬁé'Hnése@ﬁ@é@ﬁn@thgds

was col cte romt e or |ta SI1 nus and
Blood sxggakalé\w@lr% dsfemeinediby thersamsdnetBpdias deseabedrin Fxampleds e

ﬁﬁmﬂb@ﬁgfocﬁiﬂemﬂsﬁg pe oIdPURN8L -6 receptor antibody (MR16-1)

_ transp A %I on o om one_nouse_ di d_not
was infrapetitnnealipadrainisiered threeimes, (ias Dels@nd 4h9ad tZH% }.Lg of ant1—CD4

mﬁbo%@éﬁh&%ﬁ&t&@é&ﬂ&%ﬁﬁﬂs@ﬁéﬂ Bt ¥CBEkHNS taaicas thd it adinistration of
en 50 f anti-IL recept ogw nti bod

anti-IL g CPRIET EBPRY.GHE aeral blend $est ViR 5 t°§ﬁ% all é%“t‘%‘?ﬂts after
the traﬁsg%ﬂﬁ'ﬁbﬁ '@F@t '1@’)n an 1%@ Qﬂie? hedd viayseo Qe ofa o@ﬁ@ol‘bhtlbody (rat IgG)

bl"ood vel s re restored.i
(Fig. 8}, 0 POP &a18 2t & 5 pigRe &k igor). P aamﬁ&s ef@@ &y sape number of
times, ﬁﬂﬁﬁée Hemeuiadd hﬂ)@iglydehn@sté%@ept or anti body was

dm nj stered once, . nqrnmal. .bl ood sugar |
" e Gt TeRmlsPhor ba h HTRERS TR e P BeRf TLeg receptor
antibodies AEd ALY Jamarbes 2Pl Gitef iskts, imprloved Iske syrtvival, and corrected

e et B B L e B 4R e et

agents Edrsu gﬁ%sﬂb@ﬂﬁnﬁﬁblﬁaﬁslﬁhﬁm ishers afrtallopdniGistet repsplamtations.
anti bodi es reduced damage to transplanted islets,
i mproved islet survival, and corrected hyperqgl ycerri a
Indusmalm:tbﬁbﬂhﬁwts 25 Specifically, it was found that

"' £ o re ept ti bodi
e Sﬁﬂ’ﬁé’ r%senfﬁg%@%ngtﬁf g%%ges?ﬁ% gg[g@%eztp transplanted
islets ﬁn@ﬂgﬁenslet snmheal aften iy rmnspianitatior|, iasd greaikpedted 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




[ Exanpl e 2] Investigation into the suppression of

i nfl ammat ory cyt oki ne production, where the effect

is due to admi nistration of »gnti-IL-6 receptor

anti bodi es 30 Fl ow cytonetry assay nethods were used

to investigate whether adm ni stration of the

anti-lL-6 receptor antibodies of the present

i nventi on suppressed the post-transpl antation
expectdll wdgebicon redeivaitleammphintatiops.oki nes by infiltrating

I 1's.. 200 i i c islet ot i o
OB G BRI G LA RER 0o, n v
islets afd ¥oladrasd phefiadhfroml spostome of paxrcrdas epdsedtfiven hedlihyalogors and

re excised, .and hepatic l: S, Wer..
wansplfes (f A PRy BERTS S B RR B e ye ppsBi b or
suppredsily danzpd td MEasplatatisiets io thonghbt tecnaklb dherastadilishment of therapeutic
tic ( r s from27 wuntreated (naive)
metho‘#ﬁﬁ%.ar? Erﬁrl{)@%g%% EF%E?%&%T oducti on was enhanced in
hepati c nononuclear cells fromthe control group
whi ch was not adm nistered with anti-1L-6 receptor
anti bodies. |IFNy and TNF-a production was not
observed in the hepatic nononuclear cells of mce to
whi ch anti-1L-6 receptor antibodi es were.adm ni stered
once (ip; 200 g/injection/nmouse) at the 5 tinme of
transpl antati on. These findi ngs suggest that
adm nistration of anti-IL-6 receptor antibodies
prevents damage to transplanted islets by suppressing
the production of inflammatory cytokines. [Exanple
3] - Investigation into the suppression of damage to
transplanted islets in allogenic islet 10
transpl antati on, where the effect is due to
adm nistration of anti-IL-6 receptor antibodies
Di abetic recipient mce were prepared by
i ntravenously adm ni stering streptozotocin (180
ng/ kg) to male C57BL/6 mce. Three to five days after
streptozotocin adm nistration, isolated allogenic
nouse islets were transplanted to the |ivers of
di abetic mce (BALB/c) via the portal vein. Islets
were isolated from donor pancreas using
col | agenase- based net hods. 15 Bl ood sugar |evels were
determ ned by the sane nethod as described in Exanpl e
1. After the transplantation of 200 islets, 500 g of
anti-IL-6 receptor antibody (MR16-1) was"
intraperitoneally admni stered three tines (days O,
2, and 4), and 200 pg of anti-CD4 antibody was
intraperitoneally adm ni stered once at the sanme tane
as the first admnistration of anti-IL-6 receptor
anti body, and normal bl ood sugar |evels were restored
inall recipients after 20 the transplantation (Fig.
10). On the other hand, when 500 g of a contro
anti body (rat 1gG (Fig. 8), or 200 g of anti-Ch
anti body alone (Fig. 9), was adm nistered the sane
nunber of tines, all mce maintained hyperglycenc
states. The above results show that in recipients
receiving allografts, the anti-I'L-6 receptor
anti bodi es al so reduced damage to transpl ant ed
islets, inproved islet survival, and corrected 25
hyper gl ycem a. -Specifically, it was found that the
anti-1L-6 receptor antibodi es can be used as




agents for-suppressing damage to transplanted islets

after allogenic islet transplantations. Industria

Applicability The nmethods and agents of the present

invention for suppressing’ damage to transplanted 30

islets inprove islet survival after islet

transpl antation, and are expected to enable efficient

di abet es treatnent using fewer donor islets.

Previously, when transplanting islets isolated from

1. Use RRRE MEASESvief fhrii Rateatreddnomsdi@ment donwpmessingl dgmage to a

a:single recipient required islets

Ummmar%%ﬂ%%%ﬁg%%gﬁpaﬁe pancreases of two to three donors,
since functional failure of islets was induced, mhlch

2. Use of ﬁqﬂ-“é%@lﬂﬂ&af"&tthevﬂqﬁbfakﬂuﬁ ¥f a thyicabentifei Mrohhgvtaglﬁﬂ bfsn @fet in an
resent invention for suppressing damage to

lﬂaum¥$%mgﬁﬁgﬂ?%d islets, the nunber of islets required
by a single recipient is reduced, and as a result,

3. The uéE%F 8aiheLI R Rl R 18- @ﬁu&%ﬁeﬁiaﬁﬁbﬁﬁhd@ Rcaldl-6& shT-6.ecei ve
I'slet transplantations. Recent reports describe
successful cases of living donor islet

4. The ulefoR 815l PALAcaD, thd I-6viltitglar is arsintitody that eecdeoBsan Edo Kprgtor-
purified froma portion of pancreas excised from
heal t hy donors and transplanted to di abetes

5. The ugsof flaimt Sor hwbassiefhe anybedy b2 mEeelngl@Pe®of t he present
|nvent|on for 5 suppressi ng danage to transpl ant ed
|sIets .epa -

6. The ‘F’%%fra&bé t ho% E’ ?“ U%Oﬂgnfesazlﬁ tﬁﬁ{l/dggpggjﬂﬁ b or an ant

hwnmdﬂ6m3m&nm@®mW1. Use of an IL-6 inhibitor for the
manuf acture of a medi canent for suppressing damage to
a transplanted islet after .isl et trans ntation.

The uggogagrof elgims P 1% 61 ST EgPHeS: S ¢ 1& nanufmact) fe of a

medi canment for inproving viability of an islet in an
t t hurmdnized, BEHUASE adbodg] ai m 1
8Tﬁe“gmghm%agﬁggkﬂ$ﬂ§&$ﬁymgFﬁ%ﬁ%ltor IS an antlbggy t hat
recogni zes an IL-6. 4. The use of claim1l or 2,
wherein the IL-6 inhibitor is an antibody that
recogni zes an IL-6 receptor. 5. The use of claim3
or 4, wherein the antibody is a nonocl onal anti body.
6. The use of any of clains 3 to 5, wherein the
anti body is an anti-human IL-6 antibody or an anti -
human 1L-6 receptor -antibody. 7. The use of any of
clainms 3 to 6, wherein the antibody is a reconbi nant
anti body. 8. The use of claim7, wherein the anti body
is a chimeric, humani zed, or human anti body. 30
ABSTRACT The present inventors investigated anti-IL-6
receptor antibodies for their effect in suppressing
damage to transplanted islets after islet
transplantation. As a result, they found that 5
anti-I1L-6 receptor antibodi es reduced danmage to
transpl anted islets, inproved islet survival, and
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corrected hyperglycema in recipients. Further, they
reveal ed that adm nistration of the anti-IL-6
receptor antibodies of the gsent i nvention
suppressed the production of " inflanmatory cytokines
by infiltrating cells after transplantation.
Specifically, the present inventors discovered for
‘the first tine that damage to transplanted islets
after islet transplantathﬁTBdH3Be 10 suppressed by
using anti-I1L-6 receptor antibodies according to the
present invention.

The present inventors mvestigated‘ anti-IL-6 receptor antibodies for their effect in
suppressing dahlage to transplanted islets after islet transplantation.  As a result, they found that
anti-IL-6 receptor antibodies reduced damage to transplanted islets, improved islet survival, and
corrected hyperglycemia in recipients. Further, they revealed that administration bf the
anti-IL-6 receptor antibodies of the present invention suppressed the production of inflammatory
cytokines by infiltrating cells after transplantation. Specifically, the present inventors
discovered for the first time that damage to transplanted islets after islet transplantation can be

suppressed by using anti-IL-6 receptor antibodies according to the present invention.



