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1)Y'/1/ Technical Field of the Invention *i59159* The present |Inventio

rel ates to a conplex conpristn~ at |east one osteocl astogene5| n“"mwmm|
factor (referred to hereinafter as OCIF), or an anal og thereof

t hereof and at | east one pol ysaccharide or a derivative thereof, tectaoor

nmet hod for producing said conplex, to a nedicanent for treating or
preventing bone netabolic di seases conpnstng the conplex as an active
ingredient, and to the use of sald Y nl ex. i , .or preyenung bone
net abol i ¢ di seases. B % LAOHS P S i Bntain ab

the total cal cium present In the livine bode, and therefore pl aymmmmmw Ilmm
i nportant role not onIy in suppornna the body but also functioning as

Iar gest Tedhmicad &iadd gbrhedlinvention um in the body The bones pI ay an i nporfYHMt
role mrnaunta_lr horreo t e ca | cium

i n% { \euonre? 0 C ] %e g € 0sie éovenesxs
activation of | BsPESTH JLFL EHF ) 5‘9’%\1 qquﬁt PoPd ?Sﬁ Oﬁbﬁ

resor pt {BhictRYRes (BNERES 1/ Berkin@e0ds OaIE), Wiah h@lot NRerbb O&da FheiA tthgesOnes
to break the honeostasis of calciumin the blood. thus inducin

hy~per cenctehﬁfalsl Th¢ Polysaerberidn opfa Aupeiival themph thya m@@cﬁr\/@pﬁ@ﬁnefsald
osteocl asts promtio Sl | nes
Chat - ar D 00sFaP A ETRaP Al B, va2RE o 3RERtbg SoRE MeB G URRR TN GBIN L RS
bone [ EC@'lpISEGs deadtivedfigreeiznlany o Gauseof sa&?chﬁblﬁpll'exl fretréAtin@ e @RS ehindvbstiec al
Ther apy: Hvpercal cem a, CANCER Suppl enent, 88(1?), 30~~-308 (2000I] The
prognosF§“¢ahcﬁ§Fﬁéhts suf fering fromcancerous hvpercalcema is generally
poor and it is therefore highly desirable to find an effective treatnent
for this condition. In rheumati smsuch as rheumatoid arthritis and the like
or osteﬁabmmmhhﬂsotﬁdﬁnuabﬁmwnal formation or abnormal activation of

ost eocl asts | known to pf t he n causes of varjous.of the
synpt ons t hat P?sé?ﬁ[a‘i“n% &ﬁdt | FHESIB PR é’nttb gUi‘”F:eerHb Mdom

these C%@éf&feoﬂ% b8 ipod &R rgle r{@%ﬁﬁ in éupEa_anthé 8sR Gutazﬂ% funcdonilYRh ki
| nvol venent of Receptor Activator Of Li garid and Tunmor NeCrosi s
Fact or - &argest Borsge Degnrafceicom nmthRHpemebq b,lon&stphamamllmpoB@mteoleaﬁ(r@mtam 346

(2002)] ., The pain.in the j ts,and b to rheumatism s

eunnt BrBsy R Pt 1 Gl BB PR e et s Brh e STRUREL Sfch Py an
seri oushypsled Rt GIEii P WS nd eesbﬁﬁxoquadus&sye@tesslwef BowlofRalh@NtsioSHé bRIU Mbrh B
these conditions. Again, it is therefore highly desirable to find an

ef f ect | venasriedirenknthe fhomepkiesie of salgium rm%xe blogd. Crusepdicarg byparealednzia. Rfrlmv n
to play i h resar t|o r onpt by
ost eoci &S u§8an8fg‘83 a?or naﬁgngep%—%ﬁ% Efgl’ggs“osta t)jsbaldsntr%msr%lﬁ }P(Fve THE LlOnnes

t owar ds chobe ciigsd bproOkiles thiap atm&cfeeﬂmdrrsﬂw &td esulobf frenplad hdcomee o
after menopause or due to a~in~, .as_a result_of which the bone density is

lou er edic BoRF st c6pIFULTacapes Batsdaimant @R S utwadTscoRns i B sy s
sui ~i ci %brﬁﬁem@i ec XReTEbR b nRA AR §8(Wh$ hy @5 44 3 (do‘@)bQOf TRt ?&9 b9 118
suffer afracture, the possibilit;~ that they wll bec bed en is
hi gh, ampdti¢rhs suffixmg bﬁemnrmnecrsuﬁchmerqaksuea mocalerélsuictor ahd tiths therefoeabighdy vy

aced po al arts of see Bruno Fautrel and
Franci s%@lﬁt" tJH‘rgi @o%-fe%B’fe rﬂ“ﬁ‘é@‘ \?ﬁﬂ?oélg[tloﬁ rheunati ¢ di seases, Current
Opi nion in Rheumatol ogy, 1.~, 121-126 (2002)]. An effective neans of
treating and preventing osteoporosis is therefore keenly sought after.
Conventional tp erapwnmssnfS@ﬁhtaseslequ@rmdtarmrrwStm ke likheos wpigbemunitsatthon of
hor monesyz3 lqgm? E%’r%n% alt %?ivyt?o% 8? oﬁggn‘lxs% ¥shl§r¥ow$upob[)eeso%e tol’f‘ﬁ\ga(:talxryl ty
of osteOC|as S suc as brs nates or>cal it ontns . see difithd M

Iqbal aredusEany earioBobfiche svﬁptcewﬂmoptesem.m theVdn&\a/anMJsm(wmﬂp%dls@uﬂénn@% 1
, 19-2 2002) ] . hor_mnes cgp_Thﬁﬁ?undey rable side effects ?uch

lowever
as the rE™&kestic B‘F’“SOEFC%GE?\@S mash Pt Tehd¥asinn dejodvemsat o
abnor malR bk gigrindgy{i6:08T 8E0E aliSarldCarfy ToRE: NO%BEs Fﬁ%e{o%emm,fv besiAfatlon i th
S. Schillin~, Postnenopausal Hornmone Replacenent: Hi storical Perspecti~~es
and Cur r%mto@d)mﬂmns, Bagie, 30@3) 340346l (2602)¢ fTbe painiintisejofttaend bomaselus to

4(~) 7- ’>8~ t h.it i.s kn t.hat bis sphonat es ea5|ly
bi nd excgg P H?h |aﬁ %h%'émﬁ bcg H f@guﬂﬁ?%\é\@nﬁ ‘Bo‘ﬁ%‘)"%&e NERE AR Her s
doubt t aerbaily axkRAbud REhE GLARGLIT 18 oPPRARNEAURANE FRROMREE EMRNERY. Again,
Furthermore, 1t has also been reported that there is a dander of |rrpa|red
ki dney fhiidheraiorabighlydesissblofa find Hesffectize rpament fos gwsgermstihens. R Gr een.
Yves Sel tennever, Knut .A Jaeggi and Leo Wildler, Renal Tolerability
Profile of Vovel, Pot ent Bi sphosphonates in Two Short-Term Rat Nbdel ,

Phar macol ogy and Toxi col oev, 80, ?2~-230 ( 1997)]. .~s for calcitonin, the
|ncrease |n bone den5| ty obt a| ned W|th the| r use |s unf ortunately.
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More recently, OCIF has been denonstrated to be an endo~enic protein which
inhibits differentiation of an osteocl ast precursor cell to an osteocl ast
and: ~or the bone resorpuon activity of the nmature osteocl ast (see

WO A- 96126217 and EP- A- 08163S0). OCIF is al so known as osteoprotegerin (see
WO A-97/2361 a). In view of the fact that the aboyementioned bone netabolic
di seases such_as hvpercal cem a, osteoporosis and rheumatoid arthntis all
result at | edStCqcHsEoME B ERP™ P riBRIBoA e YoPPEIRIFLSIS t \NESCHSE P!t I0RE

t hese dj f ol r usi . t hi ility
to su pp‘Jre goggéﬁ g&%[?rda? ?O‘%H%? Fat§ ﬁ e%g s‘tyoe‘%c g&s‘tﬁ%lnt gtﬂ%tﬁgfoog%t% 8513‘6 p%!rugusa gbt he
bone r esoiijesi R akietionet igsapudsheumad uhe redicedctastaon bibvieunele, HoBhBnéssatarbasi c
protein which has an isoelectric p round 9 nd tt, dissappears very

e ,
rapi dl yIFRRHIRS B 5D A8V EEN? ;asvlép?éﬁlfﬁnﬁ%g?r&t FBAY JioR et ORI Bss
this prnglﬁgsg?'lfﬂgé S0 0584, Honev&n’g\'t}?%()&ﬁfﬁcﬁeﬁt%l' sklbreangy EP 'aégd_lé]c;«m'nfs:g@iﬁl where

the | engt I'me that IF remains in the blood after admhistration (and

hence tigh efsk @€ bsebpdrbes OTffdr)a traasreptic mrsgedity thaa theertidli tecexteeredinbyen is

co-adm ni stering thﬁ OCIF ith a polysac ha{ei de such as hepann or dexgran

sul f at eNZRAISVEE, haf RECQROR SAGAL FHIT B2 TR PetERITEAT e HRSHCRTRNAP S 2

resul t P (gqgaﬁ%rﬁiuifefgﬁste@@mﬁ@ FRiYe B reRDs OLilRARh NSRS M Bh&RhResah, OCI F
00 e

in the at would nmake it a Genuine candidate for use in th

t r eat nerheumatih diseasent Guent cCOpliingwaeBheuradiolagy, iy d 2t dR6 i3082)) oshm sffestvsi s
and rheumatism_ There is.  ther re _-a. f i mproved neans of

pr ol ongfrﬁ@sﬁ?éreﬁté%w gF v?n:ilrrrlé 0? {?g?or&%%—ﬂlggrg?oé g?eﬁgdsquﬁﬁ’t & bl oodst r eam
after adm nistration. Brief Summary of the Invention It is therefore an
object of the present invention to provide a preparation conprising OC F
whi ch enabl esCenienpierpdt Hegmenisngonr Hagse OEitassy Bichidgeths supplemBnBbest¥feam
after agmnistratio o [Ce]s o rovidi n.agent in whi t he
ef f ect g?%le%sﬁfgr}l‘ ats%éttr “reléa getﬁ% 8an ﬁF }(‘)%E@alt g‘%l%\séésgftﬂ%%cﬁlem %?ecftts)tgf)f%&glsscgases
whi ch ane bigpdbathesatly c0sdakiohist f.g. SseehMaaatiyiaer val lgpali and Osheaposamas, and
rheumatism is enhanced and prol onged. O her g)ﬂquectvs and advant ages of the
pr esent OSioReTRREM Wievievh distRyrapisaicett 786 )t e teDOR pthi e yroeusigges can. ¢
Thus, tHEve%ﬁé&ﬂEbl@%&é QUrePiOMIHeSs and OBl LY I UTPLADoPnesitl 1hEaRELQRE of
substance selected fromthe G oup consisting of OCIF, anal ogues thereof and
vanant s etdven@odsis wid @nmormalbweeding froen gdngalst{e.angeJajpst RBenresesdhec taed Judithom

the G oup consistin of pol ccharigdes and denpvat i thereof. T resent
vent | o SEPLBG iptin oebiFal RRBA% ofShieERemg FRYOTHY TorTRFCp G RCCRTBR an
anal ogue oREerMardiaital EReEIRREe s N@rtsalpmtlbﬁbri.fhfésplzwﬁl%s i e@s)af .ta.ﬁf(%fmh it és

adm nistration to a patient by conplexina at |'east one of sai T) satd

anal oguénowe e bisphosphpuhtesagasdn bindexcessfcalgiyrh imthel ogst amhaccpoiujaaaichraei de
or a varjant_ thereof. e present inpvention al rovi des a pharmaceut i cal
Corpos EVER EHHETES: f i obrPat RyehaE e e ot i o Pe g e
agent t ggah&iefors)i it had als@n®yenoiepstrddueint ticheieh angdhe @hpghi@ailddney function
phannacol ogj ocal |y active went js a conpl ex conprisin; at |east one

subst an@&sosBrescy il theirowset (R sulPnaBa’ R tragy. dveoeslenmensl dgied- daregedtd and
wnant s ther ' ' n \Leas lest i t he
gr oup ccl)%gt\(ggéllgri—\ﬂc% El{?%qléggig%g?ﬁ%gff ghdadg%@@g%l?@géb%&sgﬁ .ﬁfonﬁgoaﬁ; ??g]ul ar,
it proviRbesMedaihPhamptaaolovgy eantdi Taticdogyp o, t32672300¢190RE. t Reafomeratcionin, the
prophyl axi s of gone met a%gl i.c di seases. The [gresen ‘invention. also provides
b bt NodNFEISSIRESRS LEHRP T} B A kiess G BGRE ke (ORI fitdeasedert o
patient rgQMRAl fhah GnidGhiptHnS bEthidSr&RIndoPRAIRGin ahneEfiRETd Y8, ARG Qe @
conpl ex conprising at 1east one substance sel ected fromthe group

consi st icapdigpn GOSN treatedl while sha ¢fgcayéneand! vaeitamrrssori dvestangf fromianohals stheound

to at | t .one subpstance sel ecte ro he group consj. st/ of

pol ysacgﬁ%r ihgrggnsag%‘ %gnr\?glt"ie@egﬁ rh‘gejlrr0 [eog %rhrgatﬁ‘%ggéﬁta fHY tn?ﬁ! g% HPSFPEHIf des
t he use cifculating aidi0BTIAS BRlcAdNih éASHe RORarsSHRBA fBNCe PoedegCt ed Curmsndoh8.
group conzait Slf{i ng_.of OCIF, anal ogues thereof and variants thereof, which is

bound t &l FeasMofdedsoandnde 1653 etinanhylaXishdo galgporianshlieBplgesr et

pol ysacqRghi degd RV ) of in the manufacture of a nedi canment
for the prodb‘ﬁ??tg@:& aé?gct4¥’2}ét3vn§§t('g®)§one met abol i ¢ di seases. J Detailed
Description of the Invention We have found that by incubauns at |east one
subst ance sel ect ed f.r%imboc;l F. angl 03%25 and viri ants thereof u-ith at |east
one subst ance SEFRERE P8 5105 RaR PIfA A BYST i " ATRH AR SO hE B tinder
condi nons that result in the fommation of a conplex in which said one or
nore substances sel ected from OCl F, anal ogues and variants thereof are
bound to said at | east one substance sel ected from pol ysacchari des and
denyauyes thereof. an anent is thereby produced in which the effect of said
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As noted above, the conpl exes of the present nyennon conprise at |east one
subst ance selected from OCl F, anal ogues and variants thereof which are
bound to at |east one substance sel ected from pol ysaccharides and

den~~ati ~~es thereof. In said conplex, the OCIF and pol ysacchari de are

bound to each other by a chem cal bond 3uch as a coval ent bond (e.g. Schiff
base fonpa an |o |c bond | or 8 coor hand chem cal
bond su%ﬁ’cg %(? PrteliEcts o Qe%a 1ractl) %ﬁoﬁceﬁgapénnmetpector ostatic

i nteracHbRe &t @sfﬁe ot é/d ih'aﬂﬁbd’égaftmdﬁweaftnaﬁﬁédoﬁuﬁmtehﬁécﬂ@ﬁeﬂﬁa\a aMakdAR,

t hereof used in thedpresent cnvent ~on_can be natural type or it can be

r ecombi WaspPIeyPRe Bisdomeaiogrriiasiepelasipt Cprssreantlar pape|of ghese gonvenpieRair al t ape
CCl F e | - I

oxt r act ORI et T bR SRR R R Yo o RERCHERSPITNE! B
cel | cuh¥lbE®maRigeahe rhptomsradienimudeddrysednd cansesa human or a non- human
ani mal . Reconbi nant type OCI F, an anal ogue thereof or a variant thereof is
a reconbi nant prot ei n obtai ned by ext raction. punficauon andl or isolation
of said prote h CRNVE r{%llée[gi)é’l ughy t, S h as
a prokaryoti cbﬁostrgcrgn?t ?i‘IF 9%5 enc |§ éoﬁt or aaﬁe&[?grgrg?rﬂcrg&ée “%gtﬁch as
a humanimibia didfehentiationr edfl ar Ids&:omﬂastchrehsasoxbedh toransbweocies mddr thevesieor

conpnsi n~ a pol wucl eot i de whi ch e oCl anal ogue t hereof or a
vari ant TeSABHEBRCT\IG0 of e 3WE °r5€"8 n@%f%n@%gl@élﬁ% §183ED. R@B16380

(WO A- 94 208 hdowtNds VS eDprbib el (hbe Wbeﬂtﬁﬁ‘/l:ﬂén Pf hheieQChHE th@rf%totﬂblteﬁae
t hereof and variants the?eof used in the present invention Is not

parti cuhmxlmehtmenammﬁvéy dmnsebeumlmfeercﬂhcmaaohmom aral thewmétardan
6 animal .. Pre:

Cat) moaurts afga AU ek ok, e e HoRE aRs R it 55, hdid For e ch

as a f oWsel29s6uld GRisGkBs RNy tredk®isihd OCEF Buefehalibylity th edppaése itenYRgidn om
mammal s and nost preferably they are denved froma human. The OCIF or

anal oguef tb@@s@@ﬁlaw@s@lﬂandtohéo ﬁtP@Sféﬁfhel hone rigsoamioaaatpey af mmﬁﬂﬁm@i@stocl F

(e.g. 1r human Vi ng, t -a PAGE
under noif-re i)(ﬁts l%% ?ﬁ’f Prd)nesmof a outagg%(?%@% 1 odi u%afg%‘?ﬁ dxsaopeas
humans aexdi xﬁExrdld”lﬂcMﬂnrtﬁe 3lorabesa @ﬂter\hﬁh@hﬁtrrﬂffonab@xbdtteﬂx%@QQQdcﬁsssnﬁx@%w‘tﬁﬁn ly

SDS- PAGE. under ‘non-reduci ng condi t | ons? [see EP- A-0816380 (WO A-96126217)].

It is kHGWMPsEhar Wer&- ﬂ0§)013r*éh§|aaée‘éfﬁn CePr$ vasre tyolsnstbof dene it PRl = a
signal peptihde @E pid¥a 1{%'{& B8mirt& 1By%ar¥dﬂ§5€é’fheae@fécx1m3e btc[ﬁ“tpgmmhaltoed by
processing Imolving the renoval of said signal d .

r econbi nacdrairetheds bdl@Cidm&edthOEﬁe AOOB16380a (dd@s@cc%mde 's6H 4) hapwhn\& A- 9

7nmB8614] ., The C@é nal ogu reof or .vanant thereof used in t resent
vent | G LT BBPRriBe BETSAIURE PaLECOREUTI TG JBET Gt o SRt MY Taha
the mat yeegdsicammd Et%@wefson%feﬁrsto}tgdj m@atmt 880CNE vige b 1@9 \Eomtnhattehzea
signal peptide having amno acids -? 1 to -380 of SEQ |ID. of
sequenceeniise pmgilemd ctrnee i thereca@oie Qfmbptrmmtetabhbc gdiseasas swéxptsﬂdeeﬂqdvmlg

am no aC|tds- to d ot rf(')the se egcellstln‘% i
the mat (¥ eo&f’f—lsi%n pé etu“t:a 1Isg.?f‘ly‘l[?bF t’er 55 TPy 2 &° B RholiR'? gtmﬁ%rtshl ni ne

can be aasieflgihg tiUehstB offifiertast GOIFE edtaibkd tﬁ)thaeto@aateegumetrhemmtxr@bna
vari ant thereof, when it is expressed as a reconbinant protein in a host
cell, especially in a prokaryotic host cell such as Eschertchra colt This

is achl quSQ ﬁﬁ’ﬁ‘q?ﬁ PPt IBUEA@i de triplet having the sequence ATG (AUG to
t he encoding a matured formof OCIF, an anal ogue
t her eof or a \la'rsaherefdnemobjecamﬁjthbrpwemtiingermbe to esulideam prepedayion cobmptisine
into as bIeex SS|onve The desiyed matured protein havin

net hi on|¢¥e at e © gﬂﬁ eﬁ‘gﬁ‘u g@feﬁgﬁeﬁerﬁtﬂéﬁf dLEé’j‘e‘HjSHf/a”é aner

sui t abl exdhfsikuaedn 1oy smém.d baas ptcwdtﬁt QhmRentby WRLH REeePERINALIF 1n the
expression vector. Additionally, one or noré than one amno acid can be
added t dr@an@nt@n@peqnhvwsapfmge membohesttseases whishant mediatedrhyresteontestai soak ne
bythe f the ATG triplet
added at t Erggl-c ée)r?l“ 8‘%51%&0??%@3% eo |désoée%tggdﬂra Eé’r@ﬁ fﬁded formof OCF,
an anal 0? thereof or a variant thereo f. In the present invention. an

OCl F anal o~tte mans, a prote;n encoded by a pol vnucleottde | och exists
natural Iy in %" eBIcFs, a“SoWaP‘P&?SdO @ﬁcPrﬂSGF‘ HYVgaMen ¥pll DepRimaPeAreH ois- theiman
ani mal  suchiapntoseqexenplified above. Spectf c preferred e~canples of

a

such anal ogues IncI ude OCIF '. OCIF3, OCIlFs and OCI F~ [see irP-:~-081 b3
SOO0t'096 ' _'6 ")j Such OCIF anal ogues or active fra~nents the: eof can
be obtained by a nethod such as the following: R~A is extracted froma
cell, organ, tissue or body fluid of a human or non-human animal; a first

strand of cDN A V\:hl ch |s corrpl errent ary to sal d R~~A |s swt he5| zed using a
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i nvention. Exanples of known OCIF variants that are suitable for use in
preparation of the conplexes of the present invention Include: OC F-C 19S.
OCl F- C20S," OCI F-C21 S) OCI FC22S, OCl F-C23S, OCl F-DCR, OCl F-DCR?,

OCl F- BCR3, OCl F- DCR4, OCI F-DDD1, OCI F-DDD2, OClF-CL, OCl F- CC, QCl F- CDD2,
OCl F-CDD 1, OCl F- CCR4, OCl F- CCR3 OCf f “CBst, OCI F- CSph OCl F- CBsp,

OC1F- CPst [selle EP- A- 0816 380 t%6/ 26217 J n gt a%é C o
MUOPQ 22- 194] 1 RE: i, BEegs mve! 1§n]prg o CREPSS cogisng & et Sy
MICPG 224404 €49, 18 RREl BRs 14044 &2©’€LF MEBEERAn &3] G Van UCRE:38 404 6319,
muOPE 22- 401] C400, mu 22-18~], muOP{ 22-194], muOPF 22-200],

mOPE 2zotzm2qo) alnpEPGhe 2ub9B|ce df fromm-tBy crvpCrREsERNA O Poksacchating @ng- 201
] - Fc, g 22- 40| h Fc P26A, huOP{d 22-401 ]-Fc ~c' 28F, huOPF 22-401 J,
huoPq 295401 ¥ FS BE e huoPG( 29- 401 |- Fc, huOPQ 32-401 ]-Fc, muOPG net [ 22-194]
MIOPG net [ 22-194] 5k PECr, nmuOPG net[22-194] 20k PECK huOPG

met (22- 194] P25A,  huOPG net [ 22- 194] P25A Sk PECK huOPG net ( 22- 194] P25A 20k
PEG huOPG neffbmre}gn]tpmoseksonmld%%th@t fop prajoagime the wyR UpEQCHU@PG

PECK nudhentige or A isedf eyl T logusokily 4 sdrisratity JyBRer

di sul fide csmp&sld_rdt leakt' or@@f Qid OCHS@dld)ana@ﬁ theteof d0ddid FariarRreof with at' 01

]-Fc, oP@="_'-19-1J-F¢ ~ C. OPG ~=-20L ]-Fc .1 C. OPq . 2-19-i]-FcG, o,
met Fc, e polysaghapdq o ayamant hetsol | -=13), OPG' _'''-19.-]-Fc ~ C
oPgq ! '-194]-FcG ~. Fc ~ COPG''_''_'-19.1], netFc ~ C OPF 22-194],
met Fc ~ C-22-194, OPQ ?2-194]-Fc, OPQ’ ".194]-Fe ~ G,

met CPG{ ' Th@zp]resemetxﬁ]@@(zﬂama:Iprqayldﬂ:‘@[pham?aczgtﬁ]a CGP(ﬁ[JSme coﬂr(@i:lsx]na
met Fc ~

I%MQ% %o~l§ LJH t hese, Qefer ed e~ca F

el udesTene. 819 PO laalarave alftaoeRhs RIMEHErEl R ifien

OCl F- Dc%e]fetomﬂ:ergﬂ:g&d fefrhaddidiBecalil akr i RNt G EorQH@x koRpemiZeasCoad—- CL,
OCl F- CC, OCl F-CDD2, OCI'F-CDDI, OCl F-CCR4, OCIF-CCR3, OClF-CBst. OClF-CSph,
oCl F- Cngbstmgset@pgcﬂ frormttpch@.w@msqmg:@ Oﬁﬂ@qlogucs_ﬂlegqqt_qn@ vanants thereof,

moCPG: -7 o i s e e B g ooy oo

mMIOPH 22nd%2hy atmémg:é’oz Inp"art]culalﬂﬂ@ﬁv?&s%ﬁ&h h phermadaslRal compos?ihn Jor Rige
huoPq ??-401 ]-Fc P Géﬂ 2-401 |-Fc _~"_'8F, huOPd 22-401 ]|,
huoPq ! tr@@rmmotprpehﬂﬁuep@mme 11de‘Ff’<95€5huODG(3 "-401 ]-Fc, ~r nuoPG
met [ 22- 194] ~k PEG nuCPG met (?2-194] 20k PEG huOPG net[' ' ?- 194] P?~A ~k
PEG hupPG met[22 | 94] P' _' ~A 20k PEG huOPG net (22-194] P?~ A 31 k PEG

huOPG net [ rE&ﬁAtMEktx&E@Eo tmﬁﬁﬂiemtnljéthdd”fo‘lr&ﬂ]: I?reatmevtt ltﬂkprﬁ’tﬁ'@IthU oPG
met (22 l;PZ AﬁéOk Branched PEG huOPG net L ?- 194l] 8k PEG%l

huOPG né’tof‘ etadig jHsRRAES Ny PRFIERY OMPESINg, @ﬁﬁ“ﬁ‘é PQﬂ patenoRE &C%‘i
]-FC, ORGount ofa cafgﬁl]e\ ch risirg ARG o?te?sggstlrﬁg séte&ed GRH 4’ chrFs@th%? Fc ~
C OPq 271049 T843TES ~ ¢, 2 184l FcGoo, Fc = G oPg 22°194] ,
met Fc 1O©IFOF@P02065191¢160f rmtiF‘eanants- mznelog4wh©h>q52®umg4r]o fcleagPge2 sultsguife Fc 3
C met OP and net Fc'

C 255 1 6o aRpErogh e AR R icEn &P o usa e i er S e ERent | mventt on

can contain a sugar chain as part of the nolecule. Any naturally-produced
OCI F or an anal ogue thereof or_ reconbinant OCff or anal ogue or vari ant

t hereof can coTheaPrﬁseé“ dRNFRHOR RIP PR thesusgtafa BeaPled GORPremeERIJeasiRar ogue
O o) o 2RSSR G WASLALLANARE K R bR AOHEEChET il in o

anal ogue Rereo con al ning”a ‘sugar chain can arned from cel

cul t ur esyhich $shosd wagans pnbo.dmahbmediactemrfrmlt}he grome sordesting ed pbilysaochativkes or
non- human qylnals uglng conventi onal technlques Reconbln%nt OCIF or an
anai ogue®t At it RETRET Bohe cmtichiirs gt @ medigmeny B thh RTINS BB Ned
froma cytddmeenddfooBc @itkadsonc host cell transformed us~n= ,i yec for
conprising a nucl eotide sequence encoding any OCIF or an anal ogue or yanant
then eo i such as those described and exenpiiried above. Exanpl es of
suitabl e host cells that can be used which are capable of the

post-transl auonal noditicatlon of OCIF or an anal ogue or variant thereof so
as to attach a sugar chain Include chlnese hanster oyar:. cells and COS
cells [~ asuda. H et al, Endocrinology, 139, 13" 9-133"," ( 19981;. OCF
or an anal ogue or variant thereof containing such a sugar chain is suitable
for use in the fotznatton of the conplexes of the present invention. Tf, on
the other hand, it is desired to produce a reconbi nant OCI F or an anal ogue
or variant thereof that does not have a sugar chain that has been added as
a post-translational nodification, then the preferred host cells are
prokaryotic cells such as Esci ~e~~~cl a coh. The pol ysacchari de used in the
fornatlon of the conplexes of the present nvent~on Is a polyner (alycan)

T 1 o



t hereof . Evaml es of sodium salts of dextran sulfate include dextran
sulfate sodiumsalt sulfur ~ (referred to hereinafter as DSO nmanufactured
by | ~teno ‘San~vo Co.. Ltd.). and dextran sulfate sodiumsalt 000 and
dextran sul fate sodiumsalt 0000 (both of them are manufactured by "~'ako
Pure Chem cal Industries. Ltd.) The nolPecul ar wei ght of a dextran sulfate
is cal CB| at eﬁaas foll OQAV\Z 1%%. Measur enment of the nol ecul ar wei ght of
dext r anP SRR DTN HSPGAR SH % ext ran can be cal cul ated according to

Sato's fornul ati pReshawd Rl BW heuthunses Manusle EysiaBbarsereepogom ot Fapan.
the thirteenth revision, published by H roka~vashoten (1998), the entry

concer nitadp dex encararp0]s thersetwol a fresSheesHbeERG Rt sebittedHEo M ipel YSRerjandes codi t y

of said.dextran, Limting viscosity = 9. ~. | ecul ar. wei. ' 2)
Nbasureﬂgﬁfnb?s@ﬁ??ﬂ?n%%%?g%ﬁ gmgﬁsfgﬁgg%%§%%?ué%g? égﬁgﬁ%rﬁﬁkggﬁ ate of
i Nt er esgnCHMOR IBAGMELEeelaged frofi OUIF. unabvuanyd canvesticandlard ealndiigygidknow
~n mthe art, e.g. the nethod described ~n the entry concerni ng dextran

sul f at eatstgastuoncssibstaged selected figopohwaesheads &1d Jepan Ed harepir ayjagpmnis
bl i shed Ji hou . (:2004).] .. V=4 ki : ' whi ch
Publ T shid, B oAU (204U perily L SABOER! SO MALaMCLENn g GhusORencIi ©

is a un ran, 1S e actual " nol écular®wel e glucose
uni t i NiraargheNt aaArprepHyesid & Home TRabdliidsseuses whidheara @edbitad by bylecldstst awhi ng

t he nol ecul ar wei ght of water from 180 because adjacent glucaose units are
bound t & BYREFCAReRE? QS{EORPrOSS|aNg HEYBEETRY 18 cnhanesdand pralpregcdextiiar s @cul e.

A hyd t i | : } :
yar Ogl%rfaéi{ t%%'éﬁ:és }eﬁ@t@aﬁﬁgﬁ ¥ i %Iy%?ﬂgf)é\;eeorgraﬂ% tf\?‘%gﬁ re@iied A HO

equi val ent ucose unit o dextran su that 1s
subst i t bloedstraatrhifeer agmimestratibn +5 pmldrged wihah oompired m thelpeiodeg cembotfations of

substitutjon of a dextran sulfate ec Ahereinatter referred to as the
"subst i béf&ﬂ%%‘gé@é@ﬁfa B diseloget By g’?(#fe Eé@é#“ﬁﬁ@"‘ﬁgpr%vﬁlng“ﬁr mul a:  Sul fur
content (weight %9 = [3? x substitution degree i ( 16? + 10? x substitution

degree)] x 100 3) Calcul ation of the nol ecul ar weight of a dextran sulfate
Si nce, as not éd mhal ebotehehactomplexes| afciheapreseretinteantiof ¢omeprik uBolsest Letiet i n

t he dextran 12 chugn i d~,, the | ecul ar, w ei ght of a dextran sul fate
can be. SHrCPRFIE T BRRGTE. ERYBRE Ao g priroGednage shutlid Metdn
det er m B@glidnBe Gelected rEROY0IFsadHatrded AR et JaBUENtede®f MH &rd complex. the OCIF
and polysaccharide are bound to each other by a chemical bond such as a covalent bond (e.g.
Schiff base formation), an ionic bond or a coordinate bond. or by a non-chemical bond such

as a hvdrophobic interaction. a hydrogen bond. an electrostatic interaction or affimity binding.

OCTIF, an analogue thereof or a variant thereof used in the present invention can be
natural tvpe or it can be recombinant type and 1ts ongin 1s not particularly limited. Natural
type OCIF means OCIF that is obtained as a naturally produced protein by extraction,
purification and/or isolation from an organ, a body fluid. a cell culture, or a culture medium
derived from a human or a non-human animal. Recombinant type OCIF, an analogue thereof
or a variant thereof is a recombinant protein obtained by extraction. punfication and/or
1solation of said protein from a host conventionally used in such techniques such as a
prokaryotic host cell (e.g. Escherichia coli) or a eukarvotic cell such as a human or a non-
human cell line which has been transformed with a vector compnsing a polynucleotide which
encodes an OCTF, an analogue thereof or a variant thereof [e.g. see the recombinant methods

disclosed in EP-A-0816380 (WO-A-96/26217) and WO-A-97/23614].

The ongin of the OCIF, analogues thereof and variants thereof used in the present

invention is not particularly limited and they can be derived from a human or a non-human



:vtol ecul ar wei ght of dextran sulfate = nol ecul ar wei ght of dextran ~ ( 16~
10" ' ~ subsntutton decree)/ 16~ It is known that polysaccharides display a
dt st nbunon of molecular wet;hts, e.Q each different type of dextran

sul fate displays a certain mol ecul ar wei ght distribution. The nol ecul ar

wei ght of any pol ysaccharide used in férmation of the corrpl exes of the
present invention is |ven as, an average nol cuI ar wei ght. The average

mol ecul #FMiei %’ﬁfer%ﬂ‘]‘ %%%ﬁgﬁoﬂeg |5HCIE a2 nPLiTRAERT BT s
not l'”?i(%ee.@a!. OQHXwWYShéEBeorV@dlgeoroin fhen oy age R ek archeies ¥ @ficet he
most preterred polysacchari de” den~~att~~e of the present invention. dextran
sul f at eMose pefeaal.| the 1 &@ Getived R0RONaramdisiagd mursepysfehigy aldyyarg d8OC: oBR00.
The nol ecul ar wei ght (average=standard devi ation) of DSO is about 19, 0=70
(n _ ~)DUm¥e sul fur substitution decree (average=standard deviation) of
DS~) cal cul ated as descnbed above, is about 0.3 =0.01 (n = 7). The average
mol ecul ar wei ght of dewan sulfate sodium- salt Q)00 and dextran sul fate
sodi um salt 10800GF @rabaiggum@tyoah@dabém PO O eflrnelspetbi: ¢ @hgnonpg pe

oy bo Cd e Hodumars BRRRRR R Be, d APIGAR A FER & mbir R BB bRNRL | O

t her ef rgﬂdebﬂfdﬂ[r@dlklﬁ@u cbiditibes pf @b@Nt60000)LoE adimeP @bpes Ce Nar dfesod dimer
deri ~~at ~~~es thereof do not |nclude any sugar chain whi ch is attached to

r econbi having @@ncrtewara\ﬁegbmfe@om 130000 8 taeasred dyfSIHy-PASEarder apnyedicsduced
OCl F or agﬁ! Tl e ~cB transl ational | v and/ or

endoeendUs &gﬁﬁéeﬁ)s 0% ?I ss Vgg %?8{)36?2' of human or non-human ani mal s.
The nol ecul ar ratio of the substance sel ected fromthe gn-oup consisting of
OCl F, anal ogues t hereof and variants ther e? to the substance sel ect ed from

the soup const'sti HPYdr b SACENEII RS EntFltetsi ¢ ROIPERIEHEPBRY PN 12l
conpl exgsyofe 4 Mg RhESEBHmhY SRR aid tHat HaE YhedGRARRALNG, Meeégsmarmm@ng% ors
including the Identity of the conponents of said conplex and"the conditions
under wnérobyai hésmbns@nekpapsdplfegaaeeme ﬂih@n@nm meshpdsr disdodednn IEtPﬁﬁt%rhérB(bn

t he nol Q.0 h st e e G, rom.t he up ¢ tin

o F - andibaudt ity Ser WSV RRERAS ThR cRabrels et st St BEFeel et Tom
the groyp t}%OBl%kecrﬁ'lﬂgeﬁBn n%m&&cs&archdea ?551 dé%dnvzﬁﬁxhv%ssxtvﬂﬁr&%fxdé rana hﬁ‘e

conpl exes of the present invention. referred conpl exes of th

pr esent mawreatiomn theosndr |I§mgee ewbs}pamgéldgethe&@&] Wit thet henf@m@mpdfcbmri&tl ng
of OCI F, _anal ogue ther t.S er eof an dextr sul f at e e
mol ecul afino < gf" ats' o of %bgé aﬁ@e1 S}QF}‘ec%eé*He’}cFo%ﬁ“Pﬁe ggﬂ% “&%‘H&%Fﬁg of
CCl F, aralipgtite sighar quudanﬁxmarwnh@ atideread —dexbf SRQsUDf el of hietsequched to
1.10; nore pr ferabl t he lec~, rlar ratio is | froml:1 to 1:8;, yet nore
preferatﬂsf}“%h f Hspedhn f&?“lfeggp@:cisspaf‘f'%‘ﬂﬁrlypfe@ﬁe‘i ~: and nost preferably the
nol ecular ratiois froml:1.1to 1:4.51 | As has already been nme~ttoned
above, OCIF or an anal ogue or vanant thereof can exist as a nonomer or can
form | di mer s Isiscdisat lmmerﬂ‘iaFrrmlthiamnanai bguédedrtowach anhattitedrfoofi of rSkENan i n

t he conpl e cf_ﬁ_&?ge pr esent vg (L’)\lon can be g honodi ner or a het erodi nmer,
or it caalggue! OF BJ3HER, g S5 11§ FSPTeSHE S dIESARPINGH ARERY BioRSPhrer
conpri sidag %Eﬁal‘i\hﬁav‘é ﬁMaﬁBG@H@sﬁ'cEll Sitinta3 E%lze@gh!:a cdih ‘Prﬂ?ls%Hf%»E&SG @@ngr a
variant thereof (e.g. see US 6,369,027). The nolecular ratio o~

subst ancﬂens@b@&ﬂempﬂfﬂohﬁvurme tl@omuemﬁsr%ﬁ U toGhE, S samdl gbae@lm@#e@@ﬁe and
variants Q e s nce sSe | ectied fromthe HD onS|st| of
Lol ys atenipt dtechia ' Y ERE LS R EE e o Dol SelsRh e PR R O

an anl ogésulnat pr@lpmmﬁouubemeafsu&ﬁtde B@;iryﬁmbafdrdﬁﬁe dusiréd dRbir@piovsn hbmhgof
according to the present invention is cal cul ated as the nunber of nolecul es

of pol ysHESRAMER i ARERVETRIDES tREPEEIN ProtheRspiseser dYiniuitaple hoey =il whighnt
tl~ ere o t o e or
der vt 1S R R oo o s R B S ShY SPEERELGT B

det er mi n@@ aminoohdidwsn Hheddelutes ahidsprgain cont potinad neke td e}set edummmmmrxal

[ desi gnat e ( at. of are erence rrpet |nso t he
unconpl e‘}?@g"onl“?e }i’)bﬁﬁ%ﬁpna?faﬁﬁperg’ﬂ’é g ?/éf?ﬁlfatﬁt”ef%@r Bf‘ﬂﬁi 8‘8 é €(y)]
are quans-idrdest thd pM§hitdediide eRERIND a abdred Formast @tﬁew%léwﬂieﬁ%ﬂoﬁ adgssfibed
in detail elsewhere in the present application). The anount of pol ys~i
cchari dethgreofier i vatl ve thereof which is bound to OC1F or an anal ogue or
variant thereof in 'the tested conplex is then detennined by subtracting
{y) from(x). Using the figure thus obtained, the nunber of nol ecul es of
pol ysaccharide or derivative thereof which are bound to OCIF or an anal ogue
or variant thereof is calculated according to (1) or (Il1] below (1) The
obtained figure for th i amount of polysaccharide or derivative thereof
which is bound to OCIF or an anal ogue or vari ant thereof |s d| VI ded by the

Y




bound to OCIF or an anal ogue or variant thereof is divided by the anount

(nmg) of said OCIF) anal ogue or variant thereof in said conplex. The

resulting figure, which is the anmount of pol ysacchari de or denvati ~e

t hereof per 1 ng of OClF, anal ogue or yariant thereof in the conplex, is

then used to calculate t he nunber of | ecul es of pol ysacchari de or

dertvatt~e thghe per one nol ecul e anal ogue or variant t ereof on
dNG\PE

the basis of Fa8k HoBet &7 @g%h?’m F2US 2 M3 12y BEUTRaF T @8 0r0®
denwat i y&xm&%&% \aﬁxw kg ﬁH?ur@Hle@'ihé/\@J ghbo&f ARl qn@&l Ermﬁf‘%f@g%:ﬂro(
vari ant "t h~reof ~e.g. according to Exanple 4(d) below . The nunber of
nmol ecul ee:n-btﬁmﬁi@laﬁlrmﬂ saoh anahasgusemplified abone. t Rpeaind prafemedce‘mm;ﬂacs of sudhe

't Dot qaRsEae Raeds Aot adcths, e iiovichs e 2R TRIBR AL ERH B3P
'~I A prgliepiced aﬁamtvwseoroicut@%ae%pds%@eopéanttkteome%@rat d M%BISQ& thal. can

be used to characterise themis their affinity ti'o heparin, Heparinis a
pol ysacédibnine ReAps e\srmgrd[ﬁgirmeosl’amrgm usugl medbrﬁmd @ ehiraandorMroinehunoani ¢

acid which is partia denvah ed wit acet r oups

A pr ef erndiy s A% et ¥ NP a R BRR et S TS i DeRSRE e R e
st rengt bevefse ks oriphdseandfth&nd secofdprat ifsaldECHN Alis Sitisized Un theViarkd a3
thereof to heparin is lower than the strength of adsorption of the free,
non- conffirendald vomER BNARehyoerae; dic doableaitandebelddlp, thtmebta@mi ssangsried d8lerapt i on
can be I

beads og‘? |echcoﬁ nl{%}lﬁﬁ' ﬁ's 45(%?@;518 qr%g%&\r,\% trsflﬁ Jyh'gr}' ﬁ &1'%18?(5“ %{égﬁﬁéggﬁom
bovi ne iHehesdnsftamed Bl/ith® sedtor tSus-baxblredcoieumslmﬂuhhg Shet &'@eesﬁ pepiidters khehr ap
heparin HP colum, H Prep 16/10 Heparin and Heparin Sepharose (all

obt ai nabf&eTedo ATANENE han KHZRIeR alechniAee suFlngt Riagre dudwidiaarion ¢t wbage
affinit ., a S t hod
fhat 1 s O O e RF e e S LR ALY B kB Bl

af fi ni t yseaf EPro0816380t OVPehyaChayli des. then diraitlabihy, dashred degifeendbgue is

adsorption can be determ ned by cqnparin he u of the conpl ex that

bi nds tGYPrﬁéseHQﬁ&qoﬁ"%ﬁoﬂ%emcﬁy&% f}B‘gi Sftaé‘fﬁ%gf?éi %lconditions but that is
eluted from said colum under high ionic streneth conditions with the
amount of conpl ex that does not bind to the heparin colum under |ow ionic
strength condilm tengregenhenvieomds agt@EeHgydnapamebes adrqneneduds harﬁgart troineadctd of a
strong ac um ¢ ica ree

2dsor bt AEHeBE FRERRLTE BS apal g e ey lYB AT et B RE. i o

col um ek eddvd tdhordnsetieR @ theSiiGiRo asidGE@sSicd bNkEOCAD aF ﬁxs@nab@aamh&ao frBhdE h
has been i mmobilized heparin is equilibrated with a buffer having a

rel ati vepy hlaew lﬁaﬁrﬁisemgﬁféﬁgs%vme Spch QY uinpre sphae ebpwed 8. feberamme e

s bei ng hSPle i RubaRlung! Medplf HOHR Y oPinskli oAb LA,
in (a) amnd ramtﬂonéd; troatrveleoadeisequenck andddisy O&lIBadrear Snztlb\en: thefeof awinigect ed
(fraction_ A The col umm i en washed fjuther_ with the sane | ow ionic
strengt wobmré%e %{e%eéatmhmgveﬁ ((Jj Tehip BEreBRiGH sk @ geseiolerPEENaon
(action Rnod & TH@cl&BE t&m:shgn RGR MASRAE Chre { dh 81 e Rief &ﬁan&muiagseachﬁl a%té vely
hi gh ionic strength (e.g.” sodi um phosphate buffer containing 1.0-

sodi um crh$t0¢tmef)nzmd eansmmmnea geltaevmc ltqsecne lcwlch ectnedm(rfaﬂ adit ompr@yawpeq The
anmount desi ted
(a) (b;%og aeel\l( acgfagzgg}getri 74 %lz mtg ‘(pzfé% 8? f‘%‘?‘i vga‘e n thﬁ o%bcyn nucﬂe%g

I Mrunoaséayding (the ddsed ABQIFE eartint ad§ BédRt ingérteat ah@ehemom}aexn& CpuhﬁjllaE laﬂdﬁoS
then determ ned accor di ng to .l the follow ng forrrula ' gbjee ~d

a](cjs;)[] pt i §patng e desiyed wl)‘:tld&fw(nc??e iProtRiE-qeakHERg fieetien pedutdd bf 2 @ﬂécwmm ng
0 e C r e can
only be é}ggrm\%aé&%}—% Sga((l::l%}?%ln% US| r?%@%%ﬁi‘mha@ﬁwser%“% illecgl’g'ﬁhé %n

ionic strength) and hence the higher is the degree of adsorption. The

degree of ads t| on th | exes of t resenf nve~ttion as measured
by the above f &TT&°€9&W5‘G?MCO“S§1}(@RT P%ﬁ{e%.awgn%m%sq%n% :
of heparbd&n@éi%@ﬁé‘xﬂ%& eebswebxﬂms)mﬁc@cm%weﬁehse ared@i £ LML R&p!
carried out. However, the degree of adsorgtlon of free, unconpl exed 1F i's

al ways aleasisame. @CWheqteag (e Besatclg?-Ae0DF6388 S BFPtA- aﬁﬂéill)raedc\bfﬁbpm%é@éé# oCl F
of the p e th t hu nstr

strengt h§%?l %5 3{‘%% r}hdeé?or?reg “e‘%?é’gaqé%ﬁ?gr“’@e Z & ! tlh&%ﬁ %tteebgj}-
variant thereof of the present invention to hepann is vveaker t han the
strength of binding of the free, unconplexed OCff or anal ogue or vari ant

t hereof (e.g. using porcine heparin imobili2ed on agarose beads, such as a
H| I~ap heparin HP columm, first and s~eeond elutions wth 10 nM sodi um

1 . T r r



containing 0.7 2ZVi sodiumchloride' and a third elution with 10 rr>N

sodi um phosphate buffer | containing 2.0 ~i sodiumchloride, the degree of
adsorption of conplexes of the present invention conprising OCIF or a

vari ant thereof or an anal ogue thereof,is not greater than 0.7, preferably
not greater than 0.6 and particularly preferably not great er than 0.5).

Anot her preferred featur f th | exes f t he pres i nvention that
can be @%FPPSLEﬁaﬁl%?c‘f‘élﬁlgg‘gmtth‘éﬁﬁg%g?% 6 PEFTHRY 1ﬁﬁer of mol ecul es of
OCI F or an anal ogue or variant thereof present in said conplex as neasured

by an i nmunol ogi cal assay technique (e.g. ELISA) to the nunber of nolecul es
of OCIF or anFiaﬁmrmgU?e Ok aet a@ntrunpetpoforpr daenl thatsigi dusedi with1ghec dpl ex

~s neasured b hni que et 0

pr esent "HERIE° C?Oé&alf ftef 9{({)}{%?&‘??5&&@% ho'chf:' ~I%E§\I}wp%gop%§;}—fi‘ et R%&?’%E i ol |
Chem 18&)1&36%&35:1(1&@75 iﬁachad)&mhbamex( term2R0 of OCF) hv@vhschakningar Rastt he
BCA nethod]. The nunber of nolecules. of OCIF or an anal oeue or _vanant

t her eof spmesfie acnwsuapatk@mpésee £ Treabpeatdol kaevnrisrlEd-ogP ¢ abo ldsstg
oo A P oR Brs b E iR A0 (OOCT AP ot Hesenl WANEA POT! 05 T 07

use in E)I e |rrrmb| ase an I'ng Wlt a reporter
enzynme such as a peroxida_se in ELI SA are any antibodies to the OCIF or

anal ogue or variant thereof of interest that ar swtabl e for the, purpose.
For exanpl e, E‘d]aﬁékﬁloé’e%ﬂ%ﬂ@éw %i%&f‘%@g‘t“b&‘ﬂ?@ SbR V[ pHdREeP ‘}C)"PLRTe
a - 26 pUlrxénfl 89%' Hfgmeﬁ an shHrr@taQ)fuﬁﬁmé@t'i\haDm BRI QANCENGs 3RtV %@ya@amgﬁes( FERM

BP- 6421) purified froma culture or a hybridoma produci ng
ant i bodyudnl asl Gucfdakd’ sthbiBR- 67 Aegreasediimmupogeraditye &mh blotinies! modlﬁusteonasant he

ti bod d th t h
Nt - hulR R VAR iRt S PEO T edmBlsr i of U QTR SEoF pteeg Rereof
hybndo”%r RRQH MG (RS e@NSd 20 e GhardordeMRR For BRarRd1 9 hhab&dreghoWnt thaip®C Iafdiase.

A typical procedure for nmeasunng the nunmber of nolecules of OCIF or an
anal oguesrians (derivatiies) thereebsudhrps g twmp@f@waaéefcbpmmw ey figchigh one or

f,.the f I
cal | br afhsh vl el phy s HERSHoE BT, ShoRPRle eliebl BEVER absply

and t he cgabivhent b&Bo%éil@vlb@luﬂéb@&n&%Sﬂn /n@ 1 keihel, Ahd €ard Eowe MREeNdd Hbiogitabf
OCIF. (c) Usine the information obtained in (b) and the nol ecul ar_ wei ght of

t he OCl ECHOhoHer refHb(erdi el @A -Ao kR ati e Sudt chompeily medi figd spas o LBRPT exan s
cal cul aty ﬁﬁoo@@e%fftzﬁra einaqpkﬁe%feﬁe Fish 1 &&g& O #8 ﬂd QQUe OFr ¥R rm;;r@g%m

t hereofs present 1n said conplex as neasur n| gete for asuri ng
t he tot ahvemmiount of protein present in said corrpl ex can be determ ned
using, for exanple Lowy's nethod. A typical procedure is as follows:
Examples of known OCIF variants that are suitable for use in preparation of the
complexes of the present invention melude: OCIF-C19S, OCIF-C20S. OCIF-C218S, OCIF-
C22S, OCIF-C23S, OCIF-DCRI, OCIF-DCR2, OCIF-DCR3, OCIF-DCR4. OCIF-DDD1,
OCIF-DDD2, OCIF-CL, OCIF-CC, OCIF-CDD2, OCIF-CDD1, OCIF-CCR4, OCIF-CCR3,
OCIF-CBst, OCIF-CSph, OCIF-CBsp, OCIF-CPst [see EP-A-0816380 (WO-A-96/26217)],
muOPG[22-401}-Fc, muOPG[22-194)-Fc, muOPG[22-185]-F¢c, muOPG[22-180]-Fe,
muOPG[22-401], muOPG[22-401]C195. muOPG[22-401]C202, muOPG[22-401]C277,
muOPG[22-401]C319, muOPG{22-401]C400, muOPG[22-185], muOPG[22-194],
muOPG[22-200], muOPG[22-212], muOPG[22-293], muOPG[22-355]. huOPG[22-401]-Fc,
huOPG[22-201]-Fc, huOPG[22-401]-Fc P26A, huOPG{22-401]-Fc Y28F, huOPG[22-401],
huOPG{27-401]-Fc, huOPG{29-401]-Fc, huOPG[32-401]-Fc, muOPG met{22-194], muOPG
met[22-194] 5k PEG muOPG met[22-194] 20k PEG, huOPG met[22-194]P25A, huOPG
met[22-194]P25A 5k PEG huOPG met[22-194]P25A 20k PEG, huOPG met[22-194]P25A
31k PEG huOPG met[22-194]P25A 57k PEG huOPG met{22-194]P25A 12k PEG huOPG



(a) Known concentrations of bovine serumal bum n are used to produce a
calibration curve. (b) Lowy's nethod is then used to dzterm ne the total
concentration of protein in the conplex to be tested, the calibration curve
bei ng  used to determ ne the concentration of OCIF. (c) Using the
information obtained in (b) and the nol'ecul ar wei ght of the OCl F nononer,

t he nunber,p , s _of  OClE tes 1e,d al.cul a t
The actBal(- rﬁg gqo‘g BrosanH Pﬁéi [}B‘m IFect ‘Yp]egq@%?l no s e&‘ﬁ(ﬁ?%ue
used angli® @t 1§hq)“t\3§&]§lllﬁ@@cﬂé§§ﬁt}\t(0v 0BR90286 14)e0Po A- 1 PEELIOPGIA ROef-ee.r ed
enbodi rrent of the present invention conprises a corrpl ex |; of a

hurman- oOPGi 2t 9-H g cCQOCF QRGAA- N dFogu@ OPG[andAt]-Edies eafethd A K- Qe 2anc+]
sul fate, wh~zein the ratio of the nunber of m)l ecul es of said f or

anal ogué‘v&A\L@ﬂﬂ Ant+Hhe PRSI 2prl8skhe Aitn PGl ﬂ-@ﬁGa;s Eét—‘e@r@ &b+,
i nked bent EL| S’>~ |
M AR e AR E Y e S vek Ear LS/l yﬂgﬁhh et g TR R body

an-i - hUREID B kORI TE nﬁ\tbﬁﬁ%b%”ﬁ bPeleF T Dt Eﬁtteeea@-of-1§4

hybri do gpant i body O -4 (FERM BP- b419) | abel edwuvi t h per oxi dase
in the ;}gggg@gﬁggeo@o the nunber of nolecules of OCff or anal ogue or
vari ant thereof present in sal d conpl ex as determ ned by neasuring the

total protein_.content usi ng 0 ater
than 17 < VB dRr arerst Parnle fatnd QCHC B, HeB e Ofm s OekEn
1.1, an@ﬂﬁ@Sb(m@fvesa@cymtrbemabmﬂcmt OCIRSICR:, 70yt - DR 4, TOCEF DML i -
Preferred conpl exes of the present invention include the follow ng: (a) a

conpl ex ORHEEPR2 sQCH -Culbdtlanece, SAITBCIRI2 f OERT-ORD igruly -coRsh SGThd- OR3.0Cf f

ot coul B b i OSE - relE o o e BAckS, MHEPO RO R it ana T BRe of

about 6@REPEIL hlsa}mc dieIRGy 2 Q@t]ttmaymmmmmnqltw WaLORG2 Oﬁoﬁtfmw@
120000 as neasured %QSDS- PAGE under nonr educi ng conditions and s
c

pol ysac&Héias-antE98r imeP Gbs-13dr eBORFE200bc MePRGSA-PRk @“QE& (22-
(r:]on5| St8g gﬂogéﬁzuﬁﬁ'}'ﬁ PGl;f‘.‘hﬂﬂ IRl Bh@Péﬁ”ﬂUliﬁc%‘é‘l h GPG@ 3&' d,
epar an aci atan’aci ca rageenan, pec Sarcn: TAeR i En A

deri vat hzes, t heDPG{22 -t(he TalLORG [20-40 EtHo dfuCB’ﬂLd9-sob§E@nclmCS}HEEct-®d]Ftom

h | F, f_and h
Za?dgéﬁé&ét?é‘ééééi Q&tiac PE Gt ROt e G PR D1R61 Fekgen s Pags Sind
derivatipyes ect egﬁet B tmm shlpde; b (n*?a)t (2. @T@*:ﬁ% IMEPEGN hadpe;

substance se e group consisting of OClF, anal ogues thereof and
vari ant snEtt[IiéH@etPZSEs\ hd«rﬁEannGRénmem -FOHRIS A 28 RS, v} R e 25 htS 432 5 A

measur ed non-.t, j C ns of t 6 uman
di mer i c ﬁ%ﬁé H‘bd(sggutnﬁf ggyéﬁ_% ﬁég{?&‘i %ﬂffod’ﬁggg}jr%eé 8r@é?§b§§a‘

SDS- PAG%MW&%B&%HEE@FG[E& o)t | O@’@t and pRd, ctam[lﬂysmq:trew despgd-201)-
derivatives thereof are selected fromthe - . _ _-group consisting of
dext r an reWl € a02GIH 1 B8RS §, haeEo,C UP@[WtQ@}JlCﬁTG[I“aIHQQ]-GE Asgi drslst®)ce -
selected ftotn the goup consisting of OCIF, anal ogues thereof and variants
t her eof Fc@nsdicdh C-QPG[22-194], i@Fs WSORGd 224 84 e mteekk £ Cald-{ 9% QPGLA3- t9t4ﬂ1§|csti ng
of polysaccharides and derivatives thereof being from1:1 to 1:10; (c)
conpl ex M2 1F4EEF 8iC. SUBOPEHEL 18] @&t@BGﬁ-o?thﬂh@P@{%é9dor€§tCs{t2?ﬂQIbtlﬂCbCI F,
anal ogues ]ghe&ﬁgj ﬂg‘?d variants thereof is human nmonomeric or dinenc OCIF in
whi ch sdMd*f 2orofét or one of the units of skid OCFf diner conprises am no
acids +1 to +380 of SEQ ff~. NO 1 of the sequence listing and said

pol ysaccharide derivative is a sodiumsalt of dextran sulfate having an
aver ag~ nol eddCEr o griwtio gfe drr@maﬁﬁﬂh@rebﬁ oiﬂ'&qﬁrpsdnhmwmhmukrabommhiaosugbr sai d

substance selected .~ fro e g, ou istin | F, anal ogue r eof
ond var (IR R 861t GIORTHI N BRI B a0 s b iy ST, BePt Obm
1:1 to ]re@cﬁnbthént(@E%r%ﬂl@k@éoﬁ@&%qm&%&f@aﬁ eadtatmesrugmttanewmms:hmhed atio
of said substance sel ected fromthe %roup consi sting of OClIF, anal ogues

t her eof tante QAT Hnnsalpgie envariagt therept podt-wanskatibnalf Nawellpprasdutdda@€her ng
from 1; ]ant Qnazi'o]éu%;thereof containing a sugar chain can be obtained from cell cultures, tissues,

organs, body fluids or cell lines derived from human or non-human animals using

conventional techniques. Recombinant OCIF or an analogue or variant thereof containing a



(e) a conplex accordine to (c)iwherein the nolecular ratio of said

subst ance selected fromthe group consisting of OCIF, anal ogues thereof and
variants thereof to said sodiumsalt of dextran sulfate being from1l:1 to
1~;5;*and | (f) a conplex according to any one of (c) to (e) wherein said
pol ysacchari de derivative is a sodium$8lt of dextran sulfate hav~tng an

aver age nol ecul ar ight of from11800 to 6000. | The c | exes of the
present SLigﬁ(/éﬁ?‘Fdﬁ”c ngtﬁémﬁ‘ﬁ do5 @dc"’g%‘ﬁ@?&n q‘gﬁ‘ioflé &t ﬁ‘g[rl‘%éﬁs)%?‘ﬁ%etd Falodr s
bi ndi ng,&fotddeRRIntSARLNALEE eqaEndtahkedihe L€ OETF of & idio Sdeldr verand-egue or

variant thereof. In a further enbodi nent of the present invention, there is
provi deslich asshossdiesorbeditadmxepahtied abovsf Taxammpy efksugloblgriiosi erisahati aaade one

subst ance selected fromth ro consi sting..ef OCl F, | ogues_t hereof and
var: ant SEREPEOITE GAPIIE PL BB FOC RO 40 Brag, e PERE 6 ot B B Fom
the gr ough£@NRt&sHds Bf arldeh ¥ S2Ek RR4ih dRsudnchiglRE hyabibvesr! barsesl Cokélls

met hod conprising the steps of incubating said at |east one substance

sel ect efiyfsndanH.he afyrindoconeiegstlibAgl HI%- B (1989a] Gl sort drerradicuamd vaaantant s
th f wt id.at | t - | ect ed th i sti
of ot ySeen Rt dapeife LR ShARRE SF S B L GRElchof % BYBpfRE e "

formati Q{&;ﬁéseﬂt @oemioax between said OClIF, anal ogues thereof or variants

t her eof and' ~ai d~saccltarides or~variants thereof and then renovi ng any
free a s . polysaccharides~or variants thereof that are not bound to said
CClI F, anal ogu ; pE:T ! Sduker - ' j fueS@ d at
| east one subgf?g&ul{:}gg ?g%re}%?gdltﬁ%mﬁt%%gygroug@%oﬁfgpgﬁaﬁtgbgﬁp %Fﬁ?ﬁggé’f%glues

t her eof vamaht vidreafithst ddesrmeothave & sugai dhaat thae st beeneadded at aneat-sedstaioad from
the group consistjng of polysaccharides and derivatives thereof i

per f or mEPHAHFBPNARTH S PESBTE RShER 15 EmBTONBUPYE wlscsa?ws@féeﬁlﬂeasa@on t akes
pl ace under aqueous conditions. Preferably, the incubation is perfotned
under al kaline conditions. Mre preferably, the incubation is performed at
a pH o from 9T85e ppolyi&.chirndet used e greafoipaticrhef ihacobatdaxenof siegeedeor medntatn a pH
of from10 to 11. -1 =<I ring incubation,, the range of the concentration
of sai d COPRRTIT AELBHE RPOUFEY RS nePugr HHCERGT At o0RE e ST UPrBNTESH o
parti culagd hy pldféerabiod) h@éroF@ngacaﬁamde {hetcsa i Vahlh RohsigRadly & Lk nvatdigerenf the
desired_conplex. ~ Typically) the maxi rum concentration of said OClF,

anal ogudinsis of anenpsacchifidee ohny polvFrEChifiSoNICHIST DRILEH Y oSO/ D SInthetiQcan V]
and the _m '-Enlch eng.ration. i 0.0 .0 O Q- nM Preferably, the
concentw@&ﬁ%nI ‘0 eggagﬁdyt%f%%bpgeﬁaﬁ%éé%g%?mQ/ngaeflélorﬂ' t hereof in the agueous
s~lutionis from0.01 to 0.2 mMM and nost preferably it is from0.05 to 0.1
mM In the case~c~f OCIF, the maxjnmum concentration in the aqueous sol ution
is from 10 tJN 50 PRSPSRE IYSBNThE GRINAWYRO cHRRYFREEBATIAS S R obysarangnde phersin
mo/ m . Ry gELr ablay oF NG RRCERERAdeO S CpABAEQ n0Bgd S
from1 tao 20 rrg#%{r'{ ,O anlcfcgrore pre éerglt? )(/:UIQ'[ isugf{ratggasbkt %‘Agoéfgéfémﬁd%@ﬁm ng
i ncubat inigcul¢seandan gssedush othee thmorcmnthaatie onswfar. sBieterpdldesandleannaedecacid

variant thereof in the aqueous sol ution is ni articularly limted, as
{ng- s FEN & POl sRoa At e B ST R 6t L HE S § P SRR
Typically, the maxi mum concentration of said pol ysaccharide or derivative

t hereof in the aqueous solutionis from0.1 to OS Mand the m ni num
concent r at i orEXagplesonf napgelo sotysahamday spradfeerfabluge nhéhec dormeionaef dhe of

said 'l C j d derivative ereaf' in the ueous sol.utjon.,s
rr om 0 DEBERE GIote] relln AR AR Yol hEAlonke) ablS AGNGRHE SR Fid P,
t he caseleahatd®ekidamepathd atid, kedtanmcal tarsigkdndn, PectinhgéhdThegafiim EQ4fgsiBd sat i on

of sali d;sg'gl ysacchari de. or var.i aEt thereof in the agueous solution is from
200 my/ YE4S geKysarghardes suiieble hr acnriffeBIE@RIal 4P 6AMPIXEY BRINS. Are§dt 100

ng/ invention include dextran while examples of suitable synthetic polysaccharide denvatives
include dextran sulfate. Of the polysaccharides and derivauves thereof, the most preferred for

use in the formation of the complexes of the present invention is dextran sulfate.

In the present invention, polysaccharides and derivatives thereof such as dextran

sulfate include salts thereof. The most preferred salt of dextran sulfate 1s the sodium salt



Preferably, the concentration of said polysaccharide or variant thereof in
t he aqueous solution is from10 to 500 ng/mM and nost preferably it is tom

100 to 200 ng~m . ~ ~ , During incubation, the tenprature is not
particularly Ilmted as long as it is §U|table 20 to enable formation of
the desued conpl ex. Typi caIIy, t he upp limt of tenperature for the

i ncubation is from1l0 to ~0 C and the lower Iimt thereof is fromO to 4
'C, Preterabl ﬁ\ﬂﬁ’@l@cse%b%‘f’ﬂrsé‘ I PA BN Fuliats Anqledesdextranasidiate 8391 HE R8s abl y
the tenperatulLe-ARG8 hételhRER 45 U553 1Qn:'fng‘rackur£§ bno‘kf%QOa%V’% ¢heLeomigx of

t he present ‘invention does not conprise free polysaccharides or variants

t her eo~deMuiac hsufne smdtunb(sumd()f)@ OClIdexrar sdfetanediogusitol 060Ar (barit of Hhemewfe. The
nmet hod used. to e f acch es and variants thereof is not
li mi t ediPaBgfas Bﬁﬁ%ggyiﬁt }? € %gé'}/ NRE Nt Fg conventional ly enployed in -
procedures such as i purification, isolation and/or fractionation. Exanples

of suitable nmethods include ion 1 exchange chromatography, adsorption
chr omat ogr aphVhe qnaketiﬂnf wnighhof)ardt‘agmapﬁw 1sg®IICUHeit¢¢ ssafollows.chr omat ogr aphy,

hydr ophobi c ¢ h aff ch hy, crystallization,

sal ting out aﬂ)d%}i% &%&P?Hﬁ ec é’éégﬁg& iltration chromatography
(hereinafter fgd ﬁ{oli&dlawea&n ‘Fedexfrhh 'E:ﬂn’ibé Qi iafea Chebbrdiraf ol $A1&t ifhuddtRn
preferred and gel filtration is nost preferred. | There is no particul ar

li mi tat howrobelewide.gesecidanial for Rhaamagspotip lof dapanothe ftbinterrthugusionfpublisiede
| t
P ocbar PoHito P 396, de' el Solee RFLLIENIRT LIS AP PEREL of e

cont ai nllﬁ@uﬁdﬁﬁsdﬁﬁybﬁfhx@eémf:mx fromthe free polysaccharide or variants
t hereof which are not bound to the OCIF. Suitable exanples include agarose
gel, dextran gel and poiyacrylam de gel. | The conpl exes of the present

i nvention COPE%%EF;QXS% Hea§t00?{:§@r~:%$@ge%gﬁpwg%gm ed fromthe group

consisting o anal ogues varifants thereof, which is bound
to at |east one substance selected fromthe group conS|st|ng of
polysaccharldgs and deriva } gﬁs t hereof , can be distinguished fromthe
free, unconpleke&mééFFWBPOéW DGRy variant thereof per se using various

measur es i ncl gl 99t SQRtEE i e RRGA suISHOBF iRORLRh RNHedsTFUNRI00LGA! %
detection. The i1soelectric point can be neasured using any conventional

i soel ectbmzcrnetcmytmtopiabnwnsqute)ctquuethﬁém &pothenmethodhdesekbdd adthgeersnn i n

ol 9. TP eranE AR SR SOHEBNE TR o o T S e seonpl Bt AT Greypgn
present puBNERE bOMiheQNPIG1S]. ng OClF and pol ysacchari des and vari ants thereof

such as dextran sul fate, typical pl values of which are in the region of 5
to 7.

While the molecular weight of glucose, which 1s a unit of dextran. 1s 180. the actual
molecular weight of the glucose unit in a dextran molecule 1s 162, this value being obtain by
subtracting the molecular weight of water from 180 because adjacent glucose units are bound
to each other by an a-1,6 glvcosidic linkage in the dextran molecule. A hvdrogen atom is
replaced by a sodium sulfate group (SO;Na: one gram equivalent = 103) in each glucose unit
of a dextran sulfate that is substituted 1n this manner. Using this information. the degree of
substitution of a dextran sulfate molecule (hereinafter referred to as the “'substitution degree™)

can be determined from the following formula:

Sulfur content (weight %) = [32 x substitution degree / (162 + 102 x substitution
degree)] x 100

3) Calculation of the molecular weight of a dextran sulfate

Since. as noted above, the actual molecular weight of the glucose unit in the dextran



21 | Therefore, it is possible to readily distinguish conplexed and

unconpl exed OCI F ussng this technique. The sugar content of the conpl exes
of the preésent invention and of free, unconplexed OCIF or an anal ogue or
vari ant thereof can be nmeasured using any techni que conventionally used to
guantify neutral sugar content, typ| cal"exarrpl es i ncl udi ng the phenol

sul furic, acid nethod M Dubvi| Z8, .350 195 ‘gﬂ Si nce
the tot aha8uyht--cenielseuls I“aw’bbwpa adigh st eemt;eeﬁcwlﬁs%ﬁ%w Sclafﬁﬂ)? Phg
OCTF or | \ I Ao @ variant

t her eof ?a; %P%af%ﬁtsﬁ&mﬁm%&ﬁ%%{dégﬁt)?ggf @“ﬁﬁeg’%ggﬁ&b‘é’ g?gﬂlngw shed from
each ot her. AMaslether wahdher oftdeveanettiod Fomothcslat ngeigsthiofigddvteae (162 -
unconpl exed OCff or an anal ogue or variant thereof fromj the conpl exes of
t he presént- suhstenborodeganprlitsi ng said OCIF or an anal ogue or variant

t hereof bound to a pol ysaccharide or a variant thereof is to quantify the
anount of pol ysacchari de or variant thereof in each using an anti body Which
spect fical Iy i Qgadh 32 DoRRLNBARERALIHEY Of ANBILARE of ImdiBefdRE hQ, HRASU @
t he amount of pro ern in an I'F or an anal ogue or variant theredt or in a
conpl ex eath difeeranasendf denrmnt sutfatecdsphayssa nertddChiolamlanvaplal dgubuoon.vahe ant

t hereof and a pol ysacgharlde or, variant, .t hereof, Og.n t echni
it

ue .

convent IFBREFHY HEA Db awe BRGFECHEIE IS5 E P ibe CaRPIRtLStde BER D! o
exanpl esiy| duoHds i % S Q%rg&gjn{oh&ﬁ’fa}‘ wéikht, Bhe Meragh m@le‘éhlar qlﬁ‘mt H9XBe
265-275 (1951)], “absorbance (7~ 2 0 nnm) silver staining and the BCA net hod.
Fr ee, umnbyqat@medemeﬁ lortham’rf&nlal mg@mlo@rnsm iliamtedtiheangofay. oﬂ'hwrﬁecﬁf 2:T)

anal ogue or variant, t esent in f the )1.es invention
can be rfea%FerdofF}Hﬁxndlebg\[ o4 tIrhy B R dC%”ﬁ%tFI? af%ﬁ? r‘r‘ﬁf‘o%} Fr}ea She
anti - OCfihvermidac iodiah @afhienodynerbxampdesn 0100®. aud (sabe aefdramlleomeo@mnal
anti body preferably used for the i munol ogi cal neasurenent of h~nan OCff

i ncl ude Hre mntecledyeighd thyerage Bystandand dtyraaod oflDST RFRRILMBFEY20) (r #n)adhebody
pr oduced hybri doma O -4 (FEIUVI BP-6419) and an _anti body produced by

hybr i donwlér szbst(tmmmmam@ie)rageer §ﬂnd§é<é qﬂbﬂmdgpfi@é@l wlcu ek as mqrﬁa@eu es
are referred to, as d 4" ant i bo CJ 26"
respect | 9 §) 1S PROTHES @3&@4 ] h\/lﬁ'ﬁ et T A RS

A-4 bin Q I F i nt. & i ile
ant i body&&b ggo %é‘c.d cal yf% %rgzghtnﬁgo%ca? ?grr%{r g%mr?o {c))%lpcgqooo,\h
measur en’ea;becnaelvbe'r‘perﬁobxsnmkhanéesngsedntn bogthesionfoft thiescdrypexac obitich ng:stm any

net hod well -ic.-~0 to t erson skilled in_the art
15691 ). INFEONAT TBaY BF Ui ¥ MR f I“ﬁ‘c’:?%?d@%ﬁﬂ‘r?é‘%“&?ﬁ?%d&%@é’yvgré 2Fr ed
to as "Ehdoreuse! %@'Ih@ dréE@MﬂQ@éﬁr%)ﬁz p&OﬁcE%dH BKEL i NRS 6 D8 o1 5@k any.

(ELI SA) and sandw ch 'ELA. O these, ELISA is preferred. Wiere the OCIF'is
of hunmansugai gh#ip VButisss edachpd ¢f e¢cambyn¢me €60 @ymlqgslﬁngr anripe dyer@f-drotoor

ant i body 6 a bi I [ ze ant| bod and he Lhzym
"7\ abel LB F Ry <O TTF bt Elre B, e el  BPePRREY Ry Bhal e T
per oxi daSﬁc(_Eﬁcflﬁl'}rﬂd:etl@ox&iissugwbbdleh oty bl oo rpi@siicindgaRat | body O -4 was
deposited donestically as "O-4" at the National Institute of Biosc:ence

| and Human- Technol ogy Agency of Industrial Science and Technol ogy at 1-3,
H gashi 1 cho I D e
becone the | npgr%-agt%c%{%éré% I‘EQ% é’rﬁ?ﬁgo?‘gﬂash%ﬁgm %egg(g?%g} §}?€p F\(,)\l!r?f:}a1 EI 'E“gtglf ?lﬁltﬁa of
Advanced ahaidgiss zmabofﬁmdemnemamlmkra'ce“ab mh)d ogpgtaate mlééﬂédT&mmuba ¢ftemptaoakisting df 1,
Hi gashi 1- Chonme s Tsugdiga shi ba ken 395 .6 Ja an) on 16 Qctober
1997 (HePSWFacsyansy 23 Bb%‘I‘IeM’PF’ﬁ n‘Be‘Pe ERRPIeXpY Opihe e 93enh iy eg o ] Vany
was tr anﬁéﬁ‘e’nﬁﬁﬁ Jp%nae@nbﬁti BERR! neM@IngdaP AfntilyadY (M Edinporel® SHRBRISIIn ALK syToer
FER. 1 vl 6419 on 13 July 1998 (Heiset-10).” Hybridona produci ng anti body
a-19 washedmdsnotnednd@mm dwldoymdsx Iscnremed alherhés Maprealar hmstehioupe tesf

Bi osci en man T. enc lL.ndustri al ien hnoI ogy
ot e e el R B B ate, SRR R, i B s B8 S SR M e
si nce bemloa‘moft h@d | vil@n 13 atheesodl toPameershbﬁimmsaém&aanﬁﬁhtmreygrd\I@t icomsdting of
Institute of Advanced Industrl al Sci.ence and Technol ogy' at Al ST Tsukuba

Central ®Olysaccharides-andi deniveystethereqk ub shes pomplexasr efkthe ispsesbinvgsten Jdnaky on
16 Cctob

R R R L e R i
deposi t i enanaistivigerf HR] ariali3ReSth2o6 and Bardanksythdr@8BandHeik gen sdlte, thiyimoledolan
produci n' anti body O -26 was deposited donestically as "O-26" to National
Institute of Bioscience aid Human- Technol ogy Agency of Industrial Science
and Technol ogy at 1-3, Higashi 1 choine, Tsukuba-shi |baraki-ken 305-8566
Japan (which has since beconme the International Patent O gani sm Depository,
Nat| onaI Instl tute of Advanced | ndustri al SCI ence and Technol ogy at Al ST

I ~ i ~ a A P — - PANN™ NP NS



deposition nunbrr FERyl BP-621 on 13 July 1993 (Hetsei-10) (see WO-A-99i 1
Q91 ). The bl ood or serum eoncentratton of a conplex of the present

i nvention conpnstng OCff or an, anal ogue or variant] thereof and a

pol ysaccharide yr a variant thereof can be neasured as follows. First, said
(conplex is admnistered to a human or hon-human ani mal. Then, a$er a

defi ned h.of t Jne | podLor serumis recovere erefrom The .bl god
or seru r#“gé(; %téeb ﬁ@r %‘%%F%ﬂcso?etf%cg?dg fro Bhg’éxgﬂ"gp tcﬁ%ﬂS[i%a%tuagEE AP hssH g’“gt

| east onanamkith&edF dexmag!sqifak 12D odytoas | em6rei ftelrab®y SRVRSIRuR kiR is
present application (see WO A-99/15691). The conpl ex of” the present

i nvent i JFPR otipriPsi Ry Yat masapreisrablys diss Mmalecalas ahbie ne drdm ol t e 1 g cop most
consi st ifgreafh ¥kl I Sdh§re variants thereof, which is bound
to at Ierglls{a o}ﬁsﬁ%%gﬁﬁgﬁe teg'll'mn% ?Eg group consi sting of

pol ysaccharides and derivatives thereof is useful for treatmor ~ ventm-
bone netabolic, disegses. .In the resent in ion, g P d P bone netabolic

di seases are dﬁlhiﬁ %ﬁé%?e%f‘fﬁ“%%‘ é{F-aéEgé % &4 Z-B‘})_oé““(j_%"c?’%’édh%@tf @Rount
of bone eyt iRy PRhSRBL orSeHnl AirndimeResBEK KB INCF & #hiufllodle bSvALGETSRAE O
suppress bone resorption and/df the rate of bone ~resor ption in order to
treat orprgsealanthe somgledeselibe preseatriaventioatnahibe adiosuaiimer vhaheteadirher, br 8~
red or pr n . C . of the present inventiqn include:.. primary
ot eopor Bt i Fuipdiier: AN o8ine! WooRIESHRR cr MeFeRbadl Bt ppGiinB rore

i di opat hhan jwiy emdriognepist it WfORCHE, ;ancathiupue NRerdst ®OP FaHOR Gereof (e.g. see US

(hypert i di hyper par at hyrioi di sm Cushi ng's styndrone and acro ly);
ost eopo %{sﬁ%ﬁﬂsgﬁﬁgﬂﬁ?w&f ﬁ%fﬁbg‘g‘haa‘r‘WWﬂSﬁF‘i %PF‘a‘%F SFRUD) eSrpisHips ef 55&?
syndr Oninafaguds#hBRE6f Sd) 4B thef26t RNk aLYsiaRd eRPIE @i&@kh&@kﬁﬁgeﬁs@%‘d@ of

(osteogeriesis inperfecta, hondcystinuria, Menkes syndrone; and Ril|ey-Day

syndr om®Pplyseehengdenprd demvatiyey thareafyinl o sgmpiexi ¢pamprisine OGIFx at iapreniggye or

i rmobi | i i.on of -|i e pPazet) | i : t eq litis: infectious focus
due to 15EeRedrad R BaFal o PERT v R R bl o P R R
breast dercidudred dsung aanbar of kheleeyled ofapslgsacaneidpr &sidanivaivearteedof; pa
henoi ogy- nal i gnant. dj sease ( mul Iti ple nyel oma, | ynphoma and | eukem a);

i di opat HPRNIRYSTET WY HG & VHIATE Heaiof ORrBRlaftedhfiaMyi ng hypert hyr oi di sm or

ki dney mal function; osteopenia Lr:sul ting fromsteroid nedication;
osteopenia resulting fromadm njstration of other nedicines (e.g.

i nmunosuppr es akesn ofgofpstilvstof elysecchmadcyrdeny e themgof ifepagmplenafithe
Gl »'d:‘??steh?ﬁ)vem‘?é& EP SRRl %B!d%le%ﬂeg%fﬁ{l&lﬂ&ym@hé&{gﬁ%hg{k co?%?gpﬁﬁ' a
resulting froma surgical opetrafion or digestive organ di sease (e.g. snall
i nt esti nestéd wdmahaxe(debignged iamt(@Jt amke tHat ndrarmfeenachsample thatpedrtiins only the

gt Y e DA™k AL pAEE o P B ke b A pamined
art hri t iysingothk @MehalSdufurif QEAtmeBSE (WaichaR ddit@bb® i HéhR repRivhehPBSthe fpresent

r heur nat ~sm such as -t rheunmatoid arthritis; nucilance type rheunatism
ost eoar tAPlieqtion).| 358 aEPuURR] giarige 98 dervatve theyealaviigh jis beyndyg feCIF or
(oSt €ol V3 Bk RSIARIrht HRMPUIEL ASled QfmASt ROMeR Refl

traumatic | ni urr, Gauc ers gi sease, Si cI?Ing cel?‘Eaneem%g?rtﬁdagﬁg&mﬂcx@gw

~r yt hendr@B U%).sydsingrithe Ggursothus btandde thajnumper bf osieuthsstf pplyyacsbartieass
renal osjeodystophy,. .0steopeni g .a anyi ng ,hypoal kal i nephosphat asem.a or
di abet es%eggg%{‘éco{;’)hee%oé %}B‘(:S:rbﬁ%ano&n ﬁgt °ﬁ‘ﬁ¢ﬁ09 ] onéﬁﬂ&%@o‘?rd‘éﬂmbﬁﬁcégﬁlﬁgc aftufated

di sor derztomding toqher([Ipséleapeni a. Bone net abol i c di seases al so incl ude
cachexi Idue 0 soljd, carci norrgiof cancer netastasis of bagne or L
henol 093-)rral i'@ﬁﬂ‘f‘aﬂ%eﬁ%& > {2 dbe 3APHREREPYAtAERI TS i deavRBYE MFRIafcdtiFo s
2000- 178200) 10 JCH 6%nCalde@s Pl flerzof s S0 G dverd hile DESE Bt
inventio coinrisinat nippp X pnpgleast one substarce seT’ecte ront
_thebgr ofmmmlxjdcw ocﬁrsx)xz)awaltbg@eé Tlhmreevdtanaﬁg:m:megmcrx;s ﬂkaeno_eab:x}mmi:mp |
i's boun g@ﬁ @?ﬁg e r e_2roup consisting o
pol ysacchar?1 esle an eS?F@‘gﬁ?\,glts ; epgg#hcf%)gg ﬁg(rwg\}\f?rﬁpl@fxphar maceutical ly
accept allld cafhd ebtamed digurefur thbarmehuar of palysdeehaifeadryderidiating HepsLovigemid v
or non-qrall 0.2 human _or non-:human ani.mal... The dosage form can be

sui t abl y 0Bt &8 DT a0 TP Eve P, v HBBEIaTR; [oHivided Py e FRewH @R o eid O Ke
type of Mak@asdrhaiiag thefedfiedaididehpent eMhe Ofsufizdf firs €askon %n@le éprfbuﬂQSf
sex and wei ght of the patient. For exanple, the conplex nay be admrstered
orally in the formof tablets, capsules, powders, ~anules or syrups, inj
ected intravenously alone or in conbination with conventional adjuncts such
asl glucose, anmino acids or the hke, injected intranuscul arly,

subcut aneousl y, intracutaneously; o~ intraperitoneally alone, adm nistrated
ttansdernally in the formof cataplasma, administrated tx-ansnasally in the
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starch, sodium al gi nate, agar po lder, |am naran powder, sodi um hydrogen
carbonate, cal cium carbonate, pol yoxyethylene sorE~itan forty acid esters,
sodium |l auryl sulfate, stearic'acid nonoglyceride, stank, |actose or the

| i ke; deconposition inlvbitors. such as white sugar. stearin, cacao butter,
hydrogenated oil or the Iike; absor ptidrM acc;.lerators such as quaternary V
anmoni u If tye .Qr i t .

gl yceri rﬁf;é?g%%g?]}: gr t #kéellthere?{(ﬁ gelnlin osttd?: n}asaggltog[IP ot ‘}Iigx(l%%tgglg eﬁ{:ggttfeﬁ
bent oni t ®@mmet.|19ithked uEiiItD catoglans *}tch:mnhbek@;f nariekullesbe fi ptalma;clsamh tasieneitn\n:ed

tal c, ari¢c acid ta tearlc aci d.such as.calciu earate
and nag n@gfeaﬁ]pgrt Qut grodec af’gbt(%% %‘F ol ﬁaﬂffé‘rme’ﬁBP ﬁétthﬁﬁ’éﬂé °31 ‘@%6‘1 7 the
like. | nmapdulat Qﬂ:wHtfobeaﬁi S9sdcbaric@redesi vy Beree®1h8the fnddle&XBNPEiBat §10
forma sugar coat ed tabl et abgel atin coated tablet, an enteric coated

tabl et, w4 PGH @palogue enynent thireoffe ¢ apeardiaetabramplsr4(d) balpvi | ayer ed
tablet. \Were the conpl exes nf |the present invention are fornulated as
pilul es, the preparation nay cOntaln carriers known in the art, for

exanpl e, exci wheMrﬁbewﬂmdsc@&smme: draatansleguecarcad ahuthessof irsd ecrm)t‘le:psﬂ\der
har dened_ veget abl e oi | talc,or. the like; bjndin gents su

hum ar abf€ THREER can P’&&é@?ﬁ%’ﬁgﬁ@mwd UFAE 3R {HTUBPIRgIca| a3y teﬁbmﬂwéu%ﬁ .
di si nt eagRlSqabThedddsevErd R B re@g'ﬁra gmcahb@ like. ' "' Were the conpl exes
of 'the present invention are orrru ated as a suppository, the preparation
may contain conventional carri e'rs such as pol yet hyl ene gl ycol, cacao
butter, hi ghe h I

sem - synt hesi zengét%ﬁy%ge%fuag%grﬁ{cﬁ?gpll%gQF&F %kﬁ%g’?gh‘?ﬂ‘é’g&% cﬁggggsegft? t he
resent -~thaedqtérse tmxﬂlﬁméxmﬂ‘aﬁ@doaxspmredﬁep@nms apollysacphinqr cbnp:mfrmrmbl e that
the preparation in the formof ‘@ salution or suspensi. rilised and

i s made slmsaﬁw\}aswcmoa&ow tifronic gridyuh R Py i émfacs'ﬁ?ﬁd of a
sol uti ony;gRUlFE QR4 Qéetﬁtg%eﬁﬂs | OPefR M ﬂ:&&%ihé@ma@adﬁwm%t ineBRidny
used in the art can be enployed; exarrpl es of which include water, ethanol,
propyl enis tgeltyb@#frengﬁhqﬁ@ﬁlsmﬂédﬂ PEeaid e@myllex af O6ABbr an aploEyoRY YataBthEEeELear v
al cohol thy d n
such injg mJ a+?5 %ﬂgﬁf ];elgél%g g{.rfs x?%{/«?%rﬁglg@‘%%??&fﬁﬁ%ﬂaa?’oguk

gl ucose, og'lrayﬂﬁnmew:af t hthd ddgeed ait‘smnorpmutxtn bw:tatarmmenit ushimg = eluningiapked with
isotonitjty with bloqd. The ma' al.s talnfu agent s including

sol ubi | i %@%b’ C"Bif‘rll“gfeﬁﬁéa‘?@%ﬁ?"és %} 5’?&“’9@)’ "E)’ ﬁ}%l"é‘t(&g héh PHUbi i zers
and sol Upbkingl FDnPBeRKS intdsifal AhEBEE). (HhStaEI@Qomﬂiﬁsrcﬂ"@lZ@Tﬁd iaeluad Hﬂrap '
formul ation. The preparations ofi_ the pr “sent invention may al sg contain

further BeriniER calymn, HiPrep 16/10; HW@ﬁﬁﬁl Hgpsih Sepharase 62l abtpinakle G588t f unes,

flavorin n eshbic
limtation on tﬁgh%%ngg%? ﬁ?és{ﬁere ~co @dgé(’fﬁg?ﬁ 'ﬁ‘gﬁgrxg‘gfeﬁgh?ﬁge t%:qon conpri si ng
at | east deeeninud s¢t@ndisg scehxacimtdblfeMQm@aglsmqﬂ lgomsi tetthegeredn mﬂlldzl in the art

anal ogueg thereof. and v er.eof, and, at st 0 ub X! sel ected
from t he'y rgffﬁrné%ﬂ%?}éeﬁfﬁ‘é’%?}%rSFcﬂs te(?ﬁg'ffcciggndeﬁd {/ezf?’i ggt’ght eo that is

present hdsofftorC@Rdetdr@indday @drpaﬂhgttreaatmmt bﬂthercdﬁiplémmmumb ty treat
bone netaboljc disease, but it i,s usual]ly

% and
pr ef er abP§PFTN Godumn Pﬁdeﬂd""‘? PRIC FEFRER C‘H}d“icﬁ‘é ';‘PE‘SFH‘%‘E)F("QW cqm‘?ﬁ é‘“%se
of the camlieXicareR ngddﬁlQnst Weh ﬁ{eeéx%um bARRSIE R thatibds N bihd8 Re Kkkiphdn ON a

variety of factors the cdndition to be treated, the age, sex and
body wei gbiumpy urtdhelopatommeagdx qonditigdsthe wnicatieogthraan e, adjusiaswsmg thigalt

3382[“ aQF‘? %y Ak e&ﬂ ugh 3308 %‘é{)&m@hﬁ‘% g T'hﬁsi gﬁkgaﬁﬁ' thé( g del ol BiEor {}8 ft'ﬂge N3

ng per daympIEheomeﬁ:deaﬁd:ercmujmneﬂ afsrfﬂllIB\Q:. 03 to 30 ng per day. The anount i
admi ni st red |s ener al | a ran Vi n t.of fr 1.to 20

er
T kg pld 5 PRcad i AeEHRR A Ot Ay earosg PR Ats AR WHig hasiegn
pr ef err eﬂnfn%ﬂgﬁeﬂ SepdriHs QqailiBeHtéDwitR almffa{ Weirped refidiel yT 1ROy RATRIRKgEf(e.ghe

i nvention can be adm ni ster ed once per nore than 'once per day,
dependi n§oYHmiphosphate Byfder cagtaimag Pdr %fv!\lﬁ‘ﬁh&ﬂd&il on and the condition

of the p%)l €Ntphe complex of the present invention that is being tested is dissolved in the same low

ionic strength buffer as used in (a) and applied to the column and a first eluate is then



27 The foll owanQ exanpl es, reference exanples and test exanples are
~ntendc~ to further illustrate the present tn~~ent~on and are not intended
tolimt.the scope of this in{~ention in anv wav. ' ~~~anple 1 Pret~aranon
of Conpl exes Conprisins OCIF and Dextran Sulfate (Il 1 (al PreQaration of
Reconbi nant Dtneric Human OCI F Recombi nant dineric human OCI F having a

nol ecul I out |' _"'0000 was obtained according to the procedure
descri b%“ﬁ%%%ﬁ%?ybf EP- A-0816380 (WD A96/ 7?67 17). Nanely, pBKOCIF) a
pl asmi d (¢ect oFhecwignn ithen washed|fenhdrdatisthe sane bw vatc srragdes: ffenanmsedh F

containin si gnal tide, qbtained fromthe E. colr transformant strain
pBK' OlFfée%[@é.ﬁ’Efg? fféagi }*?‘Eﬁjﬁfﬁ,{)ﬂgﬁ?ﬁigﬁ“ r the Budapest Tream at the
\ati onal(d} NS tTHeHofurtd isBhaswhaRE Svig b HidFavihg GHBal Oy hi gkﬁgﬁﬁ%&ﬂ%g (8.

I ndustrial Science and Technol pgy at 1-~. Higashi 1 cthone. Tsuku

| bar aki -srénngphospBge Yufferrronwining 1Haz 0N sediupablomse) ared 3 thirsr ehadte Grthén Pat ent
Or gani sngoﬁe gﬂ%{i Sh tional |nstitute of:~d~~anced Industrial Science and
Technol ogyf§{ P guced’accor di ng to Exanpl e 11 of EP-A-(0S163S0, was di gested
Wi th regeyi ctTie angiidy 6Pthe Salnplexptefeaoin\acH bEfrivicheal chxdtmpdesigasteaég@, (byman
OCIF - containing.a sj~ial peptide, whjch {s equivalent to human | F

cDl ~A, 8 (Flsespeciyely ‘é&‘&r‘ﬁf iReqd (e1fe LY AR RGPS cr i bed in Exanpl e | ~ of

EP- A- 08 80. ; ok | i ; i it
36_3 THY defee R AP Ao L c@bif.vle;&'t%%éﬂaaggéé){hﬁglﬁkﬂﬁﬂ%h%&%ﬁrgxﬁltdltj was

inserted’into the expression vector pcDL- : ecul ar an | ar
Bi ol ogy.the fdllo#yingfor@Bla: 1988). ‘and then E. cola strain DHS a (G bco BRL),
was transforned thereby (ﬁee t gﬁ)ro%edg_re descri bed in Exanple |.~ of
EP- A0O816380). The reconbi ol S8R RAm us obt ai ned was
extracted fromsaid transformant culture and)pw)ificgpd. The procedure of
Exanpl e 1-~ of EP-A-08163S0 was then applied to obtain the desired

reconbi nant human nmature OCIF. :Nanely. CHO dhFr- cells (ATCC, CRL 9096)

were transfe j 197 5Bl i [ : nd a
e R P £ B 5 S RROCHE i o e e
di scl osealiernffcGaAR20 bolyPe mnub veh éomthBldpRrmexpinesdiuays having fechdraly wegb

sel ected._.The tranpsformants t.hat .expressed rge..amount s _of | re

cl oned. 'TH& sgrlegﬁ'gga%ﬁ%?ée i%%@ﬁ?ﬁrdﬁé*gﬂ eu??d a@éﬁ?ﬁ?%egnfﬁr“g e%t%: 5&#@?“ of
concent ras cOMplRELos Bk ettt Mvehtiditachenaraxpy @8sboge fdimulangestryasaune of
OCff, 5561, was obtained. A culture of clone 561 thus qQbtain;.d S

condi t i oPEt Ar@ERIing PR dhe JiRF ORITPATRIOBEN B8 e cana@aaﬁ i%dge\pﬂ‘ﬁm&\s- FF
colum (dererfiifariby i&_@sm'@&%unaggaéec& AW Redrbtod 8f Bk Wit oRipiaRBIGTIFaPhY
usin<~ a l'inear sodiumchloride ~adtent "as the eluant. The tracuon hay i nk;
OCl F actis\alweys afoundd.Ovwhiereap tho degnze aifyadgordtiom of the complexse dif (PEFhpHHtede
was then _a i.ed t.o an,affjinms bl ye-.~ 0,.. = . 0 I
and subdeg eg kj uf‘gené?? ilf‘”rtlilss d har‘no r%a(f gthwfnéﬁxl(ﬁ‘ ?“%’gaf‘ﬁg \ﬁéatl ?‘ﬁe%l}en?gld?ﬂ]ﬁ%ngﬁfgo?{ g‘(e‘33

gr adi entcoafpléted @mpaiding OO ek uineshalsgaetdrovasiant thereef wfilthe piresdnt imvention to

SDS- pol vacryl am de | e| ectrophoresi.s under _reduci ng, an -reducin
conab i Cathn & ik Bpihg Hetreh oL Pineing GG G55 PeomBloRrs CLdF e B ERos
human mafaeiag: Hetdof (B ECudSs boR M eLrbdafin AntdiMsRd tdnedzaRsse Beagdl sube a8 ArmiTRNdS
of rOCIF protein w't ag{;ar ent nolecul ar weights of 60000 and 120000 as

pr oducedepAriExHRprdumy, distepad-peamBaiutionsewihi ib el godisquahesphste bpder )
. S> ) . . y
o dent e RPLE MRESTRHT bt e irtilplio® AR YEREE i SphRd s ©

No. | to déntBfingf2.(G odiny chibe; thé daiftedle OfilisorptioR b canpleicty JStB8ARSED. The
conbi ned_fractions cong@&ﬁ; né; t he obht ai ned hurrgn OC%F ~gs t hen Sth.El epent ed
with 1FIBY PP RSEINEseG 1 P F VP BRLET T O5 4P ANHABHST RETSPELLTSY BRTPTH RELY-é was
appl i ed grofefabl PUET SeatBNASE 0 S0indPart ARG dEeBly fotGréditpthan 08) M  pur chased
fromY~IC Co.) that had been pre-equilibrated with 30,0 acetonitrile
containing 0.1 tnfluoroacene aci'd. The colum was then eluted with a |inear
~-adtent of fAQmy &{e%dﬁaﬁre%%@&rﬁ?lllﬂ&% o‘ﬂf‘é\'leaprgiegy\‘ir{vlghﬁotp gla?ﬁagxnﬁg used'td!

for ~0 min. Two peak fractions were col |l ected separately an
| yophi | ichethcteTise thermdy therratidio€ thesmunkeat of rhclrchldsanfi OGIRNr appaslogte onvarizat ar

wei ght '« 0000 on SDS-P. ~GE wunder reduci ng _conditi.ons_was .then enpl oyed
' The RBrreateRe s B sELompIr2¢ R ienttitit ot ol dai e castip racbid Bag T
of WO . .ELBRGo the AdmBéhfiHbleciute DSAGBEOdr anl {rA)o ik P FaAAAQRer@bf frofmk fx&sd
Conprising OCIF and dextran sulfate Purified dinmeric human OCIF, prepared
as described in Exanple 1 (a) above, was dissolved in 10 mM sodi um
phosphat e buffer solution (pH 6.0) containing 0.1 ~ I Cl sodiumchloride to
give solutions with an OCIF concentration of 1.~ 2. ~ 6.~ 10, 1?.5, 20
or ~0 mim . Dextran sulfate sodiumsalt sulfur ~ (rmanufactured by Meito
San~yo Co., Ltd., ‘hereinafter referred to as "DSO') was dissolved in the
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At the end of this tihe, 4 ml of each resulting solution were applied to a
Superde~ 200 prep grade eel filtration colum (inside dianmeter of the
colum: Y6 mm length: 60 cm exclusion-limting nolecular weight:

1, 300. 000; manufactured by Arrjersham Pharnmac~a Bi otech ~ previously
equilibrated with 10 m' ~i sod|jum phosﬁﬁate buffer tpH 6 ) containing 0.3
~l sodi Wapk:0dd Heasusdiichyt herhahid &F méabilridd e SREPahsir @F patieid phdsear 1hakR of
"' m: mn Absorption at wavelen;th 280 nrri_was nonitored using an

ul t ravi cloawispésgr bphat' vmeathed:  laavayt Keteletat.el - aBich FherandPdnlGSi#e 6¥95dbout
28 to 36,.m es- | hected.. Fr whi .ch,.-had not bound to the OCIF
was el utagaorg%{écéts(f‘\g?gﬁﬁﬁghﬁ%sﬁaém&g Oggjoeu éémt[%o O mnutes. Al steps of this
gel filtration procedure were perforned at roomtenperature. The obtai ned
preparations which contained the desired conPI exes of dineric human OCf f
and DS5 wer e Topwnbef Belsregs af 0BT oc ananalagug 95 vanmethesspopiesar 4n mavd
each co Sd40nE | 1.b . FDS5 a0
cone. ~rg(3ﬁrgﬁx)a%% F cong@?#e:&?ﬂ%ﬂp@%%%g %ﬁ%"ﬁec}%‘iﬂuﬁ %nFEﬂePftﬁ% act?iuélrl;l?g’l'for{e
(hour s) Pxample] ELI3A. iThe Bntibodigs foOuss ih birgingiw. the irnmobilized phie abd fordabelin@. 5

I 18Pr ep. ~1306. 5 18Prep. .»~130 =1 .~6.5 1 4 ~.1Q0.5.1 7?Prep.
55005 4ith 3 HEgoiset; engyme! Pl 38 apitonidye g BLISA, ackeny’ prpgdicd g ghe DRy
16.5 ~ 4lQloehe br VISR thdtofbIGRtefest thé are 38tdbld fof S p1@Posed | Fot @Rample, duitdbie
10.5 11 18Prep. 10l 2001 10 j 4 ~ 10.518Prep. 11100~ 5 i 4 | 10.5 i 18Prep.
1240~ 2|angibodigs Hribindipg epthe selid)pirse uBiude| O a6 pursfiedfomerityps-ofGolybridgmmy

18Prep. fBhuddd anfibod) 320 FEAM BP-6421) and OI-19 purified from a culture of a
hybridoma producing antibody OI:-19 (FERM BP-6420), while suitable antibodies for use as

~ -~

the antibody labeled with a rcporlter enzyme in the mobile phase include anti-human OCIF
monoclonal antibody OI-4 puriﬁc!'d from a cuiture of a hybndoma producing antibody OI-4
(FERM BP-6419) labeled with peroxidase. A typical procedure for measunng the number of
molecules of OCIF or an analogue:!or variant thereof in a complex is as follows:
(a) Known concentrations 011 the free, uncomplexed OCIF are used to produce a
. calibration curve. .
«(b) An ELISA is performed oéx the complex Bf interest and the calibration curve is then
used to determine the concentration of OCIF.

(c) Using the information obtained in (b) and the molecular weight of the OCIF monomer

the number of molecules of OCIF m the tested complex is calculated.

The number of molecules of OCIF or an analogue or variant thereof present in said
complex as measured by a technique for measuring the total amount of protemn present in said

complex can be determined using, for example Lowry’s method. A typical procedure is as

follows:

)
(a) Known concentrations of Bovine serum albumin are used to produce a calibration
curve,

®) Lowry’s method is then used to determine the total concentration of protein in the
complex to be tested, the calibration curve being used to determine the concentration of OCIF.
(c) Using the information ob:tained in (b) and the molecular weight of the OCIF

monomer, the number of molecules.of OCIF in the tested complex is calculated.



30 Table 1 (contd.) Prep nunber , DSO OCIF conc. Tenp ; pH Incubation Tine

conc. ; (mJy)m) (C ' 'hours),; (ma,mM) i Prep. 16 '~ 10001 ~. ~; | 0. >
1Ss', Prep. 1 %'~ 1000 ; '_|~a ~10.31S 1| Prep. 18 ~1 ~0 ~~~ ~a
;m+, > Prep. 19130 I~ 3 i | 1f1 .51 3 iPrep. 20 i130 1~3710.3; 6 ; Prep.
21~ 130 1~ 137 110.3; ’?~IPre.2’?,I3bI5I7~105~ I68_|Pep 2 3 -~
130i ~ i~l 101-~-1 iPrep. 2411130i 5 ~ ~""'310w "' 2-~ HPrep.'3j] 130~ 6.3i 4l

10.5, ?-1i Pre.actuab rato 1'5:%5, Heélnd;ﬁl uﬂo‘ﬂ Chl.' tvﬁée&? rArAEnda3 &y &chmhu:l uscd
10.3l.~-i Prep. ~8 ~ 130 | " Prep. ?9 113 ~ ~

| 10. 32- uRYeghe w‘mmg@ upet], 1 me uqeme ®'tal %otmﬁr é{pregﬁedmomr@e'@ of Q@ pFESJEOt 3~

| Prep. 130 163 ~ 23 ' 130 | | _~'3 110. 3~ 6Prep.

3: 1130 %%e%‘“’“ siRpips £ o PF‘ 3F 35 i8ptingnathy P! of S&R° %6758 6. 5
I ?3 ~1fhediof wAGSRHERAN sﬁﬁatel%ere'n thel ratio off 18k ﬁm'ngﬁpcﬁle@oleﬁﬁf@QSshé]@Cﬁ?‘or
288Prep. 39, 130; 6.3~ 23l 10.3~ 18Prep. 40130° 6.337~ 10.3| 18 31 1 ~ ¢ ~

Pr epar af138usf Of efipa thamainp Wy 6ye a‘quwlﬁ?F oﬁuégﬁﬁh’l&lﬁﬁnbmﬂﬂm%vﬁk‘?d
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from a culture of a hybridoma pnpducmg antibody OI-19 (FERM BP-6420) as the antibody

bound to the solid phase and anﬁi-human OCIF monoclonal antibody OI-4 purified from a
culture of a hybridoma producing|antibody OI-4 (FERM BP-6419) labeledwwith peroxidase in
the mobile phase to the number of moelecules of OCIF or analogue or variant thereof present
in said complex as determined by measuring the total protein content using Lowry's method is
at least 0.5 but not greater than 1.2. More preferably, the ratio is at least 0.6 but not more than

1.1, and most preferably the ratio i!s at least 0.7 but not more than 1.1.

Preferred complexes of the|present invention include the following:

(a) a complex wherein said 'substance selected from the group consisting of OCIF,
- analogues thereof and variants thel'eof is human monomeric OCTF having a molecular weight
as measured by SDS-PAGE underlnon—reducing conditions of about 60000 or human dimeric
"OCIF having a molecular weight iof about 120000 as measured by SDS-PAGE under non-
reducing conditions and said polysaccharides and derivatives thereof are selected from the
group consisting of hyaluronic ac%d, chondroitin sulfuric acid, dermatan acid, heparan acid,
keratan acid, carrageenan, pectin, Heparin, dextran and derivatives thereof, the molecular ratio
of said substance selected from thg group consisting of OCIF, analogues thereof and variants
thereof to said substance selectl}:d from the group consisting of polysaccharides and

derivatives thereof being from 1:1 to 1:10;
)

\
(b) a complex wherein said s%ubstance selected from the group consisting of OCIF,
analogues thereof and variants thereof is human monomenc OCIF having a molecular weight
as measured by SDS-PAGE under x’mn-reducing conditions of about 60000 or human dimeric
OCIF having a molecular weight sf about 120000 as measured by SDS-PAGE under non-
reducing conditions and said polysiaccharides and derivatives thereof are selected from the

. g&p consisting of dextran sulfate and salts thereof, the molecular ratio of said substance

~ 7 selected from the group consxstmgl of OCIF, analogues thereof and variants thereof to said

|



fibroblast cell L1IR 90 (:~TCC-CCL186) Exanple ' ' PreQaration of

Com _pl exes Conprising OCIF and Dextran Sulfate 1111 Punfied dinmeric human
OCl F, prepared as described in Exanple 11 a) above, was dissolved in 10
t nul. sodi um phosphate buffer solution (pH 6.0) containing 0.1 ~ ~~i sodium

chloride to give a solution haivi ng an Q8 F concentration of 5 ng% .
Dextran ' t v | : I | - ured
by Viiko BrF S Crent Sl St D LG inlf o BEHROnRled tha Bl YR, ARRQLEA
Q000") veemndilswol:i&d in the agueous solution thus obtained to give a final
concentration of DS Q00 of 1~0 ng%r ) and then 1 iV sodnm hydroxi de was
added thereto to a final pH of| 10.i. The aqueous sol ution thus obtai ned was
i ncubat qg) at z cbmbRk WARRUGSd substahBE sBRet9f i et ¥8p consi¥lin®foft DETF,
resulting solution were appliefd to a Superdex 200 prep grade Qel filtration
col um cRsleguesotharse{ aad veranth Bissedins Exmanmeonpmepy ogbsiimenc OHE dnprhich said
wavel engt 80 noni.t ored. usj an ultraviolet spectroph t and
t he el ua gnog'?crac’qiggﬁgzy?eolﬁu{siOnfleas?bdfuégg%swefg THI36 W’Hﬁt%@sﬂst€c+§%ﬁg)§t§£‘
Free DS MOQUOMhbE thehsehubsde listittpd atid shidepdldabchapide eletivetivais a sodiemisaloroft | me

of "about, .~0 to 6~ m nutes. The¢ obtai ned preparati whi_ch copt ai ned. t he
desi r ed €3 éw&teéevwsr@n&ﬁé%ﬁowﬁ HFEDSL SO JS0R 9 169%h BAPLERHE at
-60 C. Theo BESRA fibk@fcC Hiskdd GBf m%%bﬁ cg%mn%xo@om}um{ghzseqae&&fmal e ?

bel ow. Table 2 Prep. ~DS5000 ".(ECI F ~Tenp H i "I ncubation tine
of dextran sulfate being from 1:1 to 1:10;

variants thereof to said sodium s

I
(d) a complex according to (c)\ wherein the molecular ratio of said éubstance selected from
the group consisting of OCIF, an;a.logues thereof and variants thereof ro said sodium salt of
dextran sulfate being from 1:1 to 11:8;
(e) a complex according to (c)iwherein the molecular ratio of said substance selected from
the group consisting of OCIF, a.na:ﬂogues thereof and vanants thereof to said sodium salt of

dextran sulfate being from 1:1 to 1‘;‘.5; and
|

(H a complex according to any one of (¢) to (¢) wherein said polysaccharide denvative is
a sodium salt of dextran sulfate having an average molecular weight of from 1800 to 6000.
‘.

The complexes of the prcse\nt invention can be prepared using any suitable method
that favours binding of the polysacicharide or variant thereof to the OCIF or analogue or
variant thereof. In a further embodiment of the present invention, there is provided a method
for the preparation of a complex co&nprising at least one substance selected from the group
consisting of OCIF, analogues theréof and variants thereof, which is bound to at least one
substance selected from the group c‘l’lonsisting of polysaccharides and derjvatives thereof, said
method comprising the steps of inétlllbating said at least one substance selected from the group
consisting of OCIF, analogues there:of and Ya.riants thereof with said at least one substance
selected from the group consisting of polysaccharides and derivatives thereof under
cogditior_xs ffwou_;igg the formation ofa complex between said OCIF, analogues thereof or™

- variants thereof and"g_’aia“ 32 saccharides br':wi;aﬂants thereof and then removing any free

polysaccharides or variants thereof that are not bound to said OCIF, analogues thereof or



nunmber Conc. Conc.l (C) ~ (hours)(m~im)(mv!m)i wiPrep.411501 5 1410.i

1 2: ~ 32 Exanple 3 ' Measurenent of |soelectnc Point The purified
reconbi.nant di menc human OCI F, prepared as described in Exanple 1(a) above
and the conple:c of OCIF and dextran sulfqate prepared in Exanple 1(b) above
and which is dest~ated Preparation Nunber ' _'? in Tabie 1 were apalied
separ at el yartaptsaheriesbel ectri c el ectrophoreses gel | EF PAGE nmini ~pH range of
3 to 10, manufactured by fu~aki A ass), using an |EF pH 3-7 butler kit
(Technical Frontier Co. ) and alvoltage was applied to the eel according to

the fol | owi ng TRYINEEEanbAG f VaifiQF ledstiabibubstRlh oMBded¥rom hOSro¥pcBhsidudpaysr and
finally O Vfor 30 mnutes. Afiter conpletion of the el ect rpophore3| s, the

resul t ant OGHY, appipanssabierienl alctariants thepred withaiairbt lodst PnCobsases wleBteddTontr om
the el ect esl.s:.gel | view ke rmped that th

| soel ect n%ggghﬁ{ﬁt&gg lsgﬁgﬁﬁﬁgwﬁsﬁ&weﬁb%{@%%%ﬁ%P%‘}ggﬁd’"fiﬁem

| soei ect rdustapleicohdioibng, Ibat pigaligtheaficubalibn ailtes plaxd uader aghdoas cordiitdrsi i at ed
Preparation_Nuymber ?? was about.ipl 6.~ by conparing the band position of
00 F and SRRy tﬁﬁéﬁ_ceia&tr@ndsnﬁﬂ %upﬂerp%fkﬁ*&mee@wﬁ aMsrepreferabie theur enent
of the Myhegusish ifRgdriinl 2OChE AHdnPests 0. Silst pleterbblyanCaibfionis
Conprising OCIF and Dextran Sul flate 4(a) Preparation O0f a Stock Sol ution of

an . 4nt i -parfeamedar Fpiitafinor 0 1L.4nt i bodv O - 4

During incubation, the ranée of the concentration of said OCIF, analogue or vanant
thereof in the aqueous solution is-r’\ot particularly limited, as long as it is suitable to enable
formation of the desired complex. | Typically, the maximum concentration of said OCIF,
analogue or variant thereof in the aqueous solution is from 0.1 to 0.5 mM and the minimum
concentration is from 0.001 to 0.031 mM. Preferably, the concentration of said OCIF, analogue
or variant thereof in the aqueous sdlution is from 0.01 to 0.2 mM, and most preferably it is
from 0.05 to 0.1 mM. In the case.of OCIF, the maximum concentration in the aqueous
solution is from 10 to 50 mg/ml an]d the minimum concentration is from 0.1 to 5 mg/ml.
Preferably, the concentration of O’(IT,‘IF in the aqueous solution is from 1 to 20 mg/ml, and
more preferably it is from 5 to 10 rbg/rnl.

During incubation, the rang!le of the concentration of said polysacchande or variant
thereof in the aqueous solution is nL’t particularly limited, as long as it is suitable to enable
formation of the desired complex. Typically, the maximum concentration of said
polysaccharide or derivative thereo‘f in the aqueous solution is from 0.1 to 0.5 M and the
minimum concentration is from 0.\0‘0005 to 0.05 M. Preferably, the concentration of said
polysaccharide or derivative thefeolfin the aqueous solution is from 0.005 to 0.25 M, and

’ll M. In the case of dextran sulfate sodium salt sulfur 5,

more preferably it is from 0.05 to 0
the maximum concentration of sajt':lipolysaccharidc or variant thereof in the aqueous solution
is from 200 mg/ml to 1000 mg/ml, %md the minimum concentration is from 0.1 to 100 mg/ml
Preferably, the concentration of saiq polysaccharide or vanant thereof in the aqueous solution
is from 10 to 500 mg/m! and most ﬁreferably itis from 100 to 200 mg/ml. « _ _

-

[

_Durning incubation, the temperature is not particularly limited, as long as it is suitable

n.
|



Label ed with Peroxidase In this step, anti-human OCI F nonocl onal antibod~~"
~as | abel ed with pero~i dase ﬁzing an EZ-Link Ml eimde Activated

Hor ser adi sh Peroxi dase Kit (manufactured by Pierce) according to the
protocol 11 described in the iinstruction booklet supplied ~;~ith the kit.
Details of this procedure are las foll 0#8. Anti-human OC F nonocl onal

anti bod } froma culture. o hybri doma_ nroduci ant i body
o (il iR L 8L T ek, JSRiskliy it RN (T REEERIS Y of

EP- A- 09 TrbaB A1 ¢i/¥o-fsn® 90 16l 50089 hndl thealodhet timiy tHerk ol i€ GrohD0 o & I OaPrdfe@blg] the
concentration of Img/nl wth |Orrull phosphate buffer (pH 7.6).

N-succi MR FSHrSAageisyTah 0% &t Gt (PO Prederably shes g mperayuneirAReeNg Ferht e

Acti vat gg -Hor ser adi sh Peroxi dase Kit) was dissolved in dinethylfornande to
give a solution having a 33 iconcentration of 1~~ nym ~ust before use.
A-~ul aliquot thereof was added to | m of the diluted O--:-contamy

sol ution prepa_req cgq)ove, and the r&sultma sol uti Otﬁn was then incubated at

r oom t enper at tir % F5HFP0%E HE ROFPRISX CAFSTESBHEY FIoRO8S B RIMBIGS (s ot a

sol ut i ORoRRiRhREEEsH VarifE Mefeolf iwhikkSard 86CRAnAYo OCIE Qr \wh Rals gl bOfariant
hvdr oxvl am ne hvdrochl onde m 1p0 ~I of Mal ei m de Conjugation Buffer

(provi dékereef. ddednatrd useg to ramavsithg free polysacchamdegjanoyariantsthensofisngki dase
el i . _ ) e . t
Forer atimeed 5lobB Bt 10 nbfiod B if ESehadiany shitlo,Rl i Brc AELORIRL, 2 2 1 OoM

appl i ed purifieatjom, jsatamiuhanﬂ/deﬁdﬁﬁ:hﬁbngxmmmﬂsﬁﬂahﬁ mettards anahedk ion sai d
EZ-Link | ~fal ei mi de_ Activat ed rseradi sh Peroxi.dase, Kit revioysly

equi | i b PXEHAGER RO BRAP Y a‘%ﬁ%’f’ﬂi"ﬁ@“&?&?ﬁ’ﬁ%}% P%H“%%F*F’@F“%%%Q Yn#Bvi ded in
sai d Ki ta)gatic Hrbv8 5k i, Hydephowi: légﬁwtrﬂeﬁ’c?%' { effin Shappitb 88piyy sai d
col um. Th?a el uate &a?’%bg%ﬂyectp@ in 0.~ Er‘fuiyact in}g%s. The % }fo 10t h
fract i oneystadkigasion; seitingreut and Rlsadjtratione Qfehasergsd filtmgion ¢hrasRatagraBhit i on

obt ai ne e j =V = j o JTIGH i sh
por ox| asea¥ranE Ao & BB Blebp PR oA SE R EARTHITARRS,

Per oxi dasest fredfgrredn QOO0 ~1 of distilled water just before n was needed were
then added to the conbined elugte fractions and the resulting mxture was

i ncubated at room tenperature flor one hour After incubation, an equal

vol ume of ~! ~qqReols esarAéldadimhieid on thiangk] Lkl Sokivd permiliratisn eftrainged ofias
stored-at -20 C The solution obtained by the above process was used as a
stock sdregtrodysagshanides emyanantaherery fromghe dForsdl compis sy 1erubation 3HlANE Sy t h

per oxi d?\s Earl BQH&E@} deeggaféﬁfsyff rJr Egﬂe 'g{%cﬁ‘& cg)xgﬂza - the ) desB c!)r?xpfeﬁf fohae ke

herei nafter as ock sol ution". uantifircatfon of OCIF The
anount qilySatdhanitde o ntariants athyreof which erenpétebaamdpoethar@GIE. n Sextabhel| exgmplesnd 2
above and tge conbi nat | onm_f)r pared. in Fef.grerice Exanple 1 bel o~ as
measur ed BYISAEAINE 85 HRE SEBLBENAESES) (ELIS A) using nuo anti-OCF
nonocl onal anti bodies, the details of the procedure being as follows.

Anti - human OCIE nonocl onal _ antibody. O -26 was purified froma culture %f a
hybri doma pr od ?fﬁ“ﬁﬁ’ﬁstﬁfdse @Fesz’ety'er-‘% onpgsisEEHAt ]faséd’é‘ﬁrsb‘sﬁ@“cteose{aﬁ&
met hod dfsfk khdgdup RBofsitinR!of I8! arkaldple OREABT dnd ViRtafiesHRErkSH Which bduidien

di ssolved 1n 071 sodi um hydr ogen carbonate to give a solution |3aving a
final prabiedshonosdstanceselesiedfrom theqgrphp cousistios-of palysaerberdefeantoderivayves

transferd§dof 2 Be fistibuistl fon? Bie¥de uflotiN SO G afialo¥RE bP Oirtlnt thereof
per se using various measures including isoelectric point, sugar content and immunological

detection.

The isoelectric point can be measured using any conventional isoelectric
electrophoresis technique well-known to the skilled person iil the art, OCIF is a basic protein
and the isoelectric point thereof isl about pI 9. This is significantly higher than that of the
complexes, of the present invenfibn_comprising OCIF and polysaccharides and variants
thereof such as dextran sulfate, typical pI values of which are in the region of § to 7.

i
|



3 ~t manufactured by 1~'L.'~C). and the plate was then seal ed and | ncubat ed
at 4'C ove;-ayTnt Wthe end of this une. each we!l was washed three tines
with ?~0 ul of phosphate buffered saline (PBS) (pH 7.4) containing 0.1 ,0
P~ol.vsorbate 20. 20 ul of a dijlution biif f er sol utlon (corrpn5| ng 0.2 M

;RZr g‘égggﬁggﬁ@&?ﬂ%ﬁgﬁ ¥ rea(ﬁl O@ggﬁ?Skbm y 61D d:‘g’éi ° D%I é%&&e‘f‘sé“gagﬂ%d to

each wefethnigmd t hen t he pl ate was kept at roomtenperature for 20 m nutes
to block areas of the well unbound by O-'_6. The sanples to be added to
the O-26 botnd wells prepared above were preferably diluted with the
dilution buffehe SQloht i @ReHS & ARO\BmipPexRl Ozﬂk thd&r&h] SnvddlioR! 984 écg ke a
calibration curve, the dilution buffer solution ‘containing human |

known cmemlﬂrml QGF vmsn asZédglazsorSYmaﬂctseof'ﬁaa bdirhedsired Jsirfgf ary &ohmtwe)n
was used as ntrol ~0 1ii aﬁxchs n’Beweretrans erred to each well.

After atth Ff‘tb‘?f‘ us t%&%lng’énf%r RS &PRtent, Lypicaliexamples dnglyding thegpherpbd by
di | uti ngyifipe thoalmtmlssed AL, LAOR, [@ﬁa@@aﬁﬁcbﬁs(ld%gn@%e'tﬂe EtaRleg 4(a)
above] 1 Q0O0-fold volume with a di'fution butfer sol uti

Tri s- hyenmserii afrd eompley,of4he presprio@nention ¢qsopresing OCIF mmnmang!ﬁme variant

Phar mac I t ’ ed to
each vveﬁ’lu;el‘)?gh? %oﬂs%&ﬁde QE %Vﬁlgﬁc{% Q{tbg é?a%e(r%oté%wthetn%e?rjcﬁﬁ &1? d‘ﬁ‘”ﬁ“ﬁ’our S.
At the bandistufiguistied ftomreachexiodr wel | was washed four times with 250 lii of
phosphat e buffer containing 0.1 polysorbate 20 (hereinafter referred to as
"PB", pH7.4) 0.1 Mcitric acufi and 0.2 M di sodi um hydr oaenphosphat e were
m xed. and usgdfidthed apeRBtiVALRtAOd UbF %dﬁ?{ﬂsﬂm ) free whtomplixed! O@EOLort eT of
was transferred to a test tubejand 6.~ 11 ydrogen perOX| de were added
t her et oanaiq’swmoroflarmt shasprinfrp@ndig compiexayi ofvthe qubicot inpsni@PRpmpHsingt said
(manuf ag y P t r ved
in the resul ?I ngm\é{\g)lléa?l g%&%%&l bdl‘ﬂqu{g {éﬁq%aﬁgaglg% %s‘?aég?gl ?63%2%
vvel |, téenpfatie mmsumowfepcﬂgkamﬂalmdalarmmam flerdof iaredcH hangidn ambodpoubelt ed
roomter}:g hurefor m_pu At. the end of this tinme, 50 lii of a
reactloﬁ’c§’t 5BY gas & fﬁ‘?Bﬂl ‘Bﬁ‘?ﬁ?’? i¥'y3H#@% fi ed water and concentrat ed
sulfuric acid in a ratio of 20:50 by volune were added to each well. After

stirring the solutions in_the vel | s gently with a shaker (Tlter m xer MB- 1:
manuf act ur ed By origpam mﬁ—aﬁ\kra)the MOUAh 86 PERIABCinGm P4dhH axean analogue ef BTGt h

g{/ #EgA ég@%réﬁ?qgéﬁﬁ aSI ?&F%g&gg{ni%qrgl o"?Dcan a pr (L‘)igﬁcg‘?W$£-%yred

expl ai néereatfand e pbbemeh%da&xommb@he&oﬂfanytahﬂmnd cmeutxomaily wkd hungasuBCl F

at know cqncentranons, the a n_eac

ol cut alcEH] PES ORI o PEutTo T naRPaN e s e e SRR Loy gt Fan
sul f at eal, 0. BathCEaAPI B wmdmm 1305 abesbdrich €N 280 nYyafPeetaihignghd the Bowe
was neasured as a neutral sugar. by the phenol sulfuric acid nethod, the

det ai | s™59hi ch are as fol lows. A solution havi ng a known concent ration in
the range of 10 to 60 ua~m of 5DS~ (manuf actured by Vieito Sanavo Co.,
Ltd.) or DS~000 (manufactured by 'ako Pure Chenical Industnes, Ltd.

prepar ed US| nﬁr% undompl ered<QC Ut proan frel@pue\dr veriamighered or @CIF-orsding gue

onlordele Uty BRSPEOEES 30 2 0 WL el Sl U5 hiydt,

sol uti Ommdo‘gfcanﬁh&hg&dmt:mo&aﬁh dngystbyd bthast Qne’ anl‘ﬂO(Of.F nﬂnﬂti%ﬁl MmGuedu S

phenol re added theret and stirred r | ~~_ after incupat t he
resul tiﬁearﬂPB?fuP 3t SBtRbe 1 apti-S eé’&?ﬂ?&c%p“ﬁfjaa‘?ﬁé’t’é}’ LRSS Ffagg' 6‘?" the

concent Irﬂﬁmﬁﬂol%gicﬁyﬁﬁaﬁﬁérﬂew Rigad odIerigtiade Af Rk &BN phdAubs b abHdoma
Stlr“ng,'[-d he tube was incubated for 10 mnutes at roomte rature

sti rredOTd8i GERM BE-6¢200mn 21bady REatyaed by hybridrmaDirdt(EERM BPodh9) and an

t t { th
tube o Tty SrodliEd St fag il DI TRERM BE0RD PR Re ol MBSt Tyesd 17
(L'~ - Zmqusuimctaﬁﬂmﬂ Iy aSHiaImbizdy S3i 194k tiahibodiK. 0K4) arfr omttums 01-26",

absorbance and a.calibrati.on curv t he, n [, con

det er m F&@ee %'ﬁﬁ’r?'af? &IPESEBWPE‘F’W?% ganb aéh?bﬁég%qwé é“ﬁﬁiﬂ%pq’f
dext r anmedbinet and®@UTE difieh ume&@memrhfﬁmy RO RArfbb @Y dleimﬁbe@ﬂﬁlaﬁﬁ%%ds as
cal cul ated by deductin® the value of the neutral sugar content of hunan
OCIF itself fromthat neasured for any preparation being anal ysed. 4~d~

Cal cul ation of the Ml ecular Ratio of OCIF and Dextran Sulfate m a Comei ex
ConmrrisinQ OCl F and Dextran Sul fate



The amount of dextran sulfate present in the preparation being anal ysed,
determ ned as described in Exanple 4(c) above was divided by the anmount of
human OCl F present in the preparation being anal ysed, determ ned as
described in Exanple 4(b) above to give the anobunt of dextran sulfate
present per 1 ng of human OC1F in the preparation being anal ysed. 36 The
ft~ure thus obtained was then,used to calculate the nolecular ratio of OCIF
as ronoft Ol digestt rlannunglgeasad ntqasqrn@eptr@pabmnﬁﬁnm i a#Hibpdied opyus type

cal cul a e nu e u L er, 0 ecul fy_ OCl F
ronomer Cptle B ER mdled WA he e pHROF RS, BOBCAR G R Ry
nononer 984 569000 Eﬂai‘i@ldmisfeautabre meethodlt inalndOSnzymhs uiz&ﬁmohimv nedfeced & as

wei ght is Q00. The nresul ts obtai ned are sho the fol|o 'ng
Tabl e 3 E&E&é 1p *mwoa-isamr&m huphedpimmunosorbel, assarvxgéﬁfé ) gn¢ a—wlm
dextran E@Jél' f@ft ﬁhe‘sé‘ EEPSA?Q @ﬂérréd“g W“ngeO@lerCﬁB xZ cffzh&ngn l:r%m EL@"A@P.an“‘ N
136.4 i :-1.3 Prep. 1.9Prep. 7 68 |

| :1.9Pr @p:fex&blyfsb?a ahplozedlualm @pibomsm'@ pr a:mbedagoiép as 111e mo@hz&d antdePr ep
12 160. %led %ngg)orae)p Ol- %3 lt% enzyme- ljabeled antibody. The preferred enzyme used for labeling
the antibody is peroxidase (refen;d to as “POD”).
|
Hybridoma producing axl'ltibody OI-4 was deposited domestically as “OI-4” at the
National Institute of Bioscience ;emd Human-Technolegy Agency of Industrial Science and
Technology at 1-3, Higashi 1 chome, Tsukuba-shi Ibaraki-ken 305-8566 Japan (which has
since become the International Pﬁt;nt Organism Depositary, National Institute of Advanced
Industrial Science and Technology at AIST Tsukuba Central 6, 1-1, Higashi 1-Chome
Tsukuba-shi, Ibaraki-ken 305-85636 Japan) on 16 October 1997 (Heisei-9) and a deposition
number FERM P-16473 was grax;ted. It was transferred to an international deposition with
- the deposition number FERM BP-6419 on 13 July 1998 (Heise1-10).
;
Hybridoma producing anu'ibody OI-19 was deposited domestically as “OI-19” at the
National Institute of Bioscience z;nd Human-Technology Agency of Industrial Science and
Technology at 1-3, Higashi 1 chome, Tsukuba-shi Ibaraki-ken 305-8566 Japan (which has
since become the International PzL’ient Organism Depositary, National Institute of Advanced
Industrial Science and Technology Eat AIST Tsukuba Central 6, 1-1, Higashi 1-Chome
Tsukuba-shi, Ibaraki-ken 305-85665 Japan) on 16 October 1997 (Heisei-9) and a deposition
number FERM BP-16474 was granted. It was transferred to an international deposition with a
deposition number FERM BP-6420 on 13 July 1998 (Heisei-10).

Hybridoma producing a.nfibody OI-26 was deposited domestically as “OI-26” to
National Institute of Bioscience and Human-Technology Agency of Industrial Science and
Technology at 1-3, Higashi 1 chome, Tsukuba-shi Ibaraki-ken 305-8566 Japan (which has
since become the International Patent Organism Depositary, National Institute of Advanced
Industrial Science and Technology at AIST Tsukuba Central 6, 1-1, Higashi 1-Chome
Tsukuba-shi, Ibaraki-ken 305-8566 Japan) on 16 October 1997 (Heisei-9) and a deposition

number FERM P-16475 was granted. It was transferred to an international deposition with a
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116. 6~ 1:3.6Prep. 1846.01:1.4Prep. 196t .01:1.9 . ~ ! 100." ' Mol ecular
ratio of- OCIF as ! nononer and| dextran sulfate m! conplex I:1.~ 1. 1:3.1
39.7 1:1." 37 Table 3 (contd.|l Conplex .nmount of dextran sulfate tn |

Nt ol ecul ar ratio of OCLF as thp conpl ex23~u~~m~ OCI F) ~ nononer and dextran
sul fate égpb conDi ex | ) ~1.3rt |
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' Prep. 9SPOLitioR gymyey FllﬁgM%’?éﬂZI 2@61381” 991é?‘i%‘@b§£52¥0“@9.]92]| 39918 1prep.
25~ 43.8 11: 1. 4Prep. 7?61 80.11;2.5Prep. 2 7~~ 6l .81:2.0Prep. 281 Qr.1i
1:1.8 ~Prep. ''9" 69.3 i1:2.2Pfep. 30~ 7i.1" 1.2..1 iPrep. 31 ~~ 3~.3~ 1:1
1Prep ~?! Q3. OThe hload or serumyepcemgragion of azompldx of the present invention, comprigmg . ~
-6 ;Ot'IF—'og an analogue or varianti thereof and a polysaccharide or a variant thereof can be
measured as follows. First, said icomplex is administered to a human or non-human animal.
Then, after a defined length of time, blood or serum is recovered therefrom. The blood or
serum concentration of said compiex is then measured by ELISA using at least one anti-OCIF

monoclonal antibody as described! elsewhere in the present application (see WO-A-99/15691).

The complex of the pré;scnt invention comprising at least one substance selected
from the group consisting of OCD':, analogues thereof and variants thereof, which is bound to
at least one substance selected from the group consisting of polysacchandes and derivatives
thereof is useful for treating or preventing bone metabolic diseases. In the present invention,
bone metabolic diseases are any d:iseases which are characterized by a decreased net amount
of bone in the patient suffering therefrom and in which ft is necessary to suppress bone
resorption and/or the rate of bone!resorption in order to treat or prevent said diseases. Bone

- metabolic diseases that can be trelated or prevented by the complex of the present invention
include: primary osteoporosis (senile osteoporosis. postmenopausal osteoporosis and

- idiopathic  juvenile ostcopofrosis); endocrine  osteopdrosis  (hyperthyroidism,
hyperparathyroidism, Cushing's llyndrome and acromegaly); osteoporosis accompanying
hypogonadism (hypopituitarism, Kllinefe]tcr syndrome and Turner syndrome); hereditary and
congenital osteoporosts (osteogenesis imperfecta, homocystinuria, Menkes syndrome, and
Riley-Day syndrome); osteopen%a due to gravity load mitigation or fixation and
immobilization of limbs; Paget's disease; osteomyelitis: infectious focus due to loss of bone;
hypercalcemia resulting from solild carcinoma (e.g. breast carcinoma, lung cancer, kidney
cancer and prostatic cancer); a hemlplogy-malignam disease (multiple myeloma. lymphoma
and leukernia); 1diopathic hypercaicemia; hypercalcemia accompanying hyperthyroidism or
kidney malfunction; osteopenia res{ulting from steroid medication; osteopenia resulting from
administration of other medicines (e.g. immunosuppresants such as methotrexate and
cyclosporin A, heparin and antiepileptics); osteopenia resulting from kidney malfunction;
osteopenia resulting from a surgical operation or digestive organ disease (e.g. small intestine
hindrance, large intestine hindrance, chronic hepatitis, gastrectomy, primary biliary liver
cirthosis and liver cirrhosis); osteopenia due to different types of rheumatism such as

rheumatoid arthritis, osteoclasis; joi‘pt destruction due to different types of rheumnatism such as
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161.2~ 1:1.9 Exanple 5 The Stability of Binding Between OCLF and Dextran
Sul fate ~n OCl F/ Dextran SuI fate Conpl exes The gel filtration of a corrpl ex
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OCIF and DS ~ obtained at the end of the incubation in Exanple ~(a) above
was subjected to gel filtration according to the nmethod described in

Exanpl e 1(b) @bcampositivn Whi;htdam;xisas axomplexnof the present ddveation to@Prising 36
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bef ore use
transmucosa]y or to the oral cavity in the form of a mucous membrane applying agent, or
|

administered intrarectally in the form of suppository. These preparations can be formulated in
a conventional manner using well-jknown additives generally used in the field of medicine,
such as excipients, binding agentgl. disintegrants, lubricants, flavoring agents, solubilizers,
suspending agents, colorants, pH ré‘:'gulators, antiseptics, gelling agents, surfactants and

|
coating agents. |

Where the complexes of the present invention are formulated as tablets, any carriers
known in the art can be used. Thcg carriers include, for example, excipients such as lactose,
white sugar, sodium chloride, gluc:ose, urine, starch, calciurn carbonate, kaolin, crystalline
cellulose, silicate or the like; bind'nixg agents such as water, ethanol, propanol, simple syrup,
glucose solution, starch solution, g:plan'n solution, carboxymethyl! cellulose, shellac, methyl

cellulose, potassium phosphate, po!.!yvinyl pyrrolidone or the like; disintegrants such as dry



Separately, folin-ciocalteu reagent (Wako Pure Chem cal) and water were

mxed in a 39 rauo of 1:~ by volune dust before use. ' '.76 g of ci-nt
acrd) tnsodiumsalt dihvdrate|1V al:o0 Pure Chemical), 0.1 ~ a of citric
acrd nonohvdrate (Wako Pure Chemical), 1','.~~ of sodiumchlonde and 0.1 ~

of polvsorbate 80 were dissol ed in waftaer to a final volume of 1 L ~pH 6.9
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azi de afnogo glyperde; rsemhodaqwsq 5 éhe g decomppgitioniipsbyosofushi nwhes skgEd to
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solution'. The sanple whose prjotein content was to be determ ned was

di | ut edand maseesium stearateo tale,bomctagidgpopedes pobiethyilens glyedh on the liled. Joragdision,

concent n t

ol ut 1 off 14588 Fhe, BRRNLAY B Eodt'eB) Bxitffle olTopma hgal coBfbe EpL T ey,
sol uti ogoatéd tabllbt,g%‘thm%csﬂédmama atfilm ebatedt tables anwolayeredi tabliet Bga smilut i on
(n=3) re transferred to a test tube, and 1 nm of al kaline copper reagent
was add e’icﬁéi“gt"'o) arid the resulting solution was nixed and incubated at
roomtenperature for 10 mnutes. 0.~ m of the diluted folin-ciocalteu
reagent were then added theretp and the resulting solution was m xed and

i ncubat ed at Mmmtbm@naxlwé brthapresentuinventign arhfopnulagid ahimluldspghe t he
absor bapc eac tur g g a
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sol ut i ORgididSamks \@HUR 1&3%%@4} orheanmunt of BSA). ~dl uantification of
Dextran Sul fate The anount of dextran sulfate bound to human OCff in the
conpl ex that was obtai ned after the first gel filtration in Exanple 5(b)

above was mea Pg! p;;lq )
abo~~e. pie) econdﬁ%e E?Fl%ré;f{u oﬁq%gl l&‘)'e 1|°g’e {éd?gfra OSISO('%bt?%u ned
in Exarrpteeara@bnl majoam&tauecm\tdnanszﬂeusamdstsmc}im(ﬁeﬂymhyieeqo glydol,ecacamibuger,

(Yl ~t-30..30.000 VWtV he~~ were
Cont 1 1 GHEBE HESBD G ER At Oies KRS ARG SBanEIet agb ST B ffme creo.
Hi t achi Sei sakusho Co Ltd.). The unfiltered concentrated sol uti ons obtai ned

firomthe t~o Centriprep filterf units were collected and conbi ned. The
resul ting sol WYhgR t%;‘?o@ﬂkﬁ"é%Pé ¢ Fregent mvpatos; asnfog@ubiged: A HESTARS Bt dRpl e

1(b) ab?)’e‘?e\,ra hatgﬁ %xfﬁg&%fé f@m{ §t LU b drls g%eazmﬂf?paknﬁ&dtaga%ﬁmwut es

were co Iecte the protein sugar content in the
conpl exisotaserwithi flaode ¥ e ths rhpaenmrangemsthne@smreﬁjaasﬂdm reinpdsion rpr
Exanpl es_ ~(c). and ~(d bove. =~ itration Th nbine

ol T oot SHPFPdRR e R ARREE ap cesimbPhafy d580 s wh o 2B ool BB,
t <vo Cesf nphiyh fxinl:lheé waict,S e(th\éMbBO proid1h@0 giflcol’ emkgafated Msbsheawr &léohbtcon

Co Ltd.),, and ' they were centrilfulged at 2000 erfor ?0. nmu %
cent nt ~ B@lé“mﬂléf‘ﬁdn‘é“sﬁm )m polyoxyethylene sorbitan fatty acid esters Ad itionally,

in such injectable formulations, the preparations may also contain salts, glucose, glycenn or
the like in an amount sufficient toﬁmamtain isotonicity with blood. They may also contain
further agents including solubilizers, buffering agents, soothing agents, pH regulators,
stabilizers and solubilizing agents. The injections can be freeze-dried after formulation.
The preparations of the prdsent invention may also contain further additives such as
|

i
|
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Hi tachi Sei sakusho Co Ltd.). The unfiltered concentrated solutions in the
two Centriprep filter units were collected and conbi ned. The obtai ned
concentrate .vas subjected to,gel filtration as described in Exanple 1(b)
above, and the fractions at a retentiof®time of about 28 to 36 minutes were
col I ect ecl and conbi ned. Then, :%ﬁg PROt ei n and sugar cont eg{g in the conplex
pr esent S AR A8 DGRT R EY 21 YeIcR ST TResy Havpnngasents. Sy c5En s OF AHEE MBS np | es
5(c) and ~(d) above. 5(s) Calculation of the Molecular Ratio of OCIF to
Dextran Sul fate The nol ecul ar ratio of OCIF as nonomer to dextran sulfate
present in th&heronphespesditt linratbn on thisanfouptel thn somplesividlee presaat mvgatien r st

el filtration in,Ex | e ~(h)..abpv C filtran i l e
g( e) aboVBPIHEE taﬂéeatsﬁ?g% Slébeﬁgar%ﬁﬂ’tegg epo%gﬁnégé&n% g&%ﬁl)nga toE\?g(iIEq Weafng lo?l(l P
cal cul attRebo7GRONVEHAGYS tiRrdofannl € lhtdinahdyanceTect@isfibisthe Ridipnetsiatify of

summanzed in Table 4 bel ow ~1 Table -1 CGel Filtration ': M)]ecular ratio
of OCI Frelysasshastiss and varianfe hareq! B3| 6 AreseRs Wnide CompPaxorifpisadministration in

Second =\ ! o O do o1 ol | i AnRd aRRAE0LRS Lo t he
above tﬂ%ﬁ]“ %%%rc;rérﬁ[e%trﬂeg{rjbénae# Sﬁag?ﬂcéf%%\%'ogu 2‘%—“ ran uﬁ gé goi'ﬁ% hea%%tf‘rpg[?&enx of
t he prepfirablyvieistlito30i% by evesghh alfthe wlmis fanulationoughout the three gel

filtrations, indicating the high degree of stability of the bndi n~ between
OCl F and dextran sulfate in the conpl exes of the present invention. Exanple

6 The Degree Ghe AdRUMLE SsinRlekabitr8Mg e tHePrEseAnidvRRcn vl sy H%@dh@ Gh a
Hepann Cross-Li nked Col um 6fa) He~ann Col umm Chr onat o~r aphy | the col um
chr onat ¥gRepef pters aueluding the pandidomimpbe trosied. dhp agd, sexead pody weight of the
patient and the administration route. However, the amount administered fo an adult human is
generally in a range having an upper limit of from 30 to 1000 mg and a lower limit of from
0.001 to 0.03 mg per day. The pr"efen'ed range is from 0.03 to 30 mg per day. The amount
administered is generally in a rang!f: having an upper limit of from 1 to 20 mg’kg per day and
a lower limit of from 0.01 to 0.5 Qg/kg per day. The preferred range is from 0.5 pg/kg to 1
meg/kg per day. The complex of the invention can be administered once per day or more than
‘once per day, depending on factors such as the form of administration and the condition of the

patient,

t
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flowrate of 4 mM per mnute. A heparin cross-linked colum (H Trap Hepann
HP col um, Lot.?S9?1' ', Amersham Phannaci a Bi otech) was pre-equilibrated
with ~m of 10 m ~I sodi um phosphate buffer containing 0.7 M sodium
chloride. A preparation fromTable 1 of Exanple 1 was taken and diluted to
a final protein concentration of 0.1 m%1 woh 10 m ~f sodi um phosphate
buffer containing 0.7 Msodiumchloride. 1 m of the diluted solution thus
obt ai ned ~as apm ifekﬂoxtlmos«adammcﬂ umbfeamd d\ambleefaral f.eisr stcareblmat:ee wasnded to

collected (f ractl on Q/é hosphamtgekabuf,f er

cont ai ni lysiggte § Pfﬁﬁﬁ“ém‘&fli‘%a ?fénab‘é‘l‘ﬁ"‘é "é“a‘l eéccﬂpﬁ h 8N of
a second g g were collected (fraction B). Fmall~~, 4 ml of 10 nLl sodium
phosphat e ffer cont ai ni ng 2M sodi um.chl oride were applied to said colum
and 4 m of an eluate were coll ectédEiimpeetlion C). fib) Measurenent of the
Amount of OCIF_in the E ate1100 a L ofc I Hgen car bonate (pH
9.b), in whi chli&Ra FE R PR e L HoHSRP8HEE ENnt | body O -19
(FER~' ~I BP-6420) at a concentratl on of 10 a g 42 per m, were
transferred to each vveII of a 96 vveII mcrotitre plate (|l ~faxtsorp: \ ~~C
Co Ltd.) 1 b ferkd ‘-mﬁ‘ gt ed at 4 C overnight. At the
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tenperature for ? hours. After rermw ng the solution in each well, each

wel | was MESREY- Nanesly. pBIRCH e mlaned ¥eqorgomprsinggnucieotids seqyanes thitng 0. 1
0 pol vsor, Dgr 3, 1%%% 6
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tinme, a knovvn afmount of human OCI F was di ssol ved 1 _

Tns- HCl  (thHnTerddtianehPaemiOrgar 88 BiposikarAcstiohdl Iastﬂﬁfmofo’fd\Mdndusmal

i mmunogl qbul in nd O. 1r ol ysorbate '?0, an e he s

Vol e oroii B o Rt eBR R PO e ie Bub it WabEbeede EO Y Wit

100 ~ L ofinerecabn Emnw |94t leghdet satve ThandcebuddBasinRpdarinarec gdded to
one well each of the pre-prepared mcrotitre plate described above and then
t he pl at €onkening e sigaelaphde. rdoeh seapepistuodumeon OCHaRSAwehregeyare® m xi ng
using a o e fy this
time. t h(rag cgérfaﬁl 3%%\,\%5 %?Jdu(ré\@‘é??l?%%ﬁgggﬁﬁe HD& E}CQ‘ %gﬁ%gaﬁﬁer Sgﬁrg‘\‘/\%saq‘was hed
si X ti mespunifichtiaO8F said ductfouBBSt (vEHnl’serék')d lﬁ(@nﬁ@-bmr%lcﬁl \ﬂecQ)rgQDYSSR kave 20

usi ng a SERA WASHER MW 96R (Bi o Tec Co Ltd?. 100 a 1 M Tns- HC (pH
7. 4) contMalprderandq ilalek Breleg vye & Pgopd 1988 @ﬁ@%nuﬁnmhégm@@im @ (Giksad O

~ pol ysor ytion

o DOLYSOMBRLE v vah GodBL AR NA] (el Adderld IR BRI Re i oK PeL UL

vol une) , (mﬁesm)hem rdotetinhnt wroh naskd pSRdOCmIét}mk abemvmls»x asrmcubateetﬂroa{ safdom
tenperature for ? ugurs Wi th %gntle m xi ng using the sane mcroplate m xer.
After rentARSHImEREWHIARddnifideach wel I, the well was washed six Mres with
300 a L of PBS (pH 7.4) containing 0.1% pol ysorbate 20 using a SERA WASHER
MM 96R (Bio Tec Co Ltd.). After the wells had been washed, 100 ~c L of

3.3, 5,5 -t et rEreerhedduencd biampi¢ THB) EP- A49815fo|80b4a§tln@a:g:@htd (Sowek tito Ltd.)

rer o8RRI M IS PR U8RI MEYPRE sFE PR 000

m cropl at werrnx@kfeaed alidMBe redbmbhiRnepidsrail ;iSJNafD(IIIFfﬁi‘odch@ abovelar@fa plhsttiB St op
buffer ( Scwek Co Ltd. ere added to each ~~~ell. After mxin the pl ate

gent |y wi e¥Pressiagidilnydapfolateredpsiase (Pé'?FPa)délilﬁm!Ld PRAGPEY digrdosed in W

92/01053) and then a DHFR-expressing transfectant was selected. The transformants that

expressed large amounts of OCIF were cloned. The clones whose conditioned medium
contained OCIF at a high concentration were selected and the clone expressing the largest
amount of OCIF, 5561, was obtained. A culture of clone 5361 thus obtained was conditioned

and filtrated, and then applied



absor bance of each well at a wavelength of -1~0 curl u~as neasured ustn~ a
m cropl ate reader (SPECTRA THER~' ~t0 : TECAV Co Ltd.). The anpunt of OCIF
contained'in each of fractions A. B and C [designated (a), (b) and (c)J was
t hen cal cul ated on the basis of a calibyation curve prepared by plotting

t he absorb e o ach an ard descri bed. above concentratijion. The
degree B¥? %mquﬁroé? {'e(g gé ggaﬁac&fﬁg?% SURESH R Cglalrri‘ fate to
the hepewoaa%@ﬁp% s akveadmfea} wnhmmohhaamaaanwi @k @fhadC C Thé kragidnthat e

followi ng formul'a’ (c) (a) - (b) (c) The results are summarized in Table
~ bel oWwOIHF agtivfy ¢ibed c\ompﬂp@x@gmp&eép%ﬁeqjl £nvErédinpl dhlandepssethermagplied to an

| b
from £ hebTuBRel R s pl el adt GRS touhd tars SufraR AR MEoRabaRrSor um
than thgsGeamnexesdRim ¢HEn®F 8eRh isNHEBLAAN ThetlMestradiwas herngdblidat 1 he

conpl exes of the present Invention can be further characterized by their
decree SDSapimacpylamide gs! alehrécpﬁwrﬁscsm@a ref K eg arbnemreduqiap cenditons and the

Pr epar a i onThe de of qu L&
heparin F% - OHW%% tch((gldﬁ:gm 5 QQB&E{?}%% %%%@g 6@? % E% c‘anf:"»’glelgr ep 22
i 0. 264Prephodd ithad pfbadt¥dee sﬁﬁé bﬁ1cﬁibf FOEE pr%f'tﬁm M&h@ﬁbﬁemﬂneﬁ&lar xghp o€
| mmunol o~l cal Detection of an QCff 'Dextran Sulfate Conpl ex
60000 and 120000 as produced in Example 14 of EP-A- 0816380 The amino acid sequence
of the monomeric peptide is shown in SEQ. ID. NO.1 of the sequence listing, which is
identical with the full sequence of SEQ.¥D. NO.4 or theeamino acids No.1 to No380 of SEQ.

ID. NO.5 of W0O-A-96/26217 and EP-A-0816380.

The combined fractions containing the obtained human OCIF was then supplemented
with 1/100 volume of 25% trifluoroacetic acid and the resulting mixture was apphed to a
reverse phase column (PROTEIN-RP, 2.0 mm x 250 mm. purchased from YMC Co.) that had
) been pre-equilibrated with 30% acetonitrile containing 0.1% tnfluoroacetic acid. The column
was then eluted with a linear gradient of from 30%% to 53% acetonitrile at a flow rate of 0.2
- ml/min for 50 min. Two peak fractions were collected separately and then lvophilized. The
fraction which showed a band having an apparent molecular weight of 120000 on SDS-PAGE
under reducing conditions was then emploved in the following examples as the dimeric

human OCIF (see Examples 17 and 18 of WO-A-96/26217 and EP-A-0816380).

1(b)  Preparation of Complexes Comprising OCIF and dextran sulfate

Purified dimeric human OCIF, prepared as described in Example 1(a) above, was
dissolved in 10 mM sodium phosphate buffer solution (pH 6.0) containing 0.15 M sodium
chloride to give solutions with an OCIF concentration of 1.5, 2. 5, 6.5, 10, 12.5, 20 or 50
mg/ml. Dextran sulfate sodium salt sulfur 5 (manufactured by Meito Sangyo Co., Ltd,,
hereinafter referred to as “DS5™) was dissolved in the aqueous solutions thus produced to a
final concentration of 40, 100, 130, 150, 200, 400, 500, 510 or 1000 mg/ml, and then 1 N
sodium hydroxide was added thereto to a final pH of 10, 10.5 or 11. The obtained aqueous
solutions were incubated at 4, 7, 25 or 37 °C for 1, 3, 6, 18, 24, 48, 72, 96, 144, 168 or 288

hours.



7(al Measurement of the .4inount of Protein The amount of protein contained
in a conplex preparation of Exanple 1 abo~~e as determ ned according to

t he met hod described in Exanple ~(c) above. 7(6l |nmmunol o~i cal Measurement

of the Amobunt of OCff The anpbunt of OCff contained in a conplex preparation
of Exanple 1 above det erm ned by i nmungd ogi cal rreans was determ ned by the

ELI SA t echni que des ed |n e, 6 _above. Cal c ion of t

| mrunol oai cal “DEE&R |O ﬁ‘ m?gﬁpeaCOé?Sﬁ‘ ”%bsto}sﬁt Edvqr?la@jgﬁﬁ?ébf?'ﬁfehbove
was di Vb?@ﬁk gwrédfa%epﬁwa%@@&%ﬁqméaieuﬁmﬁ&tﬂ%m@cdmxnﬁxw 1&{c): caheye) and
the resu “val Ue thus obtained was referred to as "the i mrunol ogi cal
det ect i exclusadreliminng Mblecylesweight: A380HIrmarfeciuied bYébnﬁslﬁmth@mathe

corresponding result for.non e |t was al so
Found | Aues arsammshesrauingited i IPReElE S s eheep e bifedalid ppia e

char act grizeddfy, ihigide, LAAHRE LRI HRtafleibaffef Alalow ral@bt Bnfirhin
Preparation The |mmunol oai cal detection rate of OCl F~DS conplex. j |Prep.
61. 07Pr MSo@txbn&WaweM’mr@&Ps gpmggrqd UsIN@GiRrudgpa v2aliet spegippheppnaBer. and
0.87Prep. 27| .040C r Pre ar

Conbi natci @t at@efe‘n&ﬂ’&l “85 o Iaé?'lut% @’n‘ﬁe?wé?‘r%?dr?é TSt %I:T"Ik—m&ﬁ‘&ddext ran
sulfate n§P§du%H‘t§ letOCTOV £CdHhrad at @ierémtuoma& TrabdRGOG3 7oaﬁmmreepm1@cb asffol | ow
S u5| ng the procedure disclosed mFxarnple 1 of EP-.~-11'_'"~~S F WO . ~?
000, ' 7. this g¢ fliratmn prp¢eduredy PREPEEORTI A TORINEARRTAES- L hewbEHTAdRTeRgsyiians of

about 1 |ssolved
" 10 mor R P LSl SonfRRE Sl BARRIGRF gh@ bSI RO robipad ©

sodi um Glor&y a1d8caqd The Qepharadibn ROhISOsHfeE 2cBRotpledi Are simmehidd iaTabRMi ng an
OCff concentration of 0.7?5 ma; nml. DS Q00 (manufactured by V ako Pure
Cheni calbeloddustries, Ltd.), described in Exanple ? above or dextran sulfate
sodium salt having a nol ecul ar ~~~ei ght of 10000 (manufactured by ~~"al:o
Pure Chem cal | ndustnes, Ltd.. hereinafter referred to as "DS | 0000' ') was
di ssolved in the resultlng aaueous sqlabléilon to eive a solution having a

final t of 1 or | m o
and t hefreparmyrhy gPéi de gn:add‘@éict Nt o to (gle a fin alngypRign Tamerhe
aduccus, solutlone RS, o0t AHig) .“ﬁgegégﬁfiﬁ&e%é%oé o DS @‘b%ﬂa%}‘)”&ﬁ. ch wbr o
t hen used for corrp?(xix;s’ﬂﬂ) purposes m Test Exanple 1 bel ow lI
j Prep. 1 ] 130 6.5 }4 | 10.5 \ 18

Prep. 2 ‘ 510 !6.5 ‘4 10.5 % 18

Prep. 3 Il 130 6.5 i 4 |11 ‘ 18

Prep. 4 . 130 |65 | 4 1 10.3 | 72

Prep. 5 ’ 500 5 i 4 i 10.5 , 144

Prep. 6 130 6.5 i 110.5 ; 48

Prep. 7 130 |65 4 [ 10.5 144

Prep. 8 130 6.5 ] 4 : 10.5 } 288

Prep. 9 400 20 4 !10.5 |18

Prep. 10 200 10 | 4 [ 10.5 l 18

Prep. 11 100 5 % 4 \ 10.5 , 18

Prep. 12 40 2 ] 4 10.5 | 18

Prep. 13 1000 | 1235 4 | 105 18

Prep. 14 1000 50 4 10.5 18

Prep. 15 400 2 4 10.5 144




The preparation conditions for each conbination are summarized ~n Tabl e ;
bel ow Table 7 Ref. Prep. iDextran sulfate~ OCIF '; Tenp pH , Incubation

t i meNunber t ypeConc. ~ Conc '~ ("C; ~, (hours)(my.~m)~Ilm'mM j ~
'Ref.Prep.IDS~000 !4'~ 0.' ~~~ 7, 2.39p "' Ref.Prep.?DS 10000l 1~ 0.2~ i 4 ~
75 2.~ 1 Test Exanple 1 Measurement of the Serum Concentration of

Conpl exes_Conprising OCtf and Dextkabie Bidonad.e 1(a) I njection and Bl ood

Col | ect iRvep FiumndeneeRSGl d W DETRr émwal Eemmt (hawithg a body Ineitgtibn Ffmbout
100 g) were nmade to ~+6 abstain from food oyerniaht The pr epar ation of
OC F and dextran suf?%te pre€R&FRY in edhe~ exanple 1, exanphedrs) or
reference exanple Luh Wohgh was to be tested was dil uted to a concentration
of 0.' __~_II£tIIL_WLa£ PBS (pH 7 -11 containing 0.01 .o Polvsorbate ~0 to
pr epar e Paep.ilb. ~ect abl i®0sol ufi on, ~which+~; as thelni) Bdm ni steged to the tail
of one of
"ol hGShddy we: eht'908 hours after abimi ni stratllooh bl ood Mas t aken from
the hear Piigtne Tat. [§gbl rFractionati pn of  Seryprfter attopwng—the—btsod
col lectledin 1 (a)! above t b coaqul atel at room tlenper attire for 30 ninutes,

ser um wdsemldai ned ther(Bf mf)m as a supe37hat ant byioeentrifugation of the
bl ood + 14000~ P+ for nUt-es—uUSt- n a-rotor T_h a_dianeter of 10 cm .
el oldiftiZati on fl&l FI ™ t he Serliinﬁ 100 ul dfl% sol uti ar® wher ei n ;
ant i - hyrgpy, eI T dchg)dl AT Oody 777~ 9 (See /A 09— 161
"WO-A-99/1691) were dissolved in 0.1 | _sodi unLn hydr ogen cdrbonate sol ut| on
toaflr?aépOC’:ff concehid at| dn of 10 ug7 ~m wer mds:ledtoa wel I of a l
9b- wel | Iﬂ“ \” titre nI ate | ~}-axi-sor r\igZ manuf :\r‘ﬁlLtF\(‘l h\l “\ 'q%?\ and t hen[
the pl at & Ras seal bd &l aH’owed to s't'hnd oyer dildht at 4 CI-FFhe ant i body
sol uti gipAS TNEn 1€ d decantaty 60—ut—of —a—btecking—buti er
sol utian ré(IYSEO , 0B ijPgAdé‘e lD%urchased Lfrom Dal nijppon Phar maczeuti cal Co.,
Ltd.) \A@rep added top eddth ﬂf‘ﬁb and themthe pl atigowas alTowed to stand at
room thwru:\r atnira far 7 AII_’_ thﬂ nnri of thilg ti UP Padh mﬂl I was \_A@§h€d
t hree t\l%’é’éﬁth 300 40 ofﬂDBS (pH 7. ! cont alfnllong 0.1 9% Pel ysorbate 20.
100 ai lT® pgnrl ed amg—126— oot bBufer—sol-yti-oen :
[ conposi t %%n }\/IW% d ! 7 'Um L4 {
. Prep. 28 | 150 s E R 24 |
| Prep. 29 150 ‘ 5 . ; 4 | 10.5 24
l Prep. 30 150 | 1.5 | 4 | 10.5 '72
Prep. 31 130 65 125 1105 7
Prep. 32 130 | 6.5 | 25 1 10.5 3
Prep. 33 130 6.5 123 1 10.5 6
Prep. 34 130 . 6.5 |25 ‘ 10.5 P24
Prep. 35 130 ‘6.5 25 | 10.5 ' 168
Prep. 36 130 6.5 [ 25 | 10.3 1 288
Prep. 37 150 5 4 10.5 | 96
Prep. 38 150 S |4 10.5 1 288
|
Prep. 39 130 6.5 i 25 10.5 1 18
Prep. 40 130 6.5 ‘ 37 10.5 [ 18




Tris-hydrochloric acid, 40 ~o Bl ock Ace (purchased from Dai ni ppon

Phar maceutical Co.) Ltd ), 10 ~igim nouse inmunoglobulin Cz and 0.1 ,°'

pol vsorbate 20: pH 7.4] w ere added to 20 ul of the serumto be tested that
was collected as described in 1 (b) abpve, and m xed. As a control, 100 p.]|
of purified water and 120 ail of dilution buffer containing human OCl F

di mer atca kpewmrageneeNimall Humaned€radded to 20 ul of distilled water, and
m ;ced. 100 ~1 of each of the serum preparations thus obtained were added
to each wel | Naeyd!tpredysied thamag O¢ Ferrsareriredirecardrsaindhaprocedit dewpaeht ur e

for 2 hg shed %a&{ 98“ gplete
with 308 }”%‘%'%95 pmv"ﬂfutt\l\)gﬂic%%ﬁfgﬁnlaﬁgég ;0816 @@E(f:ﬁ vsor“lbdr'l o V@@ fiag
100 ~I g@gbrodlsSotutnon-9obnaioaedchy et | uun~ 1000-fol d the PCD- a-.~ st ock
sol ution obtained in Exanple .~(a) above wnh a dilution solution [conpnsin

0 1 ~I Tns-hvdrochlonc acid, '_' ~ .'0o B lock Ace (purchased from Dai ni ppon
Phar maceutical Co . Ltd.). 10 uymnl gD el>muno~l obuim G and 0.1 ,
Poi vsorbate ''0 (pH,' :)] ere ,her to each well, and the plate was

all ow ed to spaparaéibn moamb&m@ombmlneo‘m and DeRoan Sulfe tie end of this
tinme, eachwellwaswashdS| rresvm 00 .ul . .of PBS H7 ..~

contai ning O. E”@’f’?‘b‘ﬁ‘?’é’HF g%&,mepw eécg?ﬂﬁldﬁﬁétl@p?ofﬁ)(‘?t{?ﬁe(‘%%

sol ubl ed&@é\g@m orw;oaﬁw? mc%ﬁﬁ’exe&dumr ?th‘é)fboﬁ%%ﬁob%@@%dmﬁ I, and

the plate vvasa owed to s room tenperature for ~mnutes
100 ul ohlogde engive msolatxmphes»mmgmn OEHE Eencanatom dfff thgml. mmmeulfmeebdm;m

Scvt ek) e .t hen dd dto eac fter n shaki ng
mmoh ne SIS pafso verenet otimae Behia ihke B ity SRt T oy
the abserbangendhersdGhedd ds - WS 900@61)/&h@@@&&]véafmm@ac@%mlmwused using a
mcro plate reader (SPECTRA THER Vi O namnuf act ured C.~~"). The OCF

concent ohatared o gl\temeﬁrtaésqr@dntsiémmf\lbfsb(i(}ﬁ)eqf 158 ang/mil,zind dhefr onsadwal i br ati on

eun~e created, usin nda |on cal cul at ed as
The dost ot s Mty Rt SO Pl 7 . Ghopg RraliBRR B phet
concent ngdyheied af 4 @If&rj.qrh(ﬁa@_h i nfection pr epared in 1(aj in a simlar
manner to the case of the serum ~dl Serum Concentration The OCIF in the

serum obtained in 1 (b) above was quanta Pi ed for each sanple according to
t he met.hod desgr| be c) ,above. The resylts ar t he, Tahle 8
bol o, Tabl e 8 hEraIRE B ¢ B fee Frih Tl T eE AR R RS
(OQ F ngréfrirhde el lfilERIoneolREh SldbMMography as described in Example 1(b) above.

Absorption at wavelength 280 nm was monitored using an ultraviolet spectrophotometer, and

the eluate at a retention time of about 28 to 36 minutes was collected. Free DS 3000 which

had not bound to the OCIF was eluted at a retention time of about 40 to 63 minutes.

The obtained preparations which contained the desired complexes of dimeric human
OCIF and DS5000 were frozen and stored at =60 °C. The preparation conditions for the

complex are summarized in Table 2 below.

Table 2
Prep. DS5000 OCIF Temp. } pH : Incubation time '.
number Conc. Conc. (°C) ’ \ (hours)
(mg/ml) | (mg/ml) | | ! |
Prep.41 150 5 4 | 10.5 l 24
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The purified recombinant dimernc human OCTF, prepared as described in Example
1{a) above and the complex of OCIF and dextran sulfate prepared in Example 1(b) above and
which is designated Preparation Number 22 in Table | were applied separately to an
1soelectric electrophorests gel IEF PAGE mini (pH range of 3 to 10. manufactured by Iwaki
Glass), using an IEF pH 3-7 buffer kit (Technical Frontier Co.) and a voltage was applied to
the gel according to the following regime: 100 V for 1 hour, followed by 200 V for 1 hour and
finally 500 V for 30 minutes. After completion of the electrophoresis. the resultant gel

obtained in each case was stained with Coomassie Blue.

From the electrophoresis gels obtained above, it was determined that the isoelectnic
point of the dimenc human OCIF was about pl 9, and the isoelectric point of the complex of
OCTF and dextran sulfate designated Preparation Number 22 was about pl 6.5 by comparing

the band position of OCTF and that of the OCIF complex with pl markers.

Example 4

Measurement of the Molecular Ratio of OCIF and Dextran Sulfate 1n a Complex

Compnising OCIF and Dextran Sulfate

4(a)  Preparation of a Stock Solution of an Anti-Human OCIF Monoclonal Antibodv Ol-4

Labeled with Peroxidase

In this step, anti-human OCIF monoclonal antibody was labeled with peroxidase
using an EZ-Link Maleimide Activated Horseradish Peroxidase Kit (manufactured by Pierce)
according to the protocol II described in the instruction booklet supplied with the kit. Details
of this procedure are as follows.

Anti-human OCIF monoclonal antibody Ol-4 was plmﬁed ﬁ‘or‘n a c‘uliure oi:;'“ )
hybridoma producing antibody OI-4 (FERM BP-6419) according to the method described in
Example 4 of EP-A-0974671 (WO-A-99/15691), and then diluted to a final protein
concentration of lmg/ml with 10mM phosphate buffer (pH 7.6).

N-succinimidyl S-acetylthioacetate (provided in said EZ-Link Maleimide Activated

Horseradish Peroxidase Kit) was dissolved in dimethylformamide to give a solution having a
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obtained just before it was needed by dissolving 5 mg of hvdroxylamine hydrochloride m 100
ul of Maleimide Conjugation Buffer (provided in said EZ-Link Maleinude Acuvated
Horseradish Peroxidase Kit) were added thereto, and the resulting solution was incubated at a
room temperature for 2 hours. At the end of this time, the reaction mixture was applied to a
polyacrylamide desalting column (10 ml, contained in said EZ-Link Maleimide Activated
Horseradish Peroxidase Kit) previously equilibrated with 30 ml of Maleimide Conjugation
Buffer (also provided in said kit), and then Maleimide Conjugation Buffer was applied to said
column. The eluate was collected in 0.5 ml fractions. Tile 7th to 10th fractions containing the
antibody were combined. 100 ul of a solution obtained by dissolving 5 mg of EZ-Link
Malexmide Activated Horseradish Peroxidase (contained in said EZ-Link Maleimide
Activated Horseradish Peroxidase Kit) in 500 pl of distilled water just before 1t was needed
were then added to the combined eluate fractions and the resulting mixture was incubated at
room temperature for one hour After incubation. an equal volume of glvcerol was added

thereto. and the solution thus obtained was stored at =20 °C

The solution obtained by the above process was used as a stock solution of the anti-
human OCIF monoclonal antibody OI-4 labeled with peroxidase (hereinafter referred to as

“POD-0I-4™), and is referred to hereinafter as “"POD-0I-4 stock solution™.

4(b) __ Quantification of OCIF

The amount of OCIF present in any of the complexes prepared in Examples 1 and 2
above and the combination prepared in Reference Example 1 below was measured by
enzyme-linked immunosorbent assay (ELISA) using two anti-OCIF monoclonal anubodies,

the details of the procedure being as follows.

Anti-human OCIF monoclonal antibody OI-26 was purified from a culture of a
hybridoma producing antibody OI-26 (FERM BP-6421) according to the method described in
Example 4 of EP-A-0974671 (W0-A-99/15691), and then dissolved in 0.1 M sodium

hydrogen carbonate to give a solution having a final protein concentration of 5 u g/ml. A 100

ul aliquot thereof was transferred to each wel!l of a 96-well microtitre plate (Maxisorp,
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calibration curve, the dilution buffer solution containing human OCIF at known

concentrations was used as standards. The dilution buffer solution was used as a control 50

ul of each sample were transferred to each well.

After addition of the samples to the wells, 56 ul of a solution obtained by diluting the
POD-OI-4 stock solution [prepared as described in Example 4(a) above] 1500-fold volume
" with a dilution buffer solution [0.2 M Tris-hydrochloric acid, 40 %5 Block Ace (purchased
. from Dainippon Pharmaceutical Co., Ltd.), 0.1 % polysorbate 20 (pH 7.4)] were added to
each well and the plate was then incubated at room temperature for 2 hours. At the end of this
time. each well was washed four times with 250 pl of phosphate buffer containing 0.1 %

polysorbate 20 (heremnafter referred to as “"PB”, pH 7.4)

0.1 M citric acid and 0.2 M disodium hydrogenphosphate were mixed. and used as a
substrate solution (pH 4.5). A 32.5 ml aliquot thereof was transferred to a test tube and 6.5 pl
of hydrogen peroxide were added thereto. 13 mg of an o-phenylenediamine dihvdrochloride
(OPD) tablet (manufactured by Wako Pure Chemical Industries, Ltd.) were then dissolved in
the resulting solution. A 100 u 1 aliquot thereof was added to each well, the plate was
covered with aluminum foil, and then it was incubated at room temperature for 15 minutes.
At the end of this time, 50 pl of a reaction stopping solution comprising purified water and
concentrated sulfuric acid in a ratio of 250:50 by volume were added to each well. After
stirring the solutions in the wells gently with a shaker (Titer mixer MB-1: manufactured by
Japan Trika), the absorbance of each well at a wavelength of 490 nm was measured by a

microplate reader (SPECTRA FLUOR: manufactured by TECAN).
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4(c)  Ouantification of Dextran Sulfate

The amount of dextran sulfate in each complex produced as described in Examples 1
and 2 above was measured as a neutral sugar by the phenol sulfuric acid method. the details of

which are as follows.

A solution having a known concentration in the range of 10 to 60 ug'ml of DS3
(manufactured by Meito Sangvo Co., Ltd.) or DS5000 (manufactured by Wako Pure Chemical
Industres, Ltd.) was prepared using a diluting solution (0.01 M citnic acid. 0.3 M sodium
chlonde. 0.01% polysorbate 80 aqueous solution: pH 6.0), and used as a standard solution. 0.2
ml each of the standard. a sample, or the diluting solution were transferred to each test wbe.
0.2 ml of 50 mg/ml aqueous phenol were added thereto. and stirred rapidly  After incubating

" the resulting mixture at 60 °C for 20 seconds in a water bath, 1.0 m! of concentrated sulfunc

_acid was added thereto. After gentle but rapid stirring. the tube was incubated for 10 minutes
at room temperature. stirred rapidly again, and then incubated for 20 minutes at room
temperature. At the end of this time, the absorbance of the solution in the wbe at a
wavelength of 490 nm was measured using a spectrophotometer (UV-240: manufactured by
Shimadzu Seisakusho, K. K.).

From this absorbance and a calibration curve, the neutral sugar content was
determined. Human OCIF contains a sugar chain. Therefore, the amount of dextran sulfate
bound to human OCIF in the preparation being analysed was calculated by deducting the

value of the neutral sugar content of human OCIF itself from that measured for any

preparation being analysed.

4(d) _Calculation of the Molecular Ratio of OCIF and Dextran Sulfate in a Complex

Comprising OCIF and Dextran Sulfate

The amount of dextran sulfate present in the preparation being analysed, determined
as described in Example 4(c) above was divided by the amount of human OCIF present in the
preparation being analysed, determined as described in Example 4(b) above to give the

amount of dextran sulfate present per 1 mg of human OCIF in the preparation being analysed.
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G in Asfetiim s‘v{afhr hy@lewas pdrene mplRule’of QAF Bdom@S5Gabshonh tre Aspnitemn @ys G u
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Leu Argt@e’iﬂofe’ﬂ}arl\)ét%% ﬁ@&“%ﬁn&m@? 12%0@7%8 Eﬁ%@‘“’g%‘ Orh? 18 d_

ZSE:.X ~293<J;gg%9§cut'£r§emr @rDSaoooW%o%U o e Lg '- '?Ed V%S LyS <re J;s
~5: J1~.=~~v. 7Q Ash G-. 7, AshT"rLe.:Lys GyLeuI\/Enf,sna
ggi, tZuf :_y: L tgééa%g a%l%omrin?l}/e—foh%\%inz%bgroo Lys ":hr Val T::r Gn
Table 3
Complex } Amount of dextran sulfate in Molecular ratio of OCIF as |
* the complex (pg'mg OCIF) monomer and dextran sulfate in !
i complex .
Prep. 1 | 48.7 ‘ 1:1.5 |
Prep. 2 -1100.2 i 1:3.1 {
i: Prep. 3 { 39.7 ' 1:1.2 |
"! Prep. 4 | 62.0 |I 1:1.9
[ Prep. 3 | 136.4 lI 1:4.3 1:
Prep. 6 1 60.7 | 1:1.9
Prep. 7 ’ 58.5 ! 1:1.8 }
Prep. § i 60.3 1 1:1.9
Prep. 9 i[67.7 | 1:2.]
Prep. 10 94.3 ! 1:2.9
Prep. 11 63.6 [ 1-2.0
Prep. 12 60.8 ‘ 1:1.9
Prep. 13 l 144.9 |I 1:4.5
Prep. 14 1 116.4 [ 1367 .
Prep. 15 126.9 1:4.0
Prep. 16 145.0 | 1:4.5
Prep. 17 116.5 I 1:3.6
Prep. 18 46.0 1:1.4
Prep. 19 61.0 1:1.9




lie Arr, Phe Leu H's Ser Phe Thr Mec Tyr Lys Leu Tyr G n Lys Leu 350 3S5
360 P.*.e :~eu Gu Met ..e 31y i,5r. G..”~. Va~ Gr. Ser Val Lys Zle Ser
Cys 365 370 3~5 ~eu 3pv Clainms 5~ 1. A conplex conprising at |east one
substance sel ected fromthe group consisting of osteocl astogenesis
inhibitory factor (OCIF), anal ogues thgreof and variants thereof, which is
bound to at |east one substance s Ielct ed frcgmthe group consisting of
p0|ysa har | des _and = Lableg Je(comtd.)p_ ool e ng-to claimail,
wher ei n"Cempigxsubst ané@ﬂ@@n ebdedanisuifae ie g &wewgm pfn@CB% asCl F,

anal ogues thereof an ar| nts th isn I nant type.
3. A conpl ex accordi ﬂrbe ff\a He 1S gﬁﬂ%f ai m| olﬁ\/\ﬁé?%l}/&;&s\gl Ssu:bgﬁﬁ‘lance

sel ected fromthe a oup consisting of OCF, camaleggues t hereof and variants
thereof_is a mnomer or a dimer 4. A hnnml ex according to claim3, wherein

sai d subspaite sel e¢tt@d fromthe group con$|1s-t1 ng of OCIF, anal ogues
t hereo ecul ar

wei ght - g%ePnE]asured m} DS- PAGE under non- r édiici ng conditions of about 60000

or hunmap;di meric AEOO@VI ng a nol ecul ar w%ng;ht of about 120000 as neasured
by SDSt under non-reducing conditions 5 A conplex accordi ng to any
one of {Bleai?% 1 to 4}63\Bhere| n said OCF conpid-bes ami no aci ds -21.to +380
of SEQ —NS: : 0 any one
of cla o 4, \/\/Héé‘in said OCl F corrprisés mno acids +1 to +380 of
SEQ m pNp d50f thejgsguence listing. 7. Ajqenpl ex according to any one of
claimsi{l to 6 _wherein said polysaccharides and derivatives therepf are
sel ect elrepr don t he gr'c&@p1 consi stl ng of hyal yrlo?nﬁc acid, chondroitihn sulfuric
aci d, C 1 nm.,an act u, g at-aiT—act u, keratan 1\4 bl carrageeral; }JCL,Li n,
hepari f, \PrRest r an and J?l vatives thereof. 8. A conpl ex according to claim
7, whel etdy. s@i d pol ysya;qcharl de derivative Ijg:gelected firomdextran sulfate
and salts thereof L 9. A compl ex according to claima8) wher ein _said
pol ysa¢®har 28le deri vidtSile is a sodiumsalt |df2.dextran sul fate. i
Prep. 30 | 77.1 L 1.2.4
Prep. 31 ;345 ]' 1:11 l
‘| Prep 32 133.0 LT
| Prep. 35 i 47.4 | 1:1.3 |
Prep. 34 622 1:2.0 -
Prep. 35 | 96.2 | 1:3.0 |
Prep. 36 | 1225 | 13.9 l
Prep. 37 ’ 67.8 | 1.21 |
Prep. 38 | 69.5 | 1:2 4 \
Prep. 39 78.0 11.2.5 ‘
Prep. 40 98.4 | 1:3.1 |
! |
Prep. 41 161.2 | 1:1.9 |
Example 5

The Stabilitv of Binding Between OQCIF and Dextran Sulfate in

OCIF/Dextran Sulfate Complexes

The gel filtration of a complex comprising OCIF and dextran sulfate was repeated

twice as described in Example 4(c) above, and the amount of dextran sulfate present in the



10. A conplex according to claim9, wherein the average nol ecul ar wei ght of
said dextran sulfate is from 1500 to |2000. 11. A conplex according to
claim9, wherein the average nol ecul ar wei ght of said dextran sulfate is
from 1800 to 6000. 12. A conplex according to any one of claims 1 to 11,
wherein the nol ecul ar ratlo of sald subfst ance selected fromthe group

consistin nalo S and varlants

subst anﬁ%ﬂgl@l ggx:ér&df ?’rﬁc é?l&?ﬁ ﬁgrr%ll GRS Y& E}hﬁggﬁélﬁ deass%%ﬁo s
derivatives thereof is from1l:1 to 1:10. 13 A compl ex according to claim
12, wherein said nol ecul ar ratlo is from1:1 to 1:8. 14. A conpl ex

accord| A SULAL (PCH 3¢ wherein the strength of adsorption
' of said conpl X conm rls I g e Y i apt

heparin is |lo tpﬁ%% eg??éﬁgﬁ?\ flr?%ag%lbfp%tfiqgn(eo %ﬁj Qco%?é}agﬁdg%%pcl exed
OCl F or hamah QUUS, grepatad laaa&schbed epExandple .1 (A abovgnex dageeedingo v cbéium 14,
wherein the degmfe of adsorption to he\/Parl cal cul ated according to the
fol | owi PhosPhaicaiiice (PH - Vecantaingg Gl M sedum DARNIOpHEK EFOWITOR having an
cross-|i ganeele ol S:

equi li brdtlt(ﬁ- ¢ 0%9%{18&8? o?v%ﬁg%?@ \g‘??gglg? %%b Q%A cont !atdldr??ﬁgu%&%%t 68(56 g'f?

sodi um GimkbDSgeonédnratitee of Q5P Ineymil harid then bEN rsgdmms}h)&iﬂomﬂe dolagon wad added he
same low ionic strength buffer_as used in (a) and applied to the colum and

a first tearelarte apiusy qhé REE® 1 Gt B fepyiiRg FIRHoR Way then apubaist 3k °F ot R&ays
vashed THELRaI oMb bAGinHAE it %?Ph&méﬁ ﬁ{k%*bdggfa&ﬁros%s used in step (a)

and a sec 'uate T's collecte raction the colum is then
washed with a buffer having a high ionic strength containing 1.0 to 2.0 M

sodi um C'Ell oriﬁe gn&ﬁ third eluate is then collected (fraction C; (e) the
anount . L sent in each of firactions A, B a.nd C [designated
(a), (b) and (cphel @HRRMEL dor@diNhglScoH@Ier BT A@EaldMirAdhd OTYRQAS I5 oRtBfed ) t he
degree of adsorption of the conplex to heparin is then determ ned according

to the thaendof tielinsibagor ot Eupmpleddgyr dovetvasgybieped ¢ngel flepuion according to

the method described in Example 1(b) above. The fractions at a retention time of about 28 to

36 minutes were collected. while free dextran sulfate which was not bound to OCIF was

eluted at a retention time of about 50 to 70 minutes

3(c)  Measurement of Protein Content

The amount of protein present 1nr- the complex was measured according to Lowry’s

method [Lowry. O.H. er al, J. Biol. Chem, 193 265-275 (1951)] as follows.

0.2 g of copper (II) sulfate pentahyvdrate (Wako Pure Chemical) were dissolved in
water to a final volume of 50 ml. 0.4 g of sodium tartrate dihvdrate (Wako Pure Chemical)
were dissolved in water to a final volume of 50 ml. 20 g of sodium carbonate were dissolved
in water to a final volume of 100 ml. The three aqueous solutions thus obtained were mixed in
a ratio of 1:1:2 by volume just before use (the resulting solution was referred to as the “A
solution”). 10 g of sodium dodecy! sulfate (Nacalai Tesque Inc.) were dissolved in water to a
final volume of 200 ml (the resulting solution was referred to as the B solution™). 3.2 g of
sodium hydroxide (Wako Pure Chemical) were dissolved in water to a final volume of 100 ml
(the resulting solution was referred to as the “C solution™). A solution, B solution and C

solution were mixed at a ratio of 1:2:1 by volume just before use.

Separately, folin-ciocalteu reagent (Wako Pure Chemical) and water were mixed in a



(a)+ (b) + (c) 16. A conplex according to any one of clains 1 to 1 ~
conprising an OCIF or an anal ogue or variant thereof and dextran sulfate or
a salt thereof, wherein the ratio of the nunber of nolecules of said OCIF
or anal ogue or variant thereof pr esentg n said conpl ex as determ ned by
enzyme-| i nked i munosor bent assay (ELI'SA) using anti-hunman OCI F nonol cl onal
ant i bodyn®of 1% purbfuhedufirsefma wel Cinseg ef ciendydid | ghesdiupr Rituithvigarantakedy

O -19 (FERM BP6420) as the antibody bound to the solid phase and_anti-human
oCl F nofige Gwanicah O Bogipf amia apdrmenddydiap pivake Bt rlemiraly nyh pssium

pr oduci t 4

nobile P %rgde% ‘J’tnla%d%;e nﬁét‘%’gedrzgﬁygg eg%é@oll%@%&ﬁqi"i%%mg%g ‘ggt‘g%Z? I'v r}fl gn

t her eof opfi es£8lutidh Rentdeoaptrex disitedodnintied by measuring the total
protein content using Lowy's method is from0.5 to 1.2. 17. A conpl ex
according to claim 16, wherein said ratiois from0.6 to 1.1. 18. A conpl ex

accor d! ng t . g:rglli {22’ %x‘?ut\ﬂ? sohﬁxo@l x& daddgs hQ Jbé f b 4P Os%néas)d %olqlﬂon of(g)o\ mor’rpl ex

according to ' SAr g tance ‘select @ romt

consi st {aghn Qb 'fpxe?aeact&g_tm chigma 2 arwlm)/af bA M S s @imih relwpe?a% as
nmononeric OCl F having a nol ecul ar wei g ht as neasured by SDS- PAGE under
non- r edtBS A9 indrifiotaquemisspdigbbehloB&OoDnIng sadiTZIds dc2 QOCArmenof less

cond t1 578 08 1 &8 0N RIEREPR 408 A Ay BSARL oRor dot M bPLaT-bited |-
from the: 9rqus £0SE Shi0g: gJer{x&Jeurtw ity SBHOROA LIS iy BEAT-

der mat an aci epa? an acl at an ac “catr ageenan,

dext ranscﬁ%mégﬁxawex«% 5ibesaafions Ja?erf@alte%l‘@o I %mcss% sél%gn subgt a%ﬂ
sel ected fromihe group tonsisting of OCIF, anal dgues thereof "and ‘Variants

t her eof BE@ ®aitidnS U139t ARGAI BShaoctigdnt and 6@ L0F il BSRONSsdd esREuvely 3 ml
pol ysacchari des and derivatives thereof bei ng from1:1 to 1:10. 20. A
conpl exofdibaing sofption wiraiadued, towh2mei of aj¢/ralBSAanEivesebaoted rdferom tohes
group consisting of OCIF, anal ogues thereof and variants thereof is human
mononer i) orl %&\.sn@zmnm ecul ar wei ght as measured by SDS-PAGE under
non-reduci ng condi tions of about 60000 or human dineric OCl F having a
nol ecul ar wei ght of about 120000 as neasured by ' 7% SDS- PAGE under
non-reduci ng camdisihPRSvIRIE pPétkl d%%téh?%@h@lﬁé desmaneq dak isvatel WG Bhﬁﬁ@of
are selected fromthe group consisting of dextran sulfate and salt

t her eof soltitien odiec skantiomtvith adfinad aradeis whsteaneorsel abotedd furg)motdmpgr oo,
consi sting of OCIF, anal ogues thereof and variants thereof to said

subst andemb of €8t et &hA Felugenul) aog{mls$$4’ugsobmopor19sa@6thiSdesolammx 50
derivatives t%er eof being fro 21. x accordjn

clai m 1,* $ifd th%laP%P b%t‘-’éfﬁgé%éeﬁ bﬂoéd Ordahlmd 3 C?f'o IR SSH‘WQ%?”OG F,
a“a' 0gUGR. 4 Hg{s?é%ied%qtél&%&f‘s l?rﬁo?‘% kaliSie #H%%Pregpﬁ “gﬁdé%{ th B RhE o F

n whi ch sai d nononer or oné o e un| S mer conpri ses
am no acésdBinglsotubion 386 roikeShtd m):ﬁbatcfd&t]roﬁlh tehpersmefind 6 rhinstek.ysS atidf $1&| d
pol ysaccﬂg Sf derivative is a s%f It of dextran sul fate having a
aver age Shied dolinfiofaifsyneagint MegHiNER ? theregpand thedesilRg slupon ¥es 8“6‘?‘1 sai d
subst anggq $RYLBHES S rfoeameﬁlla@rawrem& mamu%és' N R e rﬂﬁhxsqnﬁé QH&?&oPH&ﬁE@Qﬁf and
variants thereof to saild sodiumsalt of dextran sulfate being from1l:1 to
1:10. Zzacmmcmml Bxe werdentitngf {760 gimaiwaes 2dgasyrheé ruging a bl matie@lﬁlqamz athbge of
sai d subst.anc el ect ed fr nsi st j.ng ,of F,.
t her eof af@ v%?r Iﬁfnsusfrf*fe‘?‘"e%P] a‘t’l8%§g‘? HE%‘&%(%EH%?%{L? 38:# ?%H’aﬁs] gtéeftﬂél ng
from 1: Thes, #eBamadnt &¥ PG QONBEEA i B bamsikal a8 2dicuiwker & hd besigfecul ar
rati o of sal d substance selected fromthe group consisting of OCF,
anal oguéalipaeeresrvapaOdused 45ing thhahseTances afathe sadardrB SAlselugpnyastar value
sul fate 5. 24. A conplex according to any one of clains
21 to épﬂmg(gﬁe%rgmééf%&gﬁ;\gacchar| de derivative is a sodiumsalt of
dextran sul fate having an average nol ecul ar weight of from|800 to 6000.
25. A rmst od or rol on [ % th irre that OCI F or an anal ogue or vari ant
t her eof eam after adm nistration to a patient by
conpl exi ng priantdinfefdetiah s@Fit®Bodid tb$dfHan CEFh 1Al fhat wad &btéméﬁ ogue
thereof or said variant thereof as defined in any one of clains 1 to th
at | eastafigndhpdirsts gelc filiratige ior Exarplei §(h) i abeve hreaseufeanmediekingethei nroamur@ne
of claimse 1 and 7 to 11. 26. A pharmaceutical conposition conprising an
effective anount of a pharmacol ogi ocally active agent together with a
carrier or diluent therefor, wherein said 58



phar macol ogi ocal ly active agent is a conplex according to any one of clains
1to 2:1. 27. A pharmaceutical conposition according to claim?26 for the
treatnment or prophylaxis of bone netabolic diseases. 28. A conpl ex
according to any one of clains 1 to 24 for use as a nedicanent. 29. A

conpl ex according to any one of clai mE'’L to 24 for use as a medicament for

the prophyhaxdi s EREmbleeRé r@ate of bone metabolic diseases. 30. A conplex
according to any one of clainms 1 to 24 for use as a nedi canent for the
prophyl axis or treatnent of bone netabolic diseases selected fromthe group

consi stg(ng oéeﬁosé §og19.r:ltozﬁio%, ost eopeni a, Paget's di sease, osteonyelitis,
i nfecti ss of bone, hypercal cem a, osteoclasis, joint

destruction or TRSteAREAd doltldedtfnchibelsiiinsdrin PSimesiastrbbi Sy eteafhsired
periodontal bone, cancer netastasis of bone, osteonecrosis or_ osteocyte
deat h alecwepasyipigptileenmatth ¢ YiviE br 30- 0@ yEh efutel.dViglpers)Agicer| e £&-). Bfeni a.
| upus eryt henat osus. syst e LG 1N o ShI: nd
cachexitgghl}‘eer?&egt&%i' cgr%@(@o%mgrgp%g%gg?uﬁgf fs%%‘yg:g% gc%g%'e E)H;H%BWM&
henol ogy i iSgRakishdi GeasE). The udkerell @ncanmtedxsoharnt dibtgnddofrémthemeo of
claims 1 to 24 in the manufacture of a nedi canent for the prophylaxis or

t r eat neRENBPrepdHET HENRISTG oligried #8¢ somimed ydde feuding ofrtas WSas%es@,d to

wher el N 3 RANR JIRERRA N ExahtannTodl€ aREuRAERM 8T LNAISH RHP FARRILSTI NG
of ostedporosis, osteopeni a, get'’s disease, osteonyelitis, Infectious

f ocus d2gtd 36 Intiastesfvebmn na]ectedpadcainbendda, Thet, dlocpmsdis and cugdr cdeshr inctheon or
ost eopeni a due to rheumati sm asteoarthritis, |oss of periodontal_ hone,
cancer TRSRRIEY RESSENtIR WpFRIMbIAEY B&ﬁté‘lﬂso“sarssmsarsuﬁgtaéﬁﬁ@e é%ﬁ%agekéﬁb‘gﬁvﬁng
traumat 5Q) bEdveur y, Gaucher's disease, sickle cell anema, |upus

eryt hemat osus system c or nontraumatic injury, osteodystrophy, and cachexia
due to solid carcinoma or cancer netastasis of bone or henol ogy- nali gnant

di sease_, 33. p for the preparation of a conplex according to any one
of clai %@—&—t[g\—gg}t—g—gﬁz%—#e” =St fet hod conprising the steps of incubating at |east
one substance @k @shBhel COMAERHIRHD ob@IHeH 34 ERGmPle IX) doo aRRLOGMBEHeder eOf
and variants thereof as defined in ang@one of claine 1 to 6 with at | east

one subBt Bric & ca@pet Blderfyrarh (YRd-3§r 8000 %1 eutpHgMallipptsl ygaconhae iLdés aadd  r
V r 59 derivatives. of, f} i Yo -c) al 1 1 11 at
a pH of r o\}/ngrgqf%ﬁq of{l%? g‘ndoﬁ(ﬁéﬂg r%’?ro%@i }rlllgn gg;ﬁ’f?éﬁ%&’f?ﬁ%@%% ﬁpglgc%?(%‘

deri vat Hv@shit $wedag0dhot QatLiane Tet ulftitenell tonceirsle OSbnodnal agues Chearpah or

variants thereof. 34. A nmethod according to claim 33, wherein the

i ncubat IBA BRI HicE aRllecdsindofrmanipdt diiEeo@Pet CRRFePHBIh Y HeSWUtRF L Bhstlst i ng
of OC Fgana %sldUﬁ%'iFEJi‘ﬁf EmAL Y (Y abbaNtiq E&%R@Bny‘%ztahre&% 18n 8lnel SABLuORE
subst ance sel ecte rom the ‘group consisting of polysaccharides and

deri vat tov86 mhmaresokerke scoplecttdrame doatbirzedpHTbén. ftheprdiint andl fuga8son@ntret ked

according to claim33 or claim.34, wherein any free polysaccharides or
dor 1 vat FEE K RSB P RRFoBP B e hOthoes oS SR SRR GBS SHPEBE o
vari ant g(hhgeeof after incubation are renoved by gel filtration

chromat ography. 36. A conplex as defined in any one of clains 1 to 24, said
conpl ex being prepared by a nethod according to any one of clains 33 to 35.

A SRSTAY AR ACAL SE AL AISL AT AFHST ATY. AYES A AT . A, . Al & AH. A
. Ay. A9. Af . AF TAe AfrfleAitddiatié\.of O BY. AQHoAGR:AB Joxian Aulfatd, présgnéin e complex
B. AsU. AU?. A@ YL.. ASF. A" . A9. AR . A H o 3

contained in the fractions obtained after the first gel filtration in Example 5(b) above, the

second gel filtration in Example 5(e) above and the third gel filtration 1n Example 5(f) above
were calculated according to Example 4(d) above. The results obtained are summanzed in

Table 4 below.
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a] ca]j C’\%lal@‘ladcﬁuxﬁhcaﬁ@] Cmdldf 2t etlate 3l CoBdGePlftftion A). Next, 5 mi of 10 mM

sodium phosphate buffer containing 0.7 M sodium chloride were applied to said column and 5

u r t

ml of a second eluate were collected (fraction B). Finally, 4 ml of 10 mM sodium phosphate
buffer containing 2M sodium chloride were applied to said column and 4 ml of an eluate were

collected (fraction C).

6(b) __ Measurement of the Amount of OCIF in the Eluate

100 uz L of 0.1 M sodium hydrogen carbonate (pH 9.6), in which was dissolved an
anti-human OCIF monoclonal antibody OI-19 (FERM BP-6420) at a concentration of 10 u g
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per ml. were transferred to each well of a 96-well microtitre plate (Maxisorp: NUNC Co
Ltd.). The plate was sealed and then incubated at 4 "C overnight. At the end of this ume. the
solution 1n each well was removed by decantation, 300 z L of 50% Block Ace (purchased
from Dainippon Pharmaceutical Co.. Ltd.) were added to each well. and then the plate was
incubated at room temperature for 2 hours. After removing the solution in each well. each
well was washed three times with 300 = L of PBS (pH 7.4) contaiming 0.1%0 polysorbate 20

using a SERA WASHER MW-96R (Bio Tec Co Ltd.).

Afier preparing the wells as described above, 20 pL of each of the three eluates

(fractions A, B and C) obtained in Example 6(a) above were diluted to a final volume of

120 ¢ L with 0.2 M Tris-HCI (pH 7.4) containing 40% Block Ace, 10 x g'ml of mouse
immunoglobulin G and 0.1% polysorbate 20, and then diluted with the same volume of pure
water. At the same time, a known amount of human OCIF was dissolved 1n 120 » L of 0.2 M
Tris-HCI (pH 7.4) containing 40% Block Ace, 10 u g/ml of mouse immunoglobulin G and

0.1% polysorbate 20, and then diluted with the same volume of pure water. The solution thus

- obtained was used as a standard.

100 1 L of each of the diluted eluates and of the standard were added to one well

each of the pre-prepared microtitre plate described above and then the plate was incubated at
room temperature for 2 hours with gentle mixing using a microplate mixer (NS-P: luchi Seiei-

Do, Co Ltd.). At the end of this time. the solution was removed from each well. and then each
well was washed six times with 300 L of PBS (pH 7 4) containing 0.1% polysorbate 20
using a SERA WASHER MW-96R (Bio Tec Co Ltd.). 100 u L of 01 M Tns-HCI (pH 7.4)

containing 25% Block Ace, 10 u g/ml of mouse immunoglobulin G and 0.1% polysorbate 20,
to which had been added the POD-OI-4 stock solution prepared in Example 4(a) above to
give a 0.01% solution (volume per volume), were then added to each well and the plate was

incubated at room temperature for 2 hours with gentle mixing using the same microplate
mixer. After removing the solution in each well, the well was washed six times with 300 u L

of PBS (pH 7.4) containing 0.1% polysorbate 20 using a SERA WASHER MW-96R (Bio Tec
Co Ltd.).

After the wells had been washed, 100 u L of 3.3", 5,5'-tetramethylbenzidine (TMB)
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" 10%VIUMLISS vE) Alt cfig e_n@ ].lﬁ?/&h(e) 100Q [Uoﬂ.'D\IB stop buffer Sc_wek Co Lid.) were added to
each well. After mixing the plate gently with the microplate mixer for about 1 minute. the
absorbance of each well at a wavelength of 450 nm was measured using a microplate reader
(SPECTRA THERMO : TECAN Co Ltd.). The amount of OCTF contained in each of
fractions A. B and C [designated (a), (b) and (c)] was then caiculated on the basis of a
calibration curve prepared by plotting the absorbance of each standard described above
against concentration. The degree of adsorption of the tested complex of OCIF and dextran
sulfate to the heparin cross-linked column was then calculated according to the following

formula:

(c)
(a) ~ (b) ~ (c)

The results are summarized in Table 5 below for 7 of the complexes prepared 1n

- Example 1 above. The corresponding resuit for non-compiexed OCIF 1s also given. As can
be seen from the table, non-complexed OCIF bound more strongly to the heparin column than
the complexes of the present invention. It was also found that the complexes of the present

invention can be further characterized by their degree of adsorption to a hepann cross-linked

column.

Table 5§

Preparation The degree of adsorption of the OCIF/DS complex to ]

a heparin cross-linked column i
Prep. 6 0.451 i
Prep. 7 . 0.183
Prep. § ] 0.153 '|
Prep. 22 ' 0.264 '
Prep. 24 i 0.072
Prep. 25 0.611
Prep. 27 0.141
OCIF 0.998
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7(a) ~ Measurement of the Amount of Protein

The amount of protein contained in a complex preparation of Example 1 above was

determined according to the method described in Example 3(c) above.

7(b) Immunological Measurement of the Amount of QCIF

The amount of OCIF contained in a complex preparation of Example 1 above
determined by immunological means was determined by the ELISA technique described in

Example 6 above.

7(¢)  Calculation of the Immunological Detection Rate

. The value obtained in Example 7(b) above was divided by the corresponding value
obtained in Example 7(a) above, and the resulting value thus obtained was referred to as “the

immunological detection rate™.

The results are summanzed in Table 6 below. The corresponding result for non-
- complexed OCIF is also given. It was also found that the complexes of the present invention

can be further characterized by their immunological detection rate.

Table 6
Preparation ( The immunological detection rate |
! of OCIF/DS complex.
Prep. 6 ‘ 1.07
Prep. 7 ] 0.74
Prep. 8 0.88
Prep. 22 { 1.06
Prep. 24 I 1.02
Prep. 25 l 0.87
Prep. 27 1.04
OCIF 1.06
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10000) was prepared as follow s using the procedure disclosed in Example 1 of EP-A-1127378

(WO-A-2000/24416).

Purified dimeric human OCIF having a molecular weight of about 120000. prepared
as described in Example 1(a) above. was dissolved in 10 mM sodium phosphate buffer
solution (pH 6.0) containing 0.15 M sodium chlornde and 0.01 % of polysorbate 80 to give a
solution having an OCIF concentration of 0.25 mg/ml. DS 5000 (manufactured by Wako Pure
Chemical Industries. Ltd.), described in Example 2 above or dextran sulfate sodium salt
having a molecular weight of 10000 (manufactured by Wako Pure Chemical Industnes, Lid..
hereinafter referred to as “DS100007) was dissolved in the resulting aqueous solution to give
a solution having a final concentration of the dextran sulfate sodium salt of | or 4 mg ml, and
then sodium hydroxide was added thereto to give a final pH of 7. The aqueous solutions thus
obtainzd were incubated at 4 °C for 24 hours to give the desired preparations containing OCIF

*and DS3000 or DS10000, which were then used for comparnison purposes in Test Example |

below

The preparation conditions for each combination are summanzed 1n Table 7 below

Table 7
Ref. Prep. | Dextran sulfate 1 OCIF . Temp . pH Incubation ume
Number 1 type Conc. ! Conc. : (°C) . (hours)
; (mg/ml) i (mg'ml) ' ',
Ref.Prep.1 ’ DS5000 } 4 I| 0.25 | 4 7 . 24
Ref.Prep.2 ) DS10000 | 1 I 0.25 l 4 7 - 24

Test Example |

Measurement of the Serum Concentration of

Complexes Comprising OCIF and Dextran Sulfate

1(a) Injection and Blood Collection

Five-week old Wistar female rat (having a body weight of about 100 g) were made to
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in a single dose at an injected level of 2 ml’kg body weight. 6 hours after administration,

blood was taken from the heart of the rat.

1(b)  Fractionation of Serum

After allowing the blood collected in 1(a) above to coagulate at room temperature for
30 minutes, serum was obtained therefrom as a supernatant by centrifugation of the blood at

14000 rpm for 3 minutes using a rotor with a diameter of 10 cm.

1{c)  Quantufication of OCIF 1n the Serum

100 ul of a solution wherein anti-human OCIF monoclonal anttbody OI-19 (see EP-
A-0974671/'W0-A-99/15691) were dissoived in 0.1 M sodium hvdrogen carbonate solution to
a final OCIF concentration of 10 png/ml were added to each well of a 96-well micro titre plate

- (Maxisorp: manufactured by NUNC). and then the plate was sealed and allowed to stand
overnight at 4 °C. The antibody solution was then removed by decantation. and 300 ul of a
blocking buffer solution (50 %o Blogg Ace: purchased from Dainippon Pharmaceutical Co..
Ltd.) were added to each well and then the plate was allowed to stand at room temperature for
2 hours. At the end of this ime, each well was washed three imes with 300 ul of PBS (pH

7.4) containing 0.1 % Polysorbate 20.

100 ul of purified water and 120 pl of a dilution buffer solution [composition. 0.2 M
Tris-hydrochloric acid, 40 % Block Ace (purchased from Dainippon Pharmaceutical Co.,
Ltd.), 10 ug/ml mouse immunoglobulin G and 0.1 % polysorbate 20: pH 7.4] were added to
20 ul of the serum to be tested that was collected as described in 1(b) above, and mixed. Asa
control, 100 pl of purified water and 120 pl of dilution buffer containing human OCIF dimer

at a known concentration were added to 20 ul of distilled water, and mixed.

100 pl of each of the serum preparations thus obtained were added to each well, and
the plate was then allowed to stand at room temperature for 2 hours. Each well was washed

six times after the reaction was complete with 300 p! of a solution containing 0.1%
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added to each well, and the plate was allowed to stand at room temperature for 2 hours

At the end of this time, each well was washed six times with 300 pl of PBS (pH 7.4)
containing 0.1 % Polysorbate 20. 100 ul of a substrate solution (TMB soluble reagent:
manufactured by Scytek) were then added to each well, and the plate was allowed to stand at
room temperature for 10 to 15 minutes. 100 ul of a reaction stop solution (TMB stop buffer:

manufactured by Scvtek) were then added to each well.

After surring gently using a shaking machine (Micro plate mixer NS-P:
manufactured by Iuchi Seiei-Do Co Ltd.), the absorbance of each well at a wavelength of 450
nm was measured using a micro plate reader (SPECTRA THERMO: manufactured by
TECAN). The OCIF concentration in the tested serum was then caiculated from a calibration

" curve created using the standard OCIF solution. The dose was calculated as the dose of OCIF
_ per kg body weight (mg/kg) by measuring the concentration of OCIF 1 each injection

prepared in 1(a) in a similar manner to the case of the serum.

1(d)  Serum Concentration

The OCIF in the serum obtained 1n 1(b) above was quantified for each sample

according to the method described in {(c) above. The results are shown in the Tabie 8 below

Table 8

Preparation Dose Serum concentration | Corrected serum

(OCIF mg/kg) (OCIF ng/ml) |l concentration*

‘ (OCIF ng/ml)

Prep. 1 | 0.5 | 213 \
Prep. 2 L 0.5 350 \
Prep. 3 0.5 191
Prep. 4 0.5 370
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| Prep. 5 10.5 | 303

- Prep. 6 103 | 209 ;

| Prep. 7 } 0.5 371 ; :
Prep. 8 0.3 571 | 1
Prep. 9 0.5 164 1 J
Prep.10 0.5 174 l !
Prep 11 1 0.5 235 I ;
Prep. 12 | 0.5 249 | }

i Prep. 13 0.5 177 i

i Prep. 14 , 0.5 271 1 f

i Prep. 13 | 0.5 313 |

 Prep 16 | 0.5 359 'I

" Prep. 17 1 0.3 269

 Prep. 18 1 0.6 | 400 351

~{_Piep.l9 |04 526 | 614 |

Prep. 20 0.4 | 553 760
Prep. 21 0.1 | 132 1611 |
Prep. 22 ! 0.6 ] 752 | 651 ?
Prep. 23 0.5 340 | |
Prep. 24 l 0.5 830 j :
Prep. 25 0.5 163 ; ;
Prep. 26 0.5 574 !
Prep. 27 0.5 584 q E
Prep. 28 0.5 228 i
Prep. 29 0.5 231 |
Prep. 30 0.5 620 i
Prep. 31 0.5 338 ‘
Prep. 32 0.5 774
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. Preparation . Dose : Serum concentration | Corrected serum
'  (OCIF mgkg)  (OCIF ng'ml) concentrauon®
| || 5 ; (OCTF ng'mb)
| Prep 34 10.5 667 1: .
 Prep. 35 ‘ 0.2 i 318 795 i
Prep. 36 ; 0.1 114 570 "
Prep. 37 | 0.5 535
Prep. 38 [ 0.4 { 631 789
Prep. 39 | 0.5 366
! Prep. 40 | 0.5 | 423 !
! Prep. 41 0.4 423 508
Ref.Prep. | § 0.5 ( 75
| Ref.Prep. 2 l 0.5 ’ 24 |

* Corrected concentration in serum is the OCIF concentration tn serum when

- converung the dose of OCIF per kg body weight to 0.5 mg/kg.

As shown in Table 8, the serum concentrations of the preparations of the present
invention admunistered at a dose of 0.5 mg/kg body weight six hours after adminstration were
2.2to 11.7 times higher than that obtained after administration of Reference Preparation 1

with the same dose.

Advantages Provided bv the Invention

As demonstrated above, complexes of the present invention compnsing at least one
OCIF, an analogue or a variant thereof and at least one polysaccharide or a variant therof are
retained in the blood after administration at a significantly higher concentration when
compared with know combinations containing OCIF and polysaccharides. such as those
disclosed in WO-A-2000/24416. The complexes of the present invention are useful for
preventing or treating various bone metabolic diseases such as osteoporosis, hypercalcemia,
bone lytic metastasis, bone loss due to rheumatoid arthritis, osteopenia due to steroid

medication, multiple myeloma, osteopenia or hypercalcemia due to renal dysfunction, renal
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Me:t Asn Asn Leu Leu Cys Cys Ala Leu Val Phe Leu Asp Ile Ser Ile
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Lys Trp Thr Thr Gln Glu Thr Phe Pro Pro Lys Tyr Leu His Tyr Asg
-5 -1 1 S 13
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thereof is from 1:1 to 1:10.

13. A complex according to claim 12, wherein said molecular ratio is from 1:1 to 1:8.

14. A complex according to any one of claims 1 to 13, wherein the strength of adsorption
of said complex comprising OCIF or an anlogue or variant thereof to heparin is lower than the

strength of adsorption of the free, non-complexed OCIF or analogue or variant thereof.

15. A complex according to claim 14, wherein the degree of adsorption to heparin,
calculated according to the following procedure, is less than 0.7:

(a) a column packed with cross-linked agarose beads on which has been immobilized
heparin is equilibrated with a low ionic strength buffer containing 0.1 to 0.8 M sodium
chloride;

(b) the complex that is being tested is dissolved in the same low ionic strength buffer as
used in (a) and applied to the column and a first eluate is then collected (fraction A);

© the column is then washed further with the same low ionic strength buffer as used in
step (a) and a second eluate is collected (fraction B).

(d) the column is then washed with a buffer having a high ionic strength containing 1.0 to
2.0 M sodium chloride and a third eluate is then collected (fraction C);

(e) the amount of the complex present in each of fractions A, B and C [designated (a), (b)
and (c) respectively] is determined by an immunoassay; and

® the degree of adsorption of the complex to heparin is then determined according to the



10%#z& ()- @O0%#z& ()-hvvvvvvyy{vUiP%! @#10%& ()- @10%#& () -
Q#10%#& () - @ @LO%H& ()-10z#z10z#z210z#z @Oz#10%#z& () - {#3$%&) vUIPYG!
@SHIOWRSE ()- @L09@$& ()- @109%$& ()r 10#10#10# @ Z10%H&! () -

@##1‘0%#& ()-8@5 [: VUIPY%S! @ @ 1009$&°()- @ @ 109%9$& ()- @ @ 10%@$& ()-
100/@% (s ?'1 WP$& ()- @10%9$& ()-Q[:vWMP®B! @@ 109%9%$& ()- @
@10%2$ gﬂ(’) ) IB“%? W1r& ()- @ 109°3& ()- @ 109%R$& ()- @" 109%R$& ()-n#|[;

VUPYG! @ +109%9$& () - W @JekPURE&I{Irpt@n@ &109R$&) () - @f #1099$&’ () -

+, | MB109%@$&' () -

@HL09R$E () - KKI4PIH1090$& () - wr109@$8: () - {WTAREE) () - wr10903$&’ () - W+1090$&

()-w

YROPX<4PY%1092$& () - W109R$&' () - wr1092$& () - w-1092$&' () - Ww+10%2$& () - W067?GH

QYs W 4P%1 09@$&nfplexaOs@H&q dnwertaFRBdns | m&ie@mﬁﬁsmg amOIIPP$ & @amcu j ow

0, 0, 0, - 0,

Xg%;é%% g/a/ggg g%reg\gé?d( e}ﬁrz&y %égé'& %") %alil)thereo w erem 2he ra%/ 10 {olf Itl[le number of
10W&n@1cc¥%§%‘f’%@iﬁ%@ﬁﬁdﬂ&ﬁﬁﬁe O} vi¥idht it dredflprd3¥hn i sl@o/@éﬁ'qfléx as determined

b#$10%%&" () - €8 ()- Isl %a0%& ()- gsl %a0%: () -

, d@* 10984 er)zy;ncrdmlc\e)i mmmnqsprqm; 1eesmyR (BN ISA) ) usng@niiyhuman] OGIR; mpnlelonaloas’ (

)0 10BN BIAAOI AR A st L0 SO |

B‘i'4 l_é\é\w)é&gzb)ésf)ﬂﬁ‘s# «g(%xzoc%% bdﬂ%# fon tgb sblid #Hé’&’&n(i)mhxmmmm mlohibd18RBAR Iy, |
310064 (914 @Yo G SOOI I oy prdsens iodpains aasiody Ol GRRMGBRAH])
E)Sg ig"o/g/ g%:f%léd% %%%1%@&1&1‘1& hiobil P8 Heetnlnhber SY Ut RIE M ST or Hitddue
@ #) g#otl/w;fz?zr&ht( )he@o%m%wr&)s@l)d ?gﬁ@%%&*@)ﬂ@)@#l@%m (He- Bfal Git@ejn
S) g#10% %z #109 -

@)52) g#16%§2§‘35€‘) %Wl%%%?g'ls( ?gfé)og%%’ob/%&&' ()-S!"-68_2dQ\)

) g#10%$z& () - 9S) g#10%$z& ()-S) g#10% $z& () - SH#3

@ #) g#10% $z& () - S) g#10%$z& () - SBOP[ dh} _?dC\)

) g#10% $7&' ()A S)gpleRsedrding yo Spgn 160w isran spidSyupEds 2 & to)l-1s#3

@ #) g#10%$2& ()- S} A=dC\) 9S#H109%& ()-S 3 109%& ()- 3 10%& ()-

) g#10% $z& () - S#H3 @ #) g#10% $z& ()-S_"abfdvUd & 10%t& ()- ,z10%#& () -

@ 10%4& 18) - YA 6#iSIek nedddsifig 108 06 SshdreifA1d%eds ' ffom BUZb [1 N U4

E@10% #) & ()- @10%#0& ()- LmLO%:& ()- FLO%& ()- 10%:& ()-

f"10%+& ()-W[NA410"10" 10" & 310% & ()- &B8"10%t& ()- 3710%& () -

"#10%#819() By égﬁ Qéco?&ﬂm D4R, DS FRLQNEF ﬁlﬁ)subﬁﬂé#éle(c) ed fré&%ﬁ &érbup
10%t& ( "109%#& () - fFlO 4& () - Ph, [ [; NAAIO .0 109%f -1 9-109%¢

L* # 1ocy#&:o@;15t1mg m@% anylog@g thereof and variants thereof is human monomenc OCIF havmg

a molecular weight as measured by SDS-PAGE under non-reducing conditions of about

60000 or human dimeric OCIF having a molecular weight of about 120000 as measured by
SDS-PAGE under non-reducing conditions and said polysaccharides and derivatives thereof
are selected from the group consisting of hyaluronic acid, chondroitin sulfuric acid, dermatan
acid, heparan acid, keratan acid, carrageenan, pectin, heparin, dextran and derivatives thereof,
the molecular ratio of said substance selected from the group consisting of OCIF, analogues
thereof and variants thereof to said substance selected from the group consisting of

polysaccharides and derivatives thereof being from 1:1 to 1:10.

20. A complex according to claim 1, wherein said substance selected from the group
consisting of OCIF, analogues thereof and variants thereof is human monomeric OCIF having
a molecular weight as measured by SDS-PAGE under non-reducing conditions of about

60000 or human dimeric OCIF having a molecular weight of about 120000 as measured by



1096& () - Ss&$10% & () -, 3AWhKk{ ?NA410

.01 10%#& ()-1.0!10%¢t& () | .0!10%t& () - I 0I 10%#& ()-1.0!'10%+& ()-1.0! 10%& (
) | { _CNA410

.01 1094& ()-1.0!10%#& ()-1.0!10%#& () - I#3’> .01 10%#t& ()-1.0!'10%t& ()-1_?NA4
10

- 0! 109%RP21PACK upderaen Fdycing Forditions)and id pelsacearides;and desivigiygsetheseof g anaa
10 are selected from the group consisting of dextran sulfate and salts thereof, the molecular ratio
#3?.1.0110%#& ()-1.0! 10948 O-1. 0! 109448 ()-1.0110%#& () - [ #37.1 D/4110#. 0! 10
%t& () - bfrsd !sulﬁtame/@@@(tqd from(the @oane’ qEnsibtutd ADOFE, @halbg@es 1096 anyl-vladprits4110!

:10% ' -y:10% ' 109%
Y vy Gebtebeit i 304, pbatabos GomeRi Kol 1 gl Eobditngy of pofysapdrgdsnand
& ()-y: 48%aried theRB b4 om0 td 1900 & () - , GLO% & () m, 10% & ()-my: 10%
& ()-p9 ly:10% & ()- 704ly: 11109 & ()-110% & () - #
61110% & ()-110% & ()-110% & ()-{_2041y: 11 10% & () - * 1o% & ()-#3

1108 6100 MO A T Syl SR s om e o

NT_?04! yorddistingdof QCIF, anbgiet ther8of and variants thereof is human monomeric or dimeric
6!110% & ()-!10% & 11098 & 4ly % & (
6! ! 10% 9‘@’ in ﬂ)‘%’&sag‘% moyewr&orﬁ %net ‘?LL%W &R’(tﬁ 0{)&%&?@@ &lmﬁ’fl%?%wsfs) ANIPGoACHds ) - #3
?' : igtﬁ gl(tb +3§@;@{‘§/¢ ﬂ())lﬂ% Bof re! sbQirde Qikrig ar@ daddpBlytact Hddidh &efidativei9% & ()
flO% & €Y l}xuwsa{/tmgimr@)sulfatrdwmg(a;mvememle(c)ﬂar weighoof &o1) 1500 199300¢ dhe, | 10%
1 & (
fJ* ! 10(%‘%1??“)1” 1ig (%f&sa(ﬂ} SURSEgsE £PIETed o, tRe @our GagmisEng of QG Bogapalpguss,
*+, 2hM &hérdfand vadiants HRPAo&Id Jaid $odiukf ¥i&o dextrad Q9¥ate bding frdfA: &'td ) -10! ?ABNOP[ ¢
C-&110% & ! 109% & () - #31
118111098 & ()-)& 110% & ()-& ' 10% & ()-& ! 109% & ()-[akmo_?- & ! 10%&! ! 109% &
#31 . . .

el b 1oR%: () EPTRISS: H°PTES 19 G 7Y PTG TS Ioa P00k GHPRASE. a1
11 & ! 10%eBcie) -fédrh m@/g&up)co&slsm@/mom Qdnlalb@essthedeof And&ivhd AUR NI OMI& sa)d #31
ll&"lO%%H aél&l Id}fO%& % % 109 g lllO%& ()-_?7-& ! 10%&! ! 10% & () - #31
11 & 1 109P&Y SR OFHURneSutipte A g g R g, $1008 & ()- _7-& | 10%&! | 109% & () - #31
118111098 & ()-(&110% & ()-& ! 10% & () &l 1 10% & ()-_2-&!! 10%&! ! 10% & ()- & !
109 & () - #31
11 & 1;(;)2),33& ()A gompieg gpcp;d.ugg tq ¢laim Z2),- whergin thgomblesles gat{o o&isaidosubgtange &1 1 1
0% &
a1 DRSBTS S0P CoBsising 0% OB gy eToPr gne 199 (hereRfi ik () -
&1 1098 SodjurdtSdlt ol dekirdDog B Yeid PRSGDE] to<t:&d | 1#31
118111098 & ()-& 110% & ()-& 1109 & ()-& ! 10% & () - #31
I | EMQUVWKY _D710! & ! 109% & () - #31
&1 1094 ()Agéoni]pq’e@ Secordifed 'té-% ‘%n@)ofgélalilrg%l&t(( bB Y@[hgéufj‘@ﬁ polysaccharlde
y: 1 10%! b& ()- 10901 9& () ()-

109%$$& anvgt)vq_@sl a4@mnzs{aﬁ@_fo¢exﬁmo%lﬂy& }(a)/miggan average molecular wexght of from
X =1 P?11 8% é - P?! 10%0' b& () - P?! 10%! b& () - P?! 10%! b& () - Z[ aef qwd D@L OP?!
10%! b& %&ﬁ D% be' (
X! =I P?! 10%! b&' () - P?! 10%0' b& ()-P?! 10%! b& ()-w{|} cC@OP?! 10%! b& ()-P?! 10%
b! b& ()-P?! 10%! b&' () - #
X! =! P’>' 18%p! bé& mypth If%wlwws thecang phat) Q6T 198 an) anbogugogs! Yagiap) Hemofdse! be

() -#
X L oot 15T ) BT R0 TER: {7 SO TSB61nd: 3P R0 sBTBE (I B3PL0%! ba
"()-P?! 1@!}:&)Llnir&‘a(1§m;ta81east one of said OCIF, said analogue thereof or said variant thereof as
5 R IR 6 AR R LI e
X! = P?! 108freadh by 674 AR dnli-TR3'110%! b& () - P?! 10%! b& () - #
X=l")*- llcC@.OP’7| 10%b! b& () - P?! 10%! b&' () - P?! 10%b! b&' () - P’7| 10%)! b& ()-P?I'1
0%b! b&' ()-P?! 10%! b&' ()-1237=010% 9-"1098& ()- 9-"10%& (

S?K%S?% Y f%#ﬁ%‘%@& }’iﬂp'gf‘ié /ﬁl#@r(%t%#g‘% f#&}‘\vg 0$ ém@ 9&2() -

MLO%g$g&phamtacdlogmBaily agtive sded®qdgpfhier)with hOemtieof Miludd U @eor( Whefdif [said\ ; 0%
T*10%%$9& () - L%0%g"g& ()- L%ML0%9g& ()- ,10%& ()-3 ,10% & ()-3

9: 10%9%9& ()-V()*+.| obW4; S10%S$S& () - 109g$g109g$g10g$g 3: 10%9%$9& ()-m .

-m

[: bW4;

d8710%8$8& () - m 5MLO%g$g&’ ()- s-10%g$g& ()-,.+7[[: bUs:  10%8$S& ()
10% | & ()-m 109%8$S& ()-m Y 109%%& ()-m 10% & ()-1 L 109%& ()-1#1Q

@ S10%FBGE ()- t@ s109%$4& ()- y109%& ()-m S1096& ()-m , 109%g$9& () -

\ 71096& ()- CEB| [:bU4; f6L310%&$&E ()-Y LO10US$SE () - Z [ng 1098& ()-Y

PN NL A NN N O A NAIC S 11 A NSO AL



z10% X# & ()-m L z10% X# & ()-nmvU4; y#10%+$z& ()- S10%+$z& ()-
1092 +$2& () - LOXH#LOXH#10X# ~ 31096#& () -3 31096#& () - 3bs|[: vU4;
USH10%+$2& () -y 6S$10%-$& ()-Z , T#10%+$2& () - 10(V<z+$z& () -
CSH10%+$2& ()- SH10%+$7& ()-:,vUd: Y 5810%$g& (

L bona TS SR el o%gﬂ%é%%wé?m% Bosoa ()-

g#109%g%$9& ()- 10%$9& ()- &@*10%g$g& () - vc<| [:vU4; %S#lo%g$g& ()-
%5#10%5;(# & () US#10%y" g& () - . YS#10%y . "g& ()- YS#10% g&
o, | ": 1 109&$CaA Pharmageutical qompesitg naccmhwt 181%1@%&31% ;rﬁmg?p@rmgsl@i@gssg

%#10%; )-~R[ [ : vU4: $#10‘V$& ()-9 & @OY& (

S10%$& (?f% i’}fé’&%@%ﬁ’?d@%@& ()- 109% & ()-RDvU4: t MBLOYBS' () -

LS#10% $: & ()- f#10%$: & ()- Lgl0% $: & () 10$10$10$ 9y5#1096&: ()-}*8
- 0 0,

31006 & () - AGPRBIRIALSEIg o LI RRTLORE P2 ToF PP ARSI

S#loch&() 10% % & ()- S#10% % & ()-f y10% % & () -

10% % & ()-10: $: 10: $: Z5678>| 0bU410 v, 10%VBME () - 10" % 10" % 10° %
sy5y#10%296 & A)compléx+1@UWARR Y pny on#gﬂmtam%l &0 (2p-for use as a medicament for the

@SL0%PIL (). &>A SHLOWBME () - G L0%VBNE
10985 MEPTP: 1%1“3?6155&}%{5)@ %ﬂeﬂﬁw 5&“)"‘5& P bU410 (12)%&\/& ()- -
SHIOWENE: ()= G IOWBNE: () " 109BNE: ()° Sf #1010MBM , S#109/BME’ () - Nor mal *

" Headi ng 13] c "Headi ng 23] c" "Headin ]c" "Heading 43]c" "Headin 53] c"
"Headi ng3@3] cA complex wov@p% 0 2P OHF HS C@@pei to 1 3dat0r vge egrdnwwwaéqrt

Par agr a /
"ga(* 09" 4%@9&%%F%ﬁghm%\§x Vi, %tt‘ﬁ i Si’géa% o & %i%dg%g‘é?%:gf oup consisting of
<=>7 @Bmtbmos&s;ldﬁebmimaamﬁﬁsﬁsc o5 (Coiny Bl Mfe&xou)s fécus due to loss of bone,

&I D fllI
8D S8 VO (05 SUEC)O/Co0 PURMPREPCLL R <51 SO 1

, 8}, {/ TpIAE/ &Y} P%%%%'&%EE&E#‘ hEla bR AFSBIDVOEonb Crasi@ Asrd 8§tedbytek 'defitﬁpqr S
tuvwxyz{ | }~ #$U& ()*+, -./01234566Ti mes New RomanAri al Courier "New'h Root

Ent r yWor dEssoinaming traumatigoigiuey, “Gauchens1digepss /dckle cell anemia. lupus erythematosus
|< ;;(%I? (C?@i‘%l_l }J%Wﬁwg[ésleodyﬁpo%ﬂﬁf Q:Qf k&%&l%gpcﬂfesgouyo%ygéél}mma or

<=>7 @ABCRtdetHinttds (OB RO ANSA d d v makdradedigdus¢. k| mopqgr st uvwxyz{| } ~

31.  Use of a complex according to any one of claims 1 to 24 in the manufacture of a

medicament for the prophylaxis or treatment of bone metabolic diseases.

32. Use according to claim 31, wherein said bone metabolic diseases are selected from the
group consisting of osteoporosis, osteopenia, Paget's disease, osteomyelitis, infectious focus
due to loss of bone, hypercalcemia, osteoclasis, joint destruction or osteopenia due to
rheumatism, osteoarthritis, loss of periodontal bone, cancer metastasis of bone, osteonecrosis
or osteocyte death accompanying traumatic injury, Gaucher's disease, sickle cell anemia,
lupus erythematosus systemic or nontraumatic injury, osteodystrophy, and cachexia due to

solid carcinoma or cancer metastasis of bone or hemology-malignant disease.

33. A method for the preparation of a complex according to any one of claims 1 to 24, said
method comprising the steps of incubating at least one substance selected from the group
consisting of OCIF, analogues thereof and variants thereof as defined in any one of claims 1

to 6 with at least one substance selected from the group consisting of polysaccharides and
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derivatives thereof as defined in any one of claims 1 and 7 to 11 at a pH of from 9.5 to 12 and

then removing any free polysaccharides or derivatives thereof that are not bound to said

OCIF, analogues thereof or variants thereof.

34, A method according to claim 33, wherein the incubation of said at least one substance
selected from the group consisting of OCIF, analogues thereof and variants thereof with said

at least one substance selected from the group consisting of polysaccharides and derivatives

thereof is performed at a pH of from 10 to 11.

35. A method according to claim 33 or claim 34, wherein any free polysaccharides or
derivatives thereof that are not bound to said OCIF, analogues thereof or variants thereof after

incubation are removed by gel filtration chromatography.

36. A complex as defined in any one of claims 1 to 24, said complex being prepared by a

method according to any one of claims 33 to 35.



