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bone cané? ?EQQﬁélﬁdiﬁQ daiar Pflablocl e dSHTE bERRABIEMES $n ad AEiVINERL said
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in the nethods of the invention is any agent that can

embodin@hfsetht byn®metaBeikik eCkidiey @Bbt métastd@zddRdIREe. ’\ﬁ:some embodiments,
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(1nclud1ng eﬁanBl-sEﬁHe mdlébu@eﬁﬁfeh&ﬂ t@ﬁf’ﬁﬁkﬂélﬁﬁﬁﬂ endddengNaN@NteRgROH) Sdn NGF
an anti-NGF antibody. In still other enbodi nents,

mhlbltoryt w&m@m@ﬂﬁ SHPEBEY anajog Ao ina- Ixeg@r@r? rRutation phb@tkA and/or
p75 recepgﬁfttﬂf%@__ds%%?\il(gg, da)?l JII%I lél#}(?\l %g%dygg;?%’ e%nzl})o%g nd a kinase

inhibitor. He asithgr embodiatehe theaWGB dntagontis is atnl’mtleNIBF aidHedanIn dudicyher

embodim%ﬁsen&r 3 ?V(?ﬂ?@g)od%a}%mgﬁ%é su asq ﬁ{)%cg'% @éﬁ&fﬁﬁlﬁﬁté In some

embodiméitd, t1@ianti NS adtibedy Edhtibddy B4 B8 HeLARAdFEN! $a oih@?embodlments

ant | body is human. In sone_enbodi ments, the anti body

the anti-NéJhartibody cempeses ODRoT moerDﬂ?éS)rﬁawaﬂYaEh(such &3onel two, three,
four, ﬁve,f c%rgﬁ]\ ﬁ%ﬁngoe%:\ %m%rﬁ%“ ﬂ Bégb (ﬁjo# @?}mlrrnl eeﬁ gltglgoﬁme%e antibody

is human. emts@ﬂe BRBb&Emehtd eth@ﬁ{tibo&ﬁora;msem%é (CIDR@frbtﬁ ke ey amm@f E3.
sequence_of the heavy chain variable region sh

In some elinhodmsmté the m@eﬂx @nmsga thrqer@%l%ﬁ from gherlight ehppbefi Eﬁenlnsstlll other
embodlménﬁeth@ QL 1-]\]%?5 it chyapﬁ‘lﬁa hk §§1§10_t43ﬁ1 R erPlge @ﬁh%h%ﬂ%g Ugeﬁﬁ Gariable

a nv e region S
region sho(v@ﬁ@"[]abje 1 (SEQ ID NO:1). In still other embodiments the anti-NGF antibody



NO 2) In still other enmbodi ments, the anti-NGF

anti body conprises the am no acid sequence of the
whe@sg1iohai n vari abl e regi on shown in Table 1 PCSEQS10D5/011786

NO 1) and the amino acid sequence of the |ight chain

variabl e region shown in Table 2 (SEQ ID NO2). In

compnse%tﬂhd almlﬁ& béld s@uibdiofetet [izht &Hﬂlﬁl ﬁiﬂiabi@&éiglo@ SHEW ingable 2 (SEQ ID
fied constant region as a const ant reg i o

NO:2) Itnﬁatl ofhgr Pfﬁmﬂ%Ff&@lﬂa‘?af}qﬂyl‘IGﬁ @fl&lbodé cgmprisrsdhe #pipo @?lfi@@%\ence of the
heavy chaﬁ%tagg%dﬁ%ﬂb% SPTARY ef*l ﬁ% <|9£D ggﬁﬁ A}fatthéémmula@h%%%léme of the

ependent cel cytotoxicity (
light chainrvagiable remttﬂbdwmifdole 2RSEQ BNNRY. Inetjil other smmﬂimﬁmtsdhe
as_describe nol

antibody Igef?p%eﬁl In&ocﬁﬁed;co%l'{ant %@@J S5t Lfgll&an%%%glon t%ejﬁg ]Bgllinglg oglcally

inert, e. gAﬂ@és 108 trig@er dNmplHEAdRibdiatdd liw ﬂu&loels moﬁ@mlﬂmdmﬂﬁ-ﬂm&mdent cell
i.st _binds till,

medlatedé}%%lﬁgn@)@é) nén R@r gﬂlgcgl@ra?ﬁtg;tthq @nétﬁntefﬁglpla modgﬂgﬂt as described
in Eur. J.gl!tniﬂlf’lfmogf(ﬁ99§)| 289418-1624NGE T (4 pHlatish K rte@r/&@@b/mm and/or UK

. AR er ‘enbodi nents, the anti body bi nds
Patent Aplisetier Mo198099%d .&ane NGF epitope 6 as an anti body

ooty S SRR, A8 B gk 0 B
embodinés@s tHONGP antigoibt is atibiibalighat Wndd1spedd Beal(20Q0F) (such as human
some enbodi nents, the NG- antagoni st binds to the trkA

NGF). In giglé pthey embpdaneutss thersosbskyi I@dSr?asﬁnB@IYathe sgvng NEEH paitone@ms an

s §00 Bl ORTGEBRSh T O ORI, o o1
MAb 9121:NGH\/IA¢> B8 1Exr H'Gnlgé, et hITrHky®ridamd/16:21 8422220008 yn some embodiments,

MORETITHERR T A ——
(antl-hNﬁﬁ): n{oﬁH&anﬁ%.nﬁNggf)th%Bc b&m}‘lﬁncﬁném Affectvdy Miibiting the

about 0.10 nMto about 0. about 15 to about
binding ¢ IMNGH k6 hurdambout (M) @nﬁ/ @mfchtlmely znlnmtmg @actdyasion of human
TikA. ng)dlrrent the binding affinity is between about 2 pM
IXATCCRRE ™22 pM I n sone enbodi nent, the binding affinity is .

[0019] abplvé biddng Mfinlth LA eHi-190R qﬂmms}tt@Ndmgudm a@(ﬂxNGF) can be about 0.10

finity 1s I ess than about 10 nM

to about bfmb@ |ah@m0510 mMhEo BOHR- By atroyt P45 f%abgsbw 5 oMlanﬁ I\’#’@H‘t 0.18 to
about O.gw.a%n?oglgi%nmwmleﬂt ﬁfae %Wgﬁﬁﬁ%kﬁeeﬁ QFOL@Q M. In

ess ess 't an a out
some emBodimemntMhe hindidgefidtybe dbave b sM. t1h etlbr pdbediments.ithd bipding affinity is

t ,100 b
less than %E}%/ut gé 88/? OI,LQ\:J\ 6)8’165 WQ(ME%UI?Q %%eobsmﬂ}flg%frf%?% ug %bogb& W%r%gé%tj().m nM.
In other dinﬁboﬂbﬁdéﬂés ﬂlerbliﬂdnegbag'ﬂhltﬁﬁrbé‘db tl&h:abdiutDOl 1] n%raglsg tiankboyaN.07 nM. ‘In
e e WU SRR M OSSR MBS0 . o
nM, aborBOY BM]- Qb(ﬁuM O U&r aboitMo AR & 4ny2AAbRlvh p@lp Qbut M PMout 10 pM,

or a | ess than about 50 In sone

about 15 pivs @bmm%ﬂpM or ﬁ@ub%pmnén 8dmq einlpadiments, élyasbm@ag]aféiﬁyy grany of

about 10@%%@880@% lgqggm @86%&% ﬁig/f;% %396‘%{ S’:&%&‘?O(ﬂpﬁ%r about 50

pM, or less than about 50 pM. In some embodiments, the binding afﬁmty is less than any of about
100 nM, about 50 nM, about 10 nM, about 1 nM, about 500 pM, about 100 pM, or about 50 pM. In
still other embodiments, the binding affinity is about 2 pM, about 5 pM, about 10 pM, about 15 pM,



still other enbodi nents, the binding affinity is about
2 pM about 5 pM about 10 pM about 15 pM about 20
w@Rkjosabowot 40 pM or greater than about 40 pM PEFURR05/011786
well known in the art, binding affinity can be
expressed as KD, or dissociation constant, and an
[ \ .

ot 2 B B B B B P R e Peafine
affinity cantbeelpaphes®d b KipkHondjssoeiatiah condtyity andoapeindreased Hidifg affinity

000),to h i 5. about. 10. nM d t he bi ndi .
cotespolft O 458 o A0S Bl Ak NS LAR TGy eS| bgpibody
911 (Horg%%re@ b HRidbMEa02 D 7 @ng%uglagg\l@mis ot @AM, and the binding

finiti'es for antibody 911 an wer e measur ed using
affinity affheiranizat afiti-2NfHe antghody G3A0¢scTibed higring in hiyoan NGhHvaypboe 0.07

. adm nistered prior_to, rin and/ or. affer.an

aM. Bingingiafiics el bpBen 1Gid SR mairesind hhE B tagments.

[0020] CaTkENGFantdPhRbMAS bé 88mirsthed Prior Y Unisd, aalllop Bft&f andiRdividual
NGF ant agoni st can be by any neans known in the art,

has beenjdiagnostidngith berg ¢apcergicprrere haumeipstagingstiothone o dslmyjnistration of an
intraarterijal]l L nt.ramus a ' ac i. al.l

NGE anph G850 Rk bT oy b PEREISE I Joel bR AR iRl

subcutanéd’iisfy@iéﬁﬁﬁrte{ri;’éll&,aﬁﬂratnusﬁmlbﬂl)@, mgctfﬁhﬂdja,llyﬁiﬂdé@inally, intrathoracically,

. .transdermal ly. I n some enpbodi nments, th ant agonj st

 intraperitpgealfy, lam‘fenwaﬁmu%? I ﬁadfégﬁm%flwﬁhl\gs% affpogients. the
NGF anton{¥Pfs@n ahti- NTF {bb@)Vah@adiB@R&atidn s bRYRNGUAbY of the following

subcut aneously, via’inhalation, intraarteri al

ly, . :
means: itjtray eresly cawberrtinpousiy tvisiahalefion, irwrﬁamqniailé\ﬁ@ﬁﬁqmmS@wﬂ%ay,| igtracardially,
. . . L1y L . .
oG04 GG BTG Vac TS A8 boR B b5, . o
localizedenbodi ments, the NGF antagonist is admnistered in a

d f t 0.1+¢ / kg. of dy. i.ght, de
o S350 P e RO S
10 mg/kiﬂf Bod0s8 g arPRWih® edibofinterfs, MY WOF GintAp0f¥t WRidttistered in a

0022% I n"anot her aspect, the invention features a
dose of abowtdbs ta 2.6mg/kg of basyt weightand/ or ~pr eventi ng ‘bone cancer

pai n.i ncludi n cer pain.associ at M
00221 13 200 SRR 07 R R RRS R B e ik YarPBpg poor
preventifll BoMeltah@s hah ihd¥afihg aiicgpiih SbsociabedCONDboS metastasis Bomprising
one or nore pharnmaceutically acceptable excipients. In
an effectiygramasnboln nwwve stowth éckuENSHD ageapaist, inscasppination with one or more

= o o . | o
pharmac TR e EPESISE bR, 2Bk ARBHRRaS oo Mifgonist i o
administéyell ivithanNpAbiR.andlgesiQ iy sermecambudivhants, ttheNNGrantapionyo i3 cot
.. Is_naot co-adm nistered with an 1c;pi oi d anal gesic or an, .
administeyedPith 30 NSAHe Entoms srabrdimepipd s@GFawwa%ﬁt&nqt@@ﬂmmlstered
wit an RS ARV B o RERID Bfhcile AR, E N sl Gt on
antibodyaidtapevifictllyddsdsrto edN GE meolacul§. OR28herl embedohdres, thsNEEt |
.the invention fea%u es a kit for use in any of the
antagoniftds ABHANTRE0NAT AeHLeERIP®: | n sone enbodi ments, the kit

[0023] COPH} E5ihG Wpddt, thd v DHon¥RAARRAIEH r H&5R/ahP8F the methods
described herein. In some embodiments, the kit comprises any of the NGF antagonists described

herein, in combination with a pharmaceutically acceptable carrier. In other embodiments, the kit



herein, in conbination with a pharmaceutically
acceptable carrier. In other enbodi nents, the
wpdobattoner conpri ses instructions for use of PEEUNEGH5/011786

ant agoni st in any of the nethods described herein.

BRI EF DESCRI PTI ON OF THE DRAW NGS [0024] Figure 1 is a
further RS HRBUGIIR FoORGVF A MEFANAFoRSERIRO G e methods described

spont aneous guardi ng and spont aneous flinching during
herein. a 2-nmin observation period on day 10 and day 14

post-sarcoma injection. "Naive" refers to animals

w t hout any,4 [y Ya . + > to ani mals

i nj ected W@WE&M@??@J%E%H%W?O t he fenur
[0024] NEHig@Y1GRY igtaphARficting 6hgding paih sl aywetsed b spotancovaigaarding and

veh." refers to animals injected with sarcoma into the
spontanepesrilinching denipgadingip observatignaperiodjoadag d Ovang lag 4 Ainqst-sarcoma
... "Sar.c g i - "o . -l i ni d i .
nscion, 948580 s Y B b PR, Sl SSLET o animat
injected With 8Gh@énwntdsseatibl mAGE o thdxfeayr Bibirow QA lanfilgeriaje@ted with

is a graph depicting.anbulatory pain a sessed by

! ! S a .
saline. "$araty Vebe rafees tPonuals intelschvbh yargerar Ay éa}ua SO vheRvity and
later inj e&@%’ whd s?ﬂlge d%ﬁlﬁ ARBNGRALGATT, Ak ih%@te.d" Vfécoma into the

refers 1o ani nals"wthout any injection. "Sham + veh.
femur mdrefve ¢syityand nateminfected) veidt adi-WGHanibodndbum essenti al

nmedia into th emur marrow cavity and l.ater jnjecte
[0025] iitiite At A1aPhSSPEtNE JRRMALarg PSS Ao b P Sroed

J ' ' | fjeciBl. MRARE"
embulatof} G QOGP Ty IO M ffechOfl, TRARE! refers to
animals withowt bsy injgotion.e Shant # veh' cefiaes to anionalsinjdotaduwithrerminimum
..cavity and_later injected wi,th anti-NGE antihady 911.,

essential _mefi@d mtﬂgffmqrén@rq C%“ﬁ'r%\%at&_%’ﬂﬂ%?{%dnﬁlﬂ? B%B]ﬁl S%%érdve]ﬁ. refers
to animaR%hjBctBE wARSERSRY iRY tREFRAl In@RrdwEie§thnd UL inf@tedngith saline.

pal’pation-induced flinching during a 2-mn observation
"Sarc + Augi-NGIF " oefeticty aninalnthjetdsd with prysems inte Seefeinyy gwrioghcavity and

.. "Naive" refers t ,qal s wi t hout any injection. "Sham
later 1n3eg;g@&ﬁti.ani1§$§{?§n{ﬂgo<%;ﬁ1@l, s injected w th a-nini mum
[0026] ESagRti3ak a FRbhAepittifg tdiRhieookyd PR AONsEdd by palpstidraindticed
~injécted with saline. "Sarc + veh." refers to aninals
guardingiangl pelpedonindiceailinehiag diting & Reninabservaian pRriodam day 19ad day
| ater .i.njecte nt line. % " I "
16 osep B R ARG Wil SRRl AO MM, SRS
refers to SdialsyinRo®d hathed-niifin@eh eshemdidl Mnedid intdNGE fanty thadyw2adity and
.. [0027] Figure 4 shows photographs demnstrating tha
later injegtre walfspLinger Sarr T Befy raiers theéniarisdeiects Vafisw@geana into the femur
R 0 . a + 4 0] . o e .
o BSRO5EF BRI ind ks Al AlaPORI SRl iced vit
sarcoma imdﬂﬂ&;feﬂaur gl)raﬂowlmvdny gﬂiﬂ lagex illﬁjmie(:c( dﬁth)aﬂﬁ@iﬁﬁanﬁl@%l? 911.
transfecte injected animals (n=13), gl vehi cl e
[0027] ( S s hehawh ehpbpaphadane GRS A ) BN G il had no effect
. . t i i -ani.mal — _ .
on dtisa SRR TR RGB! 5 EAIE Bkt 1=, v
vehicle (sham + vehicle), are shown in (a) and (d); sarcoma (GFP transfected) injected animals

(n=13), given vehicle (sarcoma + vehicle) are shown in (b) and (€); and sarcoma (GFP
transfected) injected animals (n=8), given the anti-NGF antibody (sarcoma + anti-NGF), are

shown in (c) and (f). Figures 4a, 4b, and 4c are radiographs showing presence or absence of



shown in (c) and (f). Figures 4a, 4b, and 4c are
radi ogr aphs showi ng presence or absence of bone
waemwsnuori on. Figures 4d, 4e, and 4f are phot oRCHPRE05/011786

showi ng i munostaining with anti- GFP anti body. Scal e
bars: 1 mm [0028] Figure 5 shows phot ographs

bone dest@ERGE t Fighied 9d ! 442hnd feare HhotoDkaph@sHoviaAg ¥mbnuaadtimitg Wididlanti-
no observable effect on sensory innervation in skin.

GFP antiodyipSealekars: kompl es of bot h sar comai nj ect ed (a b)

10028] ofieBfupitiofis RERIoBH R OFGRHETER AT A0 VG 4By reatment had

no obserWAH16 Bffé b lsendepmpabivaabe th eRt HERIPSK Gk HERARHI% dﬁfoﬂﬁsarcoma-
fibers. |nmmunostaining of CGRP of hindpaw skin sanples

injected (a; bjrerhmatonts, dhmmtvee:e amohupetiriopdfor themeavogeptida f:@;ltomn gene-

e oy ST S5 S IR S,

Immuno@REilpedFC@RE oft ﬁiﬂdBWEkﬁ%h@M‘ﬁoﬁﬁ Sat@da (rﬁectétFﬁ)d Vahide treated
are shown. Scal e 50 nm_ [0029] Figure 6 shows

(a, n=3) micep h@c@gm@twdr@tlt}{gf aatibpdyNgRted @anfemice, naive and vehicle
teated (& YL SHRLCEDORG: SRNGE NP Drind e LhIF L RER] mBUALIUGn. scate

aneous arcona
bm;so“mnjected [inmb over a 2-mnute observation period was

a measure of ongoing pain_8, 10, 12 and 14
[0029] da@lgu@f& Srowis grands |d©moaﬁnatl@é fifat aeidVEF teatsent eitanusateti bene cancer

pain. Thte ?m%e nsgn ef&a&iﬁ%ﬁnd 1(u?rhb qf sg&&%”%ﬁg flf‘nfcﬁes ?f tl&e sareomn ngcted hmb

parn-rnc quantitica

over a 2- ﬁﬁﬁﬁé obseavdionPeeiod wab sl ustenelird dfiohgbig paUes, 1@, 12 and 14 days
2-m nute qgbservation period following a normally

after injeglion ashkosfisemantnfisprsamaicellnto the fedivaur (3. &+ B@faﬂ@?ﬁﬁ of
movemeﬁthvo%d Pauﬁ 1ndlﬁ]<gdgtﬁ%§§f i & Qog g? g}é%aspélﬁ%%hr 1?(%@1{0[0‘{]}% ?B?l%gr of

flinches &veg uQ@mﬁnﬁehMr\@na@ b&l@ibfﬁblb&ﬁﬂ@fl hargnallyaionatvikioudlgklpation of the
treatnFnt had. no ct on baseline ther

I
sarcoma¥Rigtigth eé%}’rr(%r&jr)es}#oll cafeiol Al i eapner *ehidle @géf "Thiagicates

P<0. 05v[smsr e (MRl M T educi ngTbone cancer pain. Figures 7a
showtherrral sensitivity (a, n=8 for

[0030] n dﬁgm‘eémhom graph8 démonstmﬂagﬂmt NI F tre@tswentlhdoyo effect on

baseline JEERAL A el SRR BT IaIgE 1 Bo e AR AS) in

reducing {t8he BAVEHHHH. FM@@S 7ARA8 YHRHo W Yher Xt deRigsNpk 4l n9j8 for
nmechani cal stimul ati on of anti-NG- treatnent

naive+velripld =8 ifoma,lveehaehw GF hmy&)lradrbyriawacmhmw Wutgdnaa@l foca thermal

stimulus 338 b AL SOt LG PG CEI D UoP 1o S HiHBEYCE)
measured)@ys 90%%1'6%1@ f hiebhanddadl stRVIBABNGL AVOKEF tRAkNeRIPC DAL, ip
measuring the time spent guarding (d) over a

every 5 dayﬁl inneie oiserKigtiesic pad i7é dhdw phgning) galn dvﬁh@nmy evaluated by

oxi ou of, t he di.st al of
measuin 3R BB AR 6 B -GS R Beoh B i SR B efent-evoked
pain asseSd¢aIbeiéhslg ﬂl@rtm'ib%gfént Sadth@ (W ovehi glngintife@Pb&ation period
sarcoma i njected an
following normally non-noxious palpation of the distal femur. Values of spontaneous guarding
(c) and palpation-induced guarding (d) for naive, sham and vehicle treated, sarcoma injected and

vehicle treated, sarcoma injected and morphine (n=8, 10 mg/kg i.p. administered 15 min prior to

10



vehicle treated, sarcoma injected and norphine (n , 10
nmg/ kg i.p. admnistered 15 mn prior totesting)
W e@atie;7 sar coma i nj ected and nor phi ne (n=8, BOI/DH20k%011786

i.p. adm nistered 15 mn prior to testing) treated,
and sarcoma injected and anti-NGF antibody (n=8, 10

testing) tFEHTsar€HBA tjt&liPHRl mbrpRine F68, '3'0%%/[(% dpf 4RRMGtAaY $5 b prior to
14 days post-tunor injection) treated m ce are shown.

testing) tFatedy arghyasconepingsstedtang atiNGF antihaslyi (0a8.eld) egkgbewesy 5 days, i.p.

scminist 3 B § B8Y:Ghd 4 % Bost rmcg e BRD el g " HFor bars
represent®@EMI . indiSRS&P<d-0YYE. 8hdin ShRE1PhLBPI™aRiEcates P<0.05 vs.
denonstrating that treatnment with anti-NG- ant agoni st

sarcoma grvehistsgynd &t Undigaise B8O osi serdomaamgerhinnd macr ophage

o1 | M R B B P g i
antibody ir8deBO héOEIRSEE4] tchi @k Bhd thabfopBgdd ivAltialign i ansElrbdt d@Blia

factor-3 (ATE-3) in the ipsilateral L2 DRG of .
(DRG) of tamsr-tsarng ayjmats Fagwes thand 8 shossimupunefluoresgynt stagning of

. e i - . ti . = . .
actlvatlngﬁnnsrcugé%xfgaﬁtoa%% n’flf -gg#ftg% ﬁpgiall%te ab }gﬁgﬁv\géto? ﬁﬂn&‘:’\ye%nﬁé) Shimals
vehicle tigamml !O@fddS?)aﬁtSﬂ_ﬁhNCﬂz zﬁitilbgmgtrfee_ﬁcle&(b, 6838) foditeat diaﬁzg pobteumor
. jensity of actjvated and infiltrating r ges )
implantagiprs Rt pared dhewn grpynaIgF SRt FAHA Ogﬁi’-%@a}catl%% e density

. - . | o - .
rscv 58l AEGOHC DR el BRIty i
DRG of tanforiearifdatdplsRiehictestréteshoys=7)iand agii-BE antibody treated (d, n=7).

de Dgtrati ng that neurochem cal changes associ at ed
Scale bargjarh= ediffr al sensiti zati on were attenuated by

[0032] ?%ﬁ‘e@@h@% %c%%r%;lﬁ Hérh@fstraﬁﬁ@ﬂfa@ﬁ%lﬁ@dﬁ?ﬂcaq I(3,h§1'gf@¥"§lsl.1socia’ced

nost ai ni ng norphin in the dorsal horn o e

with centsgliseraditizationl wete sttanvated by njledtigthtandastiiNGS Figeres&d and 9B

show im0y 7 B S R A P 0 o i and
vehicle tfc8i8H BHEN AlH=Y8 af @ dresiAA injdBRERMIQntiNEP SnB¥I Sk ditnice (B,

neurons of thé spinal cord in sarcoma injected and
n=4). Figwhs 2C end PPshew raprseentative seufpcalitmages eferios expeassiag newrgns of

. ant i.-NGE anti body. treate 1.ce (D, p=4) f ol.l ow .
the spinefiy i o h NG BRI i e it AL fgeted and
anti-NGFSgibe dp aeated aficaD, o) HlRMEnSs nd@hllymohatox{ous pelpBtion of tumor-
) [0033! .Figure 10 shows rag(?s denmonstrating that
bearing Lamsi hahidSApym fartde audBe 0 hrasfortand dhor - i nduced

00331 o e 30 St Bebhs dPthbyeli g fBCETRN gt iRt pgea Brostate
tumor-indide@ BUAS EFhcBINGHH. NANHINGF eM&Rht O Mg/Me gy igbles on days 7, 12, and

begi nning on 'day 7 post-tunor injection throughout
17 post tether=ingestipn)ogicasaitd angomgberernaneg dain kphayigisthgemneng on day 7
nunber. of, _spant apeouy | inches~n..ACE-] i njeg .
post-tum B0 upREOLETSEH ploshSSPTa ThE Pk MERAS thd gy of

spontancHRABHEIRS 10 TA CHLY @hjBeted fdnfur§ Hver)2-mAmite obéekvaiibh Ipkfed were used as
square) significantly reduced ongoi ng pain behaviors

measures o1 ongpde Hahy (@ Fd AatiriNGFfiled sanepa siearificoniiicreduced ongoing pain
behaviors %%r(ﬁlo?-hgjgc[%g& alﬁ&%?sra%)cbm%%d‘f\@iCE-l + vehicle (open square), and was

reduced to close to sham levels at day 9 for all parameters (circle). Both guarding and flinching

11



reduced to close to shamlevels at day 9 for all
paraneters (circle). Both guarding and flinchingin the

W@ b@siiHovehi cl e animal s were significantly di fPEr/E81005/011786
fromACE-1 + vehicle aninmals across di sease
progression. Anti-NG- treatnment had no effect on basal

in the shhfier VeMicl® bniREWRBIcGRnifiGHR) Aftted Frdtk ATH-¢d- Whidl@hSRHEYs across
of paw withdrawal to a thermal stinulus or increase in

disease nrpgressier. dAnti-NGIE fraatineat hasinioaffest vbasathempal oxmdchaidral

responscl of TGk B PGS Be ot sieB vl oy iRy RS S BRR2

threshold bf Bechahfral¥tini@lbliéd (¢, D)t esiti-NGF tffﬁimgﬁt produced a greater reduction in
Movenent - evoked s?al n was measured by quantification of

ongoing prigbebprdons agday &7 HyndAang/ke ondtrerkeomorphineclips 16vein paior to

. 1N ohseryv per.iod fal
testing) (6, Pho-Se@ORErHR0A BRnGRS oot Mol RaRBhOPUR, soqnsguarding
and the ridinbekbf fiinchéy Sver @ Qhﬁﬁﬁf& obSefvafibn F@IodFﬂoﬂo ilr%%r formatly non-
i ndi cates PO .05 vs. sham + vehic *" i ndi cates

noxious padpgpnyaf t %é@l?rl-mm@ed fomaur (GnH)-" Error hagp é@r@i@nprcM wor Fig.

“10A-F, "@%ﬁcafes@é)% n\]%e %l}l_]%?j' QF hiiglﬁdl Ca gtﬁ%% 05 vs %@g fﬁnfgﬁicle and

"+" indioaeR IPs0ED5 sOABA}1 Firgorphind.1 Far E1gph@fﬁ and a@HS"*" indicates P<0.01 vs.

npnstrati t hat I - ntibody treatnment had no
Sham;angfegp&dl‘@ﬁstu A% N%L??ﬁar i nduced bone
[0034] © 91%' 11 ¢ @6@2 gﬂé Shs rgﬁﬁ’geﬂﬂﬁ’ g SR-RGE: an ?&dfﬂ%@nﬂﬁd no

ogr aphi sto ogi ca (H&E) (D) "apparent
effect ontmmer beden ux:tumm mducddi»oﬂcgnemmtielm@§hﬂﬁl§mﬁmals,\@mm¢eéncle (A)

showed iigigtoshipally e Boloialy GrBMD) BrerrBih oo dritisriphgr day 19
whereas N@@l @%ﬂlc'lbeﬁnfnﬁﬁ' (Bl 2!&1?@)%@ ARANRINGP LeB A&, ) shiwed

hemat opoei ti c cel = tunor; WB= ACE-I| | nduced bone
significafitdrmet gronwth Sr;@benmmodellngsvvhm exapiBs] ralePc'ogQaﬂe' apd histalogically.

= hemd RS, RISk, B B0 P s 250 SRl L5
[0035] T%@n‘ét@ dﬂ@ﬁnég‘@ﬂ@ﬁloﬁsftraﬁhgﬂiafaﬂtﬁbl@ thefa?%r didh&tshgrtficantly

velceé : ACE-1 + anti - ustrate that
reduce umcmmqhme psf@ﬁcléﬁ@gnnp@a ’II‘RAtPrﬁt@andageaoﬁﬁh@mJegeludg (89, ACE-1
+ vehlcl efenrdI %eﬁ }dg%tg ﬁ{ﬁ}l‘: gér)o ﬂSstﬁTatéthV\@ }gralhgeg?] ;oglgo;c?&rsfgd 1nnchls model

along regldiﬁsr@mﬁbhl-irﬁﬁ&edﬂfcﬁﬁ rbrﬁo&&ﬁx@ viitteartintieadGh tRBlumber of osteoclasts
,vehicle-treated animal s as conpared to sham + vehicle

per mm” gfdiaphysoal intrympdullagy apn irebaih theraticN GEgnd gebislselisaias aimals as

comparecgltsof Je Al e_g g 11:1% agﬂ ‘T&E]&Jﬁ qu'e‘ﬁ?clle %ﬁ%r Iaf%?lger\?:;scﬁeoh@;r}servable difference in

histologica eppgabage of t}ierastegblastt alohg thdmror/\hbﬂenlnaﬁface bicatophiged
were conpared to vehicle treated anjnals

animals (C

throughov@}le ﬁsa%ﬁﬁvl)qﬂ%m -NOE-treafedamimals {Chvereesomparedde yghicledteated
[

animals (@?gnl %rlﬁc ant d;@ T éfrﬁgpré]trp r%?%%&rﬁgt\%&%%?ﬁ@lbm a%@%%@l@, and
macrophapet edidhasés noAsignificesttisdifforat frphagis; anﬁ\tBavlsmAmmmHoa’edclasts

bone; H=_henm oeitic.cells = tunor; .Scal e bar:
Arrowheqdsrhipaeh asFSgﬁ}?ﬁg— f@n%rﬁlézeswg%ﬁ aprEagenRife eells: i gm'pﬁratscale
bar: 50 I_Lﬂlljtl NGF t herapy did not influence the
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density of calcitonin gene-rel ated peptide
i mmunor eactive (CGRP-1R) sensory fibers in the fenur.
wah@seiwmas no observable difference in the | evedBHUS$005/011786

i mrunof | uorescence or density of CGRP-IR fibers

between ACE-1 + vehicle (A) animals and ACE-I +

a ol = l- . .
o036) 30 DO G BN B e e
density of caltitomin gerBemlatedyzaptids tnmumofedd3E)(CERJUIR) skasay dibers in the

ferur. TRGE WA AP GEE B TEAEP 1) 5 ASEL DB Sieec P A Bepsiy of

CGRP-THR £iBErs BEtviedHWIH- ¢ aCtdniGe (A FimbRand AV ¥ AIRGE (B) ahlifals.
hi ndpaw skin. There was no observable difference in

Also notg thet thexeehas mdinfenmoeaff | G(RRIR dibers with aigrdNGLthefapgGRP-thiRor;

Scale b fi@ers in skin between nave + vehicle (A mce and
calebaraY#M, anti-NGF (B) mice exists. Sinilarly, there was

0037] NFigkhar t gtapiie s &l thit IUMNOGE R8s SIIGR Bifl th
[ .] deﬁ%?fy g?ﬂ%%hﬁgﬁ% nerve giggés_betmeen Ar - L _1wnce ©

density of efititinen g@c-ratatedepeptide inmgmoreactivg{CCRIGR Y Bhsanifibaisdn the

. : h h di £ . ]
rindpew ABe B Sab B buthERRe e T LB RIES el e
density of BGRP-WR fib&ss il3kin Bete@n Baive +Shive 5@5&% lab@naive + anti-NGF (B)

~ " 'DESCRIPTION OF THE | NVENTI ON [ 0038] The present -
mice existsdptiled. thereyasaw derenee i the velsyf imaunpHuezpsegnce or density

o : ) . ' ¢ .

of CORPSTIAIS AL 084 A 1S/ TARA LEPLAGUELEACILS AU )

animals. A1ko hed Yhareherbeasise diffevericeéa CARIMIR aave €ibedietween the naive and
~includi ng cancer. pain associated with bone netastasis.

ACE-1 IW?Féedfﬁ%P@%tAi: Brvsi Qaﬁés%al% aBd #Pyat i ons in a nouse bone
cancer nodel that adm nistration of anti-NG-

ant agoni S%g?ﬁﬁi}@ﬁ%ééRﬁi 10K B8 HPENTION N

reduci ng ongol ng and novenent evoked bone cancer
[0038] pdihe.pr¢8OGia}erfioa is hased bndine disctvaryethanethodsinohistration of a

reventing or treati one canpce ai n_incl udi .
therapeutiizfy efteqsibetiruit & 3 DEE PR BB G el Auf NFE mbfoinal antibody
may be ubditth et Bdne (Bt phitTRAUARE cBRRT PHRREIochYeBRth Bbad BEiaSEsis.

an effective anount of an NG- antagoni st such as an

The inventin is Rerdantdbsaugtiotsdn aimasahere eancertnodah thag adm@dstration of

et NG, e L S Pl S Y o B cRERRE SR Bffoment
evoked baA¢8&i fain.| N sone embodi ments, the NGF antagonist is

co-adm nistered with an NSAID. |In sone enbodi nments, . )
[0039] t HheNorndiar sonesmethods of preveriingios treetinedipngicepees pain including

| O .gesic. | 7 '
cuncer S PISHASRRE R0 R IRSTIEN s AT poppmo
administdrihg@n@ietiveahaai of B RGMaeatonisd siithGisiad @atisRGR agsbdd for
aneljoratin del aéi ng the devel opnent_ of and/or

instance gy anfietnayNORapfi- aneseclopa ogwan@esomsgupodiments, the
NGF anta{g%ﬁis’t'gi D% BRARER MR an opioid analgesic. In some embodiments, the NGF

antagonist is co-administered with an NSAID. In some embodiments, the NGF antagonist is not

co-administered with an opioid analgesic. In some embodiments, the NGF antagonist is not co-

administered with an NSAID.
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associ ated wi th bone netastasis conprising
adm ni stering an effective anount of an NG ant agoni st
wa o00an1iomdi vi dual . I n sonme enbodi nents, the NGCT/US2005/011786

antagoni st is co-admnistered with an opioid )

anal gesic. In sone enbodi nents, the NGF antagonist is
[0040] C OInaeQﬁtHék adRte thehbdhtRn gﬂﬁ/ﬂi@ métho$ORE aﬁgt?&‘éhﬂg rHeﬁa:ymg the

NGF antagoni st is not co-admnistered wth
deveIOpm@nt@tf dn@(naplgemtmg thmpmgmsmrrbﬁquaeqmsqr pahemkmdmg cancer pain
IS not co adm

) t t d t NSAI D.
associatqd i B i et Sots borg A e i BT e b le RROW of4n NGF

antagonilt th anfidividugatsh Bemb eﬁ%o&l%%@sr tHé’CNGF laRGLYRLNG 630 istered with
ain associated with bone nefastasis conmprising an NG-

an Oplolgmaé@asm dn seme lembedianents; the-INGE aatatgomefdy cm‘@mmm@tedmdu an

NsaID. TRl emprgiRaiig cron o o deqnSbieoL ettt Wi opiSia

analges1@ Nl soh@%n?wdirﬁ&ﬂy th&NCFRAR n@,t isglot e@hamahytefea%ﬂi 4rl WSAID.
binding to its TrkA and/ or p75 receptor(s) and/or

[0041] of Tl@ﬁf insentionalsp featrasicompgsitiars gnddeisder ireadinigrhgng cancer pgin

1nclud1n,%9 glr %ﬁg % so? %%8%9{64 bc’g c n?‘atgs%sﬂ coIEpr @ﬂ‘}gqalilnlgf%o a%é["aggfng{] guch as an

ent 1 nven

anti-NGPafteodly str mehneame fnti-DIB Y elohoclowd] ahitleddyl frese &f any of the
nmol ecul ar bi ol ogy (including reconbinant techniques),

methods presiidadh hsreigy In sqmpg ergbqﬁlg)ﬁyts e 3BEVIIS aptjbody ds capable of’
effecuvewﬁ%%?g\lﬁ%&a g)rlgsx al ned(S x{]jeflssfg&}pl[or&ﬁ aﬁ&% era egtrnéely

inhibiting NI frem dvtivatgl 1a;rT1ﬁA(Hmﬂhg p7Ard:ciepmr(a) ory Manual,
second edition (Sanmbrook, et al., 1989) Cold Spri ng
ib bor Press; digonucleotide Synthesis (M. Gait,

General 'Lephniqp§84) . Met hods in Mol ecul ar Bi ol ogy, Humana

[0042] Pr"ﬂt%ls%ra&?ée of a%t 1O%%t infeABRORWAL QAN Mﬁﬁ&@%&e@vhsgmdwa‘ted

98) Academ c Pr ess Ani mal Cel ture
conventigirR] teCEn@gbm@"ynoledﬂar owgy (1nbhtdmgda@:tmb1nam¢edha[quea)n d

microbiogggng% @P@grﬁ@%ﬁg%m & an F;It, Evlhéc%oqtf)g%ﬁaéq éﬁ%ﬁ&l of the art. . . .
Such teclﬁh@@&di% @g)lzﬁﬁed ﬁmllﬁ the]htgrau% |sfuf:1h hd) Mol@dlﬁm@z@mﬂye\o@uzbommry

d Sons: t hods in

Manual, wydrsdl@gy (%ambmelm at aPr ]e9§§) CpldoS})rmgﬂéarb@oEmss;thgonucleotzde

Syntheszs%)??rd}%t all#w Z)zoog% {\Ble la; (}ihgﬁan@e%iiegs ??Fllll\ﬁzology.

A Labordbi) ]ﬁftelﬁﬂfk (MEPCelG8) aiis, l%gﬁAcadbﬁ%J ?’res@lﬂnflﬁﬂl C&l Q’bl%ii@'(R L
Ausube

i n_Ml ecul ar Bi ol ogy et
Freshney; e371 98 7hdpirodurdiopgp ;ﬂ«?& wad disna Critmed P Mather mqi Pibs Roerts,

oo iy 80, ol B0V PEURDS: LR ATIE 308 1,
Griffiths, Mok do.@. dfewBilpddsgy 993/-\;8b QYWﬂﬁy‘i aﬁb&@ns W988Yds in Enzymology

| mrunobi ol @ é Tr avers, 1997);
(Academycftesss icek Ifapd m/w’ #xp@%wml &WW&%@ Mp Wit rd-C.

Blackwel%D 2%&14@ an tors?gr Maln%nlzgfz %7 nglng ﬁlﬁ%lsa?r@ M.P. Calos, eds.,

nocl onal practical approac

1987); Cislnes@otbcaizdn MOZMT Bzelzbgy (F Ok fAarsdbdlnet\adl sdst, MIBT R PER: The
2000); Usi X :

Polymerase Cgl)ain Realzc?z%n, (Mullis, et al., eds., 1994); Current Protocols in Immunology (J.E.

Coligan et al., eds., 1991); Short Protocols in Molecular Biology (Wiley and. Sons, 1999);

Immunobiology (C.A. Janeway and P. Travers, 1997); Antibodies (P. Finch, 1997); Antibodies:
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anti bodies: a | aboratory manual (E. Harlow and D. Lane
(Col d Spring Harbor Laboratory Press, 1999); The
wo\poshodres (M Zanetti and J.D. Capra, eds., Pr/vuemds/011786
Acadenic Publ i shers, 1995). Definitions [0043] An
"anti body" (interchangeably used in plural form is an

a practzdaﬂwggélp@y |Gty TRU S BRI, Pr&sa AR el 98D); %I?«%Hc?dn@zl Rt -1 &
t'arget, such-"as a carbohydrate, polynucleotide

practzcall dppireychB) Simmbeidead Gtldeap, ¢dsr, Qugbrddinivensity Porss, 2000); géwng
recognition site ed | V. r' | e reqgion qf

anibodifss & BRG] - R s and DoAdg (Cal e ARbREL fhorstpry

Press, 1989% 9703558640 OtMORANEt MEED. O RN Mar@bod BB Phblishers,
anti bodi es, but also fragnents t her eof (such as Fab,

1995). Fab', F(ab')2, Fv), single chain (ScFv), nutants

thereof fusion proteins conprising an anti body
... portion, humani zed anti bodi es, chinmeric anti bodi es,
Deﬁmtloﬁ

?abodles i near anti bodi es, single chain antibodies,
[0043] MuA Fepeldl? gn@mnabgaib%se@ 119p1urakl> ifGReds hi mnmél@ﬁuﬁx&holecule
and any_ ot nodi f1 ed configuration of the

capable qf/ppeiBg bmslmg 9 arfarest gheh aseqar Fatey @glyatﬁclﬁﬁfthleg &pid, polypeptide,

e, o G RABL LA gL ARGELAABH oy

1mmunog1gl€i111ﬂ lgAlectDle IAngé(bheremb’eheltaﬁSertcberpesn‘e); notanﬂy irhact polyclonal or

d be of I
monoclopy Eﬁ@%@s B %1?&%%}5?@68%? fh a%? arFa% sS4 EVy ingle chain
f
e OB T B mE A2 o EGhitpeton; bupatgad anibodics

chimeric Bhebalies, diabbdies rin;emrautﬂbadnsessmgﬂe ¢hmuzmtgnlodhsgl mulsispdcifi,

antibodisgf eGPty LD b Dl LaSauoiifed yptatatios g the
immunog1863lin hefe@ule R omb A anlahb erﬁ%@o%rﬂﬁ&l sﬁgtﬁ tfﬂ@l%kjﬁﬁé‘ch@e&ﬁmty

constant domai ns that correspond to the different
. An antibedyigskidesdn intibodp gf @tt»u¢lasssswh@s dgl) Igd, ar MM (orhwbicdgss thereof),

and the a§ftFogs hpg GOEHRof AP s MiiAs RS nRr e YliPa A G gmino acid.
sequence[cﬂﬁtﬁ@é(ﬁﬁianﬁﬂ&ﬁﬁlﬁ%f‘i’tfs hbmmlaﬁis olbfuhuﬁafglafuﬁnméd bedieidhed to

4] A "nonocl onal antibody"” refers to _a honbgeneous
different ahme@o dretsope fise marerwhassesion immanpglabelinsh dgA akeD, g@lﬂﬂgﬁsand
IgM, and5 ﬁ%}ﬁ %fecﬁe %{I?Qy(%%ﬁjft%&n%)%ld%ﬁ %ﬁtg rsgﬂ)clé/srs]é\;sg rddk e}é)'eg)ge n(ilgGl IgG2,

IgG3, [gG4) Iealliang IpADAIThE hedvyadhaiindong@nt doﬁldi@ﬁmia’ﬁddrﬁﬁpcﬁfd to the different
nonocl onal antibodies is highly_specific, being
classes ofjimpppeglobins g calied piphp.cleliat qulé@n, S R teémwvely The

subunit S“nﬁﬁg%% %ﬁg @re@?ﬁ%&%%&l %%?g@]ﬂ?ﬁﬁe i areﬁg%ﬁ%s (:slegéigiﬁ‘ﬁnuno globulins

are well laiwirbodi es, but al so fragrrents thereof (such as Fab,

[0044] {: zg @@fﬁécalg@pg ,ag’ﬁb(# l e v halggli(lq%éslz \g% 1%%,%33@19’[1% wherein the
M il st e

occurring)(lh}aftia@ﬁmab]ived] irofhetstlective binding of an antigen. A population of monoclonal
antibodies is highly specific, being directed against a single antigenic site. The term
“monoclonal antibody” encompasses not only intact monoclonal antibodies and full-length

monoclonal antibodies, but also fragments thereof (such as Fab, Fab’, F(ab’)2, Fv), single chain
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i mmunogl obul i n nol ecul e that conprises an antigen
recognition site of the required specificity and the
w@biositiy7to bind to an antigen. It is not intePdEUS1005/011786
be limted as regards to the source of the anti body or
the nmanner in which it i-s made (e.g., by hybridoma,
o). A8 GELSE N0 SR ng SRR Bl ABAEDAE mopoctom

antibodigy; ohiirferit asdnoclonalnahtibbidies, ané hey sthEDnmdrﬁed cpnbHptidatibact ﬁle
and varlant? t her eof that retain at,]| east rt of. the
immunogiopyky moleguinisat comprifse an AR ACCORBHIONTEP Glds ramyired specificity

of,
and the {ERITYTRS b 5 RE Shiftn 1O ARl HEerEAPRT T s (BRI I gpurce of
the antibbéy epthe miannef mrghitivitas matey (e} b)dleyhrhlatnal, phetgwahl:chgn or
activated by NG-. . NG- receptors include the TrkA
recombinagg gﬁrgqsl%gra?qggmﬁ-pglng@ br of any manmmalian
[0045] SPRSL&R l}eﬁrf{iﬁ | Mot “rBile REBtHTRE 0l 4HdL %F’Oreﬁl[}k' f@ﬁ‘ervc':o‘%rowth

cani ne, ine, equine, primte, or bovine
factor antNGHazR tlwg@flt]mt ‘tetrinfag i@sttpm“tarfyhmtla'a:wmé NGﬂét Ab Iusnddzerem NGF

resses or reduces (inclu y
includes gHBREGREER Seeies Pt e St ar o e fiRia ue feline
emnne(ﬂngﬁked by NGF signaling, such as receptor blndlng
and/or elicitation of a cellular response to NG. The

[0046] t eTIMGF senepipohieders 1o applypeptids tl@qztetbwr@ hyewstigHvaded by NGF. NGF
receptors %013,1 g Q%afr grlte%é) gorvg%lgtﬂéo Sereg spggra?fl a%zq&ietﬂlglgha{n species, including,

but are n@hl@rh[’f&!lﬂi ﬁ@maﬂlcanmlayﬁhﬁé Qghﬁla|pnrﬁéi’t€ driveehiem cal
teractions with NGF whether direct or indirect, or

[0047] \métl ANCE antegonist’| Wéerwq ayNaplecyle tha bl?@b%aéklppféf?se% P IS dEES
et G RO 30005 RIS SRS BN GAR Mty

NGF sigfilingf gehtas reepio biﬂdu@md/&mﬁnpdtmm@flﬂ@éllam ﬁagpdsnsstt@NGF The
include, but are not limted to, ant.i - anti body
term “anipgonist IPERTRO ﬁﬁﬂc@’w@hams@&f@éowcalrﬁc&@ AT fwa is deemed

o i Al SRISEPBRSCHL% EhIGoL 8k, Ak A s
biochemihl inttravtidhs aihMNGF whethenilinent br nelgatt, vewhethet llntm‘aodlhg avith NGF,

Tr kA receptor, t hat , bi.nds NGF, a TrkA. i n S|n
its receptap, of frpuah RIS MEHAYISma2n 90%6@63913@.%&?“ leved by a

variety of iFR3&t] A cl%ltn%'allr’a er gt Q:%ﬁl%oﬁﬁoﬁg‘ eE)Eé'h?;ﬁﬁr@tNGF antagonists

I nvention, It be explicitly understood that the
include, butrane h«ﬁdtrm@ﬂmsan arénNéﬁﬁmmbOéy Iantah’a-Spm@\m@iaglly directed to an NGF

nctoing b S A P SRL UL RRRhe RERAES 968 nhiicry
compomm Qﬁm}fcghcaﬁau atlaloy, 4 Hoatdadi-Repalvé nivdtiohioTatIBRIA réeebto? that
lity to nmediate any aspect of cancer pain

binds an ME;E; @i rkddmmpurieadlssin, ae auis{lzed entibasly, athentepAs efihedy.cnd a
t he.bi tivit
kinase inf{ bl Tl 0E P L ARE e Bt el e R Ral i drsiged ot the

term “anfA8EHiSE enbdinpRT B EHONEVIGBEY Sdenbifiedédrma titRa OatdfindtRndl states and
an anti body) binds (physically inter act W th) NGF,

charactemﬂtws;l whersbatheNSBFritseBprioNGF hielngisel actikity fiaglapime bubrei/lisrited to

" its ab111t§P to'mediate any aspect of cancer pain associated with bone metastasis), or the

- consequences of the biological activity, are substantially nullified, decreased, or neutralized in
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receptor), reduces (inpedes and/or bl ocks) downstream
NGF receptor signaling, and/or inhibits (reduces) NG
w@ywshewirs, production or release. |In other PCT/US2005/011786
enbodi nents, an NGF ant agoni st bi nds NGF and prevents
TrkA receptor dimerization and/or TrkA
2P BOFRN OYdoHe L NANEIRRCdLIRN R.g. 30 i
any mea@ﬁ% agoﬁ%ﬁst Ollrnn%??‘{aei e%gbogérﬂ?rgduces NG gynt%(gsgl ’s ‘an %C}Y) binds
(physicakpy oderactivaith) ¥@F gasds)to abNGP krespof (ughes trbA m#ptor and/or p75
ant agonj. sts. are_provid her ei n. 048] As.used e
receptor gABFe, lranedeaﬁ%dfgk@ﬁclaﬁgpwaﬁwm NE rr§<>4p6°faﬁagr&§pgwd{m inhibits
d CFbyhfhedbB! RodiR tiBh B rdiasbCin Sk dtidnbntNEn NGF antagonist bi
(re ““5%‘{?%& cgl g?i vilt y aﬁd/ gr dnovvnst ream paIt1 hway('s) antagonist binds
NGF andpevantetirksy reNgosdigralzatinn arjddg4kAAutophkgphorylation. In other

et TSR o852 0 B ST PR, ok,

Examplel BEtyp%d 6ANEH datRbnHRAMRL Pro?fded hbfdift receptor and an
I mmunogl obul i n sequence, which retains the bindin

[0048] s p/é;:ufgeiddj?rejn,@n “ahie-NGIK Antthodg P rafers o @mm}bddBin}idgisgble to bind to
Nor a0 1o BRRRL A St Reb OB ed 8 v

signalingsi gnal i ng pat hways. Wthout |imtation, a biological
activity includes any one or npre of the fol|ow ng:,
[0049] t e “ArkiA impupepdbpsie” Eeferntyra pelellschimqricyaplegule ggmprising a
/ T ' i : r
fragmen it (HkaTelBlor, o Bxfble, 4 chOaRUORP Uit o kAR tor and an
immunoglobwlii devadree anhidbicketsias dpttindiag graifioiy ol aidRekw rebéystor.
ability to pronpte cell diIferenti tia%?‘ .
[0050] - Hiplogicat 3city's e Ny ageneigy igfats tﬂq_%gﬁ it o bind Nigh agceptors
. . | . . ] .
ol oSARB85e 0L NG Rt EAAAIAALD dUBcRRaFaahiy
includes ailyaougeor more exdfitienfallowbigp the elglity toyhiapiaolyGifasceptor (such as p75

and/or Triés ? %tﬁ I@E{Iqﬁcﬁg)céré%gsﬁ ' ogﬁ&gns gufetg%rtt&%na%/g&rr SWOHBosphorylation; the .
e
proliferatiar, sinvival tgressthpemgratios amhothppehaagds if oell physidlngyn gncluding (in the

st E0EL 5 Rt S 4 S S S B R,

synaptogb@3Hl Efhabf€ filidBon, BidbrodaRshiRer hldior :RErdpRpti QIVR]Ake AF Rgeneration
of ‘the follow ng: inprovenment in any aspect of the

followingdamagenendidieabilite tosmedinlg cantas paimassegiated/with bone wetagiasis.

or,nore.s tons_associated w.th bone.cancefr .pain, . -
00511 e KR AR RS 3K KB ol OB R DRl tepied clnica
results. Fa@ubsbseofaniy idvepe6h, Hehef@nleorGaEiIeRT clip@alrdstlecicde, but are not
o shorteni ng duration of pain, and/or reduction of pain
limited ta; @hg pt mpre 9f the follongag:i WAOVErOOE 2) anyaspeqtios ghe Rawm including
lesseninggslrﬂer’géjatrétg1 arﬂé%iagﬁp ﬁ?g}g?(t)r Iﬁglfefskg‘lp%}}l asgoc%tfeg 'thbo%rﬁglfx%tgc'egbain (e.g.,

resul rncl udrng alTevia

cancer paiieA4s6tiaRE With tlenetisddsis) iddOdLS avf adpbétHf bBNE fdrcepai@ (buch as
_effectiveanpunt_ of an NGF antagoni st is an anpunt .
shortening dhufationefpainpand/eraedudtive|of pria sensii e U SeRIEONht ensi ty
[00s2] OfaDke e{cﬁ%e%?ﬁﬂﬂ & il ?&fﬁﬁieh{‘ﬁb' RN CANGPS: R clinical
associated w bone mnetastasrs.” I'n sone
results including alleviation or reduction in pain. For purposes of this invention, an effective
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enbodi nents, the "effective anount” may reduce the
pai n of ongoi ng pai n and/ or breakthrough pain
w@ eevshurng anbul atory pain and touch-evoked peCTyUS208516i1786
it may be adm nistered before, during, and/or after
cancer has netastasized to bone. In sonme enbodi nment,
[

amount ngéﬁ%@% é@%&%ﬁéﬁé%@? HI;%% c;[n Efffgcger@g)Hg%I aﬁﬂclglndg%u Sfyduéeothe 1nten51ty of
or preverfidione aas:er:paah eetlwdihdcamoaepaireastiated with m&&hetam c]innygme

i nci dence’ of paln,neans any of reduci ng severity
embodimepfs;, t1s “eHRCsARMBL BN FSdHE %@amf wngﬂwg&alrhmtbr%%ldhmugh

pain (incfﬁilgrm?ﬁﬁ%ég%ﬁ? b0d toRER %cok%agﬁ )2 l%gg e ARiSStere before,

or these con ration, an
during, afld/eq ar&dﬁmﬁnéar has mdtasgsizédto nanbh ﬂnmfdeihh(ydm@nt) tthe "effective

amoun ;},Sg;f{]aelggllgg g}l {Cgeét %Mociqlia }b(%ﬁ(gﬁ)%{eeragg rl]lg Ic?ﬁgeg%g{r}%nc %Hl%g rcancer paln

mmomamHQQHYbﬂ§Qh&aﬁﬁ§s's under stood by those skilled in the
ividuals may vary in ternms of their response

[0053] t d‘Radeamgmmdenacfdof @ sweats, anfyor reduaing seyerity' (whidhadn ariclude

reducing b G 9GO ORI AL Bt B H e hEy e Biales eenerally
used for th@ﬁ’é Mdriditins), d8fati8 R ehd AR Mg hsdcs (indfididye fi¥Eramiplcadenl B or

descri bed herein based on a reasonable expectation
increasing e olhone sanvenpain indiding fmy:elt pate avogmw@wﬁubweanetastaﬂs in an

1nd1v1due[lgo¢§(:ts u%ﬁﬁgpoog gtt ?eisg%ﬁg 8§ dn Q]a:%to ?hdtb 1815'a1%r ' nggfsfngg S Orf their

response R@ trBatBRAH) GhdlL Gudl, b Lanpldretastiagdiof reducingi@cidend®i®one
synpt ons of bone cancer pain neans a | essening. or

cancer paiiBIch\iRE PRICET Dadih assepiales N@thslgnﬁﬁtrm’f@st@fs in apdpdividyald apflects
admlmst&ﬂ{ HERNEGP Qﬁ&%ﬁﬁ' ttdgsc? %Ed ﬁ&@q%a%&%ﬁ 0, ASNE: e ectatmn that such

gonlst
admlmstfaeidhl Qtalyclfkelyrbﬁsé’ ﬁich eredﬁctlan sy impidente i&l&ﬁﬁﬁ)]amcular 1nd1v1dual.
l'iating” bone cancer pajn (such as cancer in

[0054] a5 femﬁ:latr@tal iDORE BYIFET PRIR SCh 85 €3nCet PaIR éSSBPlaFﬁSlr"él bone
metastas%i?gé%r%r&fxﬁ orﬁe op‘% ﬁg%‘éﬁ% ‘é%.é?g%&fﬁ ﬁﬁﬁngnif%gfe%r{égor lﬁﬁrovement of
one or momsyfnpedrad ofmborefcahaen @amaasmemppmdrto not aaimmrsthrmgdma‘{l GBr

opyl at.i on._of i ndi s treated wi.th
antagonis{n ¢ AgsHoEtingaly &4 ﬁ?léor&anm QECHoR iR Mﬁﬁmr phbBmpem.
[0055]. us?’qllfa'ﬁﬁ héhe caﬁ BWinQuch A3 afey %hﬁ%?&ﬁm@d whe '?)%ne metasta51s)

cancer p ininc |ng cancer paln associated with bone

or one ornedrasy@pisnnEarton: cagtef pain nians Essengithe extentefthne or more
undesira. t(a 1}:%}35%}}1? n%[uor %&%t g.{x}ﬁ:eg 8r essi@ginw? { %g g%gﬁgt?o%eorf
1nd1v1dueﬂ§iré’a‘-‘téc§§fitﬁ an NGB a&ts GHistGRBcdRRIAte WathYhdBveanal hs of

time, depending o he history of the disease and/or

[0056] i Al med Mrsmb‘éieipgmg’ ém éej/elq@gnqnt; oEhangeancer pariacluding cancer
n the

pain assofed ih hyeftaditie pigRilt dpRevBtFesio v R Rt alor

postpone! pR&iir¥dsibipdf RS Sartek {)ﬂﬁ\ﬁﬁil&tﬁn SR eCFIE S§so@1@teﬂlvﬁﬂi b&ienﬁetastasm.
cancer pain associated with bone netastasis. A nethod

This delaylvan be @évarying leeathy @fmmwdemndmeorsshmwuoi the dteqaﬁ@@nd/or
1nd1v1dua§lJl h@qq}%ﬁ ucFﬁ,eAg Esoeqf"rfl o dhe skllf%(c?l %hep ar{1 9 suﬁ'%l s1gn1ﬁcant delay

can, in effect, encompass prevention, in that the individual does not develop bone cancer pain
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frame and/ or reduces extent of the synptonms in a given

time franme, when conpared to not using the nethod.
w@Eeml/1conpari sons are typically based on cli ni Pel/US2005/011786

studi es, using a nunber of subjects sufficient to give

a statistically significant result. [0057]

including EXiced bliaRl with R@kesahstitis. A nkaiel tantkiaypadévelopment of
I ncl udi ng cancer pain assqciated with bone netastasis

the sympigraasa mefhorddhatgediiceepiohebibisotalsuplopingibe pymptom in a given time

frame anf/o? K daied &@en?fof fh&]:?i, ﬂ{ '?(g{léjl%ra giP@r}/ §in@ @m, vx%fe Q&[ﬁﬁ eg to not using
cancer paln 1 nclu Iyné) cancer~ pal n assocrl at 68 W %r one

the metho@t Ssdhaingpaciashsige Apiclly dbted candindas swdRe, wsig@number of

. standard clinical techniques as well known in the art.
subjects syffipigatto cavaAttaipsvisally sipibicatfiesidf. t o progressi on t hat
[0057] &% 1o§e%§{’%hgpdg?essﬁﬁf’ oPHERABG AT ahmﬁlﬁldbdﬂ}c’%e&'hbé}gliain
devel opiment or progression refers to the bidlogic
associated ovittsiBor@fmdtistasiympiagitial Deniddsepiorsn birid/onedsuttgprogression of the
currence,fgecurrence, and onset. As, used .herein

. 0 .
disorder.n @ﬁ%ﬁé?pm@}t of BeRq FAngefgn &Pﬂleagecae%@@rn parHated gtith boge
. I .
metasos I R 1PELINE 8051 14 8 ROOR o AEL AR SR n
art. Howezemr deyelomoent disb méfetsrtapragndssiondhatoesy lss wadetegteddaisFor purpose of

this inVCI%?(}rJ?e gévsegﬂliqﬂil pnhgxg)t%eg%ipg gé? rygg;{%%éﬁglga %cgllrgef St the gymptoms.
“DevelopiéitM i fudel bQRirdfcd rébehdBlbad b2Rt. (As Bsed Hed€in MNefset” or
ant agoni st and an agent aré present in the sane
“occurrem@ﬁp% bpnd gmperqraim@ntnistanatsi mm '@gocg@tpd mathebone metastasis) includes
itial hg@ggﬁ&%i teicons.c As used herein, co-administration is
1nttal o t 5°8iEtpass any circunstance wherein an agent
[0058] andls hef heriRJenhahirasttatiddMndieleesiathltafedt admahiviAioaland/or
.. Which can occur simultaneously and/or separately. As
administyatipr pediffgiest tiwmse oCpradwiinistrationjalso praempessetadmaisietien as a co-
. . n | I o, .
formnlstgfs SR TRE a2t A AR P S P G o) o
" administ@Kai R Spatie @Miposiicns.ank ubabhereia cdadranhistitish &y @ehnt to
weekly, while the agent can be adm ni stered _npre

encompaps gHfuatmytanes Whereraeresticed NGB entageniNgre admigyered fo an
individuag‘,;\ghigﬂ EarPOR0E siﬁﬁﬁ‘taﬁ@ou%%@]o? sG] .S'A%xhh& AETEsed ke, it is

adm ni stration or erent” routes
understo@dithianthe NGE antagoriQ@hd hn At tar be ddpindtaed aadiffesintdosing

refers t | drugs, natu or . .synthetic, w.th )
frequencigs ppnf ?-it‘“‘a?‘@@g’iﬁ an gpf NG ory cap e adminidyrd peekly, while
the agent®2h Bk Qdﬁlﬂ?ét&%a nfote gre&ue%@lzl' Yﬁ& uM&SsBbd tHaY BeQiEMafibonist and the
cl . “phehant

asses of compoun renes;

agent canpireeatiphihisfered wningrhs sapbeoi¢ pf plningiraeen ondiffetenhemuss cdnd
. . _benzonorphans, all of which are within the scope of

administgj@ilt or m  Exenpl ary opi oi d anal gesi cs i ncl ude codei ne,

[00s9] d iﬁié@éﬁ?@lﬂ%iﬁ%nalggﬁ@%ﬁrm ANdfEs, naﬁﬁlil%‘%?ﬂﬂ@tic, with morphine-
hydr onor phone, | évor phanol , oxynorphone, alfentanil,

like actiobsipFlesgymgietin and berhiosymitztio lopidid madgesics asadearivatingd of five chemical
eridi.ne, nethadone, | buphi.ne, propaxyphene and.

classes of ERiBeHBHY HherBR g P AeBU PR ATy s BV AP ag Gorbbinans; and

benzomorphans, all of which are within the scope of the term. Exemplary opioid analgesics

include codeine, dihydrocodeine, diacetylmorphine, hydrocodone, hydromorphone, levorphanol,
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thereof. [0060] The term "NSAID' refers to a
non-steroidal anti-inflanmmtory conpound. NSAIDs are
w@aioegororzed by virtue of their ability to i nhP@I/US2005/011786
cycl ooxygenase. Cycl ooxygenase 1 and cycl ooxygenase 2
are two maj or isofornms of cycl ooxygenase and nost
oo P, P P P Sy ke,
methadohe)|dathwiphipef propoxstphent andgientab@go et Bsrmaddutisalbpiasaptable salts
acid derivatives, such as ibuprofen, naproxen,
thereof. napr osyn, diclofenac, and ketoprofen; (2) acetic acid
[0060] deThd@hh “RSATPHGErASo A oiBkdrbidanshtiSiniiagdsitory Torip il NSAIDs
aci d derivatives, such as nefenanmi c acid and
are categueicédbematve of theirkbil{ts Yo bihiitenelaaypenays.i Cyelopxygenase 1 and

cyclooxyEghast 154 R melfE SRR 11 FinD Larion s o AR e are
mixed inh@0&H oPAROERETsofdr@S S Mst NSAaR NEATDS €411 GaBES deesdt tolbwing

sel ectively inhibit cyclooxygenase 2. Cox-2 inhibitors
five stru¢tuxab casegmieded ¢ pidpéatic ecig derivagives, suctpetibupgeéen, naproxen, naprosyn,

atofen§s 83945 11830 BRI €3S o B3 tonamic
acid deri5;1t_§ﬂe@,: s908 as ﬁl,ef’éﬁﬁmi’(ﬁ&ld %&ﬁlgélafbﬁém&}hﬂ:icﬁ:(4}351’pﬁéxiylcaal!;dxyﬁ%: acid
whi ch are hereby incorporated by reference. Certain

derivatives.shph ay Jiflomyelzngd fhilestisabrandi(poicpns spdicasfifpxim, sudoxicam, and
(SC-58635), DUP-697, flosulide (CGP-28238), neloxicam

arr]6-nethoxy-2 napht hyl acetic acid (6-MNA), rofecoxib,

[0061] MKAAGBer dlads wFRISHI® Iasrbee descfibed Whivhiddlectinehpmhititeyclooxygenase

2. COX-zﬁ'g@%%gﬁs_h‘z’%gé%ﬁdemsﬁeﬁﬁé N ixaﬁ_;ﬁ? bai 2% SRIREIR S R 60; 5,593,994,
5,550,148 £k8¢ é‘?i;%,?zg%@?@m% B4 839 TG, 4¢94,0891 5 3524715 510,368;
imied to, I pet’s,

arm ahi mal's’, “spoért “ani mal s
5,436,26P1 5.469,844; ahd5siéd,3 1dpgbof which areniecebyaincbrparated byaefeoetse. Certain

of [ nvention [.0063 j r C 0 I t :
exemplai bR B uT R RIIE G e Lo 5 SaONRER ST h ga e (6Pe28238).
‘ meloiicdn'?,“é-%%%—Q%Bﬁih&h@&?c &Qm-m&g r&060x36, MRLGs D balid@sténe -
agents. ese conpositions may Turther conprise
(prodrugdur 6-MNA) eviviepilislt NS-3908cBC£I 60782 B (Ti-¢k; loy combinations
hereof accept abl e excipients (carriers) 'including buffers,
thereol. yhich are well known in the art. The present invention
[0062] CaRnbmduadshralseBaBinal, ind:e FRIfEEbIyAMuhdn) MhiMBls include, but are
" _conventional methods of treatnent. Methods for
not limited toy &rm andmals, sporanimasinstse preatesrhositsndagscealyinHee and rats.
cancer pain associated with bone netastasis [0064] The
resent jnvention is useful for treating, delaying
Methw%%ﬁ%leroiﬂﬂ%‘ﬁfonof and/ or preventing bone cancer pain
[0063] | NWlithdes@ciantancthedsiesaitedineteitl refetdhcd onan Nefastagshist also
in an .
includes compositions comprising one or more of these agents. These compositions may further

isoxic

comprise suitable excipients, such as pharmaceutically acceptable excipients (carriers) including
buffers, which are well known in the art. The present invention can be used alone or in

combination with other conventional methods of treatment.
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i ndi vi dual, both human and non- human. The quality of
life in individuals having bone cancer nay be
wo ppsoyedr [ 0065] Cancer netastasis to bone naRCDES2005/011786
associated with a net bone formation or a net bone
destruction. In sone enbodi nents, the nethod of the
Methods fOM5BYdiefo P tdSGh BRE chh®RbhilIndaMEe CHEE haiddksbejated with bone
assoclrated with a net bone fornmati on (osteoblastlc
metastas@ct i vity), such as for treating pain of prostate

10064) ottt ENE I ARG TEroF Lt gao BYinE A BS PHER andor

preventlr%a&ﬁﬁ loaf@k BaitSRQGHAL 85hcd biin AsddeiatddOREh 865 fb@kh8Din an
steolytic activity), such as for treating pain of

individueédmb hramee tadtashemen Boneualioeblek ingwhyidialg hyving homnencer
be i ﬁ)é'ca the invention provides nethods of treating
may be g ancer pain including cancer pain associated with
[0065] DAcBEhRREASE fo bdhedhay Bds¥bHAaH weBHNd: BoRYformation or a net bone
adm ni stering an effective amount of an
destructiemt lgoniestmbodiino¢nta shamethod iof N@ﬂnmuomﬁysedl far teatimg bone cancer

pin s b B S L P O R0 e e o

prostate GRAE@AREhSEsi$ B Bode am&héérﬁb@ﬂm‘éhﬁshha PndtaA &F thd: fhvemtieh is used
enbodi nents, the NGF ant agonl st is co-adm nistered

for treatipg b(ppeaqqtng%p@ruasgqpéqttgégfp@ agyst bere destapedion (gsteglytig activity), such as

the opioid anal gesic and/or

for treati %anﬁlgg? %E&B?nmr%?aé g}rgggb?lgé; pain alleviation are

[0066] T eﬂm&dnglggmmméla@@ct athd ineedtioprovidemineihstieotuedting bbae cancer
ahsence of the ant g(;)nl Sst. Adv_erse,ﬁg{yf c s due.to

pain inclygiag 6HIcsT E@laﬁ&ﬁog@qumh NgymeATasigA 45 1 FUBRIERE
admlnlst%ggeié{ dHRatée gmi%‘rﬁ bk NGIa 1 AAHCR LS Eﬁ LRINGT Mty In

ntagoni st n sone e I ment's,
some embodiagots] g N@F amhgmstadm-admtmﬂtﬁdd w1ﬂ1fana)p1<mdlanalge51c In some

embodm)‘a?g’{asl 8&5%\2 ngc?é? géc@a rggnléﬂngrn ml’@ elﬂgg:]% an SO oenérfcﬂgocfir%ents,
the NGF %ﬂ%%%@'m@ﬁ@ Eé-adﬁlnﬁstél%& VA ROH6Atank B O hnd S RYMIDI 3465186
1ol d anal gesic and/or an NSAID. [0067] In

embodimentst the ranw&:lp'e«zﬁ the ppieid anatgesicand/jor thei NB4Iredmodstersd for pain

alleviatio ﬁe\e’{eeg f:oqa}gg}:g}ggr 3%%%1%81”{%(“ R gtrgl%g il'ée a%ﬁg}Cﬁ of the NGF |
antagométn S‘\ld‘\l'gﬂsé‘ gffE@tE‘ 868 tolfé B}tn@ﬁf‘ﬁfél tRGnWok heXOSRTIBiagYedsdireed or
In sone enbodi nents, ant agoni st is

ehmlnatedovla?@rfhw @?@p@@mlﬁﬁr@dmﬂpﬁ@ INGER mﬂag@gﬁc In ppme gmbodiments, the

or oG AFREheeh 60 0L ABS0b R et PR 81 e
NGF antdtgﬁ)ni‘@ i ABTCiagheiiesredivith &TNSAID) th amat @ﬁ&cﬁm@ﬂt@ the NGF
NNSAI D. I n sone enbodi nents, the NG anta gonl st is

antagomms nofsozadministorasy widh ot ppiolhaAng|gesic and/as py D.1n ot her

[0067] e’i’ﬁ%ﬁg@@%iﬁ, ﬁ&? N8l Ig;%gdégfx{%%%s %?i)ﬁeggﬂgwieﬁérgﬁﬁéjand/or

preventirthe 8ewl §médns o prlo gf.‘dgsﬁﬁl of boriet ahed pald iackading@anded pain associated

anal gesi c_and/ or an_NSAI D.
with bone metastasis. In some embodiments, the NGF antagonist is co-administered with an

opioid analgesic. In some embodiments, the NGF antagonist is co-administered with an NSAID.

In some embodiments, the NGF antagonist is co-administered with an opioid analgesic and an
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[0068] It is appreciated that although reference is
generally nmade herein to treating or preventing bone
WwW@208110pai N such as cancer pain associ ated w P¢T/D82005/011786
net astasi s, the NGF antagoni st can be adm ni stered
before an event or condition(s) with an increased risk
NSAID. ‘?Ig sR8 @mﬁ@&igﬁh tsPRHeNGF ggégclwmﬁrls N R ABNMEE vv'i‘tﬁ}én%lmd
mni stered 1 n"conjunction wth other therapies
analgesicb dn etheaambodinsnt) theNGE dit@agowst, is antoboemknmmsh@eépmh aﬁ%SAID. In

- ant agonj ma SO0 _bhe adm.ni st |ncon tion
other e HEBEHER NebPHRATES HASdoRIRIES R cR e & OBy ATaTgests andor
an NSABxanpl es of such anal gesics are bisphosphonates (e.g.,

Al endronate), gabapentin, and radi ation. The anmount of
[0068] t H’eselppmiagaéshwlmdnglme&rm@ds garrdbhmadahaein tp énemtmg or

evi ation. be reduced, to th
proventing o FioET BRIR PHCH T A LS TR e OB TR Gy e NGT
antagoms‘&@yl%és‘drﬁﬁﬁs@@r&é bl drPevchesieorlModas vith APiYicR8seHIHGEtone
or elimnated when they are co-admnistered with the
cancerpaNG: antagoni st. [0070] D agnosis or assessnent of pain
[0069] D &I}V\@gﬁe@%t agié%lsr%%%gg lélg%ll‘sst\e}%d rlr% goraﬁr?&?omnﬁg%h JeYr &@raples for bone

cancer, SRS r¥dhAi) and cll%i‘ﬁkﬁhétﬁpy STedINGF e[n@’g@hls@ﬁlay@ls‘s)tbemdfmmstered in
facial expressions and the |ike. Assessnent may al so

conjunctips witkwhergnalgetpeeer ver hangsances paigy diapplesaf |S%?h analgesics are

blsphosp@h%eégé gr 'A%%dtrgﬂhtegf %ﬁﬁbéﬁiﬁs hl%gra\ﬂ?ahgﬁ hg‘%lhﬁﬂfg:@gtﬁés_y gnalgesms

admlnlsteéré’d fo? b&né%’an)céiapaﬁﬁ emVlﬁtonahay Be RducedSyompaingvariagamount

. (2002) 23(3):2 55. _ NGF ant agoni sts [ 0071

administqreq mﬁag kil n SR PREGHS vw@e%f{mtas%ﬁosfgese«mﬁléﬁsws may
e USRI EONFRISH & bl oy SRR

[0070] adllhgﬂds;s,oriasselsmm of ﬂamsm%ammmihdmymemﬁlmwnbm may be

such as receptor .bin and/ r .
performed Phesti S a0 RGP IFARS £ BEpGHOROF BT HiToesiggtion o
stimuli, f%&{ﬂte%gf?:@éléﬁs arld L 1iRS ASseSREGH fla§ a%%ﬂs@d‘b@gubj ective measures,
I cal action whatsoever, and is deened
such as patignt ehzshqtemmm@épandlsmgozanpaspala b¢algroSed, lblge Katz et al, Surg Clin

North AP FE0RGPIGReS Gor RS, i ST tnt REBEELERR g 239-55

be achieved by a variety of different, and chemcally
NGF antdhloMfgent , conpositions. Exenplary I\IGF ant agoni st s

include, but are not limted to, an_anti-NG- anti body
[0071] aﬂmmath@;brﬁéhwgﬂmn@saané&l"ve@lt@gpwwmch@fe@tﬁ gnramolecule

that blocky) %udoé%eesgeisﬁég;}@&ug%yéﬁ%l%lﬁg o %ijﬁctaﬁt e@ul té? 31%18 1@31'(?@ 1V1t}a including

downstrel¥afpatt®eg p hdidslishNeF sigdehing evephorecaptdl binding and/or ehcltatlon of
receptor )N.Q(il ncl udi ng, an anti -sense nol ecul e directe

a cellularyrespansafeINGE: Zbe ieran @nRewstT irplieg iy me%rﬁsl)\echawsmf blologlcal
| to

action wﬂél%epér e?nr nl% gg{mg&e%geuxplae?sl cll;f& Eﬁ%g%sg %tl SSl@at

pharmacdlogidsl, gysiN@gica, éffd%@od}ﬂnmubaﬂém&ldns véith BGH andritsAonsequences

anti body, a doni nant nefg
which can be achieved by a variety of diff erent and chemically divergent, compositions.

Exemplary NGF antagonists include, but are not limited to, an anti-NGF antibody, an anti-sense

molecule directed to NGF (including an anti-sense molecule directed to a nucleic acid encoding

22



nmut ati on of a p75 receptor that binds an NG-, an

anti-p75 anti body, and a kinase inhibitor. For purpose
wotooshelopr esent invention, it wll be explicitPgI/Us2005/011786

understood that the term "antagonist” enconpasses al

the previously identified terns, titles, and

NGF), ar{éﬂﬂ?%é}p@@ﬂlole% t(ﬁ féﬂ%ﬁﬂ CﬁﬁfeQ }51 dsfé %&t Aitdlor p75

ogl ca acti |ty
receptor) (invluding amwanti-senabiroldeple direvieditab auelaic a&EbﬁKbdmfg TrlAcad/or

p75), mg@fnggﬂyzﬁgfle@nggoupﬁeaqﬁ &E&grlrlgtg?a t&g ;Jg,l)q @om%’c—negatlve mutation of
a TriA rS4DRA Ak bRl Yo NI 1o 11RA, infRGHRARA, 2R hnAHKAIEEEY, b dominant-

any neani ng degree. I n some enbddi nents, an
negative anttatgpomfstp7caeepptorahat dmidslmodYGF tammhsl-r(%@mbodj' lapd a kinase

teract w NGF, .bi nds to NGE..r ecept.or S
inhibitor HRRDRBRs AR st Tao A0 b SePS B Stnad Bl S term
“antagomdt’ “B%ﬁﬁ)aﬁég L@ 'iheggr@ﬁgﬁaly fRWNAL] R Mees! £fieBh&Ional states and

signaling. Acco in some enbodi ments, an

charactelaﬁrﬁtcag\dnm V iy NGE 1’(sph‘"y@1’ NaiF bjolpgicalragtividy chlmhng@ut ncptrhmlted to

s it T R T BRI e RelaEH i

conseque?lﬁésaﬁ*lﬁé Bioldgical afBityl, B s@bstantillginhilFTdPegiéed, (0f uehtraed in
bi ndi n%’n@eptl de fused to a Fc domain) described in

any meam@gﬁJV@gz@@ pae 2mbodiments an NG arfpgemst (€.8n apeptibody) binds

(physwal‘ri‘;rf1 n?& é’c'w°’ tn %(.?g,sbntlc%n IlqﬁeércF é n_%;gtg} %&104 Qy?ﬁma%&gﬁtgﬁand/or p75

r ecep or O

receptor)aélﬁcﬁ@&@dﬁdes ﬁfﬂéﬂ%al(dl/dmﬁ@&s) o strearh NGKR Se)ceﬂ’@t\/ﬁ@hﬁlﬁigm
receptor signali

.. i nhi bit
Accordngl)g A FoTAR crRRRLIMERSHt %F'& @?ageaxﬁiqgm?%@%@%faw%cts with) NGF.
i somo SAR5REk B0 NIREfGIER TR RncR N, BOAFONGE! 1 some

embodintentt theNEFhnidomsttis aipb;ﬂld‘d@i? aanddfjedhpattide $SLmh aB\IGGF b1nd1ng

peptide fggefqgg g? qus ntg? H@%@%ﬁ?ﬁ%ggih@ %m%?g%of I npegrl emebodlment an
NGF ant?%gﬁ?s‘i“ll\)%@ gntl? @@5{\@5 er Sz% % %Qﬁ?r éﬁézn%\lr%:&her embodiments,

an NGF arrtdgogdst lraducess(lmpms andh’anblackrsr) Kdawnstraanod(ifescaptarsiignaling (e.g.,

inhibitorg HEfese P AT RO e oSk TR R oAl Taagker
embodm{éﬁ%s §ﬂ EI@Pf d&@ggh {sv irtimie (tub&) N‘(ﬁﬂsyﬁh&iéfsﬁtah%P kéléaseSHP:ihother
NT- and/ or BDNF. "I n sone enbodi nents,

embodmmm: tlacrﬁﬂ@@@ntmms‘sls o INGE solegertis dhatiis motanl r&d\ﬂmwoadhesm (e,

s other T8 L ESRRRSGhesif P NGRS TRRERHT e SR i is other than

an anti-NeFIOARHFEA! By othB€enfidimBketha NG @ﬁﬁ%dlﬁsth;ﬂm&* efl a (KA h
as anti body E3 descri bed herelngy n sonme enbodi nents,

immunozdhesinard otherthan en peénN G antihodpo lysons: gakefiment, BedNGF

antagom%ci;r%ds r&(é]g %lﬁg tag ENQ%?E&%%%%%O% Sl]gﬁgﬁ@%&%y H"@re?ég ° Cﬁe%]gtrophms

such as N8, NTTWG, atd16:€BDNFO Uf sorhk ¥@bo@iments)tHMEF antagehisEnhest,
all six CDRs fromE3). In_other enbodi nent s, _t he

associated Atifthacad verse orane IqSRORSG AN etisbembedimentsy the NG mﬁw}nst is an
antl-NGP‘V\%K%Bgg.?ﬁhﬁggcgher'\é%boﬁﬁﬁ%ﬂtgltf%ezérﬁlgN@T*'t Ankl.)ggéfy g%%‘ﬁ{ani%%g (§u@h as

Im st
antibody E3 described herein). In some embodiments, the anti-NGF antibody is antibody E3 (as
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enbodi nents, the anti-NG- anti body conprises the am no
aci d sequence of the heavy chain variable regi on shown
WO pooFabloe7 1 (SEQ I D NO 1) and the am no aci d sPC/Esmes/011786
of the light chain variable region showm in Table 2
(SEQID NG 2). In still other enbodi nents, the
descrlbedaﬂérleﬁll dy, Gtﬁgﬁpéﬂl%%ﬁnﬁntmﬂé gﬁt?fh@{}ﬁfbﬁﬁ {)ﬁgh% 'one l{)‘f‘ pno?é CDR(s)
consStant region t I's 1 mmunol ogi cally I nert
of ant1bodpE§ (swth dsronggevo, thoes fametive, wedh atred empsidsments, atl csecsCDRs from

I - [
E3). Inc@ﬁ%rmﬂ Ia ate Mntl og%/ S end nt e Wgnﬁgtlle%itq? e antibody is a

human mﬁmlg]ﬂéutf ‘ﬁQi grén’%%dy&g&%cg iﬂ%%%ggﬂg@?%adt Irlgr%%ill\lé)tﬂer

embodinfeaiF/ @Qﬁtla\I@H ]antlbmlj'/ compidikesPthe emtinorpod sexpiehamofitbe ileavy chain

variable 98099%@% g%géletlwgfﬁ@)teﬁg @I %Tt ggxﬁég aignﬁi[ %§BWC§tOf the light chain

variable fé {H?lréh%% iATa8R Y (SHEIARD: ﬂoqﬂ stifNa 1R binbbiFm AR tHROMMbody
oul d exhibit any one or nore of the follow ng

compriseg laamabﬁed tetstapsreg(oam) sushrad atconN@m ragign ithe iimmmeHogically inert,

R A N L T

mediateddFRItbGCAY CADOC)! P ethertdibRBRERE, Bé bRt CRNGETs rﬂ&hﬁed as
i ncl udi ng cancer %al n associ ated with bone netasta

described i) Eus} bdrusinoliét9%0a 98208224 it bAratieatipate ,1,)CT/GB99/01441
and/orUf{'I%‘fé Qog)ﬁﬁc&{ﬂ@‘g %ﬁgésqg% di neri zati on and/ or

aut'op tion i ncrease cl earance of NG
(e) inhibit (reduce) NG synthesis, production or
Ant1—NGFehﬁh&Hes [0073] Anti - NG- anti bodi es are known in the
, PCI Publicatio s. WD 01/78698, WD
00721 Giniseme PinbgiBénte glahe TNgRHOn t@zlﬁélg gataggnigheorppries g gnti-NGF

antlbody.geAﬂ-ﬂSe?mI%l/gﬁea Eiag’l sj‘?ﬁf)uﬁl exhlbliiy:i?l 9'6?:130]-90?&1% f@lﬁJmﬁéooo)

13: 559- 56 1993 GenBan
characteritices&i) bimdNo N GEJS]QBmBlbltLRGE ®logical 20 8ity emd/oit doR@RTHeam

pathway RS S8 MBSl SNEREr D LTSRN CPr RSPt o

bone can@&t?gﬁpﬁﬂludﬁr’é caﬁc%@ﬁaMQs%aQ&ﬁ%ﬁﬂ)aon@‘ﬁie&@ta&@n(t@B bRER of B@crease

heavy chali n I g&a constant regi on containing
NGF recdpddn as@watg)m(umcémdlmg] $rkAnggemesdinteyiz833 0B a@mphn@hamlahon) d)

. unber i thr e e .t he w | dt

increase JEAREIR AL Caiisth ERREaRaT SFlisisobrbBaiol 55 osasy,

[0073] th@uhwmlﬁbghies ﬁlfémneuiﬁa@ﬂ@ £0REd, @rgt FEDPaBlicalb NoBEWO
heavy and |ight chain vari abl e regions shown in Tabl es

01/786981%@@1264%BI S1PatertaNas. 8.844.092a%.8 A0 16, predyp.d 3. DY Adqngo et al.,

Hybrzdo&%%%é@?é@%@%ﬁ%ﬁ@?@m%n Nos

U39608, ERYoYEDFTOVE B L(13ER.| D NO 1).
[0074]  In some embodiments, the anti-NGF antibody is a humanized mouse anti-NGF

monoclonal antibody termed antibody "E3" (PCT WO 04/058184), which comprises the human

heavy chain IgG2a constant region containing the followihg mutations: A330P331 to S330S331
(amino acid numbering with reference to the wildtype IgG2a sequence; see Eur. J. Immunol.
(1999) 29:2613-2624); the human light chain kappa constant region; and the heavy and light

chain variable regions shown in Tables 1 and 2.
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Tabl e 2: Light chain variable region [0076]
DI QUTQSPSSLSASVGDRVTI TCRASQSI SNNLNWYQQKPGKAPKLLI YYTSR
WO-HBSVRBRFSGSGSGTDFTFTI SSLQPEDI ATYYCQQEHTLPY T RBCQXBAUK10ES /611786
RT (SEQ ID NG 2). [0077] The follow ng pol ynucl eoti des
encodi ng the heavy chain variable region or the |ight
] j ' on were deposited at the ATCC on
Table 1: %ﬂg{,fa %”%ﬁ%&gﬁ’ 0078] Vector Eb.911.3Eis a
[0075] PQVQLQBSGHGIEVERSBILALTCAY SGRMIGIRAINWIRQPEEHeGLEWIGIIWG

DR S el i S LB oSl sty
WGQGTLWV@é?gg\@deg .fjable 2 and vector Db.91 1.3Eis a

pol'ynu encodi ng the heavy chain variable
region shown in Table 1. These pol ynucl eoti des al so
Table 2: &iglndbaioonssldategiomai ns. [ 0079] There are at |east two

00761 o goSBssER ST LR AL SR i )RR RE AT Tt s

F?'R-FSWPBFTPTIS@L ER Y Y COOEWTOY TRGQGTRLERRT (SE
FHSGV 5th ed., 1991, NatiQ%naI I nstitutes of Healqt (SEQ

ID NO: 2Bet hesda MD)); and (2) an approach based on

0077 SRS BEIR S s S DR PR SRUTRA S ic
chain varﬁible( efRAwele dbfdsaed aftheAT(RT 3n FahlaBA8)2003As used
herein, a CDR may refer to CDRs defined by either

aooroach or by a conbination of both approaches

Materi 080] In another enbodi ment | ,4-pe @J&ési&% ant m%{fDeposﬁ
Vestor FRITL3 HEDAY A %A-@?““’iffi o ﬁ?‘.%x?im
Vector Bhipus? k1 3B l] } it chain V resient 1PAA-A89 0f DR |y S, 2003
Vector Wl91 VAR hi n| BhbeayichhingY t he |ZHA-48IR(s) may @@um&at’-oo-”
Chot hi a, or|mgoanbi nati on of |Kabat and Chot hj a. [ 0081]
The anti bodi es useful in the present invention can

[0078] ENEQRRIFTSI NI nudlRblidadiceding B 1yt @hdth variable region shown
: anti bodi es,” anti body fragments (e, g., Fab, Fab

in Table Lz,(wmo)r Eb.rev.91 F3E iga polynu mtrﬂszren@ocaﬁg fhsdigbb ehaipvagiablg yegion

o sBS 99 FLOERN BARRIARAL BOELER Bl

region sh%Wn' iR aeylenQTHed polphitidasTtidieslalan thdoddicesstaraddmaing. ot her
nodi fied configuration of the i rmuno I obgél n nol e%ubasedon

[0079] t HEhereanpt 169@§waﬁe®ﬁtqus%fprrdé@6§mllﬂg ap APRIRRC
cross-speg*eggn u%go d&agr%'b Htg,lhté/ AU L] G B 4E0 afwo%zhpgy MhhRWgical

NG "acl d sequence vdriants
Interest, €31 eDOUYHS Nadionhl Castihtensf HeatthdBeihestladviD) ) edd €3.anBhproach based

on ryslpuigoie RGBSR o 8 S

=
e N

refer to GIRNE4fined by pithétweysoack di by edompinatien Mpoth |agpraa¢h¢g
[0080] f ngCatnl) gf Cnlfl{)]OdQ ngntet eoa%%l'ﬁﬂﬁ ’an%igoedy comprises one or more CDR(s) of

antibody E3 (such as one, two, three, four, five, or, in some embodiments, all six CDRs from
E3). Determination of CDR regions is well within the skill of the art. CDR(s) may be Kabat,
Chothia, or a combination of Kabat and Chothia.
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anti body is a human anti body which recogni zes one or
nore epitopes on human NGF. | n anot her enbodi nent, the
Wanishody? i s a nouse or rat anti body which recRgnUEmes/011786
one or nore epitopes on human NGF. | n anot her
enbodi nent, the anti body recogni zes one or nore
[0081] epfﬁeoﬂl?i%o cs a&fﬁf%t eér@ ethvbhRin 5a!ﬁeen95xgﬂgss%Wc%h%ﬁbodies,
of 77 prima cani ne, I'ne, equl ne, ovi ne n
polyclonait dngibodisd thlh@i’yt feagnhidings @, Hadeab:’ pFfabi)2eBv,Fcyretdi)f ¢chimheric
such as a constant regiaon,t

antlbodlqsnﬁ;]ééﬁagpt r e%pflys,, Mgg?conglgéte gdies, sin q?%@ E:VB mutants
thereof; ﬁgi'gﬁl ’% c ﬁg 0 é%( oﬁig &)%[’tl(glo ﬁﬁmQﬁEec?&ﬂt{Béhﬁ!s eand a)ny other

anti depe ated cytotoxicity (
mod1ﬁed/kiaﬁﬁganatmrw of ghe ammdne gl@bsleas setbcuk thzg qtratphrsdsamaml:gbm s@dgnition
‘in U S, Pat % r ﬁn‘aodlmants
site of the gequirgd §P"§ m}ye@chﬁhr}gsg my f1gpy vgré qn[t Qfes, AgEnp acid

9 I 5 NQ
xS B 35 09 T

murine, 188 (lhaﬁﬁm & anfy QB8 prighve(idlwting hindefic o hymemz%almhodxesk;f or

AT e .
downstre@mlﬁatﬁ&a BRsHiatld By tHNIGEFRigARN 268 '\%ﬂﬁl@ﬂbﬂfeﬂionetdhﬂaddhﬁ@ﬂtnlﬁe

|n|ty i s between about and 22 pM In sone
antlbodyemlmmm antibadyevii¢ntticagnizgsfangior yore epitapgs on bupwrp NGF. In

another egbboogl%mei t dlan ntd§/t1ﬁ emoug% xdra@ St fo%&%}{lé‘lbfeﬁo rﬁ?ess otng%p more

PR 8N

epitopes 8h hufah WG Blidthed ethbodint Mlb@dﬁ?ecﬁg:ﬂuzﬁbm&@more epitopes
enbodi nents, the binding affi nity is . less.than about
on an NGt selentgd Fpm|the groun sAnsigBgoty Pomaaveanipe, Seling, equine, and bovine.

In other e%ﬁ%%%ﬂ%%ﬁ? tt]éeoanttl;gfd}p% %rﬁ%%k}?ﬁ%%%g{s&&%ﬁoﬂf Qyéﬁ%lg&nt region

that is impMnolapically e, ¢\ does nathdgger Sémplvintxt masljated lyalb,(mtdo% istimulate

antibody Seistptent cE e dr oo S QDR ADQneetBiR GG bk e

methods Hﬁcl@i&ﬁ n@U apateht 1903, B4, 38D01H ot efibdiafeatst thd QorbMnt region is
about 1 nM about 500 (p%)about 100 I\/% or about 50

modified gp/fessribadein Eug. Hakmawnlt(1339) gRa261 2 ARPHEHORNO. t he

about 100 nl\/l
PCT/GB@/@ME‘%&NO%AUI%P&&I{QXCSJP%?A&IO%%?@Pﬁﬁfgabout 500 pM

[0082] abFhetbiddife ahitpof it NGD apmhody o NGFI (bucbtah BNGF) can be about 0.10

to about @E@Wf gntgo%ﬁli%ph%\‘)?{ ‘22 ﬁ]tgl aff% 8‘%86‘7 nl\gg%’ %Q'ZSt

embod1mEM thebir@iredfBhity I8 dBtwabe btoud O pNMnd[ZQQﬁ@] I@@cﬁnwbcﬁﬁmen‘c, the

etermnln bi ndi ng af fj bodj es t [
i SR o oot e L o o 10
In other efrﬂlﬁgfﬁ?éﬁﬁzss tHefbiddi ANhiPRAYout DO MNILRABLURD 'Oc?“nM" Cl‘h'o@[b@lambodlments

fragnents, an antibody (for exarrple g‘G) can

the binding iviecialg Hepapat. meemﬁps@gw UMM pyer empediments,th
binding a@fflmjcygg b gabglgt I%Qtn% o ut Tsace ?&Iﬁ@%ﬁ@fab&ﬁ 1% | B8E500 pM,

erm ne asnon resonan

about 100 PVIAGIbe BOEIONI 1 argmffaamﬁ 2ng,sabout 5 pMml:a)nt:H) mMP&b)out 15 pM, about

2000, oF RS o8] B o N SRy S B s

50 nM, about 10 nM, about 1 nM, about 500 pM, about 100 pM, or about 50 pM, or less than about
50 pM. In some embodiments, the binding affinity is less than any of about 100 nM, about 50 nM,
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car bodi i ni de hydrochl oride (EDC) and
N- hydr oxysucci ni m de (NHS) according to the supplier's
w0 p@snuori ons. Human NGF (or any ot her NGF) caPChEsS2005/011786
diluted into 10 nM sodi um acetate pH 4.0 and i nj ected
over the activated chip at a concentration of 0.005
about 10 nigl, adout UaM) gbata s0@pMe abduo i pMBOIaarbbmSﬁ) fMeln stilf othatual

emtotin R BRRNE o S G0, A PO LB SR s, o2

M, abouk BOBHA 6r Gt i @agh EOMO00 RU for screening assays.
chi p can be bl ocked w th ethanol am ne.

[0083] Ré@}@qq‘@amf dntergriviae binding alisip ahantihedies teNGHisdygneasuring
0 P
binding ag 161% rﬁgliij t;ancrhoagl l% flg%nlrle%?éj ogtntgﬂl:\gntk@% %‘Fé)blﬁ% ffonofunctional

Fab fragédts (‘ahlaﬂﬁb(ydyf %(ﬁ(g?k@ﬁlpldq BxGpsandbefoidavedinith gepsiniongxprbsed
activity of on th chlg for over 200 i njections.

recombinapiy. EPhaffinity of an entiANGEDESD fpgment of gn antitesyican dgetermined by
surface p.:clgr-rrrxAP rr}%so@%%é é§%éo§%(ﬁ‘)@h4 éﬁ@ce Ip?agﬂﬁﬁqeé%‘ﬁaﬁ%ggyg? éisVJrB,%IAcore,

re assays eril a ut1 ons

INC, P1s@s\talyn®l) e MDY hips cepwd afctlemtecﬂ:abth%&ﬂiyé—N B dimethelatrdsbpkapyl)-
at 100 nl/m i ssoci.ati onﬁ&hngs of ,.u

to 2h .
carbodunadeehyalmm&le @P&)@aﬁ S%EY‘%BWS&H@“’@P de BCCQF‘BPg iﬂh@e supplier's
1nstruct10"ﬁF gk 'N'@}thg' aﬁ’% ofttel RS b %F: dg{r%c?\(/ivrﬁ tﬁ% r(])CnéIFI/It sodium acezate pH 4.0

‘ectrophoresi si ng ration
and injecttdtorenihnadtivatedcliip et aacnmtelztmﬁoylsuf @)OOésmg/nﬂI ddsiag dariable flow

e e R B B b P A0S oo o
response qﬁﬁ@(ﬁ Rr dethildPrigsnd §tu&lb§‘ﬂid‘ﬂ)03m)9RU(fgia§dr§e°n as&ys The chip

Roos, Fagerstam L. Petersson, B. (1994). t hod
can be blewked rmtlmjhar&lm@@e 1nge)nem§nongmdm levashamithet omixture of Pierce

ctoion GRS RS RS SRR SN kPP

effectively@Embo& th&beglderap mlmc&pﬁglm@a@fvﬁty RIFWNGH ordthe@Rip BPSVer 200
o any NG~ includin unan NGF, NGF of anot her

injectionsy eHBgtﬁPablefff(rl(ﬁ OéMﬁEgEﬁddﬂ fednfd5 Wn%mMaEPT(As QAR5 HsSurfactant
P20) is u§M taﬁ r%rpglgg bllif?er Ac&%ta sa %"F)Sena?%hlﬁﬁ&{; @Sl (S{ esiitated Kp) of

neu |ns

purified F®Uaspleaphd iﬂ‘fec‘cﬂ'ﬂefor NiEﬂﬁ & lm/ﬁﬁn Bﬁll\lﬁls[;&(iﬁéh tirﬂibs&ﬁ Ii!ip to 2h are
enbodi nents, the antibody binds human

allowed. e conepmitrtions tbe Batherotsinsver: detepningh by WS‘%@n@/@b SRSPAGE

electrop hé%odl ?ﬁlg%%b The Anti g&gﬁ% @%E%P‘Jﬂ % a%@nc\?‘l\gﬁ analySIS) asa

standard. OKiihe@it aspociatidiiFatdsr (&) amtbdﬁszrclatlentrabx &, spebtamed (sirmlltaneously
. SO enbodi nent s, n sti ot he
by fittingdhbdeln Hemid, Cangaiuip hinds 519103%@ gn QSod. Fagierstam, L.

e R S o T T

EquilibriBbNissocibtiorsamstaatntia ivalkees sie cttlmala{mi astki,,biThissprdeeolas sultable

for use mﬁfp&@ﬁ]l - gld?qagts;atgﬁgl?f P ! he r Ot 4 Qfgahamﬁ]:ga}ngﬂmgﬁggﬂ%g NGF
of anotheP¥e & ate glﬂcstﬂnﬁ% Aitfrerd alli)iﬁz sﬁagﬁ 8s Hl%hse NGF rat NGF,

sig ntly bind to NG from a r manmmal | a
primate NEpIEG asewell as for use with other neurotrophins, such as the related neurotrophms

NT3, NT4/5, and/or BDNF.
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[ 0085] The epitope(s) can be continuous or
di sconti nuous. I n one enbodi nent, the antibody binds
wez®entioat |y the sane hNGF epitopes as an antipoOysS2005/011786
sel ected fromthe group consisting of MAb 9 11, NAD
912, and MAb 938 as described in Hongo et a
Hy r
0084] YR HRT EENE R2 Dol 20 Bl I N OE IR Rl canty
bind an N@Fl\ﬂkhn Qndt]her Vemtebiatd dpeeinof{ihsome Hbﬂ)ddlmmmlts, nmanemalietn) bioyome

bi d J h MAb
embodiggtn fhe g bIngY RUBgA S THLEEHIe S JUOHA R Bt Heder
Vertebrat\?gﬁl a% 6@§&n9£mb5cﬁ?ieﬂféeﬁmlﬁ§?ahaxl§)3‘1{1%ﬂﬂ of? eil’{\flg:)airﬁbnts, the antibody

l'e region am ho aci ds
binds NG sididess ne? SigaifataiiBilcrosstieact withr othtd Imurfﬁg)pdn[nsé(s@drasnbe related

neurotzofi§ht 355 N Lo g R0k T SRS 6500 L (e thgy B binds NGF as

well as af I%gét%e DR FLBtBFhifS I@gongesém%dlﬂl'é@: ﬂi@ Andib&ly binds tgla L

termnus (amno acids 111- hNGF; "resi du
mammalwmdpﬁmesp@@l Gy surblae howsgiondogt b@amqs@oaaguﬁcammpdm NGF from
h Y52 betvveen vari abl-e region 2 (am no acids
an ern@%m%@f“ NGF and variable region 3 (anino acids
[0085] 59Tl€€5&p1@§3e(@)\€ﬁ} bd @ntiduAS dedistentai@us! InlcheWnitidinédiethe antibody
C-term nus of hNGF, residues R59 and R69 within
binds essgatiallibthe sarag bW Fepitopenasrn agkibedssielistad fypm ghe grpup cemsdisting of
MAb 91 EMAY 1D I PRI Rodefbd AP o Nyl iBo g A d 37
epi'tope can conpri se one” or e variab

(2000). I‘Mioﬂ{br Embudinieal|te 4@body bihds ¢ssehiddllyethe eghe hNGF epltope as MAb
ariable region 5  the N-tern nus refgl on, and /

911. In @J]t aofher gabgdimauiithe piibedy pindg seseniéal ethﬁé%ﬂl‘?réﬁfopetaﬁ MAb 909.
Hongo e?zgg 'e{;@]g% IF ?# {Q)y%ﬁ&#l& ?fgé Ié%to@@ %ﬁ?%@n&p&@g E%:&e[ﬂgre of: residues K32, K34

and E35 wittiér edriabtt fepiah la(lamhnml@h\dstﬁé Dpif hdds cerloes BEambib8lewithin
relate tq humgn n f in ski can ali .

variable feggonsd (ampipe, ag@ 8?‘%&%@#? (F!%F Cgﬁs ﬁf% aﬂéﬁ% 1A aﬁrlque region4; .

“residue I@I@g cHe?v?eeﬁ rlhgl@?éélf)ﬁ/ 5lAdtgb Y9 @ﬂt%? Bgﬁlgé}ﬁe&zittﬂ@@ecermmus o

t opes. e aspect, an i es
(amino ahldmihl 1h8)nefitilNGh; residus B] 1 withivgpre opritlatregiam! i(arhinbiatids 10-23)

b sing_ . nmuno t . rress ful
Of INGE} Gig PR A s ol Ge” 6 ORGE10) RERSPRERd Sagu reeion
(amino a8ids '5916'651 BFENGEOFR{dued DO Pareied 111 3tvAgin MeEr QAR RSSTINGF: residues
be Used. Another exanple of an i munogen that can

may
R59 and 69 weithin ivgrlah@;rqgmm %oﬁhN GEyt orgesidudsnsl & vM20, m@@%wm pre-
Q87]. The anti

varizble zich PO NOR, 38 addonsah sBi o comBH s o dheyapiable

region 1, Maglable¥éSo@BvaabRAYEEN af vAriBlYeZidhisO the]-tdri8mixasgion, and /or
‘ani mal_are generally in keeping with established and

the C-terﬁwaf&xMﬁl Iny %lélrﬁiﬂpél@éémb@ilm&m itlmﬁ@ylb@dy significaly tedapes the
solvent 2| 5e§% @I‘e]SI%SC %ﬂg ?{JN g%ﬁsg 1s Eﬁge gﬁ él{]a%lg@g‘eu%h%e epitopes

descrlbecﬁéﬁdve @éiht%&o Atmiall NGV 0nB of bRlimi{ slaldanbRgries eiru&ietts of human
herein. [0088] It is _contenplated that any mammal i an

NGF with ths) MEF of ethen apesipsthudideatibr lilsaly poysdgrparts to'these epitopes.

[0086]  In one aspect, antibodies (e.g., human, humanized, mouse, chimeric) that can inhibit

NGF may be made by using immunogens that express full length or partial sequence of NGF. In
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producing cells therefromcan be mani pul ated to serve

as the basis for production of mammal i an, i ncl uding
whewvaniiomybri doma cell |ines. Typically, the hpSI/US2005/011786

animal is inoculated intraperitoneally,

intranuscularly, orally, subcutaneously, intraplantar,

another a@%@{ Qh ilAluhaster (Rl rﬁélﬂg dc!éllaeﬂat?:W@tBSt re@ieslNﬂﬂﬂmﬂﬁe used. Another
i'ncl udi ng as descri bed herein. ag bri domas can
G

example dfanpmepanogen fhabearn beeused mﬂi@&m@@@h ing fllrlgegth NGF or a

|.ls using the general somatic cel
portlonoﬂ%lsb\w?ﬁ ¥Bn techni que of Kohler, B. and MIstein, C
[0087] ( :11913 Sahtliﬁa@p B BodRss42D Kdhady byaalymdﬂhbd &eowy iBthekurt. The route

al., In Vitro, 18:377-381 (1982). Available .
and Sched%tbﬁn‘amllmwé@n of #theel hest similiare ggrerpilyrn ksgping with established and

conventloaag‘&e?l%ﬁ% 6355§0r %ug (2}? §t?rgglﬁﬁ@ é%lf)pr%%g(ﬁlo#mn §§ ﬁgﬁgledes%éd herein.
General tétg@etues fdr?ﬂodiﬂ:ﬂbh of maharoimd Generantibydies hre khewhrin dieeart and are
u

i nvol ves sing nmyeloma cells and | ynphoid cells using
describeddief@iBogen such as poI yet hyl ene glycol, or by

o) SHESSG A RS D, L OSRl hetehi

producing bdlsfthaefomroad be maaqﬁlzgecbwrsem 5] tbfebzesmt fow proglucimmof mammalian,

nmedi u such as ypox nthl am no ter n-th dj
mcludmg(fvma}ln@a}%ma %l voigalls H’Frmﬁ’.s ﬂ:%‘i%m‘ dells,
mtrapent@?é\é \N?’I i {rgﬁuﬁ%ﬁl %ﬁ?réuggﬁaf%ﬂ‘ynmt Pﬂﬁ{a? 'B%Hlo@%ﬁ‘ﬂd%ﬂnally with

out seru cah be used for culturing hybridomas
an amouttt bfimsesogeneingmding asnigbcrdmd ihbmm es. As anot her

TR T N A ——
using the %Qﬁéral'\l@?naﬁ@ e hgﬁl‘?dma‘%ﬁh'tm e of Koﬂb@ 18 Udhidedilstein, C. (1975)

i'nventi on. bri domas are expanded and subcl oned,
Nature 256:4%5e49F exths mcﬁﬁsdjbjeBndt,aD\tW gt &l dis Fayed S 3517-381 (1982).

Avallableprpg%lglalanﬁu ?Iécrilé(ﬁng ﬁt:]r%og Hﬁ{?ﬁg%ggﬂgoée‘ﬁ%y%%&’eaé&ﬂhe Salk

Institute, C@H‘Dl@tﬁ%ﬁﬁ’dh Cétiter, SHRDRSOETEERS.,| SN 0ap bayded A @RORybridization.
Hybri domas that may be used as source of antibodies

Generallye ﬂwm@eanvoluw fusiagimpelompedigand huaphaid eells uringnfispgen such

e e RS 5y OOR Rl 0L 05

fusion, the celtlk&e sépa@itecaﬁbmhhél fiesonTaydibe @d@ewn in ¥ bdeaivergrowth medium,
Vi vo using known procedures. The nonocl onal 39L|bo |es

such as hypgrapinesgnisopigrinrteymide EN DupedinpeioLIEpns 17¢d parent
cells. Angbf HUMERR 1003hed HLRA ?lé)‘fﬁ’éfﬁén@ecf)%ﬁh bl %hb&%eﬁﬁ& GEAHYE BSed for
- anmoni um sul fa precipitation,

culturing Qbfbﬁdd’rﬂid‘thﬁmmste domcmabantrbbdmﬂaﬂs gnatbhtyalteamﬂlve to the cell

[trafiltrat d, U tivit
fusion tec%paéé" Vo aitinehe pels e i BRI e AR G pgnoclonal

antibodiel 5?@1@ Qtrln{?éﬁ?i'bfm g‘ﬁ@ e an@l&ieaddwagﬂﬁf‘ if desired, and
attache [ ase an

, d to & so el uting or releasing the
supernatafisire eskagatt fob amil-ﬁﬁnmﬁcﬁgmlaetwmmhm ocgsmntnbnmhunmaoasmy bcedures
a. host animal with a hunman Nﬁ} or a f.ragnent
(e-8-, radioBHHPOASHY B TEAYBNOZNAH Tt OB S e 85fgat ed

to a protein that is inmunogenic
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in the species to be i munized, e.g., keyhole |inpet

henocyani n, serum al bum n, bovi ne thyroglobulin, or
w@eybaa7t rypsi n i nhi bitor using a bifuncti onaPCDUS2005/011786

derivati zi ng agent, for exanple nmal ei m dobenzoyl

sul fosucci ni m de ester (conjugation through cysteine

[0090] ' SEYHRSas A Yy BeNBHE 64 SHudedsT dntiboAedéhch |a§}>6all deilzvatlves

resi dues), glytaradehyde, succinic anhydri oC.
progeny @aﬂsmflﬂm@t hyhgdem® aioprmlucarreormchhé}@mbOélekypemﬁc for NGF, or
" @f can yield a popul ation of antibodies (e.qg.,
a portion onal antibodies). [0092] If desired, the

[0091] arHybrMaﬁla@mﬁdt ?%&ﬁcé SIRCELBAdEESs Sy PO gmnzalzbro Of in vivo using
interest may be sequenced and the pol ynucl eoti de

known p@é@fh@ﬁt elheaponardonabentdiodics maymeascdat@é&om thespilture media or body
fluids, by (‘h rvglgt&n%{] 2 H‘? é‘f&u?l%ﬁpgm?%at}—%gﬁ)r%? dures § c}?:gscé) i ggluﬁrt] s?u&fate

'n~vector
premp1ta‘h§ﬁ5 tgeb@lbdtrophdrekiRedingsis, &Ebﬂnat@@faphiﬂ emmd X panste df cwéﬁ‘ed
frozen for future use. In an alternative, the
Undesireg gpijiticH eesrifecancipremescdnigr wrample @Y rerning themreparation over
adsorben 5 a?r#fﬁ#l: ?‘Hr’ln{ng?gegté igcgﬁeé E% ?tggﬁde ?litfgss% bod Xluﬁﬁ% hf)re'lé{@fn%\fﬁe desired
antibodiea pff the thimuhogene Xampinézativh ef & hosttadirhal rvag1 ®humay NGF, or a

engi ne d to nore resenbl e hunan copst ant ons to
fragmentmﬁael%%sﬁ@gﬁe@%ﬂ Seidispayange SPRIVERSRH ) %pragegugwahls immunogenic
mﬁﬁlh t
in the sp égeég :ur) g }l et o&gg %81% lmallﬂ %Sf“g‘t’%ﬂﬁ gé%nr# %IB%E? ¥, BSvine
thyroglo‘tsmquelrmbean toyytsi mhgl;)lteauseng abﬁhmtto;aaltm deiiFatiaio @eaaatfenr
l,ca ItLn arent, to

example fplcpifabeith] kol iidE Gies o gstion TuPRan b ikind Gefdies, N-
hydroxyshE@RBSEe GRfbuRR lf@&ereh@uésF' ?tﬁfa‘del@ ﬁﬁﬁinﬁoﬁﬁlyéﬂge godib, or

rmlntalnlts bi ndi ng abi @5
RIN=C=NHy rveherezBand Mtar@dxﬁfee@t gﬁqybgmupy caef/istd 2 pomﬂmﬂneqfwmabodles

havyi n ntigen binding site that is substantially
(e.g., moﬁ%c:{%?ganatf%glf‘ﬁ iln I mmunogl obul in from a non- human
[0092] SHEGéRSdANE ahtL NI RIIHOAY (InBHMSEH] 8PPbIyElofAly BEMrEst @fay be
t he nol ecul e based upon the structure_ and/or sequence

sequenceg ping thﬂpﬁémucmwd@gqq@bmneu may thee bg ﬁhng@ it B Heetayfos exeression or
propagatig)ﬁ%/ g%g 8 n%ute eten Bdl%r tﬁ:eoeﬂ}elbgﬁf of ?xhérgsp. dn%']ﬁél[}tscuﬂcekﬁg gector ina

ns or on Iene

host cell &t e libsti el che ﬂ‘leﬁfb‘é ekfdidsd afd abkadfoe RitereaRpr DPdr @tegnative, the
framework regions in the variabl e domains

polynuclegtidgiseyiesrs way haysadonesngtie praiplationdp h@aalsye”dg@ agfibody or to
improve ﬁIB affi r@fyé Bﬁ ofht &af’éé?e?fsh{:éj%f tﬁ@ antiffod g Flog%%}r@lg ghé gonfs%ap%egion

uman 1 mmunog I'n nor
may be eﬁ)gmdsm%’m mert rasenitiobhiasn porsat wgidilsto SRR famueas es3ponse if the

aml e, .a hupani zed noyuse ant i bod
antibody @dﬁ@éprh%@?ql trdgls aergatmentsin Ramags, é&ma}%ﬁ Eh agke)to genetically
manipula 951&1)%%{:%%@%’ ol éﬁﬁ 1Ay d ??@WSI x%i %nvﬁ Elee efia€y in

our, are

inhibitin@N G@r dowill behappasqnem oftemftskid] iarthgan&lat et ortracke. polymusientde
t ances, fra re on (F resi dues
changes GBbr dTALS thfhe 70 ‘%Jr}iﬂ%’@éﬁlﬁ) FPRIT iR aafag}lty to NGF.

[0093] © @Hﬁlﬁrcafﬂ g 5.‘1&1%9%52 ))7 £34:4Y GSnolbdiid gﬁ@g@él’?anngen binding site

humani z ant1 bo conprise resi
that is substantially derived from an immunoglobulin from a non-human species and the
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whi ch are not found in the recipient antibody or in
t he donor anti body. [0094] There are four general
WG@Ee@pa11007 humani ze a nonocl onal anti body. ThesRCHDS£2005/011786
(1) determ ning the nucl eotide and predicted am no
aci d sequence of the starting antibody |ight and heavy
remaininf SbARGECBERRUR et SR80 A8 WBUTRR, 0RO PO quence
of a humen mumgnd)gieblklmrﬁff‘hezanngerpbmdmgﬂté Baytdompaise adher complete variable

BT e e -
grafted 0%&_}3?(3&1@8@5%&2@&%@%%tﬁ@Vaﬁ‘!@ﬁe ddmBAS. ﬁﬁﬁ%enééigdi%% fi_tes'may

15; 5 6927 6, 331, 415; 5, 530, 101;
be wild tgpH@3nIdified by 585 pf)ﬂl@re #Bnibs @p@?sﬁlbs’t&mlior&, 648 nﬁﬁ@ﬁeq 1@0%}111)16

. A numpe f "h tib l.
b AR P o SRS PR S bR T8 85 com
sequencésr(}mrésa&hﬁl*a U hiinRBY&1 B8R MEB6dY WREGh coRGiHddiingx CHRIEFINE the
anti bodi es” having rodent or nodified rodent V regl ons

mouse argihodienki @thas o af bomawingsl anibadigs haye ewtamaraiGIYRs (one, two,

three, foqro I\f%%%%%v%ﬁ Q ézsflﬁgirégpr[c%g of} ngég@%%%%aggs{ﬁégﬁ 1’nstances,
framewo%—l@ Wl (Q‘Rgfresﬂiues BF @tqher NaiduesAsralle hBahn dSAUSE:1dRARBrégldded by

aw et al. | mmunol . 138: 4534- 4538 (1987),
cotrespopgiag B@@*hﬂm@tl r@pdue@aﬁg@hem;@ge, hymanizedasied 1e§ II%’?C)OTHPTISC residues

which ar%gteirouﬁo? eﬁa@?&cﬁ% %%ﬁgééﬁ%J 18@1%1&0&}?%&@?]: ted into a

nen s lor to fusion
[0094] VVITﬁbr?ﬁlre&bmrgmlétaabtepmhﬂmmaamlahﬁlﬁk)boﬁmnishrmﬁodszloffhesa: are: (1)
or. exanple, Riechmann ef a e 332:323-32
detemnzngeﬁbspuc ertidecey dredigte ﬁrm@c%@%?au% of s starins tl@é‘@ilght and

heavy vaﬁggle‘h‘aﬂl%ﬁlsgg)sgés%gg?? ! oglgﬁlt%&%%g&s 2 ,Olg%,g%@%l;nwﬁfcﬁ @htibody

erence
framewotlergidni toané Hyringethe dumdnizogemocess eehwadtual bgmeniingSee,

or | e, [ eanPa ent Publicatjon ., 0519596. .
methodolagies oM FELU CHFUBTBEn BHECUBSP QY S AR Autibodsy.
' See, for %ﬂ@%?ﬂs'#ﬁ@dﬂﬂb@g'@a%é? SSRANAS.: § SNRS. 6@@?@15 5,530,101;

uman anti bo mol ecul e which Iimts
5,693,76 4568 768; B, Q8I9f,é,d8(i) YHhesd6,648,64Hkr apeuti c appl i cations

of , t ho heties ihn Ient X S
o0os1 2L B GG R0l R R g AL B i
derived ftdiat noh-Husnahn THIRbObLER hive Beeh Hedcibed,, 1n@1@(ﬁﬁ% BBimeric antibodies
| ement lysis). See, e.g i cation

tr I ger co .
having rqdgnt @@rm@gg r@leniy regmmxdeth@lr Nsema@dtcmﬁlwntamy determining

regions (8‘%9%2?&36(% E)O %’FS{ ?dzhg{(?ﬂar e | % c oS eg%%é}g%g F}I@r&?éteaztﬁg}aﬁ}

349; 293@!99(1994\);&@%11@@@& Al P74 TNar. A4 Seﬂm)séamomzw ($89), Shaw et
377; 6,054,297, 5, 997,
al. Jlmwne%é3%é§34 65328169877)1 ki Bipven 4. Gewer Rt A ASBERSE3 (1987)

Other reigf’épllzé nt\&lgslé&ﬁg@ tho H{{B% §lgp§ﬂ ﬁ%xg%[@ﬂg@\!v&ﬁ reglon (FR)

I on.

prior to fh§lor %ﬁippﬂipdia@ﬂiﬁ&ﬂdﬁ%ﬁ’éd@&n&@ﬂ&ﬁimdm yed, f(araxmlnplre

| t ti ti bodi b
Riechmagg ieg%l.n ]?faz!u\rlee 332 323 ¥27 ?1@%@) %’rzerllloe(})ferll ¢t al Sience 2?8 %4{] ?935) 8/1988)
and Jones et al. Nature 321:522-525 (1986). Another reference describes rodent CDRs

supported by recombinantly veneered rodent framework regions. See, for example, European
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commercially available mce that have been engi neered
to express specific human i mmunogl obul i n proteins.
wae@ssgeni ¢ ani mal s that are designed to produP€I/ESIV0%/€11786
desirable (e.g., fully human anti bodi es) or nore
robust i mune response may al so be used for generation
. |z h
Patent PO 0519800 0 B B bR Dol BB siBheEfinimice

unwanted mhen@ologicePespiide thdddd rddeus a(tf-hluramdaﬁlfibow mseédutds Whichrlimits
Medarex, Inc. (Princeton, gé. n an ..
the duratign andrpffectigencasef tbgép@glcr?ﬁ?h??é‘oﬁﬁa PYCHRISHRR Y hymaggcipients.

For exangﬁi Eer It oldz | DSkt AR Y e AEA Qﬁﬂb Meebdd sﬁbl‘? ﬂﬁ'f ftis {fmunologically

rnative,- ant smay be nade
inert (e. gr aﬂﬁﬂhbﬂﬁ@gér}mmpkphagéysjh)s ﬁb@)e g BCﬂ‘nmj)pig;atloISbb for

PCT/GBQ9/§)§§41;;4§( Pg’ﬁ:at é%@gg@tlgggl 3%69693}%3 é}th%rt megh o s o fymanizing
antlbodugﬁtgaéte&%g?{)e ut}l?zeh no? glgéoée%ﬁ@? ueAbi e, 'Nﬂ%k Mczﬁsj%’es 19:2471-

play tec erty et ah, Nature
2476 (1994 Barbid- [553Pa(te’hﬁ%)s)6 33 7e6,08620%; 6 99?,6%6@866&9@% 210,671; and

o350 BRSNS ATE R i 2 S s

maturan&{ %b Ung NIz e qLIcf’QOPMS 775CERMEE TIYS09/41 b5 t echni que,
ant | body’ V domai n genes are cloned in-frame into

[0096] ei Inhwet amotherjabternativerifuldy human apgihodiss maydreeotbgined by using
b h f
commergip a3 GERFEMREA Snekies Biodme e i e

1mmuno§1%ﬁlﬁi3?rofﬁinst e gie apahdls tHabare @@ﬁghléiﬁtotﬂi@dﬁddaaﬁ@f@td@siﬁable
e contains a single-stranded DNA copy of the

artic
(CX- fulgﬂag@rg@ﬁbﬁ@w)@ IneQTe FHISt I ERe T§FPonRR IR 3ks0; b§rikged for generation
of hum 1ﬁ% %relhugr?z a%t })5’ &s. ?ﬁ)&&l@a@?y %ﬂéﬁﬁ telc (Jiébé%/ %1]1% )?%oﬁfotu'sé)m ﬁf)m

nco Ing ose

AbgemeIrfép@Trém@ﬁ, CAhusd HﬁJ.MA@ﬂ\/&gee@lamidiﬂ M@KIB@TMffrdrh] ®/ledarex, Inc.
gfertles of the B cell. Phage display can be
(Pﬂmfuﬁe dbrmed in a variety of formats; forreview see,

[0097] aﬂl an e{lt%% 90 anﬁﬁé{dlgi ay BE ﬂlal(&QE \gﬁbhnan??\égg ﬁyg%ressed using any

nr'on In Leur
" method Knb98:3ih théSarv eTrpdnogeu ahaaamxfe Ma@mﬂmssmyrmmadmnommnanﬁbdby

phage difuilephsaeithr . Hr SXUFISCU S PAGRONODA oG gL T, 3.733,743;
and 6,262?50%1‘&' Wﬁt%fee?% gfg%;mbelev @M&m qoMBENRE QY g, wlteﬁ@wely, the

V genes romthe spleens of inmmunized
phage dlsplaﬁtﬂaehltcﬂa)g}e(l\MCMfegb'rw gl. ;‘Nmm’ﬁﬂ&ﬁﬁﬂaﬁ Fed 98nman b@nmdsto

an be c¢o stru anti Odl es t.o a. di versg
produce Bfing pyt R E5 e EX CRACH A CaP T e FOP USRI Ratable (V)
domain &he %Heh'@lrleé/frf)ﬁldnﬂﬁiﬂﬁdeﬂ' Qo8 NRCEHIEMUS BES tRBEIqhY, ahlﬁ%dﬁy \Y
et al, J. Ml. Biol. 222:581-597 (1991), or Giffit

domain genesbre clivieOigHfratg: 117@531th®'4a 12199 Qy minay caatrmot@rragenuemﬁa rfiéamentous

o SEE R b L o 5 A AU 00
of the ph'a@é f)zﬁﬁb'l"ée @e%dsb t&oﬁlﬁﬁknﬁhgﬁﬁﬁc@fcﬁhﬁiﬂs)ﬁ sirflélstBarfelell IDNA copy of

drspl ayi ng. high-affinity surface i nmunogl obulin are
the phagp gefane mlsettdny ba@@ ancthe éuwamlal ordpeies of thetandibady alagyresult in

select1onbc§bd§ 3 l'h%%tnco Anfibo y & mng EIOSC Er%%)grglgé ’?ﬂl%c ﬁlsési)h%ge mimics

some of the properties of the B cell. Phage display can be performed in a variety of formats; for
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m m cked by enpl oying the techni que known as "chain
shuffling." Marks, et al, Bio/Technol. 10:779-783
W@ 1®92)1077 In this nethod, the affinity of "priP&r/ys2005011786
human anti bodi es obt ai ned by phage di splay can be
i mproved by sequentially replacing the heavy and Iight
review s&b@gn 1hds68) OIS NER MhikRell GRRAA 9 Cﬁﬁreﬁf OPBEMN Bl StMuctural

otcurring variants (repertoires) of domai n genes
Biology 3I564ix1é 19930 nSevaralrsoniczedt Wegeoe segrﬁ'dntscmmeq diexr phage display.

Clacksorfgrghmians AF4:Are (007 sl ot i Ate Sa-Hibotone antibodics

from a srAll A8 oRibifRSAN UbMBY ¥t Vedss RIRGE M ﬂfé%?léens of immunized
repertoires (also known as ™the nother-of-a :

mice. A kéertaire e§V)gehesiromeninimynized bunby dyare cérobe eonstrueted and

LT RN SO T AR
. following R88¢hnaATES BOGIBSI byWRKEAdIE JNMBRBANL2DOSY-507E1991), or Griffith
Simlar affinities and speC|f|C|t|es to the starting

et al., EMB@n12:3n%- 7%61;993)%7@@@“%1 s ilili rgsnmlsmmlbm gdnes geccumulate

mutatlong ?ts %ﬁﬁ{éﬁtg ﬁsé’Fhatt\/ hagw e'tt}ogx %1?9 ggna%e{s 1%@%&3@@%’11 confer

higher affibitRined &atlsfl irh lﬁgh@ﬂiﬂlmﬂﬂawenm&mg&mhaﬁMe piefdiestially
rep ertoire of uman V domai n genes creatin

replicated parbARIAVAACEHIHBE AEbSCEIERbRIER caﬁlealﬂ? i 4Bis Tege racqsncan be
m1m1cke3 %g teﬂ'l ioﬁ@nggﬁl]p uén&g{ﬁ?]g Qflb\@}? 5? “Jh%ﬁ 8p’ap/ia?kso fet al., Bzo/%" echnol.

antig b n site
10:779- 783)!(193,1293) gﬁ‘ﬂﬁl‘; ﬁ&tl(dd[‘rﬁklafﬁrﬁ)y difh@nﬁtamy tlamzin apmbbdfes othred by

e process i s repeated der o re
phage dlﬁpéf%‘?%ﬁ gmweﬁby\%e%ﬁﬁ%ﬂ reladRe E?ﬂ\@ é@lgilgﬁlam‘f region
genes ngﬁ%ﬁrgtﬁe d()ip?cluf ﬁ% 0 liighisl @Eu‘b 3 Q@petréré?glg)tgcéfgﬁ g&ﬁam genes obtained
from umﬂmmrmmed abham. a“msrtenimrqueaﬂbwbdth eedimyioGORagtilafdi¢sragd antibody

v 0 B PP TR L TS L BB e s
repertmré%r('aﬁb Rnb®RRA8¥thb tmdtl%eraﬂ&ﬂrlﬁﬂﬁrléshﬂﬁas b Qé&ﬁb&chg)(] gkh‘?é'i‘ﬁouse et

di scussi on pertalns to humani zed anti bodi es .
al., Nucl. gfimésr&ts Pr:2n6s- @2@5(189&)43 lfwledhaﬂﬂenam algrelbsl wsetl¢o derive human

anibodicl R g b Bt RS s RimB il 1S SR bl

specificitfRRG Ewmilﬂgﬁodeﬁ@arﬁlboa@ fﬁc@ﬁr@lﬁ%&& ﬂﬁ’§ thli@S& nWKicﬁﬁls @b referred to
anti body described herein may be conbined

CDR
as “epitopg mprirrﬁglg”,fthghewmk lightt cheinoW damalme 19 f@dqnbwtlb[oeiwg gptained by

phage dlﬁAi%r tg{‘i].nﬁ(&le i Eéijlac n\xﬁ%l exgesg og?ac{n}?}'?@ y\pé(r)%%{n C%;eﬁas grela‘fmg rodent-

human cHifRfash Sslechici @hiRigea bésalthimigolatien gEMEnS&eTHiRbIaegidnsicapable of
usi ng_the gene sequence to_express the anti body

restoring edupersnabatigon-bndingstitecis. | the (aeltqye SOTFIDS CEpnrifs) thth%h%@rof
ponce. R MOS0 TYEs TR RABGESRAA5 v domai, o

human aftitRds gesbtsined (ske PURtHubsatfodN& WOe%S(M?gmpubH@bw April 1, 1993).
ecorrbl nant | y in fpl ants or ml k have been djscl osed.
T

Unlike trg@gonafl atinmeot rpdent antsbodags by) CDRgaefting, thiy techngjue prov1des

o S S ISy Sl Ry v

231:147(1999). Methods for maki ng
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derivatives of antibodies, e.g., humani zed, single
chain, etc. are known in the art. [0100] | munoassays
wW@psfilowr cyt onetry sorting techni ques such asPCT/US2005/011786
fluorescence activated cell sorting (FACS) can al so be
enpl oyed to isolate anti bodies that are specific for
[0098] NGEis dppdidd thitwathatgh thedibete dissusbion pertaids tcohﬂmdmized antibodies,
different carriers. Carriers can_ be active and/o
the generahpsinciples dispissed a5e appligablerie Ghstemizinganiihodiss lfereuse for example, in
dogs, cat® 3)'\'1){192&9 %%@? ancpﬁ)e‘l)ﬁzéssg r}ﬁ@ 1939 Ia gatrg% tﬁ%%fne de )ﬁ{orré‘gspects of
humanizi@g lah uhib&Ss;, dd@ﬁhbeﬁ(h’eyélﬂ ma@ieﬁ coﬁ@a{edsag dMR prdiied, iftaenework
The nature of the carrier can be either soluble or
mﬂmﬂon@ﬁé&ﬁﬁbﬂélﬁﬁm-purposes of the invention. Those skilled
10099] | iRty o AR Bh BBl Pl 8| g e AR g antibody
producingl Selm:JfrdsmlliolstrE&nmxlp,ecﬁbtmmgahe gene s[e@icﬁm@ apNAsmgahel garg sedpgence to

express tg% gg géqg L1 badi eE?ﬁt dl l(i()l;;l L ! ef a.gg m‘ﬁ}i}Od which may
be emplogéd %% % la@lgﬂ éﬁ@@fn ﬁlaﬂts &k etcﬁﬁ@&ﬁ log t@fsgenic milk.

i ng peC| genes encodrng t he heavy and
Methods forgxipresbiag raatlbxfdmmecqmbmmitlynalplm oiodk dsye bephalisclosed. See, for

example, %vqgrerge g{glezle 3% r2\§s B m%e o b Flgcg @Iﬂ %ﬁ%%g Inst%er\]z Immunol

13:65 (1@55”3@185110‘1’1%1&’%%9 r BInkiBisoll VS s B €997 '999)9CM@tfh§ds for maklng
di sclosed in PCT Publication No. WO 7/0445§L whi ch
-]

derivatives of antibodits, ag,fmwedmlmglh ehkaincas¢.|ase ke artcol i

oo 5 | B SR 68 ol 05575 OB Q8B e

actlvatedlcﬁmd&‘@iﬂbQFAUSDl o gb&bdlem bl@%@@toaﬂstﬁlatehﬁitlbwiééﬁﬁﬁt &e @pecific for
monocl onal anti bodies in the reconbi nant host cells.

NGF. sSee, e.g., PCT Publication No. WD 87/04462. The DNA
| - - .
o101 35 PR ed bl FRTB G P Lol 08 e

and/or in€@NEk&atiples oNwell-knbwn Rhiees mélutlh pollypmpbztbge,@lynﬂyrbm
sequences, Morrison et al [

d. Sci.
polyethylgne, @extran, nyten amylasesy glags, aweml rayd frt'}li%'iﬁ%ﬁéc fglopgrepolyacrylamides,
agaroses hﬁﬁ'}ff&gl%ﬁ? uThQH&?]% HISEIHENGH bRl }th soHﬁ;‘iet oHBleﬁ'lﬁe gor purposes

di'ng sequence for a non-immunogl obulin polypepti
of the mvlentlmh aThdiBB nRitled ifi thei antewillknowor of 'dibdrrsnitdblangrribrdoekinding

at have t he, bi ndin ecificity of an
antibodicly i wMGEE AR POHEIS HHEP: 45Ut O ROFYPe PP ANL | - NGE
[0102] anti m @é%daﬁggrtgg nﬁﬁ@él@ﬁﬂ%’uﬁ&ﬁeéﬁ 'r%ﬂﬂ%o’?ﬁgé ?%@éelquenced using

known I'n For exanple, one net
conventmnhéptqcé@urem@ 2t whieg dligonhéledtidetprobesdbat aoy capeblietocﬁ bmding

. in .' ere are nany .. ods wn in,t rt fo
specitical[GpRHES GRApOCTEIhe e o AaTt TR i 6q RGO rRiogiel] The
hybridonf @UIS k&% a 5‘2 éféﬁé&lgsoﬁfblew BeH DR AC T Oidedbolatbd, uhé BINA Riay be

an anti body-anti gen conpl ex, conpetition assays, gene

placed infar @mmnmpﬁp&(sumsagpayson werdors disctused i PCT Publication No. WO
87/04462? e‘%lcg esn? g‘ans%ec?é/ds it host cells such as E. coli cells, simian COS cells,

Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce

immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the recombinant
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descri bed, for exanple, in Chapter 11 of Harl ow and
Lane, Using Antibodies, a Laboratory Manual, Cold
w®prosngloHar bor Laboratory Press, Cold Spring He€bhU82005/011786

New York, 1999. In an additional exanple, epitope
mappi ng can be used to determ ne the sequence to which

host cells2BeR b ; P@@"i’lﬁ’amétﬁﬁqyo by ods7/0440t ame Dmﬂréléﬂ)gné}sbe modified, for
commerciall'y avail able from various sources,

example, dwasmpstantimeths cadinSpequene: {oEHumhr heavynddighg len pcpnstant domains

in place it et ymiine Saues PR Frly TEPndlk A5 Sehspss!
(1984), 09637 e@va@&itgﬁ oinfg B tROHRGATHISIANR cotiiots0q@enk® AIRE phtY ofithe coding

di nensional interaction of amno acids that may
sequencerfot a n@eusmanoglyblﬂm rdypeptidedin thafan@fmq:gl hlsmqr@f’ “hybrid”

antlbodle% g{;ewrﬁ%z}/r?%hﬁf ﬁ%ve tg Bmalen%[spgcgggif %’1 agxrtﬁelﬁgé flqr@}] an}tlbody

herein. C€an be isol ated or synthesized (e.qg. reconbl nantly)
and used for binding assays with _an anti-NGF ant i body.

[0103] | n aAotieeT entbaslies menke elisractpiized ysing mgthadsevalhinovigam the art.
For exam§> :, |8§0 %gqg’?o a8tk ?hed pg?mt(p\%’llchrft @nﬁé’ 3{‘ eém{ gg ]{nragﬁ%ng

usi ng over epti eri've

There aret lhal}}\l%th%ﬂﬂldﬁimem&hd aft€branappihg andihacicrgizing thbéocation of
anti - NGF anti body.. Accordi nlg to the_ gene_ fragnent
epitopes @i piogais, dneludinggel ving e GpuAl YRARTHEL 1 ArbodyaBs T omex,

competltloﬁ afs{ ?9 ?ﬁé Mgﬁé%@%ﬁre@ﬁgg Qhys, 9hd %@tﬁfé‘ﬂe&h&eﬂ%@g%s‘éﬁ, as

Ions~an e reactivrty resse
descnbecf fagxanpk, of Chipterviiltdf Hanlowamid IhmxéyUSz‘ag laleztzbezﬁtzsdz Laboratory

s, S e oA TR Pt B P et 8. o

\/ -
addltlona'.la %}Ea‘r?]no[ﬂéa,%gls)ﬂe f_ﬁ%}éﬁﬁh% E%Il lr)]% ﬁ‘sg'fdnie ﬁgt@g%tﬂlg glge éy&ﬁuélﬁg kQARIdhVAR anti

NGF antibadly binds.i Eledtqpelmamhrms N@ﬁnfemglﬂwemaslabls ftomenamkmsepmcnsa dor

campl Bl TUOOBEECLBLLBLL O B0, 65l 5k SBORLEBLR 5 1L o

canbe a ﬂlﬁéaf apitdps, of donnsim la%@mgtv@stfe@mﬁo déigp| R ¥ednHimbitishal
surface of phage particles (phage librari es) .

epitope foxntedrhyait uhmkcymeamd@fl |1mtelacﬂ1¢1b®@myln@amdv6m ammnngnecessarﬂy be

contamecf Eptsngﬁ? t%%g@ Q%r?ag?ﬁ%})%uxgtlﬁ%ﬁ%qugr% i/) Imep ﬁgs 5%k varylng lengths

(e.g., at 1@@&%@{1@ aﬁaﬁmkgpeaﬂwlag@@a@r Syr@hesiRd gagl | 20mbiragilftand used
domai n, domai n_ swappi ng _experiments and al ani ne

for binding-assaysrvgtinan aeNed] antibady- bl g9etes exaseple.che eritapefty which the
'antl-NGFran%'tbd%)zﬁ%ldg géﬂ lgee&i rﬁﬂltléd ! es&%teraﬁﬁgéc%er%ggpﬁﬁﬁﬁg oI/éHappmg

peptides @tpRd iffRnite NJ@FI s&fﬂeﬁﬁ érﬂrdeminmingl dindingiyatht alNGNGHhantibody.
whi ch various fragnments of the pol ypepti de have

Accordingde thergspe SasueTlakRIRSEEY 24T h ﬂ@eém?é ﬁ%@é%ng e sncadmgNGF is
fragment«'é({3 él?‘Le‘f’ gand@#;[]ye &nﬁa% %%Eifﬁ#ghé(tlcdéo% fon? Hﬂ?écﬁvﬁ/‘ Y?ﬁig

urotro n protern

expressediﬁ‘sgﬁsnt@ of NGleMIﬂgtmfanhh@i}abthebesﬂ@d it detehpingtit The géeHragments
the i nportance_ of the particul ar flragl t. to

may, for @m%dv PEPGHEPh BY BER B thesaserbed anddupsivied inlegrefgin in vifro,
in the preg%tclg g)g d’%?ﬂ‘.&a?ﬂ%’% MG HEedhE ‘Bnﬁﬁ'@' &&hé Eujltﬁ)%d?@o ﬁﬁtrhdlggﬁvely

labeled NGF fragments is then determined by immunoprecipitation and gel electrophoresis.
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use conpetition assays with other antibodies known to

bind to the sane antigen, i.e., various fragnents on
wogis/1tw7det ermine i f the anti-NG- anti body bi PUBEUS®05/011786

the sane epitope as other antibodies. Conpetition

assays are well known to those of skill in the art.

Certain e%ﬁ@ﬁ%' @n QfsodRtideitice by ubiak 1628 libfrids 6frandomtiiRptide sequences
onpetition assays for the present invention include

d18playemtl@§11rfagequ plgs@pamgleei (ehege bbarien). lirgeativeliam, defined library of
' overlapp%ﬁfgf rgﬁl% %&%h sttegtg&) ?(pbmﬁg% thgl%zst %{&i_b%%ﬁ 'ﬂl %ﬁlgple binding

assays. InEy ddeitiéagicbxahiples eiitageigicloM@nsigoi binﬂﬁlg,l dongid,i dvmait B®apping
NGF ant agoni st conprises at |east one_antjsense

experimenf &6 Alanieaisaphiag srutageaests e ke peaoemed & Hl@ntg@(eremdues required,

tcin ESREFL R F HAARARORL, Dol SPGB

can be pdiﬂiihied hiying\wahlitaf NGHai ababesriobefagregs of BeMd@RipoBipeptide have
at, Nm Acjds Res. 1990, 18, %essn on Nunbs r .NM .
been replapsrhswappgd) it seggenges bequmia Fleschoslogh | gbantigenigaliy distinct protein

r g
(s BRI L AR ST 000\ g ot
antibody ¢o desnuteaicl GRgtheiimbodrice of el gammlﬂaafml B ésgmereopinibydy binding
sites of targeting include, but are not limted to,
can be asg¢ised-ni ti ati on codon, the 5 regul atory regions, the

[0104] codi Rg: %%ﬂh’&riﬁ&h@d"@hfch%a@ be WA tBRBArAEREZE ﬁ%rﬁﬂNdP“anﬂbody is to
sonme enbodi nents, the oligonucl eotides are about

use compbmlom essagowitt ether nntlilmdgflSIkncwbdQl blrrLiEio thes @mermp@gemtued e'erouS

gy b OB BB 1455 90 S0P L 88 L O ol st

antlbodler§0 @Joﬁﬂpfeﬁhbﬁ’ Q@a)%%ﬁr@ w8 knbh t6 Xas¥B beskil Ao eRNOI Axangdd 6f
l'i nkages, and 2'-0 sugar nodificationswell know in the

antibodicsthat cx Berpsedry UseronasiiSen puwEL{or 8 ArAwNG e cRiRn IEiRde MAD 911,
912, 93893443 ;}ggggﬁ BEu o AL A oA 9. D150y (Foh).! catt on Me.

" http://www. rna-tec. confrepair.htm [0106] I n other

Other NGIbadbamsit S, the NGF ant agoni st conprises at | east one
anti sense nol ecul e- capabl e_of decr eas |ng

[0105] the BYpreyagpstyother thementrm%aegmtb@ru%
embodm%&%%ﬁliw{ﬁ&gE%S = Y alra.ﬁt gémﬁl com 18651\5?Téagf%%ehaélﬁﬁg%gé}ncslecule

capable (ﬁ‘@)(ldic)dngk&l‘x&e%smgxldml eaptesgien sfq|fientiesl OFGHr NAclaotidepseGuences of

are known and ar ava| Ie f, : licl
the NGF gigp1o3 ahdiie spddpavat a‘{dabif }ﬁaY%l{?ng;ﬂ%y%%@"@ See, c.g.
Borsani &%2" 8381 Q%4304 ool 88,256, ARG N%b@?NS/PDG’ZSO\?m Ullrich et al,

expiessi on can be decreased using gene knock
Nature 3088Ph8R5 QIW83).i I dvmovtisotol whepare Rmmensemhgonwzqtrrbsnolecules that

it e R PR AT eSSt
Exemplaf,y diRsof Féh‘%e%l%gqm HuCRE ML RSPl HRShAiEiSh SdHRWMAS Se&Qulatory

t opi cl D=6. t Opi ¢
regions, the coding sequence and the 3' untranslated region. In some embodiments, the

oligonucleotides are about 10 to 100 nucleotides in length, about 15 to 50 nucleotides in length,
about 18 to 25 nucleotides in length, or more. The oligonucleotides can comprise backbone

modifications such as, for example, phosphorothioate linkages, and 2'-O sugar modifications
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htt p: / / www. hi ghvel d. com' ri bozyne. html. [0108] In ot her

enbodi nents, the NGF antagoni st conprises at |east one
wOoaesitntorbi t ory conpound. As used herein, "NGPCT/US2005/011786

i nhi bitory conmpound" refers to a conpound ot her than

an antl NG anti body that directly or indirectly

well kno%i e at. a].?)&%ﬁér&%ﬁ&%ﬁﬁi,\ggﬁﬁ§ hncgﬁ dedRONGN a5 molecules

Itory conmpound shoul d
describedeixtiy.Bi PulﬂmytlmnNooIOOTﬁf)%%D tdeeal foditipoMivivgy. rma-tec.com/repair.htm.

characteristjcs: 0 NG and i.nhibit NG-
[0106] 1 of Bygthen ena*&dilmfﬂ%’f§» tafﬁ@?%rana%ﬁm PeIRTi s fagfeone antisense
olecule&‘i %tﬁé Sfjbltwm r DR r’tﬁe E)Eiﬁ&tsio?lrbf aBhctiiRY RUE receptor (such as

| orat e, treat an ct of bone cancer pain
TrkA and/mqi’/qull ﬁ@octﬁatcaér] fmlumsasmlaﬂﬂd)ﬂD@ﬁSﬁDﬁ@lmEﬁdsﬂa@ k;

e

i Ly f}ﬁﬁ,‘? QbiydabifRble dathbatddCcr ease cl earance of NGF;
readﬂya‘%%% P rg duce) eNGF gynt hesi s, production or

- [0107) rel eAﬁemaﬁxéMﬂN@F)cXp@Smm hidpnt ml@ﬁ%@éﬁ@dﬁ@? 1£¢epioy g@spression can
et s PR b B S e

methods {HaPhRivel NS ven PithelbAgSEo P75, as described in PCT
Publ i cati on No. WO 00/69829, and PD90780 [ 7-

http: //W“(Vbenzaib%ﬁﬁaﬁﬁlh@)omz%@nww unliret hyl - 9- oxo- pyr azol of 5,

http://pu H%czng]l( mq?p}goh(jl%g g?hﬁco]]@ﬁés%keﬁépﬂgﬁ%fﬁﬁd by

http: //ww&d—ﬁfgﬁifeﬁ@5m!/rﬂﬂoz§l&{é0ﬁhl t he Corrpounds that i nhi bit
NGF's binding to TrkA and/or p75, as descrj bed [I%fch
[0108] Publ Ifb%thﬁroqmll’%llm‘?@ dby NeF ntagamist P?IBH%WS@&&%& nhibitory

CompOUNGagR s F%i %Irélgr‘ ?l:ﬁlﬂggt {) EBW rE%% t%2/ 1 %ﬁgﬁt e &

anti-NGFOatbody that dmebt]ymr hhcﬁrecffgtmmbesl\lﬂﬁnblﬁ, Bédr0i4es, 61 alzﬂl,sh@]N GF
and_ 6, 359, 130. rther exe - j.nhi bi tor
b1olog1caé é‘f?ﬁ’éﬁnﬁl NfE i 18— BWWHOHB Slﬁ?“id gg;h’élamf PReor thote of the
follow1né:a{y:r%ltér%ﬁ§s o{az) &W éﬁcﬁm%i‘ttﬁm: U 0gRaltivigstdnd/or
ne s

er nore In the art can prepare ot her
downstreamegathwayls ecadizaed BIANGHdigling fynationp@) mkyent, amekgratenor treat any

nbodlrren an NGF i.nhi bi.tor,y .compoun i nd
aspect of NGRS CABEEHRAIA TIF IS/ PEGFT R BT RGO VI OT R R 0 e, block or
decrease NGF fé"c@ptﬂpictﬂvhff(‘)ﬁ ﬁﬁfclﬁdln% trigie PQepio® Birdriatien Medfot hat
Inds to the TrkA receptor and/or E?S receptor, and

autophospharslkatipo); {d)dnereage CﬂWfNﬁft, (@) imhiby (mdém) NGF symthesis,

recept or - |nd|n n,.and whi ch
producio 5 FRLRE - EAB0S, SERL TR0 AR SE AR e o
inhibitord @&8Hb&T ini. BAPHicB@sE NB20010046980 e cenipothd¥ahdt intdbit NGF’s
NGE i nhibitory conpound binds an NGF receptor (such as

binding tFpHA, aardasmbeé%)’carl’dlbilﬁmml‘ﬂ% W AEO330 oanslff 181780 [7-

T R

described By E8RRHLUEALS., mmﬂnaa:olgE@TH%br BRO@3:80841 (2004Ehe compounds
nol ecul e can have a nol ecular wej ght of abaout .an

that inkitOSGFSs Gogi0B0o AeA pior B0 deseBtaD Hat Parsation NaoB®
98/ 17278I, Additional examples of NGF inhibitory compounds include the compounds described

in PCT Publication Nos. WO 02/17914 and WO 02/20479, and in U.S. Patent Nos. 5,342,942;
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10,000 daltons. Libraries of small nolecules are

comercially avail able. The small nol ecul es can be
w@ewsniwrer ed usi ng any nmeans known in the artPCT/US2005/011786

i ncluding inhalation, intraperitoneally,

i ntravenously, intranuscularly, subcutaneously,

6,127,401 fﬁﬂd&i ?@C?Jd Yrurfhlt &é\&ﬁ%;& NGO i Bitor E;ainlp}zfunc?srb&@ E@hpolinds that

par enterally, intranasal or .dernally. In general,
are compgtitve inhibitNGFNGHEg Spé BiS. i’@tmt Nong29 b24¢ heFirermore oné skilled in

a smal | | ec dm ni ster d at the rate

the art caprepaje ?tggr%’ééilwﬁ‘f’lfﬁu%mﬂdw “ﬁ)é%at Rt CBFPIHES pat i ent

[0109] di Vi geghrhdéAbsgchR, AINEE 19111bff@ﬂy%o?fﬂﬁﬁﬁd biRls NGF aEHérhplary
patient of nornal merght, doses ‘ranging from1l to

59
sites of targetingybnding) iduded hitrdre netrlggltec[ 1@1&1@]p0|rtmorooﬁt@p NGF that binds to

t
the TrkARERPMTATOT P25 MerROb gt TGE Deiops BhTis NG afts shERPicef\G he
receptor-Blr@§ftegion WaA hidh 4ré t@porsible AAPaHNES thd\@rrddfitRecddimensional
sim lar 3-di mensional structure as part_ of that of NGF

shape of ghegewdpratbinding pewionn Inarthercapodimentdur NpHyishibiteyi ecompound

binds an FRISILARTSLM 2 HAR Budebr) YRunbBRS ShAGH BT Gy

Exemplatynsit2s of 2igdicg ﬁi@cﬂﬁde thbs: Moﬁdﬂl&mraaﬂloa mab elgat bimids NGF.
a TrkA and/or a p75 receptor. | ary NGE structural

[0110] anal byambertimgats comfmag éﬁﬁBtmquCrﬁktSeél srnall mlecylt eapchave
moleculd? %5%1? gi; Ctﬂ) F;L-‘ o | g@gﬁiﬁ&éﬂ‘fl J @1153\,@%0 %&Z%Q%gé to

10,000 dﬂtcﬁﬁl Lﬁﬁamestdfemxaylahmlecxdmme) oo merted by anadldblien The Small molecules

. 6,017,878, and de
can be acgrgggfqr IR A ERCAR 0P YR AR QN%:% c{lﬂge%fng]ggggn infrpRegimsally,
1ntraven bRty %ﬂ@ét@&ﬁo&ﬁ‘:{ﬂ 1ﬁ‘t!r&ﬁecgﬁ?/ diﬁ?fh‘@é}ﬁx%tﬂ&‘ﬁy orally,

ynt hesi zed through nol ecul ar node of NG--recepto
enterallykpammtergl,ly,fmhrarmxdlyp oed@rmatlye Impereod, ‘dhm:the Be@F iantaP@ist according

to the invelion & A TR0 ECHE, TP Pe AT ates & the ragnor HO3p BHR e of the

weight oPMhﬁ@ﬁ BRI info heI8 MR eObr ﬂbf'ef RENF &'Tah%hli ﬁﬁeﬂt of normal
tain inproved affinities and biol ogical ects.

weight, dP@BBIQl}glnglﬁoﬁhbmgéﬁﬁe@Ehmmn be edmnn%medon pr ovi des an

oy o ARSI he Nk @haach R boRBiises at least ong QR structural

analog. ‘NGF kR&@@aDinalg3e isthelpk@end ifvérfion éfer fACbnRcRAAS that have a
dom nant - negati ve nutants of, t he TrkA receptor

similar 3 wlirepnsional struvéure @g pwt of thal of NGF r@ﬁg fehéciNgind 4man NGH ssceptor under
physiolo %ﬁl cgﬁdlﬁo%ssfn%ro bR \?’f’g l}%rq':lieﬁl% btl (ﬁﬁ% au %ﬁ %g}tlaﬂg ?rﬁit1l!>1¥sean NGF

ave

biologicabhetivig. Tii khe erabeditnent, HRONGBistdétng] taal BiEbindExealties ¥nd/or a p75
dom nant - n%gat ive nutants include, but are not [imted

receptor. fgemplagy Ntasirustadaapioss telude; bré arenqtdimitag toethe bisyelicpeptides
descnbecgh ?A\bl cafi gl?ﬁﬁemgg lé‘?%g géeﬁﬁliyélﬂ%?f%ggé degalbea%? %‘% Patent

No. 6 2913@417 ®1$ﬁ0¢y01119 Bampdihds@é4ibeKiireULS. Pateat No(b,blﬂ 898 Gind BIGF-derived

... Valenzuel a et al, Neuro 1993 963; Tsoul fas
peptides @qscrabed indsrohublisgtion No. WEY 89/09225 |l NGE strygtural analogs can
also be d%i@gﬂ an% yy%% sézr%g %P;hgﬁ m?)?éséﬁlgg %no‘ﬁ@ﬁ of SGF NEOIREY kﬁﬁcﬁgg, for

example by the method described in PCT Publication No. WO 98/06048. The NGF structural
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The dom nant negative nutants can be adm nistered in
protein formor in the formof an expression vector
weeml/11tat t he dom nant negative nmutant, e.g.,POmUS25/011786
TrkA receptor, is expressed in vivo. The protein or
expression vector can be adm ni stered using any nmeans
analogs cSfl %%dn@nfel:ﬁe rq{nﬂaers B 1hré](1 ARGFdd AR dtHn of the same or
I ntravenous I'nt r scul ar subcut aneousl vy,
different sunmmmeh&ndjthm 1mpfdveduﬁ'nnmescamldémcblyglcmlreﬁdc;s, enterally,
parenteral Iy, intranasall der

b . ..
[0112] | nhaluethenprmbagiments iy WYeRinh RPY F%%ﬁ‘ BE ?fﬁ%%lﬂ% £Qpprising at
least one \‘18&?19&3@  nb itV AfiRadt OF fe "F%kAeré‘ép%F dndAR P79 k&l @‘ﬁe skilled in the

Ing i njection, oral admnistration, particle gun
art can piepare dbhmtaat-mmhvaaimtamtsof atg.,dhe Teod retcgpuoc siich that the receptor will

bind the 3R Peanpivel i B o o LG o okl {syeawtams

however, e\%ﬂlrr{%% ﬁhﬂﬂh@ bRl Wﬁﬁ Sf tRE QHQA ‘i‘edegto‘f *u)é@n bﬁﬁﬁ)g 8 NI
S. Patent Nos. 6,436, 908; 6,413,942; and 6,

Exempla{y&bmpaﬂtamgaﬂmdnd@msvmh}dm put dre nablémited tes &mgogﬁan‘ﬁs dns:rlbed in

e eGR4 T R R OS50, P G5 Bt r . 1

NeurosciVP85b, 163012B1 Diupegl. arwéu% OBI7| VB840 K v @ru:&§ GRIa990, 61, 647;
descri bed in, for exa% Fi ndels et al

nds
Valenzuely thcégﬁ’ﬁwron 1(92@9]3), 963;: xon fascg{,aé UNpurond@ﬁa 10 975 and Lamballe er

al., EMBETERGPE b 5553, MR A A0 1AL G0k A BF rdR ARG i Witirety.

The domﬁaﬁﬂﬁegéﬁ%l&htaﬁ@%aﬁ B& adMihigéredlin prodein Borod ofdnehe forhAFdn
269: 542; Zenke et al, Proc¢. Natl Acad. Set A (1990)
expressiogvegign sichipatdhe dpmingit ngeative wHER: e(glggﬂsamz §8‘?Pt0ra 1s

expressecir ;%e\;zﬁp eglflé I%roﬁa?rg@o }ésﬁeﬁ P/gcﬁzglt @dnrﬁé;-glgﬂ :flél(r) g ng y'g‘ggalﬁs known

in the art,2@16h ﬁgnmfapBNAnéad)lly irmraaénoasim mtmmuactlilmﬁy |subcamneusly,

e 2B NS5 s P R L S AR

1nha1at101?r.g?3tﬁto exﬁgxggzt, a%ggif%rélﬁg D&r@s@ﬂiﬁve’é&@s HElud@@@cé‘l%%/st&Qw

or nore can al so be uséed
administidtion, igcladige mtqedtimar apyacbnmtsuaubn, pattele per apathetaized

samiis BS54 055,200, 20] RERLUES, B 41 PLESEDN wimivisain

of expres¥iBR vetBa to -BB?anQ&&fvesgﬁ)h'o‘fﬁﬁ)éx %ﬂbﬁé ﬁro@e’iﬂ iPEvef Seel k.8l 108, Patent
non-viral origin (see general Jol'ly, Cancer Gene

Nos. 643ﬂ%}8a§y‘r1§,99©;®nd.’637§47lh mur a, Hurran Gene Ther apy (1994)
H:? Eﬂ Th d
[0113] Ka ?f"ig% EY%Y fa[pgg n%ﬁ%%ltg%ﬁé%t arneasnslls%nr? A

po1ynuc1§dﬂfae &@Qés@lgn%&afe 12 a&g@a@mnqadlmmﬂdmm@mmémwomsceptor-
manmal i an or heterol ogous pronpters and/or enhancers.

mediated B Aatshiveny teshnidyes @r@dﬁeﬁgl@é dudprexaghe, fandsis ¢ ¢f., Trends
Bzotechn?lo E@ggf ﬁlggf éi}rloﬁ ez%}ef & ?{egg T %e%‘ é%ua} L é\?é?}apﬁ%z?dzlpﬁ?%ﬁ&% of

Direct G@%@Wrﬁﬁ@%ﬁ@ A nwalftl @&P (B);§>4§ el eabk, INBlidl. Khmﬂl%f&)%e 621 Wu éf
art. 55\” ral - based vehi cI es incl ude

al, J. Bl 18 pdieshoeneint etV vicadeir (G ( 0 GT3655; Wa
etal.,J E C?- (,%Jez?zl kf@tlj 286:288 Thg}gpglg o%?b%sm\ggs containing a polynucleotide are '

administered in a range of about 100 ng to about 200 mg of DNA for local administration in a
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94/ 03622; WD 93/25698; WO 93/25234; WD 93/11230; WO

93/10218; WD 91/02805; U.S. Patent Nos. 5, 219,740 and
W@ 2008/111027; CB Patent No. 2,200, 651; and EP Pap@rnusiNes/011786

0 345 242), al phavirus-based vectors (e.g., Sindbis

VI rus vectors, Semiki forest virus (ATCC VR-67; ATCC

o S, A R By o
mg, aboﬁ-ﬁqgg MRbbEEY mgHdkdut YR old %Bout@j@q;g/ Rn83Bdut, 206}Igjto abOICl;[T 100 pg of

adeno- associ ated virus (AAV) vectors (see, e.qg.
DNA or meist caralsobe ed duvige 9e19éespy wotoz)lodhe gheramutw polynucleotides

and poly%%’éﬁldr% f fhg}ﬁlr) a3 §%%}8Rhlcl\e{$k9§élgv]e?§cﬁ \Ilﬁ%g%géé\mg g(re 9@%@0]65 The

gene delﬂ@ﬁﬁidhl&ﬂéi chl b Vil or hbtWirdBrigin'3ed gedetfB YolB, Uhfic&oBene
al so lr}pl oyed. [0115] Non-viral delivery vehicles

Thempyélﬂf)%tsﬁo Haymgs Grese dpiapy 66094 AdHaaCagnellyuflumgn Gene

Therapy L(‘HBSE d1 (§t5 (ﬁﬁftﬁflgtgt]\’gg’ glﬁ O‘G\Ieffz?ﬁ%‘?g?@ﬂ 6%&' EQEI%Q&&E of such coding
sequence@tbhh ek mddd% usey endﬂgeﬁous(lﬂeﬁﬂi&)tha'h drdiéjerolog oinlo’a:kﬁﬁhd/or

(see, &l . Biol. Chem (1989) 264: 16
enhanceréu EXPIESTIPR OE e|6061@g|89@r690%% be e eqmsttufive gr regug‘

o145, 358 g B oA G 0 pion i

desired oaﬂ drenwelll &hewn hathg ertn @xemalary siralerased véhideomelude Hout etd not

e N S e e STBL R TR o

94/0362?“«596 9?3%569% Wb 9X¥05 %Y. lwé%ﬁ 1210 W(ﬁ93/ﬁ’@21%1tW®l@1/02805 Us.

posones t hat can act as gene del i very
Patent Nveiﬁ @l%’é%(hamd ﬂé%tﬂl’béiB Patett, 190. F20%:6111; hod EB Paat N@OO 345 242),
bl i cat i WO 95/ .1 VD 94/ 23697 WO,
alphavirighaad fectS (i EEPIRRisGH o RBSP SHHS ORI e VR-67; ATCC

- l d VeRtAuelBin
e T Y b

encephal8is virgs 1894C YR-9BBATCOVRE] 250 AT GVEol 24 ATEH VRhﬁﬁm) and

ress ector .can_be .Q dir
adeno-asSiER VRS LRVE T8 (B der kT sl Puliifr wFIRUERAS o
93/037691eWe) 98/ ®1.99; WEOL28DEF; WOLIsPagdE4 add KWO I9Hm@6@@d bﬁaﬁmmstratlon of
For exanpl e, other TrkA receptor fragnents

DNA lmk«rcbto)clébqutenevmzﬂ ascleprtped iin Grtiglafma et Thanpl 9L L3: 147 can also

cking) NGF and/or an NG biol ogical activity are
beemplqyﬁgvm in the art. [0117] In another enbodi nent, the

[0115] NG- aWunadedidslivezp pliiciee andinethedstanciiso Be ém‘iployed including, but not
i mmunoadhesi n, TrkA i rmunoadhesl ns ai‘gﬁiﬂﬂg herei n

limited tp gobycatipnie sprdsmsecRNAekinked op palkinled 4o SRV s Alone (see, e.g.,
Curiel, Fi} fc?e%'z*hg} o %‘4%@@8%&15@ ROCRES, r\%aﬁ Jiol, Chem. (1989)

I mrunogl o eque ret a ns t bin
264: 169&399@ﬂ<fat3@t1b)¢ebﬂelﬁ¢&y Velidles edBftaar e.gs mbStEunent ad. §, 814 482; PCT

retai ns_the Lficit
Pubhcatlgﬁ ansSW(QﬂBQQ7 4 VO%, 98!@2%@82@()\@%1% %é w&%gf ﬁg) anzi nucleic
' hera&ed DA '
charge n ou ng%@ffu n‘%ﬁgl N Wb AndsNRREY DN Eard AVELOERPloyed.
Exemplary naked DNA introduction methods are described in PCT Publication No. WO
90/11092 and U.S. Patent No. 5,580,859. Liposomes that can act as gene delivery vehicles are
described in U.S. Patent No. 5,422,120; PCT Publication Nos. WO 95/13796; WO 94/23697;
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bi ndi ng of NG-F to the TrkA receptor. See, e.g., U.S.
Patent No. 6,153,1 89. Brennan et al. report

w@ewsniwrr ati on of Tr kA i mmunoadhesin in a ratPemusto08611786
post-surgical pain. See Society for Neuroscience
Abstracts 24 (1-2) 880 (1998). In one enbodi nent, the

WO 91/13446A ah NEPIRAGR 8R). 05T498B! AdEfioRal é,p‘fakmh@s‘ ar dedibed in Philip, Mol.
receptor am no aci d sequence portion thereof)

Cell Biolf Gl@%)ﬂr‘k% ldx amdameWIOifﬁadlnaoﬁiﬁal haatb eﬁ@&m ¥eiofl O }@HNGF

nbodi
onse €L ST SRR o S SEMANG Db pssion o

any of thé profeifi BERANOGYF affabbnistd desvribed gtehileig) aadquehcatibédy, TrkA
sonme enbodi ments, the TrkA receptor is a_human

Tr KA
immunoadbeséiptets). dingeamople, ather Tikd recenteifragmenty thabgre capable of blocking

o TSRS BT TP SOABDR sl

[0117] SeqUEIGRtHes eﬁibodﬂiﬁﬁﬂxﬂ@@é N anltagbﬁawomjs@ses atleasitoan TrkA
domai n_sequence. | n _other epbodi nts ssoci atjo
immunoaghesinoTiAdARERRATHEHIDS FHHSFOBIEBIF el tq@é ¢ chimeric molecules

compis 35805 0y 4 53R LA DSBS B e, i

retains the blndﬁligﬂpmlﬁéﬂy ofrtheritr A abeepiax (kubgtantm]lbaxetamﬂllhefomdnl@spemﬁcny
be associ ated w.th g‘r}e or b of the TrkA
of the trkAdgespiesy ap BeplepLPRANEH? Mtas in the

jo118] 91 surfiidgaboncetedhd ik T(ﬁO\tvﬁ’ ui/th%laﬁ ﬁlmtﬁebﬂ%dna t9%block the

honotetraneric structure. anpl es of suitable Trk
binding df INGih tettib G5k A sedepoir.ufes, te}ggsléSdB@cmtlTﬁxe@ 133,189s. Brﬁma@rqt al.

No.. 6,153, .[011 I n_anot her di nment he .
report adBfisinet TeppPPebe e dngrtane Rl RO TRRRicah Pigogye Society
for Neurc%@i%ﬁ@é &b&fach ZQLC(K LNYB80F V) € BS britdemBd dil et the TBRA/iffmunoadhesin

reduci ng NG- physi'cal interaction with the TrkA

comprises e fesperoef @ik oreceponanine amdsiegwrice fer,a nevder Biprapd) e TrkA

eyl ot S B SnBHRhBE i anc

that subsﬁﬁﬁélty-rffe%s&ﬁé bﬁﬁﬁi\%ﬁélﬂ@ﬂtﬂd getht heeredgsei) iahé dn ilﬁmlaﬁ‘a' globulin
li"cati on Nos 97/ 21732, WO 00/ 73344, WO

sequenceo im s@oeambedicentsstherilsiirecepiasis aBUMED B1lgH FE9BIOT Sqav sy} and the

rsionis By 0051 g I M SEo a2 g s

immuno g SRPIMED B A cﬁ)ﬂfb‘i@ Sequel@heqs ﬂ@uﬂ%n@glmlﬁﬂieam tlmmcdmstumt domain
with the p75 receptor and/or _downstream signalin
sequencenie sy erRodiRyENts; e ggiocEon of R Tﬁﬂ% worta HRuRGHpgHin heavy

chain fuspdn? ggg hVla [QY2kht hdka 9% Hﬁﬁlﬁ%@%@gﬁ Nsult iEa Eg%odlmerlc

conpri se east one i nase I nhibitor
immuno gl@tnﬂinLlH(ecs‘trublmke bt imnmudoglobulirelaght khaiasen Sirtheabé aggociated with

orondh s Tyt A STl Yot

b
yield a h‘@ o C % ok ﬂgg@% 95 gﬁcggﬂée) @J{ﬁiﬁ%&%@? §lﬁkabfé. TﬁéA indmunoadhesins

include tiNee kieschlbmﬁ at U)S. PateBbNo MRS, 18D1) ; Koi zumi et aI J.
[0119] Neur ?nsgr{o%]e% %m 0 flrr?enzzt e &E%Sa?n)tdgorﬂs{ ggn%prises at least one anti-TrkA
antibody capable of blocking, suppressing, altering, and/or reducing NGF physical interaction

with the TrkA receptor and/or downstream signaling, whereby an NGF biological activity is
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et al., Chem cal Abstracts 111:728, XP00204135, see
abstract and 12th Col |l ecti ve Chem cal Substance | ndex,
wW@20034P077 c. 3 (5-7), 55-60, 66-69), p. 34238PCT/UK2005/011786
(41-44), c.2 (25-27, 32-33), p. 3423, c.3 (48-50,
52-53); and U. S. Patent No. 6,306,849. [0122] It is
h f ' :
reduced S Sckelt{ AU HTh s Riconfith SO, Prdthplbl5ans- Trica
antibodisslincliudd those dederibadfin @Al PubliwhtiEGNoa iV OY@H2 K132, W0A RB173344, WO

ti - nti bodi_ es and ot r NGF ant agoni sts can be
02/1592‘10\%@%{'{?@116@1%?3@3%‘?9 g ‘usi ng net hods known in the
[0120] art, 1 E&%n{lﬁq éﬂtocﬂe bﬁ%@ﬁr}t@%@ﬁé‘t%ﬂ HSes, at least one anti-p75

neutralzatlono I cal at|V|
antibody depabdd eﬁbladdhgrsupmmgmd/medlwsg N%qrhybxedl mtera%ﬁﬂSnWh the

04/ 0 can be used ot f.or exa
D75 receRiph SO BEGRES SEPRis VAR R AT L Sil g G SE T Boly Fedpced
and/or bibkiad. Patent Nos. 5,766, 863 and 5, 891, 650, can be used

to 1 dentify NGF antagonists. Thi s ELISA-type assay is
[0121] suit kbamatlliemendmdimtm,tthvél(iﬁ alqa@mustpampmsesmemwmnmase

inbibitor depab S B BT ek R ed et T apdlgr 75

receptor BARAQT A rf KeRPldP khiaﬁ@ﬁﬁﬂﬁﬁ? LK Pl RTKI B Nehich i€k®bwn in the art
TrkA receptor, as well as for identifi cation and

and descibesk indEmiseleial. othIqﬁi@@nf? aks 32@ 8598 sKgusst etal., J.
Nemochélglgﬁi%‘?%\;gf ks §15%1§s Kh KA aett e N hfohscléﬁ&gﬁ?% 7£f;r§1988)d Hirata

ion o nase do

etal., Chamkianﬁbﬁrefowllﬁ‘lmm Xﬂ’OOZ@M&ﬂpéee ab@rate ki IZRB ﬂ@)ﬂl@dﬁtlve Chemlcal
rein the rece tor is present in the ce

Substancgﬂnc};:xemkﬁﬁ9atq 8 (g4 55- %é@@aeﬁ)ﬁ&??’&ré’yl @é égﬂ 02 (25 27 32-33), p.
3423, ¢ 3308 IYCILYT) LG B Vo NOUE 385 B49C1 0 encodi ng L he
receéptor, ptor cohstruct, may be transforned
[0122] | nt oIttﬂn expeeteld théfyamunﬂdef yf otheff ¢ategtonss>bf NGpresgohBtsgwill
of a first assay plate) is coated with a
ldentlﬁe%lfﬁg‘ﬂgéﬁiﬁ?rd%yl ¢ fbMe¥8neous popul ation of such cells
" (usually a mammalian cell line) so that the cells
IdentificABAYF R iPatiriql i d phase. Often, the cells are
adherent and ther eby adhere naturally to the first
[0123] sol i AnR¥GE antibodaes'and odlpir SYGE entegonigts tan be idseitlied ar
usyally c i.ses a f.usion.of ~a kinase re t.or
characterfqeg élSlBérng%{s kalgwn-m g‘lef évh&ﬁbyﬂ %{o 1on, qr%e(ipgaélé)an?rztée&?rahzatlon
of an NGlprym&lBglcsladahu&? isAfietted DR MksERR! Mthcl deRel¥d il PCTHRO
SA"part of  the assay. An analyte, such as a

04/06556@anau ibg aisesl. amqthwexeth@d,ufmnrpde eikinase Wpfah@@tg/@ﬁms {IIRA)

assay despfipt LML SO RTHONRS S 80D e Dbty P A Tec forGisynr

antagonidt€ CEb BLISA-tgpe abbd¢As et ﬁfr)quhlﬁaﬁ?@@ﬁﬁﬂnﬁt@u{(@measurement of
8 contacted w tﬂah) and the analyte. This assay

kinase acimatisindry megstring thegufaphoshosylatiospefi the k (rme darpain oRigFeceptor
protein ty?oglﬁegﬁ’ 'ﬁi{%__(ﬁgrﬁ Cﬂ%ﬁgr ‘Lrﬁlf“kb;t Cé%kx?éée Gelt% fgly id {16’? catlon and

ng e ure € aha

charactertzlaﬁoxadnaﬁeﬁtgﬂ efbynias 6f 8 @élethed P8 els) MAa Thedirst stage of the
uf fer (which has a solubilizing detergent thereln

assay mvakvas peespherylagion af therkinasg dpswsin ofa lanaseqeceptar) for 9&8&@1@6 a TrkA
receptor, Whefelln ﬁi%q’e&%tor is present in the cell membrane of a eukaryotic cell. The receptor

may be an endogenous receptor or nucleic acid encoding the receptor, or a receptor construct,
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subj ected to the ELI SA part of the assay directly,
wi t hout the need for concentration or clarification of
w0 b@saelor7 | ysate. [0124] The cell |ysate thus pCEps20es011786
is then ready to be subjected to the ELISA stage of
the assay. As a first step in the ELI SA stage, a
may be t%ﬁ%?%ﬁ?cfgllté ﬂzle%?g)s T?élldélgg” staso lphaé%f(g Bragvkréélg(gf a first assay plate)
is coated (witH zegulﬁtaﬁﬁ@ll)uhcﬁn@gmemqgopumnon bf kichaslls psoilly € adalnymalan cell

line) so thel s Raak 2ébors e thewolid hashe OiengUB GFUpAIB e e hesgpy adhere
naturally% ﬂ{er}?rslss%?ﬁﬁ)?‘asceo 1 4 <RRBSE: chskRE® ﬁse&jse@ Ut uﬁﬁ 1Y Q@ﬁlph?@s a fusion

ture age adheres to the second solid ase.
ofa kmasmmapmr a@Mag Imlgmpedcal lee ﬂag}p@l@pépmlda lis ano grhm:ﬂyqy ﬂhel tapture
as is describ Eﬁl her ei cl oanle did
agent, oftgR @) PBEreant deé BBV S, Bt LR fgpncidate

anti-NGH §ntfb|3ﬁ§ oF SIRESRET a‘ﬁta his$0 ﬁttﬁéi‘f SfcWhd Jbther Qﬁthqq{‘}? rth B wells

capture agent so that theé receptor or recepto
having theadbtrenictelladiueh gwit the tymsing @naa@ta@ﬁladr {eg. Tir rs@ptm)jls exposed

o or oot gt LnBUER GRS o) B S e BBp i e o

other NGFe&RRM0R st khat BARHHE AtivaQas bf T&iA byl ﬂ@hg’edﬂq{IGFQ F@Howmg exposure
capt ur ed receptor or receptor construct is

to NGF emlplmswl)tta thepdheoing &@hlseaie whluhilizedhuging p lxﬂrﬁo@fffﬁét(vh@h ihava

o5 MO WERICBEAR B LB o

subjecteECRRSIENESY paitt Bﬁth’éfatsé,aymaﬂ@ﬁ%ﬂ{dus theaead forlodyenitiation or
conjugated (directly or indirectly) to an enzyne which

Clﬂlﬁcatmcélt%@é. lysate| or change of a non radi oactive col or

[0124] Egﬁgggg ﬁ%l ar egﬁ%ﬁ r%(par seq uen%{Ci C o:bgguglﬁaw D {h?ﬁﬁtsgrmge of

the assayl eggefitst stéhén @e E[Ji@A&&igebaEsebomﬁmblickp}tabEe(usually a well of an ELISA
ant i - phosphot yr osi neanti body directly

microtiteg Blgfe) dneqarnyl Yish & cuntareagewy. (Oltgn 69@9&%@%*9%%%%@9%
speclﬁcaLg t&S &g A3k E&ﬁfagég&w gsbhe ﬂﬂ:tdagé)g%ospﬁpt&p&ngﬁﬁ%% thélag

sequent t’o the anti ot yrosi ne
polypeptaiet I(ha’dg!g of the tsét@md coljidipladse iranmddeoutise thaﬁhwdab;u,re agent adheres to

bi n he anti phosphot sneat
the secongd 4Rl PRer JUE aaIaEeRob SERHICh Ropptapal At s hiteas is
deSCI‘lbe(Pﬁlq}le eﬁfna}ﬁtescﬁ’éré’iﬁ $418fal 'aﬁtﬂs&ﬁes(‘rﬁ%}gﬁls& B@G&Gt Th|é Qi2Blsate

agoni sts” can al so be identif
obtamed ishet expased o, oncwitatigdewilydhe adliering N@tumem tharthergeeptor or

T e e TR
¢arried oé‘tngé & todeMB e LeRIMAALINWRXE, RBEhA RGPl Ir M cita st rkdtgtor

fanction; (b) preventing, anel i orat i ng, or treating
constructa ﬁ@hea@qug @fcapiomesl reegpteror gegentar senidichig ’fhfmm@psqﬂatpmr

ot S5 RACH KBRS BRI M oo

residues [HB6E BlrO$inéIkiNBSd réSdptN IR BAE @l’hb@dihﬁﬁh ﬂﬁdﬁiﬁtwoaphc@ﬁbsmé ehtibody
i ncr éasi ng cl earance of §11§1)h i nhi bit | ng (reduci ng)
\

is conjughie (@tmtlbr@s mgilrepﬂ@dg@nuenwrm catalysey ycelanehange of a non-

radioactive coqor reagen%. Accordmgly, phosphorylation of the receptor can be measured by a

subsequent color change of the reagent. The enzyme can be bound to the anti-phosphotyrosine
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NGF antagonist is identified by incubating a candi date
agent wth NGF and nonitoring binding and attendant

WO e@satioon or neutralization of a biol ogical ap€T/ub1095/011786
of NGF. The binding assay may be performed with
purified NGF pol ypeptide(s), or with cells naturally

. i r_k t -
antibody SEREET Y donRleat ERSIENE Sl BioPEAFe colfiped o the su
phosphotySostneCanipedy hnd/the ienz;dnmmbsequbﬁlpbmhel talihd ardtic of a

candi dat e antlbod to conpete with

kno NGE )
phosphoe(msawm 0¥ o thFORSRINS graleculs, Jf Inalise @indrngohie &ptimay
pheso B AR ARPIRE | e YALAS LAY S LA LR P .
color change i theicelbr byagentc ubat i ng a candi date agent with NGF

o 3 otgar hd utersarl DB L TR SRS
NGF and ﬁb@?%\g{éganzmn@oﬁg:drg%b ff(‘)lﬁﬁ*’lhg @harﬁ&@nﬁﬁts' \(hy t‘t}in&iﬁ% t NGF and

candi ant agoni st be further conf
inhibitingNGF kiblagéwl bgtwhﬂycaad@a;iswns{mmpatma)essnedwed baNfer &ngnahng
. biological actjvities. Aternativel bi oassays.can
functions [b3prer ey BOR VA 0 €I DU ENGF DEBPRCSRgl i Rejeding

cancer pzﬁﬁ QSR REdAit BRR mShstiRE; QMIQ&!&E@M Yech@RRYNGBRRERptor activation
changes i n responsive cell These include, but are

(includingSErk Airagepbat dnmen:gatlomnd/ng authehqsphqrél’a@nn) 4d) ippreasingdeaance of

NGF; (eggﬁlhfbétlr?%ng éigl g“)nrﬁgﬁ%%t er,ﬁs pro‘é@‘?g@for R?zuarsét > d)fngeoseg]nlg he S’en’cs an
NGF antZgQDnZA 2 ekdied(tkSAbubatibl b @hndiiat agdht SAHENGFIRA hiotitofiS binding
(1997); Tsoulfas et al, Neuron 10:975-990 (1993))

and attenéamrmduqﬁlgn penetratizaipngriadiplogicahaciivisy hNGTHf The | mdmg assay may

be perfoﬁe%%ﬁf{égr %??ﬁ? rp\ékﬁggtl%\(gﬁ&t \Pﬁl{l %:QISQ%Q&JRL? epressnb%( pr transfected

to express AWGBpolyPaytdagh). Iiveue eﬁBodlﬁﬁﬂt BEhindiagayands p b@rﬁpétitfv@ binding
t he survival of NG- dependent neurons such as

assay, Whar® Pecbiley eéagatrdl%%ﬁntgv&ég 19 B9MPEP Pt rawiyklig) uggonist for

NGF bmg{nlgfi% %@agﬁal%&%efh&%gg Ih%?%@@%g&%d 1? v%l%uf%aﬂﬂ% cludln%the

ELISA fhawtein otﬁ)a\/eixhbmlmfﬁaﬁts hh&NGB Qnﬂi@&ﬁst i§ id¥98fied By irsopbating a candidate
cal act|V|t ent aj '

agent Wi NG ramf rglq'q%ghﬁétg %W@mNgEMnso regeptah difaetization and/or

tophos3h Bn. Such as a candidate anti-NG- anti body or a
autop OS? 6lj&ll/aglate NGF antagoni st. After an appropriate tine

[0126] the Eellowingspitinkidentifidatibe thesaivéy of eekhdidate anti-NGF antagonist

ffer tion,. neurite outgrowh
can be el anf g0 B blpbesii fagv ‘e i ergei bioldeida
activities? |&€é§n£fvel}eroﬁﬁay§@anaoetﬁs@dl RE4cedth caRdidMies HirédtlyNFor 624hnple, NGF
al so be asSessed by nonitoring the ability of the

promotescamietibratof negpirtlogicallymicdgnizalierchapgtisan eezspgnﬂwn aedls. iThese include,

but are ngﬁggﬁé@vygrgnwgrggfﬂileg@gt%{eﬁu%%m ce?l %ﬁ!&mg the growth of
neurites ﬁam%%%e %ﬁl\f/se(g](%@%%)and@iﬂ%il PioRNFaf Abad) %@z 'USA he 2021 hoxks(1976);
Utfer et al., Biochem. 36:4775-4781 (1997); Tsoulfas et al., Neuron 10:975-990 (1993)),
promoting neurite outgrowth from explants of responsive sensory and sympathetic ganglia

(Levi-Montalcini, R. and Angeletti, P. Nerve growth factor. Physiol. Rev. 48, 534-569, 1968)
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[0128] The conpositions used in the nethods of the
i nvention conprise an effective anount of an NGF
wa@pagonrst (such as anti-NG- anti body), and, PCI/BE82085/011786
enbodi nents, further conprise a pharnaceutically
accept abl e excipient. In sone enbodi nents, the
o . . ¢ ' . .

and pronflHRERE Glhal 5 1BF ddahdelh Aorisp il e BbIOAR, AFaEH R ngtion,
trigemintlozahplion)loakgmpah&icadanglicesaroma@.g.,IClam & Patterson, ool Byl

and bel ow. I n one_enbodi nment, the conposition
75:705-ddntdP & Bughmpiye Baviey dieveorment 148185004 nd 883 ke Rus, the assay
for inhibih SITRE BACACIBOTRLY ity Al B NOF EedbliE AL AAMPAGE plus an
analyte, suchrmo neailifata ahG QUG stitiboslgloe atcanlliflate WG yntagenisr At an

.of the follow ng: ap. antagonis .g., .an antj bod
approprifi deneging 6l (SBRGrR il DS SpsaTen &eilégf%rgw}am@p}e%e Suthtowth or cell
: nt agoni st that binds to an NG receptor (such as a
survival@ .
TrkA and/or p75 receptor), and an antagoni st that .
[0127] r edudés apilitpefiecarditthitclN Gl antdgohistitovi s tl emmautiélze a biological
| tor signaling,.lnstill ather.e dinents, the . . .
activity Qf¥{EE 6 115 BE Breprre b MR the HOUUS it e PRdidafeuzp todahibit
NGF mediatel) suffTidl R eeesittydiic Bat dotsil Rbbinglid@&frv@val bloAssay as described in
i mmunoadhesin). In other enbodi nent's, the conposition

Hongo et@ngdhibgidemarty: NErR231{(28@bni st that is other than an

anti-NGF antibody. In still other enbodi nents, the
: Lt g[ga[i ant agoni st that is other
Composﬁxﬁﬁ%?ozu%,%12\&1?”“m?ggglﬁtell%ﬁ%flve%not her than an anti - NGF

[0128] ant i Mbdyombositddyaised e mBEiids of dit iNEntRAlcagPhiks tn effective
i nhi_bits (reduces synt hesi s, production or

NGF
amount qfgnd¥{3k antpgonigiEncarmp atihEAk 3ntihady),. ke nsemgsmbodimeriy durther

compris S ARERL REARODLL BN I SESIEARhH L AR s o
use in ang offtheantthodsristibedhe rdGFERhplgoof Sichicompositiass asivall ashow to
W th an adyv, [ I n sonme enbadi nent s,

rse i ne response.
formulate,ipge ﬂ@.d%ﬁ‘fflgﬁf)’ﬁ‘i aéltnggfigr §%qt1é)gta§§ %f:],o&m Inyoe gfn&gglment, the :
composiﬁ%l‘[‘éﬂc rided al‘i’f\l(ﬁ’%ﬁ:ih%his't\.'% ﬁﬂsﬂepg Bodidknfihd catfiiBion comprises

e directed to an NG (1 ncluding an anti-sense
one or moxe MGHlaetagbuistst &datothex embolmhantabée dorepesiidomapniEises omnor more

anti-sens | ecul e directe o.an NGF receptor (such
NGF ant S0 Gk e G SR G folP PR Spiantst (S an
antibody};%i_tr ﬁikayﬁm%ieéuﬁﬁék% wih AQGFNAM i AGIA Elxa% biBds & ARG

receptor that binds an”NGF3 a Tr .
receptor (strohyavbaditie’s hmd/orpY Saaedptor),lkead antantagayist that radudes (ifpedes and/or

i T
comprised @hY NCHY anthgon@ (R isaiop o dirkR @ﬁ]ﬁxunbﬁtﬁlegiﬁit(i.e.!\ﬁ{%ﬁlﬁé%ﬁ&%mm

. recogni zes human NGF. I n sone enbodi nents,

immunozghhesin)NGE ogher embeaginiestshthewamppsitign comprisesany NGF antagonist that is
e A S...the antir ant i body i.s humanized (such

other thaf 2R 8- 51 BRI O Gl ot B RGBS any

NGF ant£f6aad tHae it othdr Rianad Tk ANGim @iald REGY arkDEFRE A8 arfark RNETRdHt ibody.
regi on that does not tri g_ger an unwant ed or

In other epplepslimeniplaa NGt antegonistionibis (redusks)NGEsyntbedsy prastictionor
release. iny Sonte e%boﬁ%ts, e ﬁb@earntaeg%gl%g binONGE atlntziedo%Q Bcl)t_signiﬁcantly Cross-

react with related neurotrophins (such as NT3, NT4/5, and/or BDNF). In some embodiments,
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NGF anti body conprises one or nore CDR(s) of antibody

E3 (such as one, two, three, four, five, or, in sone
weepwodivwents, all six CDRs from E3). [0129] | tPCEUS2005/011786

under stood that the conpositions can conprise nore

t han one NGF ant agoni st. For exanple, a conposition

the NGFG.@fhg@ﬁﬁpfslrl%e ad¥BEi8tel Rath ANRIVEREBRMUAE r& NGB&IIS%S $n Qém%bodlments
ant agoni st a mxture of anti- ant i bodi es

the NGFtant@gon@btsgniezf@g ot the @mupeqsinsisiiegs offyin JGFN GFaantibedy, angnti-sense

ol PR Rt Ao AR S R L 98 Lk i r
encodmgCNGFD, RXRINeald/meREMe TirkitoM o AN r@@epmr(gudlmrmmnd/or p75),
anti-NGF anti bodi es that recogni ze the sane

an NGF @pititope ceypowid preNeHt staysbeilasaloe, ademinmarnegstiveouitation of a
ek vk 8l Bk Gp At 50 R BRA8 N AR08 Il GAE B g7

antlbodylaﬁd talkénd3e agbitorl My Eiiﬁm@Qnﬂj@ﬁlrﬁétﬂtthe NGO aREE GRSt is an anti-NGF
armaceutically acce table carriers, excipients, or
antibody§ ﬁ%@thﬁr smbedipmats thgea-NGH antqdyrecoeairgs brman NG . o some
r [
embodm‘&slﬁkff%ga?ﬁuégé.}b LQEHEO‘{)&% g%?ﬁ) fhoétﬁf:@hér %&M&lﬁ%@ts apd anti-NGF
an‘ubodyIlglhmhamzarb(duﬂomnﬂtlbbdpﬁi% describediberain) s @l still ether embodiment, the
table carriers, ex0|g|ents or stablllzers are

ant1-NGI<A ;( ¥ COMPrISes 4 c&nétﬁ{rrsreglp et dag%%gj 2ges @n unwanted or undesirable
immune Fééﬁ&ﬁ@t §uRh O BRtBEIG Ine BRED [TRY o AIHEES ¢n Qﬂxfef @rﬁﬁocﬁﬂf&ﬂtsaﬁle anti-

phosp hate, citrate, and other organic acid
NGF antdpotly osingesesone e nodé GPREes)ed mbiitodycE H(sact asrmtd;mmuﬂmee, four, five,

res atives. (s as o decyl di net hyl benzyl
or, in SOIE ﬁ?%m cpts ot %%ﬂ%%&%ﬁgéﬁom um chl ori de;
[0129] benZﬁl 1Kﬁﬁdéf§€b§éﬂhﬁf th@%on@sﬁﬁsﬁMQlc@mpﬁ@é Rlokdhan BH@N@}F
butyl or benzyl alcohol; al kyl parabens such as nethyl

antagonisiy For exsymplpar covenesitiontcee h@npnseers@nedhmwaycmbﬁ@famhss of NGF

e BRSSP GERTr BAL RO 15 e 8 o

well as nREbRRY dﬂﬂlﬂé@ﬁmlﬁbseg@ﬂ NEF Anta@bniktd RO ah eRiLNGIB antibody and an
hydrophilic ﬁ] rs such as polyvi nyI pyrrolidone;

NGF inhipstpriocoaenayad eagxegm}@mempgmwmﬁqm@rlsamp Hynreae anti-NGF
antlbodleg Lo 'réjch gﬁl’z %&aﬁiﬁgﬁgf)ﬁg@, éi%feg%’ft] 9@ et% ?%ﬁp ('}l‘i“i gﬁ%bodles that bind

es |nc

to differegt ¢pipes ofMMNGRDsedifforentNGE iaRibitoS N @ingiounds. agent S such
s EDTA; sugars such as sucrose, mannitol, trehal ose

a
[0130] o s&hopempositicn wwﬂwmem@ese@uﬁvwmn&ﬁ% fusthen compassdi um

p h?‘fma"ér@% on| gpﬂgﬁliéfc g%r{egsﬁ? )s{c@% c > as %Wn?ﬁ ﬁ%%URw@f’fcﬁ)and

Practice of Plnohyey BYthdie (21008 bippiieb®)Wilkimas amt@lilkirsaBEd yK. E. Hoover.), in
the glcegt?ﬁfgfexc agl ents are fu[llt her descri bed herein,

¢ torm p 1’9 1t H’F%‘@rcﬂ%ug‘iuséﬁ HOBHO STeP AP SFFIDEGAYS, OF
stablhzerQEI%Cholﬂ?m&’(?ﬁ)q‘eél 1eﬁf§rHt %p‘ﬁﬂuﬁ Bo&%?ﬁﬁtlc@??@écﬁ ahd'dha Y somprise

serve to enhance and I'enment ecflvene
~ buffers swrh asiphosgetst sitraten ambmlhem'gmﬂc aedd; sintivtidards hxeludﬂmonbfc acid
an.opi oi d anal c. In.so i ments, the

e di her
and methipnings p¥e§eré{ﬁtlY\?§%\ ﬁc%‘g?%ﬁ%ggﬂﬁ@%ﬁ§m%§@ Cg
hexamettfdhfmy %loﬁ@é,@eﬂz@f@iuﬂﬁ thiofide,'JanS@f&hium chloride; phenol, butyl or

benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol;
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enbodi nents, these agents are not NSAID. Kits [0132]
The invention also provides kits for use in the
w0 p@samo7net hods. Kits of the invention includeCDOS2005/011786
nore containers conprising an NG- antagoni st (such as
an antibody, such as humani zed anti body E3 descri bed
e | r .
cyclohex nsl’t%‘r ggl%tl aol m—cgéggl)r Lm\gfglgg@g%ﬁgvgf%'i {IEQ th&?g‘c?ﬁft 26 residues)

polypeptlﬁEzi westsinfsuthes sennanrlbuningdgdati, bedmlnan@mbulirrs kyirephilic
enbodi nents, the NG antagonist is NGE ant agoni st .
polymerscfigh ry pRlyvinglpyrralidens; aming Facidsriueh @ﬁﬁa&%ﬂ@ml% aspargine,
T
histidine Ca&)n%{ a%ﬁlé/gﬂe no%.gcf,d%gg@%s? Eg%&?%ré%e%h eﬂ‘% c&t&e Ja%hydrates including
glucose, mamtme asthiRgirms; clhd"latﬁigf@‘en‘e rhadas®IDT A, sugaes dich as sucrose,
nprises an ant agoni st that is other thanaf\n
mannitol GeRIPLOGER HDID6 8 88/t TorrRing Gauntes RSy SUEhBH IR B Stat pRmplpxes (e.2.
- 43
2 eSS0, 801N AL 000 o PRIt DN o
polyethylenerglyeo®#EG)e ﬁharntab@ltically woepatls esipentamt furM@F described herein.
i3ty 37 RBSChER a5, o) O 3 S5l 850109 S0 Luncrion
with othe# Qgéﬁ?@ﬁt SRVl hhAYbeQREB/ 0P Eorﬂﬁfeﬁleﬁqﬁ@ %Tfe@cﬁveﬁ@is' dteYadedts. In
(such as one, two, three, four, five, or, in sone
some embotimdhisptht shea Iagend; usarcmdfan@lgﬁﬁe) In Somesagnodiments, the other

includes an opioid a e
agent is S NEA L B e ot bt R e ] a8 oh Righl B  ome
embodim@AROGe R efits akdiotiNSADPes not include an opioid
anal gesic. In sone enbodi nents, the kit does not
include an NSAID. In soneenbodlnents t he i ncl uded
instructions conprise a description of administration
Kits of the NGF antagoni st to treat, aneliorate or prevent

bone.cancer.. pai l ' I,at '
21 Bone TR SR RS KR RUE B g PR Rl
1nvent10noiﬁ§1§l§lé BfsloN@bRI dontalites drhprilig 4 NGIFRint£pOATE (sich & an antibody,
escrlﬁ(gtl on of selecting an individual suitable for

such as humenizad patiteds & dercribedderein) prd iremambodipenthdpiher gamprise
mstructmng?%rqi%n % 523 fa%%%éax%tﬂ ah? 8%\;#1% trﬁ&h&ﬁrlﬁ“%c @%rﬁg%%%@&ib%ﬁ eflgrem In

one ne

some embbdithenfs, o NGE aftagonifas sy NGF udiaggniseduserbaddierein. In still other
associ ated Wi th bone net ast asis.. In still. other

embodimgpisoidie frompriseiean NGF aptagppist bais psa ikd ipapnoadhesin (ie., is
other thah (’j[?lgﬂ" Iﬂhﬁlﬁﬁﬁdﬂégin? N NSehe ARl RRE L tﬁé)klf E&fpriseR %{?W antagonist
and/ or ane

I'orat e’bone cancer paifi inc g can
that is othm ithancemsmd GE dintibddy. Hortll msﬁteasmhedlmentsnﬂ&tlmﬂ domprisar any NGF

‘the instru ons c a des
antagom%ftha&aqﬁqﬁ?r @ 1 AgA W%ﬁ%ﬁ gpq giher ham, An ?ﬂ%ﬁﬁ‘g?ﬁ&’o&l{’ In
some e o e P deperibed
herein). himhed(?ﬁlmnﬁmgﬁsuthdz kit sompri sed i g -ING e antitiotdly oampupmg jode or more

sonme enbodi ne, the NGE an .
CDR(S) QQRUBADEA (BFRE e RV aRTRBAPE: FrFr oMo OBoRioRRRgiLs: ol si
CDRs frd 830N RHeagYdftherdtS tBOkit includes an opioid analgesic. In some

embodiments, the kit includes an NSAID. In some embodiments, the kit does not include an

opioid analgesic. In some embodiments, the kit does not include an NSAID. In some
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adm ni stered with an opioid anal gesic and an NSAID. In
sone enbodi nents, the NG- antagoni st is not

w@osoadmont stered with an opioid anal gesic. | n BONES2005/011786
enbodi nents, the NG- antagoni st is not co-adn nistered
with an NSAID. [0133] The instructions relating to the

embodimgats, feiiudid in GRS tobbnufiE RleSiripliop 2 iy L TR NG

antagoni@4MrBAtSArh@lidr@ ok PfeveMEbonBicamste gaihligdidng tancthpain associated with
containers may be unit doses, bul k packages. (e.g
bone metasthsis a@@ghng)mamfgcfél)le metheds ggﬁqu@fb]g@gm |’ng§ kitpay gﬁg}er comprise

a descnpaﬁ)x? B# 3 gotl:;}gta%l E}I?e:ql}llg,ﬁgl S talng? oI tﬂﬁ\éﬁﬁéﬂt %Q%e@ é)gl elhé(lﬁifgﬁl | Whether that

on a

individudl Bafdbone?abéd PhainSinelatinig tahetd @dini dSsdch&eckthh botelinetastasis or
machi ne-readabl e i nstructions (e.g., instruyctions

whether aindividualis at nskgrfdope cancenpaip éngluding ranger pR Rysogiated with bone
metasas 9P G85 AR Smb AL 5t APl DR AR B iniscin

an NGF 4 on@t & iréd, |eeind and/oeaaelidratg boo eancanpen inphiding cancer pain
i ncl udi ng cancer palg ssoci a ed with bone netastasis.
IO

associatefl ygthy hpneirpgiastasy, st rag@)o 16r|1enb§, g@tlpgmqao%%pnmnsleﬁe
descriptidEbRHSn R g 1L RREGE gﬁﬁg{)‘hlst[tg 33 diVid8alat h§k Qf bJﬂé'oﬁncer pain
inventron ar€ 1'n suitabBle packagi ng. Suit
includingemksagiangadsocihted edth ot neastasis. [Tnsdmne dnfoodlmﬂnai, the NGF

antagorig s oSS RL R A AP TABTE L TR CecaheBRra b N

antagomga}é;g@gﬁﬁmfls%re&' $8thi 43 ORI B 42k WhbJHiRefPaRe N'GF antagonist is co-
evi ce, such as an inhal er, nasal adm ni stration

. administeted with apenpipid analgesiomdar NS4IDa i soeenbedinentscibe N

.as a urn ave a. ster] | S RO
antagonitgs oot vihin T AT TR bbb sfBRBRR B8k nor
antagomﬁ%H&t‘c‘%nadQﬂﬁlsfé!'redawi{hathmg a stopper pierceable by

a hypoderm c injection needle). The contai ner may al so

[0133] have The sttSérncﬂl@Sa@l@é%StOdbﬁ fusg ¢ IEQE@ptaeomﬁfege@@f@% Iyiiptdude
1nformat1§{1&38 gosrggl%,r é)rgfg%le ule %&Eog?e?fba%gm terloEﬁ fﬁ tﬂga}}{ gﬁ@esda

on nee

treatment™M TheScbhtaiRie nayuaemlt@@mg bulk phb"lfages)mg),&nﬁ]ltlgdbse packagdifior sub-
ant agoni st, such as an antj-NGF anti body

The
unit dosego }ns@iuﬁfg@ns,ﬁgyplfqglrmﬁ@ kitsofithe dyenflangug ﬁ@)lcally ertten instructions on
| A
a label 012%%%%%% ﬁyetﬂ %a%,vay %ag)%f %jhc?%% i?xgﬁl;dﬁd il tﬁégﬁ é#{ﬁ{sﬁléclzj geadable
instructiddigf(é.gr, $ns&ﬂdt1¢rmtoefrwd&inl amagmetio rorrapﬂlcmm stobdge sk yre dldveacceptable.
ri ses a container. and a | .abel or, packa

Kit
[0134] { s e Sbebyr RckaEsaBesbgisale It HiAGoBBIRELPAGY I5of fardepting,
amellorallﬁg 519% é’@@é?ﬁn@%@hé carcBEpdif ﬁﬁm&@cﬁﬁ&\ﬁaﬁﬁ%ﬁ@&ﬁﬂe@ W& bone

ture-conprising contents of
metastasiie dastivotionsahay ke plonided fer madimﬂmgmrytd the¢ methkeils described herein.

58 ST 248 B NGRS s PR s,
but is nopﬁfnﬂeél RC b Rgtﬂ@? :]&@ r10&b18 p Qﬁétgﬁigﬁfé% Wt4164 BT or plastic bags),

astasdis. Adm nirstration ant agoni st and
and the lﬂces edsnantteroplated art prekages for use in combination with a specific device, such

as an inhaler, nasal administration device (e.g., an atomizer) or an infusion device such as a

minipump. A kit may have a sterile access port (for example the container may be an
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[0138] The NGF antagoni st can be admi nistered to an
i ndi vidual via any suitable route. For exanple, the
wOogesantoagoni st can be adm nistered orally, PCT/US2005/011786
i ntravenously, sublingually, subcutaneously,
intraarterially, intrasynovially, intravescicular
intravendu34610tid8 vig 8r 4 DR H&\Hﬁ’?& EthppdrHiér2bEe Y &by Yodermic injection needle).”
I ntracardi acfy, I ntrathoraci cly, 1 ntraperitoneally,
The contiainer mag atsp ihavd @astesile asodsk poyg (o leyamply thebaitzineomay byan
. su ltory, and transdermally. Th can be e .
1ntraven%%8ﬁli%§{1 Ep% ar 3yl ]t'l%;/’mg 3 pto&g.%@rg?abf%byf A Byj?qﬂerﬁngf injection needle).
At least $iRRIcBYS agdnf REMESomPARESH Bin NEF hhiagoniSt SRANSI ANSH-NGF
' syrups, Wwafers, lollypops, chewi ng gumor the Ilike
antibodyprléip @petdiney may funther ogmpristl gacond gharamceuticaliy ective dgent.

Lt . il led i th { that .t
01361 g niB iR AP P Fotonp sud s prs and
interpretive fifolRAIRAUINGrRall®, the kiHTbiplikates Qntdild dn8 GBI B Package insert(s)

avai |l abl e. [0139] Accordingly, in sone enbodinents,
on or assppiatefiGAththe ggaingt., such as an anti-NGF anti body, is

adm ni stered, to a jndividual i C ith known ..
01371 72T B 80758 R0 Gty e e lem bR QARG gl fimprisng
contents af Bhelkits dedcribyd aluviel Ml SviGe EMbodin@AtsOHRIkIR cPRIpieelaldNGF

time, by intranmuscul ar, intraperitoneal, i
antagonigty{sychas ratmah rpiziody s with interpaian indicpting wrertp dighidhone cancer pain
. - 1 OLr A0V Al pe al, inhalation or
mdudm% %c%i%’aﬂ?%ég?%%@ ‘%{o}{n@%{é gl%g[ht%/&sgvai | abl e nebulizers for

liquid formul ations, including jet nebulizers and
AdministtatioadandNGEmitagonist andessesahent éfdresdrenhi st rati on.

orasy 1 QU Cguomlatt one. can be, divect) x agbull fefl a0 o
For exanfpld, 8hd REP %ngbh’fs’c O beAdhffRRVhiy, i#}ﬁ'eﬁﬂﬁﬂﬁ%ﬁbﬁﬁggﬁgﬁ

e aerosolized using a fluorocarbon fornulation an
subcutanawisty, égradgewallyn irdtasynoviallyi, italvestiadardsuohasivid the bthdden),
. m.|led powder. [O1 [.n, one enbodi nent ., an NGk .
intramusgprt PR R PP A R P G p B Pgylaly, sublingually,
by inhalakiBhIS} KPpbReR}, ade hiaM@IeymAIBE Thef U be SkAMMLQ8d 6fally, for example,

) site-specific or targeted |ocal delivery techniques _

in the formef tablletsy wp¢hssicapsyhesaaliits, suspensienss exrHpe svabirs.t1plyes; chewing

o or ARk B, B o b7 i AP peson s

in the artieg dheextiphatdEcribey hefed ke not Bitdrkled aslb@hitiitiigtbut 06 BdBlustrative
shunts and stents or other inplantable devices, site

of the techpiswps availabler i ers, direct injection, or direct

0139] GEPLASRkRy, B GmEefivadiighs WGP hiFor G, opfPag an sugiznor
antibody f i atiirdsteied $o @ indaviddNHm acdoadimoe siith(khuoi rmahedyt such@k intravenous

.. antibody) may be used for admnistration., In sone,
administigHerd Sretftasbolar o oaH IS ANKISIORYY e RPN Gfitdne ¥ intramuscular,

ntraperi BEH, inbiheRGRo HER bR By L Moy e 1 AOAIA ol mmathial, oral,
inhalatiof or topical toates, Conaherdiallg atdlabld mebulinss fooguidsiongulations,
. . phar eutically acceptabl e excipient. . . . Lo
includingiRoReRRUGE Mtrﬁsoa%%eﬁa_@mré a&&@?ﬁﬂ g%t%dﬂé?lé“?éwlﬂlﬁd
formulatiof§ A Be difddfly AE6u1iz8d ahd MBhMilizaPpSwder can be nebulized after
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substances that facilitate adm nistration of a

phar macol ogi cal ly effective substance. For exanple, an
we@z@spiwmnt can give formor consistency, or acPCEHBESH05/011786

di l uent. Suitabl e excipients include, but are not

l[imted to, stabilizing agents wetting and

s UM HERR RSSO B P VR SR tgon

formulatRAA0 Geh&eredobdinBAles o@nhaRddlas aﬂyéplﬁl‘mid%d @fisled pbwder
parenteral and nonparenteral drug delivery are set

[0140] fort An pre ﬂéhﬁ;}diglgbh an Ne& |eagoness iadmipistised wie sge-specific or
0 E
targeted lo E 8%&@ H%%ée@%‘h‘iues gﬁ%ﬁgl é"gf él gépggiglgg)g Q%%?te% Poézélfzdelfv@ry

techniquaslitt s Vaddusamphiatdbly @plot Qﬁn’cﬁeﬁ off the NGEraapgohisomelatalelivery
i ntravenously, subcutaneously, .intranuscularly,

catheterspgushragiinfgsign cethelses, @geﬁw ligrpathetes s sl %aﬂwterestyntﬁetw grafts,
adventmm g@csg{flgtg Fiﬁl{l Lt%nt@ %‘f‘ 8 e ! EIFIE ;d!egi%ess gﬁ% I?e%efﬂaz%akﬂ;&s, direct

injection] redipst dpplichigdn. dik%a@g Péi@“ | FublicationdNo. WEs@)/5321tiang (AR dPatent
repetition, wll depend on the particul ar individual
© No. 5,984,388+ hat i ndi vi dual' s nedical history. [0143] An

[0141] anti Vﬂ% ﬂﬁ'ﬁ*ﬂ%@i&ﬁné:g?mgﬁ@%ﬂa%bﬁfsﬁ s8ch b’sSéIRQN@Wantlbody) may be

sui tab In i ng bylnjetlon .
used for aalmﬁmmnon ohestnieyembottiments,eaiSGY antagbuigt mme bd sdh;u,mstered neat.

Ant i .- t
tnsome (RbSERERRGPENF oFaE i spRpriom s QN 08 A BBe dpd i ben
various f@ﬁﬂﬁﬁ@dﬂs}’mcftﬁ'in Frhla8 bhiPdongR gb@ﬁﬁdrmﬁﬁﬁn@ﬂl}} Qféglbtﬁﬁe

an Initial candi date dosage can e about 2 kg.  For
-excipient. H%hapmamgwlb'f acpfmsalﬁc exw@pients aveovanin the @lsﬁ e tﬁéﬁﬁvyly inert

substaneg e Ao TG oSS Bt OFs By Rl st For

example”ﬁ{é‘?&lﬂiéht 10078 e 6F comisRncyl @B asisadinRnt, | f@ntable excipients
factorsnenti oned above. For repeated admi nistrations

‘1nclude buteare sefionizgd tgagtgblbzmg GBYYY., qgtérpggqm], U g,lﬁylpg, agents, salts for
vary1hg %%gogértg'gg%]ngﬁp atm%n% 1{'{3 ri)tuﬂ}eiSs Mél{ﬂl ng?etr{'éﬂ La | §§' E%iplents as

ons occurs cl ent

well as fofi@il@aRey forCpar@iehbardl onpaieheye drdgoddlﬁdtsyce&e serforh irpRémington,
assocj ated wi th bone netastasis. exen‘ﬁl ary dosi ng

The Sciepeagndeiiasiset/iRdesmaeai B h Ed MpdgPal lﬁhm& 8P0dose of
b e
o) 2%, LA O LRULPAEE Bty IR ) DR i
(e.g., intlbpelﬁtoﬁﬁ(l)lm ﬁlltlan@ﬁ)tuﬁlgrsmgoﬁtaa@maly , Intghdogcwdady, \eta). hfkcrcordlngly, these
wee wever, other dosage re e us
agents catiehsciombirpdoite Rarmaceuical %?ccshfg{?@@gwﬁéyab %ségaga Ripggr’s
solutlon,giggtlrﬁsgeas?fdtﬁ)h Oe{iﬁrtpg\'hﬁg ePhd SurBGiEHRagd ﬁ%lnﬁ‘éhaﬂpl §ose, tlmmg and

romone-four time a week i s co
repetitios,onmitl dfeptmhbmﬁe tpartlcdlzaus imigvideal gid that rrmimdmilstmeiwaj; Alm@ryo

1451 S0 TR LD SO 2 TR PR A O i
injection @pn% Ulnird i dtRal Cf" RtrRBRIE Ly 2suBBiltibbud R intAn ik gLy, |eﬂ: S AMRI-NGF

odi nent s, osi n frequency IS _once every week
antibodies gt alchbw@enmste@défnaylnhaI@te@kgs dessriheg herejpe kanerally oy adginistration

of antl-N&% nﬁb%gevse&y wﬁla a%%ﬁi‘ate%g% c§n w%ﬁt 2 ﬁ‘l:éﬂ{% F%r Yf@?ﬁﬁms@df the

or once e nont h,
present nﬁzrenﬁc\te ayyp&alrdlaityhk)sa@rrmghmg@'e frohin equmt agr &fs] pd/kg i Jug/ke to 30

pg/kg to ggoeﬂga/l?g toI 3 mg&s,I tlo%O mé}ké t%rl%g rr@;kgc (%'nr}llgrg,t de%gr{liciing on tﬁe factors
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techni ques and assays. The dosing regi nen (including
the NGF antagoni st(s) used) can vary over tine. [0144]
wo pooganwral , when it is not an anti body, an NGFCT/US2005/011786

ant agoni st may (in sone enbodi nents) be adm ni stered

at the rate of about 0.1 to 300 ng/ kg of the weight of
mentioneH Q@o@atljo?fk:ﬁ:eéj(éd’ écﬁiﬁglsfrﬁo?hs 9{'@ SE\Q&ra{l Qﬁfsemqeﬁﬁ deﬁénﬂ% on the

di scl osed herein. In some enmbodi men for an ad

conditionptheitesatment is sustaingd wasil g Id@SlredI elgeosesslan gf Bﬁgnptpmﬁpmr wtiB

sufficient &Herg%eggc f%ﬁgﬁa ac 1eQed agﬁuce': a%n%er pam ;rsjggc&@(ﬁ {V%tﬁ l!I)of:i‘er metasta31s An
exemplarwdbi;mg&@ﬁm @Iihmbés qdaﬁmstemh@rn mimll &0£Mhbmd nigﬂleg followed by a

weekly nﬁ]rg%)\élpgq & e gfa r{?)ﬂ{acﬁg@q t o‘%rllﬁ V\Ellkliogigiq{tfh ]iovyeﬁléoy a maintenance
dose of aﬂ@ﬂt fimg/kEerly 6the RARNHowWRNE, Ah&iRIos£RNSEiARN kP PSusBll! depending
known 1n the art). [0145] For the pur pose of the
on the pafiera 96 Rharmagakinetie decay et ﬁﬁmf%fﬁﬁlp%ﬁr avighss dqyechisive g Romgspmple, dosing
L
from one %ﬁtacglgeﬁ s?l%enlégst {)]rgr e@??g Rt oy & gmg’ﬁ n?éﬁ'isaggﬁﬁ%%ggﬂl% @1‘3&1 about 3
ug/mg to @bout Iiengibg (sutloasebottrepd/md, abmh’el(]w/mghdaoagé(hpg/n’g, about 100 pg/mg,

about 30§yt Py o™l RESTFBaE e BFRARC 11 SR cosine

frequency Bf‘oﬁw@&rﬁ@edmeveagﬁ %eksaﬂiiri Jneueéks$€xfeﬁ3j1 b ek, etdip 6 weeks, every 7
attendlng phgc,lc:lan |call}éthe clinician will

weeks, evepht HieetefVoRh WSam%@arﬁ Steeks gk RNSESVATY TRt~ gy 2 months, or
every 3 nﬁmnsb&%n et nmel ra%fé@,&%tﬁs 1R rah 2CAGHYy FldBkor8E BY BMREntidMBI

desi r ed resu Enpi rical considerations, such
techniqueggnd psaysaTihe Idpm@g r@mén &nflpding|the N6Ht antagenistishuserpoan vary over
determi nation of the dosage. For exanple, antibodies
that are conpatible with the humani mmune system such
[0144] as hungdHerdwiasi it batbt @6 aibddy] dryNGIEItagRist hfagh(ﬁ;ssonimy

be used to prolong half-life of the antibody and

embodnr}@r@/ baedministerad pibayate ef ahpuh P de REQ mgrke pbthe yeighy ‘ofthe patient
aivide YRS, RYSY s B SOURDRKALr AL s B InERL, Rignadut

patient 0ﬁ1ﬁtd1ﬂa$w§@lhe rdahés)tangihlg fiopt aboac@3 S@SJOIO)tng/kgm haeradmmlstered The
treat ment and/or suEpreSS|on and/ or ge ratjon
particulapglospgs regEney 164 dpse Hming ndrpgtitios) yill depepdionde particular

1nd1v1dua?m R4 Eﬁy Hﬁi?’w&tﬂl’@%?é?héavgr | oﬁtds QU3 é%fth@Pfdﬁ 89gfe iR e8] agents

e appropriate s formul at evi ces
(such as the rhaHdife efitheggentsiral othet aoadnéaa’eomr\eelkhmwn imthe het).ar t .

[014 n one e dlﬂEﬂt dosage
[0145] Lt 2GRS PO DEDAEBRH R i FBAOPYaP fosage of an NGT

antagonidt Wll‘ﬂbﬁ’éﬁl on tﬁ@ @J(ﬁaéfrﬁ ‘?é?(s}y{o‘f €OmPO&itihs ﬂﬁ@lregt) employed the type
adm ni'stration(s) antagoni st (such as an

and SeVelHﬂD’th bhﬁjga)m td lmmraatctm a\ﬂs’char thegigendris adroinastend Hir osages or

ant a . q., ,anti - - anti body. To
therapeu o Boskerm RARy TErb b hRficgh S SIS OR A Hoatcle the agent,
and the dRRidlioR AR tHéeattEﬂ(!th‘ﬁﬁ?sman. Typically the clinician will administer an NGF

antagonist, such as an anti-NGF antibody, until a dosage is reached that achieves the desired

time.

result.
[0146] Empirical considerations, such as the half-life, generally will contribute to the

determination of the dosage. For example, antibodies that are compatible with the human
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[0148] Administration of an NG- antagoni st in

accordance with the nethod in the present invention
w@2amwshelocont i nuous or intermttent, dependi ng, PEDDS2005/011786

exanpl e, upon the recipient's physiological condition,

whet her the purpose of the admnistration is

: or_pr - £ act 0

immune bR EEH A nBhaRiRORY R Rkl Ehub RRECT Tt o

prolong ledM-BfpuTithd artftody ax@tmnprevdrt thehatibidly beih@anavksd by shedivst’s

) anti-NGF anti body) may be essentially continuous over

immune gysgges Breguency g afmdstitionimay beydetgrpningd and adjustad; qvgr the course
: , ' f ' .

ot 30066 35,y gy L 94816 U B o oo

amelioration hmfjoredelayedftiin. AREmaEyely)Gustninkd gontimuotefelyags formulations of

. during, and after devel_opjng pain. Adm nistratjon_can
anti-NGlpantihorliss @nayderapRepPaits ofarionp &rmunations apd deviersder sy odne
sustained 212 Se BB IeQEr event likely to give rise to

cancer pain associated with bone nmetastasis. [0149] In
[0147] sonelreoboehbetitsnt, dovaged foaan dIGE MEkg it agyriiesteterminsd

.. .as.an antibody, may be present. The antagopnist. c e .

empiricafly i BARAN ke PEYeEn LG OBACHR T AT s ) Ofﬁﬁ@? antagonist
(such as &} artfRAY). MRividilald 88 fveh McB&nerhl doBARE of WNGRAnh SRR, e.g.,

five different NG- antagoni sts can be present.
anti-NGHGerithody | o asdesseffiNgy efrmna¥oR astagortisty an gigatasof paiaroan be
foll dactiviti es that do not adversely affect each other.
OUOWEANGF ant agoni sts can al so be used in conjunction with
[0148] Ot hen d@aasRtrstid¥HanIeGY Antaford A A6 rddHL WithGRE Rl the

the effectiveness of the agents. In sone enbodi nents,
present inveatiNGFambe eapsiniets drdntaunitient, derending: for examplehunen the recipient’s

. . 0pi0i d.anal ic..ln ne Lent NGE . .
physiolo @Ry SoRARER: FESG, oc BurbRonTET AR en el cp pgpvacti
and otherfaetoaiiatdiinCtofs@iled lpadcticinseref Thédedatstratib@ gpm NG Sitkpidnist (for

as an anti body) used in accordance with the present

example ififheMNGHantaganish isqneansidNEEantbedya grayie espsntially gpptinuous over a
g . . . . A f DULLE G ;
el QR ASEN QbR R L B 8 BUCHY I i o

after develspingipati; b?ﬁ’teh; slugihg;| bef@e ?ncﬂ éﬁm d@ﬁl@&mﬁ'ﬁf&;ﬁfﬂf@‘e @ad daging; or
Practice_of Pharmacy, 20th Ed. Nack Pub]ishing.(2000)),

before, dyring, ad pBprdyeloppgRin. | 2ERIATIAHAP 521 ﬁﬁngefe% Wit afer

cancer ha%%%&%t&@z%d t6B6EDLARLEy GRES dvRh Sk i %l'vg AtSto c%flc(:jer ain associated
stabiliZers are nontoxic ‘to reciplents at the dosages

with bonangtastasisent r at i ons enpl oyed, and may conprise buffers

such_as phosphate, citrate, a t her organic aci ds;
[0149] 31 ¢ B St TR BOGRGH S P eI %}?HQQE@PWP% puchiasanggfipeyly, may

be preser®S THE thﬁg@lﬁét@aﬁ‘ BE (HBEe QR e reRI TR EXALINGS AtIsEHoRS at least
oct adecyrdi net hyl benzyl anmoni um chl ori de;

two, at lehghtbueet 4t derisufouc lak astdeve ditferzntl INOHiantagohists chnl be present.

benze i um chl oride; phenol, butyl. o nzyl
Generallg sm Oy OF & KBS PAtrcioctlHET e SoHUER Thatio fitagyfrsely affeet
each othﬁaw&ta@ﬁ§§w alsd RSRES i@ njurfcYieh WEXARGagents that serve to

3-pentanol; and mcresol); |ow nolecular weight (less

enhance artidor cabplemard thessffadtivanespol the egants da;sope smbodisnentyy de NGF

. rum.al. i . I . .
antagoms%?sgo% Cg-adglll?iléltré}ela’ nghe(lu? (t)llolgid a%%lgesm. In some embodiments, the NGF

antagonist is not co-administered with an NSAID.
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i mmunogl obul i ns; hydrophilic polyners such as
pol yvi nyl pyrrol i done; am no acids such as gl ycine,
w@bkwsamone, asparagi ne, histidine, arginine, oPCT/ySion&911786
nonosacchandes, di saccharides, and ot her carbohydrates
i ncl udi ng gl ucose, mannose, or dextrins; chelating
agen . : s .
(0150] 72 ferBY6lhe Wl R ROF UolheR LR Ao RO Hhend

accordanas with dhe ipfesaite irdlentiengat exepardddogstoége by ahiging an antibody having the
. conpl exes); .and/ or nqQn-ionicg rfactants such as .
desired degReeR{ PYHLY mtmpéam?%utlﬁéﬁf@emagﬁ EATGYFe BYCIPIPRIS LT
oy o p . .
sl P PEASED IR0 o BT RO Wi
(2000)), iarthe faaodt Ipsphiksdrfohmdationskep atjadions selutiats. ArceptabNatatriers,

.. Acad. Sci. USA 82:3688 (1985); ng, et.al, Proc.
excipleniigy StaRiEAgiS a5 POMORA 19 ROHIGRS P oyshban G foskemi ng employed,
and may %@rﬁgrif@ BERrOdrnas ghéls/pﬁ%, Qftate, HRABQESai hda$ '&%ﬁé"&ﬁﬂ as

ulation tine are disclosed in U. S, Pat ent .
sodium chloditi8; HfiexidRatstindudiag hscottiehaitl ahd prdunmse;qaesebetives (such as

ene ed t he.reverse phase evaporation nethod with . .
octadecy Yipi ez BECI iR CBlgRr e RgePRBLEHSIP g ERutalipatim chloride,
benzethofRRH &3684 phéi, H:’uﬁﬁdi‘ ®eh4AhiceBEl; alkyl parabens, such as methyl or

phosphat i di/ll et hanol am ne ( PEG PE). LI posones are '

propyl pagatiengickserhoh resontingl; ycdohexatolgeppriaep!pardmgirgsel) pwmelagular

e PRI 1 K0 505 I o AR R BE o
. immuno%élﬁﬂﬁlﬁﬁﬂﬁdréﬂﬁli@ff@l b8, subly agipanylayiroiddrecininguRils@tch as
y interfacial El? ynerization, for exanp

glycine, gly@rins penamaies hisiiseargninge b bHEIERGEAR e digpepharides,
and ot R ERADTRHHRRHLPLE b GLOGRARRM R cn S St

EDTA,; shiRoseies suabiy) mannitl¢ trelsbreroe sombitol; eltnidraiingnsounter-ions such as
. nano- particl es and nanocapsul es) or in pacroenul sions.

sodium; IBEEhCQf@I&lﬁWSdEésZ%W@t@PsC@PWEEé‘SS)F AGRIRHgtogle, sufgefants such as

T rweEN e rﬂ'ﬁgo' o [ P W"Oth’Ed. Mack o
TWEENPdeﬁi S |1ﬁ5@3( 20 %Dll‘ i 8?@%‘(’{%{1& al?cn}%d-rel ease :

[0151] pr ephipekorescomainihg thpr MGEraathgofist (sadl & axanipbdy avé prepared by

ust aj nedr el ease preparations.include sem pe l.e
methods Fiavg 1S 56, S SoChsBREE ot bt Sl e e

82:3688 gr@t@tj)g?%zang‘é@baq f%%t NofSfad! §il USA he.4bow m%b),sahamﬁ%fpatem Nos.

i I'ms, or nicrocapsul es.  Exanpl es o
4,485,045 aisd 4544045 eLipasenesawith egwncerditenbntion tipeestre disclosed in U.S.

h s (for.exa . pol y(2-
Patent Noy sl 336 ot Shia i op T Lipipmmel Sas b opeqateg b eghirso phase
evaporatiB® nyetiRst WHE S lipld Bm o@ftion'ﬂ@mp?lsiﬁ% $h8dphhtidPeRink N&iofeskol and
L-glutam c acid and 7 ethyl-L-glutanmate,
PEG—derirveirirze_@ieaglpmﬁdﬁe‘@ahglmﬁ@_-(PéﬁinEh depesoamesgeednidpd girough filters
of defines! Btagerigpesid i ories it Hp ASTHUAIRE oo conposed of
[0152] | act The &ive-ifir¥Giehts nadGilsd &%@ajﬂﬁ@ﬂfinaﬁdrdcgw'&[e@ pkhared, for
acet at e) , Sucrose acetate | sobutyr at e, an

example, iyl opa@ryationIedhpiiuex 9bbi iptgréacied pelymerization, for example,

hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate) microcapsules,

respectively, in colloidal drug delivery systems (for example, liposomes, albumin microspheres,

53



[0154] The fornulations to be used for in vivo
adm ni stration nust be sterile. This is readily
wa@ewsnplorshed by, for exanple, filtration throRgiusS2005/011786
sterile filtration nmenbranes. Therapeutic anti-NG-
anti body conpositions are generally placed into a
mlcroeml‘flgﬂlé'rﬂ% Qﬁl‘élé@%ﬂ? &'rab%ﬁes")‘%i:ﬁﬁﬁaf}g thuls{oRs. S¥AREEhiques are
Wit Favenous sol Ut on ag’or vial having a stopper
d1sclosedpné?renﬁegnbiﬁ Tty SaiehyeoartbPricticé of Batrinany Petbhdde Mdck Foib)ishing
The conpositions according to the present invention
(2000). may be in unit dosage forns such as tablets, pills,
[0153] CaPS8L&SncRRNESE ﬁrepgfa%ﬂé ?H#afe‘an%uﬁﬁblé WS RBPRE BNSustained-
or suppositories, for ora teral or recta
release pmﬂmanom inelii® sammerna&dubimnsirmw ofcmhdjnydmbh@lat: ipolyn@rs containing

the antlb f&‘lélal{létglpa g %{5 For é adlg?]es,gel é %H osictrc!fcggssules
Exampleé‘bf%%gtaYMeH %I@aﬁ:ﬁﬁ&tﬁ@@ﬁ%ﬂuﬁ@boﬁ@ﬁéﬂs el'iydr@ge@s (f&oé'iééﬁﬂﬂé PBRI(2-
eting ingredients such as corn starch, |act

hydroxy&ﬁwdmmcrﬂ@wblqr Gloly(v adytalcabioBa miotylastidds (lﬁrﬁgH@sNQlﬁ‘ 773 ,919),

copolymeih SRl St i Tefp B Mgl i B Bty Adg iyt cetate

degradabms&wd&a gtyb@lﬁb £R0BOSIIhen sGeisthe LAPRON OBE-ED & (gjectable
m xture o conpound of the present invention, or a

microspharsa cowppeedsi dachia eeidt glrealicyacitdeonelyasir and guprqlideaselpte), sucrose

eferri ation conpositions as
acetate 1SV%§‘E§M ﬂgréc:ijgdyq?t(% gﬁi%ﬁ%‘ﬁw ?gﬁ% active ingredient is
[0154] di Sp@héﬁﬂm@lé@ﬁhs/tdlimwd@ ik vhbeidﬁﬁﬂi‘p@aidm atst$e stelfidd. This is

the conpaosition may he readily sub f deed into equally
readily a(é?PfI@élﬁhé\Vlé‘-’Yu firexegpleg Bliragiepdheighstarleddgpeansmenpranes. ang

|
TherapeufiB REHNRTF, bty h@gmgfn,ﬁ{aggg}é&émf@?%gﬂ %dlﬁﬁnérshavmg a

. sterile acetss poitt,) kfedemcpla amomttrarenomﬁgsoﬂmtmn g brtvinl Abdng aﬁﬁx@pgr mérceable
the actjve ingredient of the present invention. The

byahypqdﬁﬁp@t@e%ﬁlo%‘ilqeﬂ? of the novel conposition can be

' coat séord HRAR L hCinRER10ndRayPb SRS ARG
[0155] for m?a cﬁug%sﬁg;n}gﬁﬁe gdﬁgﬁ(?agggofe prno onéleda}g]?:t I on. Osage Orms
such as tabkeisypilés, capseles gluivelersy grapules, whrtions npsusgelsams; cmwpposnones for

oral, parehigrg g et A DA toH 1 GGG BROR Reinhelig o diipgn. "
[0156] CO mpé‘ﬁﬁéﬁarﬁ@%oﬁ@ cS1BPELiAsRGuBY afALRE &le ;ﬁldciﬁé%ctive #hgredient is

sServes resi st disint egratl on in ﬁe st omach and
mixed wqtiea pharmacehmalmwnerc@gpmmymthn@l f@hlsbng mga‘tdlentm@htah gorn starch,
g
lactose, FIBUT PAfPUST 1S 5atiE i) St uiREE: 4oyl hdgphle or qums,

and otheﬁﬁ?@iéﬂlélﬂﬁmcaﬁf lelﬂﬁblﬁ@te? wailte, tolfeink disolid prefoigitiodfcomposition
pol ymeric acids an m xt ures of pol ymeric acids with

containing adiemagergoua mixizse effe¢drapound of e pipscohiBventivg., e N-toxic

pharmacquﬁg?lﬁy cceét%b 8 g%l{ ﬁer ogbb\%e%l# fe%r?]rllgct%%ésgsremlﬁtwn compositions

agents

as homogéﬁéd{@ XY et thydne B2 tebiction gt lidht 1sT&iI§®ii§eHré)Jetﬂ9 thréQghd®®the
or 85) and other sorbitans (e,g. Span(t 20, 40,

composﬂsm sodlet dhe @Binostigrgoay b wAdiLNET lvadesiurlt%ﬁﬂ@ effeedive unit
dosage oIS suchvgsltgblgtg,nlylﬁg Nk éépgulgg n’Pﬂls 3§lid preformulation composition is then

subdivided into unit dosage forms of the type described above containing from 0.1 to about 500
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bet ween 0.05 and 5% surface-active agent, and can be
between 0.1 and 2.5% It will be appreciated that
w@edeniiongr edi ents may be added, for exanpl e nBeHUS05/011786
or other pharmaceutically acceptable vehicles, if
necessary. [0158] Suitable emulsions may be prepared

mg of fhﬁugﬁtf&§|1§%9@?1{tfﬁ'f%ﬁfg%\é§ r#(v?l?rr;lo% f[‘1’1 taﬁ)ﬂ%i @ S of ﬁié%v@iscomposmon

can be cdatddafroebird{st kpm: gﬂﬁhdedm pivw&&l’ﬁ(ddﬁ)ige ﬂ'nlnm ﬁﬁtrdmg the advantage of
i ngredient may be either dissolved in a pre-m xed

prolonged geiiat. dipr @25%@@4 the gablesor pilt eanrRmInyise gn .mneﬁég;sagé and an outer
dosage c%h??r%lni’% aﬁlelﬁ%lr%lh thEf cﬁ%ﬁ%ﬁ@&oﬁ% !ﬂéerﬁlg% %%%gﬁm I%tlwo

onéee sane ol orn o
compone&fsd:aﬁ ibe eépalrﬁécbby hioemedc Lygenthai seivey tovrdsist dispriegptivod inphe

stomach g} iR KL PO CAmPIRER LA PR ImBEt I (e BBodaIO R (g g delayed in
release. }gxl Brt(ﬁ‘:ﬁ[xaté £ &l s u@f? eﬁgﬂ@ efsQUr cB | &ch materials

ucose, to a J ust t onicity of the
1nclud1ngznmhmbﬂmf pSlyIrnealbI aeide amdl siivmseswif n)blqumcwidswldmmh nraterpls as
r exa Ie between 5 and 20% The fat

o
shellac, Céﬂﬁlagf’% aé‘ﬁﬁe ‘Hﬂf*?rarcg & at droplets between 0.1 and 1.0

[0157] - ™ SRRAUIL SuHRE la¥ti®h eﬁfgqn&u&a xf'?_artlé‘lﬂgr R8N Sordc REEtd) such as
the range of 5to he emul si on

polyoxyetigipresoibitarsye @éEEWIgen éO,pﬁ(b |§Q 108 85)|o§ndmth¢rrsgﬂatané fes@ Span'"
20, 40, 6@ o@p‘?{:}}é&? 51?1%)8? 59‘(’@2,9 Blér ceb 0}1% é%eéllt g"ﬁ@ &élﬁ)eplenﬂg ggmprlse

between 0105 &84 8b, aifAchBEBre) afgeﬁto A0t arymOwEdd @Dand 015%. It will be
i nhal ation or insufflation include solutions and

appreciated g athicoimgradienrmpyrhe addedc B eyampleapanalipbor abgiabagnaseutically

ni oIv m xtures thereof, and powders. The
acceptab‘oi‘%&l Le b&ngcq %aa§COﬂpOSI tions may caontain suitable

[0158] phar gagbié édalsions mﬂj@tpa@a@eMQcﬁthrcﬁfﬂyS@hﬂalﬂﬁ fat emulsions,
above. . ln so CAEPOSi tians afe

such as TierHmd S5 éi@éynfgry irﬁen@?oim éﬁPQf!i%%l r &bhipihysgn o g active
mgredlerft %@Jeb%geg%elo&?ﬁ\ﬁalhqﬂqa%r@%%ﬁt emlﬁﬁpﬁ QSiy bﬁ{fén grlnaelternatively it may

arnmaceutically accep
be dlssolséd nenta] @Ry sd;e)emebﬂj,l saﬁhﬂwdnyolluec&tomﬁee@a:ﬁbsesame lwill cradil or
, sol utions y be breathed. directl fro t.he nebul.i si
almond Q¥ gne a0 BRUISH THER VRODTRINENG, ViR 2 ﬂi’é9 npelieid G e esp RgSpotipids,

soybean l?tgs h gscﬁr‘fggﬁeaﬂrledé@ﬂ(rﬁraﬂﬁWa?&t 1R3! B r&ﬁa@&ﬁm%ﬁ@other

ution, suspension or
ingredientoniay sbe tddeds fmyarhpleagﬂynemlsfr ghedse, pr aljm‘t &l ty’nmrtm lof thegmulsion.

) nasal 'y, .from devi ces whj eliyver th
Suitable G GigpY S PRI REARER U G 701] Orh S5 PHERe dFP TR A% The
fat emulé[?&n A25RRDELe BY dRIA0Iswash b-1 l&ﬂawm Ipth tpaﬁm@ta&ly EMR.ESum,

0162] The f ol 'owi ng Exanples are pr ovided to

and haveialp}minﬁlatrmgbmfﬁﬁdb 8Q4.mt the invention. Exarrpl e 1
[0159] The emulsion compositions can be those prepared by mlxmg a nerve growth
factor antagonist with Intralipid™" or the components thereof (soybean oil, egg phospholipids,
glycerol and water).
[0160] Compositions for inhalation or insufflation include solutions and suspensions in

pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders.
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Anti - NGF nonocl onal antibody is effective in treating
cancer pain associated with bone netastasis [0163] W
was@d/1aomur i ne bone cancer pain nodel to assesBCT/H82005/011786
efficacy of treatnment with anti-NGF antibody 9 11 (a
nmouse nonocl onal anti body; see Hongo, et al, Hybridoma
The 11qu%dg(|)rﬁsg)ﬁ% Cééé%{l%(%%&)l%}’ co-BnIEHtu? sﬁﬂggl{ﬁgﬁg%ﬁngéll}?%dﬁg%t?ﬁl@ @kEipients as
set out ab®iee dh }zcbrine efmbodiarantss tel comiposidondare radnrmas%mdl.hy tha dral benasal
needl| e Ielsthenf l1ed wth, dental

resplratogbmqtqq@r gral o1 sysiemic elifent.Lompositians i Ipreg@rngl:y sterge pharmaceutlcally

9 I
acceptabfiERARE! SAF B AbHIRPEY AR Calclo REbUIISASORHARE nfi 1R breathed
directly fromlthe rmjuehs@ tdetded orﬁhemeblillmm@d:awdsﬂhmy ht eftachsd tBaface mask, tent

Har bor , g an art (g érri/ erfor
or mterrrflﬁmtmme PF?&%P&? ’E?ﬁthé‘fg BaFhane | el qishenSin PpPOR:
composifl Jﬁ?ﬁﬁ@b&rﬁfm&égd ?éféﬁbl)ﬂ d}ﬁﬁya&eﬂdsﬁﬂ’f‘ FRdm dkvibed \lfhlcﬁ\dehver the
needl € was i1 nserted into the nedullary canal to create
formulatmnriatahw@yropnatentmmsar coma cells. A depression was then

made n neumat G dent pe hand ce

(01611 hqq dreice SErY ahPharenen bx RsthoBREAP LRI PLEE fr
5) were generated with an injection of a- mninmm
essential nedia (20 m pEXSARIPRESSt. Louis, MO into the
intramedul | ary space of the fenur (designated sham

[0162] wher dds fellewingdixamplegiats gravidedtq lélrusté%t@ Ukt dimit te Tvention.
tested) were injected with nmedia containing 105 2472
osteol ytic sarcoma cell g.[fdegignated sarcoma or sarc)
(20 m, ATCC, Rockvill e,—%?‘—l:or all aninmals, the
| nj eiti-NGKinoaovlasaleadibedy i éffkc&vdhﬂtxahﬁnglcgmurmﬂaug to

confine the cells or, inj ectFe)d media wi,thin the
i ntramedul | ary casasiatedavith Pougustasiasis ri gati on with

[0163] Steriyey ¥£Q1taeﬁm{1 9&%%&@9 n%b&en}o adsbiahd ¥orich&LdStd@nent with
cl osure was achi eve wound clips. Cips were

antl-NG]F entiboelg 941 (alapouse monaﬂombantlhmdymeerHcmge e alh Hybridoma 19:215-
‘ hayi.oral, testin A second.gro ma. 1y ect.ed

227 o e et SR oy S ShTReipeT By HBhes eon o
osteolytid @S ofa %E‘ﬂjs 141?0 thk QR feﬁﬁfﬂ Ml eHealecalRHoYeSis $herﬁ'ﬂlé&l&b1$h dental

were tested for pain-related behaviors on day 10 a

amalgant@ycotfing thsttumantorbanep Semn Salweiret ahi Jrdlegraseieace 19: 10886-10897

1599 BEIRAECLEI . Kb SR B R LR P i R

C3H/Hepﬁb!1c’£3: ((Adkedh L r@aBHed, BapHafhor, MBY OR\d@yeNin mls@ﬁlyp@am
pati on- evoked guardi ng and pal pati on-evoked

performem%O ﬁoH@wmgg)lduqmnwélggnamlra@eqﬁhWewth pocugy peatobprbiak (5@ me/ke,
1ntraper1ﬁ) £g tr(ﬁgﬁ)e% 101?e e wg 918%1 Mlﬁ@dﬂ?ﬁl@d& A%? cafd] QO @eht%‘%%tl}x&?ay for the

er ace

sarcoma SEIKIt AR ﬂ@}ﬁ@%lé}ﬂ'&ﬁﬁﬂh@ﬂ madP 0sthgaasEndtid dunbdl hiph dpedtbhangpiece. In
during normal anmbul ation in an _open field, and

addition gmaalm agmalsr(nired )k Sreseenimalsn 519 ovPragpreraied ithea injection of o-
minimury FoRftdI Hed P GHGRS HAT S P80 ihB AL ka1 A5E 6F the

rod” 0o
femur (designated sham) whereas sarcoma animals (n =5 for each condition tested) were

injected with media containing 10° 2472 osteolytic sarcoma cells (demgnated sarcoma or sarc)

(20 pl, ATCC, Rockville, MD). For all animals, the injection site was sealed with a dental
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normal I y non-noxi ous pal pation of the distal fermur in
sarcoma- and shaminjected animals. [0165] The nunber

wo@Roosponraneous flinches and tinme to spent guardi/ng005/011786
representati ve of nociceptive behavior, were recorded
simul taneously during a 2-mn observation peri od.

i i ; 4 LB i
amnalgar i3 (0 SRR OF e B8 L IR RSP
followedltbyg'%‘igd;igﬁ gﬁ?‘l Sr’:fﬁﬁlg lg’&itﬁ?‘ (hmwnim‘snxgaﬁm?t Fifaly6ihkcisiior (gﬂiﬂure was

_ inb u uring. spont aneous ambul ati on was scored qn. a .
achievedgyigh woupd glinse Cﬁ@pspse)re FROROTER 298 > b RAFYO & 16 Path bebgvioral

: foli . : ) .
testing. % é’?lédr%g%?ﬁg %ag%o%ge]-lrn e?:ge(rﬂgagm?% P\}Sxﬁgﬁﬁﬁéd HB HHPQCFa30 me/ke, i.p.)

us Instrunents,
on days &atditdus, The rotarod machi ne has a revol ving rod
and is

CH)
equi i th d, t] d. .
e SO SRRt Shoet eceel rtion S
and day {Q’Agg%éeﬂtﬁrﬁol)%npiﬂﬁﬁ%n S AnRRGRLE baldviital P Rdted -u§ingtthe following tests:

Itivity.” Forced ambulatory guarding was rated on a
ongoing paial(spontanseds guakling endrilinching); ambtlat@y pebmibine eselaad kotefod), and

use. 168], After a nornmal ly non-noxj.ous pal.pation.of, .
movemelgiosbd pa o hifory o Fur-tine ey prosidie- B iR Animals
were plabd¥in AR pfaske bBsePtaAi6R Bok KithtEwREOSREN AbbOsdMewaAdo habituate

t hei r pal pation-i nduced guardi ng and pal pati on-i nduced

for a perfoldjofidAinmiy. idtes aealimatioagspoptaneeisayeiding sppntanaensm linching, limb
.[0169], Treatment with ant, - ' ‘
use durlrgaw) l mg@iﬁl%%%lpi .atrr]1J ope giafda%%?ag&&g ?gﬂﬁg fo%e&j:ﬁ’}{blﬁatmdwere

assessed! Rhlpaei-iddaoepglaydiag aid Jlinching Gleel mshiRedunftdrtANE min period of
anti body 911 at 10 ng/ kg{ (sarc +anti-NG-, n =.5), or
normallysnoncrsréus patpabipn af thejdésal demuninparcomge ped shamsijecded animals.

l0165] (1. pﬁe%@gﬁ?ﬁpg%aﬁé@?mirgch\é ngrllcp{im@‘% &gféﬁé@din& ﬁ%{}é&sentative of

for eac ni s were VI or
nociceptid delaact, orrcdeysrdéddsiandtadebusly@iimi} aPvminieliseonatiofi period.

. ongoi_ng pain behaviars, As shown in Figure 1, )
Guarding wag eyl 5 dast l6ge Hisi hadrav wamield doBournaan #@)flinches
were the‘?ﬁiﬁ%'e;%ﬁ%nmg‘éﬂlgnd@ﬁéﬂf ERAYIRIE as assessed by '

sSpont aneous guardi ng and spontaneous flinching (both p
[0166] < 0. DarmANGMBusaduringypanededus astbaldtion ecis sdorad bmalssale of 5 to 0:

dm nistered with saline). Figure 1 also shows that
) norméfl&% hFapplate gk @h@hi‘%@- NGE ant i body 911

[0167] Si INiFbi&aRMMIAGY YLEiRPRN FAGRES AR H Afardd {Columbus
spont aneous flinChing I'n sarcoma-injected mce on day

Instrumeh®, Enbintary, QH).pbke radzod ormshinehhamteyolving rwd avdipequigpet ovith

 spec, a4 R 0P B R AR VB b SRR SR 3 peed
8.0 accelSR@Bh.HFOUS sdksitRal] Foced AMBERLIrE SUAkifgl vishir6@EH ®n a scale of 5-0:
anti-NGF anti body 9 11 reduces ongoing pain in

(5) normghuseoandl (Ohperoplett lasleef usp0171] Eval uation of

[0168] 22?3' elcr) h}f‘x@%i{@bybr?or}lqﬁ/(i)x%uss'paff)satiglrll %mei cfi]st:;.:lifgrﬂ{ne in%mimals every
second for 2 min, the animals were placed in the observation box and their palpation-induced
~ guarding and palpation-induced flinching were measured for an additional 2 min.

[0169] Treatment with anti-NGF antibody. On day 6 and day 13, sarcoma-injected

animals were intraperitoneally (i.p.) injected with anti-NGF antibody 911 at 10 mg/kg (sarc +
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animals (admnistered with saline) devel oped
anbul at ory pai n behaviors as assessed by |linb use and
wo erosadioanbul ati on guarding (rotarod) (both p RCOUSHN5/011786
ANOVA) as conpared to shaminjected aninals
(adm nistered with saline). Figure 2 al so shows that
anti-NGF,; = 53 UFshicshadhndPdhafif-inféttdd dNifale ek RGbC LA ﬁl.ia.) with saline (sham +
significantly increased (closer to normal) |inb use
veh or sage drvehamt 5t for eaah condifion). oAl} agirealsivarg bebavierally analyzed on days 10
and 14 sarcoma-i njected mce on day 10 and day 14
" post-sarconm i nplantation as conpared to
[0170] adm rEvatuadbl Of oRdoisBbkinDehisar ARMBowRieFigte [isafoti-ifjected
_ 0. 05, ANOVA, for both Iinb use and force anbul atory
animals adannisteend with saline) devglapsd iongoisapaindehavimers asrebisddy 9

coonenbl AR TR I AN BB AACATH, B o

injected atignsls (atmiiigered vith SHBE MRighfriles slovws@htsi.p. administration of anti-
(adm nistered with saline) devel oped touch-evoked_ pain

NGF antghody 9l signgfacagtly sadvser sppnkaponsguarling ansbsgnipngeus figehing in
; i i nchi -
swcoma 30 RILBL P15 IAGES 14 BEELOR LA g RSy B
administvatioh of ablineep sarebpavinjededice o051 ANIOVA plor both spontaneous
guardinglfa d lfglg%%%%}u;g %@c&%@%ﬂ&b@%@%ﬁ%%l 1?193%/ 31;9{3]#\1(% gx?t{bfoldg %rﬁ Irc%/duces
ongoing Bﬁhﬂﬁ%&@&mhﬁ%@&@@'rﬂiéé. nching in sarcoma-injected mce
on day 10 and day 14 post-sarcoma inplantation as
[0171] conpdivaethation gllambilstorapaisbebivigral iAseshtwn in Figure 2, sarcoma-

. sarc -inj.ected.gic p,<.0.0 A, _f.or both
inected SR R He50 SH TRt 3 2AeH APHEORLAEIR heRTOLeTs as assessed by
limb usefahll B6RENShbuldhES udrEHY Iéfo'sarbaycbbgmtlﬁ< anisi AN@“_VA? hd BEYaréd to

11 reduces touch-evokéd pain in sarcone-injected =~
sham-injp¢ted ammaiiadminigated viidrsalineo cFigned 2 ase sheodythatd.p. administration

. ectivesih treating. bone cer, pain d.reduces

or anti- NG, Gkt ob T s ing S o BPuPuE Y 466 and forced
ambulatd@$ ghidBigaco 18 s&@binhdhjestlisiitd &REAYOID 4l daye 44s6rcoma
) root ganglion and spinal cord Methods [0173] Aninals.
implantatigm ay ¢orapared (geadmipishatinmelpaline 9 sernogia-isfectedgnigel (i « 0.05,

aNOV AT boff bR B fs (S RREAAEN ARMHAL L TS Bl HRIBR anii-NGE

antibody 34 ¢ e¢dirBs ambilbiory pain Matdreoad-idjeaéd midees of Heal th
gui del i nes under specific pathogen free (SPF)
[0172] condifvelyréon &f iqueiverokedBaipdebevion Msshawa inFiguod sgrooma-

e G ) BB U R s

by palpatidt-induesdogreirding end paipativin-ihduoed ftisdHisg (bodt gal0yds, ANOVA) as

compare LA TRECU NPl AHIREASTTHET QL el IR bR shows that i
AT Y i . i i s . i

s R FSRENGPAAELDOf FEEHTRAR RN L ATALSHE) Bt

palpationtid@0&Y. flinching in sarcoma-injected mice on day 10 and day 14 post-sarcoma

implantation as compared to administration of saline to sarcoma-injected mice (p < 0.05,
ANOVA, for both palpation-induced guarding and palpation-induced flinching). These results

indicate anti-NGF antibody 911 reduces touch-evoked pain in sarcoma-injected mice.
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[0175] Injection of tunor cells were perfornmed as

previously described. Honore et al., Nat. Med. 6 :
WwWG2W581102000) ; Honore et al., Neuroscience 98: BBBUSHB5/011786

(2000); Luger et al., Cancer Research 6 1: 4038-4047

(2001). In brief, follow ng induction of genera

anesthesia with sodi um pentobarbital (50 ng/kg, i.p.),

an arthrotomy was performed exposi ng the condyl es of

the distal femur. Hank's buffered sterile saline

(HBSS, Sigma Chem cal Chxamfie.2 Louis, M3 20m ; sham

n=40) or nedia containing 105 osteol ytic nurine

. oma C C.2472, ATCC, Rockvill e, :
Antl’i\gﬁ]@ mocﬁn@g?é@éﬂy §€ JNgr?téV(f infrept qqqtclagﬁ%’dlﬂlp 4pg reduces
several igtﬁi:(ﬁ:h@r’nléﬂ €h %sgo%fﬂféd Hidh ﬁ%ﬁe?hleﬁfd (%tlsdltsgnsﬁ?ﬁltﬁﬁ in the

h dent al Dent spl , ftollowed
by irrigation dursﬂ mbtegalighm dndespinhlwatrér . A day 14
Methdendpoint was used, as this is the tinme point when the

2CWOCSt ynpr is still confined to the bone and there is

[0173] rmX| AREm . eEﬁ?}?]Hfﬁ‘ﬁén@J‘w&fe PeABEREd 6:£h BtAhIN38 AdRERAY OF/Hel
maxi mal g@@: n éxpression of neurochemn cal
T

mice (J aCrkamk éalgor@trorlp% Bap Mk, W@ghmaﬂ()s?érgs Jihezmw visre IShvged in

accordanﬁ mrrg gﬁ % irﬁ, ‘uI é)sro e&itg (%}111(?62 ugq ecg' pr%l}o\gen free (SPF)

conditior@h B8fo8laver @ge@tnaﬁitﬂﬁed atANC Wittt M-ﬁbﬁf&lteh&lth@g lighedddydark
neurochem cally or hlstologlcally [0176] Treat nent

cycle andypvete givan autggiavad oasbrngd water Aer @ Gai&ant he effect of the
t
[0174] ﬁgu'r g’ﬁﬁgm e zﬁﬂﬂ%%rig %@%?FP&ZZSO rbsﬂ?éb' 1J lﬁgﬁ%ee&r&%haé’éng fere
obtained gIGSIfFOJZgWQQATCK]:I Roaln\tllle M@),amhlja trgtysféd‘t%kbwﬁh tieen fluorescent protein
escri be n Hongo, I do 1
(GFP) andyenipiain DiHHAN Y&eé?rét&d(by a%gr%a/a véwgﬁesia%é 734359 $2002)
b
01751529 MR OB A3 0h AR QN AL ADORAILE. W o
Nat. Meab655211 -8 (2000); dﬂnnomaralsNgmafvczemww&n‘iﬁﬁeS%e(Qﬂﬁ(@c Luger eaak:i, Cancer

rReseai chpﬁr ggf g§¥t&&8éﬁ$}ge£§e@%§gggg Lgrflggg genueS 51a Wlth sodlum‘ |

pentobarbiyA? 950 ﬂ@ﬁdga ip b, rhn"h‘?ih}‘&ofﬁ'y%s ESfoRREd &)@{osﬁlg %h@@di‘ﬁgrﬁls of the distal
heal't h of wel ght s mere recorded at the

femur. Phebisrhmtfﬁgedaawlle miln@f(HtH% Signzr Chamical. C¢.03t7puiM M@;@@nb sham,

donl vy .pl [ .t t t VA 't
n=40) or gR8F aritinR B ot M BT Eto R SR AT R A2
Rockvilld, MDEsRcorha; 31590)1w HRAMBIoYhS 1rﬂ1%ﬁﬁ3dullar? spac@lof @k mouse femur
anti - NGF anti body am + anti-NGF, n=4; sarcoma + 4

and the llamtlonl\?@ﬁ segledwith ﬂ@nfﬂbam@g@vépyn@pldawlfofd, BE), fokexed by

behavi,or a Qnp of,._anti
1rr1gat1on%1|ﬂb ﬁteﬂg filge[ref a\{v%ter : c<::1é1y Wg ng%(?l{l/te asl\l?:%aaéh&s 1sﬂ%u; éﬁle oint when
the tumoz{3 stilRYARSAR Y bdre dag laste B hxitrabbieBht{tidal of @andarEslated pain

sham + vehicle: n=8; sarcoma + vehicle: n=8;
behaviorssaidonpeingh ehangieHn exppssion pﬁ@@ﬁioqherm@qé mankers of pagipkgral and

central Se'l_JSIr 12%1 . n&aﬁlaingﬁgﬁ ergﬁge%]t?opgon% §§S ?f ne%rdchemgc)&l f}hanges

ani cal sensi esting an

and bone3$H6IBEVERhabe ahinidlpaietesddt llglniﬁ@nﬂyaﬂifmaent Belesiomll e
divided into two treatnment groups rece|V|ng
neurochemically or histologically.
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either sterile saline (naive + vehicle: n=l 1) or an
anti-NGF anti body (naive + anti-NG: n=l 1, 10
worgUokgiwvery 5 days, i.p.) weekly for 2 weeks.P¢DUFBP5/011786
Characterization of the anti-NG- anti body. The NGF
ant agoni st anti body (mAb 9 11) is effective in
bl oc
UL I L e P O T R T g &
antibodybtreatrsent@nafaidNetatei pelrndmng, nsumoxzhezmlcalaﬂiadgﬂfss aimor@odwth and bone

< ganglion nsory .neur.ons et _al ri ]
destructl%ga Bq a0t T ety O[ﬂé%ﬁﬂ iFonge e %Q@?@Wg%@ﬂl&
N e ?&é’sééﬁ&%%%?%%égﬁﬂiEFBWM“’M

when obsermabie hoist deshredticrdbegan ahd/ wias teahinsizidred [14 clay sipostha; scaion when
A mgmﬁcagkﬁcﬁpegcﬁét%@rtlgn(@pt)gg?am {18%’3‘@@%2% seggezlir be %%%lgse ILE I,current
study cafedHo-adv&a8 Eﬁéctﬁ%ﬁ&?ésq{yp@é'dgeﬁg 38144 mice O@Q}nonﬁ()f fike\péneral

mce recelved a nor nal non- noxi ous nechani cal
health ofsthe nutaamemht@Wetelﬂrecord?cbaittbejbmngaﬂd troliofsthp ekparinaats.

T P e
(sham + N@&eren% sardmn 63¢hidld %7=)3;5 L9 5tdaS i.p.) or an anti-NGF

mani pul ation, mce were euthani zed Wi th ?20 andper f used
antibodyi (slnmcrammMGFynw tshrco@ar andi-NGift p“hZﬂsplﬁan@’k@/@Wre’rSedﬁyS i p)

o, PR P S S B B e v

a dose of Ihgrﬂh‘ﬁ)e 150 utds! priok ® bé}ﬁdloﬁla&‘nﬁ% (S n\ﬂ'%r Shab £ MR¥Edle: n=8

post-fixed in the perfusion fixafive and f/opr ot ect ed
sarcomatrvedide: 9681 srseorharani NEEUNSS; s@epmatt hophine p/&E, idor @=8

sarcoma rgpyéyllkq e Ct 9 ni}? o %)WBTBE\G:C k?} c"f]\ﬁg glglilg% Sg]%Sl tegtgng and the

.assessmdrkt @ﬂhjnﬂﬁavs §l€1hl1@tﬁb$vat§ﬂr indde VARG dELEdd iatvStwolibdipn bt g@&fups receiving
were cut on a cryost at and t haw nount ed on

either steyid¢ saling (ediue saebicledas] Do apeodd¥al agtibqdyrsalye Famticiihgn=1 L,

I d and pl antar skin sections
1()mg/k§/§§ br,*‘g?ﬂf ri nsggfoga‘ﬁ%gg'and then incubated in
[0178] bl OC G Hagasetiziionof (h’é%deGFIandijeyTl&eﬁ Gmaﬁiﬁ@&hsﬁhnﬁ%dy (mAb
ton X-100 in PBS) for_1 hr | owed i_ncubati on
911)is cpe il RockE e bRIERLNGRE Bisck ASgihl> NGFdeceptors and

1nhlb1t1n§ e[g% 6\02{{1?(825 O@m &Péﬁdaﬁlﬁaggégf %@ggcge:i)e rzgfﬁ Sl!rl]rgn/al of dorsal root

esear c
gangllorxiynmrphetﬂoﬁg)@{qngbmaf BHubnidrangpl 92 Er227 BB000). phl n,

0, Ne |
(0179] wor o O G Car mEcer 78 QAT %M\grs ﬁgﬁﬁs AL 4A% Hopost tumor
inj eotlon%nﬁ/ﬁjl_é: fis%).les(\ﬁé’ﬂe%%c%gs%'d %@fﬁ%ﬁn&%&c‘lﬁ&)’fca‘? anal%fj%%gf s(pﬁ%ﬂ‘ IEé’rd, dorsal

Cruz ot echnol ogi es, Santa Cruz
root gangitd (PR Gnasl pre‘abusiyl descﬁB&SandlhlﬁdW$klﬁ;eHone® et Bl Mirghled. 6: 521-8

(2000); Igg%etrsa&, de(i:t o?ﬁa@%é&é&@%@?%&@l&gne r,glﬁJz:le%é{e?vryd% normally

non—noxiﬁ‘ﬁé' h&chaﬁ@al st’iﬁiﬁﬁﬁbﬁ‘ §f ﬂ%‘i‘ﬁj@éﬁ% ReR (I ihlirs ﬁoﬁ@f W u@Rhsia for
bit anti - 0,” Chem con, Tenecula, CA)
1nduct10n of c-Fos expressmn Honore et al , Neuroscience 98:585-598 (2000), Hunt et al.,

Nature 328: 632-634 (1987). Following this manipulation, mice were euthanized with CO, and
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and neurofilament H (C one RT97) (polyclonal rabbit

anti-RT-97, 1:2,500, Chem con, Tenecula, CA). [0182]
wa\baoen1iomcubati on in primary anti body, secti onBCTHES®05/011786

rinsed in PBS and then incubated in the secondary

ant i body sol ution for 3 hr. Secondary anti bodi es,

pers SBABGED A 18 AR DS BIVBSEARR Sy 2 1

formaldeh@&EX. §Yomstric acldsdlati@ct secondary anti bodi es
njugated to biotin: foll secmfgary I ncubat i on,

co
[0180] sect Sainal sl cogmenied2-hPBR G flel T AL eLPBHET pkigyypre removed,
s RS SRAAD  ATIPSPAAERRE 2 S o
spinal coed adekimsdctiviisy 6amin thick, eere an nhracslhshngmiauoteﬂlepmlkesued fin PBS

of the primary anti body reabsorptlon with the
and procgs(gqac} &@@ﬁ@qqfq@giswtq%{ perig) &}f@ dections, 1 34 Hyck, were cut on a cryostat
cord, and pl antar

- and tha) @g&ﬁg@éﬁfgo ng'\%ggtg&rgrg#%?&opr ér?tsgﬁ el at.i n-coated slides.
[0181] NﬁuanIﬂ%@?gtse&fmmgf DRG r}splrﬁbd:(ﬁdland olhtantindeGiowrveere briefly

t hen eyratedln alcohol ents 0, 90, 100
rinsed in AEsang fh ?Ihlnﬁwaé?@emé%‘&ké‘%ﬁ/%ﬁl /1 qzéeﬂf%ﬁem @%‘r‘»}& 3%

( tizer. I
Triton X lll_)g:fnﬁ ggs Wrhag %g&géd&f&?% tioR o:vgft’x‘ﬁé}ﬁafl i oﬁt %J[y%ﬁ{lb ddy Spinal
cord sectiomk twefd umnundsmme&fg) c-fF@Erprcaelmét 2000 )(mbqgnnq)Rmeamha‘Bmleego

) ana St PRt Pt o S Fehlpin? 7. BB REp ot
MN). DR&YSctiBRRREe WehfndREReeftb sdeRfng &aﬂ@&@%h wact&rejmﬁ* 3)

sections, Srmthick were cut inthe |ateral plane and
(polyclorsd sbbisdniis ATE-Bat 6 ﬁ%tsetntae@nugtBawclamﬂlepia SephdirnadA) and CD68

-1 3 CBACY L0 S e o e Vefe

immunostMART for eSERQGH 28icSreRitdl FEpEHO NGRS (1:T9000;Bigdhh Z%t. Louis, MO),
- sarcoma cells using fluorescence m croscopy, fenoral

r_tyrosme kydroxydass (B (polzelonglrabbyt antin€@Hail i2:0Qh C&lﬂmﬂ@@dyemewla CA)
and neur% L& ed %élf &%1%8? W%@g ragb%grﬁn 13{"979 Ug %;556 P%ml%&g \

Temecu1§t@A)’ll ng was perfornmed usi ng TSA- PI us QIanl ne Syst em
(Perki nEl mer Life Sciences, Inc., Bosto

[0182] pr eviAdigs ingubrtionin l@ala@yms&\@émkse@fﬂorwwere Paﬁerd 111 Pﬁsland then

1ncubatec%ﬁ1 ans gec%ﬁg%)ag’%%o%&%g%ug em)rgll VS%egE;Her %ﬁ%lb(gf@sj Xgﬂjﬁga?éd to Cy3

or biotin {ReRdoniIfrinathoRpsaasdh WeseGbeddBA), Mermamtllc‘:ﬂOO&&dtﬂlﬂnsspectwely
The Tyram pe Si gnal Agllflcat n (TSA) stem (Perkin
To detecfaeﬁ%m apy mustbedios Rpmugatebia it r&ﬂlﬁfom SgeQIFaRIngRsipp,ections

rﬁﬁ'éja‘? §a h QLGRS GIN6H ©

were rlnsgﬂé}l%ﬁgghg%@ﬁ%%g??ﬁ% sect | ns’&?n?z % hydr ogen

ImmunoReseavchifor 6 mifuthouFo c@eotr spesifinity ef thegmimary setibddiesgeontrols
i PBS for .10, m nut sand bl ed inT

TSA
included G ] P RBA BHDRCY LTS PTERGR Y e G THRORAE Syntheti
peptide. FSHEHirgRAMHOERN A RbocddifesPifif icBE, and plantar skin sections were

mounted onto gelatin-coated slides. Mounted sections of skin, spinal cord and DRG were then

dehydrated in alcohol gradients (70, 90, 100%), cleared in xylene and coverslips were mounted

with DPX (Fluka, Switzerland).
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buffer and allowed to incubate at roomtenperature

overnight. Primary afferent unnyelinated and thinly
wonp@siinared sensory nerve fibers were | abel ed PSI/N#R08F1011786

anti body rai sed agai nst polyclonal rabbit

anti-calcitonin gene rel ated peptide (CGCRP) (

1: 15, il : | ; ' ' |
ors 115, 0o OB g SO SSATR L i PS50 o
(tumor-baacinp pfeirmmna waresfixedpih pidridianid-iRe 4% forfalia G} 4°Ce¢érhighband ,
decalifigg) i Heh 9T ACS Bt QDY ForROEOTS thars Sbylayga ones were then
i f . ni . i ith . .
B B £ S5, B8 ] Al A v
tartrate-esistanoasd pRosphatase (R AR, and éleyatoxlytit ahd eodig HEAE) & ¢ighdlze

i gradient (70, 90 and 100%, cleared in xylene and
hlstologwaﬁ%@télaewftthﬁ Pl pPREdRITOW JUBKY, qREEIriests Aphimasrophages. To

s vrali roliferation analysis.qf .
isuliofShESFL 83 0 ATSLEBNAI5ASobh| By AU AR% Byl e saina
with an aiftitdids seisddetpafreiBean fesesceht Rotedd (GEP) (dbbatamtildFP, 178,000,

oint to optimally assess bone destruction. | S

| : mages
Moleculgk?r@b% blugenss Oy (ddastaining - s rotiormedhwiiag AAyPlus Ciranine 3

: 0 e . ti.ngs; .
Sytem GERSHPR KOR e, 1ELIREAE S Vs pRARARH a B A ikt a,
Pain 111bdi6e-8062004)ct i on was radi ol ogically assessed in the
f whol e bone_ j 5X magni fication

01841 5} ﬁ;}%@oﬁﬁ?@ﬁm alzaé‘{smrefrth“anﬁ%gtz a SANEPTOHD fegnQyh &/ap performed
on s PSS VRSN, 1 Wb 19582 TRESOR G IR Rpision

(TSA) Siktenr(Berkin Blmer 1iReS¢ioses Bsstor) 315 PwaS08&d(t3 @RR)ify CylRbeled
.. ..et al_ , Cancer Research 61: 4038-4047_ (2001). [0186]
antibodi FloReROUS RE@ XIS VS SBeiche el insePdinege sctiang in 2% hydrogen
_ . . : . Ly
peose ) WG PR 8 SN D8, By o
in TSA Hleckin@bufferdor bhsuraPripiey astiselym cas addddathonomovs ofthe block_ing

o Tal it. Med., 6; 521-8 (72000); etal .,
buifer “%J&Hf’éi‘ggitt% m&g@s asr@snsfg@{%%%%).ver'é'%%g fvr,%%w%&ger@ﬁ gnmyelinated
and thml?'rﬁ%?ﬁqaﬂ%ﬁ s@isBF red BbAYiwedd lakelbd gﬁhggﬁ %@ggﬁsf’d;a%ahrg%

enoral sections stained with TRAP
polyclonak rabbit ewti-palaitehimgénd mwlabehsiptida (CGRE) €pks,8eH SigmauPectiéns were

. the. t : r es wthin the bone becone . |
B T SRR T .
streptavillideHRE1:3,008 CSécﬂ@n&@iﬂe 31162{ riﬂ“sﬁ@ ;ﬁﬁéﬁﬂﬁl%s Ritht TS %‘vlashr buffer for 10

) activated TAMs is narke y their highly irregula ,
minutes. sGY B onjugatgf tyrpmine (Ar680) vpvapirdied el theHfagomyfor # minutes, washed

. . | es, t eogl asts. ar i.st ql.ogi cal |. .
e il RhERY IR GRS P s oSG Berp oo driodydshyciated
through &1 £166HoY gRgsAe (78 90l aid 1 0% £ 8leartdl iR kylkapand ARARRH Rtk DPX
These cells are multinucleate and are found al ong the
(Fluka). cortical and trabecul ar bone. Results are expressed as
[0185] ﬁ 22 pg??ﬁggc#)y%?c% al%’ os%gotc?c%? lai?dc’ %%cr%%%agg?w%?zfe;a 101 c?n%rlysmf bone.
Radiographs (Faxitron X-ray Corp., Wheeling, IL) of dissected femora were obtained at the day

14 time point to optimally assess bone destruction. Images were captured on Kodak Min-R

2000 mammography film (Eastman Kodak Co., Rochester, NY; exposure settings: 7 sec, 21
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[0187] Quantification of tunor growth. Fenora

cont ai ni ng GFP-expressing sarcona cells were i naged
waigiosgi@7yel | ow 515 ran | ong pass eni ssion filPEr/USIW0E011786

Ni kon E600 fluorescence nicroscope equipped with a

SPOT Il digital canera utilizing SPOT i mage capture

kVp). Th%l%}{eﬂ%fetu{n@% 9@& fébnd 5‘1,350519 'a@:[’daﬁtlm?’k%ﬁ kddidlofRh Eﬁessed in the

area of intranedul | ary space an
lateral plape o€ eblecdfonk b gevet 6K magmﬁcpﬁnoa usiog adl b mlet(ﬂnmmnnbb@ne with

no signs %@géﬂ@%ﬁgg SI ncﬁqtg;{:i%ﬁs %Ef‘g)rtl }S)oneélggq)s ]:)ltéc\tl}% 2??@1( '}%g n@gﬁl 6:
521-8 (20?2)3 }%OSI%E %ﬁ %16289;?& 08 SRYCAIS @D0®)! Lugd?at Al Wdbicer Research 61:

he tunor characteri'sti cs of sarcoma
4038- 404(’2'(620031)transf ect ed with GFP, such as grovvth rates, rate

of ne resor tion and. abi bone
[0186] can c@?teﬁ‘cé"l‘% tuﬁ‘éqrr?spﬁ’@}?%%er&?@)p%% éjr?%}#g Oj}efﬁ?gon were
determmé& aﬁﬁgjlﬁ%’ 1HRREndRY s TRAPY ok@661hits 8¢ TARLS on TRAP stamed femoral
ans ed sarcoma cells. Sabino et al

sections aR@sevuﬁEly d348bal. (ROOR et[dhlsfa] ]\@ﬂaﬁt $21-8 £2009% I@qsnore et al,,

sen n,boRe 3
eurosci SR SR AT RS LA b BBl R A e,
osteoclasl@lon fehIBH 9SG ANSBIndd HithSER AP a§ QRQZ’)I- ceBs ek bie, frdeleand
unber of CGRP positive fibers in three bone reg@g)@ne becomme

muludlmcgrpmmllyrdispensecbtlmugmut the ApreraBass) Masgrhades Kyidan

vt G LEACARE D L PRGBS R PR o

these acti 6@ TWS Qnarﬁé?d bigl@@iribigHl érrepuddr yaiface, ﬁiuklpi@ Eimiedliysodjreand
" ani mal were anal yzed, and the_f bers oun
phagocyﬁ@)y@p@q;}gse Psgeoqlasticirg hﬁg}loglgqlgq di 53 @ apd 8s cg gfggﬁ:anng TRAP+ and
f I
e AR LG8 P S e
are found RSagathel cslkﬂcﬁll dndgmbecidmdionenR eswttseraergirgssatiasibe ngpan number of

ei ther an MRC 1024 confocal . m croscope inaging system
OStGOCIaS‘(SliebmF‘{a@F Mq%%h,‘rgpquxfly or a SPOT Il digital

[01871 © am@%ﬁ%ﬁfc‘?ﬁg;go Fatp M0 FEInB e &3ERMAE GHPCEPPGEERE sarcoma

capt re software (D agnhostic
cells werd fisdged nRing s, yellnw L5 1 kg Jpadsremingionn terdn DRNGandinns

ﬂuoresce&%?rrgl%gcg%n ee%ﬁ\tﬁl‘:’ﬂ\{f ngb&ﬁﬁigﬁ tglgcga%g% aﬁ&gl?%ngisgéi ll&la%e capture
software ﬁ%ggﬁcﬁﬁ@ Il%ﬂu?hen%h Stek i AHeiBHIRDIN). OfhetBtal 818 of ﬁiﬁﬁhiedullary space

m and | argej was detérm ned by countin eg
and the pérabretlod mtmabduﬁnryl sab@ asgupied by ﬁanorc\éme salgplat susmg Image Pro Plus

w20 BRI 0 S S D BBl s

(2002); sfewlk %f al., Posh B qbia-s;oe(zmgs yad t@ﬁorpmafaetahs@&s dfei@bma cells
umber 6f neurons which éexpress ATF-3

transfectedu mlmﬁEPewhuas igrawthirps, 1ate of beneasigsorptipn prdibe abidityto induce bone
cancer-rege\‘;eéi] Igpu} g%? Vhorg, evggreé?egnsp ?%llyo téf?ore C%ﬁd{i@&éféﬁﬁf flzieﬁtncal to non-

transfectéalus@fttohfa}’celmeS%ihd) viedl e CankeriR¥k] 62:17343-9¢q20029r ophages i n
DRG SPOT canera grey scal e i mages were ohtai ned on fab
[0188] ni ni Quentificationef sepserydibersd bare  Eesmirales 08 peisORgrve fibers was

determmecF as prg\ll}gu y HeRHOR | M%ng et al., Neuroscience 113:155-66 (2002). Briefly, the
number of CGRP positive fibers in three bone regions (proximal, distal and diaphyseal) and the
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anal yzed using Image Pro Plus version 3.0 software

(Medi a Cybernetics). For each inmge, regions of the
WORBsaontai ni ng only sensory neuronal cell bodP@BUS2005/011786

(excluding peripheral nerve) were outlined. Wile

Vi ewi ng t he nonitor, upper and | ower threshol ds of

R SEVR1 T AC T e TN T
fibers gre%?lgt;ﬁl&lﬁ Ot ih ferd Sidtihé 108k {RRR ankiiRid) USTR8EctRins ‘1’981.' oAl were

es was counted per section dautomatically. The
analyzed, SROihecfitiors coumtddputre eapreksed as Cibbis ipeatotal bione preage Pro

o ot Pl W R 58
Fluorescegﬁﬂ g\égllnHF&)rﬁ HRrERE skﬁ t?s%tllé é@cﬁ&nsﬁvé’k'ab@@z&ﬂﬁ’smg either an

feas were summred for each ani mal results

MRC IOMEfwmmﬂmdpmmagm@yswm@o -Rafl, PiDbglelphia @IADul)raﬁ SPOT II

s o o Bk SRk SO 01 e
software (*s[ﬁg{é{ ?tl(lrﬁlstrgﬂleﬁtg tBgse spinal segnents recei ve

icant afferent input fromthe LI - L3
[0190] vvhl CFhearuentien of PRIGho¢usais eypreghing at:tmtmsﬁwsvd@t@ﬂff@ﬁ@rrﬁ (ATF-3)

were CO | ncEUt tﬁo%@ag& et fe\%ﬁé&d deel%:f Eg%eg 1‘1d c—ljot n-ll;.hﬁéf"gf

neurons (é}ﬁ&lr %eduﬁﬁ Qnd Pfe) 29%& detDBied Py o dedind b!cﬁh wmmlrmzi nAndtbeled
he Anatom cal Record 260: 180-1

neuronal @lﬁs @Qélels (nas-labelgdh eelbbodiesegxhifyit backgrionad f%%e lﬂ%ﬁha 0(2%‘1 be
9-1.72
examlnedfltgrroug 6lf1 (.ﬁa%g)le or ﬁftérzgﬁc* fé@ul?sfex?)géﬁg%i rﬁs&%& 8 6€{ot? A8mber

I'n"Wwas obtain rom4 ecte

of neuronbﬁzhic‘h SPrRPAITTSPimalmoracidgqIR priko }’nevelalﬁuphd:ate ddmting of
nunber of dynorphin-1R peurons_in_spi.nal cor 'ﬂ ?(
neuronal gal} BOGiesE L e CEBE TR B SEHE) Gl Apr cach matker. To

.quantify tgée( Q{tﬁﬁé’?‘e%dorqﬁﬁlﬁﬁﬂﬂg HM%@B%E il rEWCP R PEEarBRT B dychid i 1mages were

of c-Fos-I R nedrons was
obtained 604 ﬁilﬁfhllnﬂ of fou ipsdatital ahd cmﬁraidnaahlawaﬂechmsrper am&lal and

" random y sel ected L3/L 4 .0or on b cor ect | pns
analyzed b@pg Enpgediro BEsieR A @\/quﬁg Eernfztpf‘es ot each image,
regions of {{EHIRG b Hl?tﬁfnﬁ“ge fséﬂ%ﬁﬁ%&ha@éeﬂ l?tﬁhé@(‘ékﬁﬁdlm@ pefipeal nerve)

was set at t I res "t he mean back groun
were outlinedu N‘dﬁleuoe\emgeth@mohﬁme llpplﬂ anéhdowrdr glangshoddsoaf] gyay level density

Re s are v n r of cFosIR
were s sy e b EDABE R B o B bR Bt te
backgrouﬁ@? h{jtﬁé B’ﬁihnleél‘ DR AtHeQRMntRP6F ééﬂu‘l@%rd’iﬂﬁ WhEES e Iﬂ:r sectlon
random'y sel ected plantar hi ndpaw skin sections

automatlcaﬂynﬁ‘he SPRF daptesd owtpwitdad been ciimated Hmage Brafius SPFb that the

erve, fi vverec unt ed. a i.f
sctual areg e P PR BT s SR B, Tnp getion
values fo1l @DB@-IRF&EHﬁéﬂﬁIof fdshad Suaindd Bfas Wetd dupdriedfod B@dh&&nmﬁl and results
he same fiber. MCarthy et al., Neurology 45: ,1848-55

were eXpl(ei@Q@} totailm;lmbﬂr af Cwﬁdﬁweﬁﬂlaé prodideses uni bR (BBt | ons

o191 SR 0o o BRR, doLo

these spiril Seghicditsaebaitk Libhifichitefferpe idpuciran the Lderi8 BREs( Whlch are the
counted. Results are given as the nean_nunpber of
principal ganglia that provide afferent input to the mouse femur. Edoff et al., Cell & Tissue

Research 299: 193-200 (2000); Molander C, J. Comp. Neurol. 260: 246-255 (1987);
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intra-epidermal nerve fibers per nmlength per aninal.
[0193] Behavioral analysis. Mce were tested for bone
w@2msar1opai n-rel at ed behavi ors 10 and 14 days POI/US240051011786
sham or tunor injections when pain behaviors are
significantly evident to assess the efficacy of

. .antj - treatnment. The apt] - Lieat . .y
Puigdeliiispaes A o Foltint it p Al A ARFARI 0 Ryateliel
Sanchez 1% ePal), NePRACMERl: 2919 1963 72¢1098). sQeaeifickBomoAsyirg cprd sections for

0 behavi or al testlgﬂ%fto ensure that animals were
dynorphirt was eltained fiom 4 trmdomby sgheated k2-hitraenabspipl rgrdisactions per

. l,st t .al Ph . i .
it RSO O iras FRLIT S P ARy i
100x mag%?f?’éitif)ﬁ’ LA OV REEsEY ADIe & nEhBeN of Ab@ohs ?ﬂ%dp@n agdelsction per
efficacy of "anti-NG- treatnment (10ng/k S,

| 8/ ever t{v 5 day. )
animal. Themumbenofit-FeslRnewgnpwian coustest indamangiloy kot the dergldiern in 8

th r,ogressi on .of. the di sease. Ani gl v
rendomlysgfEr124 L3104 o e b R oG B g iRl oS EorRBRAEEFos IR
the immuBSfiRAtdBRAURKES RO R MRRGLHrofidd WadGavihesesimey the mean

anal yzed, as previously described. Luger et al., Pain
backgrougdirs@nndi®r¢seonz)evetabihedisate sgrtion. &?ﬁ%& arRgivengp mean number

43- 9 (2002), i et al., International Journal of
of c-Fos- p]%g?)nsl;%ﬁ_splgél(ﬁo%gecp%.%)_ Briefly, thenunber of
[0192] hi ndgamitiflchfieheRepidedial eatior dgusity sias genfemesd @cbraiddmly
as neasures of ongoing pain t

selected plantitdndpanhsian sqctipnepar agupeli r’@g mfgf@g%hn?g _%2 o(ciii WG Bha RT97-
IR nerve ﬁ%%‘é l%x%‘fe &fun%elﬂsﬁ 8H6x [}Jéghﬁicam rC(ﬁﬁ'ﬁhg RElek Wk estdbli¥d to count

, novenent-evo pal n due to pal pation of the
only singlgthestpidetnhatifibesssand vat maltigde bsincips of the uwl fjbevaMcfattby et al.,
tests. Luger et al., ﬁanc r Research 6,1: '4038"3?%"751
Neurology 300k§45- 2556089 ckhestptal Tepaihentieaideaiitn Apexay dpantiipd wes
measure (1%8‘@%5 ? cx&i ggeg%écg %ﬁ\&? 'CE’xlg heRk fibeRRahdt werd at 1b6S128 Qum in length, and

evoked pai n behavi ors were exani ned
projected W@ItBe fiberf@lisl epRieahiserkra comtteh| Resulto arergixéroasghe mean number of
o ‘.mpat‘i'on to the tunor- or shaminjected |jnb for two
intra-epidermaknesvefibess peranmength Bes WMak yger et al ., Cancer

[0193] Res eﬁ%@gﬂoggll ?i?fé%%)g M%I% Ludr@ kY ;foﬁﬁﬂﬁiclﬁg@etr pain-relak&l BEhaviors 10

111: ce were noni'tored over a ]
and 14 dads fbliuwviag plean ottunzordnjettéons wisepainf behhviett e signdicentipevident to

spent guarding were recqrded. ation-evoked .
assess iy DRGERIN APBIGF HEREby LHOLINGE PP e e ipredig ombine
(Baxter, Bé’é}ﬂh];i', fI[Q 1%%1(%% Pidatmihtland RRR Ad &P SeFed PSRRIMURE ﬁﬁor to

paih toll'ow n ornmal Iy non-noxi ous novenent of the
behaviordl uesting e emsuregthbl antimals 696 jested IWithin thy therapeuticrvindow of drug

. cclimation riod, . the b, d nec ' ensitivit
action. gl iRh e AT AR 2 A ST 8% P A0S ksl s 1o
[0194] aSSeffcdielchido thi6d BOIOTRD aR@il A dhyy foHbWIE th@SPONsam injections to
we

re altered with anti-NGF treatnent., Thermal | )
assess efeny iof anti-NGRvasatments( fwg/kgkivay adaisekpayn gigpuating pain-related

. Stimulato Uni ver si of. Cal i f{ ornj ' N
behaviorpjHgEhoEANe PRRSSFIRE GL U1 gogR AR R SR Y G A
period ardibnigbRk ahd Papaich-8nikeBbené eaRensittbélavidiewbeainalyyed, as
previously described. Luger et al., Pain 99:397-406 (2002); Sabino et al., Cancer Res. 62: 7343-

9 (2002); Sabino et al., International Journal of Cancer 104: 550-558 (2003). Briefly, the
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el evating the hi ndpaw approxi mately nine seconds after
the heat was initiated. Choi et al., Life Sd. 73:
wWa@Zms8510(2003). The mice were allowed 5 m nut eBCT/US2005/011786
recover between each trial. A single trial consisted
of 4 neasurenents per hindpaw, the |ongest |-atency was
number o£ERBREA AREed eﬁﬁ RSBt PEhrdinBRATS FRBRIH 315 Wedabures of ongoing
averaged. Mechanical sensitivity was neasured using a
pain, as ttps@mlemusetsynnmlr ipataengsiinnaeeiingenl s@hag) Maﬁh bene gpncer yho protect or
Neur osci,.ence Me ds 53: ,55-63 n.Fre
suspend thei} SR Waby ThauaBodups s vkt Y g potnetign of the

injected lﬁﬂb Wil AtHRRW R previBud ivARdated &, Lh@erVMt whdCawel Research 61:
hreshol d was deternlned by |ncrea5|ngsand decr easi n

4038- 404? (R004);i Sabingsetinht leres natjorigbd vaf&ivnoer2l Wn 858558 (i0dny Seveik et al,,

pain 11 SUEL AR S0 RTE SRR ol
v Ly Y8 RELche 4T ol Kt Sk
prior to Olwr\{aélomagugﬁr@balr e Brarap Gl AP SLORPLE Sveik ot al., Pain
111: 169-?@ gidlgl\g M?&Sw&% '1{1@}1‘50@21 5%!8‘? g%&ﬁfh@é{?ﬂiﬁ'& aJ{thQ %ﬁﬁl)oer @ﬂﬂnches

WwWas quan usi n een’ reage

and time $p¥bl @erdiag wetoleesided. Mﬁlbﬂ&vaa'edﬂﬂiavmstepﬂnt@e dexd:loped to
usi ng the TagMan Go] d RTPCR kit (Ap I ed Blosy}j<
reflect theriiGRARPTABEOT WOBY BRICHISIHUE POIScnRs aerfegeﬁa B8 %\ﬁ@sémmaﬂy

_ sing a priner/probe set
non no’“"?gg%& P%ﬁh{@“?%@ﬁ ! GBOCTGGATGGCATACT ( SEQ
[0195] I D N@lIBb)ngTm INGSEi 2816 Re c HBREDOPETIGGAAvuRtand meske@idabsensitivity

NGF- 208T; CA! CAGIGT SEQ.I D
e e e a0,
threshold %&goﬁgs 'W%Y@élte%ﬁjwﬁﬁ LABINGR delitchOt PlerMi senSilivity wha®#4dured

tistical analysis. The SPSS version 11 conputer
using a Tlsdraual Baw Sanmmm.bn‘(@ﬁssyf @thfmgao San DiegoaSan Beggot ©A). The

. . statis al a ses. M xe effe

itensity Rgagiaudiegh b ar e e datve gt Rk ¢ R aRy

" elevating MRATHAHBS Ak GimbhlF Hiné 88toaas AeTRRahent Wb jrfit4ted NERsiwt ell, Life
at differing time’intervals, include both fixed and

Sci. 73: 471-8B (0BY.i fﬁ@e waseawérs elewed A dnigaies stebonst betvregn gadfsinl. A

single trlai S?Hbsiﬁteg%o - Clinsgséxred?ea u h edrﬁtgr}@%gﬁ hlﬁgﬁﬁ% g{rﬁgtr?e IW%? hﬁ) and the

remaining®®$ méasur@n&ss %fd@éﬁdge&l\ﬂl\/ldcﬁémca‘ﬂsﬁmﬁmwis measured usmg a
ruskal -Wal 1'i s anal yses were foll owe

previousingalidatadanethpd.c Chenlen ¢l &oligytpicisg Mfé’f‘%fééﬁ Hap3 1%¢) Von
t
Frey RGN LIRNIAE ) LRV O s G s, and

the withd£@&€ threshbRl wivdsdrigeddisy inereatihg metl d@rédsmgeh@ﬁnhuﬂam tradnsity

status of each ani nal Resul ts | 0198£ Anti -
between (b anchi 51 i2zam savinalents o £3re% o4 PORILYF Lshause Maég&%eééf thg papv was

en hage infiltration in the bone. The- effects of
quickly én?{a?‘%(}: treatment on. hone destruction, osteoclast

[0196] RT PCR Analysis of mRNA levels of NGF in the 2472 cell line. Total RNA from

triplicate mouse tissue samples or 2472 sarcoma cells was prepared according to manufacturer’s

instructions using the RNeasy micro kit (Qiagen), and the RNA was quantified using Ribogreen
- reagent (Molecular Probes). Two-step RT-PCR was performed using the TagMan Gold RT-
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proliferation and tunor growth were exam ned at day 14
post tunor injection. Shaminjected mce did not
waletwenstorat e si gni fi cant bone destructi on (bonECHUS2065/011786
0.90.4; Figure 4a), osteoclast proliferation (4.60.4
osteocl asts/mm) or tunmor grow h (Figure 4d), as
PCR kit @Z}ﬁﬁ@dsﬁg)s%{erﬁ@d "I‘Hquﬂﬁa?{fas 1dVeER tBilcriéd Gk ARabMHeRamers, and

Spectively ds conpared to sarconm-injected mce. In
the cDN s s amplified esmg 4 primet/probe lefrspedifie fandl G (mpdN@iHA87F :

aaacTGRTAEcATO TR ALK ol MR T ropcppaacerT

(SEQ ID A0):4), FRINGEL208F @@AAGCTC A OTORBTGIT TEGE0d @ﬂ@m NO:5)).
00. 7 ost eocl ast s/m) and the tunmor had conpl et GillgA .
inpu

The sampg¢s| Wwerd anftlezadnn ﬂanh@am framythe Bddevel 110@ momlb’q'ed o total

intr dul ure 4
0971 G0 Rl EE ot T P ROREE cpP bR RS paghape (5P5S.
Chicago, H’D}S\Rfashwé@lto pé}f&ﬁi dt@c[ktlbﬁsahbly%i; IMixe8 e$licgte llﬁlbﬁaegremmedelmg
in bone resorption (3.10.6; Figure 4c), no reduction

was used ftpansdyzeshareppied BgaBEescdsa, aducihan dcpemaadals subjestg measured at

differing 91 ﬁxgt%l'\% ﬁ{cm ggglcfé%dq{ng)%%yfngscoggngtég %%d can estimate

1nd1v1dua$ Atex@TRrhangée fE]aC‘lh derfonid ertlositdo@ikSA} iable wvasammpie@dSacross groups using
foII_ovving’turmr injecti ]

rcogm +_vehjcl )

a non-pargmgicApalysis of yprigngg &KﬁfSk%}nW@ﬁlS)rA n{%ﬂ%@ﬁﬁ%ﬁ%ﬁlﬁ?%
were ol Qg e e o B e Vel s U R he
Mann- W]mneg [ 28t. S5Resulf Addré mmsidermﬁ datistitalli signifficawtrat PyOﬁISI & all cases,

his TA f||trat|on seen.in the sarcoma +
the mVGSR‘/%%‘?rcW MA’P@ do thexpem %”Ffaqs staleot sash AAERE had no

observabl e effect on sensory or synpathetic

Results | Nnervation in bone or skin. Thinly nyelinated or

unnyel i nat ed pepti dergl c sensory nerve fibers were
[0198] | abeHwdMGR diminisaativh bdg ne affes an dgsgawroems&zpv oningcrophage

infiltratio, gir:l] rqeqquélg ﬁgﬁ gﬁ ct§ Riaxéﬁg E@tre&%ﬁﬁ (08 g5 o[ng SdF&I’llelgS lsteNelast

prohferathn%El@thrhé oA ReRNkaR@RE aBay WpoR fulaot i’mjd@ﬁbﬂ eSham-injected
vehicle (12.20.3 fibers/nm and naive + anti-NGF

mice did (lqtsiec@ns‘—rate bigniicam boas idegTustion dmz]scqimorﬁﬂgﬂ 4iFagurn 4p) gstoocast

proliferat éé%ggp% éﬁ%&ﬁnﬁt{"d@%@} grozzgﬁ \éa?sse[s%%%y iological,

TRAP and ME PAOTRARSsgiespeyivpigtad ebinpared o/ ﬁﬂ‘f:(brhﬁ-ﬁlﬁ e€tddnkid?) In sarcoma
were anal yzed in the hindpaw pl ant ar

+ vehicle smiee. ShaTe a@s exieaBre hes destructions opse gﬁdgchﬂtaqterlmd by
mu1t1focagga§i€\oggc%eh¥ 5 Yhond RESE 3989, 2“%’ e@g? ?Bj, lgff%v?%g:éghfegs%rlﬁ MeEnumber of

I ntensify positive
osteoclasfsi(h@1-8.7i o@tesdaﬂﬁw’m)*andethe tuneor (hb2 cOfpRetdly fidled trenintrameldullary

e It LA G B v
i I IS i o . e

resorptior@(8d140e; \Iéguke o), ne Meduc(ibi fumaecofith-indud)d astavelasilireliferatms

(3.5+0.1 osteocp stsgmms Qr ttugl%r ?glrjonb 92?5:&0 9% of intramedullary space; Figure 4f) as

compared to sarcoma + vehicle animals.
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nerve fibers expressing CGRP in sarconma-injected and

naive mce (a,b vs. c,d). Differences in the density
wa@easiimtoensi ty of RT97 positive and TOH positiReT/U519e5/611786

were al so undetectable in sarcoma + vehicle (7.30.7

RT97+ fibers/nmm 3.10.7 TOH fibers/mj and sarcoma +

[0199] fa | L?p&t%cti ?ﬂﬁq@% 39 1171515%; grttsatlécggav\-éggﬂlclé e Elsgﬁ?'é*d an up

regulatlorrc'éﬂl‘%ltfl's ¢3ng +dibf § SARNGANBPAVRRIpatdiEtol SAb@NS Ehicle lcontrol mice
nsity_of CGRP positive fibers in nave+vehicle

(0.0+0.0 ’J(AMssmn%) fArseN&Frngatmert of awmmlmeﬂgi ngicq @%%th3 TAMs/mm’)

n. sa ( C
g not s BT 4 RBY B o S v ke
[0200] POSi AdFGEleathkhi @i db@erfvbh’@ leffe SRS eAS B or sympathetic
undet ectabl e i n nave+vehicle (10.,4+-0.4 RT97+

innervatidri indog¢ omgking. Ebllnlb' mipekinatedaesrusmaie)ingiae paRbdsTEiA ensRrgmerve fibers
were labe‘EedB%l lgg:héﬁjtlbgﬁ}z ﬁ%‘f agg%;r'ls%c éa*?csf{o% ne%elggsd?p gﬁ%l# (CGRP). CGRP-IR

ere Were Mo si

nerve ﬁbe@@ﬁf@fe@ﬁﬁ@t@éﬂgh@ﬁﬁﬁé estiledone @“erlbbleuﬂnp irémerhlizeddone and bone
density of CGRP, or TOH positive fi b th

marrow) aiofh mw R SARPNS IR AR o AR Rt SN

the nave+vehi cl e and nave+anti - NG-

ﬁberS/mnén RIS [0202] Anti-NGF antibody therapy significantly
[0201] red Uﬂﬁﬂlybﬁi&mﬁﬁﬂ@e upmiyelineéddepdptdergicSensaymerveddierc((GRP-IR),

v D e B G By o
IR) were é%%'fzteh (i)ﬂ]gl s'kuY Sﬁ‘ hiet D N8 GEisEd i st €GN RT-97 and

I nctease | nches as conpared to sham +
TOH, resp’@hlvellye Tdnena:twaslrs) s(l @@cam dfferencadriwdentthaintensity or density of

con o L e Sl 481 R ST G611 i
(12.5+0. 6%@ h‘i&lgﬁ@f" sﬁﬁ{@am"plé‘ﬁF ik I8 8 ShY Sﬁﬁﬂar@a)here was no

atment al'so significantly reduced
dlfferencsmanteam‘;}wsieﬁiﬂt}n@ﬂﬁ:ﬁ@i)l mSléléiﬁ Eibpi bictyesaavent eehiglE(ijgpe Sc,

" 6b 3
n=8) mlcq.r%&iﬂpgl a:})téw &g%ure %pg}rﬂ:@é Sv@a@ arcégﬁl & ¥1 the number of

nerve fibéf§ Qﬂqﬁé@n@ CGRH @ﬁ'@ﬁéérﬁ@-ﬁﬁj Qct@d si{eadied miden@,bspeat]). Differences in
guarding after pal pation_as _conpared to the sham +

the densityehdl éitensitgref RAI9 poritiyeped SO pasaivders-worsrly wdgtegigble in
sarcoma gg%%‘lfz )fz hggz ﬁfgl‘og;?g f*}brég;/rﬁgqs 3K g@}%ﬁ@&%?%é/g%@%ﬁ safchfla + anti-

NGF treafeHi(@ 856, 760)97-+Afitiers/mNGR 6106 T QI fibars/aan camimelsn Semilady, there

m ce significantly reduced, both pal p evoked
was no signifieait ﬁg“fe(rmcglheév%‘r@) theuensHY Bé’t‘lmﬁﬁy 2y ggﬁzgp P(P%‘@r#b?@s in

nai've+ve%10 '1'5 86! S)fé)e{; e : g%ﬁ IhiRar s dlg@ig:c $.0+09 RleSMnhd Ipaw skin

viora nces or si ects wer e obgerv
samples (F@u‘x‘&@& 280 3d). opHfeateds mwhﬂﬂbﬁsmymdllmemgtymftﬂi@7 nosttivelad TOH

positive fesuFre S0 (AEPIRPIB I BV S VRGO R o RomR ;34404
TOH+ ﬁﬁe‘ic{/ﬂgg{j%ﬁhal%gﬁi L6t e égi’ei%if@%&@ @}orgfsgqi ﬂger@ﬁﬂ'n 3.0:0.8 TOH+

i On-€evo iors 0, 12 and
ﬁbers/mn@)Salmmle aTReretvers A6 sxgrrﬂicant\m:isewhlde (drfﬁﬁync(es hetxreel xhaan@nsny or
' ificantly

density of CGRP 3%97 or TOH posm fc bers 1n the skin samples of sarcoma+vehicle and

sarcoma+anti-NGF versus the naive-+vehicle and naive+anti-NGF animals.
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sham |l evel s at day 10 for all paraneters (dianond). At
all time points, sham + vehicle (n=8) are
wae@aifiocantly different from sarcoma + vehi cl BCT/Uk2085/011786
anti-NG- treatnent (10 ng/kg, i.p., every 5 days)
attenuat ed both ongoi ng and novenent - evoked bone

canc t . .
o G2 RN DERUIR IS RLERS g
Sarcoma @Wehﬁhﬁhld&&iehi@ﬁsméd opreaec tlmalspelht guhrdaisdad azhsn;mmﬂ toetke sham +

veicle cBLS GAREE/RS; Tl SRy SPURTEE SEhPHES Bhgtrased
number of AiRAEY asoéo Mo sH%Wbﬁl@c&ﬁfd’l‘?{P@he %B? ”Aliﬁ'ﬁmg’&atﬁn of anti-

“Increase in res 0 mechani cal’ Stinulation wt
NGF (froanddy-0NGrd agdidi) in. sstrecmtd-mjecies] msepantiicanty atenmmiedspontaneous

t hr eshol Ant i - NGE treat no ef on either
guarding g FrRPATE B HATOTR yeigle npies dfé%fe%g %&tléi@g%f@%t&l%also
&gmﬁcaﬂéﬂ%‘%@dﬁce& %gblﬁlaﬁeo‘aﬁ f10RAIRin gﬁ%&ﬁﬂhﬁj@&tc& Hivadradie Gl:j

igure 7 as conpared to nave + vehicle. 10206
[0203] Ani nMOS(ementee\itOksd pajnms @m’mmdebyc heasafihg palpgtief-induced responses.

Sarcoma { g1 BAREOESTAET S Pt UieRe biind Bl BOfRgfiaf as compred

to the sha@$ 9SBIORYonBBlsABYSrelél) ARBakAmae\Rdli @€ ntibedls S NN ah increased
vehicl e animals showed statistically Ionger tinme

number of flinchienaftqr patpatien aa:qor@med ﬁ@cﬁh@as*euehw AreORfERls eﬁlageuﬁd) Anti-

NGF treag{tg Srg glﬂ%aggt oa—?@ec&%% frnn?é} e ag&ucgﬁ bI)tlB_eP éJyttlgﬁ %ikédt éy&rdmg

(Figure 68) dﬂ’cl%fal@lﬁbh -ehﬁed(ﬂ;ﬁc}[fﬂé @gm&ly h Iﬁfahﬁnnalry sl:ubheﬁ,rno significant
hi ne sul fate or 30

behavioral dg fﬁrﬁfﬂ“@é At pige ﬁﬁf%wsreu&sméﬁ 5%@1%@%%%@%% Kesgiving

eithervel%&’l% g_]\ﬁ_?;ﬁ_aw ors at days 10 and 14 post tunor
I'nj gcfion igure 7c, 7d), as conpared to sarcoma +

[0204] - vehi Eigarend sieswsAhitianbFGF treathrenn {n=s3)) dironf 6 tait days post tumor
attenuated the bone aance,r re| ated. pai n béehaw 0{15 nor e

injection Grinegle) Vemfcatlydsissd GREQIBE fit BHPHSTGuOked BRnERhAdss pp days

R N o

sham levélndidagd Otﬁor bid paraomtecefdiamortd).e ADRIGtinfcpdintat shagp + vehicle (n=8) are

A LR N I NN

5 days) at"t'&u‘éﬁeg o &‘i%ohl{g A dRERImeRE- e@(ﬁ{eldpb'&ﬁé 8AncBEHME bERHVEETY throughout
Tsuj 1 no et ., Mol ecular & Cellular Neurosciences

theprogrdsﬁxonmilwdlsﬁs@O) This up- regul ation is seen in

020s]  Spetl-AREE ehet Bt e tdeef Gelrr et g sholds
and was éd%iﬂa?&bl@% aRYRaey 6f mﬁrﬂﬁm’% ih RedMREIgBYe ichnded {@RG There was no

ipsilateral to the sarcoma-injected fenur 4.05. 9% of
significant dncu¢ase dulatansy ohipav? vathdrased b epnd; StlFlUé‘@r@ imegypasgdn threshold

of mecha}'uﬁ%sgin'é %t%,oglsxilfé}@ El\(ﬁg‘hacﬁq.lpgé@ti%(sgs 50/ t;gtn%ﬁél P Resholds.

Anti-NGB tr@ﬁhfehﬁl@dﬂ Ad/efddct 6 Hidliel Goirhel tHéfﬁfaEﬁe%p@fse SF 1gﬁr'5|:7-a$ as compared to
(2.61.0% of total neurons in L2 expressed ATF-3

naive + vglmg]@,pg ngpymal mechayisal sgamlatiormFigurg Botas spmpared to naive + vehicle.
[0206] Animals were tested to compare the efficacy of morphine sulfate (MS) to the anti-

NGF antibody in reducing bone cancer-related behaviors. Behavioral assessment on days 10 and
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[ 0208] Macrophage infiltration has been shown to be up

regul ated due to peripheral nerve danage. Abbadi e et
w@boos/1Por. Natl. Acad. ScL U . S. A 100: 7947- 52CT/BR0DBI/011786

Myers et al., Exp. Neurol.141: 94-101 (1996); Tofaris

et al ., J Neurosci. 22: 6696-703 (2002). An anti body

oI SRR b TR Bt (g7
and 1ncre§s%§?i§1§e 9P NPRSpdmé td ﬁdlﬁd{ioﬁf(FigﬂréS”ﬁd)QﬁfﬁEe inl c%dtlﬁﬂb as

ere was an u regu ation in the nu
comparedJB&BthR vehinlo asiniats. t Freatimsst With éﬁbﬁr apRANGF (é%mgﬂﬁﬁevcry 5 days,

ip.)or mp@ n[easpgmtg(i? i 6%& g1gél{%el lC %% 1ﬁ %nqw Jeﬁﬁéeld%)oth o%ouil%and

movemerft—%@ol@e@l N(%laﬁﬁhé Hélﬁt"vm% afdakye$0 hed l@@bét@hﬁbﬂh]d@ﬁ@) (Figure 7c, 7d), as
treatnment significantly reduced t

comparedmosa@gmaa& vehicle igDesnt-R Gletieasmsny %gltlﬁ@aqtbsﬁtﬂeaﬁ%?%he bone
cancer—regl%éng %v%)ﬁé: nglglgeué ctleeI? {:&%{J%En%ccl: ('gdjﬁlohgmtl se%nher 10

mg/kg or30@d/ké CBL0T ¢l Satdonn + iti-N&Munber of acti vat ed and
inflitrating mcroph@ge W|th|nthe|pS|I ter DRG
[0207] of t4mbNHEBe S EIPFRERIEd perIpioy alghangsiapavse r{’é’HF cancer in the
I
DrG. ARG ARG A 192095 R it ore oo B b
prev1ousl§ ibewmnsHotvnre be aiegﬁdtedlm & hedabofiyieeipheraknayfe ojunyniTsujino et al.,

oo B R DGR T eSO IR
and motok R&urfR Eél%ocﬁ&r S0k Khé¥en 8P1aBAlin J?%djnéufbrﬁe%%fﬂ was Rgnlﬁcant

persi st ent paln states. ladaro , et al Brain
increase 1&556 p& Ot DA BBS)IR INung i L3 DORG 1p81mlf€é do th;rsaaoaianm]ected
10; 227-233_(1991
femur (14 oy Blbct OB bnVI B 1 PXpEBSRHAT T Lighi 0 ga P impwetiqaham +
vehicle (ﬁéﬁd@% of%l@a}ﬁ%ur&{s if R re@@dwmwxwe@ﬁﬁ@ﬁ VNN G
deep spinal [am nae (2. 31. /n- | R neurons/ L3/ L4
s1gmﬁcamt13mtienm)ted 1h¢ expresyion of A§Bf3c(@rﬁsic1 % ohtatdlenenions in L2 expressed

- n| ficantly .nore dynorphin-I R neurons
ATF-3; FG%E?)gg)sleﬁ @W&E’PEH@%’L@P L4 section; Figure 9A).
[0208] Antindeh hﬁ@aﬁlﬁﬁfﬁtloﬁ'hﬁﬂbédn%ﬁ%h)fo b@dpl eepahldtétbdue to peripheral
up- regulatlon of dynorphin expression

nerve damager didalyalyat al. s Nﬂﬂ Aaguye Gy il 90529460%@09?)@%@68 etal,
e NS 230 0) BTG EL S 25 BRI, an ity

raised agéinﬁ@)GSW?EIblﬁl) G619 osdpiabplotdioexprédsedrby aﬁtwlateld -tidbie llnaerophages
been utilized as a marker of central sensitization in ‘
was usedstg pESEFFEMAGERRARH llﬁﬂﬁéﬂ%wowlﬁl%ieét%e 78 Mes @p up

regulatlo%n the Nt P@P@ng é%%ég}% % i 0 %psﬂ RPY Tﬁ{(? bf ?d.rcoma + vehicle mice

urosci enc Luger et Cancer

(119. 6i13&&ﬁﬁﬁl@bpﬁﬁlesﬂmg)§1gﬁ&él DRgE P'jgurﬁﬁh)\mmperedab sham + vehicle
Cl. non- NOXi Qu
(30.646 el ier P Y L3RRS OH G AT Ay LB R SRR ariged the

B e

ipsilaterab DRIG; Figre 8d)in sarcoeti-injeetedintiee, 1ndlcat1ng a significant reduction in the
number of activated and inflitrating microphage within the ipsilateral L2 DRG of tumor bearing

animals.
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exhi bited an i ncreased nunber of c-Fos-IR neurons
(27.74.9; cFos-1R neurons/L3/L4 section; Figure 9C
waeastreat ment Wi th anti-NG= significantly redecBUS2005/611786
expression (11.11.9; cFos- IR neurons/L3/L4 section;
\I;,ilwg?re 9D). [0211] RTPCR Results. In order to see
e 1t sarc ; '
02091 o NN Fr Rt R SOl el PR [RERER B AR e

spinal corHh Eixpres Qe @fnodfHm HRNeel ¥h&PERbe iHvebedlie thel mainenence of
conpared to several normal tissues of the nouse,

chronic paie| Vauderathes al.efein 985 S19GEROARNA IOBPRIR KEPTFETIRN h%?u?é%’abeen shown
B

etal., Br am Rés0450n08INe¢1 9983 gucbétet | MleyNEBraRNResedihsl 0: 227-233

i h
(1991); Stomeetals ,J;zgr@t@gfcé;& 25@%@7 F998): I AR l?létﬁ%d& i mount

of spinal Iﬁu%)%ﬁ\aeic’( s';égl??@%%ﬁ]glg jl)%&p 11\/1@1\}%?191% Mi 1 dgﬁﬁﬁ neafdas/L3/L4

section). ﬁﬁwﬁh@b‘c S s+ &éhlrmgmab Bxiprem& elgniﬁnantlye weire dynaxgiEn-IR
present in

neurons ((0F0.3 18 HSVIOREL U TooU EorE S o A CE Y hent ithiticantly
reduced tHe JpS% U.BIIOI?BF MHW;L;SWZ @04 SRR nBurbh$BB I AGection;
one

. ancer n I n a nmurine nodel devel oped by
Figure 9B)Eﬁ£a¢mﬂh4l }djwtqdmrqeectl on of osteoblastic prostate
mor cells i

[0210]  pr odEmpcdigieraay %?net?ﬁH‘éa‘etgyéi‘L‘@gsreéfg?%%ed[ 021%}_1?1%41‘5{0,[{%2 Sy, The

lkoQfn RO REeF @SR hoRAlAmMEAS IISAY hibeaasisised 4ka marker of
exPreSSlOﬁrPflgcgcyn of t rﬁéat rren?.)ﬁ{/jvl4 th anti - I\%F ant i bodye 9 11m?ra oo

central semaitizationimsartanaindaned bugycaness @aﬂcﬁﬁ@@s Henasp et gl o dedh 6

1.3 BB ke 2098 RS S GBI IR SPUSLCORPE s 1

4038- 404#’@0015 I&wv)el S8l 3 NB#-Escmaiont 68867 @969). rjlesial ans- mfxmus
nor I'T's were performed as previously descrlé)
palpatlon sﬁmmop@ra‘rad anin@dsweewltedan migimal gxgrgssiom of c-Hopm A%P’é‘ae

o 5], B 2 EOEPAPEL IO S B g SR i e

exhibited @h mcr&@&iiﬁlﬁmﬁ’ﬁ&iﬁ@rm BlicuéOB3]2A047.9; AVBIR ﬂaurdns!le’f/IA section;

ACE-1 cells were grown in ia.at 37.C and 5%
Figure 9CYiaad senmsntwih grewOR GNOT NewTsaRi: geégcew% SEREESIgR T 1£1.9; cFos-

confl uency, tw ce per week. Only
R ne““’fﬁg@zg‘g%&“@ wg ig)and 11 were used in this study. On
[0211] d aé RF PCR Ré&glm diniopdkrad senwhéthgehesatoma ssndrasllawsict dipossible
sodi um pent obar bi.tal_ (50ng/ k rt
source of NAEF 473 61 HEOBR 3B SR PREF e B it B NLTEARINA by RT-
PCR. Th%%qy\;els fll@%g:oﬁlpgféhftﬁ k&Rl B hhigisSdsi o ehd RS, asSivellBs the level of
oui s, ,O;samn}70rm=_\|a
NGF mRN@Nféh thewgaltGhowss sﬂukabagland, mmm@fAbjarantbféilglse?(@um NGF. As
ACE- 60)
seen in Table 3 belor\}v sarcor\ﬁvg §4J7ftj.:e(ilcs in v1tro contained readily detectable NGF mRNA.
This level is in the range of NGF mRNA levels obtained from normal tissues expressing high
levels of NGF mRNA, such as iris. Shelton et al., Proc. Natl. Acad. Sci. U.S.A. 81:7951-5
(1984). However, this level is several orders of magnitude below the level of NGF mRNA

present in male mouse salivary gland.
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into the intranedull ary space of the nouse fenur and
the injection site sealed with dental anal gam
w@ bmstispry, MIford, DE), followed by irrigatiPerI/vws1005/011786
sterile filtered water. Experinments were perfornmed on
a total of 89 8-10 week old adult mal e athym c nude
mce ( torl . ' ] t ghi ng
20-32 o e MceChar ouiandt e 1% ne
Nafional T rngdveuyps of Health gui dabiteesy Uniter
specific pathogen free (SPE) conditiogns' inautoclaved
cages mai nt aibBmih at 22C with a 12- holi? faf-Ber nat i ng
| | ght—and—darf—cycte—and—were given togaved—food
and water ad &’rﬁ‘i tum [0218] A day 18"96:0%74 nj ecti on
endpol nt was4pus&fls as this{is the tingtpa nt when the
tumor_is still confined tolthe bone__there is nmaxingl

preésent ati on dfis cancer-rel ated pai n 88Ha¥:Pors and
t uter—indyced-bone refpdeHrg—Shapmanmabs-were—used
for cont Hmaé‘nlll!ﬂwgl@ f behavi or al He%?lplie%i%ﬁ%ﬁt s and
bone histol ogy/inmunohi stochenmistry, as naive ani nals
were not significantly different from sham
behaviorally 9 days posf., g injection. [0214]
Treatment with anti - —=ar dy or norphine. On days
Effect of - antiZNGIGl o dclpRAtanitibady in jegtihg bone éiiicel paimineciadine model
animals were intraperitoneally (i.p.) inj ecte‘(:iHV\dth
developsd ty-ingrmeduilppyipjertion OitOS@eblyﬁ‘ngk grostate thmor gelly nfg-the femur
Methods . = 9); ACE-1 -injected animals were injected (i.p.)
====with saline (ACE-l + veh, n=21; 1.4 m/kg); and
[0212] shamidunine gt edaraniodal of bome earcef painedh fhiripe prosiatchmeddliofibone

. h h, n=7). _AUani mal b ' [
ot g i e s B SR SUEER b 1y o
monoclor?aﬁ(l) g@%vd\ed??&e%or%m b adl tygmé’&r%) fly. 2% 920D RIONE GHédtadsBe canine

e giverm an acu ose of norphine 15 nminutes =
carcinomp(AGE- 1, @ifb &oavDorTiontas 3t Rorgl, (e Statn Heivesbiaireellssyere maintained
and-inj ec%tﬁ@ggglﬁyq{% Se_rfdrgégﬁg !gre*\_f}&%gy: &e_%lgrf%eldg @%Rgfg‘%all, Clancer Res.
62: 7343 A& D008; Qondted) al., Maturk Meddidthe 878D 10818120003 d{onore et al., Prog.

sensitivity testing and the assessnent of hi ndpaw skin

Brain Res. 1881 38%3%h 200 lngensted, Genast Besaagdd 1i: AP28-#04, 2001, In brief,

o SR SR B S SR TR 0
cm?) and%%%ﬁ% Sé’f%’o‘-%% borﬁ]denc&,%ﬂc@]peﬁ%él&'Cﬁﬂﬁgas@ﬁ@s)b‘éﬁﬁeen 3 and 11 were

were tested for pain-related behaviors both
used in tlyis stody.t Onalay Opfolldwingrindectionbf gemeraligmesthesiawith sodium

ost-tunpr .inplantation or shaminjectio ' S .
pentobarli (S sBRE AP PR DA Fo1 B AU the distal
femur. HARERIHAGRA serllS PAME TABSYS Syl ChehticArTh. f$ti Dedls,gD; 206l; sham,

novenent - evokgd pai n (paf pati on- evoked 1guar din

d
n=7) or neliigpeinitaining U6k estedtilastic lerminy ACAN] sellss(20. éxCﬁ-éclgr—oﬁ%S iag injected
oo the s oo SRR e B g gL i R b
amalgam@DehisPBt MilFordS DF) BNENES b kst diowaN stef RATlicanbRuS! .

Experiments were performed on a total of 89 8-10 week old adult male athymic nude mfice

(Harlan Laboratories, Madison, WI), weighing 20-32 g. The mice were housed in accordance

with the National Institutes of Health guidelines under specific pathogen free (SPF) conditions in
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flinching, were assessed. Pal pation-induced guardi ng

and flinching were neasured after the 2 mn period of
wWo0sal10y7 non- noxi ous pal pati on of the distal PENUI$20051011786

ACE-1 and shaminjected animals. These tests were

performed as described in Exanples 1 and 2. [0217]

ut hanas.i a. and of t ssue.
aoctve oS B S A s DR Rgovete snd e
given autBélﬁféd%oH"ﬁﬁ@w@fe? 683®8yf or i munohi st ochem cal

sis of fenora andhi ndpaw skin as previously
[0213] des CAI dagd9 pedstrimjestien eadpojnt Pvasglsecgraathi,s Bdbe time point when the

000;. Ho
ramor s {55ty e b oae areie Aok Ao B o s Bei ot
behavior{ aﬁfaqgtﬂlor-ﬁ‘ﬂcﬁ@ed"@é& &Hﬁ)ﬂﬁﬁigz &Shaitd dnim &1 v up&l for S@ttrol analysis of

Intracardially with 12m 1 M phosphate buffered
behaviora axpamnegrws@)d Haglel m@bgﬂymmnnhlst@qhmﬁm agaNiNganimalg gyere not

| ut,i 8 skin was
Slgmﬁca‘ﬁ*é’rf&bg’i‘f }B ?IF%nga‘{lﬂl[aﬁﬁé &ag usg'lf?‘%ﬁo B thlgl[\}e and
[0214] CTYOPFRkR&: ¥tH dhtﬁﬁ@@%b@c@ﬁoﬁ 6rphiheh @U 8aysJen R adndsKi post
sections, 60 mmthick, were cut. on a sliding

tumor-injatterme A6 |- lmécﬂeé @tnéftﬂlﬁ WetPBgrapgFtPnsalby: Bbiaicatedryigpanti-NGF
antibody E?Lg%it id! I%ga(g glliep A1 o5 eﬁggg-hﬂ&te AR wekifected

ons |ef y rinsed en I ncubat ed
(i.p.) with Salidk QAKEAY-+sehui=x1n1 @fi%klgygralﬁé Ishatositjeyted eninmig NEXS)injected (i.p.)

0.3% Triton X-100Q in PBS) r 1. hr_ fo
with salifio{ghfsat6h BvRr Alkimpls qu% ﬂﬁ%@@y %mhsrzvgﬁgv%@e. dgys 7 and 19.

sect t 8OSulfate,
i1 5 PR RGO LN A i v
given an h@)te désgrad snorphing d6 miyhtas prnér'lt@ﬁ):hz(m‘aytﬁbhmga(naﬂ@bb?@ 'sham: n=7;

ACE-L +ghiclst A &b " 13#’3@1— 7)“%63 DFyerahine W4B8fke. so.: n=8; ACE-
+ morph%?g nf%ﬁ'{% ég:a éhl=§ SPG th&ﬂ?a!%ﬁ&ﬁrecﬂﬁ'i@? Wraitivitesting 248 khe

In primary anti body, sections were
assessmem asfslﬂnidpalw RBSirmeacyatibmaivecuica et dimided énteo dworatyent groups

T i bod Lutiaon for.,3.hr. Setcon an
recelvmg(% %\%@c"f (189% e drVepicht iy S Wawdlg@el %‘r\%ﬂ%ﬁgsa g‘g\ér%ﬁm_NGF
n=8, 10m\é¢1gé gove PA), were used at 1:600 or 1:500

Ively. To detect secondary antibodies . )
[0216] conj Bglatvwai @ dlyses. | Animadscvere rﬁ@tqﬂéﬁorep@mﬁgl@tfi hehprgrsdeth prior to

ot on 551 45, OO ETMARRES SUIGRANEod  00 its wr

behav1or§Bﬁt‘éthdl aihy théffollbﬁl ftlasﬁ?1 fo)llgéhﬁg iphiadbemtareons gwirding and flinching)
i ncl uded om ssi on primary anti body or

and movm@a@y@kepﬁ Padh m»inaﬁonﬁ@ol@drgt@édwmd@ Raponreyeked flinching).
tide. r
st QL MRS 0L 085 A A 1
habituateStot & 8&riod\GABU th. SERri a0Elsm ke sﬂidMed&shguﬁrdmg dnd spontaneous
al cohol gradients (70, .90, 100% ared in xyl ene
flinchingawerecssassesh iBapafiendndrsed geardingend Bohing Wrig megSwRd after the 2
min perlﬁgﬁ%%g?ﬁjgggn-n Qé&géaiga? oygg)}ﬂtlgbgi&%t?pf;e%ugg% 1@6@?}3 1 :rsulacb sham-injected

animals. (THebEtep wee@pdrfaained an dedegibed {nt Examiplésehandidy) f enor a

were fixed in picric _acid and 4%formall?_ &
[0217] Euthanasia and processing of tissue. Mice were sacrificed 19 days post-tumor

injection and the tissues were processed for immunohistochemical analysis of femora and
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40C overni ght and decalcified in 10% EDTA (Sigma) for

no nore than 14 days. Bones were then enbedded in
w@a0afifiom Fenoral sections, 5mmthick were cuPCT/DS100&011786

| ateral plane and stained with tartrate-resistant acid

phosphat ase (TRAP) and hematoxylin and eosin (H&E) to

. .. sual i ze hi st ol aqi,c e f (50:1 .

hindpa S $ e B e g Hot R U 3ol prallfR 817389957, 2000

Honore et S NeR 2L S: §ME3 (2D 1] udervrul Want o Reseincalo] ased 84047 (2001).
of "the sham and cancerous fenora_ was_ perfaorne

on
Mice wereleathpuizéd with GShraaimerfugaddatacaadially withdeml g1 %/gehqssh%¢ buffered

. i ; i Jhat i th
sine ISRy DSBS AR MEATREL g bl 0o | e
[0218] Wer ertirapaw pidnge Gkinhwaereinoned; poktt ficdBS theoperfiBion finsties, and

and bl ocked in TSA bl ocking buffer (TSA-Plus Cyanine 3
cryoprotegipd e 39 %omupophfar 2dhoprs SSenal wkir gastions; 00 popfuely vergpyt ona -

g f 1 h ‘ ' .
s e PSH T SATs i at Fowi,
sectioning@gﬁhﬁ]r_%k?f s%cmlﬁrvvértg hgieﬂf’rihsmiri;a PEFS zerdfdhen inenased imahlecking
an in el i nated seps n i S, Were ..
I YR EITC Sr Ar Cr—
incubatioﬁ %%h{%gﬁ{ tge gﬁaw %gi%_dg ERein @R dvdE RhindBodtAiEPlor Calcitonin

ctions were rinsed three tinmes in
gene relafE®pepuide( QGRR)( : 1540001 Sigmian §t. dvuisoMQwesaosige hBirpxylased TOH)

rtyton SRR 128 O5F B, R o s B B cloe
RT97) (p%l%c&%{ﬂ%ﬁﬁt alfRTO®NI1 4996e bRl Tenéeuld,€00). from the

us Cyanine 3 Systemwas applied to the fenpra
[0219] for Aftei inctbegion it piwadry antibedwiseefionswermEpsegdn &S apddhen

) i th, PBS. . Fi ]y h i i i
e G3 ar E SeL B B e o
or biotin ?8%%11 IShRAbREschithX Wes@rove dP AN ke tksediat :60BXr (1 H00kagpectively.

' Radi ogr aphi cal analysis of bone. Radi ographs, ,
To detect(sBepnideryomtikodiay caingated torhaetin: sectiops yveps ripged 4 gBédmd incubated

L fenora were abtained at, . day 1O 1 0k i b Res. nfirs

m o SRR SRR TR AT oAbk Toconti

speciﬁcitlf,' BRARrINRT§ af@iididse ol fKodRkedvbimnisKod @ thengrimmyraatibydy or
il m (Eastman Kodak Co., ,Roch.estgr NY, .exposure.

preabsorpsisntwitiythe crrespending syrtheijc PeRidey Eolovsng Haff@me%ﬁ%*ift%l’rocedm&
was -Of E 2o

pate s SER  REE AL B Sl EA A MR R06ons e

" then dehydigb@irbdeshol gRdERt70590, 18O, fdeatd inxylehermd caveislips were

non-tunor bearing fenora (n=8 for nave + vehicle, sham
mounted withdpP¥ (Blukayduchs, SF@FﬁeEIF'é‘S,) and ACE-1 + anti-NGF) were

(ﬂmr{g ireﬂﬁol'ogl ge?(aﬂlil(a{a%ﬁ, A6 158b¥lasdr Bljédtioh rigliltn

anal
102201 e o s - N

(internal eoriollj drdrlefinénnmr-bearireg) feraviacwust fixedmmittieacipand d¥oformalin at
o o bt TS S eS| Pt PR
ven ol g1 10 S8 S b it s
with tartrate-resistant acid phosphatase (TRAP) and hematoxylin and eosin (H&E) to visualize
histological features of the normal bone marrow, tumor, osteoclasts, osteoblasts, and

macrophages (Ms).
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subsequently converted to transm ssion as foll ows:
transm ssion = |/(antilog 10[ Optical density]). G ven
walaioa/1are7 det ermi ned from a negative i mage, theGI/US2005/011786
transmssion is a direct representation of bone
density. An HP ScanJet 7400c scanner used to capture
sub- t. ] I adrear.anh [
[0221] | ecoﬁ%hgﬁ&uétg&eﬁ?lg% Lithiy 420t 89'sAAH 3o BohdeRAR XS Wikserformed

on decal cPA&IS Bavasfh @ﬁbéﬂd&d‘mh{ paeskrial eRHEOLS SEIQi@gBiﬁﬁi@ peﬁﬁlddéé’s&%re
Hi st ol ogi cal anal ysis of osteobl ast s, osteoclasts, and

quenchedda/omgm.gg the segtions igRGwkyiiregmn nesevdde gﬁd n§ect10ns were then
bl
s S BFRRA P PSR BRI RS UBB v p

Cyanine 3 S$t@ASP&kinBMnbr LiféBeiehded UaedBogioh IAAg f6i101 hodri Pimary antiserum
contained within the fenur and cortical bone

was added npoutsmearel ohibe blncking taifispaydatawadip irgrbais af geam tgmpsgature
overmghtmqié 0l it %;i}g gxgjfl?eh &%%g% ﬁfértrﬁgjehn%&q s%h%?& ?’%’@ g@ﬂ; were

W rane space was de
labeled uﬁﬁg en dhtﬁlﬂ)d@frr@lﬁéd it pdlbmlﬁhaldalslh’admti—teﬂhmﬂ genetrelatedepeptide

(CGRP) (ieios Bighe onecsons Hereioas i ngF‘a‘h\A‘Falg%\s e K o bRteer for 10 minutes
followed rbg %%@h&gnafbﬁﬂﬁﬁ irl Sire 'Vﬁhﬁ 60 e QB tisHs %ve‘P@ﬂﬁn rlnsed

as those c ect ontact with
three t1mefsamiﬂyTSAV\aamh|m1ﬁfebﬁmermmmtex élFYd @rm@a@ddyrammey@ @Qﬂ) from the

TSA-Plug RO SaMeGESEPP T D GG e R B NG TSA
wash buffé?gﬂt'}i] Bhwni()p PB@Z FRal19! heSERRE Iverd 308 Bidd dehRirRee ﬂﬁﬂﬁg?lﬂan

e number of ostéobl asts/nm 2 of di aph seal
alcohol gradiena (G0 land ¥ 0@ cbeaf ek innxalene asdh mwntefle’aﬂelaPXe(ﬁhlka)

o2y gl e RabigBiBhd B RRB P eom. Wheelng,
IL) of dlsg&ttc-ﬁpféhﬁﬁi ﬁfet'%t obidiBedaBe &W timBp6int &rass@R dhedxtéM@f bone
nor mal marrow bone interface for nave, shami njected,

formatioraadl deSEudtion; dp@gcsedermc@ptumd opriagelak ViR 20P@ n@mnography film

(EaStman:g%c[alkgils,slg&c ! evk%c% osdul?g gebt{n‘? esd7 sgp ?Zgigllpzt tA?AlEllgSIS 'éﬁq)one o
density wak 852l 10 @k$ead the edlicht @Ftﬁﬂfot-&ic&tde&ﬁd)ﬂe&eﬂlpﬂﬁﬁfg Iﬁ@log&pﬂfﬁ’ﬂl’y' in the
and which are cl osel ¥q assqciated with regions of bo

lateral plar@srf m@bpnemg@s 25K wag fication: THOET @Kk Onaenos peanng femora
(n=8 for I%arl ve 1cf_Io 5—’ \% g\%%g%m%eb@v@?&e A&? A%(‘?%glo'ﬁgllg W} were
analyzed ki Ollﬁ@eJ (ReESeaxal SBrvidds Hrhmich, Na’dm)a,l IBtihee ofl Meathi Health,

2 11- 213 Phi | adel phi.a, B. Saunders
Bethesdaghi@h’ invheind l3h EgEngrNg P pﬁffVéw#Yeﬁie&flil RigC éequa( Fict- E’gxﬂsml‘e
52: 20-33] 5665 | BULAD ik (A BJ?‘%FR Himd BRPT stafddrd stk @JbléWE@stman Kodak Co)
pérsed t’hroughou e tunor and nor marr ow not
were use@ﬁﬁdmfbliﬁ)acbal‘!vbtalmoh karve nbheepe & adas umdftawaaire Dp’ecal density and

m neral i zed bone. Mcraq es, wthin th .
subsequegiy At ARAS 1P E BRSPS TG ﬁog;ﬁ%wngtd&myl)
t
B
bone density. fAackP SoanJet PA08cIseanmkt iged do eapdure Sp]bragumymn @emoral radmgraphs

I ul
and readl\égsf &g@ﬁggqr e c{uphgartee froﬁupera%ﬁ ?eerguraﬁeéurft% arngsf)irgse?l!fle a

S normahzed

transmission mean + SE.
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per nm2 or Ms per nmR2 of diaphyseal intranmedullary

space, respectively. [0224] Fenora contai ning ACE-I
weedosa1mer e i naged using bright field m croscopyT/os2085/011786

Ni kon E600 fluorescence nicroscope equipped with a

SPOT Il digital canera utilizing SPOT i mage capture

[0223] sof tﬁ%{{}o%é Q(Za‘%)&%%esja&o %Zr &r'fgende}%e%fc ag’zﬁs;&)é% glgcrljgh%éb% tumor growth

and boneﬂ@ﬁz@@é‘lbagof()stdﬁ)bla’sﬂptd)lifdraim \smlyqe@ bp Iqadntifylrtguhe:)number of
bonef or mati on, and renajnin mat opoe cells was
osteoblastsimsnadiately iy spriact vrigregions ogb@@ t\v@%l 4?}&% benghgrmation

contamed%ggﬁﬁggé fe@‘@ﬁ gﬁf} §§1§fca§8§&5 ?&ge%@uﬁ téaé'ﬁ'tl?@ dfa hifgﬁal fﬁ{dﬁ&{ullary

space for hefre hiilinal®) GRdm-iffectedf aidrtainonbeating mival ﬂqﬂlysm'l ivgranfegtullary
space wag %”%w%s%%ﬁ ling i egEen GRbnEF BaveElgedo Hifbpl Broximal
trabecula? Qlllcf'ka cltécgf%% hehd FREAGA £syth5 g&'d@gﬁnﬁft awy&fbr@ Remodeling occurs

Bone f ormat 1 on. Regl woven bone
in this reglom nﬁt;ﬂeohsias/&e werd idegéiedvstthoselvell SBitect dimgadt atithathernewly

uantlfled us na Plus,v3.0 s e.
 advancinhng HHaton a0 Sira8 BT BV G g el deroratnSRiar cangs T o
connecte®R ¥hel RbIRE 1% thANSot QT RINLNSHIBBIMEER ﬁ’&%@nﬁﬁd‘a’uﬁl@ (209x @8 gheater).

percentage of total intranedull Lary area. 0225]

Results aaeseited aatheommalier o8 nstoeblasts/ e’ fidiaphiyseal ividmekiary space for

T T T T
quantlfylﬂg's@le 1oBbePOORR ABricRicbYlastt BEthe Bﬁﬂﬁfunﬁfr ifdeftRed Adfdt es ormal

in three bone regions (proxina di stal and

marrow/bghe sgréasa fyr sz:\ime,lsh%nﬂﬁﬁ@éd,t?@dé\QE slﬁt@@te@g@lﬁﬁ 68 {TRAR stained

m.neralized n r t d
femoral SRAbERNS i‘f)@rfw&lg]&o(%g rh%ﬁangor?gws e};c ,elgnaf( gFte Ea%ﬁ %354126@9? A In brief,
osteoclastsAte Eisitol qpedly i tifreatiaedcdR]appearing.as NRARH ﬁIIle@ththEfﬁlSSely
were performed by view ng six fenmur sectjons per nouse

- associateyvith regiony Yirions rexrption; Jdeenecdls ek myllinyplegcfned Arslenpbin
’ —Howsh1p9ﬂcbﬁgﬁe§§l}§§$ {Hetl*%'i’ﬁ’cag Eﬁcﬁﬁggecﬁﬁ@? 1%% ep Wlﬁ%gtrl%brglg of

measure t surface area

H1stolog§OfIn Ghdhreﬁﬁtt&s (ade), Boat,)id editidneps.arte-X18nbhilsletythi Bs: W.8m
whi ch nerve fiber counts. we The .ot al

NN T e
number o? mn@ gfli'f We‘?éj rg@l tﬁroﬁggﬂt lthéjﬂuﬂi&r ahd R8ARA1 %ﬁfb‘i’v not

Pro us v. e. Results are presented
assomatediwﬂhhhae endobieal sruffat:e u‘éﬁhs num:rahmd ‘q@ec Mecadphbgasevighia ghe bone

vocome ol R S P Sk DRy Bk

appearanccé%ff’checsg %ﬂl@ﬂ&i PRls MRHSA by thér highRlirley ﬁltaﬁurfaﬁ:e Qﬁﬁ? pleTOH
IR nerve fibersS were count ed at

lamelhpodmgmdfphagicybn vaolast |R¢gultsuire sxpwessed @s;ﬂ)gbnqaghmmheoof osteoclasts
C t onl i,hgl e i nt ermal fiber nd not

per nr” G g s fER S enf b n SRR e ek, "ot a1

[0224] Neurglogy céﬁam}@g‘lﬁCESﬁ@eHsWe?@ im %’é@ utsﬁigﬂinéht?ﬂglﬂhm@foscopy ona

epldern1s in al sectl ons quantl was neasured
Nikon E608 |ﬂmgreacehcc nﬁcreympc eqeipped with @rﬂR@%Hrngltai ceraere utiiaing SPOT

image cal\)%‘re so?rwa.ree 1£gnost1gﬂls{rmnents géteﬂmgrigelghts MI). The total area of

intramedullary space and the percent of 1ntramedu11ary space occupied by tumor, bone
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projected into the epiderms were counted. Results are
gi ven as the nean nunber of intraepidermal nerve
wo p@ensioper nmm | engt h per nouse. [0227] RC PCRe@mub2085/611786
of MRNA | evel s of NGF in ACE-1 cells. Total RNA from
dog brain or dog prostate tunor cells ACE-1 was

formatimﬁ rg{e@ gerni?%lé'%c %gr i rf) eltctzlfg ogﬁﬁsrwgsa%ﬁ%g&g&} ﬁsﬂlg gﬁ%%ieclsﬂ&més v3.0 software

(Media C$H@fﬁéﬂufsl Siﬂvé#Sggﬁg Ry gsekino eeslg @antdiitescal. az349mbe,saooz
Wo- st e performed_ using the Taql\/an ol d

Seveik etRY, POR {1 16(9Ab$51 28 BB@%%/@F@%‘)H wathanaigsd Haige ths Wpsd & E
t b
stained fegip%? g?ccncfgg? ldssell(‘i”;tg ﬂga:({) ﬁ? %Jﬁéﬁ[ﬁ @ggc&t? S “%Rslfi @under

polarized(l t’b]ade HCGAGACRAGEAe] [aBE6hd ﬂarﬁiﬁhﬁi Rédshf woven

CT CAAAGAA SEQ | D NO. 7) Né] ? ?‘ii
bone formgzt‘rpg'mm | bdg gyaptits using }mg%esPro
Plus v3.0'¥6 kit n%i%ﬁﬁgaﬂe %{&P%ﬁ?gl%a bF Rﬂll[lc%'h%g%}_-lﬁ&&ed BBAk formation, and

normalt ze I nput Statistical
remmnln@l‘lah&tﬁp@eltlér bedls Sk atpetcentage obtotad intstnaddublarycsepackage

|
02251 $; ot QueniigaiipRel emsistdibats ARSI o L hagogry nerve
fibers wa?ﬂ&@ﬁhxﬁé@!as %%Mh&gde&%%d hivelR Pl dedurssRiMbd $13-a838-166, 2002.

I nmunoni st o emcC measur es armng t he experl ment-al
Briefly, thy murpler of QIGRRHIR ifibess iv dmpabonsongions (bl gligalgnd diaphyseal)

(protected | east significant diff {
an ety B B2 Sl e ke i S RSPRG0S g
MR C-1024@bifoli 3mabpasbbaaBH-Rag SRS LRI, € A Péquigfaa witl a 20X objective.
i mmunohi st ocheni sti cal anal ysi s and scor | ng bone

Nerve fibeeemuitd werg paefortéd bidviewing 6 &uperseeions der sioseavits an Gfympus

BH-2 SuGEtespOr SRPAG RSO oah ReC el ST B PARE SHp WG peluded in

the analy§B! P8 intRssY koI Madélaﬁear(ﬁlmzé)fof esdh Boas elve Bealyed thedame femur
or mechanical threshol ds. 0|ng aln was anal yzed bg
@ on

sections fireasthi¢tnerspEheranenissv e abfémé AReltatali houp iprrg vy aneagure

il inggr HIF S5 By Srimlpe SRR B Gy g g Pro Plus

v.3.0 sofisRfe. Riayltd Se éﬂéseﬁ&ﬁ’[a@ techuntbek bEfiBdrapountyd®péradial bone area.
control s 0.3 sec, day 19, Figure 10A)
[0226] Addi Ruentid ag:on pisniqdermal, BYPRREOR s TE YRS rtfarnegpn 4 randomly

selected é:l S Fl%ﬁ(gﬁjatvpéﬂﬁ ‘§5ct1%fms E%IJ AGRES The %ot?l]m%nbeg 8y Cé%g) Q@H and RT97-

onpar e e contro
IR nerve Elbaﬂsr\&ré.ﬁ)cﬂhted%IﬁOOXShamﬁmonf Caunmng\iﬂ'eswm@\eﬁabhshed to count

NGRS B T T T e T,
Neurologﬁ;%&I (i? 5:56 1955 g?ﬁ@@m@nr%t ane 1&%15151%@3@&[&5 %1|u§lﬂlﬁed was

|cant y reduced spont us tlinching in

measured msrillj@a:l enh’ ey epedeZritD . (yly denve Tibersetbatowsrpat least 86 uACEleng*h and
vehi

(Figure 1 i m nar ud| es
projectediigying FRidHbBRERACOIiR. diePHIGish eBen s ettt of intra
epidermalfiéive GBS, \éfaﬁilm length per mouse.
[0227] RC PCR analysis of mRNA levels of NGF in ACE-1 cells. Total RNA from dog

brain or dog prostate tumor cells ACE-1 was prepared according to manufacturer’s instructions

using the RNeasy micro kit (Qiagen), and the RNA was quantified using Ribogreen reagent
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bet ween sham operated controls receiving either

vehicle or anti-NG-. [0230] Anti-NGF therapy had no
we@tdosatioon either normal thermal response ( 10P@DU&2005/011786

sec, day 19) as conpared to naive + vehicle ( 11.20.4

sec, day 19, Figure 10C) or normal nechani cal response

(Moleculaérg’r%leps Fooltith BT PPy GO ARALERANSisD30Y FadhatE Blofd RT-PCR kit

(Applied Bf‘o%;ﬁém&p BYWRASvistevatd iraaciibal usimg phtoe mmﬁats emd the
(M5) to the anti- NGF antibody in redu0| ng bone

cDNA wasampdified alsimgadrira¢tore s sst SIE@ tovion NeT Sment on

oA e DA OB PP oA noss
(SEQID N‘Oﬂf) gHRLBOAS: &ATGHH"OA@@ECE@OGA@CA&CD&TCH (8BQ ID.180:8)). The
sec, day 11 and 19, re%pect|vely) conpa

samples vt naly washih GUElioRie Bopaha B LA RRMAEbA e totalaéﬁffnam
02281 5y SERRRE it TAHEE P Edmp et silistic BMGLE S Mtiute

Inc., Caryl, N®ovatistd thpdrrlstaisaed tdsds. MneFwag dyN QYAawajs u@d to compare
behaviorsh e s s TR Tl o PP oS R e
expenme&%g glj gP'(?rrrHﬁlﬁg fnp%h%ﬂsf F@H&E ’EBPUS@&E&@C’C@& l&%‘stt diBfificant

‘treat me ant | .1 and 1.40.4 sec,
dlfferencé)’c}msﬂliooalasi vﬂa@ ,used sfignificeadeyl§vel a\caats@ al@ <ﬁ{§)/5k d- hﬁmC}JVﬁdﬂ@l
sul fate

imvestiga R IROI U R Db B O S A I AL S B g bone
remodeln(gzwgé)blﬁcﬁt%%@eﬂﬁnﬁleﬁ&@ sit@ifiof dY edch adall 9,

respectively), ‘as conpared to ACE-1 + vehicle mce
Results (Figure 10E). Ongoing flinching was al so significantly
reducged ther hroni,¢ treat nment.

[0229] (3. ntir %z%mécgf/d %’l Jeq' z;? ggs cer gge{cﬂre\;‘gg:yt than morphine

sulfate bu?@w ﬁotja%‘e%dﬁélzﬁﬁ}h@h’tdﬂ er wl:ﬁcamzz threSHbIBs. 6(Dl1€g06ng815h117was
day 11 and 19, respectjvely) or acute 30

analyzed bp U STHORRNeO S ZUSTIIE igelgpg vvercfa%rmlliuta %aneﬂ@nod ACE-1
+ vehicle eqry]cg agxtgbl\il E}@d %rfatgﬁ(i@grﬁ gﬁmﬁgﬁ g(zl7%l';0 lzccia§ lr@) 9§compared to

Icantly
the sham a-t\teﬁ[&@&(ﬁﬂro‘l .G Bset ad3Er, F@w& E@A)D aAdmbeﬂreal\yL AICE-hervehicle

effectively than acute 10 DQI ne sulfate. v%glo
mice exht!nﬂf:denm%efi Aumberpf rﬂalllch%@h?ﬂgl st 18 hassompargsiiosaan +
il 4 1) 87l ™ At 8 TNE 0 o

mice mgrﬂﬁceﬁlﬂg attEmeset spbﬂilalawus rgahrdihigf (flélh:l:@nﬁbm, dry ) dg celhpﬂcdl tn ACE-1
such as ataxia, i or |et re, observ

+ vehiclopaionaanion AMRBF drergarele s romosh Hohfapous

flinching i (DA% lﬁfﬁ%btew i&elr@p?}’ &} i oualonthat Qe k@R kleGeHi’élé‘ €Figure

cancer pain voke pai’n behavi or ‘'was al so
10B). In @seel&mae@ stitiésp ad isignificantimbavigu diffanepcandr fifié effdritnygere observed

wer e rreasared fter t he . %F ’imfie” odq@fﬁ_ﬂporrml 'y
between shem-pRSIAISH SOMEOIS FCPiFMeAithen ehisle PLAn r in ACE-1 and
[0230] Shamﬁﬂh%@f’%&%md%o AfecBOP¥Ihdr Boﬁhzﬂ%&m&%s?cﬁﬂ e {@2+0.4 sec,

injected aninal s (adm nistered with sa .
day 19) o8 evmbamddo haive h-vehioledd 1 34D ¢ soeivhyildy Bighse HKY or nggnal mechanical

response (5 g, da}}/ ﬁaals %g;nlpgr%d Itcr)1 gelﬁ%e ndtvehlcle (5.2+0.4 g, day 19, Figure lOD)
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guarding (Fig. 10G and pal pation-induced flinching
(Fig. 10H) (both p < 0.01, ANOVA) as conpared to
w@b@sHiryect ed ani mal s (adm ni stered wth sal i PE)/US2005/011786

Figure 10G and 1CH al so shows that i.p. adm nistration
of anti-NGF anti body 911 significantly reduced

[0231] paI PARLiIns WBRUSREH BUhthaRdthe kffibact Qﬁnoﬁﬂﬂne sulfate (MS) to the anti-
pal pation-induced flinching (Fig. 10H) 'in ACE-

NGF antlbmdM ipcedueting b@efqanmaylatpmb@h@agrs1@eb@‘§praA®Ee$smeah@m days 11 and

19 post- an tc’ﬁ?ct)rlt ?e%f::ggq gj&{r%%rge fj hyeglc mﬁr‘nﬁl}&@x&’@ §tg{1sti[55:§i[1${] [‘o%ger time

guardlng Bﬁih@ @ﬁ]b@c@d iAU@e19add] . 60l 26ét, Bay PREAD N9, Redpeetlvely) compared to
[ i nching). These results i 'ndi cate anti-NGF anti bod

"sham + v@nq;le neide fbéQ.2 anh 0 601 s6c, piay A liand A@ereppectifglychigareniOsy. ACE-1

veniiehf3Eh T g EEY DR MpSE PRSI Py 2

11.7+1.7,86al 83122 0D, RBHdctiNey) tdiepaey toxhahonecHiclk asite (0176008 and 1.0+0.4,
‘destruction tunnruﬁaomﬁh (Figure 11), and osteocl ast

day 11 andrl§} rqsmcéwa(nF(gp;ag omr@a@wﬁ%gg@@c% Sreduced by either
st I [
i BT ) S50 001 D gy e 1

mg/kg méphingBtifae 3 5Lapani 405 sea dig 1dfanﬂﬂ929@sp¢oﬁwglyp or aaup@ 30

s ok 500 3 B, bt Gt g

to ACE- 1195%@'&8 %&- ?T%S“‘? nee). Ok %&Hgg inehfNe Wis megmﬁeéﬂ%&med by

as’ assess by radi.ol ogi cal
either chrb&E t&a’ahgm iof anti-dEHe L 4neT md Z&éi@,GW idoandol 9p@Bpectively), acute

o B b L) PR e so e
morphlnedsﬁffta{el{g 6Lon AR 209327 \ﬂ%g 18RMd qp%é}fe‘cﬁfzél?ﬁ ds B¥mpared to ACE-1 +

focal di aphyseal

ridgi ng and r adi Ol ucenci es
vehicle miceo(Figire 10K). tAJanNﬁFs@lﬁmpy mmfgcaoﬂy abgeeded (i benecapy-related
mar ked th st
pin b3 S OBLERRE i AR LR PR SRERAS S gt

R . nd ‘
terminal W %e s ﬁg E)E%)ad'e%@eéndsﬁ%noﬁ{@ﬂab 878 | g?ﬂR@Eﬁl vadlé (27+1 g), and

and the tunor had fi d nost of th
ACE-1 +IAﬁitf-HmttQBJ: b)yaninals.dn (i8¢ $todfes) m sigmibidarit Ibahwlmphd‘lﬁ):rences or
(églgure 11E). Treatnent of tunpr-be g nlceim
side effe sndmcatea%.l%wy F AR aRy Ve B %ftrV?cﬁheéw §TjraRpis greeiving either

in no significant change in bone renodeling
vehicle o %gfna "zed transm ssion value of 1069% (Figure 11C),
[0232] no rAnhm‘z\tG]b rhempy/kiﬁénudted ruauk-edokedtbene taiger piFng tﬁoecllbzvzgked

pain behair BN PSP G L SRR Ak S ncasured e
the 2 mm%h%@ Rl g&{rﬁlm& -fxidd f al85:109f the ﬁ@%ﬁﬁ%rﬁﬁr in ACE-1 and sham-

i'ntranme space) s co ared to ACE-1 + vehicle
injected ammadal As (sngm :ranlgﬁt)e IOCamtcbl (ZH A@Eﬂoﬂmﬁgtedalmmals (administered with

e ) PRGBS ol L0 €, PO TPl e
guarding 0§k 10U afpahidhVdute PAREhingARN. 10H) (e p <0.01, ANOVA) as

compared to sham-injected animals (administered with saline). Figure 10G and 10H also shows
that i.p. administration of anti-NGF antibody 911 significantly reduced palpation-induced
guarding (Fig. 10G) and palpation-induced flinching (Fig. 10H) in ACE-1-injected mice from
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vehi cl e vehicle vehicle anti-NG- 1. Bone
Hi st onor phonetry Osteoclasts 71 1610 473 a h 475 a>b
w@ agsgivwm2 di aphyseal intranedullary space) Ost BODUS®DS011786
814 725 1277 > 11815 ' (OB #/ m® di aphyseal
i ntramedul | ary space) Macrophages (Ms) 21 21 272 a,b

43 [ ' | 0 .
aay 11 10RO By AT G SRR O SR R
ACE- 1-1n§é)&éa Iﬁi&% s 5&16% 1|7 @IN(%WEQ tdd ‘t&ith/p?pﬁm-mqudl geel)dig amd palpation-
induced flahing) odpSIRELIS SR ETE SEN G PRS0 DBDr e b otoleghpein in
ACE-I—mﬂ%ytJdgHﬁgm | ary space occupi ed) 2. Radi ol ogi cal Bone

I'ng Score % Normalized Transm ssion
[0233] (| / (emi-NGEOheRipy Gall nergett Warkerk@ﬁ%sé@@&ar&gﬁﬁszmgﬁtumor-

1069 (Nai ve_Transm ssi o, P< 0 e[ sus_nai ve
induced bone forr(natzon The effects of anti-NGF therapy on gon trormatlon and destruction,

tumor growth (Figure 11), and osteoclast proliferation (Figure 12) were examined 19 days post-
tumor injection (Table 4 below). Sham-injected mice did not demonstrate significant bone
remodeling (normalized transmission value of 115+2%) (Figure 11A), osteoclast proliferation
throughout the entire intramedullary space (1610 osteoclasts/mm? diaphyseal intramedullary
area) (Figure 12A) or tumor cells (00 %) (Figure 11D), as assessed by radiological, TRAP and
H&E analysis, respectively, as compared to ACE-1-injected mice. In ACE-1 -+ vehicle mice,
there was extensive, but nearly equivalent bone formation and destruction as observed and
characterized by multifocal diaphyseal bridging and radiolucencies (normalized transmission
value of 109+5%) (Figure 11B), marked increase in the number of osteoclasts (Figure 12B) and
osteoblasts throughout the diaphyseal intramedullary area (47+3 osteoclasts/mm? and 127+7
osteoblasts/mm?) and the tumor had filled most of the intramedullary space (60+7% of

" intramedullary space) (Figure 11E). Treatment of tumor-bearing mice with anti-NGF antibody
from day 7 post tumor injection resulted in no significant change in bone remodeling
(normalized transmission value of 106+9%) (Figure 11C), no reduction in ACE-1-induced
osteoclast (Figure 12C) or osteoblast proliferation throughout the diaphyseal intramedullary area
@7+£5 osteoclasts/mm? and 118+15 osteoblasts/mm?) or tumor growth (57+6% of intramedullary
space) as compared to ACE-1 + vehicle animals (Figure 11F).

Table 4: Histological & Radiological quantification of bone remodeling and tumor
progression in Anti-NGF and Vehicle treated ACE-1 Animals
Naive+  Sham+  ACE-1+ - ACE-1+
vehicle vehicle vehicle anti-NGF

1. Bowne Histomorphometry

Osteoclasts 741 16510 4743 47459
(OC #/mm? diaphyseal intramedullary
space)
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b P< 0.05 versus sham (one way ANOVASFi sher's PLSD).
[0234] Ni neteen days follow ng tunor injection, ACE-I
we200ehiwle m ce di spl ayed an increase in m cr optEUS2005/011786
(Ms) (272 Ms/ m® di aphyseal intranedullary area) as
conpared to sham + vehicle control mce (21 Ms/ mR).

Osteoblikfs- NGF treatment of ACE-| giunj ect eghay ce (2437%°  118+154°

(OB m{ff%)h%eql MH&%E cantly alterMs infiltration, as

cpeen hicle mce (Table 4). [0235]
SPA€Ant i - NGF therapy has no observabl e effect on sensory
Macréhagds\BaHhet i ¢ innervation iptbone or+gkin. Thinth 2443 4b
(Ms/nf4 Eiam%;s@g iffrarH&iRly Nat ed peptidergic sensory nerve
S il bers (CGRPIR), | arge nyelinated sensory fibers
pace

RT97-1R) and noradrenergi c synpathetic nerve fi bers ;
Tumot-Tekck®NeweBenedimtptiod | n t h8:OCE- | i0aDect ed146hbr a orl3+1®
(% Diapleysehinepanedilant ggaceki n by i mmunohi st ocheni stry using
occupid¥)i bodi es rai sed agai nst CGRPSRT-97 and TOH,
resgectlvel y. CGRP-1R nerve fibers were found 2b
Tumor Kleaghout the entire bone ($0iost @ mi nep@iYed 57+6°
(% Intramedidlanespmae powpadd t unor) of the ACE-1 + vehicle

23. 51 fi bers/mm 2) and 1.9 ab
Ii[ema&qugpgfl ) ani mal 5, aS wel | Aggid n tﬁl@bsﬂam +é§48| cle 306
A’IHFQIBGCMIW §026 PSSURIEY and nave + vehicle ani mal's
(24 24f|bers/mTQ) or nave + anti-NG- ani mal s
2. Radzolqgmlﬁp@@ewé?mM) (Figure 14). There was no
Score SI gn| ficant difference between the intensity or
% N Slt of CGRP-IR fibers in ACE-I + vehicle (13.90.5
o OFP ﬁ???(sn%\%‘)‘hce + anti-NGF (15.20.7 fibers/m
(1/(an1il]|6?6 in sanples (Figure 13A&B). Sinilarly, there
331 signixthggt differenggybet wegnsihe i nt1@9§5ty or106i9
ty of CCRP-IR fibers in nave + vehicle (14
Tragﬁ @g*l&,{mﬂ and nave + anti-NGF (14.21.3 flbers/nm
hi nd paw skin sanples (Figure 14A&B). Differences in
the density and iptensity of RT97-1R and TQH IR fibers

4 P<(.05versusalabe. undet ect abl € i hnave + vehicle (4.22.2 RT97"
b p< 0.05vdriehshione oy ANOVAFisher’s PlESB).mm) and nave +
anti-NG- treated (8.00.6 RT97 + fibers/mm 12. 81 1 TOH

+ fibers/mm animals. There were no significa
[0234] obs eNingtsien days follpwingetymea inigcdions AEEr hir éfﬁ%licwnwﬁ displayed an

I Y

sham + vé}ﬁ@le RBNeo] mive (Bl Mis/and’)n auei-NGEntdatmSiBiof AUErdisjected mice (243
0236t]ssggljevel of mMRNA extﬁr ession in A é &Iellr

Mt )i nelssgafioanily abes M ap Hloanen acesen iedia ACKeh & Vebisarica (Tabl

4) Fi ve i ndependent ACE-1 sanples were analyzed, and in

each one NGF expression was below the | evel of
[0235] - det egtfi-DIG Ofhetdpy HACHo absayabldNe#fect on sogoky @i symputlsie thnervation

in bone otiie ABEY e SARNETIH S PEAICEEEE Igsary Terve HOers (CORP-
IR), large myelinated sensory fibers (RT97-IR) and noradrenergic sympathetic nerve fibers
(TOH-IR) were analyzed in the ACE-1 injected femora or the hindpaw plantar skin by
immunohistochemistry using antibodies raised against CGRP, RT-97 and TOH, respectively.

CGRP-IR nerve fibers were found throughout the entire bone (periosteum, mineralized bone.
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the threshold after 40 cycles. Thus, NGF nRNA

expression in the ACE-I sanples was at |least 27.8 fold
wo e®s/11102n expression in brain. Exanpl e 4 Anal BEFUS2005/011786

effects of anti-NGF antibody E3 in patients with '

noderate to severe pain fromnetastases to the bone

bone maftay oSt S B ASET £ oRiEES LS HRE e R atRy o amiNGE
(24.0+1. @ﬁ%&@&&h%) a%irhﬁg ta§W(ell rag hyﬂilb QBarh HYBhiER (981 921 5 fitlef®mht?) and naive

k, duration as pain relief as nmeasured by

+ vemcla/ammals (Eahéitbg lﬁé)efs«&ahé) ‘Qr\msae)+ afti-NGilF anisabu@3 dad @sﬁh(emmm )
300 000
Figure 1, {Bira e sonier i ditearngy PRrsES Rl ol sy of oRe-IR

- fibers in m‘i Rhide @1@"9@!095 ﬁ@érEVn{IﬁPJﬁdr@CEslt AS8E-NGF {12410 N8bers/mm)
to either prostate or ‘breast cancer. Adult nales.

h1ndpawahnil sampmséglg@a@w&sb wBisnilagls, therensys nhggaifisant difference between

ﬂwlnwn? %%%%GQRggﬁgfﬁﬁ%g”%gve{ngg%rl%ﬁ%gggﬁﬁanceﬁgﬁdnmve+

anti-NGR{ . mrpﬁb%/mﬁ) hi@ps¥ Heli sarbples (Fgtiee 42 BR MDif@rences in the
period, patients are required to record their pain

density alné\mibnsﬁfdmf REHeR ansh TQHy Refikeramets Alswidgiackiblerinpaiegy vehicle

(24225557 BRIL D oo 55K BBl U P 0O o .00

RT97 + hlb%ﬁrﬁ}’frmd; mﬂtlel TOHY-+ fibbisamin} amrrﬁlsadlfhetd Wdretm) s:lg‘rﬁﬁsatrm diservable

ti-NG- anti baody E3 adm ni no
difference, PAiPGR STEY 10T AR89 DBGF %@ﬁPﬁ%ﬁ%m SEH i BPers b thecin
I i-
samples GE ALY, UGB A ROEL NRRALP e BAPL AL RS
NGF anipmais. ents are divided into four groups and each group

10236] {7 eat @i PHOG essiont0dClg) Rl SaE RO dpedutn and
ACE-1 cggé H8reYonptda Hfe ﬁﬁ@ﬁfelﬁﬁgﬁf ASE- 1[%935 e hﬁkﬁﬁeﬁ and in each one

ects are assessed four tines daily for fourteen
NGF expessivnbedsiretovd Ui lergel ah detbgionaof e P6B, ag$ays iNGIHomddgsbrain crossed

T fter of anti ) TS L. e
the thuesGald GL oG 40 ORA IDEITIF SR SBH L Ny BABE T ErpaRles e to oross
the threshﬁ&%ftelf A5 o P4 11885, MY nIRNA Qxptelsial A the A CBLLI sampRs was at least

pl acebo or antlbody E3). Any decrease in pain scores. ‘
27.8 folddnsiy/tban ekpresswpenbraivse of ot her anal gesics in one or

nore groups of patients treated with anti-NG- anti body

E3 conpared to placebo denonstrate efficacy of the

treatment with anti-NG-Egahplkady E3. [0240] Al though

the foregoing invention has been described inisone

Analgegisteffectsiof antiyNGF utihody B ingratients with mpoderpterto sevese pain from

f clarit f d [ i DL
exanpiebistg R UL D e SERE b B RRE
[0237] of t Makﬁiﬂ@ﬁﬁt@ﬂpl@b&fﬁok@nﬂéllﬁ dotbleblind smelgzhmmg‘ee]m effects

treating bone cancer pai.n in an indivi dl% & Q}g
(includingdimetosanset, Hige to peak, duration as well as pain relief as measure sual

Analogue Scale (VAS)) of intravenous doses (100 pg/kg, 300 pg/kg, or 1,000 png/kg) of anti-

NGF antibody E3 are compared with placebo in patients with moderate to severe pain from

metastases to the bone due to either prostate or breast cancer. Adult males.and females (ages

between 35 to 75) who are experiencing moderate-to-severe pain from metastases to the bone
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to the individual an effective anmount of a nerve

growm h factor (NGF) antagonist. 2. The nethod of claim
wdazooaherel n t he bone cancer pain i s from cancePCT/US2005/011786

originated in bone. 3. The nethod of claim2, wherein

the bone cancer pain is fromosteosarcona. 4. The

o o FEL S NS 3R R Bl e

patients £¢ fddiliréd toRe6@ theit painhorefota ltlﬁ% peRddy il disoomemdakdintie of
cancer netastasized to bone. - - The net hod of

other analgesicrmerlicaijoarfer H days poiont @aﬁwﬁrab@n af qrsi-Nogranhibads E3.
[0238] canc 2;(?\7&) hun {E%ta?ﬁt fg%lygglehg RORGnitthd td IR sﬁﬁ}h ﬁrlltPf\IGF antibody

cl ai one cancer pain |

E3 admifi&RgRh d&&ir@@h@lid meﬂnﬁgs 8.1 dhd D&B&Q{&‘bﬂ@ﬂmgfth@ieabmhrfg of two
wherein the bone cancer, pain is_from sarcom
weeks ofipaselige peinsrel: Shercalecsc uin andrad¥raee oentst diva undred and eighty

patients é’l@? egi S}I}ﬂzz!)e 8&(0%‘%%%%21%%f819 Q{Pﬂg'hﬁs g(ﬁf%gfyr ofa@l@{l g |C %@f{&ﬁs in each group

are treate‘dhﬁﬂgplgcdbbﬁl(l)ﬁﬁg/hggt%?qg@leg, ot ? ,080 parkg ofNGH-NGTF agtbodytE3.
o anti bo 11. _The netho cl.aim 1 erein_th

[0239] ant i AReRECHAETRHRPEESEHTS wxjtlmggémﬁbﬁqwg%ﬁsm dayihefgagiosive
and for aiﬁrioc-f BEsidRidhe %{) r 5dRinBtrhlon WP EkRiJay e @ﬁ&émé\@: assessed as

tagoni st antibody 1s a humani zed anti body. . The
change fioat svoeknfg lnziseima (h@an phiereveh farfeurdesni day@namfpeaglonmsuratlon of
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17. The nmethod of claim 10, wherein the heavy chain
vari abl e region of the anti-NG- antagoni st anti body
weowpniwes the am no acid sequence shown in SEZT/DS2005/011786
NO 1. 18. The nethod of claim 10, wherein the |ight
chain variable region of the anti-NG- antagoni st
anti body conprises the am no acid sequence shown in
SEQ ID NG 2. 19. The rretﬁ v claiml, wherein the
NGF- ant agoni st is not co-admnistered with an opioid
We claimanal gesic. 20. A kit for treating bone cancer pain
conpri sing, an NGE ant agoni st,, and i.nstructions.
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to the individual an effective amount of a nerve growth factor (NGF) antagonist.

2. The method of claim 1, wherein the bone cancer pain is from cancer originated in
bone.

3. The method of claim 2, wherein the bone cancer pain is from osteosarcoma.

4. The method of claim 1, wherein the bone cancer pain is from cancer metastasized
to bone.

5. The method of claim 4, wherein the bone cancer pain is from prostate cancer

metastasized to bone.

——— - -6.---- ‘The method of claim 4, wherein the bone cancer pain is- from breast cancer --

metastasized to bone.

7. The method of claim 4, wherein the bone cancer pain is from lung cancer

metastasized to bone.

8. The method of claim 4, wherein the bone cancer pain is from sarcoma

metastasized to bone.

9. The method of claim 4, wherein the bone cancer pain is from renal cancer

metastasized to bone.

10.  The method of claim 1, wherein the NGF antagonist is an anti-NGF antagonist
antibody.
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11.  The method of claim 10, wherein the anti-NGF antagonist antibody is a

monoclonal antibody.

12.  The method of claim 10, wherein the anti-NGF antagonist antibody is a

humanized antibody.

13.  The method of claiin 10, wherein the anti-NGF antagonist antibody is a human

antibody.

14.  The method of claim 10, wherein the anti-NGF antagonist antibody binds human
NGF.

15.  The method of claim 14, wherein the anti-NGF antagonist antibody further binds
rodent NGF.

16.  The method of claim 14, wherein the anti-NGF antagonist antibody binds human

'NGF with a Kp of about 0.1 nM or less than about 0.1 nM.

17.  The method of claim 10, wherein the heavy chain variable region of the anti-NGF

antagonist antibody comprises the amino acid sequence shown in SEQ ID NO:1.

18.  The method of claim 10, wherein the light chain variable region of the anti-NGF

antagonist antibody comprises the amino acid sequence shown in SEQ ID NO:2.

19.  The method of claim 1, wherein the NGF-antagonist is not co-administered with

an opioid analgesic.

20. A kit for treating bone cancer pain comprising an NGF antagonist, and

instructions for using the NGF antagonist to treat bone cancer pain.
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