METHODS FOR TREATING BONE CANCER PAIN BY ADMINISTERING

A NERVE GROWTH FACTOR ANTAGONIST CROSS-REFERENCE TO
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soluble biological signals from mast cells (Matsuda, et at., Proc. Natl.
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{0068} Consistently, an elevated level of NGF in peripheral tissues is associated with
mflammation and has been observed in a number of forms of arthritis. The synovium of patients
affected by rheumatoid arthritis expresses high levels c;f NGF while in non-inflamed synovium
NGF has been reported to be undetectable (Aloe,. et al., Arch. Rheum. 35:351-355 (1992)).



Elevated levels of NGF have been reported in transgenic arthritic mice
along with an increase in the number of mast cells. (Aloe, et at, Int. J.
Tissue Reactions-Exp. Clin. Aspects 15:139-143 (1993)). [0009]
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and chonip patbldG8:6dbae64 klnuscles (Foster, ef al., J Pathol 197(2), 245-55 (2002)).
Many of these changes take place directly on the pain transmitting sensory neurons and
apparently are not dependent on concomitant inflammation. In additi'on, there are at least two
other cell types known to respond to NGF and that may be- involved in changes of pain sensation
or sensitivity. The first of these, the mast cell, bas been reported to respond to NGF with
degranulation (Yan, er al., Clin. Sci. (Lond) 80:565-569 (1991)) or, in other studies, to cause or



(2002)). It has clearly been shown in the rat that NGF mediated pain
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[6012] All references cited herein, including patent applications and publications, are

incorporated by reference in their entirety.



an anti-NGF antibody, are effective in treating bone cancer pain including
cancer pain associated with bone metastasis. The treatment addresses
one or more aspects of bone cancer pain including cancer pain
associated with bone metastasis as described herein. [0014] In one
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some embodiments, the bone cancer pain is from osteosarcoma. In some embodiments, the bone
cancer pain is from cancer metastasized to bone. In some embodiments, the bone metastasis is
prostate cancer metastasized to bone. In some embodiments, the bone metastasis is breast cancer
metastasized to bone. In some embodiments, the bone metastasis is Jung cancer metastasized to

bone. In some embodiments, the bone metastasis is sarcoma metastasized to bone. In some
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cancer pain treated is mild to moderate. In some embodiments, the cancer

pain treated is moderate to severe. In some embodiments, the cancer
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In some embodiments, the antibody comprises three CDRs from the light chain of E3. In still other
embodiments, the anti-NGF antibody comprises the amino acid sequence of the heavy chain variable

region shown in Table I (SEQ ID NO:1). In still other embodiments, the anti-NGF antibody



NO:2) In still other embodiments, the anti-NGF antibody comprises the
amino acid sequence of the heavy chain variable region shown in Table |
(SEQ ID NO: 1) and the amino acid sequence of the light chain variable
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embo OnOC| Erg ms?hsl\s?&%?[g%@f Slapﬁg@%é’é'\@ﬁl%ﬁ%%c K@llxyas uman

|hg uman TrkA (hTrkA) and/or eftectively
NGF}nmmhgﬂaenv@ﬁéwﬁhaﬁvﬁaﬂubvﬁmméééﬁwwi’@&@fnmwiﬁam%fﬁﬁmy

am]b&ig%a&im Wamwﬁmehéﬁﬁe @ush:ag:h&@%&m@amﬁwc%im 911,
out ou 010n t0 to about,0
e N S Rl SR
the N&ﬁ' langagsxbﬂtbmisrtcaﬂ}@m pr}atnd Z’meﬁﬁm@m%m@obﬁmemuth@mn NGF
(anti- Hw@mqn%m@ iBhis Ahouk J@Mciﬁa@f@%fﬁmﬂgW%ﬂ@f@i@éﬂd&?&ﬁﬁﬁ]ﬂﬂg the

is less than about 10 nM. In other embhodiments, the binding af
bindipg 6 AIGE WP b 0BT 2SR R HES, AH BiRI ity

TrkAiglegsthan about 0.1.nM, ar less than about 0.07 nM. 'In other

mb dj ffiny
[0019jb %d% eﬁs% mtm %n Zlout é%‘gggl\f about %‘99 QEM or %ﬁstb Omom

o sy b abok SN IS0 BN ASEOYEDL 31t THbOE T SN bR
about@Vi2 %@bﬁuw&;@%mrﬁmﬂmeﬁmbmwmmﬁnwmemy ofn

some egm%oal%%ot i 1g is gtpo%ltjﬁ &'91\@ Mn %Q%Wérlnngaepﬁu{hg %918%’ afﬁmty is

, Or a OUt pM, or less than about 5 n some

less *@mﬁw&ﬁ%ﬁ&é iﬁ@tb?ﬁmdawm/t}? fiading ahfmity %ﬁ%ﬁati PPN ST
In ot?ﬁ@eﬂ%cﬂsﬁ&ﬂé 1& BMHlﬁ@&[ﬁhitﬁMl@ﬁlﬁm B00tEM ndhouteiObgphhoar AbdUM. Tn

other e boolgigll 0 Srt'l" gxng E%?ﬂ @%{yﬁf gggu? Ilrb(él HE@Q&U%&%@P%‘&@ I%MM about 1

, abo
nM, about 500 pM about 100 pM or about 50 pMeto any of about 2 pM, about 5 pM, about 10 pM,

about 15 pM, about 20 pM, or about 40 pM. In some embodiments, the binding affinity is any of
about 100 nM, about 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 s 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,



about 20 pM, about 40 pM, or greater than about 40 pM. As is well known
in the art, binding affinity can be expressed as KD, or dissociation
constant, and an increased binding affinity corresponds to a decreased
KD. The binding affinity of anti-NGF mouse monoclonal antibody 911
(Hongo et at., Hybridoma 19:215-227 (2000) to human NGF is about 10
about Whana dhe b inding . AKniALRMMANREdAANY W kANIDEAYER, binding
_(described herein) to human NGF is about 0.07 nM. Blrﬁlgrl]g. ffinities for
affinip 58 PPTE KATHDVR [ESEEE AP T N AR PR H5 ae
corresPBRING Fr tagenisl e badidpiffisierefkptiod &, dunsgnendlonafietibsdy -
individual heen diagn ith.bone ¢ Hol§ GRrRas T
11 R A O DO NATa TN S N AU o o o inding
affinigmyl memnizddhawrNAEetdhedinghidierebisrainy o /anausyCr is about 0.07
oM. SHOGURRSaHs nEsaeriallgiBlraeusesay, datesardialr-piaspinally,

intrathoracically, intraperitoneally, intraventricularly, sublingually, and/or
(0020 sl RSB DRG0 e A SR A

has bantibagdysandiadmirisiration ikimedne nemora-of thddodovwihginimesist of an
intravenously, subcutaneously, via iph%Ir@tig 'H]H aus; jally |

NGF paeti &6 er’fi/ ]"nat%&ler%ﬂ% ,Wﬁtlr%\}leentri’qu a?[y, nd in%a_prear‘i’?gﬁésai/f .

subcurecleninistfeitRamierially atoptetHiel el prapmidivbn duskp B Yo BTG 569 1

intrapdRi SRS, mbediments,y {heohGh e mgenisiisiacminisie mehitadonseof, the

‘ about 0.1 to 10.1 f bod ight,_and in gther embadiments, the .

NGF RiEg ré‘ﬁ’tésgagnal%l|5§ga%%ﬁ%‘gtofr%}ﬁ%%mgggéo&l%}éuItl_?'O% to 2.0 mg_/(l)<g ofln%
meangydrisEVTRIHIY; [DORBATAUAN otHER RSP HeTHTENOR TRtirak . intracardially,
intraveRiROSHiondantteatiog:and/amprevanting Sancsetncer paimiactiding, or
ancer pain associated with bone metastasis comprising an effective

C
IO%‘I%?nount of a nerve growth factor (NGF) antagonist, in combination with

[00213ne dr peorecphedimaeisuiediRetapaiies edamisingsd i galors of about 0.1 1o
10 mEMPAAIRAG WS e NGE ARlAGARIlIR G0 RANITTSIRHRIN L amopiaided in a
analgesic. In_some emggd#?en.t ,tt_he_ NGF antagonist is co- administered
dose giphan, (A Y TRedsib 8 bEdRtents, the NGF antagonist is not
[0022j0-admihisterédr wittrarhe pividtandigesis oraniNSiiDONsetneg and/or
prevelIRGAIRENS. e NG ARPORNIE LIS AR Anbad ARk SRRCilicaly cBifigay
tfﬁe. F molecule. In other embodiments, the NGF antagonist is any
an effsrting srertiedernse Bereth oo @1GH anaaoei hdp LT HHE RSHtARC oF more
pharffaluiesia kitipturataigiyof theo-methtdaitess ibeti GBreingtnisome-
,emboﬁsiim nts, the.%fit mprises any of.the NGF gnt ists described
admigisterea W 3&8%%?}% |61}1gp\%/?ﬂ1?ca§p Sgrrnrf%/gcmebﬁfﬁc%ﬁ@mé?é%ptagle C§Pr?|uesr.llsnc%ther
admieiyiyed imitras NEATKH On some embodiments, the NGF antagonist is not co-administered
with an opioid analgesic or an NSAID. In some embodiments, the NGF antagonist is an
antibody that specifically binds to the NGF molecule. In other embodiments, the NGF
antagonist is any antagonist described herein.
[0623] In another aspect, the invention features a kit for use in any of 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



further comprises instructions for use of the NGF antagonist in any of the
methods described herein. BRIEF DESCRIPTION OF THE DRAWINGS
[0024] Figure 1 is a graph depicting ongoing pain as assessed by
spontaneous guarding and spontaneous flinching during a 2-min
observation period on day 10 and day 14 post-sarcoma injection. "Naive"
furtherefengriscainisiradsiavit fioutsa g i 6D AntiSiren i# yshot tefarsttodnimaiibed
injected with a-minimum essential media into the femur marrow cavity and
r1ater injected with saline. "Sarc + veh." refers to anlmals injected with

sarcoma into th m with saline. "Sarc

+ Anti-NGF" ref%r%I i)nggé %%edte% wi sarcoma gf% the femur
{0024i‘narrﬁmi/ﬂym@bladepmwgt@@mmpamtﬁ\d@ésm’bm@l&omecf@i)@@]rﬁ@md
spam%é% dﬁfﬁﬁ&g%&iﬁg‘&%ﬁ%ﬁ%}%&@Beﬁ%eﬁé&%%?%@ Hyalib usg.andrcoma

forced ambulatory guarding (rotarod) on day 1 ay 4 post-sarcoma
injectiphe CBHYC NEivE G SrdRe o WERIHAR WFRIOR anyhpfe CoGH: " Stripdcsayappls
injecté@ RIS tRARIMals dnjeatethwith BroniRimun essentiahmedid inte tiectemurh
marrow cavlty and iater ijected uity saline, 19816 £ YRILIGIETS 0.y ana
als Injec e With Saréoma: Into emur marrow cav‘ﬁ/ and later
later rmpem@wnwmimm SartSatet-Hnti- Nﬂ@fﬁ pafargals il svifljeeteehwithio the
fer SRERMRINNG 1N RIRL5 MR Qi GAMIN@NehlBle, Bigcted with ant-NGF
antibody 91 1. [0026] F’lgure 3 is a graph depicting touch-evoked pain as

(0025} . EiGHF By o852 RbH P RRE AP P AR E R B AR S A1 o R B RS
ambulittﬁf}l guardnpitrahsayvatiog pesetden daydGancdayjetdgqpostbarcantars to

E’l ut al’ll\lalvectiroefe 10 anlmglsr%gqygﬁg}/a g%g%ﬁ W%%rp‘]hmy?emur

refers ?s |njecteda{/nwth a-minimum essentl I media Into t
essenmhm@fﬂ/xﬁcaw@eaﬁqmrar@ﬁr?ﬁ‘e@ﬁ@éﬁ withlgatimeectahrath e, r&fare ygeh.” refers

to aniARITIAISRILEIRAREIASGHEO A e Omu i AHPW A RO aI Bk line.
injected with saline. "Sarc. + Anti- NG@ refersto a |n%als injected with

" Sare A Tt SR }‘éﬁ?ﬂp AHSA L AV AT MR B REN R e and
later iajatiledyit@ kit {SOZF AnklgdieS41shows photographs demanstrating that the

[omj‘”t' d%gﬁeaéﬂﬂbaoa ﬂ%@ﬂ“&;ﬁg%%lp&%gﬁéﬁ 9&9@@@%@%@9&%@@%@

) post tum rlnjectlon Sham animals (n=8), given ve is am +
guardvaﬁe@alaﬁéoshaﬂwﬁ fyching éalylr%edﬁaaf(@aﬁ#r%g%a%a& e éfernd day
14 podtim@isa (Rt Bdnguenwe ictes (saitomaviehicls) iaye showshanl) and
and.sarco FP transfected) injected anima 8), given th
referséﬁ) fRfeeE a|JffCb{T(;C‘Flde/(1 SSrEoma T an%%é ga?emtsn%w%%ufc b oy (i and
later IFjepiedsvith salineariBadectavelyd cﬁf@g?apmr@ﬁ@m%q%s@rﬁ@éc@mayéeﬁéef@ﬁgr

marrow cavity and later injected with saline. "Sarc + Anti-NGF" refers to animals injected with -

herei

sahne

sarcoma into the femur marrow cavity and later injected with anti-NGF antibody 911.

[0027]  Figure 4 shows photographs demonstrating that the anti-NGF antibody had no effect
on disease progression in bone at day 14 (d14) post tumor injection. Sham animals (n=8), given
vehicle (sham + vehicle), are shown in (a) and (d); sarcoma {GFP transfected) injected animals
(1=13), given vehicle (sarcoma + vehicle) are shown in (b) and (e); and sarcoma (GFP
transfected) injected animals (n=8), given the anti-NGF antibody (sarcoma + anti-NGF), are

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



bone destruction. Figures 4d, 4e, and 4f are photographs showing
immunostaining with anti- GFP antibody. Scale bars: 1 mm. [0028) Figure
5 shows photographs demonstrating that the anti-NGF antibody treatment
had no observable effect on sensory innervation in skin. Hindpaw skin
samples of both sarcoma- injected (a, b) and naive (c, d) mice were

bone UBSRUARSIaMmedJordhe:Neldropaptiteteatgite Rin genpdmnlaiedapeptideh anti-

CGRP), W%:i?rgl labels unmyelinated peptidergic sensory nerve fibers.
GFP %Fﬁfﬁﬂ‘gos%& iRGSFCERP of hindpaw skin samples from sarcoma injected

[0028nd gmels tieate ghia dimdy ticensardombsainjected HOd antibNG freatment had -

antib eated (b, n=8) mice naive.ang.veni = i )
mo o A L R MG SRR P Tl
injectsg 260 And UOROICFY i GrsHp R RsHirab FROHSRaHP B B ficNgm gene-
relatAGRIMRIICRITEN AR RS CANERIIRRINpPABHESRRAT Butatding-and

number of spontaneous fllnc%e/gisoft e}grcoma injected Irlgqnb oV r% q
IR RS O T BRI S B S, AT S B h e Bl et
(2, =) nliZeprack A diajes el tendimpEeNGIT anibotinfieeeddht wi®antomaise ledorehicle
weardd R SUSEIM Bl FAIRMBIEIR A IMaNEmeDLey Qe SR nELGR s scale

quantification’ of time spent guarding and the number of flinches over a
bar: 3 prinute observation period following a normally non-noxious palpation of

joozshe spLcemAbieciesh i (Gsithin# R ditAIESINEOAR SRR 4 bone cancer

. vehicle; and"" indicates P<0.05 vs. sarcoma + vehicle, [0030] Figure 7 -
Pain. b g sl B R SHA NG R R AT R SRFRERP HAA THE-ama dbisricd limb
over baseline:thigamalior padch anicadddh re shotdsiand trashineoetar BficdCyatidald days

after JIRRIING SMHIN r%&%?‘g%%%%%&%ﬁ%%ﬁ&?ﬁ‘feﬁl ISy BN shew
erma senS|t|V|tynza, n--8 for naive+vehicle, n=8 for naive+anti-NGF)
movemehistiddbyeintanetet puntiicainnoidine ®epermEd ingimdite ayaber of
flincBEENARIoahSRRSINMEY ABe N f0r foaivany e RisiRaly-fonfaXuetamidN GFhe
meas_ureca y 50% re@;)‘o.ld of mechapijcal stimulati nlof an&i;!k\LGIé.
sercolpS ARt DT o BORAPE T 1 AL AR gt PRdisiery

P<0.Ghesvsengoing yiniBehaviors evaluated by measuring spontaneous

[0038Y2T4K9,£0) QVSEA oaRInHE ALSEENAHRR RAHAEr FdRQYemeR @xrked

pain assessed by measuring the time spent guarding (d) over a 2-minute
basclglsBrREN PErEE T BTG AorAtdIN SR RGeS TARmG PR Ee gt
redudRiRUind/alues phsPPRiasenLsmgUarding tahane-patpation;ineited
naivBIANG Q) for halve, shg E%é’s%%ﬁ 8 tfa%aﬁ%d PS@%O%%A%%EQ A mal

vehicle treated, sarcoma injected and morphine (n=8, 10 mg/kg i.p.
stimg uyaind sherbaties! persibingy (b, po8 for naive+vehicle, =8 for naive+anti-NGF)
measured by 50% threshold of mechanical stimulation of anti-NGF treatment (10 mg/kg, i.p.,
every 5 days) in naive mice. Figures 7c and 7d show ongoing pain behaviors evaluated by
measuring spontaneous guarding (c) over a 2-minute observation pertod, and movement-evoked
- pain assessed by measuring the time spent guarding (d) over a 2-minute observation period
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 (=8, 10 mg/kg i.p. administered 15 min prior to

10



testing) treated, sarcoma injected and morphine (n=8, 30 mg/kg i.p.
administered 15 min prior to testing) treated, and sarcoma injected and
anti-NGF antibody (n=8, 10 mg/kg, every 5 days, i.p. administered from 6
days to 14 days post-tumor injection) treated mice are shown. Error bars
represent S.E.M. "#" indicates P<0.05 vs. sham + vehicle (n=8); "*"

testink)AIEARS RreBilbiMScteRieOMAphiveielg; 3andg ity ifdicates J=iQS ¥sn prior to

. sarcoma+ morphine. [0031) Figur. hows photographs demonstrating .
et B R AN A A e A . Pt o PR et
admiclyengiesoant daadrophige pnfirationiijediors ateoed gaseglia stDRG )Bofor bars
repre&éﬁ?@.ra%aﬂmqn%mﬁé@h&ﬁmﬁmlmlﬁaéggg)5mmmmrﬁé&%@%&

staining of actl\ﬁaglng_transcrlglon factor-3 (ATF-3) in the ipsilateral L2
saTcOpRG VSRRt Bl da it alfri ais0 Y ahisde trented i ifes) and anti-NGF
[p03BNtibedy:iseates(pnomg)iadentSaysnpast: titatkciPplaNaEoIG Battartnist
., panel shows immunoflugrescent staining of CD-68 indicating the densi
e e e e
(DR®yitthirtioe-hpsilageranddR Eipfreadrord abyrammubo ehisientstitiathgs

activ%ﬁ@tx%ﬂgcﬁﬁ%yﬁcgoﬁ@t&ﬁ%ﬂgﬁ@ﬁ%ﬂﬂh&%ﬁ )k 2I5REE B Dz 2l

_Figure 9 shows micrographs d_emonstrating that neurochemical changes
vehicle, GERak e PR R AR G DS HeAERS aftEHUIEH By A istaRBn of
impl ARG Bofrigi s QA and RbusifisrismunestanifgDf ¢y indiphing thh@nsity
orsal hqrn of the spinal cord of sarcoma. injected and_vehicle treate
o s B e A e
DRG(8, tymeof)bfaiing exindsasbi 9Dishiod (Fe pré s afitic S o fosapin Hgasdod, »=7).
ScaldbEQ3-@XP5gS8INg neurons of the spinal cord in sarcoma injected and
vehicle treated mice, (C, n;ﬁ? nd sarcoma%ilnjected and ??nti-NGF i
19033t R e TS (R AFTORBT O ARURS RBHC RGBS gt
with efinghemsheatingWirbstcBeatd banith@sgat doroAsandNBF2Gemdo? Caad @B |

showRin 033 F,ig%fgf é%g%%wﬁsmmﬂéiag@%mk NGEARSEARY:d and

_attenuated prostate tumor-induced bone can_cerpr[%]aln._ Anti-NGF treatment _

vehiqle repigAdgicer Agiveh B eyae ipciAdnd Mol mEPaRjcEsrspg mice (B,

r=4)attgnuated QROTNgReRGeaneaTvEaIh e aviers: begiRRIRGRRERY nburons of
ost-tumor injectian.throughout disease progression. The time spent

e o AL AN AR DL BF SR E e FHCRG i ACET G g

anti- W& 2atboriirutg dbsien@liorPdrbararengadiinomaasigre dpBivgoihgimor-

bemiggﬁ%@é’. Bl AMiNGT diled sauaie)Lsionificantydegdyced ongoing pain

ehaviors in tumor-injected animals as cgargared to ACE-1 + vehicle
[0033bperfigyrate shany Grabsdamusadredacari N mhetens aeassied ppsite
tumoRE B BEn L GHEte) pBAthaHatdRgrandHinching/kd, i.p, given on days 7, 12, and

17 post tumor-injection) attenuated ongoing bone cancer pain behaviors beginning on day 7
post-tumor injection throughout disease progression. The time spent guarding and number of -
spontaneous ﬂinches in ACE-1 injected femurs over a 2-minute observation period were used as
measures of ongoing pain (A, B). Anti-NGF (filled square) significantly reduced ongoing pain
behaviors in tumor-injected animals as compared to ACE-1 + vehicle (open square), and was

reduced to close to sham levels at day 9 for all parameters (circle). Both guarding and flinching
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in the sham + vehicle animals were significantly different from ACE-1 +
vehicle animals across disease progression. Anti-NGF treatment had no
effect on basal thermal or mechanical responses as measured by latency
of paw withdrawal to a thermal stimulus or increase in threshold of
mechanical stimulation (C, D). Anti-NGF treatment produced a greater

in mergwﬁmﬂgaseoﬁ?gmgmgmm@ @ﬁ%@gk&ﬁﬂmmm mgéf%g;aﬁﬁﬂm/&gosq
maorpnine. (1.p rior to testin ovementi-evoked pain was

disea R GRS By AL R e e LU AR, CAARE meriEar

respoﬂaeslaemweuea@ﬂaimﬂpafmswv@ﬂudmmrm@thﬂommmﬁnmaﬂyrmam )

t -
ﬂues}ﬁb%'&ﬁfﬂ‘iﬁg%ﬁ}%?ﬁ%&k Q?OQ&EE$C%§ &?%%%Qgg?ﬁ%é b rg’a EREERERkn in

ongoiﬁ@r@a@mw@rw day Atk 1 GamilsmonHtmedaenshiss H20. bm@ AOE

testing) TN INR~EREf g oleSpandvhO e doslicate s Brfliven shamy Rk Hiarding
indicates P<0.01 vs. ACE-1 + vehicle. [00341. Fﬁle(e | 1 are photographs

and the A %EP&&H& S PSP N AR ER A ARRERT AT M A s I diRor
noxiops regntontuiter Addutéd denidmemd e g Esivabranepratspighiehivaiicgig.

" 10A- 16“)#'5{&91’88@5 434109 @QﬂfgraU%&ﬁeh'ﬁolﬂgﬂgﬁﬂé@%)&%éﬁ%ﬁ%h?‘i‘@
destruction at dg}f/le whereas ACE-1 + vehicle anima

" indispted BARAN NGEENimareTrbine Srpfied GirifdaRe "*ﬁféﬁl@?@ﬁﬁﬁfﬁﬁd vs.
shambane’ #emada&gugwlmwgmqed«aﬂ&og|caIIy and histologically. H=

{003@ Oeﬁl%r%g)l gafrﬁ.pl)gu f:i Btrat'xoz\lnc@%:%mgt mag%%g b %:% dcz) %@a%tgg)ﬁ%i

are Inmages emons
effecithe ﬁaw@@@mwgmﬂman@kymb@hm«mﬁﬂmd Gbed vstedslgstogesiedss. (A)

showd DRl fsibamy ﬁ@!ﬁ A DS ERlbdny BRIGIREB) 285 10,

ACE- I + ant| NGF (C) illustrate t g iferation occurred in this mode
whereab g reglotrb st qm@%@éa% FrdmasmghatimasiderEageirthe
mgmﬁmmbﬁh@fgisﬁﬁﬁalﬂsbﬁnawnﬁﬂmﬁr@f\dlﬁphy&&ﬁaﬂmmbgwéﬂWaaﬂaﬁsmleI&IEy

1= pdNGANENGE Al Veh'c'e#ﬁat ganir Quce%%o%%’}‘oo %‘é 9 ﬁ%@la%‘a;’ vphicle,
(} ﬁ’ aive + vehlcle anlrha heére'was no observ erence in
{0035&1|stoii;gix§a|1ammémqn@mmwai&iﬁhmmm@ﬂmxﬁ@mm

reduc@mﬂﬁ&f&g%&eﬂ&%ﬂ&é&%&hqm%é{ﬂégfiﬁdﬁ%@'ﬂﬁ:’ﬁa}ﬁeﬁ%ﬂl@i@'m@%@ H
ompared to vehicle treated animals (Bi5 Sham + vehicle (A g \)

+ vehigle ] apd AL B hITRIS BRI RRGIB 4o e = (s mode

alongratrophiages viiched/breenethsiphific anthadifferent fnohe naivieeaciowadeclasts

per rc@ﬂ"’ O AER HasiRe LR EANSH M A ARIRRES M %I&]@S&%ﬁéﬁe&?& as

hematopoeltlc cells; T= tumor; Scale bar: 50 pm. 12 [0036] Figure 1

Compa%i g e PG Ratr sty hitke animals A iRt Ry teiabserT Ry disfsence in

histolé}gcal appearance of the osteoclasts along the tumor/bone interface or macrophages
throughout the tumor when anti-NGF-treated animals (C) were compared to vehicle treated
animéls (B). Sham -+ vehicle (A) animals presented osteoclast numbers and morphology, and
macrophages which were not significantly different from nafve animals. Arrows= osteoclasts;
Arrowheads= macrophages; MB= mineralized bone; H= hematopoeitic cells; T= tumor; Scale

bar: 50 pm.



density of calcitonin gene-related peptide immunoreactive (CGRP-IR)
sensory fibers in the femur. There was no observable difference in the
levels of inununofluorescence or density of CGRP-IR fibers between
ACE-1 + vehicle (A) animals and ACE-1 + anti-NGF. (B) animals. Also
note that there was maintenance of CGRP-IR fibers with anti-NGF

[OGSSg‘erﬁ;ﬁ’g’urg-f?rt%ﬁﬁbt@@ﬁggﬁa&ﬁtmﬁﬁg%&?]aE!'QNEﬁ*‘]tﬂe&rf]@ mgwﬁ@grﬁnfﬁsxce the
_demonstrating that antj- therapy did not i the depsity o
it R B T G e i ST
femur:lﬁfﬂae Windpaksskihid eﬂiéﬁwan@simﬁmbselwa?dke_rwﬁeﬂ@nm_amn@heﬂ év@'s}_o@"f
c:@zaﬁ%‘r%%?i lyQrescense or. density of &SHRE IR flears I Aeaiween naie

+ vehicle (A) mice and naive + anti-NGF (B) mice exists. Similarly, there
Also notgsting e e ceaipieperrevd IS SR I ke vk eeedleloiheransity ~grmor:
Scale G=RPHR nerve fibers between ACE-1 + vehicle (C) animals and ACE-1 +

ti-NGF (D) animals. te that th ff in CGRP-|
10057 g, B i LA BN B PR A AL Tkl I (R ooy o

densitBoéitebienBens- BERA EDIDESCRIRTION (OBRIHR)I NMyENTIBN {0088]
nindpd W EIBICERNL DYERLion i5 basaden {heid iseavany thahiny.administtion

“of a therapeutically effective amount of an NGF antagonist such as
densitef MEREHRoABTORAEHRATERP PARY BeTEE ¢ st BsHeiearcstpifit )
mice MBI iNeraNcahpainassdiriedowithibonecn efasiasinfidheiaventialeisity

' on ohservations in a.mouse bone-cancer model “tjamid'lga(tﬂ'n
of CGE%Zﬁrgﬁ\lr‘@ aeﬁfa%%)ﬁg? g’ﬁ%})fy"% gtﬁlﬁzr?g yrgﬁlgéﬁgg‘gggdu%?ﬁgwb%th ,
animaih gbisignatsdhaichementneviikeanse He(dante Rpaiie fopsdietieciive aabis and

Aceleajues metheds et prevgniing Os-treating, bone cancer pain including
cancer pain associated with bone metastasis in an individual (both human

and non-hum lnistey] i an NGF
- antagonist suc ggg‘%%ﬁ@ﬁ%%@l%ﬁ? %ﬁiﬁ?agﬂrﬁ%@ﬁ anti-human

[0038) G F{anpiG Ry snidnTos i biraf antbodycancsn i Bribedimaresaiive AaF
therafARAPPIHISHCR-AEMIR Steradorith B SRICIG RAAIEE NG HNSARRNal antibody

embaodiments, the NGF antagonist is co-administer? wig} an NSQ\IQ. In
may kel BRSBTS et e A T AL S AR RS s
The inpigidanalgedion thssomeambadinvententaiNG modnbigaridhisivottse of
antiulﬁgigﬂgt'%%% Wit NGAD. 1] 304D ReHer AR BRI S INRRHRN -

provides methods for ameliorating, delaying the development of and/or
evokedr bRRSIEER RS Brogression of bone cancer pain including cancer pain

[06039] The invention features methods of preventing or treating bone cancer pain including
cancer pain associated with bone metastasis in an individual (both human and non-human) by
administering an effective amount of an NGF antagonist such as an anti-NGF antibody, for
instance an anti-human NGF (anti-hNGF) monoclonal antibody. 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 not
co-administered with an opicid analgesic. In some embodiments, the NGF antagonist is not co-
administered with an NSAID.
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associated with bone metastasis comprising administering an effective
amount of an NGF antagonist to an individual. 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 not co-administered with an
[004@pioith analgesipedn seineatuRglimenis.dine N GF Aaganis! A9 the
ceveSERITIPISISTER. i o NOAID: 100415, The Inventian also features
COMPOSitions and Kits 161 treating bone cancer panPi §EARALET At
associbuididneitheisisimetastsisisadormpiising enmeliGEvantaganist sUNIGaS -

antagBfisARUNGRARIP O, {0 NHARGR AN ARRNG &mé)cg@s(f lggzgl»%%ﬁ?}?sg%rgéo \Ewth '

use in any of the methods provided herein. In some embodiments, t
an opiifh MeEEntBoRR eI T brdlElerjannisils gredmipirened o liten
NSADkiaosiosmialiieaen ok S)anaiasefiaffestvely.inmbiting NGEf ofloia
gtivating its TrkA.and/or ceptor(s). General Techniques [0042] The
S A R s L e SR AR A0
{0941&0nv%ﬁ@ﬁ@hﬁ%q_msmmiémbi@@@téimudaﬁggbgmbma;r;baih
includﬁfgl_ UM&?%E@H'E:H%&Q@@%& Gk hiologys Dig 101 %'%@E&?&?ﬁ%fh as an
) 1\)(vﬁ%y:h %e Wl}chln the skill of the art. Such technjgues are explained fully in
anti-NE YRR S IRTPAS MSRIIH eemnrighad auberidey undmaay, ofdkond
metheWifiavifSainbenoknebak «4H88nGold GpLnpIMaFLetRI®sE; capable of
. ' ' nthesi ait, ed.,.1984): Methods in ecular
?@“f%%‘?%?%%?ﬁ@é@??&éﬁ%ﬁiogﬁ?l%’ﬁgzifgfgkﬁ’@ta%%% iz
inhibigige NWogdyorraduriiePiebadmitht ICEHecmiten@ (R.1. Freshney, ed.,
1987); Introduction to Cell and Tissue Culture (J.P. Mather and P.E.
GeneRObeitsiquk998) Plenum Press; Cell and Tissue Culture: Laboratory
roc . Griffith D.G. Newell, eds., 1993-8) J.
R ey A R SR e

convepiHaheRTEX pERferar alneinGrsGyim Meabinaantt DraBiackwell,

micro%ﬁfoﬁy.@%!ﬂ&ﬁl[g@?ﬁ%éﬁ%ﬁﬁaﬁ Ea?m{ﬁm@?, @ﬁlllﬁﬁég le;,-tMIiJ(l@@ I\%ﬂ% M‘%& .
0S, eds. ; rent FrQtocols Iin NVjolecujar blolo F.\Vl. Ausubel,
St e G A R T o e G,
Manuglisecqadalitou (FantbRrdtogals P$frGuldBpgyg HirboChiliga Ok aky@aside
Syntizéa%gé%.ﬁﬁgftt, E&QW@? %M%%ﬁl@ﬁ@%é%@? ¥1977?9nasﬁé}§s :](,ge?(p F%;iol ogy:

Immunobiolog lQ({C.A. Ja_mewaa%/ and P. Travers,”1997); Antibodies
A Labgigiary {seeprokitibodibss 1%-d S8lctieadeappisass A0melas)! GdnneR L
Freshirnesd,, 1988 1980) . Monactonalantibomies/iae pracitahanRoreh KBperts,

1998) PISRNCHLL AN G DePRy SIS R0 ONEISI, Dress, Z00B S %
Griffiths, and D.G. Newell, eds., 1993-8) J. Wiley and Sons; Methods in Enzymology
(Academic Press, Inc.); Handbook of Experimental Immunology (D.M. Weir and C.C.
Blackwell, eds.); Gene Transfer Vectors for Mammalion Cells (J.M. Miller and M.P. Calos, eds.,
1987); Current Protocols in Molecular Biology (F.M. Ausubel, et al, eds., 1987); PCR: The
Polymerase Chain Reaction, (Mullis, et al., eds., 1994); Current Protocols in Immunology (J.E.
Coligan et al., eds., 1991); Short Protocols in Molecular Riology {Wiley and. Sons, 1999);
Immunobiology (C.A. Janeway and P. Travers, 1997); Antibodies (P. Finch, 1997); Antibodies:
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antibodies: a laboratory manual (E. Harlow and D. Lane (Cold Spring
Harbor Laboratory Press, 1999); The Antibodies (M. Zanetti and J.D.
Capra, eds., Harwood Academic Publishers, 1995). Definitions [0043] An
"antibody" (interchangeably used in plural form) is an immunoglohulin
molecule capable of specific binding to a target, such as a carbohydrate,
a pragigh/muptectidd) |ipady p ety Pt iPless c108 St 0Y A at e ast0 ﬂﬁrzﬁﬂﬂz@ﬁﬂ a
praciEPO8AIN Beringaiade e ariable sealon ol dhe munoglopul,

moléecule. As use e term encompasses no on

amiibagisc R IFAPEH M SR EIEHE ’éﬁti%@ﬁ%{é%bﬁ-@éMI@émmﬁmw!@mms
Press,Haby rake Aﬁfiﬂ@&?esm Singeahain. (apfy M@%@&B%%glﬂﬁmhshers

1995)protelns comprising an antibody portion, humanized antibodies, chimeric
antibodies, diabodies, linear antibodies, single chain antibodies,
multispecific antibodies (e.g., bispecific antibodies) and any other modified
De lI’Jé’(’iﬁﬁguratlon of the immunoglobulin molecule that comprises an antigen

[0043yecognm@mﬁitﬁfotzHmmgm@se&pm@mai%kﬁmhbe@ﬁmaﬁﬂé IRDAR molecule

fan ss,,such as IgG, | or_IgM (or sub-class thereof), and
o o RO BAShr T A REHE (eSO RP i thaeptide
etc. ﬂaﬁmy@mm antiden sequehoesoktheaahstdnt dontainafdisdeayy
immuhARaHRHHEREIoRulnS %@Meﬂ?éé}g{@%&p%g&f ﬁ@tto(ﬂcgls%? tpo r}arﬁmege or
g

five ma%or classes of immunoglobulins: F%t gg
monoclapal anribp s B B srm s Rider @chaa@se%(fﬁs&y%@s;u@g chain
(ScFvigialidgSBer dgﬁﬁsi@&#cat@ﬂsk@ﬂﬂ;f%&nmﬁ Hﬂﬂ?‘yﬁ)ﬁ;ﬁhﬁ' 'I!uﬁ@zﬁ:%‘i%ﬂ‘ bntibodies,

- at correspond to the different classes of immunoglobulins are
Chlfmggf[fq%%?p?? éﬁg?deesgglsnlfg%ang%m%ﬁ% “ard rrlhmfélg%%ec ey, ”%%88% bunit
antibodipg (tigre’s wael itk radiktidirshsidrial coirfigurdifion swofigiffetientotihsses of

mmmgmﬁgmb@mg AR KON IROA A Arron 9&@5}%@?@&&%@@( ség &l é?'

eneous antibady population wherein the _monoclonal a
' Anan@%y n?‘é%a%?%{ﬁ’i}?ﬂ %Cf)a%y(ﬂﬁiﬂr“é(’lf? BElaHrilig atfd H0drion selrelng thET’SOf):

and thoeutibrihg)chbaie infroly driitithe Sele diveehinding 0kantaoigemiR ac;d. .
seaneREBARSRR G manssiangl. Anbosies tshighi seeciic oo diccled

agalnst a smg e antlgenlc site. The term monoc naf an]}
differegpelatifisaddte vet Brivnrieiclasshotivrumastistins kd e, MgﬂgG and

IeM, amnnealsnaientibogies fiialse fagme aisdlla@@qts(ﬁy%%% FaRcTaRe:,
1663, F@P A'lz\é):\dsfnfgl)e L}%eg]eél.‘? QCF\Q muta ts the% usion protelnsd

f15ing an aritibody portion: ﬁ%‘gﬁ“zeé“ﬁ?gﬁo O ReTesPRitsqithe different
ciassewﬁ mwmwbr@mt anlfisodibs, delid. apsilothemmuodifiednonfiguration ofhe

subuni¥uctures and three-dimensional confi igurations of different classes of immunoglobulins
are well known.

{0044] A “monoclonal antibody” refers to a homogeneous antibody population wherein the
monoclonal antibody is comprised of amino acids (naturally occurring and non-naturally
occurring) that are involved in the selective 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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immunoglobulin molecule that comprises an antigen recognition site of the
required specificity and the ability to bind to an antigen. It is not intended
to be limited as regards to the source of the antibody or the manner in
which it is made (e.g., by hybridoma, phage selection, recombinant
expression, transgenic animals,.etc.). [0045] As used herein, the term

(ScFvY) ﬁjrﬁ{gngsr%\@%f A0k ARAiNGEMPEIGTS #0 AR P 1R, REIRLBBEmonoclonal
variants thereof that retain at least part of the actlv% of NGF. As used

antibgsizeiphiNesE MABRFRESIARHRAR AR SRR S HER RO LR RN BT,
immdméf‘émingl hﬂ@zlt@meqagﬂ@ehm&ﬂlhagm@@ugm,ramminﬁg{éaeﬁ@}éw@ﬂmw oty -

refers to a polypeptide that.js boun [ actiyat NGFE, N -
and AT T B TR A e e BB Rtla Mot source of
the antiasynalibnospeeigs, whith difgmadatage voklibnidsthropkagnsaicctianine,

reconflglmt S@;&@E&?@rﬁ’@%&%ﬂﬂﬁ}@ﬁe{gﬁ?m] An "NGF antagonist" refers to

any molecule that blocks, suppresses or reduces_(including significantly
(0045 G Fbisrsdibair etk TR CRIANS G OsHHat eaniBhthAy SHBdRRsE Hyro vt
factolNRFvBipnaling-s0chtassecaptast pindifthandieite idindbn of asetletdn, NGF
. esponse to NGF. The term "antagonist-implies.no specific me Ism
LR Bl e
equingnedmipass all possible pharmacological, physiological, and biochemical
[o4dNterastionswith NGRwWhethenditscionindiresin@byhiathaninderatiing NGF

with NGF, its receptor, or through another m chan[sm,ﬁ%nd its . . Iudi
recepigh s e SMRNERT B APRIVEEFIRIA VNN B UREPSRE K e g
but aghenlisathy diveigant canimp dditiarguinzgmiplary dGEHaktagonists include,

ut are notlimited to. |- ' fizsense.malecule,

m“ﬁireeféé% %H aﬁlnaﬁ? mlﬁﬁﬁg}%ég é%ws a%%%g%gg %%?gécﬁie rected to a ?SS
(inclydingeicrabiarst OGN PIcEyabar NG nsilFdororisetRi R ardiated by
NGFSipMcHieakanalo s pinanl Regatde mautation efirikrkbseeRpioNdmrat The

binds an NGF, a TrkA immunoadhesin, an anti-TrkA antjbody, an anti-n75
tom Rt PR RS TG ShaP BB fhaon SRR R s Oeamed

to expriftdeisolplicithd enclenstopdiithatsihie riermataitatyehisty mceirmase all the

bioch%ﬁ\éL? ly.identifiod erpsstities. andfynstineal stalesandcharacteriatiosy,
whereby the NGF itself, an NGF biological activity (including but not
its refipRieSPTAbTRY EIARAING FedRe B AP LD ETSEATHIER Midh (A8 L6 At bR @

varieBosTR@ Ast asidhalitagy Gonseaenagpafdhe iotoginay Aullilyagoaists
L e

 (incligiingsn(itysiosd yirtevirodvitied NGMRUBivic sl arcri@E NEDp o Slichabitory
comﬁglﬁﬁﬁ,r%%?rsﬁ'ﬂg{%l%ﬁglog, a dominant-negative mutation of a TrkA receptor that
binds an NGF, a TrkA immunoadhesin, an anti-TrkA antibody, an anti-p75 antibody, and a
kinase inhibitor. For purpose of the present invention, it will be explicitly understood that the
term “antagonist™ encompass all the previously identified terms, titles, and functional states and
characteristics whereby the NGF itself, an NGF biological activity (including but not limited to

* jts ability 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 (impedes and/or blocks) downstream NGF receptor
signaling, and/or inhibits (reduces) NGF synthesis, production or release.
In other embodiments, an NGF antagonist binds NGF and prevents TrkA
receptor dimerization and/or TrkA autophosphorylation. In other
embodiments, an NGF antagonist inhibits or reduces NGF synthesis

any [AEIREBredlction (sleas.axamplaselitynes i NEE antagonists gkl
provided herein, §048 AAs used_ herein, an "anti-NGF antibody" refers to

(ehysiehISER WNEH 7 abdtd bind BT ek IraUAhiB e NEEER b gRdder 275
recepamti,\aiéyhaad(ﬂ[pfé_dmvras%aﬂnp@hmd@mbﬁi@ﬂ&bhwb&_@@gi@gaﬂrgm inhibits -
(redut%%flgbﬁ sﬁﬁ 1é0‘ i %%Qc?t%d hoe 3t a[s%feflsi' 5811?1‘ §81|Hot§z?n%ht'sr? e“ﬁ&‘i:o zlxg%u'e ist binds
comprising a ragment o alllrek%\ receptor, for example, the extrace%ﬂﬂar
NGFdofin otal TrkAcrepoptbmariaten mwhon Ao glbtliEearenee, Inisiber

embd 8RS theundingshecifiaibiobihertekAnerapial.490R0LBIBIRRIEAH (release).
actmtg" of NGF generally refers to tﬁg'g bility to bind NGF receptors

Exampiohg 8%%?@#@@‘?@8%‘6%?‘&5&% 4 Bdtitvays. Without limitation, a
[0048jiologicabaCibrity:, inCladediah\aaiiedr mdee of therfotledyingidhée abidity tand to
ingl I 7 " lity:£Q At
s e TR SRR R
signafjgfivate an NGF receptor signaling pathway; the ability to promote cell
[o049jifferartiplianmmpiabifQration rsleryival soraM Bhimigrationane Rihprshanges
in cel siology, in¢luding (in the case of neurons, ipncluding peripheral
Rk R e R
immgyrgiptidifsaptions. véurb tdnsaisteb reing/ oreadmnitpeptid d teteasertnd
[0056?9e”ﬁﬁt&%&af‘%l!ﬁw{?go?%@%ﬁé@#@@éﬂ%@%ﬁ@@ﬁim R Brors

associated with bone metastasis. [0051] As used herein, "treatment”.’is an
and/og setixale AR} GRTBI T HERERRANGY te SO EIHRIA G e e htfibtbes
inclu@ést_b;i@ bheentione bemeffeimvﬁﬁgleﬂimiﬁﬁyﬂisaﬁﬁeauI}sjmhutdpmb(sha&ﬁams
and/d) .'r&%%-tﬁie%@ﬁio%“%%%’tfe S following: smproyement i any aspact of e, e

pain including fessening severlfy, é)l eviation of one or mor _syn%p? ms _
abilitgide eetatecln My orrsrcarrearabainp@hoyay caicdriiaite asgveiarst diftrpoiion,
proliiéél@iﬁﬂ@ﬁi?vm%m% ﬁﬁ@f@%%km}m @ﬁaﬁwgrcp@m@mwﬁn&)ﬁ%%gﬂ%e

uration o pain, and/or reduction or pain sen ItIVIty or sensation),

case gl PR 10K S AFRP S AN T SRR A EHB B aR B Berred
synajgigicabisesuiisiinhuling miieviatemiter edlictiontdopppiide Fdegseinpdsegenération

fouol':m%i_ Jét@%cﬂﬂe%%ﬁ&?‘{@nﬁeéiﬁié‘%{&épﬁa%‘alé's%a?eﬂt@&ﬁ%ﬁé%@{é%Q.u”t
ufficient’to treat, ameliorate, reduce theé intensity of or prevent bone

S
[005Hancelspiatd Mttt RaReerpanrasathdts P hRpobrasHe Stadssid clinical

resul8OIRE purposes of this invention, beneficial or desired clinical results include, but are not
limited to, one or more of the following: improvement in any aspect of the pain including
lessening severity, alleviation of one or more symptoms associated with bone cancer pain (e.g.,
cancer pain associated with bone metastasis) including any aspect of bone cancer pain {(such as
shortening duration of pain, and/or reduction of pain sensitivity or sensation). '

[6052] An “effective amount” is an amount sufficient to effect beneficial or desired clinical

results including alleviation or reduction in pamn. For purposes of this invention, an effective
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embodiments, the "effective amount” may reduce the pain of ongoing pain
and/or breakthrough pain (including ambulatory pain and touch-evoked
pain), and it may be administered before, during, and/or after cancer has
metastasized to bone. In some embodiment, the "effective amount” is an
amount sufficient to delay development of bone cancer pain including

amoufENIGENREIN, ASRAGIAIEH, IR Re RGRRIAsARS [A03R] RGN ghe iptensity of

Incidence" of pain means any of reducing severlty (%)Ch can include
or preySELRIAE SR PSIRUIgIngFRGAT B e ocktpd Sitehencdusisdritg dmramsr

emboﬂﬁﬁéﬁ@leﬁeg@ﬂ%tallymtaaﬂkf@;tatmﬁﬁ@waatt@mﬁ @g@t@pala@ﬂ&wrfﬁwwgh :

ing, for, exam ela cre sm tlmet bone canc
pmn(ﬁﬁﬁ‘ﬁ% H@é%g naag ogt}e%le% ﬁﬁ? met SSAGEIRRR lseﬁn g
durinsrid/orderstacdrbysthosetskitdddivthe émsqm@hm@a@mnmythatyﬁﬁawms
amoudl (}@%&t J&é&ﬁ@é&é%ﬁt%@ﬁasp&e@a@p&%ats%ttnt% ANPIE: AcINRIRALr pain

ucing incidence of bone cancer pain including cancer pain associate
aSSOCWRH WBhEwReREEEsin an individual” reflects administering the NGF

[ooswntaga@ﬁm@siﬁemg@étefﬂya@as@ﬁs%ﬁema@@aﬁ@@@ﬁppmmmaﬁauab

administratio likel ause such a reductign |n |n de ce in that
reduc’ﬁlﬁr?l%eﬂf ﬁ%&?&“ﬁfm‘fbg% igour%ttl0 Qt%or:ae ARcer p{a?}?{ IR Regrally
used oafcee pmdx%sr)dat@@wu@hdémfeeqmmsmsi@)imgof@e @m@pedsimpmS
increQfAQNE-GARGEL PRI MSANZAIESSERIRG AliMARIYANEREOH A0 0L NI Ein an

symptoms of a bone cancer pain as compared to not administering an
individigfs éﬁﬁ@aﬂ%ﬁoe&mmﬁﬁ&ka|g&tﬁ@t&d@%ﬁ&?ﬁéfﬁﬁbV&rxélatfewaﬁtﬁhw
respofidratipnafsatsyiapio sach[ @055 ddjatingiivane saincip paiii{stohf dsne
cance ARSSL AR associated ‘é‘é‘%«*}c%?e“demmﬁ% aslasis), ALQNe O mars, Symploms
of &'bone cancer pain means lessening J the extent of one or more
administeibiedr i N Chrivakenihifesmhishiesibsedcame srpriinbin amipdihadkatonch

admiBQRIRlIOR Piindivualz frealed-withandeh-aHanepistilacrArdAAEE
with the invention, [0056] As used therein, deI%&g the dgr:/elo ment of

10054 one CRRISF PR |‘Ff5lﬁﬁ?ﬂ§e&8?fé‘e(ﬁu8&?ﬁ SRSEE RAfeEENE 88tasis
metasmsgns tadeferohindertosiow fetarchnstabilizenaumns /ol spastgané @mprovement of

Ogﬁg’o%mg&%t %?ng%egﬁgepg iR incldipg SARGRY: BRI ASsAgiALe dhwith

one stasis. This del an be of varying lengths of time, depending
antagepisthe MaebpysRE ¢lmdadudes seprrinaividersigB e s  ASEpiom.

{00553 Videnhin.ane Johechindneartsasutlicient pﬁtﬁl@%ﬁtﬁﬁ&ﬂ defiayogaRneifstasis)
effect, encompass ventlon |n that the individual,d §notfdevelolg bone
5“ del oS

o On%%%’é’te AP R AR SARR PR CERRT TS Bone metastadid A

ng cancer paln assoc
undeamﬂaad;mtmt tieifypsitidevelbpntennofr thiz Sympistividial megrodtieatof

indivGAHGES RECORDUINEFIRYEIoNR L e SURBLIOMINR Givemitime

[0056] As used therein, “delaying” the development of bone cancer pain including cancer
pain associated with bone metastasis means to defer, hinder, slow, retard, stabilize, and/or
postpone progression of bone cancer pain including cancer pain associated with bone metastasis.
This delay can be of varying lengths of time, depending on the history of the disease and/or
individuals being treated. As is evident to one skilled in the art, a sufficient or significant 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 symptoms in a given time frame, when
compared to not using the method. Such comparisons are typically based
on clinical studies, using a number of subjects sufficient to give a
statistically significant result. [0057] "Development” or "progression” of
bone cancer pain including cancer pain associated with bone metastasis

inclu«ﬁﬂ%%’iﬁl d@%@iﬁfﬁﬁﬁ&@%@%&mﬁ?@mﬂg REIEEE SeHPRdefiRe d@h}sgﬁqﬁtﬁm of
Development of bone gancer pain.including, cancey pain associated wi

the sypglem R e R R AR PO P P i Vo
framcteoMoiq‘aés:@B‘:W@ll kv eyintiversant  fiovwsves, fdﬂnelm{hmhaimc_mfm teing -
the n%ff?&ie%&%%ﬁ%{ﬂ@%{s he Wdelectabls S onRUPASS:Qf &ﬂl?g'gﬁlgﬂg{'of

. development or progression refers to the biological course of
subjeg{pifiptisingt lopavelgpisermilintitficardetittence, recurrence, and onset.
[0057AS USERarpinnonsehroicoreusenee: ahboneisantenpain(sychias
cancer %in associcated with botn met SIZ[ sis) includes initial onset anq/ r
R R tﬁcé’.“fdﬁ%ﬁ A GSEH°HETE B0 A ST At P ek Begession ot the
disoréimukanepusEditinistration sewdlochedmivistration atsdifféedrtitinbese
metadeRr@OMBYFHRLIAN AN ARCOMRARRESAFMUSIAHQE RS & QEM AN N the

i.e., the NGF antagonist and an agent are present in the same
art. RS AR BMeRH AR Rt BhPAREEETaRhe i b6 SidTes 2oy don epans, of
this ie@athmigistiamBrisomeantisioencRMpags Bio gicalosiancaiybarginan
“Dev@YSNL AR NGE antagonist are administered,to %%é(:?cﬂé’r'%‘da" which can
GCEUr Simultaneous y andior separa’te11 AS Furji'her iscussed herem, it is
“eccurrrderSrddunh aanre ING (Sugitag enistranth arserised vaih benadreisissicdcdndes
nitiafiiereniidesiagfkgguencies or intervals. For example, an anti-NGF
antibody can be administered weekly, while the agent can be

0058 dmiftiHere d7ihe FPayTTERRFAHIR dRdETSISBRARATIHE R Srtgudter
admiﬂs@ﬂm aagﬁhtmrtirb&sadmh@i@ﬁﬁfﬂtﬁiﬁ;ﬁiﬁ@@tmmmassm@ﬁfmﬂmmi&t{at&m
fenmﬁg%gc!ﬂf?tzrg? %%E?ﬁa%fta {%&rﬁlg&hi%)%}?x]eyﬁ?lﬁeé@s ] %bdmaggilng)eﬁﬁ;]gr'
refersto all drugs, natural or synthetic, with morphine- like actions. The
admigis el A BrERpTBIRMIERS o pibicd RETEBs Fos dral g siFpfinne sethie
encopaigalkiclasseseiaampoandiphenantirenase ey Rphilaminesin
. ... phenylpiperidines; morphinans; and, benzomorphans, .all of which are, . .
i G S0 o1 R L AR BT G s . i
undergtsddithet Gihhdioewdeins! didcotyimbpehibeaduwpdrgerdondiiferent dosing

frequINGEOMARIONE. 18Y QX RABROk LR TRURAGAE « A N IARIn U S ROLRI NEhile

butorphanal, fentanyl, sufentanyl, meperidine, methadone, nalbuphine,
the agg) S P RETELSISE HEWIESEARRSY: ph i Rdersinedtyt bt St preagqmt and the

agent can be administered using the same route of administration or different routes of

administration.

[0059])  The term “opioid analgesic” refers to all drugs, natural or synthetic, with morphine-
Like actions. The synthetic and semi-synthetic opioid analgesics are derivatives of five chemical
classes of compound: phenanthrenes; phenylheptylamines; phenylpiperidines; morphinans; 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 100601 The term "NSAID" refers to a non-steroidal
anti-inflammatory compound. NSAIDs are categorized by virtue of their
ability to inhibit cyclooxygenase. Cyclooxygenase 1 and cyclooxygenase
2 are two major isoforms of cyclooxygenase and most standard NSAIDs
are mixed inhibitors of the two isoforms. Most standard NSAIDs fall within

of th fo lo five structural catego rapion
Oxymﬁg?lveﬂlvgs SUc V}gggsplﬁuﬁ? rigﬁlgp g?(%% %giaré?y%%glc Eana endl
methkém@mnp%@ﬁweﬂwemmmﬂmwmm@mwﬂd éﬁ?ﬁﬁ’é’éﬂ,lw)ﬂts ,
themg‘)q;*namic acid derivatives, such as mefenamic acid and meclofenamic -
acid; (4) biphen Icarb%ﬁ%hc acid derivatives, such as diflunisal and

(0064} fenidSIe5Md & 10 tRPAS BiPSahA SR BB FRE R SATDs

are c{QQBHdcABptheichaasDhNSALD hanbeanodesgebed \Whithosetentivelyand
inhibit cyc, ooxygenase 2..Cox-2 |nh| itors have b

eyelo e R A D £ 3m L W3S G g A s e

mixed BRIbIRES oﬁtﬂem@%fmg\mms G@zﬁ 2@3‘&@5@@ wphi rsvsqgf Moilowmg

five sﬁ,&%ﬁ QRieRofi09.84 $rchr 430 Elikoalkof WWhiGH Aiphese %f@&@%&%@lyn

by reference. Certain. exemp Iaré/ COX-2 inhibitors include celecoxib

diclof@acss A ORI, IS AL RSB 548} A RiBSi e %‘W@?h@feﬁmw
acid m@hth&ka@e&maamdféﬁam&@ndrmembfm%&mha(b)ﬁmﬂtﬂwka@mghﬂ@md
deriv];%VG I\éIuNcﬁ‘%s '&1 16 %gflo%‘g%%%gl dég%%c%:ﬁs%%l]rgs 1111’9)11‘1’%\ %{xdoxmam and

combinations thereo 1 An "individual™ is’a mammal, more
isoxigg@terably a human. Mammals include, but are not limited to, farm

006 AN n;@lﬁoﬁm?%taéﬁmmﬂﬁhﬁs BQ&E%&;W%C@ @ﬂ&tﬁ@@ ikRiBR @I&g)bﬁsfgenase
Methods of the Inventjon [00631 Wit e

2. Coeg it PlgET ARG fSH% nt%g%lntl]ls§§§o e dﬁes égfh%sgg%%%ds 803,994

3,55 oaRpFiSHY76hes SR hidie DATHERES agets sTHesAcimfoRIldiEs, mayXafder

5.43E93PEISBSMIAbIG ?%%t?ﬁ’?t%n%f‘%b}ﬁ& Rharmaseu &?‘&Y %@%ﬁé’f@l@me Certain

éxcipients’(carriers) including buffers, which are well known in the art.

exempHEyfrESER BRI CASP 58 5 4R5r1eS6r o ebifBiatierPlie ot 8238)
‘melofRRMEBliapabmethasiaiol ireatments20itiotsdab IvEvestingpidieating

aln mcu one metastasis
oo TN e o S R i Or R BIANR

thereof.and/or preventing bone cancer pain including cancer pain associated
[0(}6).’Y'th bone;meiasiasisd &M mal, more preferably a human. Mammals include, but are

not limited to, farm animals, sport animals, pets, primates, horses, dogs, cats, mice and rats.

Methods of the Invention _

06063} With respect to all methods described herein, reference to an NGF antagonist also
includes composiﬁons comprising one or more of these agents. These compositions may further
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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individual, both human and non-human. The quality of life in individuals
having bone cancer may be improved. [0065] Cancer metastasis to bone
may be associated with a net bone formation or a net bone destruction. In
some embodiments, the method of the invention is used for treating bone
cancer pain associated with a net bone formation (osteoblastic activity),
MethSLGh s treating.naip Ridtesiateconcerme asiasisto Lensatd 6aMBone
embodiments, the method of the invention is used for treating bone
metasgiBcer pain associated with a net bone destruction (osteolytic activity),
[00643UCh e Fesdreatingtioain aksdrtomainetdemsis drbdrenfo0eBind/or
ascordingly, in one asagﬁ% the.inyentia.eravidesmeiRogsehuealing

revepting Hone Tancer Pain i i
P Irl)or;r'yt-:‘ E Ing cancer pain associated with bone metastasis

cancer pain inclu _ sociated \ _
individualntiidtivicoed ashhprisitgadthfStEine df drachividuan ARPSPURF KRERST
may &1 pist, such as an anti-NGF antibody. In some embodiments, the
NGF antagonist is co-administered with 20 oajlogdeqr%allge%sk%ginos%men ¢ bone
(0065} mh SARFEEE AHE R B P AR EFO AT C8 administered With an NSAID ih
destnS0iI0e Bmbodiendniiimthe, NG REdhtagbHisiiseotcadminidtévceiing bene cancer
pain .%E’é%%%e \%{%easﬁ%t%%qeafarl}l%& Insame. smbediments thacmeppkafthe

opioid analgesic and/or the NSAID administered for. pain_ alleviation are
prostatschapesd TeBATBAEIAIRY BRPthe B FERRFHITR e B MS 1198 SbUEARE s used
for trDE RALGARIShAtiessrieffeaisdite tonthe:opicidealgegic and/ontkech as

NSAID may be re%uﬂge;adst%gisqg énéated when they are co-administered with
for g B S RS RIA Y S6We embodiments, the NGF antagonist is not

[0066]0-admministertd ivithemspick: avaiiiesieradtheredniscdinsaring e e
pain a@mggtﬁg&%&gggo@m@%ﬁmwmmmw&a1w@mm@qgm§nts,
the N anta%onlst is not co-administered with an Opl%]%%%!%&?lg I
admigiieratect RIEAITR 30087 SRRt P HEsRE: THEM A /EhTR Providee ey
somdBRtRds i preyvEdingametidratirgiandieredrete mingithaddgedop dnerpme
or progressjon.of bone.cancer pain i ' [ygai QGiated; Mth
M S L A il
the N§OE adraisteeepvortmiaisteap GTH AT R AN Ssin & Abd afgnte SRS
embOiFEANRYRISHIS Senadprinistenessivithds NERHAIDnEafetered for pain

embodiments, the NGFE antagonist is co-administergd with an opioi
e ST R PP REAT S SO e T KE L B st i

n some em%%lmen S, %
antagupisoailministErasduitty drv opiitiambesze eis/ on thees AVR e icadeor

elimiNg fgl %HE%QRQ%}J:%E‘-%%‘%QEQ%EE e\t N3 Dinl BordR@lbodiments, the

embodiments, the NGF antagonist is not co-administered wi%\ an ox|loioi
NGFM@@!@F& BAeIGP-aRpsierpst with an opioid analgesic. In other embodiments, the

NGF antagonist is not co-administered with an NSAID. In other embodiments, the NGF
antagonist is not co-administered with an opioid analgesic and/or an NSAID.

{06067} In another aspect, the invention provides methods of preventing, ameliorating and/or
preventing the development or progression of bone cancer pain including cancer pain associated '
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 opicid analgesic and an
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[00681 It is appreciated that although reference is generally made herein
to treating or preventing bone cancer pain such as cancer pain
associated with bone metastasis, the NGF antagonist can be
administered before an event or condition(s) with an increased risk of
bone cancer pain. [00691 An NGF antagonist may be administered in

NSAIFONIERGHON Wit Qther therapies flRRNS aBselimskei-a%l Fmliatioisiad
chemotherapy. The NGF agtgaggonlst may. also be gdministe %‘%ﬁ
|

n

anal g i i e S HERRRR ISR Sa he EE COERSIGT RS RARCR B5IA "ERAMPRSD I»

other SMED@NAlaesIENAR RisPARSphenates (ensieAld vdibnateloghbahesitmnd/or

nd radiation. The amount of these analgesics administered for bone
cer pain alleviation may be reduced, comparing to the amount

[0068admihistgneddnttdehabsénteloftheNGF sneagbhistdpbivers o difedeg ghe

: | hererpaedQrslininaiadwben exiarge NGF
pwve%:%lﬁgﬁr%ngiﬁg%%e% v%i%q%%ésNGF aﬁggonist. [00701 Diagnosis olr )

antagoiseRE R ATTBI TR IS OR/ETR SB IS HS ARSI TH S VAG SR JBRE ALY Blebone

cancePgifprmed based on objective measure, such as observation of behavior
uch as reaction to. stimuli, facial.expression . Jik : .
oy SRS S R R A OSSR e
cancechmrhcteridition, ehpelrushryarisbe Pafhstesesistes) By bradpigiggred
conju%&f&l% J&Qﬁ%ﬁg@;%%g%%%g)ﬁggﬁic%ﬁrﬁ%b%@If silglaéﬁhjl-g?ﬁcs are
) ymptom Manage :239-5 - antagonists .
s OARBRRBEE 6 eSO S BRI R AL, PTG i fraesies
admifpieauie dhat diecksasiyiioressesiory r‘mjmdese@nmudimfglg igritficanty)tINGF
admifg oot SR ! celrc])(fl{ﬂg‘R%E%ﬂ@%@@ﬂ&@[ﬁ@é’v&?é@@@%%@aﬁ@ésics may
signaling, such as receptor binding and/or elicitation of a cellular
be redespbnsnney Endhetaie sttdgerershpiedd SHetReAtE hanism of
10076)1010giEaL RENAN WhaSIR ¥e padlid Ve dleamedHal exiesslyAscludeantay be
encompass all possible pharmalcholocgoic% PhXSiﬁ{)oeﬁia%%t ayc% Qi?gahc mict%I
perforped et W NE A SA s Con&R G UER deS " Whic

/nich can be ac |eve§rby a
stimulafiety ekplifferentuang cllemitsitysdivsrengleo hegostlomsulEs@Toregys ures,
such N ph AN ANPMIRLS, Incly g?pQHEQE%\PQM{Q jiedl (2.8 St NGE ARtbdYwAIClin
anti-sense molecule directed to NGE Iglr]cludlng an anti-sense mol(-@%%g 55
Northiiperntdd9® 2%HadRiL-adi ¢ enestirig o e By o tastsd mbtbetid <>
directed to an NGF receptor (such as TrkA receptor and/or p75 receptor)
NGF(anciphisgs an anti-sense molecule directed to a nucleic acid encoding TrkA
[007?“” Of,p FRin &t NGE inhibilonnsompeinshiagbNG Frsitughea) Bnalogotecule
ominant-negative mutation of a TrkA_receptor t ttilnds an NGF, a TQ<A _
that PaekeneBREEh PR ARt FrRAGR R H&mlﬁ}ﬁ-’c’ ogical activily, including

downstream pathways mediated by NGF signaling, such as receptor binding and/or elicitation of

an

a cellular response to NGF. The term “antagonist” implies no speciﬁc mechanism of biological
action whatsoever, and is deemed to expressly include and encompass all possible
pharmacological, physiological, and biochemical interactions with NGF and its consequences
which can be achieved by a variety of different, and chemically divergent, compositions.
Fxemplary 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



negative mutation of a p75 receptor that binds an NGF, an anti-p75
antibody, and a kinase inhibitor. For purpose of the present invention, it
. will be explicitly understood that the term "antagonist” encompasses all
the previously identified terms, titles, and functional states and
characteristics whereby the NGF itself, an NGF biological activity -
NGF)(imciodisgsouichatliited:ta titareliliRréoemediatenanyraspackpheangss pain
rated with bone metastasis), or the consequences qf the biological
e B e R e TR

P75}, tnd¥inakilvegreapiubre PTG YIeH m1bee NGPaintationisti (e yuteion of

a TrkAntieedy hingss@hyeieallrinierachwith NG bindsiie R0 NG eS8 Mant.

(such as TrkA receptor and/qr. p75 receptor), and/or reduces (impedes
nega%%?*t%eﬁefa%Wﬁ@ﬁ%fa%\?@ésMﬁﬁfﬂgi@mﬂ@.ara&éeafdﬁaa@/, iR2sBme
inhibiem hodjpments pathNEdscantaganist, binds Kphysically interacts withihNiem
“antaddhi ' the. a0 ist is eosly tid iwlg%habinds to
o S e a4 I R R ARy
charaqigagifethisepidee Aehisd hoNGinbirlg siselmidiyify Sioglid ingtortmiiinjed to
its abiﬁ@&ﬁr&@%ﬂ@qgﬁagﬁéé%i%ﬂé@GF %@ﬁ?a@sdaa@iﬁ%ﬁﬁf’ﬁm&% BRRhA 6}17%5 |
antagonist hinds to an N receptor (such as. receptor or p75). In
conse 5 TR GRS A F B BB PO A S iy
any m@mivx_gﬁﬂfé_amw @Fsoeweqmbpé@mﬁngl (telef anrudnicre: @f, Iamasﬁ;s@maimg
(physif IDRIRIISIOhSWRSIIRATLSIGRR m&@@%@%ﬁw FRlg ce%%%?%gdmre Yok

an NGF antagonist inhibits (reduces) NGF synthesis and/or release. tn
receplaphHkPT EitHsEUIBRECHEKE Pt gormiie st ramiag siarstineat is
Accorfiog g, Tkéniovnusdiadhesin (6F dgethes hassahrkAdmmeneadhasinidn,

another.embodi the NGE antagonist is other than a ti-NGF
oo S TAE NP AR SgRIoL I SN e
embodipymittrdiel rntaaenttien b durvambd GEdaetibdel(suhl spMEF binding
peptid®IRAdIMentsihaiNGRatagpnistings Mebisueh ﬁ?o'iﬁ!%%@ﬂa@ﬁ?én

not significantly bind to related. neurotrophins, such as NT-3, NT4/5,

NGF aniGror BEReE A ATsS e ErBSEENtS, e TREPIapoRistag gt embodiments,
an NGassogiatedrwdtheafimpubisaivbring spkpanseain N0 Ter-emphodigants (the,
imhibitC6r BAROARIEHIS, 3Nq ANGE ARIbodN. N stllainer embodiments. the
o 1z?mti-NGF anggog%/gis_hqmaniozeg (suk?:ﬁ as ant nS%?Fé??e%%rit%éﬂﬁ}érein).
embodipepinandiibcutasents idbinraderENEEcuy e anarbentegasipanother
embodigesiihederaingdieiban srubediments e anit-NEEaanihadbdhesn (ie.,
. camprises,ane or mare CDR(s) of antibody E3 (s s one, two, three
s ot A R GRS PRI ERUN g o
an anteN§{jodifedys, [thelentibbdyimscht thal (R somerdsnisodien dntsa théAantibody
immudS:An AN AU-NGENGHERIZNG ABHP oY IS RR R Qe NGE
2005/019266. In still other
antagonist binds NGF (sach as hNGF) and does not significantly bind to related neurotrophins,
such as NT-3, NT4/5, and/or BDNF. In some embodiments, the NGF antagonist is not
associated with an adverse immumne response. In other embodiments, the NGF antagonist is an
anti-NGF antibody. In still other embodiments, the anti-NGF antibody is humanized (such as

antibody E3 described herein). In some embodiments, the anti-NGF antibody is antibody E3 (as
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embodiments, the anti-NGF antibody comprises the amino acid sequence
of the heavy chain variable region shown in Table 1 (SEQ ID NO:1) and
the amino acid sequence of the light chain variable region shown in Table
2 (SEQ ID NO:2). In still other embodiments, the antibody comprises a
modified constant region, such as a constant region that is

describBIMHRQIS9iIcAY NS0 SrdentlOfR ARL-HGHEEERMP RMBALY Qﬁé%ﬁerﬁd}’éém(s)

or does not stimulate antlbégl%/ -dependent cell mediated cytotoxicit

of anti8 e (THCB tiePerito diRTerm iy e Shdbifre gBRod fabPicCDRs from
E3). Hesesbeabnifidhts) thauntinly (iﬂ&aarz%zﬁikaczﬁ%da@ﬁmmlmmﬂﬁm

PCT/ 9/01441; U t 1.
oy I BRSSP e e R BtoR s ke
embomﬁﬁmmm@f%mmgés@mmmhgﬁnamb@dyequmwﬂ\ﬂ@mmm@ﬁyﬂ
variabib ﬂg%&gﬁm&ﬁ AY.01R9 Enareebtne.fRllawingsharactghistics (@) RINF Bain

and inhibit NGF biological activity and/or downstream path
mahﬁéaga?éamrez Fablg hetER)- (5) PHe ot Srbarfbrsie 8}%?@3)@%%
compﬂ%%@ﬁzmmﬁﬁ@égﬂ@iﬂsu&ﬂHdmm%giam}aﬁm&ﬁbwgheb@ﬁﬁeﬂ
netastasis (C) Black o dega&s? SNGF %%%‘?fp R AcHvatom including, THd
B FEEEp orl%%nerlz fon-and rautoYp osphorylation); 25 iNcrease dlearance

mediagN@PtoE}im iR Grad @@em@ﬁ@yﬂmﬁéhpma@ﬂbmpméﬁea@@f f90®3]

deserib@iizNGE antibediss @tedsnowa i 1hesapc $S8m kiR, RublicatianoNes:
WO 01/78698, WO 01/64247 U.S. Patent Nos. 5,844,092, 5,877,016,

and/op K Safen ﬁ%‘“‘l%‘ﬂb@ ot 817 ﬂy%rldoma 19:215-227 (2000); Cell Molec.
Biol. 13:559-568 (1993); GenBank Accession Nos. U39608, U39609,

Anti-NGFaRgbedies1 7077. [0074] In some embodiments, the anti-NGF antibody

{9072']5 a hymanizedrgksesanthNGknmanaeisest antibody termadamibadwcr
"E3" (PCT. WO 04/059184), whi ﬁ%

comprises the human_ heavy chain
an’“bci@cz%flc?&ﬂ% PaRsvCth qiﬁé%ﬁBWﬁEﬂ%Pf%%@E& 331 to
charaS83GIS3 (k) (amindWdicolindiariNg it refesb oy iy tnd/witbitypsrtg@2a

pathiy Sl nfdfe 1\%&5 o n'{%ﬁ%%&%kmg%%)r&%;%%ﬁeﬁ%@ &P&QH&H?Q%BQ&F&

ain app onstan n; and the’heavy and light chain variab

bone se@qwgh@mdma%@waﬁw@adm&w%&aasa R ek stelrsEisie

NGF [Q r activation (including TrkA receptor dimerization and/or autophospherylation); (d)
increq3e UATANCE Of NUIE} (2) IIDIT GEdUcE) MO 5y mecis, rOVUOIon Bf rlcas '
[0073D G TEDWNSAUKIBRILT ISKDTRKINOF SL. K¢eS SYTHADTANCEYNBARGE AW Y
01/7889S WHER 6N E RRTENIMRASERABNQ 857 016, and 6,153,189; Hongo et al.,
Hybridoma, 19:215-227 (2000); Cell Molec. Biol. 13:559-568 (1993); GenBank Accession Nos.
U39608, U39609, 117078, or L17077.

[0074]  In some embodiments, the anti-NGF antibody is 2 humanized mouse anti-NGF
monoclonal antibody termed antibody "E3" (PCT WO 04/058184), which comprises the human

heavy chain IgG2a constant region containing the following mutations: A330P331 to $3308331
(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 I and 2.
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Table 2: Light chain variable region [0076]
DIQMTQSPSSLSASVGDRVTITCRASQSISNNLNWYQQKPGKAPKLLIYY
TSR
FHSGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQEHTLPYTFGQGT
KLEIKRT (SEQ ID NO:2). [0077] The following polynucleotides encoding

Tabl DELREAYYHGhARBIIablg.region or the light chain variable region were

deposited at the ATCC on Januar - Material AT i
10075 D O BT lor b b1 e B TN Ch A VD kLo
DG T HamN8rNE; RO00BISKErt oK BQPEiiondS3E ASNIghohalh R GEHWPIIAYEBD Y
, tor Db.911.3E E3 heavy chain V PTA-4895 January
weQ : L@%?eé%@%ﬁg]%ector Eb.911.3E is a polynucleotide encoding the
light chain variable region shown in Table 2; vector Eb.pur.911.3E is a
Table 5| RIS BB ERRGhe light chain variable region shown in Table 2

[0076pNd VEQIATRBEPISL B ISGDPOITHTICRAEASTENSUATY YROREGKAHAIATY YTSR
FHSGW@@%G?@&%‘B?TE% 135181, TH99%,PRiMAY plootideRAIRe BRARFG SR
constant domains. ere are at least two techniques for

ID N@@termining CDRs: (1) an approach based on cross-species sequence

{0077y ariability {ieSvin phah etk Beanaaesef Rioteinsi T immenalngicathe light
. Interest, (5th ed., 991, g!a;{iajnaé‘ &jtutgs of Hg;a%b Bethesda MD)); and

chain AN e FS BT XK HEEOT it R stAliograpnie altidies of ‘antigen-antibody

complexes (Chothia et al. (1989) Nature 342:877; Al-lazikani et al (1997)

Maz‘%hjg\z/}me,c,' Biql: 273:927-94:8)). As used hereinA.CRRmaY raigr (p18.RRs
Ve iF HISH PyETte E?H_gﬂa&me{wegi&&)jﬁmﬁ B0 both apnra: a&%—a 52003
VEJ%P@Q I FOrer e TncimelT 1Rg a1 N&E giibody COMBHSEs G008

JUr, .
VedPIS GHRS) of aptlkedyRa{SUch as ore, Jee; three, Tolinafivey @,J003
some embodimens;all six CDRs from E3). Determinatioh of CDR

regions is well within the skill of the art. CDR(s) may be Kabat, Chothia,
[0078pr & ceoMzimation. B KahatandChatkiroZbgBE8E: Thénantibbidiegiosefulwn
in TR N8 RrESEL invention can encompass MoneelanabANIBAdES e rogi
" Ta#o%;c‘fgﬁ%ﬁ %%ﬂ%rgé;g%?’g%ﬁgggﬁra ments ﬁa.gfg, Fa.b,g Fab', F(ab?l)Z? II:?/gl?:Hc
showedo. Y ableithandcresionBieis i spe et aprpits caclingrdediftigahein variable
regioRMIRACIETo6I0Q) eI%Q%’ RASERRo AL ANS eﬁﬁ@f@ %h%‘;ﬁiﬁﬂb;@ﬁéﬁﬁ@j ns

comprising an antibo rtion, humanized antibodies,.and any other
0079 o B AT ST BT D S B S e som
crossapiigersegengenitionbility (i.c., Kabat et al. Sequences of Proteins of Immunological
Interest, (5th ed., 1991, National Institutes of Health, Bethesda MD)); and (2) an apprdach based

on crystatlographic studies of antigen-antibody complexes (Chothia et al. (1989) Nature
342:877: Al-lazikani et al (1997) J. Molec. Biol. 273:927-948)). As used herein, a CDR may
refer to CDRs defined by either approach or by a combination of both approaches.

[0080]  In another embodiment, the anti-NGF antibody 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.



site of the required specificity, including glycosylation variants of
antibodies, amino acid sequence variants of antibodies, and covalently
modified antibodies. The antibodies may be murine, rat, human, or any
other origin (including chimeric or humanized antibodies). For purposes of
this invention, the antibody reacts with NGF in a manner that inhibits NGF

{(3081Pnd/%ed&%bﬁif@@g&fﬂﬁﬁhwgﬁ&%@ﬁﬁ@ﬁzMd&eeﬂﬁﬁﬁimﬁﬂﬂ&f&m%ﬂbéﬂm
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N RE el Rt b W e W A T
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thered? G0, r%mwcé‘xﬂg 3 %H‘BR%H&?;_%&Q% W&%&%ﬁ%@&%&sﬁﬁ%ﬁ other

more e topes on F selected from the group consistin mate,

modifhineiigamienadtin @n@ﬁaosks\biﬁ@ Terlgvet Briseeparitan ﬁ%@mmwmon
site 0%@%@%@%&@9&1@@%@@?@&9&15&%%@Mﬁﬂﬁ@é’@%ﬁﬁxotﬁlﬁﬁ'S

immunologi rt, e.qg., does not tri com ed lysis, or
s O AT S 0 LB S LA BT B e,
murinADE Quactivity mamﬁerasméedlu@m@c}mﬁhodsmmwﬁamlbbﬁc@aﬁam

puxpoBéQ oPIROverm HEHLEMROUME SIS GANSANL BAIARHS: TQaed A%
described in Eur. J. Immunol. é% 99) 29:2613-2624; PCT Application No.

downgserpaeshort aediadrsio R Pastakppiaaicn Nb cossobsdmeboe)

antibolipgshineting aifiﬁlﬁﬂtyyﬁfdﬁ&l&%bﬁiﬁgs antibodite dyﬁﬁe@cﬁﬁhuﬁﬁthN@F) B®an
anothbe a Oélt en]fo to tOSBa(%nrclnl\l/éealr:)? tJBS% a tO 75. né\/lgrgd about
U.7810 tTB AN Sne Bmbodirent. the b Jng %Iﬁznstylfs Between

epltombouﬁlm HaE. 22 thhm @nh@élmdaqﬁmbomgem@dm affinityigcatmivpes
on an W%lé&é&%ﬁ%@gﬁl%stﬁﬂg binding.affinityls lessthamabart 40 We.

In other embodiments, the binding affinity is about 0.1 nM or about 0.07
In otherAMBe GRS HE B PRER ESMRRESH RS Af TR St Bt it B G RO iR gion
that 1s@mlﬁ&sotb@cnmjoma&t (.07 daikd ol other embbdimentsitled Ihildingeaffinitytiiaulate

antlboag/l %g%e}lqgc&yt]eaa&%&)é 8‘[9 t&iQndf?\q L{;&l’l @Mﬂs?&?&'ﬁ' %@ng

about or about 50 pM to any of about pM about 5

metheabéﬁfiwdpm%&fﬁ@ﬁm %&S’oa?zzéﬂﬁmero?n%m% k) Cﬂ‘?%’ﬁ{égm is
modifehipoiiiritatiinthe. DindingnaffinRY9s2amy I6F 234UPAD 0. sk asibotib. 50 NM,

PCT/@@@)M&“%d%?%ﬂa%%@ﬂ;%&tﬁ%%%s%tsloo pM, or about 50 pM, or

less than about 50 pM. In some embodiments, the bindin afflnltgﬁls less

[00824han BW@P%&&@%@% DT HOEY28 NEBLEeh 1NEBb e
to aboab@ 80 bRID=bM abH it HOG: PIVE wviabd albdud (PM .tdratstid @)ﬂieﬂv[emnmdiments

embo&ﬂﬁapf r]:ﬁé%n@ﬁ@é?fﬁﬂfi@ %Qﬁ%oﬁ%cﬁ?? ﬂ/[Sa{?bel?@ Uth:]' 90&Mer§i9;%én§ GM

about 2 bout- 40 reater than about 40 pM. [00831 One way
g RQRRHAIAY BTG B SUIBERICS PG Ry ISt gou 10 M.

In other embodiments, the binding affinity is about 0.1 oM or about 6.07 nM. In other embodiments,
the binding affinity is less than about 0.1 oM, or less than about 0.07 nM. In cther embodiments, the
binding affinity is any of about 100 nM, about 50 nM, about 10 1M, about 1 nM, about 500 pM,
about 100 pM, or about 50 pM to any of about 2 pM, about 5 pM, about 10 pM, abo.ut 15 pM, about
20 pM, or about 40 pM. In some embodiments, the binding affinity is any of about 100 nM, about
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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binding affinity of monofunctional Fab fragments of the antibody. To obtain
monofunctional Fab fragments, an antibody (for example, IgG) can be
cleaved with papain or expressed recombinantly. The affinity of an
anti-NGF Fab fragment of an antibody can be determined by surface
plasmon resonance (BIAcore3000Tr'a surface plasmon resonance (SPR)
about d{)atelnt PBINCEYE AHNG IPidd aalrayt M) PIEMBabhip$taM bie stotivéted with
embo&h@mylrm thadisdaethyl mmgwlab&ﬁrbﬁqllamt yHAciONds (EDEu: 20

M. a drox gyct e ) according to the supplier's mstructlons
P r%’ €= 8re§n Ou ‘can be diluted into 10 mM sodium -

{0083hcetéle€p+‘¢)!l0® dMn]egmuﬁamfﬂw@hdlmaIQM|paa{(éfcehgmatmrg of
bindirt: Q8 %ﬂ%ﬁlﬂi&%'%?fﬁ%ﬂ% @S%Qﬁr%&ﬁ? '%'quaﬂlrﬁ’&lgﬁmcuonal

annels, two ranges of antigen density can be achieved: 100-2

Fab ff@@&&@%ﬁséftﬁﬁ@%%§0fcﬁxa@%éa% fatiEestisansd xid smveeowyeﬁé?d

recommng’m&yﬁh@@mm@wﬂae ﬁkgﬁ@dd@ﬁh ﬁhmladﬁlmetenmned by
eneratlon StUd(?ﬁ& mlxture of Pler Iutlon buf

su ‘yv
rfac;f’I:Procfn ¢t No. 2100 ?8?%% iotéch oei(?g ocktorg” ﬁ_e) iyﬂeﬁ* core,
INC, PrayvefietiveN rensves bhectueind W@levﬁﬂJéfMée@iﬂ‘gﬁﬁéMmeﬁyi)“

carbomb&%}gramxsﬁ& feneysh QG iSSHARSH HRR- éﬂzbg&&%&@n%wélé@ﬁfas
H7.4,0.15 aCI 3mM EDTA, 0.005% Surfactant P20) is used as

m“m?HPﬁ‘ﬁn&lBrBf’fé o (e ARSTEGEd 498 Pe diediinitol ! fofnestiiarel] 40
and 1mpmbvpuﬂnhedtﬁatbd3mippam:aneemyentad)f@raamm@hlow sihgmimane fow

time a(c!@%)ﬁ@%%}@aq %lﬁ}g ﬁ%ﬁgeﬁhtwo ra%%%yv%ti %ntratoe aaﬁgvg}\e {:(ﬁ)b 200

proteins are determ ELISA /or SD electrophoresis

resporfsiiefta (BAD BF Kebilad E@ﬁ%@ﬁﬂ%‘ﬁé‘) ﬁn@aéoélét%’rﬂiﬁé@r By sl The chip

can b@mabx@ts)?fag &hﬁgﬂﬂﬁw Ké@ﬁfé‘f»aﬁ@ﬁ@ﬁ#@i@ﬁaf@@ﬁo%@ tmladn%%@%m@&e
te Imulfgneous Ittl t atatoal:

cuiop T BN AIOGT (RRALUBIE R K80 b oA ity & o,

- effectiBel M@MF%&W@SMWW@@@@&@)MSIﬂ@lﬂﬂ@fBiAMh@tfonover 200

mjectf@f@gﬁ"i‘ﬁﬁ E@%M%%Mﬁ'%%‘%@%@h%%?& Galdateds

kou/ko,,. This protocol is suitablé for use in determmmg}blndmg afflnldy
P20) igpsah b M@N@nﬂhmﬁaﬂﬁwmw@ﬁ%@s b Btfefimated Kp) of
purifisEFithraielasoiecembeodimmeants) 0D almial i) dsteiaasnmeds e NGk, Jabkre

imate NGF I f ith o
T T

clectrepbsetirnanes: Hab ﬁﬁ@mwy@m@ﬁm s feGRniand Wowsimorcsigmdizsinlys a

stand RINAARNGEHpRARNE @é}, W%H@ Qi’%‘@cﬁﬁ@& ieefin.some smpedi s Eneousty

_ ian). | me e men ntlbody binds human NGF as
by S R i O RRSE Rieketate Spetids HAEtHib

Petersemiiddi lﬁéfltﬁtsl\/fﬂandm“aham)olhg}sﬁllRﬂhéﬁ)emhgdinmﬁh%sﬁhatamtﬂwgiym

Equilibrium dissociation constant (Kp} values are calculated as kop'kon. This protocol is suitable
for use in determining binding affinity of an antibody to any NGF, including human NGF, NGF
of another vertebrate (in some embodiments, mammalian) (such as mouse NGF, rat NGF,

primate NGF), as well as for use with other neurotrophins, such as the related newrotrophins
NT3, NT4/5, and/or BDNF.
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binds NGF and does not significantly cross-react with other neurotrophins
(such as the related neurotrophins, NT3, NT4/5, and/or BDNF). In some
embodiments, the antibody binds NGF as well as at least one other
neurotrophin. In some embodiments, the antibody binds to a mammalian
species of NGF, such as horse or dog, but does not significantly bind to

0084\ CFiiT o antBesmammaliamisnaistis(RA8R1 Tee epioRRISH e R canty

~_ Continuous or discontinuous. In one embodiment, the antibody binds
bind aagN G AR AR BEHE KRB ES 49 a B S tatta ifom fhome
embo@lAbRCeRSISHBEHOHiMABRGLE NGRROLZ] anchMAlBaSNIErdBsaribetdn -
Hango et al., Hybrido 19:215-227 .(2000). In,another.embodjment, th -
vt DS B ERRAIY ERG SARE RN S o VAR BT B oods
bindsaf{dfhed dnvb odimentithelnntibotrdintd eibse neaii thbisaislepitbpecksed

neuroVRIRORT5100E05e LAl SHBEE At SARMPIE o B SRIARMBY GUBRESEST as

one or more of: residues K32, K34 and E35 within varjable region |
well aaphlprstauieethes BBy SREF TnserprERhedansnt Fmamilinny 9’5%551@ region
mamifta{@mipecasidsNars 8)ohids Mok oreisiges dd8dmanal d688: wifkibivbrialdEF from
ih re%ion éll;iaresigcue R103 between variable region 5 (amino acids 94-98) of
antiey, and fe Clerminus (amino acids 111-118) of hNGF; residue Ell
[0085)ithiAlprepitarizblesebicintiaienn oraisgentioupsy. & ANGRLYERWbtheantibody

bmds‘é@gﬁgﬁlj?qgé%grgg%ﬁgyﬂ}?%ﬁg%& ang%ﬁt@ggﬁl?gtlfe@e@ﬁ&g@%%%i@&ﬁsﬁng of
amino aclds - 0 , resi es Ll an witnin
MAD S A o S s R AT 60 B VRN LA 32

(2000hNi %@h@m@mwﬁemgaaum ws wﬁbﬁﬁqﬁl;eﬁwaaimblﬁ\?@@ iqritd?@fas MAb
o11. INGF %&ﬁ&. '%%Bm%‘i%&?&%&&% G&H&B@&&%Pﬁq@“&?ﬁe%ﬁbS%@MS 909.

region 1, variable region 3, variable region 4, variable region 5, the
Hongp steim#tpes r SQioPramite/ §ic ShECC AT B NG K Rosifafsifiss K32, K34

and @@%ﬁﬁﬂ&%@ﬂﬁ?ﬁmﬁp@ﬂg Rificantly g‘ﬁﬁmﬁesgttl gesOleRageeISIDHOT
. resiaye 0 . too at ou e Itopes . .
il GRS P DO R S0 P A Ay S RsTe s on &
residstRICIB iesvathvarahleN@RwittutieoNGs 84-0her Spétiendiiy (Gentfplikely
(amirftOLUS IS 49 SPESEERIGRES: 1OQRG me%aﬁg%gimtgaﬁ%%&&%_m

human, humanized, mouse, chimeric) that can inhibit NGF may be made
of INGFu¥itvghriEmbRaredralod iR it O PARIEF saqueridd oeries
(amid§ R APOEE ABPEN; AdIREILNCgen SO prisingie celkthaho\elex(iessadues

N%% ay.be used, Another le of an impunegen that. Qﬂl@ used
R 4m @ﬁ%i‘ﬁafhagkecrgﬁ}%?ﬁso u -I%Tirl?’gﬁt)ﬁr § Por a ’pﬁ?éﬁnof tgg NOF 3
variapieotesion[ D08 AN GhelanddNGR armpiopieshiaypashrase bpang iihstrirble
regiohrl(?\(}é?iéﬂlg}@g%ﬁ F RErMMGegion 4, variable region 5, the N-terminus region, and /or
the C-terminus of ANGF. In still another embodiment, the antibody significantly reduces the
solvent accessibility of residue R103 of hNGF. It is understood that although the epitopes
described above relate to human NGF, one of ordinary ski_ii can align the structures of human
NGF with the NGF of other species and identify likely counterparts to these epitopes.
[¢086] 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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and schedule of immunization of the host animal are generally in keeping

with established and conventional techniques for antibody stimulation and

production, as further described herein. General techniques for

production of human and mouse antibodies are known in the art and are

described herein. [00881 It is contemplated that any mammalian subject
anothéﬂ@éygiﬂjgxmémﬁ&g@ﬁ a@ﬂﬁr.?ﬂbég pret u&ﬁﬂﬂ@ve&l@méfem manteesed. Aézpﬂaer

anipulated to serve as the basi production o ian in

cxamn g A SR AT e by 18 R Sepaa e e QG o?
portiointifaheNidR ealtyinintramuscularly, orally, subcutaneously, intraplantar,

0os7RNA/QLIntradesmally withs A%ANAUAL 6f IMHARSE R INIUNINGAS The route -

described herein. [00891 Hybridomas can be Ior_epgred from the
and sqleAplR &R ARADIA RS FHIYE 8 SeRER UK RRE g erif b rnd
conve@gifayhestizatiomieshpigye hiiahie snB prdddisteirEhe( 1RGN atretn.
256:495-497 or as modified by Buck, D. W., et al., In Vitr :377-381
Gene R T e T T R e Pede L6 R e
descrievthnase from the Salk Institute, Cell Distribution Center, San Diego,

(00ssfalify N SAMakRe tisesinhe-DyaH ditation Fang ly.ihe: teabpigue
involves fusing myeloma cells and lymphoid cells.using a fusogep such .
produge A THEHYE St TP ARETCAT 1B e HST GRORtR Tt R Sora e

includhdhrrash, Afteldiiea feBibnestheyorid arbedepanated]frompthipthdsion medium
intrap%r@t% %?1[‘3’("QAQ&%&%&%&‘{?&@Y&%@QH&%H:ln%?%sﬁmar, and/or intradermally with

ypoxanthine-aminopterin-thymidine (HA edium, to eliminate
an amghyAfriiratosareineledns aadgpBiedeFEtia described herein,
[00893UPPIEMENIREWHHR S RRHSAI e Ihaphbeyuses danrSs B myeloma cells

i bridomas that secrete monoclonal .antibodies. an r.alte ive._to
wsing e S SRS L S L0 RO L e i B e T10/5)
Naturpiduids 41 antis NGEmibinoBiohaD . altibbdie&dfithe SUB[EctSh(sBon. The
AvailRHdMAs Ate.expandsd andsubslanssif desied. AnthsuRSalariik

_are assayed for anti-imniunogen activity by conventional immunoassay
Intigpo Ga B EIEE, 51 RS G2y o HB B RSy P drtion.
GenefHIQI 6RCRAGEJIBMANBRASERI RE{ROAQLHyhrilgmpisthatimayidye: Giseddassuch

ource of antibodies encompass all derivativ [ S Of the
as pOPgrevz?lﬁy%%ﬁgn%sytﬁg pr%m ugéénsm%%gf:?gﬁgl%sr%ﬁg ms%r?@%lﬁﬁbr %&IF?S
fusionIthe qslstivn tiverelof. foodEIusipbreRsvasE TP FotI G daely 8 Atpohmsdium,

such ROAY RS SRNNLIRMIFRAF 1B MIAHTNA TKRRWR! eCeEies: ThSIHaRACIRah:
~antibodies may be isplated from the culture r%gdlao b?d fdes,bby 46
- cels. Oy EhtRG AT ATSFESTOBHRTSUPRICETBI brate RS Sl R4S Shmomitm

cultuStgfat®ridomas that secrete monoclonal antibodies. As another alternative to the cell
fusion technique, EBV immortalized B cells may be used to producé the anti-NGF monoclonal
antibodies of the subject invention. The hybridomas are expanded and subcloned, if désired, and
supernatants are aésayed for anti-immunogen activity by conventional immunoassay procedures

{e.g., radioimmunoassay, enzyme immunoassay, or fluerescence immunoassay).
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precipitation, gel electrophoresis, dialysis, chromatography, and
ultrafiltration, if desired. Undesired activity if present, can be removed, for
example, by running the preparation over adsorbents made of the
immunogen attached to a solid phase and eluting or releasing the desired
antibodies off the immunogen. Immunization of a host animal with a

[0096 humBRYNGIm At ag menkeantainia g thevrdiet anmingacidisequancss,
conjugated to a protein that s immunogenic in the specjes to b

proge e B B Pty s e o Bt oG o NG o

a portidiyHergtolbulin, or soybean trypsin inhibitor using a bifunctional or ST

[vo91 flervafizing:Raank: ﬁ%dgagam'snmlﬁ@%bgyg@@ﬁ%&%?&a%woe@ﬁ{g

, N- g

(conjugation through cysteine residues), N- hydroxysuccinimide (throu
knowhrrprshue Jde) mgRrepRabHyGediss B ke Avisar emsbrespbuggmedia or body
fluids N =R heren gioBulkl piefitifrielo-atdri-gy oupSs eamyiglthaulfate

._populatign.of antibodies.. (e.g., monoclonal antibodies), [0092] If desired,
e RV JHCHOL CRAT 4P BB oA O HISTRGE i B
Undesived getticedizprdstne polpnooiectidd segaanke maynthenthecipnedintover
adsorHER Al DI SSSI0R0En a&m%yaaoﬂ@ﬁhasamﬁt&@mmgﬁ% the desired

. a.ntibod% of interest may be maintained in vector in a host cell and the
antibofiiss i IR E T SRBURHELCR G TRSSERNIBI iHhen dugamNEE, or a
fragmaitexnativegthe taglynudieciiesspguanasjmay-necusad ol ganititimunogenic

: manipylation to “humanize" t ntib or to_impraove the affinity, or
i e e T B SRR E AR R

thyroginaylisecs Aejihesy BuPonbibie sembie Hupatarebeistant réghamzeotalroid

examp P HABENESRORSA HthRuamibadyeisy e alinical duals. anddeatmentsin
bdr humans. |t may be_desjrable to %enetlcally manipulate the antlbo%y
yarogsHanEE o (S eReh dranear sty A RS e Grecinlt AEIFin OC12, or
RIN={pNHtingdNGFand il ldoediifparesit tbpomeofcskiltithdth et shiah onenobodare
.o, rHQJQSQBﬁL‘f%@EocﬁK@.”g‘?,S can be made to the anti-NQF antibpdy {and still
maintain its binding ability to NGF. [00931 "Humanized" antibodies
[0092}yendt dryiiekeh s miGIE colb erhmenanl e g RAbTRlMRY sitantgsatt may be
sequerildDStANtialy 9ehvest O am d iy IRl d Wbl o MRt AR S RaSIBSr
‘o a%%g r{[h hSeO ereumg\\cigE,i_‘rll1 0immlélnoatjzllI{qbl%l.dIin ftructuge of rT%he molecuée. based .
ProPAgisel the siructure andlorsequence 8t A Rtman TmmURSHoBa R YHe 0 2
host cefhtigethedineing)isite trmbeorppritd sithEpoonipidemearable aottaingive, the

polynibie6Eio Rl eARSIRAL HOmAIRS QL RANBE SARRIeR eﬁﬁﬂﬂﬂz@ﬂﬁé@ﬂ%y or to

. re%ilgns' (CDRs) grafted onto appropriaté framework regions in the )
BOproY RS SIS B LA BT e ERaRtPREY - bWt B frodir g
may beBezhkenal & arnin ceasithis bstiutananeggimmodifietiidreaemblgdaumane
antiboliPIRHARAIOBIIG MALR HARENGRANE IR MU R AR UG R cany
preserve al
manipulate the antibody sequence to obtain greater affinity to NGF and greater efficacy in
inhibiting NGF. It will be apparent to one of skill in the art that one or more polynucleotide
changes can be made to the anti-NGF antibody and still maintain its binding ability to NGF.
[0693] “Humanized” antibodies generally refer to a molecule having an antigen binding site

that is substantially derived from an immunoglobulin from a non-human species and the
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sequences (for example, a humanized mouse antibody which contains all
six CDRs from the mouse antibodies). Other forms of humanized
antibodies have one or more CDRs (one, two, three, four, five, six) which
are altered with respect to the original antibody. In some instances,
framework region (FR) residues or other residues of the human

remailHP HAHBRURBUIN FER'REEH M FRIEESRRRINARANRYMRANFESIANS Sequence

Furthermore, humanized antibodies may comprise residues which are not

of & gt TSSO e BN L Hh BB R B &8 SHSr SRt ay S0 saTrE rerpble
domafoufugehertalstepsitodmumanizely honaciinatantibatly.ihese Renl)CDRs) -
ini ucleoti nd predicted amino acid sequence of the
B A R B O SR S s
be wild fipsireadaiiboognd o meps e Wit Frbatitibiiay. Grantewlsikd egienrtdle

humak $&aHHRG IERNHRANZING. NeER T8:{(3) heuARMALNMNBRNED Greserve all CDR
met doI%g}]ifs/te(;%é?ﬁagjgg1 and (4) the transfection and expression of the
. £

R T G T RSP ESEMNE O PansHPARLsE SR8 Heom the
mous&aB0FFLS), 5866 602 & B8h iz 5300 Hat:, 683 of6dgb ,69357(6%, two,
three, %0%?%9@, %rx? &ﬁ%h%?@ al@gd%ﬁﬁ §e§1§1e%t.{9 91%%1‘1 'nﬁnélgz roggr Iqxli' ré;oalrél %nes E'L'IICE‘.S,

antibody molecules comprising an antigen-binding site ved from a

framegrk FrERARTRAITFSIHY I OB A TEd Use ehtercsamBr Hnsrenoeliehy bnisraied by
correspofiiagies- having-aeent pirneoaibed Kedant M raisand Reihprise residues
Whichaggggj{ %d d%%r@gl%meigltlam.ge erminitE? re ionstDRs) fused to human
constant domains. §ge, ?or éxoa%ﬁfé? IS AR RBture 349:293-299
[0094]1 99T hererbtifglioy ptrataRices NatnNoad SoioldSAn8BMRR0I 2Didk(d 889)1)

e BSH58 UESPD AB

heavy JALHBY ABAPAGM AR SHRE ARG Ry MaehvBHb Pdgi ok -(FReIdiBA oY st aRiBGRY
framewiitlk sagiap propriatgduranantibadyeoastatidomain Loaenfarexample,

_ iechmann et at. N 332:323-327 (1988), Verh n et at Science
e A R s R DB e
See, 18 sotRwisdierdticaidieecAidés 1ot ST DRSS $6pEtied by FchmbilHntly

5,693, venegredyrodent Sramevesk regians saeaofor example, European 31

atent Publicatign No. 0519596. These "humanized" molecules are
L el oot o R s e
deﬂVEﬂrﬁi’M@mMﬁ;ﬁWé_&b@@ W@fheﬁnﬁlﬁctﬁeﬁ lima_llid_im@_chlmeric antibodies
havh@ﬁ%@ﬂy&r@%ﬁg&%ﬁﬁWi@ﬁ@éﬁ?@ﬁﬁﬂ%@&%@%@%&%@@%imn

. reci ient?. For example, the antibody constant region can be engineere
reglong St At a8 iR g Ranty ekt ossamitisigiurtermpibmient
349:299<06) S0#) S gbRET cApiplivati VuNacaP Gl GRIUNIZALIIIK (PHESNEhaw ¢

al. J ARNSAYN NG, 28003848 QG melhods ol Dumanizing,, 5ss3 1087,
Other references describe rodent CDRs grafted into a human supporting framework region (FR)
prior to fusion with an appropriate human antibody constant domain. See, for example,
Riechmann ef al. Nature 332:323-327 (1988), Verhoeyen et al. Science 239:1534-1536 (1988),
and Jones ef al. Nature 321:522-525 (1986). Another reference describes rodent CDRs

supported by recombinantly veneered rodent framework regions. See, for example, European



antibodies that may also be utilized are disclosed by Daugherty et at.,
Nucl. Acids Res. 19:2471- 2476 (1991) and in U.S. PatentNos. 6,180,377,
6,054,297; 5,997,867, 5,866,692; 6,210,671; and 6,350,861; and in PCT
Publication No. WO 01/27160. Humanization can also include affinity
maturation. See, e.g., U.S. Ser. No. 10/745 775, and PCT/US03/41252

Paterh R Sl ARGl A0 Aaodes ey e abiaed

available mice t at ave been engineered to
unwae»qdrmmpﬁogﬁmammme irveuhoglobalii-protei s tipdn sydemaleriiighslimits
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anti Ies) or more robust immune_response may also be used fo
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AR e el e X
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6,350580 b3 PATICP W lisesP gy, KA 2RE0: ERmanaion 438 Bteea) ity
matufHSH IV Ed)s | ttBeS lﬁaﬂg&dlgmay,’fé&mmlﬁgw@l%@@’éﬁfﬁty et at, Nature

{009% 8:5p2-203 ik Eﬂ@me?t Peﬁuﬁ?anpaﬁ%‘éﬁ?eﬂﬁ% antibpdies aad

ntib aﬁragmen SN Vi ro |mmunoglobuI|n variable (V) omaln
comgmmﬂepemhb&rﬁr@ﬁﬁ]mwmmﬁlzé’é%@%%oﬁé&ﬁ%|ﬁ§%€iﬂ§1@8hnlque

imm %?&%ﬁ}/ pRRRRINge renGloned s anes Dt e Bhek:eemajof- Gl sHtds
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(o2 fabydtmrra iR AT BRGR By TGRS trface oﬁ?? %rﬁgfnem%on
of h@@dﬂﬁi@l B eeatserttivofiem Extoudapartiokh wﬁmhssaamﬁéﬁeostmﬁ@%fmm
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Abge Yige. (?Ber%g/nqalsﬁg%gg ?M%ﬁ%%ﬁwm RetioNalBrapesties
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domain genes are cloned in-frame into either a major or minor coat protein gene of a filamentous
bacteriophage, such as M13 or fd, and displayed as functional antibody fragments on the surface
of ’;he phage particle. Because the filamentous particle contains a single-stranded DNA copy of
the phage genome, selections based on the functional properties of the antibody also r_esu}tlin
selection of the gene encoding the antibody exhibiting those properties. Thus, the phage mimics

some of the properties of the B cell. Phage display can be performed in a variety of formats; for
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following the techniques described by Mark et all, J Mot. Biol. 222:581-597
(1991), or Griffith et all, EMBO J. 12:725-734 (1993). In a natural immune
response, antibody genes accumulate mutations at a high rate (somatic
hypermutation). Some of the changes introduced will confer higher
affinity, and B cells displaying high-affinity surface immunoglobulin are
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Publication.Na. WQ, 93[06213, published April 1, 1993). Unlike traditional
SR R P A RTES i e M R T A Rgee iBocs
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al., NEsidhes et rodeniqariginy 334908k inanparent dhatalthovghitheakoys

_discussion pertains to humanized antibodies, the general %rinc,iples
antibgiies Serd @ HREhedble taEt So APHMyAAR RGeS T8 58 B & ple, in
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partner. When the process is repeated in order to replace the remaining rodent V domain, a
human antibody is obtained (see PCT Publication No. WO 93/06213, published Apnl 1, 1993).
Unlike traditional humanization of rodent antibodies by CDR grafting, this technique provides

completely hurnan antibodies, which have no framework or CDR residues of rodent origin.
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express the antibody recombinantly in host cells (e.g., CHO cells).
Another method which may be employed is to express the antibody
sequence in plants (e.g., tobacco) or transgenic milk. Methods for
expressing antibodies recombinantly in plants or milk have been
disclosed. See, for example, Peeters, et al. Vaccine 19:2756 (2001);
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NGF.COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells that do

not othe oduce immuno obulln ratein, to ehtai thegynt S%'fét%
mmrlnonocl rﬁgﬂ arﬁbb tieSh rTﬂ)eo LPé((?omut])lnlétrﬁ]1 ﬁeﬁgcs%rge s EES'r:"géﬁ e.g., PCT ©
and/oPmbticdtiompes V@86 Tite waamgb'wlﬁéw@rﬁ@éﬁ%r
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[0 lﬁﬁpemflc@wﬁcaﬁﬁlwwwﬁﬁaﬂg iBotyepiipipplated and sequenced using

conventional procedures (e.g., by using oligonucleotide probes that are capable of binding
specifically to genes encoding the heavy and light chains of the monoclonal antibodies). The
hybridoma cells serve as a preferred source of such DNA. Once isolated, the DNA may be
placed into expression vectors (such as expression vectors disclosed in PCT Publication No. WO
87/04462), which are then transfected into 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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(01031 Anti-NGF antibodies may be characterized using methods well
known in the art. For example, one method is to identify the epitope to
which it binds, or "epitope mapping." There are many methods known in
the art for mapping and characterizing the location of epitopes on
proteins, including solving the crystal structure of an antibody-antigen
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Usint various fragments of the NGF polypeptide
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expressed fragments of NGF with the antibody to be tested is determined. The pene fragments
ﬁlay, for example, be produced by PCR and then transcribed and translated into protein in vifro,
in the presence of radicactive amino acids. The binding of the antibody to the récﬁoactively

labeled NGF fragments is then determined by immunoprecipitation and gel electrophoresis.
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been replaced (swapped) with sequences from a closely related, but
antigenically distinct protein (such as another member of the neurotrophin
protein family). By assessing binding of the antibody to the mutant NGF,
the importance of the particular NGF fragment to antibody binding can be
assessed. 101041 Yet another method which can be used to characterize
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Nature 303:821-825 (1983). It is routine to prepare antisense oligonucleotide molecules that

Othen,

will specifically bind NGF mRNA without cross-reacting with other polynucleotides.
Exemplary sites of targeting include, but are not limited to, the initiation codon, the 5' regulatory
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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[0107] Alternatively, NGF expression and/or release and/or NGF receptor
expression can be decreased using gene knockdown, morpholino
oligonucleotides, RNAI, or ribozymes, methods that are well-known in the
art. See http://www.macalester.edu/-montgomery/RNAi.htini;
http://pub32.ezboard.com/fmorpholinosfnnl
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in PCT Publication Nos. WO 02/17914 and WO 02/20479, and in U.S. Patent Nos. 5,342,942;
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shape of the receptor-binding portion. In another embodiment, an NGF
inhibitory compound binds an NGF receptor (such as TrkA and/or p75)
and inhibits an NGF biological activity. Exemplary sites of targeting
include those portions of TrkA and/or p75 that bind to NGF. [0110] In
embodiments comprising small molecules, a small molecule can have a
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enterglip RIES GRS iTEATF BIE P PiRERR o M W BT 85 25 SHRESR Rl @ ordne

to m@t&reﬂaflﬁi i@@&k@g-&ﬁanafma@@t beldesignadsand syiihesizetithrough me/kg of the

. mo ar modeling, of NGF-receptor. binding,. for 4] ;
R bt e R L e
weighhdlogsreagitsdimpionadpss e Peifrsesran§oaisrniftary desired

[011 fgmbinaﬂ%u%fr thersameney, HifferanisipysisiresiprabiaindspsoysdE structural
affinities and biological effects. [0112] In other %m?gcdgme&gagqﬁmi \afgélgion
analagro\ ek S A o PR BRSTTISTRG At RSt ohe dominant-negative
simibralthedshealskdreceptartaridior qf 1Tt meb oD hind kil ke Frecegtpr under
phys?g%éx‘tg?ﬁr RAIS:HQMINANNSoaUYS, HARISEE b5n8inghe LA LRCARINBHEN NGF

e receptor will bind the NGF and, thus, act as g "sink" tg captu
biolagiGH sty -dBHAtARRdgRtRc R ASRE AR 0RY ARG AV the HERRAP 7>
recepiQactivityioht R A diese ptaldgp aribinding e Mt Whrited to, the bicyclic peptides

deseribed in PCT Publication No. WO 97/15593; the bicyclic peptides described in U.S. Patent
No. 6,291,247; the cyclic compounds described in U.S. Patent No. 6,017,878; and NGF-derived
peptides described in PCT PuBIication No. WO 89/09225. Suitable NGF structural analogs can
also be designed and synthesized through molecular medeling of NGF-receptor binding, for
exarnple by the method described in PCT Publication No. WO 98/06048. The NGF structural



Exemplary dominant-negative mutants include, but are not limited to, the
mutants described in the following references: Li et at, Proc. Natl. Acad.
Sci. USA 1998, 95, 10884; Eide et al., J. Neurosci. 1996,16,3123; Liu et
at, J. Neurosci 1997, 17, 8749; Klein et at, Cell 1990, 61, 647; Valenzuela
et at, Neuron 1993, 10, 963; Tsoulfas et at, Neuron 1993, 10, 975; and
aﬂm%?éa?@é'ﬁ;&{oakm%mﬁ?ﬁbéﬁggm&ga@%e%ﬁe@ Qhvhishos dpgrrpetated
erein

) by reference in its entirety. The dominant negative mutants can be
differgpf fiMRETRI RPBIBIEIPFESFAERIRIER &b PR BE %Al Eig5Tession vector such
fo1121hat the gloymiraniveegalivg tLlarhRgprovtiednINGY reeambds dmprising at

expressed in vivo. The protejn qr,.expression vector,can be administered -
st G A AR R T B o i SEe oot B Bkt BRI i e
art cainprepen dusipainmagatrecmieys stlsegtdhe Sustyredaptativedathpt the receptor will

bind HIRAVENIIC WAL PEalY s gRterAll RGO e I FanasAlN A ERRlM QT

by inhalation, For example, administration of expression vectors includes
howelsgar bt R dpnibe Befh %ﬁ%ﬂt‘rﬁﬁﬁﬂ%ibﬁﬁf‘g‘«%ﬁéﬁ?éﬁ% HAnRSIATSN,
Exempaificiorgiumprgathetenizent admiajdiredte npalichitepioatiadministrétioribed in
the oK EG 0 Iherar 5 TR ATl SURY 80P X RERBI RN 1A

0 ODLAIN Expression of an exogenous protein in vivo. Sée, e.q., US. "7
Neur@eiel 00 b5 36 4361960896 4 18945147876 ,1:?76,74‘?1@9111193?%&@@1@&0, 61, 647;
Valeﬁﬁgréeew?@fﬁ%w@@@w}g m@mqi&lﬁnfag:gné@,i mi'ag@maa]ﬁi,smjlses;_ dand Lamballe ef

polynucleatide, expression vector, or subgenpmic.polynuycleotides can.
ot EBE0 i B o ISt BRAPOCTACRS el A e e A e
The domfonexagapie siindeisaettaladifientdseBiotecturofo(393) the 268, oChiou et

e ic% A Anplicalions Ql.PesL Gepe: i
expreliiont $2io 75%%%%%"%6%%8%; W éﬁ?%%h%aéaguo% Chem. (1988) 263621
exprogyest ér vire. JUBiBIo CHEK LA ST PR 26905480 PalmisisrebyoRe Rt AR dnown
in the®l; S 990):84:3050 W abadly) iBiahGHaeini1993)t266:388.
.. Therapeutic compositions.containjng a polynucleotide are administered in
mtsa e P AHE 100 v 05 ABRCE 200 Bt ST LA T S <R
inhaliticn 39 @enanplerapyipittwiol ofrexurs @mbodiiarisics drebptrgtiemic
admihAR9ES:O L RRAUEANARG I AR QUL RRs G2 BRME & Uate: /bR, about
5 g to about 500 g, and about 20 g to about 100 g of DNA or. more can

o R A B HE ey PORSCEY e iR AR sdminiiration
of expeipinicleatitas chnthpelypaptidezottheepoesenitivéntion can, be., U.S. Patent
Nos.%%%‘.é%@ gﬁil@gg‘gf_na%cp&gyg%y_ehicles. The gene delivery vehicle can be

of viral of rion-Viral origih (see generally, Jolly, Cancer Gene Therapy
[01131994) 1 BrgeRielifscrHahhaICE e TREAEE) T SO4) 5 BAT, nBifAElY,
polyiHRAISEREFbe @M b D tabBR: phigisaRbtadalura Gonedias (-
medigt:e]aAfg?\jE é(g{\?gr?flgeghggqsulég grg %ggggbed in, for example, Findeis ef ol., Trends
Biotechnol. (1993) 11:202; Chiou ef al., Gene Therapeutics: Methods And Applications Of
Direct Gene Transfer (J.LA. Wolff, ed.) (1994); Wu ef al., J. Biol. Chem. (1988) 263:621; Wu et

al., J. Biol. Chem. (1994) 269:542, Zenke et al., Proc. Natl. Acad. Sci. US4 (1990) 87:3655; Wu

et al., J. Biol. Chem. (1991) 266:338. Therapeutic compositions 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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sequences can be induced using endogenous mammalian or
heterologous promoters and/or enhancers. Expression of the coding
sequence can be either constitutive or regulated. [0114] Viral-based
vectors for delivery of a desired polynucleotide and expressionina
desired cell are well known in the art. Exemplary viral-based vehicles

gene %Qe%a ?}r%&&re{ﬁ‘Q&Aér&'}iﬁgﬂ%e?ﬁ&Qm}egﬂ%ﬁéﬁtfaigég%?ﬁbfcﬁﬁ%o@ % t& QJ-Euf 50
F tion Nos. WO 90/07936; WO 94/03622; WO 93/25698; WO

mg, a@elQSBBAO VoG 2o ves Ba7hes PO We Giabara0 wedo e ioREg of

DNAx fiore (40 %ﬁﬁ)dbé wfebd dkif @ BeRatRnilY 9rado2d0), 693 nangh Bl Hatentdiaiides -
345 242), alphavirus-based vectars é %: %lndbls V|ru ectors S%mhlﬁlhe :
and PRUYBER TGS IRT S ORIBIT e b A Ui UBE SN B e PR

gene &éﬁiv%eﬁﬂ?ﬁ CaVR- &Qﬁﬁa)l mﬂoﬂm&e&ﬂm{mmmr@hcé@kmlﬁmzmene
Thera%ﬂa é a\/ 8%1 ATC J%&( M%&?g"%fi?‘-&&éfﬁ 5:@?»311

4 Virtis ’(’K/iv vectors see, e.g., PCT Publication Nos.
Therm@lgamsm M@@mmﬂﬁe@@m&% @Wh@/@@gﬁs@%@mﬁ coding

seque%g’ég- 1956 AW/ Qﬁ&é'g'é)mﬁﬁmm Qfat@&%ﬁéhﬁdﬁﬁ@ﬁmtktﬂ eéd/or
adenovirus as described in Curiel, Hu E A 1992 ]I4t7dcan
enhangity, BAETIBLAGTAEY NORCUTaT BT O S R einaad oo

[01141s0 be atnglbyed, iastugdimddivenotf indteddocpolrenitisiendonressiog in a

desire@%éll nked 1 unlinked.to killed adenayinys AONG KRES ifeflide kgl HM.
ene T (1992) 3:147), Ilgand linked DNA (see e.q., Wu, J. Biol. Chem

hmltf(nigagﬁ)cmr@egeswgu%‘drgiéﬁéé’elP&&@@WHH BRE¥V s,
o4/0ReteRt NG /25844, mymsﬁwuhhrmmmmwmﬂsmm WO2805: U.S.

96/17Q72; 95/3 2

Pate%&.?ﬁaﬁrzﬁt?\(l)%\%o 087??%%2 s ﬁaéé@j g%{ppcar?t Z"gs%o0 345 242)
alphaginplbyed. v@mmlarﬁmékednmmmrw@wdﬂ fWéﬁh@éi%S &fTHESERDRY MTCC
VR-12 P%I Ryl W?O;MQ(M@C W EHRIR PO LhS: ﬁ@}%ﬂ@%n@zﬁ&@n&%ﬁme

Liposomes that can act as g}ene dellvery vehicles are %@39}
encegiONE: 55 1300 Bt ImNt K OB o - 22 and
aden@4423697 ﬁﬂay\(@ﬁg&y&% (@At R IRAEbNn05 M98 CPUIdIG6H3| WO

[ I 4

93105 gﬁ?\%‘?ﬁ I‘\?it'?@ b%i%g@? Qilipo Molos CLILBIRY 43994351 4:24 11 andIR of

Scl. (1994) 91:1581. [0116] It's also
DN Adlpparctotiiiod afeexiresai dpsvabed i airish Haay G5 irder SPRsdidfTogan also
be ergﬁgﬁﬁthe protein-based NGF antagonists described herein (e g.
anti-NGF antlbodé TrkA i r'% uno dhe5| etc F r exam mtc'ﬂ?c{u?k@m oot
e

[01154 ceptor HeIHREhESTHEY 4R ST

oc |ng rom ar alo comp
limitedackijdycMGH arobiznsd mmmbw@mnammw hikkekndwavimugaiong (See .8

cuslD BRI 1B ARG GOAPIRN Y s MR AN GURELOHSP 3L 1eAShPtRSS)
264:16985); eukaryotic cell delivery vehicles cells (see, e.g., U.S. Patent No. 5,814,482; PCT
Publication Nos. WO 95/07994; WO 96/17072; WO 95/30763; and WO 97/42338) and nucleic
charge neutralization or fusion with cell membranes, Naked DNA can also be employed.
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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immunoadhesin. TrkA immunoadhesins as used herein refer to soluble
chimeric molecules comprising the extracellular domain of a TrkA
receptor and an immunoglobulin sequence, which retains the binding
specificity of the TrkA receptor (substantially retains the binding specificity
of the trkA receptor) and is capable of binding to NGF. [01181 TrkA

wo o{MRyYBoadhasis.Ar KRR, hedteaidhryeReen fasedta Blagkithaviol,
blndlng of NGF to the TrkA receptor. See, e.g., U.S. Patent No. 6,153,189.

: . . e.9., Y. \
Cell BiyeHgR df At epstintiniriratonc oA shinThaheHasH intd rat
[0116model af Ragiosiptgical painn SqecSoniatctiocidurosaiendadbstpasts bt
-2) 880 (199 one embodiment. the TrkA | | hesi :
oy of R T IR s M e B ARy T
immuthetesi)fron). Trvexexpicethstaiiio mraipieapascahatimg RGHEYf hivkding

(from EM%@&%@%%@ REiA SEAHSACEGINBI R IDSIPAANY, 1elainsHhen the art
inding specificity of the trkA receptor)and.an immuno%llfbulin s]e[zg#qence.

191171 someTHHBBER BRI FHRN GACBIRBHTS W FIFTAR FHGR P
immuseguense Tanditheufusibesisswithsahtieninun Gy lebwlirbboristemtcdonkaivies
compr?sem u%réce?ctr!clrcl;e?lt Eexrr o@gg%g]aﬁﬂﬁ% }Qc% 'B%H‘&Qi ggﬁﬂ%{e&l@i@@é,r\vhich

sequenceé Is an immunoglobulin heavy chain constant domain sequence,
retainghothisdiogrivoeifiniines, e d ddstserai oPtips ipHyactains the binding specificity
of the {RCE RIQLHHIMMAQOIahIN JTeaMim £halGiusions (e.g., via covalent linkage

by disulfide hond(s)) results in.a homodimeric _immunoglobulin-i .
(O118k oty r@%ﬁfﬁﬁ&%&%‘f&lﬁﬁﬁﬁ f@ﬂ%ﬁ%ﬂﬁec%:{'i ?ﬂ%@reb%ée %1515%88% %@%]t‘ﬁhe
bindirene NGBathief The\Teképreceptor-gniithBeioBdiin Himdis ibrehean et al
repoﬂda{aﬂkﬂfé%%{?%%m%&m% ROMOIHHELIC PF ROMAIRIAMS! (Ree Society

structure. Examples of suitable TrkA immunoadhesins_include those )

for Negeeseinsesl A UaRisBA{drmNG 0619881 Buote propdmarothel BriboaHmeathesn
complg@% %l( GERAgoIS! @@&ﬁf@ﬂg@matalﬁiasmﬁaca_mﬂfﬁé@gi@ﬁwmﬁg capabie.of

- ing, suppressing, alteri or redugin sical interaction
i A b RO T B e, SRl ANFteatan.
that sifictogiol abtvityhisbindine dprciitrianel Sreoibdkeg cRerRI Ak ARtBHEBebaHa
sequeh@ec.’ VR JRER %&M@H@Y&ﬁt}&%ﬁr miﬂm&ﬁm@%ﬁM§@q@@§&é,i Redhe

_in PCT Publication Nos. WO 97/21732, WO 00/73344, Wg 02/15?%,
fusionsif i1 & BUBHRAHE RIS TR AR 8561 ThoRIb (HRP SIS irTint,
immuiitgIbEmantaganisteonsprisessas ledstrome glotivhi Beantitodycoagaidehain
sequegg%gﬂ”&hérueon%gajﬁ&@&s?&%/%&qa&ﬁr&% rRYSIGakNeACHO R avy

receptor and/or downstream signaling, whereb%/ an NGF biological
chain Fetiohy/ (Seredia cevlemidrptdokdisuifide bond(s)) resulis in a homodimeric

immunoglobulin-like structure. An imnmunoglobulin light chain can further be associated with
one or both of the TrkA receptor-immunoglobulin chimeras in the disulfide-bonded dimer to
yield a homotrimeric or homotetrameric structure. Examples of suitable TrkA immunoadhesins
include those described in U.S. Patent No. 6,153,189. W .

[0119] In another embodiment, the NGF antapgonist comprises at least one anti-TrkA
antibody capable of blocking, suppressing; altering, and/or reducing NGF physical interaction

with the TrkA receptor and/or downsiream signaling, whereby an NGF biological activity 15
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[0121] In another embodiment, the NGF antagonist comprises at least one
kinase inhibitor capable of inhibiting downstream kinase signaling
associated with TrkA and/or p75 receptor activity. An exemplary kinase
inhibitor is K252a or K252b, which is known in the art and described in
Knusel et al., J. Neurochem. 59:715- 722 (1992); Knusel et al., J.

reduc% 4?0_}% !{%c%g?.nﬂlra %%U{D]b%gl)a Ilgtlhae.ldﬂl eurcgi?y%ng eTrkA

etal., emlcal Abstracts 111

mﬁb@)@@@@@@ﬁiﬁ@%é‘e@ﬂs@a@@%@ﬁw?{g@ﬁéﬁw@@%ﬂﬁk@zﬁﬁs@@/ﬁéé@ WO
02,/1552@%%%4?%;&&(&3)2@5@@5@@69) p. 34238, c.1 (41-44),¢c.2 -
5525 -27, 32-33), p. 3423, c.3 (48-50, 52-53); and U.S. Patent No.
306,83 25 SRR R AT AURS D EP IO (eatb gBFieiar7s
antxbdﬂ%;ﬁﬂtﬁlﬁﬂtﬁd&ﬁgl hepridengifiad it selighigfordsy/iheicinicianction with the
Identification, of N Fant nlsts 01231 GFE an bo ie and r
P75 e e B B R
and/ofrblgrlicdrt, whereby reductlon amelioration, or neutralization of an NGF

[0 mplologICﬁl adintydsdatertadmandor measHiedoMathads daserberis.PCT
04/065560 can be used. Another method, for exgmple a kinase

mhlblr@rc@,s?& ORI P B R S REAIEE SSBRI R AET SiaS ra i Nt 309658 BES
recep@nde5y@91 AbOyaap dve kised tohibiantify NG ar{aginistisch biseliSA-dypet

ond oZRERIBSUIRBIE (oF QURUlUME.Or gyany taava JHPASUSEIDRALPS skinase

activation by measuting the autophos lation 0f the kinase domain of a
Neurqgeapity 1rdten? tyrdSitie: iiger i @i pEeiqrey, & 70 ST FetPpthlirata
et al. @&Mﬁﬂa@%@&dﬂ@ﬂqu@MMO@%a@g@aﬁb&aﬁm poieOtntantageaistsiof

a selected rP g , fir e ay,inv
suvsSIee ST B0 ThF etotaga phlle sogauvaaey, oy
3423 'Erk;@éSFé&,eiﬁdﬁ)V\Mrélﬁ thaere dapt@s #6.B#8sent in the cell membrane of a
{0122?“karyoﬂ?s%§Ee&@@tﬁ9§§ﬁéﬂ{bépéﬁ’oﬂ%ﬁé}t§m%%w&9§@%8rvHH"Q@'C

acid encoding the receptor, or a receptor construct, 42 may b

identifpech ERoRRdTRRY ﬂk}%%@l’lm?’i/plcally, a first solid phase (e.g., a WeII of a first
assay plate) is coated with a substantially homogeneous population of
. Saplhgemsigammalian cell line) so that the cells adhere to the

[0123 Olld phﬁﬁﬁ M&eg}ﬁﬁa@d&%Iﬁ@&%ﬂk@@@%@&@@@@%@%&@@wrmIy to

he first solid phase. If a "receptor construct” is used, it usually comprises

charagterized HsigE PRIROASIPEREIR P AL X AE B SRBE P tRIE P HET MR s i ration
of an NGECRGbgzEd d@yvtrhe isdptemed agdnt, modten«al cbitnel adibobhy im GE WO

04/06'5:%'& A rtugg ermAfHO%nE‘ Y éﬁ %Feha geatggé ?@& ac%%L%qgg%&)

anti OI’ other N antagonlsts Is then added together wit
assayﬂiféqm@gm U.S. Patent Nos. 5,766,863 and 5,891,650, can be used to identify NGF

antagonists. This ELISA-type assay is suitable for qualitative or quantitative measurement of

kinase activation by measuring the autophosphorylation of the kinase domain of a receptor
protein tyrosine kinase (hereinafter “rPTK”), e.g. TrkA receptor, as well as for identification and
characterization of potential antagonists of a selected rPTK,, e.g., TrkA. The first stage of the
assay involves phosphorylation of the kinase domain of a kinase receptor, for example, a TrkA
receptor, wherein the receptor 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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having the adherent cells, such that the tyrosine kinase receptor (e.qg.

TrkA receptor) is exposed to (or contacted with) NGF and the analyte.

This assay enables identification of antibodies (or other NGF antagonists)

that inhibit activation of TrkA by its ligand NGF. Following exposure to

: NGF and the analyte, the adhering cells are solubilized using a lysis buffer
may HVRIGRRs AntPibilizing Gelargentthespinand @enus.agitatgnsthamate)

i releasing cell lysate which can be suhjected tg the ELISA part of the,

i conlid UL H BPRE PO TOP SR 07 BRI ATTET e ol

line) elidysate:[0dddie 1dTihe il hysate (Mis phepatiBcis dffencre anly ttebley adhere

ur USROS %ﬁ%@ﬁ?@%@é&h&%ﬁ% ASRJISLSIER DN EL S on

stage, a secon ase (usually a well of an ELISA microtiter plate)
of 2 kigasp saeaiaiandacianpebyagpive (ofhsiaeaubinrets b g pAs Hibidgpture
agentSRGICaM:IO ﬁﬁ‘t@ﬁ%&oﬂﬂlﬁe‘m asdﬁ 5%&%@@64@!&&# Fklea(ﬁa@@epaflt.@lfeé?@laﬁgﬂidate
__constryct, to t olypeptide.. Coating of the secon ase
i SO 2 Tkt RGN RS 5-he SAROrC Sl el
havind e ediptane @jentid gentratiyain @mm'aimm@@d_ﬁbﬁmea@tgr) is exposed
o0 (or gﬁa%&%?@viﬁlg%mm@am{@npmygg oalaRtibRgieR MMAY R1SQiPEIHS]E:

e cell lysate obtained is then exposed to, or contacted with, the
other N§Hieamiep eip) fboh RIS AN A& B bl RERE PIGF coRLIIELIRaTS
to NP 484 fs-Gaphieechinitheasecmnd:selifiphasrusinwashisguatenishitiehas
arried out, so.as to.remove,unbound cell lysate, leaving the captured
sl LT S PR S o EAC ) B e b
subjecedaptbe EbHSArpattief the assapdisesdtordroechedetediionisenegstration or

cla:ifﬁ@&%[?'&?ﬁféhﬁﬂﬁ%it@.e antibody which identifies phosphorylated tyrosine
residues in the tyrosine kinase receptor. In one embodiment, the

,th
[0124) nti- pho e S Eisd R RESHFA S BTgdiets RRifsRIRTSY IndFecti}totane of
the aseZyme Yusichepatahsekl 8 catafechangelehbAdgnse dcivdiptverdbidrn ELISA

mier A9 ACCAENA, POBRRLOLRNAROLGIRESRIBLEANRRITIRRUreA DY
~a subsequent color ¢ ar?geo% e reagent. The enzyme can be bound to
specifisellaritithhbspristyioainecaantiBoayhairattg bFaeERjtRIEng-dfecling
polw(?tgie.b@ﬁmg@pm@se&gﬁ&lg@t@@f@ih@c@m %&ewﬂ@tmfsmm@@dydms to
the en yme can pe subse uent ou to the anti- otyrosine
e seE TR T R T ST B T A DR, g
descrivad spthetyrasiies Antibodylicltre! captoded recegtobonseteblorcebiisaiact is
qbtam§ﬁ%ﬂéﬁqx§oged By & &olakehangenip he-GRI0LERRISREAQL 40k 1&1&%@%& or

antagonists can also be identified by incubating a candidate agent wit
recephaERenSRBCHIGRTESR Y 26y GRRSH e SreE BRTScHar R fie: gdfen

carricingling &6 N eh@rtinbound cell lysate, leaving the captured receptor or receptor
construct. The adhering or captured receptor or receptor construct is then exposed to, or
contacted with, an anti-phosphotyrosine antibody which 1dentifies phosphorylated tyrosine
residues in the tyrosine kinase receptor. In one embodiment, the anti-phesphotyrosine antibody
is conjugated (directly or indirectly) to an enzyme which catalyses a color change of a non-
radioactive color reagent. Accordingly, 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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inhibiting NGF biological activity and/or downstream pathways mediated
by NGF signaling function; (b) preventing, ameliorating, or treating any
‘aspect of bone cancer pain including cancer pain associated with bone
metastasis; (c) blocking or decreasing NGF receptor activation (including
TrkA receptor dimerization and/or autophosphorylation); (d) increasing

 antib&IAIARES eia'\é&fﬁg@%g}m@m (efuging) NG rsynihesisa Rseplugtion or

release. In some embodiments, an NGF antaﬂ;)]nist is identified by
PhospbptiFasiig gaikotiRd iReAHRTGAER RGPS ISHBN RSV D BEIAH- and
phosptigneiart fethidtichthd @ujiRtizaianrRbA DI vlegisabactivie ofhNsaE. The -
inding ass ay be performed with purified NGF polypeptide(s), or with
phos S R e e e R R b ey -
color hange iorbodienesgadie binding assay is a competitive binding assay,

[o123yvhere t%ﬁb@%ﬂfa@g&%@&%‘tﬁs@ﬂg by A2 COMREIE I AKDOMR. gngggt with

antagonist for NGF binding is evaluated. The assay may be perfor
NGF gadimaaiteftRs-ASy RTGIGEAY e ﬂrsu_fmwaﬁﬁaﬁ%tﬁéseé&awwf&,w and -
~ inhibilKgANGRthighistiaddentifietdyinesbealing.moandidaterageninithibiGine
el 0oling atiendant hibtion ot Trch eceptor dimerization andior
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canceg ppidlieiasizipdi N B buanmagostisiscah heckintrar dorising (N Gl daehtreddsivation
(inclu@iQQ@%X%&@WHiﬁ%Fﬁﬁi%%@Mﬁ%@mﬁ@ﬁ?!\(ﬁpﬁicégﬁﬁ@%glé%ce of

y. Fo

bioassays can be used to screen candidates directly. For example, NGF

NGF, o) mbititng (edrees N iy Raty roasg msatte Brigmyeahodiments, an
NGF sesponsiveitslificiiigdadiieiices dandidie ngtdimibdNOF prometingrthe binding
' iation O cell nhancing the gr of -neurites from
o o SIETURIOR 1 015 0 SRS PN MR 0 o
be perfaipadwitpuified PETF poecRids BiscHEncBonanr sy per¢sshgy pr transfected
to expr&.@,LN@ I§&1§f)eﬁf{ﬁié[§m EeRd %ﬁ%@iﬁ&%ﬁ% bm&?ﬁp&%@@ﬁﬁ Q?&%ﬁéﬁgﬁg\ﬂfﬂdmg
ram e Nnis o1 responsive senspory and sympatnetic ganghia .
s TS DA AR AR GRG0 KRR DA Aty ey for
NGF uigi524s 56914656 8] e sman spayivropnépthedurvivalo NG epbridenhe

ELISASUERRS BHARRSAFBMHAN ADCRA [ARLOANGHRen HITVRL IR AR

sym%%ghetic ganglion neurons (e.g., Chun & Patterson, Dev. B
agent 8lly 6T, gnd acooying atrrAan ihBilines  BeversprEn R giogEn guor
autopkd@93)yThtnis, the assay for inhibition of NGF biological activity entail

lturing. NGF responsive cells.with NGE plus.an analyte S a
e N SIS e S A RS B
R S ek R
can bexfyshsy eeitbriehbatde datbddypopeeandl ke vas taipettie it gtiféd fanligiiah,
activif@UTHE DOV DI 6RY aHBEVAR to screen candidates directly. For example, NGF
promotes a number of morphologically recognizable changes in responsive cells. These include,
but are not limited to, promoting the differentiation of PC12 cells and enhancing the growth of
neurites from these cells (Greene and Tischler, Proc. Nar. Acad. Sci. USA 73:2424-2428 (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. Rey. 48, 534-569, 1968)
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[01271 The ability of a candidate NGF antagonist to block or neutralize a
biological activity of NGF can also be assessed by monitoring the ability
of the candidate agent to inhibit NGF mediated survival in the embryonic
rat dorsal root ganglia survival bioassay as described in Hongo et al.,
Hybridoma 19:215-227 (2000). Compositions for use in the methods of the

and pYEIHBAHOL 281 DEROMROSHIeRS SR N (RS MaHQds: Ohthe: Pé/eﬁ%gﬁglien,

. comprise an effective amount of an NGF antagonist (such as anti-N
trigenyinaberhgfion et SHgsThetis SISt ARG e CRBRfReEgson, Dev. Biol
75:7@RAMAcen) Gl ascepapieseXeiRiepl:dn STRTESNINedMes)s e, the assay -
for ir&‘fé}ﬂ%"%}‘ﬁ%ﬁi"[@ HoA Aoty Qr‘it%%ecu Sthods %%r'c?l%‘i‘v?%é é”w%?%@?' Bsan

of'suc composﬂl §Vds'well ashow 10 formulate® are alSo described
analyig, wablsrasaotivhtaacd idd{gheniibodicos misodidata i GRagoppiobitiofter an
appr PP HSRSAL NGERNRYAN L ARA00HhaT ErbodimSAL S EUNPOSINOD: col

.comprises one or more NGF antagonists. In another embodiment, the
Sumlﬁ%?nposition comprises one or more NGF antagonists selected from any
[8127ne or nidkexbiiithe fallandigeanGiniagemst (e bigdkrorantibaty)tbaldikds

. (physically interacts with) NEW; an antagonist.that binds NNGF . ...

st R o B R R g o
NGF ragtlieied fimpedastbmerbrypiscles Cemsinetrcans N eI isebhiessssiy adiergrifred in

Hongtll gihensabpdinentsothe gomposition comprises any NGF antagonist
that is not a TrkA immununoadhesin (i.e., is other than a TrkA

COmHESL%%H?Po?Q?éiﬁ%;l@n%ﬁ?@&%ﬂﬁ?ﬂl%ﬁ@éﬁ’ the composition comprises any

NGF antagonist that is™ other than an anti-NGF antibody. In still other
012 mbodintéptsrtpesiéonipatisntsonspiide st ds INTHEoR fpife efrtagive
amo@ NG Pat HeddiRuaOadhesSNGEN BN thal AnantidNGRianieodyther

In other embodiments, an NGF an_tag?o ist inhibits (reduce
compgﬁﬁﬁ,ég%gn%cr%u&%? acceptabie exc1pien. I} SOIRE H

NGF . . _
AR OIE SEE PR S o & BT BB ATREITL S Rpesosttion is for
use immtpgbHistivihddsNGFBnthdoas Fotsigrificantlyasopssiteastwitlteldied to

formPGN QORISR SN 31N R n AR RPN 58 G ment, the

embodiments, 45 the NGF antagonist is not associated with an adverse
compeRiRTHe FESISEhaEN T SUIRe BiTh St fPhTs thadNrs R dhtLg B tiow araursies
one oir a1vrdNEGFr avtpecansistingsefhancanbdNasht ahtibadyo dticartSamnse one or more

norTRiEeHs dedefin INGE (nelidnaanantsense olces decjed 1o

. an EIC.aCI encodln ) an anti-sense m _Iecu e C recteg'%('i aarﬁ
antibpigrthe daptotplstital bsmterestaao M 75 o apt A eTsikkibiiods tomplend,
recepd? NRE StiUsialana s _dpininant-negaibeiRwativnelaidPées and/or
o rice tor thatﬁ%%gs an NGF, a TrkA ing}iruépgoad esin, an anti-TrkA | |

OkEhABERRTeAR - p AP SR THSEM EndP S KITHEE TRRBREI dfoiRaposition
comyeiveh eojriveiit atheg MG Rlan fagoristisiamantiohlBesin (i.e., is other than a TrkA
immunoadhesin). In other embodiments, the composition comprises any NGF antagonist that is
other than an anti-NGF antibody. In still other embodiments, the composition comprises any
NGF antagonist that is other than a TrkA immunoadhesin and other than an anti-NGF antibody.
In other embodiments, an NGF antagonist inhibits (reduces) NGF synthesis, production or
release. In some embodiments, the NGF antagonist binds NGF and does not significantly cross-

react with related neurotrophins (such as NT3, NT4/5, and/or BDNF). In some embodiments,
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antibody. In other embodiments, the anti-NGF antibody recognizes human
NGF. In some embodiments, the anti-NGF antibody is human. In still
other embodiments, the anti-NGF antibody is humanized (such as
antibody E3 described herein). In still other embodiment, the anti-NGF
antibody comprises a constant region that does not trigger an unwanted or

the NROGRHARIS: I RMAYNS LSRRANEC S HERRS lﬂﬂﬂlqg@aééf&ﬁg@tﬁﬂs%@eﬁ{bodlments

ADCC. In other embodiments, the anti- NGF antibod é\(ycomprlses one or

the NEE AeGSREYS SFISHEH SAPES BX0WR RESHEL MG LS Aoty g fRti-sense
moleadenterrbodimBIts, (Altlak G R fremsE RollLR]ittieandeiniced that the

0 itions ncomplsem re than o F antagonist. e le
encod R e o R0 T R AR e AR ISP s,
an NG@hiabbrizy @gnoantirtuiNebfstnenbmangibo dies tirdtinewoyninstaiferein

TricAGRUORG A NEE massweliesmembrrsintsifferenticlasses NG & anti-p75
antagonists (et‘%@ an anti-NGF antibody and an NGF inhibitory

antibod 4BA A A SIEP ESte AT RoTBeLRs A L st RrrasHA AvgRE-NCT

antibadyti- Nl@ﬂieﬁﬂﬂb@ﬁiﬁﬁﬁh&h&@ﬁ@@ﬂ%ﬂﬂﬁ@@rﬁﬁ:miﬂﬁeﬁﬁhadlﬁ%nIrSﬂﬁﬁéeS

embod] a,@f %ﬂﬂ%%d&%t%bt tb 0d to ‘]Lff%{ﬁ% coilopes:of. @heor%’ﬁ%ﬁ?m
|tory compoun e composmon use resent

antlbﬂdveﬁﬁwﬁa@ammﬁbﬂ%@mb@rbeE%)ﬁ%ﬁqﬁ%éW@mw Hcﬁ@b@éinﬂee@mrénsent the

anti- ﬁ?imﬁ@@y%mmwgﬁgfm&&e?% Ialiee§ﬁmﬁgg\;avi%k B{@éﬁé@@ Hfundesirable
. armac INCO 1 S an IHKINS
g s S S R T s M ST S -

NGF Amdephabimmm exaipietiBR ) tabilizéystdrembntoxie, tovee dipierftagtiive,
or, mtgb%}g%ﬁ%%ﬁﬁnﬁﬂtg %ﬁ@gﬁeﬂﬁg%%%ﬁd and may comprise buffers such as

- phosphate, citrate, and other organic acids; antioxidants including

Glzs’éscorblé‘déiﬁldﬁﬁéoﬁﬁléﬁ%ﬁhwm%%ﬂib@e%ﬁ ggre than one NGF

mtaggﬁﬁdfﬁym@lﬁi%?ﬁkmh uam;ﬁmﬁs.ﬁ@%e ﬂﬁ?ﬁ@ﬁé&ﬁ%ﬁiﬂl ¢ M;Bf@E%Q@ENGF
enzalkonium chloride njum chloride uty] or

A R NGt para%Pens Sl;g%"zl QOA effiy'd r%%‘py?%ggg - é’ioé’tf'ﬁ(‘j’ltnN&F) as

well aeporahas vA6 By ismal] E@% maaggmaﬂébmmesni)l\?lﬁﬁ/amdie@kaxd an

NGF Yﬁﬁign&@%ﬁﬁly&ﬁaﬁtb@%}&E@&&W@A@gw&wm&@ﬁ%@eﬁy%Qeaa&m_mF

-serum albumin, gelatin, or immunoglobulins; hydrophilic %olymers such

antiboglics that TFSABRRO oS SRiiRRs GidETerroh RE Gty o rtigh e ARbodies that bind
to diffesparaginyes ¢NsiEhine; ArgirimeyOF ysibeonooasaaeharides,

013 |sacch%des andtother q h drat smcltudln cose mannose or
O3 o g B e B Al e TRt
pham?ﬁ%mm@ﬂyta@mt@% erRer stimetsfor R iestrréamtnegsu dﬁbfagcmmd

Pr acm@%m@@wgcg(zaompt%siﬂcs@mmh@asﬁ§)aﬁnd(@£zﬁ9m%@ Hoover.), in

surfaﬁ uﬁl as TWEENTM, PLURONICSTM or
the fo yophxlize ormulations or aqueous solutions. Accepiable carriers, excipients, or

stabilizers are nontoxic to recipients at the dosages and concentrations used, and may compnse
~ buffers such as phosphate, citrate, and other organic acids; antioxidants including ascorbic acid
and methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride;
Bexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl or

benzyl alcohol; alkyl parabens such as methy! or propyl paraben; catechol; resorcinol;
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polyethylene glycol (PEG). Pharmaceutically acceptable excipients are
further described herein. [0131] The NGF antagonist and compositions
thereof can also be used in conjunction with other agents that serve to
enhance and/or complement the effectiveness of the agents. In some
embodiments, the other agent is an opioid analgesic. In some

cyaoﬁe%%%ﬂim;&%@-%%*&%&@lsgﬁpw ﬂ(bl’éh%&%‘;%h’%%&@ amoedimanis:dhese

agents are not opioid analgesics. In some embodiments, these agents
polypeipddas PResATD stclss e lrpaiingetiBrraissyRosio Y Ritsbis el in the
polyzﬂ@ﬁstﬁ[&r&%m@%@&@ﬁ&b@;_wﬂmmm@im ggei@é, RO G @inegine, -
... .comprjsing an NGF antagonist.(such as an.antibody.. suc umanized. - .
s R LA REAG, t H CoTRE e BALM RGP AR, g
glucogn mmiﬁeg,i nsﬁuctmscf@taasg égeam@ms&élﬁm_n sgyrofutieanmthods of
mannmfln' {9.3‘{1%%8 gr(!;%%%geﬂlbﬁ{ﬂﬂzé @om@-goﬂmgﬁi Hp%rﬁpﬁé}%@&mp}mfzs {e.g.

antagonist is any NGF antagonist described herein, Inngtlll other .
Zo-prafipsamiiseies)rraiier pniprissuriT s Bush egonisEha FENGR WA or
polyetByepgaeh e ). ephismethRiciaBBe il BuRNARSI: des@iber herein.

mbodi t e kit comprises an NGF antagonist, that is gther than an
OEhmnresL s et R
with athtagomistthbtdsothentinen andkAdmmamiohtisesiraraendtihaacals. In

some %%M%@QW&K&IQ SPRe:LpRed ngﬂmﬂﬁ qu&t)ﬁﬁ%ﬂ@&&éﬂséﬂm}{@?
antibody (such as antﬁ)ody E3 described hereln%. In other embodjments,
agentiis@ SO rigeS A Hh NSRS hBE s BE AR RIhEP SRS B ol CORE
emboafnadaiti) aey-E3 auate ast o\ IfNo, three, four, five, or, in some
embodiments, all six CDRs from E3). In some embodiments, the kit
includes an opioid analgesic. In some embodiments, the kit includes an
Kits NSAID. In some embodiments, the kit does not include an opioid

nalgesjc. In some embodiments, the kit does no incluq}(la an §A‘Il[.) In
{013 711C %Bve&itr;ﬁn a{so avides Kiis for uge 1 jhe instant methods. Kiis tgae
ome 47, (0] ents, the Included Instructions comprise a description of

invensidmimistiation @ithe NGEinartagopisite mddGhmielonind welprevbnt oty
such SARNGELRAIN INGHIEING: CRIGRIR AL A5 ARIBIEEh WL BmBONES, el 3stAsiS omprise

_according to any of the methods described herein. The kit may further .
instrych s fiditss WeSERBTT SELARE AR Y AR i aRienor traktmse - o
someRagediprhidemnincg mhethen thahyibdiVidoaphas Bewatedheesipaln still other

including cancer pai iat ] a is. cthe .
e R R Ao b MBS e o

othengligh pdrie) imsrgseadhssim-stlabsesabrdintefis kiherARHGEABATCF antagonist
that ISHRRNIBES:A deswintignsd BAMRisienng .anNakR)idgenisiieteatny NGF

antag%;?s%%?e}t ?snglt{l%; Tneelli ?{ eir%?r?uenc?a gsenrl gx?'cinomgrl &%g]gaca%gggﬁpaaizr%ibody. In
some embodiment, the kit comprises an anti-NGF antibody (such as antibody E3 described
herein). In other embodiments, the kit comprises an anti-NGF antibody comprising one or more
CDR(s) of antibody E3 (such as one, two, three, four, five, or, in somé embodiments, all six
CDRs from E3). In some embodiments, the kit 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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associated with bone metastasis. In still other embodiments, the
instructions comprise a description of administering an NGF antagonist to
an individual at risk of bone cancer pain including cancer pain associated
with bone metastasis. In some embodiments, the NGF antagonist is
co-administered with an opioid analgesic. In some embodiments, the NGF
ntagonist.is cq-administered with a | Al Imentsnie
embo%&?—jq%ﬁ 5918“?11}13%8%%%@3% %lfnﬁg{léérei(sje\'}v#ﬁ%%%&%%%ana%%}égi{g%{nd an i
antag BIDret, SO b DiPTEFBOTR S ACTPAM A EEAIRE F8Ns6E pain associated with
bone GOrAMIBINISIgradWih- 30 ARlCI ARAlaRSIGHIY $RMR. erIPRRImANSHIBEMEiTise -
antagonist is not co-administered wjth an NSAI%%?lBB%Th%mstrg%%n .
a descriAm g e o AE SRR NE B AR SR KERRRY B P (R B Y AR o
indivitRid 0gaBenRBiRg }m_h&ﬂwangmdzmupainfammmmmemmsmmm
whemtére%a'%?d?%ﬁfiggt@Ea%%%@om%%sré%aia AR5EH b Wk RAEKAYES, (8 with bone
multi-dose packages) or sub- unit doses. Instructions 'supplied in the kits
metastbiheliriBhiber srdegisatly heisHURAFCROPIS T d1aBaivr PYadkugistering
an NOARSRELAErEks B RaRssheekintlugadinhekild Rrt-mastingumadablesr pain
instructions (e.g., instructions carried on. a magnetic or ggtical storage
associgfeq Al RO ELIB SO P4T TR %%B%ef%ﬁ?ﬁ&%%&é} erteficates
descriﬁhﬁ:hthﬁaﬁﬁﬁﬁmmg AN Q&"&d}ﬁgotfsat'iir}’g}, umm ﬁM@hﬂe pnevme
incladif S.GAN SRR AN RO CAIGELARIB A OGAIL NI AORS B RIBRASIS
nstructions may be provided for practlc_lngégny of the methods described
antagpripein cofedmBliFredkitiiom AR AR s ar &N AOSEme ek agRGStitable
antag&ﬁﬁk@gmgdmﬁﬁé@&@& Tmht 8 ];qghﬁmiltﬁﬂsﬂﬂ;e\/@l}%ﬂbﬁtgﬁﬁ,ﬂﬂl kSlGF:‘lxﬂﬂigonist is co-
. packaging (e.g., sealed Mylar or {i s), and.the like. Als
| adm“%tﬁ’i‘"éﬁwgﬁkb‘fg‘t%ﬂgﬁ 1%3@?%‘6%5 graﬁg\éasls%@oi%ﬁ%’a Ton 6’0’.&%‘1‘5 %ﬁ’ecﬁ?gggvice,
- antagsnishisastan-inhalésieraissitadmnisidatiolratvide feng.cmboditmte N gl
amag' .gﬁ'ggoggé/_igg%%ldg@rg@‘gﬁﬂ%@gmg A kit may have a sterile access port

for examgle the container may be an 48 intravenous solution bag or a vial

10133having o' StoppercprerCERERE LY @b herMiC IiBERBHhERHE).) Fiie:c

inforBMBAIREH mugalsmdﬁag@;@wgﬂ@amﬂssmm(ﬁmmmﬁmminer
treatrgnt) he.an et %3%98%%?% 19fa%;zfggwgg?&&ﬁ&%&@g%ggg&%?'&b-

y a hypodermic injection needle). Atleaston Ctive agentinthé =
unit desrapbsiteritssnmiBr aribedoiisf bapediamam el whtitoay i Hions on
a 1abe[@&9%§a&rgmﬁ¥eﬂi{é@§ra%[gép HeRaResRadRRs M ceutisaliactiuaagent.
y

I ] Kits. may optionall : provide additional compone t u%h as g{%fgersble_
rugHeRg SEerp RS HARS FHERB AR R STARATTY S tRERHE %ggrﬁp sgégg ESftaherana
[0134 label OFipdekdge paderéshsan iodiagse atddt: wothpthéiooitamé for treating,
ameliorating and/or preventing bone cancer pain includfng cancer pain associated with bone
metastasis. Instructions may be provided for practicing any of the methods described herein.
[0135] The kits of this invention are in suitable packaging. Suitable packaging includes,
but is not limited to, vials, bottles, jars, flexible packaging (e.g., sealed Mylar or plastic bags),
and .the like. Also contemplated are packages 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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[0137] In some embodiments, the invention provides articles of

manufacture comprising contents of the kits described above. In some

embodiments, the kits comprise an NGF antagonist (such as anti-NGF

antibody) with information indicating use to treat bone cancer pain

including cancer pain associate with bone metastasis. Administration of an
intravbi{GEs a6liaigaist @nd Assessent pidreainenkl0y 38) Fhr NG FanRgoRIS ).
The chtg;be a%lmi Si(;sﬁ%ed t? individual ¥ia %s itt%ble royte. For example,

e NS Parta g G I S LR RISt E VAT, TSRSt SRRy be an
intravenblinglisity, bsgibcutdeldovisly  irtiamrteiialpblntrasynpvikiiyic injection needle). -
At ledPEAYESHICUAR{SLER A5 S: laddeny ag%g&ﬂﬁ%ﬂ@f@éd@ﬁﬁ%‘%@f&ac'y’ *

y, by

,_intrathoracicly, intraperitoneally, intraventricularly, sublingual
antibqdly o ISP SUBBO BB, camiirsiederrdaairrmpespiésal bechtmaisiitered

[0136prally, fatiexampigiodang fois aflablatsotiponass cansuesrelixis:
ension s, lollypops, chewin ‘or the like prepared

. sus syrups, wafer : u

iterp R By eten A el ek B SRR L el

on or gieogiptath atthdesamples described herein are not intended to be limiting

[o137put to be,ilstrativeaiafthe iechnigues ﬁ‘é@i@@@ﬁ@%r&éﬁﬁ%&mglﬁé@ggising
I )

some embodiments, the NGF antagonist, such as an anti-NGF an
contenss QA ridtstea e S RiitidaaP e etk EE N APt AR S Fsuch
antag@ssirnahenaus NGiministagioniieigfsam toh oids ARy CORR4O B NSO pain
mendHELARCHRH ALUBR-PBUATPGURL Intraperitoneal,

intracerebrospinal, subcutaneous, intra-articular, intrasynovial, intrathecal,
Ad .oral, inhalatio topical routes. Commercially available nebulizers for

MIRAYRP R &&ﬁé ARG RSB AIME—bnic nebulizers are
[0138Liseful fahaditifstrgtionst deiguichdfomdationaucadiveiairectynnelivlizedoute.
\alelal huli r.49 reconstitution.

i A SR G T A
subcugieAT SR aR T W clerat oSl I dTaye siarknee hasa iy Sstildderand
intranfinbeidr ROWREar{A34 Ot 0oR b esiaeio AR NG RANAERAISHIS sublingually,
by inrafmini tesrgd é}/llafOSIteahs 1?%];' eglrlaifr téed |OC%| d{iall_ver technlqgfs.

Y amples O Ste Spatitic Or targeted IBeal Bair S RIS i Gaample,
in the Yemooiiahigifantabte. dapulesalirdes whthesNGFantagenistsoiblogabslelherng
gum o HOGIR BrBHCR Bt tusion LA BRIGA B0 Rdwalling caibele Qb%rp@rgb?}'e&lﬁled
i catheter, synthetic grafts, adventitial wraps, shunts and stents or other
i the i Shah B S AE S Ehe e ETe AR avs TG D fiseiioR but ke dtiustrative
of the appplicptioavaBelde.e.q., PCT Publication No. WO 00/53211 and U.S. Patent

[0139f\|0' 5’9%:(;%?&&;;1}’, in some embodiments, the NGF antagonist, such as an anti-NGF

antibody, is administered to a individual in accordance with known methods, such as intravenous

administration, e.g., as a bolus or by continuous infusion over a period of time, by intramuscular,
' intraperitoneal, intracerebrospinal, subcutaneous, intra-articular, intrasynovial, intrathecal, oral,
inhalation or topical routes. Commercially available nebulizers for liquid formulations,
including jet nebulizers and ultrasonic nebulizers are useful for administration, Liguid

formulations can be directly nebulized and lyophilized powder can be nebulized after
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[0141] Various formulations of an NGF antagonist (such as anti-NGF
antibody) may be used for administration. In some embodiments, an NGF
antagonist may be administered neat. In some embodiments, the NGF
antagonist comprises an anti-NGF antibody, and may be in various
formulations, including formulations comprising a pharmaceutically
ceptahle excipient. Rhar icayl I o nown
MACRHUGALY AESEARIG SACIRRLS A K
mc0nslat‘ﬁ%tlﬁenétr%f:f‘z;%lglnolét é\fgei%’eql\;(%%@%e(% substances that faSci%iat_e ad?ni_nistration
formudsitianivr riacoroditeahinbsstvranbalssante by ordHisdanbiailsh R¥dsient
10140520 OIVEfORAMLEAMRIFICACND ACiA51H HBRtiSibitaR GCIPRAE or
mclude& but are not limited to, Ttabl |z|n%%a ts, \t/vettltn an%g?ulsﬁymg
targeteg AL RN S RPARYTg BEHBIETR) BB g SO D R and
technigli3 pendtr afidneihsacebd: fxcipiontssad thell&s fotmgutdtion®fel delivery
arenteral.and nonparenteral g deliveiy are,sehlofb JMBRMIBARDIC grat:
Ca{hﬁ#ﬁ’esgc@%}ce an &A?%ctﬁgé 0 Bha}ml]agcy 20th Ed. Mack Pu_blish?r%% (20_(1)(30%?21 >
adven|@iph 2F4pssemasarbsenin eneshenbael abind sirs Formit FaesH faarmers, direct
injectREMINStatomRYIBIC Gt (8- BCTNHAReHaNSRI W MUBYeTOUGIY.U.S. Patent
| subcutaneously, intramuscularly, etc.). Accordingly, these agents can be
No. 538 ififred with pharmaceutically acceptable vehicles such as saline,
[0141Ringer'sVatiutiGnuiéxivos efsoltidhaemmbiie (ikeh Thanpa¥ididaridsagery be

o YR RSPt e i

In sorpp emsbeRimatih b abifiiatares G smepary st RaB HetRBerdrardimeyky i
varioﬁ@ﬂ%ﬁﬂ@ﬁt(@z-lﬂ- fﬂﬂ&ﬁamgmﬂmﬁwnm@%@%malypmw?awbamgysmmamg
. Intramuscularly, etc.). Anti-NGF. antibodies can.also be administered,via

L R B e e B B T
substantbieidss; hrtinidalichmdidatel d pbagencansieebib el vh gikefamsr e
e e 0 et 3 T s
N R A R R g e e R
-Varyhv@é-)ﬁw@al_ﬁﬁw emg&ema@mgats'tgaﬁnﬁm,mtﬂrs}mvpmémm enﬂgm;gfsr, E_xcipiénts as
well S5RENING on. the, candiionhe ggﬁ&@&?&h‘%&éﬂﬁ% :8% e

suppression of s‘iégpgzﬁms chﬁjﬁ}% alé)%: &Wnt y %%h%g{eunc levels are
The Saighisved {5 reigcs Bamesicp B astasis. An -
[01428XeMPlaty SRS IRAUAHIRER, CRINIISEs adMinisierntfandiitiakenr By injection

about 2 mg/lig,_followed L@/ a weeklg n?aint%nance se Qf a%cug ]gi%/kghese
(&8 SRR IR F RSB o P s By o ARt A s “ose SFAbom 17
agentngieeveryintheitiypeknsawindy, attretbbsegecteyimbas iy, Fangseful,

sohuid§PEAdiNg 38@&9& RatteEN;RL Pharmacalinatic.decaythat the RLacklionshng

wishes to achieve. For example, dosing from onge-four time a week is
repetitiontaritpispsad po demparerrbbitidrne! erskivrf BHGRG R RS G-

[0143] An anti-NGF antibody can be administered using any suitable method, including by

injection (e.g., intraperitoneally, intravenously, subcutaneously, intramuscularly, etc.}. Anti-NGF
antibodies can also be administered via inhalation, as described herein. Generally, for administration
of anti-NGF antibodies, an initial candidate dosage can be about 2 mg/kg. For the purpose of the
present invention, a typical daily dosage might range from about any of 0.1 pg/kg to Jug/keg to 30
ng/kg to 300 pe/ke to 3 mg/kg, to 30 mg/kg to 100 mg/kg or more, depending on the factors
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gg/mg to about 2 mg/kg (such as about 3 Irg/mg, about 10 g/mg, about 30
g/mg, about 100 g/mg, about 300 pg/mg, about 1 mg/kg, and about 2
mg/kg) may be used. In some embodiments, dosing frequency is once
every week, every 2 weeks, every 4 weeks, every 5 weeks, every 6
weeks, every 7 weeks, every 8 weeks, every 9 weeks, or every 10 weeks;
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about 0045l-konthe PHpRsSeRf mt@rﬁzgﬁr%? iueRtioRqthe aRRoRHaIE.EasaRe:]

frequdn Ig%llfc %%ggﬁn' t will e‘FeQd on the NGF anta%onis}tq(g) égﬁ)r

M posfione thereot employed e i aSdEeveriy urise Saircly ety 7
weekspated WettethertHersgenpisvatimihiste drforcp regentivetiore e Papenths, or
every PHRRRES: RIQUIOUSLBRIARY. N8 patiep s chinicahdlistocy Bndiespense to
technithgs%gdegmstga an ﬁggﬂgjgcggtion of.th tte&diﬁ%e%sician.E@{Bically the

diRician Wi adminieter & MHAGBNISE SUcA KE AUt RTEEan vary over

time. gantibody, until a dosage is reached that achieves the desired result.
[0144]0146] Empitical cansiderations.sushyas e palfilie.generally s‘é’él(';:dies

contribute to the determination of the dosq e. Forexamplé, anti _
embodiatrithbe STy ARRE dRtPE R ORiEPEY: iRt eadiashibetictebiof the patient
divided iz edthntidostie S0ty uattarcantincdias crmyahe-tsedteon Malong

. f-life of the.anti nd te prevent jhody. being attacked by the

mee e I AN Wty e diElgen e
particyprawertesineRre i thalesuraensf araicnsitiem vidl gepracly th pandtular
indivi&i%/@ﬁ@ﬁfﬁbﬁn@ﬂ;ﬁﬁﬁi%ﬁrﬁé@ﬁﬂﬂﬁﬂ%@ﬂﬂ%&ﬁ%@?@§§$9@r§é§cgpflhé Wl@fﬁtﬁé@nm

and/qr ain. Alterpatively, sustained cgntinuous release
<S“‘°h?8rrﬁc&]%%%?%03#%ﬁ%‘?ﬁf@ﬁ%ﬁﬂ%ﬁ{&g@?ﬁwﬁe‘”g R R Aus
[9145formulaliortseandpd svidels: o seohigvingosugtaippchrelgadesage koW GR the
antag&?ﬁgt will depend on the NGF antagonist(s) (or compositions thereof) employed, the type

and severity of the pain to be treated, whether the agent is administered for preventive or
therapeutic purposes, previous therapy, the patient’s clinical history and response to the agent,
and the discretion of the aftending physician. Typically the clinician will administer an NGF
antagonist, such as an anti-NGF antibody, until a dosage is reached that achieves the desired
result,

[0146] Empirical considerations, such as thé half-life, generally will contribute to the

determination of the dosage. For example, antibodies that are compatible with the human

51



[0147] In one embodiment, dosages for an NGF antagonist may be
determined empirically in individuals who have been given one or more
administration(s) of NGF antagonist (such as an antibouy). Individuals are
given incremental dosages of an NGF antagonist, e.g., anti-NGF
antibody. To assess efficacy of an NGF antagonist, an indicator of pain

immusesy 8n e dRidRlAdministatianoham MGhHis A ORIST #R used to

accordance with the method in the present invention can be continuous
prolong hlfelHe, bt ABRPRAHARG FEFRRBINATRRSH i Ftiprsrit &Y phi/tsicuical
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during, or after developing pain; before; during; before and after; during

sustaingdaelates 2iBreaMifAthg: or before, during, and after developing pain.
[0147Administratioendaidibe hafores «d doing Attt axaigenitangdrchizgermined

. .metastasized to bon ny.other ' to.qive ri er .
e A YR TR ARG 2 SR Bhagonis
{such ppspetibervhdNTHW R aGHISE Bramastdiasgsdel iyl patsedsne ..
anti-NGPe.RYag0NTstearderihe same QuHilierephfom eashethanpAt laaskone,
ol aaleast two, at least three, at least four, at least five different NGF
OOV ERtagonists can be present. Generally, those NGF antagonists have
[0148compledmibaryactivities tH3E dumotativerselydattectibahrottiod INGE
preses®HAGOBISLICANAIRADR Usiat iR GRBINRI ORI QIheL AIENS A0 AL SEN Rent's

_to enhance and/or complement the effectiveness of the’agents. In some
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and otBATFGesICL oM eambedinests: NEn ML hi astagenistds NOF antagonist (for

. 0: inistered with an NS/ 2 [01501 Therapeutic formulations of
e, R o S S ANy T e R =
preselgnied patiodvé tiionoa reap lepareskfios sforagal Idpsnisingeitheahtibvod yirandngr
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carriers, excipients or stabilizers (Remington, The Science and Practice
before&lﬁ%ﬁ%ﬁﬁ%o?ﬁ@ﬂ@%&%uﬁf@mﬁaa‘eﬁﬁﬁé?)?w?ﬁgwem WooRAZed
cancefimnitationizar agoeausdsalytohs. cAanditdple garidss toexaipiqnis, asociated
with b%%%%@%%%s%fe nontoxic to recipients at the dosages and concentrations

em

il
ployed, and may comprise buffers such as phosphate, citrate, and

[6149ther oﬂgéﬂq@eggp@gfigm{gssg@ﬁeégan one NGF antagonist, such as an antibody, may
be present. The antagonist can be the same or different from each other. At least one, at least

iwo, at least threé, at least four, at least five different NGF antagonists can be present.
Generally, those NGF antagonists have complementary activities that do not adversely affect
cach other. NGF antagonists can also be used in conjuncﬁpn with other agents that serve to
enhance and/or complement the effectiveness of the agents. 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.



sodium chloride; antioxidants including ascorbic acid and methionine;
preservatives (such as octadecyldimethylbenzyl ammonium chloride;
hexamethonium chloride; benzalkonium chloride, benzethonimn chloride;
phenol, butyl or benzyi alcohol; alkyl parabens, such as methyl or propyl
paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol);

{015 W mo'%lér e\\ﬁ’%l%r}n(!ﬁ%%ﬁp g‘f‘tﬁ@@k‘i&%@x@%ﬁlﬁ&?ﬁ)&%@ﬁ?gﬂ%ﬁ used in

roteins, such as serum albumin, gelatin, or immunoglobulins; hydrophlllc
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enerated by the reverse phase evaporation method with a lipid
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JMIHJE@;&HYMWMWdWQMaMWIﬁEGMé tifiosahs@ieas
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o152 nocapsyles) ol I MathasmYRIAS(BHE t@&mgg@m&d%%@@@@pa@d by

emington, The Science and Practice of Pharmacy 20th Ed

methpdsdipspad (000 such 63 Sar s featsibies e ﬁréﬁa’?&f ofi&hag iS4
82:3 VBB, FBviktab e ﬂxmwla&zﬁfmwed&nemaseom@ﬂaymm fnekeler Nos.

sasSRBSITERPle aticen.al Sellionhabis.abeers caialng, e,
ich ma ces are 1§ t orm of shape aI’tIC es, e.g. ms, or
Patenhi%;ro‘&ab%@fﬁés PaEfienpheysofid i;mmwv@pémm@iﬁéés fhrfarRsse phase

evapPOIYESIRIS. MYFHPY Bl d IRk ar el oPRNERE phosphatidylcholine, cholesterol and
PEG-derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through filters
of defined p;are size to yield liposomes with the desired diameter.

[0152] The active ingredients may also be entfappgd in microcapsules prepared, for
example, by coacervation techniques or by interfacial polymerization, for example,
hydroxymethyleellulose or gelatin-microcapsules and poly-{methylmethacylate) microcapsules,

respectively, in colloidal drug delivery systems (for example, liposomes, albumin hlicrospheres,
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hydroxyethyl-methacrylate), or'poly(v nylalcoliol)), polylactides (U.S. Pat.
No. 3,773,919), copolymers of L-glutamic acid and 7 ethyl-L-glutamate,
non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic
acid copolymers such as the LUPRON DEPOT TM (injectable
microspheres composed of lactic acid-glycolic acid copolymer and

I’nicro@%ﬂEg}g%ﬁﬁﬁﬁﬁHeﬁ%@ﬁﬁlﬁﬁtﬁ)ﬁpMyz[%rﬂﬂgons. SuBh technigues .are
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dosa?e forms such as tablets, pills, capsules, powders, granucies,
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microSPRAECBRIF BANLYIY RSB RIS ALAlGHITRRosRNAT _rgﬁ(ﬁ%te?,n 4 crose
. tot?ﬁ; harma eut|0ﬁl diluents, e.%. water, to form a solid preformulation
acctaes ﬁggfﬂ&ﬁm SRRt A hERoFEHEEE G ixture of a compound of the
[0154jpresentihyémtiohtionanbauexitorpharadelitizatlyaceeptable-salt thereof.
dil n, [ rmulation ¢ itlons. as homogeneous, it
T e g S e e
Therapeyfifsditdrfsetivatrereppritosrion sryas niudilyrsubdividedihtoing a
. sterile @epsallysifestianinl, dosagefoms sy %@%Pl@&ﬁhﬂﬂ% angLEARSHIESabie
b ahT%'c?eﬁ%l'd' getfiglrlmluel tion composition is then subdivided into unit dosage
) Y ¥8r_ms of;t“ b‘iype e Eribed above containing from 0.1 to about 500 54 mg
{0155]of the aEbW@Wgréﬂ@mBaf&id@gmsmpﬁmﬁhﬁﬁmﬂ'dmﬁabiétﬁaQﬁﬁiﬂ@sﬁgéh&m
such a8 RYELCOMBQSIION. CARAGLAGHA ANARNISG compounded to proyide a -
dosage form affording the advantage of prolonged actior. = xamﬁ’le,’
oral, PRFEEIRhAE B BHrLREBANSRse afrmmeT s Ryttt curiotone
[0156]compomenriheitatielibesngpiiitimdenon af anieRVRIOReOWer 408 LN ient is
: ] components can be separate n enteric Jayer that serves to
mined e e e 4SSNl ABE W eus ctrhgo e g
lactosep suaraparortiied. this disadie atifh wegockiard slegrett idicrlsasphdphatiaty @fims,

and otitBRiRkiAlacARReMRRL foLSHERCRISHC eI QreqatingRSHshmalsals

containing a homogeneous mixture of a compound of the present invention, or a non-toxic

pharmacentically acceptable salt thereof. When referring to these preformulation compositions
as homogeneous, it is meant that the active ingredient is dispersed evenly throughout the
composition so that the composition may be readily subdivided into equally effective unit

- dosage forms such as tablets, pills and capsules. This solid preformulation composition is then

subdivided into unit dosage forms of the type described above containing from 0.1 to about 300
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including a number of polymeric acids and mixtures of polymeric acids
with such materials as shellac, cetyl alcohol and cellulose acetate. [0157]
Suitable surface-active agents include, in particular, non-ionic agents,
such as polyoxyethylenesorbitans (e.g. TweenTM 20, 40, 60, 80 or 85)
and other sorbitans (e.g. Span TM 20, 40, 60, 80 or 85). Compositions
ith a.surfaceractive ,agent will convenigntl r d.
me o O e S P hion

can bexgypskediatediandscothapingediie ns visky: Besagrisanieiestan fie adanties| dr

prolofiEs B MAcsHcAlmacseRRNE ehidesdinecrasary JQ1a8] Suitable
emulsions may be prepared using commercially avalla%e fat emulsions,
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includ@GgRRRSRPolipiten SR MerBAHRNASRRCH RIS Bh e eR8 Vaaithim) ABrials as

water 1Iiiwill be§r§)[ilr ciated that other ingredients may be added, for
She_lla%)fe?ﬁ’f}) cRoLEarY "3‘1’6%8%%?% adjust the tonicity of the emulsion.
{9157Buitable%imhlsknnn&widﬂctmegd:h}tmnl_ain, uf;pnmmgdrfoib,nf@n@(mpim such as \
polyog%wéﬁgﬂi%ﬁﬁgn%%@i ThE, fRLaMdISersean eomprisadaldipnlets batpgen

i .0 .pm, particularly 0.1 and 0.5 .m, and have a pH in the range
20, 448, 8467530: [GrmopstiRReHtisisv stmsdriveeicEl prMRBEareTarEsy
betweBXING N6ty eugkRwiitfacionaatdganist watkdatmalipidiiMer theill be
compaonents thereof (soybean ail, phospholipid lycerol and water).
D MR OSH e T TR o TR HRCA SSF ey
accepbsperisitnsiineptisemaceutically acceptable, agueous or organic

[e158p0Iventss LIS Hrerh AR RRWHSHS: coRn B difuidanselit emulsions,
compositions may coptain suitabje pharmacgutically acceptaple excipients

such i3 dniSakBii ath vy Th OB bod MRS e CBIMPBRGHE are e ectve
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s I SO ol ool sl
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Suitable emulsions will typically contain up to 20% oil, for example, between 5 and 20%. The.
fat ernulsion can comprise fat droplets between 0.1 and 1.0 pum, particularly 0.1 and 0.5 .pm,
and have a pH in the range of 5.5 to 8.0 '

[0159] The emulsion compositions can be those prepared by mixing a nerve growth
factor antagonist with Intralipidm‘ or the components thereof (soybean oil, egg phospholipids,
glycerol and water).

[0160] Composttions for inhalation .or insufflation include solutions and suspensions in

pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and powders.
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formulation in an appropriate manner. [01611 Treatment efficacy can be
assessed by methods well-known in the art. EXAMPLES 10162] The
following Examples are provided to illustrate but not limit the invention.
Example 1 Anti-NGF monoclonal antibody is effective in treating cancer
pain associated with bone metastasis [01631 We used a murine bone

“The Ift %”Lg&gp%ﬁcf'cﬁ}ggo% tggngmﬂ%nesﬁ G5 1:@1%96&1@ EEIW'&'EC&%M g’{'élplents as
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formi@iiin m{r@@gﬁ@ﬂegﬁaﬁ;ﬁﬂ) A needle was inserted into the medullary

anal to create a hwa rthe sarcoma cells. A re55|o then
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naive animals (n = 5), sham animals (n = 5) were generated with an

injection of a- minimum essent i%E@ZO gl, Sigma, St. Louis, MO) into
[0161De intramedullathspReemplihes: [@ovidelosignatad shamliwheleasention.

sarcoma animals (n = 5 for each condition tested) were injected with

media containing 105 2472 osteplylig,garcoma cells (designated sarcoma
or sarc) (201, ATCC, Rockuville, MD; For all animals, the injection site
was seAREE E‘ﬂé’ﬁ%&’i‘ﬁé‘%ﬁ&@’aﬁegﬁf&% RO TRARHEABETRS N jected
media within the intrameghisiieaed @ﬁﬂabancknfalzl@wad by |rr|gat|on with

erile W hypotonic qutlon n r
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ith Woung IpsS. were remove SO as not to

anu-N@ﬁawdr@@yt%éh(ﬁgﬂ@p%@@w@r@b%b%@fwmﬁqﬁﬁ@eféafaﬁirﬁ&%ﬂ%é9 215~
227 g@@ﬁﬁd Yt AN madkanbl- ﬁa@ﬁﬁ%@l@;@ﬂ@ﬂﬁt@ﬂ&lﬂhm inj ection of

ehavioral analysis. Animals were tested for pain-related
 osteqligle HFCURE Ay TH &?ﬁ?ﬁﬁﬂ?fpﬂ%ﬁ%lgeeﬁn%na slsvéléa%lepﬁeﬂaawora

amal@;steqi asiing: the ioiimthg)mes&e Grbemgtphin (éb@mmmaé%mﬁ@%
(1 99%9&@ %%e?@? QHJ %&W?Q@:%Q‘é@Q%@Q)?‘@Qﬂéﬁﬁf«gﬁgw@e@gpﬁrfmmed on adult male
C3H/Hel mice (Jackson Laboratories, Bar Harbor, ME). On day 0, an arthrotomy was

'performed following induction of general anesthesia with sodium pentobarbital (50 mg/kg,

intraperitoneal (i.p.)). A needle was inserted into the medullary canai to create a pathway for the
sarcoma cells. A depression was then made using a pnewmatic dental high speed handpiece. In
addition to naive animals (n = 5), sham animals (n = 5) were generated with an injection of -
minimum essential media (20 pl, Sigma, St. Louis, MO) into the mtramedullary space of the
femur (designated sham) whereas sarcoma animals (n = 5 for each condition tested) were
injected with media containing 10° 2472 osteolytic sarcoma cells (designated sarcoma Or sarc)

(20 ul, ATCC, Rockville, MD). For all animals, the injection site was sealed with a dental

56



movement-evoked pain (palpation-evoked guarding and palpation-evoked
flinching). Animals were placed in a clear plastic observation box with a
wire mesh floor and allowed to habituate for a period of 30 min. After
acclimation, spontaneous guarding, spontaneous flinching, limb use
during normal ambulation in an open field, and guarding during forced

amal ARRHEHONWEIE: 23585 SE G Lalpaiian-ndussd. gharding and JL%‘%'%H}B

were measured after the 2 min period of normally non-noxious palpation
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ongoifigaliigediusing auatag dnCThimbEs ahsiTEe pisn CRINHRUSIHEoRend

rotarod machine has a revolving rod and is eguipped with .speed )
o L AL AT e B o v
were plagedds splearhiagto alssateriatidnx and 2 BisensiivityorRodcaidwied bo kelotyate

for a ;&Qﬁ%@@d’i&%ﬁ. ratgd QR EhesRle Qoﬁfgie&g’g M@,ﬁ%n@ﬂ%&ghmg%glﬁnb

lack of use. [0168] After a normally ngn-noxious palpation of the dis
use QYRR PRI LRI “R 8RBt o B b thReSMHRG L Rt phateig e
assesbsEayation- ndxcad ghthding alddlisthindwesdngaardindiante 2 min period of
ion-i Inching vy sured for a itional 2 min..[0169]
SRR PO Vit g a0

[01655arcomdhimfeeeser efripraisamsrdlingiup erditealy peptariataad mirentative of
nocicétfiitid Wettaaantine sy &bidal JithiNarkeulSalerh O Bt NG b RiorPe:Rld.

arcoma-.and sham:injected animals were jnjected (i.p.) with saline (sham
R B e e R S B R s
were the hawioradliaaleedion] deidildimhdied. [0170] _EvaluatiOp of ongoing
[0166?6““ beRayiISIHS &%ﬁhg]sﬁ&%&s%ﬁ{ﬁﬁmﬂaﬂ%%%eiﬁ%m&aie of 5 to 0:

administered with saline) developed ongoing pain behaviors as assessed

() nojpalissriah €8 as aRistufd ahtrapBittaneous flinching (both p < 0.05,
[016TANOVA) as=d amipasedtguhdng-ajeiiethamnimalih fadminstere Rt
Ins %%E‘s‘?_bo'?#&%ﬁ% jo%ffoﬁl'%gr‘é‘ééré'a%ﬁée%m%%@9'?‘%%5%%? o Qﬁ'&t NeLanpody

11 Significantly reduced spontaneous guarding arnd Spontaneous.
_ speedfmq@ﬁgqgiﬂ@, and sensitivity controls. The animals were placed on the rod with X4 speed,
8.0 acceleration, and 2.5 sensttivity. Forced ambulatory guarding was rated on a scale of 5-0:
(5) normal use, and (0) complete lack of use.
[6168] After a normally non-noxious palpation of the distal femur in animals every
second for 2 min, the anirnals were placed in the observation box and their palpation-induced
. guarding and palpation-induced flinching were measured for an additional 2 min.

[6169] Treatment with anti-NGF antibody. On day 6 and day 13, sarcoma-injected
animals were intraperitoneally (1.p.) injected with anti-NGF antibody 911 at 10 mg/kg (sarc + -
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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 spontaneous guarding and spontaneous flinching).
These results indicate anti-NGF antibody 911 reduces ongoing pain in
sarcoma-injected mice. [0171] Evaluation of ambulatory pain behaviors.

anti-}GISRY), I BIER.2 . SALGOM AT IRIRCARELARITAALSi AR %ra@hwhthne (sham +

saline developed ambulatory pain behaviors as assesse by limb
veh 08 5 reel AmbiafeT GORHENY: (fotauEy bt Lo s Jmeswda@l ‘Gays 10

and l@ompared to sham-injected animals (administered with sallne) Figure 2~

(0174}/SC Shows that L, o%('jgr”B'z%Stﬁz%'% 0, Q5 antNGE antiba cxigYu ]1é picanty. .4
creased closer I use score and orce am ato
amm@a éadtinigi Sewrbviiisealberndevalerté angite owdb@apcaﬁ@ﬁ@asﬁ@qd by

sponBRIS YEANG dﬂ&@ﬁdﬁﬁﬂ%@ﬁﬁ@iﬂﬁ%ﬁ%@l S?‘ﬁgim?nm etion) f sIPRd@ 1o sham-

sarcoma-injected mice (p < 0.05, ANOVA, for both I|mb use and force

injected Arimals P YuaRimgy ¢ suftermilcalie s Brifygtipn of anti-

NGFraeﬁu;;oeﬁ%mbgmmmwpmmemmmq%m&uamm@m

sarootr%alf»cl:rlil g%f/z?kefcj: c%lt% 8r§a Aﬁ% dé? %%?a.ﬁt’aﬁgn%% é@}g&{gd
Animals (administeréd with saline) dev oped to evoke ain

admipistgigee aelaegeaeéanwp&rpaﬁwm@%@é dudrthing fahaoth spontaneous
gum&ﬁé%ﬂ@ﬂoﬁl%@ flinahing (bRIf Rosults 1 ANQYANES £aBHIRred educes

sham-in ected anjmalséadmlnlstered with saline). Figure 3 also shows
ORECHRRPTP. a?ﬁ?ﬁ?mgt}@ﬁ‘o ol'&fiti-NGF antibody 911 significantly reduced
[017 Halpatiodinbated gfuarbiiigeanctip aijationsindsisedviinchiggdd, sarcoma-

inj ecé@raﬁﬁﬂas'ty&gﬁﬁ&aéﬁ%ﬂ ¥ A00 dav L RSk SR ANA. IPPIRRRIAR by

as compared to administration of saline to sarcoma-injected mice (p <

limb gspgnd ANesy Anboiabomapaiae sitmericheynarbifty ARG Yarpaticmiet &
shmmm@w@nxm%@daauﬁmmmawamt N@&ammﬂbh&islmadqﬁaammsmnon

of ant ﬁ% evgbe(fj ?%nsm > mcr gs(%tc?g g%'e,% o%gnl%)é rﬂ% euzseAchtn and, forced
I%IO nt d% IS e ective In'tre |ng bone ca cer paln ana reauces
ambtéeveraumém@mmma#rebmgesca%ﬁswatedimtwpeﬁph*eiélmdse@nmal

mp}aﬁﬁa?csﬂza@f&ga;a@:&'a% dersalseetaapelion andspinal.rardMathegs d@573]

mals.. Experiments were performed on a total of 158 adult male

AN Oé’éHiP{&f%p@ 55 AREGA MR RO PR LB R Ar DBFS MBS angisiy 35 -D5E
- antibddieonlicedwerarnbuedsipaadecranceinythcthaitational Institutes of

[(}17i_]| ealth gglvgz zl'a N, 'djnz% A Q\%%cgp%'p?ag ,?O,f eeAg%Eo:\)m in Figure 3, sarcoma-
injected animals (administered with saline) developed touch-evoked pam behaviors as assessed
by palpation-induced guarding and palpation-induced flinching (both p <0.05, ANOVA) as
compared to sham-injected animals (adminis’sered with saline). Figure 3 also shows that i.p.
administration of anti-NGF antibody 911 significantly reduced palpation-induced guarding and
palpation-induced 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 < 0.03,
ANOVA, for both palpation-induced guarding and palpation-induced flinching). These resulte

indicate anti-NGF antibody 911 reduces touch-evoked pain in sarcoma-injected mice.
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conditions in autoclaved cages maintained at 22C with a 12-hour
alternating light and dark cycle and were given autoclaved food and water
ad libitum. [0174] Culture and injection of tumor cells. Osteolytic murine
sarcoma cells were obtained (NCTC 2472, ATCC, Rockville, MD), stably
transfected with green fluorescent protein (GFP) and maintained as
previously described by Sabino et al., Cancer Res. 62: 7343-9 (2002).
[0175] Injection of tumor cells were performed as previously described.
Honore et al., Nat. Med. 6: 521E8 2201% ; Honore et al., Neuroscience
98:585-598 (2000); Luger et al.; Research 61: 4038-4047 (2001).
In brief, following induction of general anesthesia with sodium
ApEriVeHamclowr higtidp d3pis eHecHMA PO AT e R HobPEX pBE RS es
sevebNEBscRidhadisialedemuciktanlasb piapedstenle aling (HESEhigmane
Chemical Co., St. L u’i(_;,#\/lo; 201; sham, n:,4(l)7§r edia containing 105
osteolytic marine sa%E AT 2 T o Ko F {TCC, Rockville, MD;

Methsdgrcoma, n=90) was injected into the intramedullary space of the mouse

[0173"'5?”” and the, injection site sealediwith dsniabamalgamARentsPlys /e
ilford, DE), followed bﬁﬁégrlgatlon with sterile filtered water. A day 14

mice gaelomt-abazioset Bes Bades MEWHE HEANTeR tHE flffopTeedpsed in

accorgonfineshtodhehonE antitese ik MmRximalipte sediatieni it pathoptar&lat€PT)
ain .behaviors,and maximal N £XAressi ) ical

cond S S Ll cen A LM

cyclefordcoey gl emalisBaothiwbanbmcaréidfiges and bone histology, as

{017 jjaive an@ﬁt'z?e‘ﬂﬁﬁ%ﬁ@ﬁ%ﬁ%ﬁ%%}t%ﬂ}ffﬂﬁéﬁlpﬁbﬁﬂ%@ﬁb@mma cells were
neurochemically or

) I istologicall .},éSf %76 Tr?at ent with anti-NGF .
obtBERBIYL P dsad S RO EHTaL: O tNe M e S bOT At M e Pt
(GFHy aﬁ&nﬁmﬁ@e{a@w@mmaemmmmm@% tllrmm @@mﬁh AMEB BORE02).
[onﬂfstf“d ngei%g?gk}%gé}% Q¥ ANARAL L dgscubad inidenas Gkal ul,

ybridom was administered (10 mg/kg/every 5
Nat g1 BEUReBas S hoSEIrpseat hri SIS EUAbI B! o Cameer
Reseg%ﬁﬁwpﬂmbhﬁgﬁgzm’lq W@Sﬁ@ﬁgﬂﬂ&%ﬁ%@h&fbﬁ&yﬁ @@ﬁérﬂﬂjﬁﬁﬁmﬁsiﬂ;l]{ﬂ'ﬁﬁ sodium
ignifi one destruction and pain behaviots were observed, T 0
pen AR e A o) BAAE A BN oAt of 12
fernuhy Hoakgrelidieindrtinis mite: (FB Ao Sitontiiageitel &b hitalthvis MO afye; sham,
n=40\[‘>\c/)<%j %&M\e%@aﬁﬁﬁg dedaliheesinringsnd end ebthewxperimentsrcc,

)177] Mice were randomly placed intg treatment groups rec%{%/ing either
Roclsyly &R meoham P VeRiiie-iid 280 S S YoR R 58! .
and thedHpterari® dalys wit HantsinantidRBeantis ol {sHanEy; altsNGEy n=4;
iﬁigaﬁ%%c%%as?er?lgtﬁ-l%%g WQE%BA%B)U}Q,/&%&&%{ ¥v§sq§¥<§’als ths is the time point when

the tumor is still confined to the bone and there is maximal presentation of cancer-related pain

€ mMOuse emur

behaviors and maximal changes in expression of neurochemical markers of peripheral and
central sensitization. Sham animals were used for control analysis of neurochemical changes
and bone histology, as naive apimals were not significantly different behaviorally,

neurochemically or histologically.
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weekly. For behavioral comparison of anti-NGF antibody to morphine
sulfate, mice were given a dose of morphine 15 minutes prior to
behavioral testing (naive: n=6; sham + vehicle: n=8; sarcoma + vehicle:
n=8; sarcoma+anti-NGF: n=8; sarcoma + morphine 10 mg/kg, i.p.: n=8;
sarcoma + morphine 30 mg/kg, i.p.: n=8). For thermal and mechanical

.ml76316”SitiVi%t&ﬂéﬂgwﬁnidaﬁﬁ@wé%%ﬁmsw hindpaw skiipnarvatogemice

ere divided into two treatment groups receiving either sterile saline
 antibgnive o GEHR R e 2y bb A iHE- RRSTO AR RAGS ParfieNEb.ARd bpne
desuée?iér?%@&w&ﬁaﬂa}s@d)i-QrDAW%Kbﬁ&@t&%e&ﬁeﬁK&d@f},%ﬁh@ﬂ@fﬁeﬂza@m&
of the anti-NGF anti . The, NGF antagonist antibody. (mAb 911) is.
227 T BB 0 BB SPNCE TPl TAA B 3 RIGecon
whenreleeptasks ang: datiibiting Fade\sadtophiospherydatidr dng blsekifvgton, when

| signiﬁé%,]'%b%%%&%%@&&%x&/ 2 RISRIARL GRRGNRR SENSAIORUORSHEIORAR:
et al., Hybridoma 19:215-227 (2000). [0179] Euthanasia and _processing of

studytpgaerst iy wrsr e BaermB P SRR E81H 08 BT FOP e CHSPPARES theardstrs
healt\EradPRaceseachionituahisiochersicaliapabsdobspinatgeisiestorsal
root gangjia (DRG evjously descrjbed and hindpaw skin. Honore e
07 Nt HCB 8 5B SO LA b CAREol HE e QR g e e
(shand 03804 220 0CHc Briefly¢intce retEivddigromyd faysonpioxiousnti-NGF

wﬁb?oﬁaagﬂi%ﬁ&mékam;%}@&Agisgﬁ%d;\l@@%;z%,h@%@gge%%Lam?eg.?

nduction of c-Fos éxpression. Honore et al., Neuroscience _
weekdig: 5gsbslgaicrgcommtpetiant-Nat s tdrdy 43 1eBhits SR CFosiRE 8iven
a dosti$ AR AT aNnaic erivere RUhaniz eehiMi 08 and 8Qperfusate: n=3; |
intracardially with 12 ml+0.%._¥é)‘p‘os:_%hg§% (pnt{gfgred S hn%l §PB followed
Sarco? 3o/HhI A)n\%rﬁ%raclod%ya&el! 5% pichic acid sofution (01807 Spirl Cord
sarcogegentsiie23 ) 4)g/BR G (Lr=185) Bodistantcanskireohanicrbsnmied!y otingxed the
~RSS€SH?D%? M%Ms%%@r@ﬁ%& YRR QIEEIEd: L SO BHETRIe AN %floﬁl%tf@eiving

Serial frozen spinal cord and skin sections, 60 m thick, were cut on a

cithes arilg THiBFGRIE CdtlTTh PEED AN f5ib ABLLaes 48 awe RRAGE : =1L

10 meegliorsy Seiial DR Garbliong, ¢&msthick, were cut on a cryostat and

O i R S et S Sl AL dosait AR CINRY g
911) il EFRSinnt thetkingtisdiading pISXRINt st Tk @ MSMHAT densrisys setim
z@&%&lﬁ%%&%&@%@}&?ﬁ@é@?ﬁf N@Mﬁ%@%{%ﬁﬁa&i% dorsal root
gwg%ﬁ%ﬁ%ﬁéﬁé@ﬁ% H?—’l’f%seb f’gte‘% t(’i‘%@ﬁ’ol %ri%i?gg 2 rigggoe)'search , San
[0178iego, GAy.andidymdiphirsgratyglonakgdieasig saotifthrdetplain] 4p0s000nor
injechlc?nu{lgé%%stisw&%égBH?C@SS@d for immunohistochemical analysis of spinal cord, dorsal
root ganglia (DRG) as previously described and hindpaw skin. Honore et al., Nat. Med. 6:521-8
(2000); Luger et al., Cancer Research 61: 4038-4047 (2001). Briefly, mice received a normally
non-noxious mechanical stimulation of the injected knee 1.5 hours prior to euthanasia for

induction of c-Fos expression. 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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MN). DRG sections were immunostained for activating transcription factor
3 (ATF-3) (polyclonal rabbit anti-ATF-3, 1:500, Santa Cruz
Biotechnologies, Santa Cruz, CA) and CD68 (ED-i; polyclonal rat
anti-CD68, 1:5,000, Serotec, Raleigh, NC). Skin sections were
immunostained for calcitonin gene related peptide (CGRP) (1:15,000;

perﬁxé%c%i&l%ﬁ“@)ﬂ Wf%@ﬁo%@%ﬁt?é@&lﬁh@ (@E@Eky W@Jemﬁi ml 4%

anti-TOIL 1(;2,000, Chemicon, Temecula, CA) and neurofilament H (Clone
formaigiplayde( hoRjeIBRar AlfoREHRR T-97, 1:2,500, Chemicon, Temecula, CA).
[01800182] Aftesanaubadionios pLivaty BRIbAdy] Spetiophiversfinsead jenfB&], :
post- ne% Jx[rrll e Igr%gl?ag?d z!‘[i]vtaha%g &s Qt)n%)é t§€{1 gl%){w g’l?f;ll%t I\%j‘)?oiojéighgtgfs. Serial frozen
econdary antibodies, conjuggg to Cy3 or biotin f ackson

spinal nmdmél@és@msw&smhm wpm@_@ﬂé@a%@iqmr@r qq_ggmed in PBS,.
and p}{&seg?e%'é’sef%e JAiechSacosdaRRTRAESCoRoaed We@%ﬂgén a cryostat

ollowing secondary incubation, sections were rinsed in PBS an

- and thawgpaied oy ERspFGAEit SR FvERITE: 4000; Jackson
[0181iMMunoR@seaeRddamal, mkciesinknceanftidpapeaitritsefihe peraarey
. tinodies, controls inclu omission of.the primary gntibod o
e B AT Eh LSRRI Sy ihA T B L BRRPS) 03%
Tritow¥m 0f ostfifor friocelored, bspirvabeord osriahighintdhs kimser doyodserépinal

cord SDRMRIRNIRCEINscoRied Blides oy nieshsestions ok ek sPinaeREd,
and DRG were then dehydrated in alcohol gradlentslgo, 90, 100%),

CA) d dragrihiyRabeond egieripeeheamdintd d - Wi SBRIpERREDneapolis,
MN). Shitizedand}. &t Gi83] dsaliouifig sadielegicaheximingtions A{A85-14, right

internal.contro eft (tumor-hear) r re fi inpicric.ach

ool B R B K e
(ED- S pdiytipsaMo yFerie nbiefifat daidalisicntn - Werkites i admbeigded in
immxﬂt%_?aﬁigd Fﬁ @&{&r@éﬁtﬁgﬂﬁmﬁ? ﬁeigi@eﬁ\l(er@mtdn tbgda,tgﬁghﬁé Qﬁ\@aﬂf, MO), -

stained with tartrate-resista id pho . and hematoxylin
oS AN AL B GRTATIE I oneni oot I RSP P e. LA
and navarfidanautidl] ost@dédsisbutb mbchaphages T, VidiélizEsarcoma cells
Temeldﬁglgt%prescence microscopy, femoral sections 5um thick were stained

with an antibody raised against green fluorescent protein (GFP) (rabbit

(0182 nti- G F A FETE S DR i M SIS ERAFT P EROEY ESGRHATES USRS EP S BRIy e
incubprdemedeusiag T SALRIvsdGyaning ShSystemndire datioiies] dafgugated to Cy3

o SR T R SR A o
To destransandecasrodsiies foniesaion i Petifofpllegving secondary incubation, sections
were rinsed in PBS and incubated in Cy3 conjugated streptavidin (1:4000; Jackson
ImmunoResearch) for 45 minutes. To confirm specificity of the primary antibodies, controls

- included omission of the primary antibody or preabsorption with the corresponding synthetic
peptide. Following immunostaining procedures, spinal cord, 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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on decalcified, paraffin embedded 14 m serial sections. The Tyramine
Signal Amplification (TSA) System (Perkin Elmer life Sciences, Boston,
MA) was used to amplify Cy3 labeled antibodies. Endogenous
peroxidases were quenched by incubating the sections in 2% hydrogen
peroxide for 1 hour. Sections were then rinsed three times with PBS for 10

[e1sgpinutes apehinckes in LA RInaling.buftay for 100 . Erm %‘5&%’?&%35‘15%

was added upon removal of the blocking buffer and allowed to inctbate a
(umpEBRATaR Sarate BB BHRIGRP Bfms s drédeuratiy efif deetreamghitimdy
decalnifleli natedsamsansnewedibessivveiejabalednising.an AnRoMfaised e then -

ainst_polyclonal rabbit anti-calcitonin gene related peptide (CGRP) | e
i o S St U e —
tartraferrdGs rmih utelgpfolbpveddfT RAIind teeinaidlaltio arid e cthe (R D IRRize

. . ' ' hen rinsed three times with TSA wash buffer_for
g R (U, e 2 R
visuajise Fanfrivtesivesitptuapicenorthimsanasivrhufbscancho fpe Wittk RBS. stained

with Eﬂ%&%ﬁ}eﬁ%tEg&%wg&&ﬁ&?&%&%&é@t@ﬁﬁﬂ}%@'@ a%%@ﬁ?hf’ls 090,

M gradient (70, 90 and 100%), cleared in xylene and mounted with DF_)
olepalbE 1t EREREdIGraRICHFEE SerRiasnshishedR bkl yanine 3
Systeprlitekitiomaialysid atbone., Badiagranh s paxilsesyasay-brby. Seveik et al.,
YWheeling, I(Izb&{)Qissected femora were obtained at the-day 14 time point

to optimally assess bone destruction. Images were captured on Kodak

{0184)in-R 2oTowrierdgraptylysicdsha s oddk @oroRoEnester2Nder formed
on deamﬁfea[%@ﬁmgﬁibzo%@,ﬂ%ﬁ%éﬁ\épgc&#aﬁs%ﬁ@ M@éﬁ@ﬁmﬁ%ﬁ:{%&faﬁ
plane of whole

bone destruction was radiologically assessed in the lateral
(TSAp Shidsm S PaneriitRrston iy Mo s swdé @npdntardsradith
antiboicsigBsdofamal paiieniandrriullhitkoessicamicaliReeailassh 19PRMRoen
I Nat: Med. 6:- 521-8 (2000); Honore et al. science 98:585-59
pero B e B B S s S Bt Dockea
in TS dleskfeisbefiel fonidioassbémmedentiserophaged M) pTotiferatibhireking
butfefiigrmined Ry:auantiaghenunhe. ot SRART ASIeRrBsS A TAMS:Oeq
d t'l.' AP sealne% femoral sections as previously described. Honore ef al.,
and URIY RASUNE S T8RS, BN SrE e B et i bay g aspinst
polyC(QmaG@bﬁtmﬂypﬂﬁmmmqkﬁmemﬁqtédem@miaally,cﬁtn;n&igz&tgosmi&@mere
rinsed WY BhRE G905 slaRedIn T AR ART RAGI.S8laihat ate el and,
multidimensionally dispersed throug]ﬁ!out the tumo? mass. Macrophages
streptiiifhin e lﬁﬁﬁ@(ﬁgﬁﬁ%"%‘c‘ﬂ%gﬁftﬂﬂ@% threroi merouith d Facrond thdfer for 10
minuisimUlEe dhieeailsnangitbe el BaaRRRIa0aR:Gbmora for 7 minutes, washed -

twice with TSA wash buffer and once with PBS. Finally, the sections were air dried, dehydrated
through an alcohol gradient (70, 90 and 100%), tleared in xylene an& mounted with DPX
(Fluka). _ ‘

[0185] Radiographical and osteoclast and macroph&ge proliferation analysis of bone.

Pain

Radiographs (Faxitron X-ray Corp., Wheeling, IL) of dissected fernora 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 setiings: 7 sec, 21
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these activated TAMs is marked by their highly irregular surface, multiple
lamellipodia and phagocytic vacuoles. Osteoclasts are histologically
differentiated as cells appearing TRAP+ and which are closely associated
with regions of bone resorption. These cells are multinucleate and are
found along the cortical and trabecular bone. Results are expressed as
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cord, dorsal root ganglion and hind‘p?w skin. Fluorescently labeled spinal
osteoglgsiig PEPRE 4hd -SRI RISHE sECRGHY Were analyzed using either an MRC
(01871024 copiceafimitsosfopeinayity Eyserc(BiorRud HhileieiphisarAndr
a SPOT I, digital r . Ol BX0Rilu eresQanee-pugroscope
cells With 1%%?#1 %ﬁ%%%g?&?&%%ﬁgg%&nosm Instruments gmr?.éowo
fluoreFeRaqsURRIBICOPDRIGAREL PR SRS Ed mélqﬁbﬁ%?ﬁ?d’?r‘éﬁﬁ%%ﬁﬁﬁ AAET SR e
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(2002); Sevcik et al., Pain 111: 169-80 (2004). The tumor characteristics of sarcoma cells
transfected with GFP, such as growth rates, rate of bone resorption and the ability to induce bone -
cancer-related pain behaviors, were temporally, behaviorally and physically identical o non-
transfected sarcoma cells. Sabino et al., Cancer Res. 62: 7343-9 (2002)

10188} Quantification of sensory fibers in bone. The number of sensory nerve fibers was
cietennineci as previously described. Mach 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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examined through a rhodamine or FITC filter) and results expressed as
percent of total number of neurons which express
ATF-3-immunoreactivity (IR). To prevent duplicate counting of neuronal
cell bodies, counts were conducted on every fourth serial section for each
marker. To quantify the activated or infiltrating macrophages in DRG,

SPQOT camera grey scale wer obta| ed on a minimum of f Qur.
three bppg fises) (Bﬁﬁoﬁ%ﬂﬁaﬂ%ﬂrﬁggﬂ ?o yer a\ﬁ?rrr?a uamlﬁfgéna%nz@& teing
fibers $ro@geRros Blusineeainn Betk Maden(ﬁﬂsem&@ydae%netﬁw)}rﬁwlwnjnal were

ions of the DRG conta ry, gggltgnal cell bodies-
analyzfexaggéh ing penp?we&a?ngfee \5\?3?% ou Fr?és ﬁﬁ v?ewmg the monitor,

[0189)upper dhdrtifierinTeshuidd of drdy ieVebtemsorverddednckinat only

I’Iuore?&ﬁﬁ&tlﬁilggg siRcelidlasieofileswere discimpinates bR ibeuhackanernd
in the outlined DRG. The number of cellular profil as nted

MRC L4 sriosal SRARRCRS. “ﬁﬂ}%‘@lﬁﬁﬁefﬂéﬁi%&%u?&f}?%%\évh& AL

digital léalagﬁ, RrafRiussusBiiateoasitizk areeoafgachih fOdtiregiorptithin

Sgﬁwm {ﬁl ired i images cc could ? etermined. The section values for CD68-IR

az:‘*(gr'npro s anc out hed areas were summed for each animal and
{01901resu|ts ThenskpreSBEGas el HurAtseerirEse Reagmindrpiefias padT-3)

were cUQﬁRté’i‘!r ﬁ@déﬂim}é ] h%Hng U{igﬁﬁt'?@nw aﬁﬁﬁéﬁﬁlﬁumﬁbst@ﬂﬂ%ﬁ%& of
sections at lumbar levels as ese spina S,receive
nesrors PR LE SR 5L RS T, D DR SO IEAS P

aret e principa
neumrg.aﬂ@lkaaﬂam‘smﬁomtbemﬁécelﬁlbudwtasmtiMDmBgsaﬂériabﬂl@th’fﬁev@}ki t€ell &

examis 63%}35%&% %%%(a%glé L ﬁ?@&@eﬁfa%g%sm@w@s@éa 2 pHBAPNEUI Amber

64 Puigdellivol-Sanchez A et al., the Anatomical
of neuRae biichBBPEBDATIB X DOVRORAGHENIBI. JarRErhdarlganreyrsagiof

neum&ﬁ@el?@éé;é@@o&%g 1%9@9@3@&6@5{1'69&9@0@&3@&@41@@&&&&%@51&1&@6&& To
dynorphln ned from 4 ando L2- L4 caron | spina
quantifihe §8t8:‘ff8 ?xlgtﬁ%’ilglm? He pnugh%I n}%%ynogiﬂ ?’ong‘al ?nl%p SR
obtainedkoh emdiriamedi Ieﬁmwlmt@w@ﬂ@@%m@Rﬁa@m@mrmé% as
analy ‘I&HA Q'})PJ PRYRS e @M hﬁéﬁ&@,@&ﬁéﬁ@é}'%k eﬁaﬁlﬁggabef

c- Fos IR"neurons was counted in laminae I1|-VI of the dorsal horn in 8
regw%efdw@é%ﬁém&m coteRarennal et p et GRS peraRrTiRcRhasEYe)
were R@RderwHIe-Hosilz mmdmmn@fw aié $eeactiteshoid phitievautiesity

were (OUS A% 51 BLINeR SR e e AckgioHnd mmNAlyggscence

JHesetio given as mean number of c-Fos-IR

backgriendindhper8isrhDESTd e atorherof oo]ubn arefieativs ek esrgetion.

automIRETVAER 48NF1BANAS &ﬁﬁﬁrm@%%cémﬁmrﬂimgkeﬁwmﬁﬂn&rﬁm the

hindpaw skin sections per.animal. The total nu f CG H an
actual@r-feggf each outlined re g?c% within acquueqei\mages co@c? ge 8 termﬁed € sectl%n

values for CD68-IR cellular profiles and outlined areas were summed for each animal and results
were expressed as total number of CD68-IR cellular profiles per unit area (mrn®).

[0191} Quantification was carried out in spinal cord sections at lumbar levels L2- 1.4 as
these spinal segments receive significant afferent input from the L1 - L3 DRGs, which are the
principal ganglia that provide afferent input to the mouse fermur. Edoffet al., Cell & Tissue
Research 299: 193-200 (2000}, Molander C, J. Comp. Neurol. 260: 246-255 (1987);
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IR nerve fibers were counted at 200x magnification. Counting rules were
established to count only single intra-epidermal fibers and not multiple
branches of the same fiber. McCarthy et al., Neurology 45: 1848-55
(1995). The total length of epidermis in all sections quantified was
measured using a | cm2 eyepiece grid. Only nerve fibers that were at least -

Puigd AR ILIGNI. e%mldt jecisd info.ihe. 4 O@ﬁrﬁdai dgenn@ rg&a;ﬁ%vnted

esults are glven e mean num ntra epi e fibers per

Sanchen créﬂguﬁewen#waﬁfow@] BeHAf5val Qi Sretion ol W@fé ¢asteerfops for
dynorIR0R LAREEs Rl 3teddhahaviisalt - B@d%ﬁﬁéjﬁﬁ@@ﬂﬂ@&ﬁbﬁﬁ&r T

tumor injections when pain behaviors a ific antl ent to ass

animh RRRIRT O SHIPRE RHREER e PRBL AT FRiESuBbAred
100x ﬂﬁgﬂﬂﬁ@ﬁﬂﬂ%(ﬁ&}ﬁeﬂ’se@ eefikale bbb ahekens }@@rtﬁéﬂﬂﬂéhi,ambmsper
inist red tes prior to behavioral testin re tha nimal
sl 18 DL G TS DAoL VR B e A PP ol BT
randoraly, d@kme&)@l@gw@lﬂi orivel ooy 7940 GIIGR (ol snsidovede- Ei@o{R

the imiSSiEHuBrelOnd2eRichdrh day fRUQWInS IMELQleshamnigstions iQ.assess
efficacy of anti-NGF treatment (10mg/kg/every 5 days, i.p.) in attenuatlng

backexou FaprRa ARSI PO OIHE HE Te SR &8s Y Tl s dgen numiber
of c- F&srilmﬁﬁrweqmcﬁpaeﬂ\teddmeﬂicaﬁ minute period and ongoing and

Pan g‘grm%f %&%ﬁ&?&:ﬂg ?W%fig ;%%%&porf"? randomly

}palpatld.gp
previously escrib Luger et al., Pain 99:397-406(2002); Sabino et al.,

selecte@am@f mépwslvgqelwmzweﬁbuﬁhﬁéeal H‘Fﬁ%b?ﬁa% KPS andRT97-

IR nerC@gE&£ J4: cé&%e@@gz(@@&%)igﬁﬁe&yoﬂhe&ﬁmmg athisdpanniinehesnt
and time spent INg were re ures o O,

only shpele P HRaRY 66? %ﬁl@%@ rf”‘gti ?ng Wi g%n% é%gr?c%?%ﬁt .

Neurofnotétt tﬂﬂ&dspé?@d)th’ﬁ]remmtiﬁatgmnﬁ@mmmxo@ii srotek quantified was

measureg y&men eVQ p%}gg‘e %ﬁ&‘ed P ﬁé?@é'ﬁ@e&fdﬂ?uﬁé}l?&}?e%@pﬂ%ﬁ fength, and

evalliated Usi using previously va dated tests. Luger et al., Cancer Research
projec@i:ing0Re AP R (RDEAYeTAB e et iah tdrpradis e give esdheareapgumber of

intra-DRAREBHRAOR S guciB et Raincldds, 169-80 (2004). Palpation-evoked
ain behaviors were exa ed wh ret imals recelved an?,[nglam}fl 10

19193} 5n-no lﬁ@zﬁﬁ\%ﬁﬁ’é’ﬁ o tHeTMor-or sham-mjected Rmb Tor two i

and 14pdigys ﬁ)lbb&@\ﬂh&@mr twger aaieaﬂl{;r@ammemm $ehaeloB ﬁralﬂgafﬂt@ﬂy (SZ{D@D) to

assess%%v%gé}ﬁdf agélﬂfdb]t}eajﬂggng Op{20RAINMICE NG MARILBEEShRYSS Rorphine

-mmutéépenod and the number of flinches and time spent ardln%é
(BaxtgdieerBeisrded IPaseion-bUmta b srbyr ALBIE e HTEEEats’ Rlect
behav &Gl@kﬂlﬁ@k@&[ﬁiﬁ@hﬁﬂﬂﬂﬂﬁa&&ﬁﬁﬁ@%ﬂ&%ﬁﬂﬁﬂmﬂpmﬁe phdifug

action. Oﬁosse ot E@"?"#iea?;ﬂa@??égy 2 PSBS 5’9 fib‘ % Pf%gf bearing limb.

[0194] Mice were also tested 8, 10, 12 and 14 days following tumor or sham injections to
assess efficacy of anti-NGF treatment (10mg/kg/every 5 days, i.p.) in attenuating pain-related
behaviors throughout the progression of the disease. Animals were observed over a 2-minute
period and ongoing and palpation-evoked bone cancer pain behaviors were analyzed, 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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[0195] Following a 15 minute acclimation period, thermal and mechanical
sensitivity were measured in naive and naive + anti-NGF animals to
assess whether the normal pain threshold responses were altered with
anti-NGF treatment. Thermal sensitivity was measured using a Thermal
Paw Stimulator (University of California, San Diego, San Diego, CA). The
numbdfWe BRI AT Fasiant haatwwas adivstachs v thatdhedeavaanimalsorespengded
_ tothe heat by elevating the hin(ipaw a%)roximﬁé)egl nine seconds after the
pain, o4 0 AT RETEEE  UP Lr 9 PSS T8 PR Wre

susperdlllbwieti Bominaties trtednver hetivgeneanmtriabiad siigldutrial pimsister the
injecte(aflidr'n GaPHE raﬁ?e%%s@% i}%@g&ﬁw’\%%i%q g'%&ﬁg&»@!@?&@%%ﬁ%ﬁ%

remaining 3 measurements were averaged. Mechanical sensitivity was

403 8-HrEREIEd; Ssinepat prelistrvuidatd § fiethoer: ChpRin(@IG); Jeveik etal,

Pain INBUBSEIENGB4Y athesisn3y6R:0 Batd B9 ManwErey filamania S aeling

. Co., Wood Dale, IL) were applied to the hindpaw af the gnj als, and the
recei PR LY A DT AT TR I B T ST SR A RT ol g dipties
prior tstibsetusiinte fisityr delwEence: Revadr /6L g B eeTivalehisSef fdrcealA Pain

- BRI Ut S AT

and tifeipentigredieetietdecrsdie Rarpresrisd Prhexieoivis deme e prepired
1eflectBREOREing B NBON RN FREiSHINSHY HiaBSMsHRE:IReiRepay MRk normally
lagen), and the RNA was quantified using Ribogreen reagent
non'“%ﬁ%ﬁ%&f?ﬁ%%@f%? WSS %%1 "PER was performed using the TagMan
[0195Gold RT@BPER: Kif (AppliedcBinsjstans), TherRNmdvaschevead gensitivity

were IH&Q&%H%Q&% %eréﬁQQWaHGWM%tQ%&PN&tﬁ@%fﬂ&ﬁﬂﬁ%éiﬁing a
primer/probe set specific for NGF (mMuNGF-187F:

threshplgyeerers ATG e B RS RGN 5RO, MieskssajEyity was measured
using SLETRTTTCGAMMAAGEEEHSE QIR NG, 4nMidy6 BaA0RTgo, CA). The

: CAAGCTCACCTCAGTGTCTGBGCC (SEQ 1D NO:5)). The,samples
e e e R e e
elevatingtite GOV BravistatiamalgskeoTiralp §8 begisios Mitiasdpueer et al., Life
Sei. 75t@HiseT NRBKAGR: (RRSRer CANCHEDs hainas tdsechier Berieun slafisticala

.. analyses. Mixed effects linear regression modeling was use% to '%g%e
single el LTSI TSSO HAH SRR RECSRRTO MR L TR CIeRTa L b
remai@ihediffesingrtimetintervalsrigeiliddcobahiditechanisitimessaring:dovagates,
previoggg astﬁmséa make, dnedvidhialfates b ahanas: £ At darendeniuteame o,

e was compared acCross groups using .a non-parametric anaIyS|s of
Frey fjamearie éSrelisediw ey B i%dd’f'ﬁrk?a%‘k%fi-wg‘lﬁ bidpaysidhtaymals, and
the witQHQWETkBY RN AN HR QOS] -hefL0MP padi gensbRINEE RIS dftensity
betwegyg%yf gngﬁlglg gr]aem equivalents of force. A positive response was noted if the paw was
quickly withdrawn. ,

[6196] 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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Mann-Whitney U test. Results were considered statistically significant at
P<0.05. In all cases, the investigator was blind to the experimental status
of each animal. Results 101981 Anti-NGF administration had no effect on
disease progression or macrophage infiltrationin the bone. The.effects of
anti-N.GF treatment on. bone destruction, osteoclast proliferation and

PCR Y r@\cﬂ’pﬂég‘ﬁ;& RIGSXPIDIRRG, §lAW A PeslIBaT BifEHIdom hexamers, and
Sham-injected mice did not demonstrate significant bo %Eesg%ptlon

the TR riens AR 0280 GUFRSH B0 HTE R BN LB (R O o

GGGOSROSIBSEIRNGOT (SPOOHYRIDVE), (FglGE-25)RaS ECHESETGHTAdioISGICAT

and H ) lysi ivel .

S eor T e SRR I SRR
The sdyoples destraniiondis dindispielandeldriormpdanpynshzadfodaial RNA input.
[p197fadiolucensias fbaneSCorg. 3 P92 rigkre 4blnpaskesiergaser tBess,

~ humber of osteoclasts (4.00.7 osteoclasts/m nd %m tumor had deli
Chica b Sy RIG RO AFHERTONAR) 4Bkl (RICLLDRS D FRPAEaUTARy e
was uSRBeenRigldidde)cEee atenantofdtanvaridiearngaros oditie sabiticN@Rafrord at

.. day.6 to day 14. post tumok inject X ' jgificant changg.in
L N S e G
individutbtittast prliier&aend(EoBEr! QUtEURFASEMIMY & WRRIFGRRRRFT 8roups using

a non{98:00 8% ph jsiramedmlankspace wigwe dijntcoarpatat inERraoNgses
vehicle animals. 67 g019QJtFourteen dg %@!%Wéﬂ%éymf ir(;ijectior}]E .

were Kollowed By RO AT AP TS RISy S S R G uTation OF TARIS F39°8 §9%

MannTWhMishnth Rrasieniparad tonsidarnd-steatticid coigrdionice RED.dn all cases,

the m%\é%gg@ PRLARENGEIealmant el samema-iniseted mice (29.57.3

mm) did not significantly alter this TAM infiltration, as seen in the
1sarcoma + vehicle mice. [0200] Anti-NGF treatment had no observable
Resulltect on sensory or sympathetic innervation in bone or skin. Thinly
[0198inyelinated- diGitwriyétinatéd pepticesfic SerEorgs adroe flsérs Ve e
_z‘;y”zlrr‘é):é’zc%%‘tﬁ@ﬁ@%ﬁ%ﬁé@%@t@g%ﬁtﬁ@'ﬁ%@!ﬁeﬁ@@ﬁE@iﬁ@@s@é‘cﬁﬂﬂ?@@%@tﬁé@- ,

_CGRP-IR nerve fibers were found throughout the entire boneS iected
prolifesingaRd iHmon e rAN TSR AR ARHPH Bl HRS W B BSHY M v E P VRIF S
mice {20 Hibersinmnirdinaive deantbiG H(hS 0018 0ffsdrs/ v afimadtzoclast

.10201] Thinly, myelinated o i i iC rva:fiber _
o EEATN TS oy s g s
TRARgniIaETIGE T anvlb i & erOFlY PRy ompE S 8IEsa- RS A dlsiv Pramicsma
+ vehRiihY.antiRodiesheishd BERIAsiuGRPFObsOf @nshd characterized by

multifocal radiolucencies (bone score 3.5+0.2; Figure 4b), marked increase in the number of
osteoclasts (4.0+0.7 osteoclasts/mm) and the tumor had completely filled the intrameduliary
space (100+0.0% of intramedullary space; Figure 4¢). Treatment of tumor-bearing mice with
anti-NGF from day 6 to day 14 post tumor injection resulted in no significant change in bone
resorption (3.140.6; Figure 4c), no reduction in sarcoma-induced osteoclast proliferation
(3.5+0.1 osteoclasts/mm) or tumor growth (98.0:0.9% of intramedullary space; Figure 4f) as

compared to sarcoma + vehicle animals.
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TOH, respectively. There was no significant difference between the
intensity or density of CGRP positive fibers in sarcoma + vehicle (12.00.8
fibers/mm) and sarcoma + anti-NGF (12.50.6 fibers/mm) hindpaw skin
samples (Figures 5a and 5b). Similarly, there was no difference in
intensity or density of CGRP positive fibers between naive + vehicle

(Figure 5c, n: and naive + an I-NGF ure 5d..n adEre
10199 a5 noFa‘fgﬁﬂe ﬁc%ﬁﬂmﬁ%é“r‘% d ?%%bers ggﬁte‘é%ﬁée&g I?er% Ll
rcgulamrmma}»ﬂajéiﬁédtaﬂﬁﬁ Aaiv/micd ta domeasd)o Biffare we@gimcqﬁeohm@ﬁty
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undetectable in naive+vehicle &O 40.4 RT97+ fibers/mm;.3.40.4 TOH+
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fibers/A@anidiagrs/mm) animals. There were no S|gn|f|cant observable

[ozoudiﬁere se?s“?}i‘ﬁ’e %Qt% %#%%‘S' dé%ntsgé/r ﬁﬁ%x@?@%@e@ rr-r),

positive in sa es O com
large repeortrd BammpN @lrexvé?&%?t}?é md\rewbmereiaﬁtmﬁ%%mm @hers (TOH-

IR) weid ﬁﬂﬁ&%eﬁ%[@)%%ﬁmph&% antibodythesrry-significantly crducerdong
cancer pain behaviors. Sarcoma @ehlclﬁmlce d monstrated !%Eeatef‘r

TOH, ferre<pisht gtheaineg 29 SHpPHudiTRRg SWEB I EShtid Ure
CGRPGIﬁ)nMCHM@ﬂaﬂyaaam@meewem@lm&ﬁtexﬁrhnedr@‘sarmamuﬁ&%er

(12. 5&% leCh B E ar%%é’g%lg Qéqg a%%ﬁ(?'ssﬂ%'ﬁlé}[? ﬁ@e was no

minis ratl oranti rom ay 6 to day 14) in sarcoma-injected

dlfferameens@ﬁm@aﬁtlﬂeaﬁehﬁf&@gw%%‘&% GefarermeRg dorpialed e Sc

n=8) RRECOMaatv¥ eNilENTIEeriEiguIe, @&B)/&ﬂtﬂe N@Eﬁf@&ﬁﬁe rhaige isignifieabnhor
e SR e S SRR 8 B Rk
the depgitpatio iningiiged RESFositive @dr"é@ﬁi@ﬁlﬂ(#@h ighsraiicecdéimondtieriablain

Sarcorggga@l&gfp %%”Jt@f"@ﬁd E“&QIL%P@'%@@@FIQW{I%Q) 19408 SRR Hnti-

vehicle controls (Figure 6c). Sarcoma + vehicle mice also exhibit; Ed an

NGF tiealehidedt-hiiFy +&%@H@ssa@eé%3fa§ﬁow§ B BFRR] So LAY there
was nM@@ﬁiﬁchﬂbﬁeEﬁlgw@véﬂbtheﬂneﬁ%fr&aman [B[ﬁﬁ?@mmamﬁéetedlmlce

s SERIESNOL S R BBt st AU MR LA
smplgajﬁu@gmtﬁc and 5d). D1fferences in the denszty and intensity of RTY7 positive and TOH
positive fibers were also undetectable in naive+vehicle (10.440.4 RT97+ fibers/mm; 3.4+0.4
TOH+ fibers/mim) and naive+anti-NGF treated (11 9+0.7 RT97+ fibers/mmy; 3.0+0.8 TOH+
fibers/mm) animals. There were no significant observable differences between the intensity or
density of CGRP, RT97 or TOH positive fibers in the skin samples of sarcoma+vehicle and

garcoma-+anti-NGF versus the naivet+vehicle and najvetanti-NGF animals.
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behavioral differences or side effects were observed between
sham-operated animals receiving either vehicle or anti-NGF. [0204]
Figure 6 shows that anti-NGF treatment (n=8) from 6 to 14 days post
tumor injection (triangle) significantly reduced ongoing and
palpation-evoked pain behaviors on days 10, 12 and 14 as compared to
arcoma _+.vehicle (n= ar n s, significantly redu t 1
(6202 evels a%igia\{/ﬁ%c%égﬁc%)é%%? tgsz(%cf |§nmﬁﬁﬁggﬁr%n§%ﬁ%§gg%ﬁ%w
Sarcome Hiotdipe-BY esrdersimaifita tBr AR Fat TPEHh Zirdsmascvamegs trfhgsham +

vehicleQHabSHT ARt ALQimaiky, doRNary-RdaysietienyrteshBatR ased
on%omg and movement-evoked bone canc% éaln bgpawors‘throu%ho

I .
mumbep 8 SHALHENEI GBI (8L, OS0Ef AT R e ShhenPRAF R Shbents
NGF @mﬂaaﬁglﬁwe ﬂagrm;aizqamem@mcaﬂﬂmies higlmiﬁcagtjx wiescoedppralledosthe
gumd%ff'gégym%@@w%%ﬁc@%a QNGEARCEL PRy TREFS AR D aiso

significant increase In latency of paw withdrawal to a thermal stimulus or
signifiepebassaupethirutisierwsiiinguna ficarsmradneeritrc AR D)
[0203 pdminisgrationAs Sempdeeiasnaimalprinddiesholpgpahatiibfated responses.
treatment had n%) effect on either n9rma| th rm‘%l:ilres nse, F{%ure 7a%las q
Sarcoe o NS (5 10 R P e tT P IS0 TS STA L B e A AR A TR ChE R8s
to the abacompaidd tomraivéFigveliicie S0008 Hsirigwerdsestbthitodcaorparased
mb%b8&&%@}9&%{}})@{9&%{9@3@%Hﬁ&%}ﬂ@smbe Al NGRanradyadedusing

one cancer-related behaviors. Behavioral assessment on days 10 and
NGF gepyuepbijesiearp-nisaidonies 3 rahtenstamines SRVt Liatshieky surgire
Figuldrpe auppdipg; thigured Ginane ifegeased. timegliaidingsinesponsedcant

alpation (Figure 7d) of the injected li s._compared to sham + vehicle
e B L L R B AT e s Y e
either rrebrpleipeagtitfdd’ (10 mg/kg, or 30 mg/kg i.p.) significantly reduced both
[0204PNY0INGENEL. NaERL-euoked auaidingahaners at davsLbhanshid

~_ post tumor injection (Figure 7c, 7d), as_ compared t sarc,org + vehicle

et NG A RS PR SRERAIB RED BB PP F St
10, 120aith behaviapsmioreseffeativelyhigeqar)dseakte)motphing piibesbf eifherd to
sham %Qfefpglgqu%%gr m%ﬁ&@ég Pd?a}é%n .@Q'Ii?n’h@%iﬁ!@@a&%%ﬁﬂde (n=8) are

nti-NGFtreatment modulated perifE eral cha(r;lv%es induced by bone

significapde diffensat DIRGUARBATY Han SEHDITH Tl R RaePES) mgrign R +fvery
5 daydheAlR/GRER dapoibs fasnprexiaushy e shomiteiphe bipragyateddhoat
" mode) ofO@%{épénerasl nerve injury. Tsujino et al., Molecular & Cellylar

e PR TTO R Ences 1%°70-82 (2000). This up-regulation is seen in sensory
[0205And motdrRN GO rawthdm Hidsantkis knbwelie betiiredchetrohér Fhetds

and wWﬁoﬂ%jﬂ%% the efficacy of morphine in reducing bone cancer pain. There was no
significant increase in latency of paw withdrawal to a thermal stimulus or increase in threshold
of mechanical stimulation with anti-NGF administration as compared to normal pain thresholds.
Anti-NGF treatment had no éffect on either normal thermal response (Figure 7a) as compared to
naive + vehicle or normal mechanical stimulation (Figure 7b) as compared 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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increase in the percentage of ATF-3-IR neurons in L2 DRG ipsilateral to
the sarcoma-injected femur (14.05.9% of total neurons in L2 expressed
ATF-3; Figure 8a) as compared to sham + vehicle (1.60.5% of totall
neurons in L2 expressed ATF-3). Treatment with anti-NGF significantly
attenuated the expression of ATF-3 (2.61.0% of total neurons in L2

d ATF-3; Fj Sh) 14 d 19 ] 1
14 rev%(lgéggg%&g%mr I e}%grg § sll% a%d:\s/tr%{) 2 ulrlnqr '”éﬁ‘l%a?%%g g&%?hﬁ igure 7¢)

and m@eiuam arad guemmgjmmgmsAbu&dm@t@néﬁaﬂmé d}\ﬁﬂhﬁm@dm@ SA.

: 7947- r ;
comp e e e ooy se, ="
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moxreﬂ%%@@&%%%rdiﬁ@%éﬂﬁ@%ﬁ@aﬁ&@%&@ mﬁqr@phﬁgmﬁmﬁ:?]ﬁmmgm 7c, 7d), as
sarcoma- |njecte mjice ere ulat I n
COI@%@%@F?%?OW&%%H&%S% ;\g(?@ﬁe é% ?nzgr Eoma +ﬁ\¥e &:% g%?c% Obone
cancer(1d9Q kR0 cellaiarprofilesiic2tipdilateran DRG (- igumdise)lesihphreacto 0
ket e?rpmm&t%i?g% $80.66,0.cellular profifes/L 2 ipsilateral DRG) Anti-NGF

nificantly reduced the up-regulation of CD68-JR neurons in.

[0207the |pS|Iél@éré(@R’@a(yz”@Q’@fﬁ@mﬂé’r’”ﬁ%‘ﬁl@%ﬂ’ﬁ”&'ﬁ% frderat é”eﬁﬁfu?e’ in the
DRG. 8AMiv.SarcnmaripiesietBICE AMHiISRtNGeR isignifiea MHERTH GaifiytHes

number of activated and i fI|t t|n opha tﬁﬁﬂl | A 1,
prevmﬁ%%?’ti{}%? e E%le g an |ma %"féﬁ rgﬁ“%(%@%ggjment motuiaied ”
Mozemm&ﬁahge@mmmyﬂab%%awhnTtWé UBORE R SRR AR ST

' md o YRQRAIA D8S08R0 SRS RYAIEE-E] thartiainteraees @fgﬁlﬁmﬂtc

pain. Vanderah et al., Pain 92: 5-9 (200 norphin expression has a
s PSR OB eI Sar HATBTAE B S e

femuSQYeral Persistentpaitnstates catasolbl 8t-3 FRrairtRes caBu20% 2ham +
venief2 1o NogPell el MalooHlaL Bealn fipsep SR AR ARASR AR

r
eurosu 10886-97 (19 9). In sham + vehicle mice, a

szgmfsmaWamoumtddh@mmﬁSﬁ@aﬂfr&T@x%)E?eé é’éwfdﬂ%meiﬁ‘a‘éé*b%ﬁ’i‘a@%
- ATE- ljarﬂé@@g@) ?4@@%&;&&9&&%5&%&??1'-4 section). In contrast, sarcoma +
vehicle mice expressed sj n ore d nor hin- &Rte ggggo e@ Qm?
[0208)yn- 1R ALRFGREAES %Té%%hasgb %) “ARENEE treatment P
nervesignifieantbbadiecude dthe M@tlrdgu&aﬂon%Sd&d@ﬁpﬁ%’éﬁé@@@ﬁinl\@%@ gal.
Bxp. %{@EJW é L(%Qg% SQGHON U/ 2R)4B: Sﬁmﬂﬂlﬁ&@@jn&ﬁ antibody

Immediate- ear gene activation was revented Rgl anti-NGF

iscdrezaipieRP SSHE Gk SSIORTEH TP FIHE OGS ABHPRGr MR ees.
was UMb B%Qﬁ%é{ﬂﬁé@%ﬂ&r@tmﬁﬁk%@fma—mjected mice. There was an up

regulation in the number of CD68-IR neurons in the ipsilateral DRG of sarcoma -+ vehicle mice

(119.6+12.1 cellular profiles/L2 ipsilateral DRG; Figure 8c) compared to sham -+ vehicle
(80.6%6.0 cellular profiles/L.2 ipsilateral DRG). Anti-NGF treatment significantly reduced the
up-regulation of CD68-IR neurons in the ipsilateral DRG (92.0+9.9 cellular profiles/L2
ipsilateral DRG; Figure 8d) in sarcoma-injected mice, indicating a significant reduction in the
number of activated and inflitrating microphage within the ipsilateral L2 DRG of tumor bearing

animals,
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central sensitization in sarcoma-induced bone cancer pain states. Honore
et al., Nat. Med. 6: 521-8 (2000); Honore et al., Neuroscience 98:585-598
(2000); Luger et al., Cancer Research 61: 4038-4047 (2001); Schwei et
al., J Neurosci. 19: 10886-97 (1999). Normal, non-noxious palpation of
sham-operated animals resulted in minimal expression of c-Fos in deep

[0209] laminae. Sahing et al,, Cancer ResufRd chatdSida0d )k BIRERORS in the

cancer tate, sarcoma + vehicle mice exhibited an increased number of

spinal mﬁbﬁiﬁrmi@m@@@?mﬁ@%ﬁ?@ﬂl ﬁ’%ﬁ%ﬁ%/‘l‘f@ﬂl_‘f é’b[%rﬁ‘aﬁﬁi‘}?%cﬁé

chyoni ‘?fflitrle%%%% \g{llgp WING Eg}ﬁﬁm%@aﬁggsmxmmme? shown
.11.9; eFos- IR neuron 4 section; Figur : 4

B s e

et al., BRUIGROH NCRIS2A2I 8; Grawrhireouitddelwvete dssasBeyotheiridvel?

of, NGF mRNA by R - Ré. e S YeiekOmpalad iacseyenali t
(lggl)h%?m\%efﬁrg&gﬂé@jg the rxné%?g%bse svﬁeeﬁﬁégfhe level of NGF mRNA fro m}ﬁgm
of spinalalenvisLserssed aneTERi adseR FER R ABERA R HIG AL ey
sectioxg‘}? gh d&ég@g?&ll %a%&ﬁg)n’v Sﬁ&mh' ﬁi'@ Efﬁ&@ﬁrlls‘g'niﬁﬁmtbmtammeﬁed; WR 5

etectable m S Ievel | .nt ran :C - _
sescong e BT S o, T R e ey
reducedsHisp Sheltoinret iy ienon Neatenioad2 §6f- LignARgruron 1514 geiypn:

. ever, this level is seyeral orders of magnitude below the level of NGF
F1gnrerlé,%v);ld Saﬁ?é%g_ri:lt% In male mouse salivary Ian(tj. d7b1 Tatb_ll(\aT R'g&PC\:%Ilgt d%%
[0210khowindnteveiast-RREE S0P ASEERIN TS BIE RE AMbPary Units Bram 1.
expreiGh AMEFd fh BTdR4 ARrealind (laitris BISV))I6 Bebntitizifeny Charker of

13591 583.7 Example 3 Effect of anti-NGEmaneglonalantibogy ing 6:
CGH“aEr%EﬁW@BS’FIgégﬁggf%%?ﬁﬁ%%%ﬁﬁ%m%deft developed by intramedullary

521-8ifgeatioHebosteablakticoprieataS oy s 4AL0Mkd tHsTreAlr R figse e
10334021 AMariag REpstate Modehaf HONeISBHCET (1899) ANTie pIastsiters

model of bone cancer pain was used to assess the efficac of L
_ pglpa@mm%@ﬁrgﬁﬁmfis%eégﬁwma? G'XPI:BSSIOH oeif g-(f*%s){n J é}? AIMGRL

Sabino et al,, Cancer Res. 62: 7343-9 (2002). In the bone cancer state, sarcoma + vehicle mice
exhibited an increased number of c-Fos-IR neurbris (27.7£4.9; cFos-IR neurons/L3/L4 section;
Figure 9C) and treatment with anti-NGF significantly reduced this expression (11.1%1 .9; cFos-
IR neurons/L3/L4 section; Figure 9D).

[6211] RT PCR Results. Tn order to see whetber the sarcoma tumor cells were a possible
source of NGF, 2472 cells grown in culture were assessed for their level of NGF mRNA by RT-
PCR. These Jevels were compared to several normal tissues of the mouse, as well as the level of
NGF mRNA from the male mouse salivary gland, a source of aberrantly high exocrine NGF. As
seen in Tabie 3 below, sarcoma 2472 cells in vitro 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. Nenl Acad. Sci. U.S.A. 81:7951-5
(1984). However, this Jevel is several orders of iﬁagnitude below the level of NGF mRINA

present in male mouse salivary gland.
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monoclonal antibody; see Hongo, et al., Hybridoma 19:215-227 (2000)).
Osteoblastic canine carcinoma (ACE-1, gift from Dr. Thomas J. Rosol,
Ohio State Univeristy) cells were maintained and injections of tumor cells
were performed as previously described. Sabino et al., Cancer Res. 62:
7343-7349, 2002; Honore et al., Nature Medicine 6: 521-528, 2000;
Honore et Pr ' Sq.129: . et al., Cancer
Rescarch 6L IDSEIOR 0Ly Bt RO Celh o orown i
media at 37 C digh8%BO2. The c{alls are gfgRHIRT T ¥oiaisks (7.5| cm2)
and passaged at §{;9p% confiuengy, twice per yeek. Only passages - -
between 3 and. 11 were used in.this Qfllr’ly Qn r{a\J/ 0, fg!!gv\_’jng induction
of general anesthésf@with sodium |pentobarbitdt{&§dig/kg, i.p.), ar
arthrotomy was periganed exposing the condyles-of the distal femur.
Hankis-buffered-sterile-saline {(HBSS-Sigma-Chemieal-Co--St-Lotis, MO;
20l; sham, n=7) or'ffedia containing 105 osteog?éfst;?ggcanine ACE-1 cells
(201, ACE-1snm6f)ilias (jedted into the intradi&dutiaBp Space of the
mouse-femur-and-the-injectionsite-seated-withrdentalamatgam
(Dentsply, Milford, DE), followed by irrigation with sterile filtered water.
Experiments were performed op,a.{gtakof 89 8-10 week old adult male
athymic nude mice (Harlan Laboratories, Madison, WI), weighing 20-32 g
Effectipd 1afiD (E B tssiasa i A tashaln e SR ans KREEHER RS iRige model
develdpalthyguidplinaallindeijspeaifie paddbstidne (SR F)condilbristnti femur
Methoaéjtoclaved cages maintained at 22C with a 12-hour alternating light and
rk cycle and were given autoclaved food and water ad libitum. [0213) A
[0212]day 19 Posrimijeetion Badpcimarasaetdads KPR pBIMsVHer e
canced WP AS Sillk eonfinedio v honewhereris madmalipresamadion 0fa mouse

cancer-related pain behavjors and t I remodeling. .
momcé‘?’i’ﬁh%%ﬁﬁﬂ&l?\ﬁ/é@%%éﬁ Vor%ﬁﬁf%ﬁ%ﬁgr§2§“%2$g%q18ﬁ0raf%%%!ﬁlr%cén §°
carcinand (Bare higitb by darfbnnhistotbrenidiry Staaidivecdsinmatd sweers peintained
andin%%%ﬂf%gmgfﬁ%é@ﬁgfmk&?'ﬂ@é@ﬁéﬂya%sgﬁﬁédp@ﬁ%mﬁli.?%@ Res,

reatment with anti-NGF antibody or morphine. On days 7, 12, and
62: 7343-Bud ARoranpsesbi,- A idictetantha v@é’@iﬁi%ﬁ&ﬁbﬂegﬁ%
Brain fldR. hiniested avithoantit NG Ferantibee: Rk atdsmaiasEE Je abiiiNET,

n =9); ACE-1-injected animals werg jnjiected, (i.p.) with saline ( -1+
ACE-{ aeflsesg 0 W/IRGTS f‘?oagg?arﬁ-ﬁﬁﬁgect)é@%ﬁima%scg\rll)éraemiﬁfe@(%én (i.p. o O3

cm’) Hdlines{shiumn $0-90k, swalheAtyanimajsverd behiaveralpcratyzed bedldenrre
nsed 19QYS %uagg(éﬁgéitaép& 15l 5anpehaviral comparisaalani:NGlaatibody to

morphin , mice were given an acute dose of morphine 15 minutes
pentopgifeitald Weredbiotat ke STRGHPIATE =BT EHEIFA Fppsing the condyles of the distal

femur. Hank’s buffered sterile saline (HBSS, Sigma Chemical Co., St. Louis, MO; 20pl; sham,
n=7) or media containing 10° osteoblastic canine ACE-1 cells (201, ACE-1, n=60) was injected

into the intramedullary space of the mouse femur and the injection site sealed with dental
amalgam (Dentsply, Milford, DE), followed by irrigation with sterile filtered water.
Experiments were performed on a total of 89 8-10 week old adult male athymic nude mice
(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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ACE-1 + vehicle: n=7; ACE-1 + anti-NGF: n=7; ACE-1 + morphine 10
mg/kg, s.c.: n=8; ACE-1 + morphine 30 mg/kg, s.c.: n=8). For thermal and
mechanical sensitivity testing and the assessment of hindpaw skin
innervation, naive mice were divided into two treatment groups receiving
either sterile saline (naive + vehicle: n=8) or anti-NGF antibody (naive +
anti-NGF: n=8, 1.0mg/kg, i.p.). [0216] Behavioral analysis. Animals were
oo T BB RS EH I OT T ek e Y S5 i
. given dft@ns<dXaashtimesrinaplantation or sham injection.. Animals were
mmgeha"'oﬂ% dtfﬁ?é%%%%%%{ WYiRg.es1p: QRA0NYRARSRANARSOMS

uarding a inching) and movement-evoked pain (palpation-evoked
tumor gusiillionnnnd (el vsRATRRERhBFSARFARISh vk RS BRR clear
behaviIASHS QRSSIHRLRRRXIVER M. MBSh dloerRNAllowe thiachabitialesis of
for a period of 30 min. After acclimation, s(g)%rétairsl ous 5’1%£d£nr§%1af§q7¢ere o
behavigse) trnra SR R RS S R B B nduced guarding and-"
signifitirelidiffererefrmeataretebfteotiily 2 dayinpperivtiof insetly non-noxious
(0214P2IP2GOR.Of the distal femueinAGEs andshaminiecieds Animala. 1hhese

ests were performed as described in Examples 1 and 2. [0217 .
wumorEuirtyERRSE BN PHRSKESEIHEPT RSB e TRaH ShRniffdsticforgdygt-NOY
antibdd9 S LM nigjestiaurnd: theitissres were\piodessatbfomimals were injected

.. immunohistochemical analysis gf.femora and .73 hindpaw, skin.as. . .
) FHBTOLR ekt b Hon e AL P BT el 1300 oIt
with shiordsbaet alveNat et 8niBRds §¢z0sORiuglbr wrelyzed befrepREgedrapd 19-
j0215PL: 403%'cé‘B%&?o%lj&onl}gﬁ@owsfm%%dﬂmo%?pﬁag ReEfsatke were

~Intracardially with 12m1 0.1 M phosphate buffered sall?e 6&358:) fogow_edz,;‘
civen B IR GFATAOR LB SR HIc B LB, (OB Te AR
ACE-plartaiskinwas cemavad;i-Nost-fixedAaEheperfysion fixatp/kgand n=8; ACE-1
+ moGEPREEled 139 SuctoRR 1B 24 d1UIB RN Al SO SPEURNSA P Y

ICK, wer on a sliding microtome, collected in PBS, and processed
_ assessfterd Hiodring Séciions!Fenowiil Sectiening ! ind it 'Sar Seetohe tire
receiREHmENSEH BB AR thesimeukagpe: inblaching isolytinand%nomaEt:
donkey serum (NDS) 0.3% Triton X-100 in PBS) for 1 hr followed by
=8, 19 ibﬁ'bvernight in the primary antibody. Skin sections were :
[0216ImmunostainéddberedisitoMninyene el twel feptide-(GBR Pyhavips; 0oty prior to

and og r'(%?j’ 9S, t1 1[‘?5”%5 M@Aﬂ&y f@ %W—QMMBE%&E%Xh@QM QL{@J.T Hals were

OH, 1:2,000, Chemicon, Temecula, CA) and neurofilament H (Clone
behaviorally) tepisH R PR HR ARG RSP PETR BOIS, [PRBIRECHS SHEfREAS EiRPe)
and nl079dAlenincHbationnipriseke apiibddy aadetipnswerekinkBodhikRS
Anim%ﬂcwgg Slaced in a clear plastic observation box with a wire mesh floor and allowed to
habituate for a period of 30 min. After acclimation, spontaneous guarding and spontancous
flinching, were assessed. Palpation—inducéd guarding and flinching were measured after the 2
min period of normally non-noxious palpation of the distal femur in ACE-1 and sham-injected
animals. These tests were performed as described in Examples 1 and 2.

[6217] Euthanasia and processing of tissue. Mice were sacrificed 19 days post-turnor

injection and the tissues were processed for immunohistochemical analysis of femora and
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incubated in the secondary antibody solution for 3 hr. Secondary
antibodies, conjugated to Cy3 or biotin (Jackson ImmunoResearch, West
Grove, PA), were used at 1:600 or 1:500 respectively. To detect
secondary antibodies conjugated to biotin: sections were rinsed in PBS
and incubated in Cy3 conjugated streptavidin (1:4000; Jackson

hindpa@&lﬂlna%??e%ﬁﬁ{sqvhl%r?édni—%ggfé dACP f'”%réﬂ‘%?éfs'cité/9%f§$‘§ﬁ”%@(
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aene r%ﬂﬂéﬁ L DRIRISBRE) Hsf%ﬁlﬁﬁﬁﬁn?@ @ TQHEOB@Q%%&%%%J&}J%%%] (TOH)

mmunohistochemical analysis of the sham and cancerous femora was

(polyclsaoitRitEBh ddéal cHid; Hhrarfh e hbedils 4 drdafuoddenss] (Clone

RT97)E§@1@gemuﬁnmmﬁidases wersHyaeeshed, meinaubaimng the sections in
{021913\,%3 hyd roxide for 1 hourfkegctloné were then rins ﬂ}rmes

th P mfﬁﬁ e&ana biocked in TSR Biocking butfer (TS
incuba@ganihe %@gdﬁemnm@ﬂménﬂen tife BridneesiamenBodion cMAI};fa@rdlto Cy3

or mﬂ%&&@%ﬁ%@% wasadded vRoREemvaLot e Blockinglutfatvey.

and allowed to.incubate at room temperature overnight, Primary afferent |

_To detpf sRsenraited A AR HRPETH QB L sHIgR arve HBSIERS faddnsybated
in Cygmmg@m@mmdﬁmse@ba@eimm lyelonaReakbitiani-¢aleitoniz. geneonfirm
e O Secti were rinsed, t
Spemﬁc?n‘?egg?rl]}g?g% ag%%&fer 8'1_1{ gl’)ﬁ?r?ﬁi%? %ﬂ%s\}\(l)g 4%r minute t?r?cu%atron
preabsmﬁtpep’f&b@iﬁqﬂm@@m@yﬂséeﬁ@h@dw&@lméﬁgme@n@%@mmmes
plantarTsed W.&%hbwféﬁ-friﬁie&%ﬁ%%m@ﬁ@lﬁﬁ%’ﬁé&%ﬂi&wamm&h CQRLHOWEre

e 0 SRl DU Rl SHEE e BB ARR e

mounte@mﬂri@ﬂ%{ﬁém @mehti Sefyeilateld. through an alcohol gradient (70, 90
[022012" 10800, GHERLEA M AUERE ANLRRUR RS YOB QR W Eion, right
(internal controf) and left (tumor-bearing) femora were fixed in picric acid and 4% formalin at
4°C overnight and decalcified in 10% EDTA (Sigma) for no more than 14 days. Bones were
then embedded in paraffin. Femoral sections, 5pum thick were cut in the lateral plane and stained
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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[02221 Radiographical analysis of bone. Radiographs (Faxitron X-ray
Corp., Wheeling, IL) of dissected femora were obtained at the day 19
time point to assess the extent of bone formation and destruction. Images
were captured on Kodak Min-R 2000 mammography film (Eastman
Kodak Co., Rochester, NY; exposure settings: 7 sec, 21 kVp). Analysis of
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transmission mean SE. 75 [0223] Histolo%cal analysis ofosteoblasts,
TSA-Bardoraiag 3 Snstematioprrige & thederoiowin’ RRFsditrehisisig TSA
wash Qsteoplasheyliferationrvasanalyzedbyquamiiiieg, e ymwaeneheh an
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was defined as extending from the proximal distal trabeculae to the distal
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laterabplanecoinvieeircebns BrrecsnbiRemepia wintprosessFbrfEBedichigh femora
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sham-injected, and ACE-1-injected mice on TRAP stained )
were used to develop a calibration curve. Image] was used to measure optical density and
subsequently converted to transmission as follows: transmission = 1/(antilog;e[Optical density]).
Given data are determined from a negative image, thus transmission is a direct representation of
bone density. An HP Scanlet 7400c scanner used to capture sub-saturation femoral radiographs
and readings were recorded in duplicate from each femur. Results are presented as normalized

iransmission mean + SE.
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femoral sections as previously described. Honore et al., Nat. Med. 6:
521-528 (2000). In brief, osteoclasts are histologically differentiated cells
appearing as TRAP+ and which are closely associated with regions of
bone resorption. These cells are multinucleate and are found in ‘
Howship's lacunae along the cortical and trabecular bone. Fawcett, D. W.;
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associated with the endosteal surface of the mineralized bone.

containgd SR SRFS TARRCLARY ifish ROt B e S (B TS AR BRI F PRty

space faﬁiﬁrﬁetﬂﬂﬁlﬁlmhlﬁiﬁlﬁm{eé,l ls)danahdhecaciiglaticappéaitased ofithesmliary
dMsis mal by their hi

spnee R R R S L O P

trabecwamw@s @@t@@ﬂégtﬁup@fnﬁﬁﬁﬁm khs mé@ww%ﬁ@iaﬁh%@éﬁmodehng occurs

in this LR COUIBEY- SRS [ESRERIVRIhIAZZH Eﬁdlﬁ@éﬁc@ﬁf&@%ﬁﬂ%&%&wbwﬂs
were |maged using bright field mlcroscop leon %#@ﬁguorescence

advangig dﬁ%‘@hﬂ%ﬁﬁ‘é‘&“ﬁﬁﬂf‘é@%ﬁe‘fi’%ﬁ B P& fhage
conneCapborens aitvitaiev{Daabingsticeka stenrifents ,aShﬂhmgagmfgmm(/HQDﬂ' brectotadr).

Result at6 %s'” (FMSH |I|Ia 1PEES: 1%98%&9:8%”%’1&%9&5%%&%@%&%%%% for

occu ytumor ne 76 ormatlon and remaining hematopoe€itic cells

naive Wmeﬁﬁ@%%ﬂ@@@%m@%@@%&ﬁ%@amﬁ it Eleinediby,

quanﬁ%'iﬂ gfhe Bﬂﬁgeﬂ\é@f AR RiRlask aNBebRRSuERT 713&3&3&3&91. 2 @%ormal
Sevcik et in 111: 169- 180t 004d ? eform n.was % q
marroydpaRe s ﬁ?ﬁ OERE s PR PR Or A" S éetions u%ec o guanti msoz?me

femorgirastionemuevsestjodsaibed. vﬁﬁwed eindeNgpoMeiléd IRGhi2® (BRtifIn brief,
osteocﬁggg%é 19&&8&911%@'&%@11‘%%&%%9&? @%@Qs Regions.efweyen: bengy

formation were imaged with the SPOTII digital camera and guantified.
- associgehyyiffragleTref RS PR iR IArES FRlS AT RIE prelsai ! 4% Arendr
'Hows&mﬁgtmm@ndﬂgummﬂeﬂe FpaB Er 0 bl rematem@h‘@’mamme&uk oglis

Hiso B RCIE AN ! jolsl maroedlan ares 10729 Quaniiaionol
sory fibers |n and s |n bero sensory erve bers was
Saundégt@mmmd é§&fﬁreM@usl§heEﬂs@ﬁﬁédolkﬁ%t@kPétVaﬁs At dpcmantigying the

numbd A E0Rp2Q07; 1BHicily. e HWNBLLGERE mAbarsIa-theg.ReRe ot

regions (proximal, distal and, diaphyseal) and the three bone IIE §e bone

assomeﬁﬁ BF e LTERF B SR TR e SRR 0l
becond BB v e amfonak elaginbfsystetinSio:Rad, tictimomd teA}ledaripped

appeal§ibe 3 ARKONIECA IV NINR G HDEE PR RIS REHRI RRRAY MEHHRD Six
emur sections per mouse Wit ympu

lamellipodia and phagocytic vacuoles. Results are expressed as the mean number of osteoclasts
per mm’” or Ms per mm 2 of diaphyseal intramedullary space, respectively.

[0224) Femora containing ACE-1 cells were imaged using bright field microscopy on a
Nikon E600 fluorescence microscope equipped with a SPOT 1l digital camera utilizing SPOT
image capture software (Diagnostic Instruments, Sterling Heights, MI). The total area of

intramedullary space and the percent of intrameduilary space occupied by tumor, bone
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BH-2 fluorescence-equipped microscope- Only nerve fibers greater than
301m were included in the analysis. To measure the total surface area
(mm) of each bone, we analyzed the same femur sections from which
nerve fiber counts were obtained. The total bone area was measured on
digital images of the femur sections acquired using a SPOTII digital

d| P
fom%am%{e rrgr?%]%é‘ countg dé&{%c e Q SOMNAIG RESH, gmgee RIESRUSY G5, HGare

per total bone area. [0226] Quantification of

(Medig Sirtesmedicin e rgnfioringeMdiy mnséﬁ%m@@a%h%a% JRfty 'Séfecfil:

SevcilP @arapﬁmﬁpﬁW@kk@@e%@newm@uﬁ@ Jhedostpunberef GGRRLE
TOH and RT97- IR nerve f&ers were C ed at 200X ma nlflca

staineg TGS WErdoetab YRS oﬂﬂ}“s?ﬁ&?@“ﬁt‘?’ﬁ epi et
polarifibiBlighandidotif uitiptessrtwchesiol thectanerdibernMo@akeyietsalf, woven

bone REWRI00Y. 43 m]?% d&&éﬁﬁe éﬁ%ﬂc{@t@@ﬂe@%m%mﬁe&m Ogmu%e Pro

sections quantified was measured using a |l cm2 eyepiece gri

Plus it vefisers Rsatl here Riesesed SoeEmMIIERGtRBTdgrefddtere fﬁ’fal@ﬁ@n and
remmﬁﬁ@@'ﬂﬂéw@ﬁ% ceunied pRestlisc iy ﬁﬂ@&d&iﬁimmmum ber of intra-
epidermal nerye fiber len t perm RC PCR ana SIS
102250 mRNBHEVEIEEP! KI@?Igg Ndmé' = Is I:'Ieo‘cia éﬁ%\ﬂ o%erg?am or drcl)%
fibersprasiatetimdrcaits NG E-dewabedrddaried abcdriitegcionnsald gfdétuiéfis2002.
Bneﬂ&n %ﬁ%‘iﬁﬂﬂ&? o%{‘%@@@ﬁ{%%‘&?ﬁy tﬁpég %}ﬁsﬂr 3]Me-apd “a?stﬁi'}h%& WidShyseal)

quantified using Ribogreen reagent 77 (Molecular Probes) Twao-step

and thR PR HESpS BT BRIy A e Eh B AR TP Al oz a
MRCHW)@I}QEBSE)&I iﬁh@ﬁg\besw:fas(gwme Rﬁansanﬂ}mmu sindpjadddth zhﬂ)ﬁam?:éstwe
was am 1ed usl [ sets

Ners e R A R A e R S RS SR DSl
BH- 2@@@@@@@@@@1@%@%&@@ eevn:ﬁw@ Peapidlepdlmn were included in
the axﬁ@s-gss -ﬂ;%g Bl e CMBEAREALTALRESD Hanbl Qi8ikall gy SRR Femur

were analyzed in duplicate from the RT step and normalized to total RNA

_ Sectiopi iRy PSR ACHREIVER, O?He%d[amwfébh%a%?%ﬁﬁgﬁ%@m on

digitap ackag ef(BASHhnstitutens agyiCdnysiNG SRa3 Ui sedisb perdoradatigt ®ab Plus
v.3.0 ﬁlsts?ro%e MRY ANQVAWAS HRed 19 GOFRALE, J&%Hf%&'f?é?{o&%?&lﬁ% Rone

ologica resufts and iImmunohistochemical measures among the

[0226xperimral o FailsmE R B ATEA ASBHE %we@eeﬁew randomly

selectRrRieeieaieasy sigh Hicanis 9Hf%ﬁ8ﬁlﬁeﬂﬁ9ﬁithnﬁzfﬁ’ﬁxwaS@§EQTOH and RT97-
Significance level was %%kat P<0.05: E |nd wdu I |nvest|
at.? éo

; hed 1 t
IR nepy e S e P B B T RS 2|lsl'[°c§j‘chem|s ana Vais and scoring.

only $ingieinerrpdieling! ibs Dlindhte thatiplglanimkssal ﬁimn@rﬁmreé‘émaﬁlm at.al.,
Neur&?g%*’%@ 1848-18535, 1995. The total length of epidermis in all sections quantified was
measured using a 1 cm” eyepiece grid. Only nerve fibers that were at least 30 pm in length, and
projected into the epidermis were counted. Results are given as the mean number of intra-
epidermal nerve fibers per mm length per mouse.
[6227} 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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[0229] Anti-NGF therapy attenuated bone cancer pain to a greater extent
than morphine sulfate but did not affect baseline thermal or mechanical
thresholds. Ongoing pain was analyzed by measuring spontaneous
guarding and flinching over a 2-minute time period. ACE-l + vehicle mice
demonstrated a greater time spent guarding (7.70.8 sec, day 19) as

moie%g%)ﬁ%@ﬁor%@s AtT-pRNIGE,CABLIS (88052 SeeMiRYGhR RIQUEER kit

_ ). Additionally, ACE-1 + vehicle mice exhjbited an increased number
(Appligd fhinerarmie Bac MWM&%MW&;@%%W@W@%%@&
cDNAGKRQApsid L8nk DpiendORybAsipistfRtionNOGANLENGE in ACE-| -injected

A R RN R AR A Fr R A
(SEQ HIsWQign Hicdibijdfe dusBd BiohHES TS CRACHIRY A CA- SR dive The
samplé@dQelar Ry H9) A5 FAMPALGHR AEEE) trvaiicielEia wak BN Anput.

preliminary studies, no significant behavioral differences or side egects
(0225Lyere oSS! Bulen DRSS ERRPEOR BN S IIAG e et
Inc., (QEANENGE 1502 20)ARtin\NGEsthar apys haderaaffieomeitirersedtmelmpare
thermal response (10.20,4 s day 19) as ¢ t ive. + '
oo SRR AR HE S B AR SN LR
experighedy h0Yras Eormpdtielt rempiviconsyEliies G261 Grafageidersigigefion).

ditferd PR ARMAsWEee tesiaddmeomparaihe: efficanysofmorphinesulfate
. (MS) to the anti- NGF antibody in redugiin bogf C ncer-rglated b%haviors.
investigaR RIS AU HTBRY Oh BRSPS G-I BEE ERTHOr e Cion Fev8Sled
remodélaleAabblitdvelitiel exaaiimadsas hiowech steisticalipidnger time guarding of
Rem}ttshe injected limb (6.01.0 and 7.61.2 sec, day 11 and 19, respectively)
= compared to 'sham + vehicle mice (0.40.2 and 0.60.3 sec, day | 1 and 19,
[0229tespectitiety VT the aoR)leneed bengsrike &85 %ﬁ?/’é‘ﬁf@té’f@ﬁﬁm Fﬁ?@@fl’me
sulfaWIRRERE Binehes aliheiniestec iR 8 tatandds 108k cadipyid vand 19,
respectively) compared to shai_n;r % lcl%fglc&égé??(}.%&qgt%ﬁ%&é ga CE-I
analyzedl By opgriTag SBUHIRT YR n}@&? Jiging'glarding was significantly
+ vehig@d udeddoy@itherech ppoitt teatrsent gfahitiNG {2 Becldand . 40:ampaasd to
dav.1L.a sl iyl no{R faie 3 503hicle
the ShandﬁLA:F:Ié 6](1)('r15g éé%ﬁggiﬁ%g%ggi’gﬁ%géﬂc |velﬁ§%?ggﬁ%ﬁ%§}l% %orphine
mice ebed BnC R 200 SR 11 0l PASHSEIRER) o
vehicRURRANed: oA\ Exl o VElbictel 080 ABigiuferhfiin) oG alGF flinakikg irdected
. _alsq significantly reduced by either.chrqnjc tr I- 4 Ao
mice A e A AT TS At} g b -1
+ vehsuifated STROE B 6/80iAVGE rdaimean 249 esfeenERpiBredchrBReaty/kg

flinchin@ ephiee SUlfalad300.aanth 3.3y 183y dhparkd B Aesnpectivelitle @Sigure
compared to ACE-1 + | X . .
10B). In preliminary studies, no significant behavioral differences or side effects were observed

between sham-operated controls receiving either vehicle or anti-NGF.

[0230] Anti-NGF therapy had no effect on either normal thermal response (10.2+0.4 sec,
day 19) as compared to naive + vehicle (11.2+0.4 sec, day 19, Figure 10C) or normal mechanical
response (5.4+0.3 g, day 19) as compared to naive + vehicle (5.2+0.4 g, day 19, Figure 10D).
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O termispad PSS YEIg RS IS8 DARRSB SRR Priifstativlt

vehicle mice (Figure 10F). Anti-NGF therapy significantly attenuated the
bone cancer-related pain behaviors more effectively than acute 10 mg/kg
morphine sulfate. No differences in terminal weights were observed
between sham + vehicle (271. g), ACE-I + vehicle (27Ig), and ACE-1 +
Anti-NGF (261g) animals. In these studies, no significant behavioral
[023ifferencaspilsside effects sushapsiatakiadlindssophietisalfy (vifeto the antj-

obseryed between animals recei I ' and-. . an
e
19 poFetcieEviskedn paialoéHalibFivdst aricdksydssishrapsatisitidickgeer tme
guarcﬂlﬁjf5gjcﬂgiﬁf%gtéﬁ{?ﬁk#qg.@¥fqtf§d%@?.%%g@s@ﬁ_ﬂﬁym% %Lmiﬂaaﬁﬁ@ﬂi@‘immdqibyed o

NOoN-NOXIOUS palpation o e distal tfemur in -1 ana snamnl- In
gt SR HI PG rO aRE| DHACE P SRRAIL. ACE
+ velREpiistered withstzalipe)rgevelnpecb fdlivthevakbd ipmindddhalviGré 2 dag

1,38 pssessed by palpation-ir j iQh. Ndo 3 and 1.040.4,
2 AR D AR S 10, o 100

' dey ompifenseeaivahi- TiEmstckd BhiReae TdHHToRIgd e ey efigeddy cither
chrok0 G- 20d 1 QL alsRahows: thatidn. admisistason ehandi-Nekcansibpdyute 10

911 significantly reduced palpatign-ind ing (Fig. 10G
eGSR A TG Tt 2R T ACE e F Tty
me/kkIniqrsiane 1olhest ACE i O hplentatibn 45 auh Parstiers! el histeanisied
to Aeﬁﬁa Jrl Q%ﬁ&e@&é%&%ﬁ'@&%ﬁ)Wﬁﬁg&&gfﬁn%né NRVAe fs@éx@ﬁ&lﬂnﬂy reduced by

palpation-induced guarding and palpation- induced flinching). These
ek SRS RN OO Bk S0 TS L Iy SR BeR 2cute

10 n@f( ﬁhﬂﬂiﬁﬁmm%.msmoé@ Eat»h%raﬂy :waebspmﬁetﬁ) on amael@érfmg/kg
of disease pr SsiQn or r-indu one formatjon. T cis-af
o LRl S Hore T o s e (o b Bl R 25 +
vehi¢Rigure (Flgyanffosteuebstptstiferaionirrybretenyavdrbehannpogerolated

pain 8 ROSK DAL BIRR o ahla 6 el Shamsiniacted mige did.nal

. demonstrate. significant bone remodeling (normalized transmission val Ej "
ot tRE SR ) o

Acinframediiiaryspace.1ei0. osieerlssisin m2stiapbyserhingamdtitdanyes or

.. area) (Figure 12A) or tumor cells (00 %) (Figur D), as assessed by ...
S0 oA A IR MR HSUPas 09 e T e it

vehidle b-kritldicied mice. In ACE-i + vehicle mice, there was extensive, but

-[02%& arly eqzﬁl}i?\{%%?}_’ %p%;ocwé%w%%g@%ﬁ%@%@ﬂe%ﬂ@ﬁﬁﬁ\/}@di%ﬂgh—evoked

aracterized by multifocal diaphyseal bridging and radiolucencies

pain(helraiaN 26 hemanRssbrt Aettienor 4SS By TERA AR TR ReaTRE IRt AL g tter
the iR Rbenahesieasiasis (guredatyfandistal femur in ACE-1 and shar-

injected animals. As shown in Figure 10G and 10H, ACE-1-injected animals (administered with
saline) developed touch-evoked pain behaviors by day 7 as assessed by palpation-induced
guarding (Fig. 10G) and palpation-induced flinching (Fig. 10H) (both 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 (F ig. 10H) in ACE-1-injected mice from
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osteoblasts throughout the diaphyseal intramedullary area (473
osteoclasts/mm2 and 1277 osteoblasts/mm) and the tumor had filled
most of the intramedullary space (607% 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
day l(péz)rg]a?l_llzéa franspSsian YalkeRi AR Y iFa © Jdnaiaedadueligndio
ACE-TI-induced osteoclast#{ igure 12C) or osteoblast proliferation i
ACEtfrburftrsuritreiad Ay e BN arios SET Ry RIEOp- (A S RIS PR SRS
indudeBiiRaSISO IAGIS BN} IRURROMEHNEIN LG H6%, oft intcamedliaycspadehin in
. __as compared to ACE-I + vehicle animals (Figure 1 IF). Table 4:
ACEF RIS BN E Radiological quantification of bone remodeling and tumor
[023Bf0gressibniNANthNGF Fachy/ efficl ertreatkat AT Bsgapniviogrs aiverfumor-

mdusﬁﬁé"an%/éyﬁléz)oa AGEsAtvehiclevshigleyehisle AntoMGRor a8 ruction,
Histom rphornetry Osteoclasts 71 1610 473 'b 475 (OC #/mm2

tumerigphybddisnrdmeadingsshat BBt BLadhigse Bl Fss Pret 1g (5% Bost
numéO R EPME SRphysed). iskamadetatnspatia)nddderophagesigMy At Rie
L T
throsplame becupiieiirFuidhCeiee 56 BOTESIE Y o hirkiedunarpspalay
e 9SEHRIEY) Hespatanastic Gelsd PR 4000368 30O {% diiamed ulieky and
H&%p&%ggfggggggcqgvéyjiggg%%gg l’tcl)3 geg—?—%?e%%edl Irrr]xlgce. 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+3%) (Figure 11B), marked increase in the number of osteoclasts (Figure 12B) and
osteoblasts throughout the diaphyseal intramedullary area (47+3 osteoclasts/mm’® and 1277
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%0) (Figure 11C), no reduction in ACE-1 -induced
osteoclast (Figure 12C) or osteoblast proliferation throughout the diaphyseal intramedullary area
(475 osteoclasts/mm? and 11815 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
!. Bowne Histomorphometry
Osteoclasts 71 16+10 4743 b 4745 %%
(OC #/mm”® diaphyseal intramedullary
space)
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Score % Normalized Transmission (1/(antilog[Optical Density]) X 100%

1002 1152 1095 1069 (Naive Transmission) --O-P< 0.05 versus naive. b

P< 0.05 versus sham (one way ANOVA, Fisher's PLSD). [0234] Nineteen

days following tumor injection, ACE-1 + vehicle mice displayed an

increase in microphage (Ms) (272 Ms/mm2 diaphyseal intramegbullarly b
Osigeblysiss compared to sham + vehiclé &ntrol mice>()1 MeAfin2). 11815
(OR ﬁﬁGé‘%P@éﬁ?ﬁ%‘ﬂFS@ﬂ%%—injeoted mice (243 Ms/mm2) did not
PiGhificantly alter Ms infiltration, as seen in the ACE-1 + vehicle mice .
MiTrapbeg4)YB235) Anti-NGF therapy hasino obsérvhble efffeldih sensiins *°
(Mreypinpathetel imtrematigacyin bone or skin. Thinly myelinated.or '
spapsinyelinated peptidergic sensory nerve fibers (CGRP- IR), large
TuRyRinaied ReRsondiags{(Bd 97-IR) ard noradrepgrgic sympathetic nepye
(%ip@ﬁﬁly@@hh}&géa@ng@g@wed in the ACE-1 injected femora or the
ochipidgaw plantar skin by immunohistochemistry using antibodies raised

T2 giagz SCGRP, RT-97 and TOH, resp&ggvely. GGRP-IR %\.}a,a‘iberss\yggab

(%?n? %L]Awb%c%ﬁggﬁbone (periosteum, mineralized bone. 81 bone
marrow and tumor) of the ACE-I + vehicle (23.51.9 fibers/mmn),and

HenpRpeeightlNGE (24.01.9 fibers/ndRfEhimald Xevell adhtihie shadfé ™
o lpsprerd s pasgineidiith2) and naive + vehicle animals (24.62.4
2 Ra‘{fi%gr%ﬁrzr}@ngw%y%gn nti-NGF animals (23.11._9_fibers_/mm2) (Figure 14).
e was no significant difference between the intensity or density of
= i i =} + vehicle (13.90.5 fibers/mm) and ACE-1 +
% afeeontsEd Teupmipsipers/mm) hindpaw skin samples (Figure 13A&B).

(WieniitaglOtieré was no significant difference between the intensity or '
_ﬂeﬁﬁ“‘?ﬁgﬁm PR disers in naive +nghicle (141404 fibersfoum) and 10619
naigeaiveanti-NGF (14.21.3 fibers/mm) hindpaw skin samples (Figure

TapwByitifferences in the density and intensity of RT97-IR and TOH-IR
fibers were also undetectable in naive + vehicle (4.22.2-RT97 +

Score

——a-p< flbersmwr e 02.7 TOH + fibers/mm)-and naive + anti-NGF-treated--
b p< (BDCBURHIT fofibers/ NG U, FisteT OM.900bers/mm) animals. There
were no significant observable

[0234] - Nineteen days following tumor injection, ACE-1 + vehicle mice displayed an
increase in microphage (Ms) (2742 Ms/mm* diaphyseal intramedullary area) as compared to
sham + vehicle control mice (2] Ms/mm?). Anti-NGF treatment of ACE-1-injected mice (243
Ms/mm?) did not significantly alter Ms infiltration, as seen in the ACE-1 + vehicle mice (Table
4). .

[6235] - Anti-NGF therapy has no observable effect on sensory or sympathetic innervation
in bone or skin. Thinly myelinated or unmyelinated peptidergic sensory nerve fibers (CGRP-
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 thronghout the entire bone (periosteum, mineralized bone.
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differences between the intensity or density of CGRP, RT97 or TOH-IR

fibers in the skin samples of ACE-1 + vehicle and ACE-1+ anti-NGF

versus the naive + vehicle and naive + anti- NGF animals. [0236) Level of

rnRNA expression in ACE-] cells. NGF expression in dog brain and

ACE-1 cells were compared. Five independent ACE-i samples were
bone MaalyZadd antoi) eakh o00E- INGEEXp(ZSSidnoWasvelov) thd VBt of anti-NGF

ection, of the PCR assay. i j r@s&% I -

(24‘{3%;%5%&@%1}&}1%8“ gyl/sc?g %%%%%:’ﬁgﬁg w eﬁqéreg'!s@kg]e A'CE-'i‘; t}si?'il%py)les a%}a’&:jtn%%
+ vehiloswittis 1RrbeHbIRIINT tytebreTan-NEF mimkia @ grdsshhemimm)
(FignRGE 113RBRIES Wag AkleaskiRdd Jolddess RIS Qi PERIDGRP-IR

Example 4 Analgesic effects of anti-NGF antibod I tients with
ey G e 15Nl P AT A 10 o BN B 1 P m
hindpptositaiaiphre@steansas{D iy rdndomiz ed spaidebo-dbitrote detween
the inflRe G PAOG P ARG S HRALR NG IME 40 BBSeiNErtPnaive +
. peak, duration as well as pain relief as measured by Visual Analogue
anti-NSHAIB A PAISY Ybrirravdiirg d skiestroty ykigwod @%@@?br@%@@‘gﬁ/@%f
densi@ N fahA0tiedy ERaig qUMPR edeniihcptatebemirpatienia witte + vehicle

moderate to severe pain fr etastases to the hone d ither
R B AR o A e Lt dlbairags 0
RT9776}indncare m@er_ieﬁ@@ﬁb@dmm}mmrﬁmmmhm@@as@mwle
differdQNE b§%v9é£etﬁ9 sitherprpsiata.Piireas eanees, araenielied in thessiydy.

During the screening period, patients are required to record their pain .
sampley/ef ffeF triestpelr aankr KB Taofd e deeat therisliAgbefve + ant-
NGFIggigation for 14 days prior to administration of anti-NGF antibody E3.

0238] Two hundred and eighty. patienis gre itted to the study. .
0236kt MO AR 8 LA A S R i god
ACEdneiBayeR9;ciotewdn & thcindusndieny SEHvb sarmts ot b awdlirrd. pathitetish one
NGF® %s@i’&ﬁl%é!&fé%@ﬁ@ré@ygéﬁ%&}f%ﬁﬁmm%&%ad@fﬁ gighidin crossed

patients are divided into four-groups and -each gaou&?%ais%\/gnt aélents. -
the Upaghehha YA e LR SAREE IR PREEBONS 06 B SUEgns:
the thQ)Dgk10faolEsNTraNiiosR K3 G238l Analje siCBifeatsplaewas at least

ssed four times daijly for fourteen days before dosing and for a period -
278 gcﬁés%sﬁigﬁ?hesx Bfter a Ir]hll)r}](al‘lsnti'ration of antibody E3. Outcome is assessed as
change from screening baseline (mean pain level for fourteen days prior

to administration of placebo or gtiBeeyE3). Any decrease in pain scores

and/or decrease in use of other analgesjcs, . .
Analgesic effects of anti-NGF antibody 3air9 patﬁmts with moderate to severe pain from

6 Cross

metastases to the bone due to eiﬂxer prostate or breast cancer
[6237] In a randomized, placebo-controlled, double-blind study, anaigesic effects
(including time to onset, time to peak, duration as well as pain relief as measured by Visual
Analogue Scale (VAS)) of intravenous doses (100 pg/kg, 300 ng/kg, or 1,000 pg/kg) of anti-
NGF antibody E3 are compared with placebo in patients with moderate to severe pain from
metastases to the bone due fo 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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in one or more groups of patients treated with anti-NGF antibody E3
compared to placebo demonstrate efficacy of the treatment with anti-NGF
antibody E3. [0240] Although the foregoing invention has been described
-in some detail by way of illustration and example for purposes of clarity of
understanding, the descriptions and examples should not be construed
due toastiimiting dlaeseepe ahthe inventidrd B3HEEMmiVISD tritgsbeofcetargeetiod,
pauen%rgr\é\/}ggf Ct&"zo('r\é% 431@{:}96 %éﬁ%?t%@ﬂ@?ﬂ#@n@fa?sm@%ﬁﬁmgé%f

treating bone cancer pain in an individual he use of claim 1

other guhigrsif tirdiprsion &ardalepunits %@%ﬁ@%@%ﬂ@ﬁﬁ*&t@%aﬁ%@@%he

[o23gise of Gm%awwﬁam@ﬁﬁmm@aﬂmmedﬁamt@ ostepPSaEandody
The method of claim 1, wherein Pzﬂn is from can

3 adfpaisigh entts BoNe eTraneS LS PSR 4 v SIRE Caeare of o

ﬁereln%he cance
weekdnebastisizedhtiohrghis aselmedwmﬂmcb@saveewﬁ@efvmémreém pighty

pa’uen%’I a%ﬁﬁpggc{ éﬁ %%&@CAJ@ Wﬁas@egaﬁ%%%&gtgqmw‘éup

receding claims, wherein the NGF antagonist is an anti-NGF

are twamhg&h@kaaé@@,ugﬁegv30ﬁﬁg/ﬁ§e05ﬁ8%‘%m%k%\ﬂféemm& UHHNEE-

[0239?""[3-90%13@%%@5@@ &em%éﬂﬂﬂ&t} antbegdyy & Thetusedaf Clatrbiosing
wherein. th antl N ISt ntlb h ized

and fof g period 8& SIRE, Wherém g%n %dé(%% 2y on|s"f“LJz§DF1’%1t{;I ody %@&Q%?ﬁan

chamrﬂqmostya@ﬁn@mas_@na"heea@eam tamgl End ety PPt paYaE|pEtien of

place?r%i"%%o@f‘%p gt ARtRAdY BiRdsBumAR/NGEorease in use of other analgesics

in one or more groups of patients treated with anti-NGF antibody E3 compared to placebo

demonstirate efficacy of the treatment with anti-NGF antibody E3.

[0240] Although the foregoing invention has been described in some detail by way of
iHustration and examp}e for purposes of clanty of understandmg, the descmptmns and examples

should not be construed as hmmng the scope of the invention.
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11. The use of claim 10, wherein the anti-NGF antagonist antibody further
5 binds rodent NGF. 12. The use of claim 10, wherein the anti-NGF
antagonist antibody binds human NGF with a Kp of about 0.1 nM or less
than about 0.1 nM. 10 13. The use of claim 6, wherein the heavy chain
variable region of the anti-NGF antagonist antibody comprises the amino
acid sequence shown in SEQ ID NO: 1. 14. The use of claim 6 or claim
13, wherein the light chain variable region 15 of the anti-NGF antagonist
antibody comprises the amino iil%q uence shown in SEQ ID NO: 2.
15. The use of any one of the preceding claims, wherein the NGF-
antagonist is not for co-administration with an opioid analgesic. 20 16. A
kit for treating Q016 A0S RATERRINGSINhARMNG h aRtagaTstiNg 2

instructions for using the NGF antagonist tq freat bone cancer pain. -85
medicament for treating bone cancer pain 11 an individual.

2. The use of claim 1, wherein the bone cancer pain is from cancer

originated in bone.

3. The use 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 use of claim 4, wherein the cancer metastasized 1o bone is

selected from prostate cancer, breast cancer, lung cancer, sarcoma, and renal cancer.

6. The use according to any one of the preceding claims, wherein the

NGF antagonist is an anti-NGF antagonist antibody.

7. The use of claim 6, wherein the anti-NGF antagonist antibody is a

monoclonal antibody.

g The use of claim 6, wherein the anti-NGF antagomist antibody is a

humanized antibody.

9, The use of claim 6, wherein the anti-NGF antagonist antibody is a

human antibody.
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10.  The use of any one of claims 6 to 9, wherein the anti-NGF antagonist
antibody binds human NGF.

11.  The use of claim 10, wherein the anti-NGF antagonist antibody further
binds rodent NGF. |

12, The use of claim 10, wherein the anti-NGF antagonist antibody binds
human NGF with a K, of about 0.1 nM or less than about 0.1 nM.

13.  The use of claim 6, wherein the heavy chain variable region of the
anti-NGF antagonist antibody comprises the amino acid sequence shown in SEQ ID
NO: 1.

14.  The use of claim 6 or claim 13, wherein the light chain variable region
of the anti-NGF antagonist antibody comprises the amino acid sequence shown in

SEQ ID NO: 2.

15.  The use of any one of the preceding claims, wherein the NGF-

antagonist is not for co-administration with an opioid analgesic.

16. 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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