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attachec.l to an immunoglobulin UUmb RSB 2R OPG-Fc
crystallisable fragment; OPG-Fc (A TH AMGN-0007 &\ % 3k
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AUC area under the curve gh#R T i
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Calmette-Guerin EEE)
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BFR/BV bone formation rate/bone volume B EE FE
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resonance
BLI bioluminescense imaing EMFENA A =TT
BMC bone mineral content BiEE
BMD bone mineral density BEBE
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CAM chick choriallantoic membrane =T ) BERE
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Cr creatinine JVFF=
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CT computed tomography vt a—ZWEREE
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associated 4
CTX C-telopeptide C-7 a7+ K
DMBA dimethylbenzanthracene CAFNANRC AT TS
DTH delayed-type hypersensitivity VB IERBEUE
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ELISA enzyme-linked immunosorbent B E AR E R E
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eNOS endothelial nitric oxide synthase P E—B{LE RS RkEEE
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ERK extracellular signal-regulated RSy g —F
kinase
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Fc crystallizable fragment of mEsu ) RS S A
immunoglobuling
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262 EEBEFRBROBEX

FIATT
&= B L CWRWERE (35) BE L CWARWERE (R)

HCM hypercalcemia of malignancy EMEREICEI BN Y AME

hERG human ether-a-go-go related b FNAETEMRLEIEE D Y U AT
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M-CSF macrophage colony stimulating v rua7yr—yYan=——REKEF
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sham sham-operated {AFH




262 EEHROBEX

FIARARTT
g5 B LTV RVWRE (3E) BE L CWARWRE (B)

SRE skeletal related event BEEESR

TGF-B transforming growth factor HEEREER T B

TNF tumor necrosis factor IEEERET

TRAIL tumor necrosis factor-related TNF Bi@E7 R b— 3 AFEB Y o
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TRAP tartrate-resistant acid BEOBRERERER R 7 7 2 —F
phosphatase

uNTX/Cr urine NTX corrected for urine RHP 7 VF7F=rvHBELEFRF
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vBMC volumetric BMC A% BMC

vBMD volumetric BMD {£F% BMD

VEGF vascular endotherial growth mE RN EREEF

factor
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Denosumab, a Fully Human Monoclonal Antibody, has Selective

Effects on Human RANK Ligand and Human Osteoclasts

Sht MHE) Ju—r AR THET 2w b ]
RANK J F ¥ FRUE MEEMRIIE L, EREEHZTRT

Effects of Denosumab (AMG 162) on Bone Mass and Bone

Resorption in Human RANK Ligand Knock-in Mice

bR RANK VA K v o4 v aenitsr ) 2vy RO
(AMG 162) DEEEVERIR~DOEE

R REE

Effects of Denosumab (AMG 162) on Bone Mass and Bone

Resorption in Aged Human RANK Ligand Knock-in Mice

Zlt RRANK Y H U R w7 A0 RIBT DT ) AT '21
(AMG 162) DBEE BRI~ DEE

B &

A 6/12-Month Subcutaneous Toxicity Study of AMG 162 in the
Cynomolgus Monkey with an Interim Kill After 6 Months and a
3-Month Recovery Period 102090 mRHEE
H= I A FNMTET D AMG 162 O 6/12 » B E THREEERR
(6 » AR ICPHER. 3 » A OEEIRE)

AMG 162: A Monthly Subcutaneous Injection Osteoporosis

Prevention Study for 16 Months in the Cynomolgus Monkey . .
AMG 162: H =2 A FAITHITBH | FOL FEMIZ L5165, 103981 RHEE
A BHRE TR

A 12-Month Osteoporosis “Switch” Study in the Cynomolgus
Monkey 106564  EEHREE
A= AYAD 12 3y AEHRE IV EZ) AR

Effect of OPG-Fc on Tumor Burden and Osteolysis in

MDAZ231-F11Luc Bone Metastasis Model in Female Athymic Nude

Mice, Prevention Setting R2006160 FHRHmEE
MEEERIRR X — K= 7 A0 MDA231-FllLuc BEBEF VBT

% OPG-Fc OIEEAMBER NERB~ORE, BB TR

Effect of OPG-Fc on Tumor Burden, Osteolysis, and Survival in

MDA231-F11Luc Bone Metastasis Model in Therapeutic Setting w
MDA231-Fl1Luc BEEBE T LICH1T 5 OPG-Fe iEfamE, R2000161 mitwEE
B, £ ~ORE, RFERE

The Effect of Tamoxifen and the RANKL Inhibitor Osteoprotegerin

{OPG-Fc) on the Growth of MCF-7 Cells in an Established Bone

Metastasis Model in Female Athymic Nude Mice .
MR — v ADBEBEEEF LIcRT 54T~ R20080161 REHHEH
=R RANKL BREHA AT F 7T 5 Y (OPG-Fe) @

MCF-7 #E O 78~ D B3
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The Effect of Tamoxifen and the RANKL Inhibitor Osteoprotegerin
(OPG-Fc¢), Alone and in Combination, on the Growth of MCF-7 Cells
in an Established Bone Metastasis Model in Female Athymic Nude

Mice ) R20080162 RHEMEE
MR X — R U XOBEBEFET VMIZBITHZEF LT

= VR RANKL REH AR FF 754 Y (OPG-Fc) Bt
K OBFH > MCF-7 iR O 5~ D B2

The Effect of Pretreatment of OPG-Fc¢ on Prevention of Bone Mets in

MDA-MB-231(F11)Luc Bone Metastasis Model in Female Athymic

Nude Mice R20070953 fFHHEE
MEERI R X — K= 7 X O MDA-MB-231(F11)Luc BE8E T M2

1} B OPG-Fe Al 5 O BB T~ DR

The Effect of the RANK Ligand Inhibitor OPG-Fc and Docetaxel,

Alone or in Combination, on Tumor Burden and Osteolysis in a PC-3

Prostate Cancer Bone Metastasis Model in Male Athymic Nude Mice .
HEMIRX — R~ 7 20 PC3 ALIRBREBES Vicky s R20080083  RikASE
RANK VU v RFREH| OPG-Fc R U N & &2 VB It A

DEFHAZER VEBEHR~ORER

The Effect of Human OPG-Fc Treatment on Tumor Burden and
Osteolysis in a Murine Model of Bone Metastasis of Human
Non-Small Cell Lung Cell Line H1975 Luc in Athymic Nude Female

Mice R20070963 HEMEE
MEEMAR X — P~ 2D b b3/ EA R H1975 Luc B

EBEF VBT S E b OPG-Fe #5 OIEERMKER B ER

~DFE

The Effect of the RANK Ligand Inhibitor OPG-Fc on Tumor Burden
and Osteolysis in a Murine Model of Bone Metastasis of Human
Non-Small-Cell Lung Cell Line H1299 in Female Athymic Nude

Mice R20080310 RiHEE
HEERR X — K< 20 FIE/NRE R HI299 B s

EF/VIZEIT B RANK VU 7> FEIRZEHI OPG-Fc DIEEHAKER

WEVRIR~DRE

Effect of OPG-Fc (in Combination with Docetaxel) Treatment on

Tumor Burden and Osteoclast Remodeling in a Murine Model of

Bone Metastasis of Human Non-Small-Cell Lung Cell Line H1299 in

Female Athymic Nude Mice R20080331 HEPpLEE
HEERIR X — M= v 2D b IR MR H1299 B

ETFMCBIT D OPG-Fe & (K& FLAHH) OEREERE
BRUBERRYEF ) VI ~OFE

Effect of OPG-Fc (Alone and in Combination with Docetaxel)
Treatment on Tumor Burden and Osteolysis in a Murine Model of
Bone Metastasis of Human Non-Small-Cell Lung Cell Line H1299 in

Athymic Nude Female Mice R20080332 HExk#gLtE
HEEMRRR S — N~ v 20 b F IR MRRER H1299 B inf

ET /MBI D OPG-Fe &5 (BMEU FEFFELHHA) O
JEFARE R BB~ DS

10
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RRA HBEE R

Effect of the RANKL Inhibitor RANK-Fc¢ versus Vehicle on Tumor
Development in a Hormone and Carcinogen Induced Model of
Mammary Tumorigenesis R20090211 ER#EE
FNVEVERPBAMEIZL > THERINIAEEREETNVICE
VJ 2 NEBE T~ EFNZ 33 5 RANKL fAEH| RANK-Fc O %h

The Effect of OPG-Fc on Neovascularization in the Rat Corneal Disk
Implant Model of Angiogenesis

FEMERROT v FAKT 4 27 BRTF Loy p RA00260 BRAGHE
OPG-Fc O MEHT 4 ~DFE

The Effect of OPG-Fc on Neovascularization in the Rat Corneal Disk
Implant Model of Angiogenesis

HEMERROT v FAMT ¢ 27 BT 7 vicpy s R002204 REREE
OPG-Fc DB FE~DE

The Effect of OPG-Fc on Neovascularization in the Rat Corneal Disk

Implant Model of Angiogenesis .
FAMERRO T » bABRT 4 27 BEEF Vs s R00267 RRRE
OPG-Fc D MLEHFHE~DRE

The Effects of OPG-Fc, RANK-Fc, or Alendronate on Tooth Eruption

and on Bone Density, Geometry, and Strength in Neonatal Rats

FHEFT v MBS OPG-Fe, RANK-Fe, X7 L Fuk R340
— FOEFHEH, BEE. BER. RUBERE~DEE

EHHEE

Long Bone Geometry in 1- and 2-month-old Transgenic

Sprague-Dawley Rats Overexpressing the Soluble RANKL Inhibitor

OPG During Growth and Development "
557 R S FTVARE RANKL B4 OPG ZBBIBH L T1op b5 R20000069  SBidds®
VAV =y 7 Sprague-Dawley 7 v bD 1 3 AR 2 » A#BiIZ

B 5 REFIK

The Effects of OPG-Fc or Alendronate on Tooth Eruption and on

Bone Density, Geometry and Strength in Neonatal Rats: A Recovery

Study R20090070 HE@MEE
BAEFT v MTBIT D OPG-Fe, XiE7 L Frx— hOWFH

H, BEE. BBK. RUBEBRE~OEE: BERER

Dose-Dependent Effects of OPG-Fc on Tooth Eruption, Bone Growth
and Bone Strength in Neonatal Rats

WAFT v MOBIT AEFHL. BRI, BRE~DOPG-Feop R20090282 miSHEE
PRI 72 8

Comparison of Two Anti-Resorptive Therapies (Alendronate vs.

AMG 162 Monoclonal Anti-RANKL Antibody) on Murine Fracture

Healing 1.158 RRHREE
T ZAFIIREICBIT 3 2 >OBRNIEEER (Tl FoXx

— bR AMG 162 € / 7 1 —73 /L5 RANKL #ifk) Ok

A Single-Dose Subcutaneous Administration of AMG 162 for

Cardiovascular and Respiratory Evaluation in Cynomolgus Monkeys .
DI AFAMCEIT D AMG 162 ORER FRSIZE 3 0me 101606 RIS

B ORI %5 % 57

1



262 EEHBROBEX
FI/ART

2. HERFTIHR
2.1 In vitro ERER

E b RANKL, =7 A RANKL, dWCXZE b RANKL LAZh0 TNF 7 7 2 U —5FiZxd 2
F ) AT OB EBRERERERE (ELISA) ECX->TEMLE, “AREZERLL
THIETS &, B D RANKL DRIIZT /) AT 0RfES L, —F. & M OPG (k= b r
—/V) ¥, & F RANKL, =7 & RANKL, #TNZE k TRAIL L #EAFEETH 7= (RERH
= s . BAMELISA RARBRICK W TIE, ¥/ A< 7 OEMLE b RANKL io%
THREEILFEME F RANKL 12 X - TREKRFANICIHE S 523, RIEME TNF-a, TNF-B,
TRAIL, XiZ CD40L IZ X » TIIAEENRZWVWIZ R &ENT, 7u—H A + XA PV EHAWT
EiE LB OBAREARBRICBVL T, F¥ 4 =—X A2 ¥ —FJIRMAaK CHO Mgz
R IEEFEAE L F RANKL 26355 /) A< 7 OfEEIE, FAEMEE P RANKL 2L -
TRERFOIZIAE &N DA, TNF-o, TNF-B, TRAIL, XX CD40L IZ X > CTidfRE XA
pote (s E NS . RANKL 08325 ) A~ T0EEHmMEI =21 Pk
thETHRLIHRITHY, - b2O00RICRIT BT/ A~ 7 DEyBEE, /2R
B (£ a2— 264 BR) 3BODTHEELTWRZ b, I=I2A4PNVET ) AT
ORBZOR OEEEOFEOFMCE L -BHETH L, T/ ATEYVAXIIT v b
ONEME RANKL IZ8f L TIBEMHER IR WED, T/ A7 IZEE L 2 ERFEREETT -
EETIRER TE 2 (REgsE 0.

7 /) A<T7 Db PRANKLIZRHT 2GRt RE 7 7 A€ LBRELERE (Biacore)
AT R OFE B EERIMEIC K> TFFli L7z, 7/ A< 7 Dt FRANKLIZXS 2 B Atk
BiacorefEAT DRHBR ZA LB XA T\, LD ESHOBWEES EEmERMEIZ L - T,
b FRANKLIZHT 55 ) A~ 7 ORGSR ER (Ko X 3x10°MTH5 Z & BH L
ot REsEEEPs)).

7 ) A<71X., b PRANKLIZIKFF L 725 B MR CEABEREEBER R 7 7 4 —F¥
(TRAP) ML EMMOREZ#H Liz2s, = 7 ARANKLIZEKTE L= % T L 22
Doz, MLz e PRANKLIZT< U X AMHHERER~ 7 0 7 7 — CHIIRERRAW A AL % 5]
L THEMAREERSEZRR TR, 7/ X713 EHIaTERE LT 50%EERE (ICs)
fH1.64ngmLTHRELE, &5, ¥V ARANKLZEAT AV VAR bu—<ST2 & IEfE
HO< T A EREMROLERR T, WEAMROEKZ#HET L7z (Atkins et al, 2000), 7 / A
<73, 1I°MOBRETH ZORBRRICTHEMIRFERZMH Lok, &6 OR
BRCIE, MM X B b PRANKLIZ TR SN2 FEMER O~ v R B MR & OME MK
27 ) Av 7 DIC,IE 10 MTHELE: RBrasEriiihs).
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262 EEREBOBEX
FIRRT

22 Invivo RER - BERBETNIZEBITZF/ AT TDES
221 F/AITIZLBE FRANKL EHESHIL VI LMEDEESFER (B
sHsz s
EHE<TRCEBNTE b RANKL 3@ A7 aMEZEFRLAEZZ &b, B b RANKL
X+ 2 RANK 2FEHL L TERNREZRET S ENFBRINE, £TF /A T7iXE b
RANKLIZ K> TEHBINE=BEIN U LMEEL, BAED 03 mgkg BRIE THRENGHE
gEmicEELE (12-1. RaasE .

- PBS +PBS

—{—RANKL +PBS

-+ RANKL + OPG-Fc 3.0
—&— RANKL + Denosumab 0.3
—&— RANKL + Denosumab 1.0
—{— RANKL + Denosumab 3.0
—x— RANKL + Denosumab 10

{mmol/L)

Blood lonized Calcium

Days After Treatment

E@aA %2 MHEBDFI = ¥ A1, & h RANKL (0.5 mghke) XD VEHESAEAEE (PBS) #1 A 2
E# 5 L7, RANKL 8%, HHIC huOPG-Fe Xi3F J A7 %<7 A HEREK T#E L, RANKL 5%
HEIN T AMERXNTAERBEPE=F— LT,

F—& 3 « EERERTRT G683 .

i RemsE s

= 2-1 RANKL B ALY LMEICHT Z2F/ AR TOBRERTESOER

222 FEEhURANKL / 994 oo RIZBITET/ AT TOEBHER (R
s== 0

7 ) AT X RANKL iZIZHEET. ER-UVAIS v MLF /A7 2 el
BELTOHLRERERAERE - RBasE ). = - chERRBRIC
BWCTF /A7 OERERET 220, (/v 24y KD EffERAWVWTT / A< 7 RE
#T D RANKL DX A SHOLERRTHBETFEBZ v A2 ER LU, BERCE, ¥
ATBEGEFIVALTZ bEMERIL, v U XA RANKL BaF2a—FF38E 57 Y &5t
Ak h RANKL BiEFEBEB2A, Z0aVyA 77 b e, EFHEBERZIICI-T
CTOARGT ) AIEALE, TOBRECEIY., AR ARANKLE S =7 YV iERESN
TW3, WM (ES) #la% C57BL/6 MBMRICHEAL, FRELTELEF AT L Black

13



262 EERBOMEX
FIRIT

Swiss/129 v 7 R # REL X ¥ TEMMRBERE Liz, 2N b0~ v 22T 2 53M 2RI
s E o wER L,

INETT-oHEIZE T 5 RANKL REIZET5RBRORE ST, 7/ A7 LV b OPG
PRAWTEREINTER, £ZTE7, uRANKLKI v 7 2% AW T OPG L5/ A~ 7 RH
BOENZEEREZRTNE D PERFT L2, HE huRANKLKI v 7 212, V) VBEHERE
#Ak (PBS). ¥/ A<7 (5mgkg). Xix OPG-Fc (5mgkg) OWTFnn%i# 2 B, 3 ERH
pT&E L GarRsE ). 7/ 2~7 RO 0PG-Fe i3, BEMIRE (%EH;
2-2) RUEEMIRDNAA A< —H—ThDHMIEF TRAP 71 ¥ 7 +—24 5b (TRAPSD) {E%
BB ORBERTEER, T/ A7 RWROPG-Fc i, HHREFE (K2-2) RUMETR
BMD (vBMD) % F &z oMM v @uunsE o). chbogErs,
FolEEOBREBETNVIIBWTESHFRINTER OPG-Fe iX, T/ AT OENFEER
DB 2P — N ThHH I ENRBINS,

14



262 EBFBROBMEX

FI AT

- ]

4 WTMice !  huRANKL KI Mice
9 - |
g8 !
5g T
w s [
5P |
8 g -
S 9 |
o 0 1
» X 1
o> :

l * "

1 -
VEH DMab VEH DMab OPG-Fc

o 97 WTMice | huRANKL KiMice
e 1
E — 1

S 60- ! ;
o 3 A
53 '
@~ 40 1 :
- _.‘E 1
® O I
3" !
2 X 1 ]
© I
= :

VEH DMab VEH DMab OPG-Fc

DMab= 5/ A=, Kl= /v 7 A, VEH= @, WI= F4R

FE# huRANKL Kl = 7 2 DEREFHI 7 A —FIIRT 55 /) X< 7 OEMA. &% huRANKLKI <7 X (3
~4 15 /FE) 1z, B (PBS) . ¥/ A< 7 XX OPG-Fc (5mg/kg. H2E. FTHE) % 3 @8EH®RSE L=,
SR O WT BEIFICIR. BT ) R~7 %2 5 L, BB EMEBIEOBKIFIT SV TERIESHI
EHE L M BRREE. T/ A= 7 T 0PG-Fc #® 5 L72 huRANKL K1 = 7 A THEBICIERME Th o 7223,
WT *URATHEHT /A TICEVET Lighotz, HBEEEIZ. huRANKL KI =7 2DF ) 27Xk
OPG-Fc B EHTHBIZEMELZTLEN, WISURTRFT /A ICXoEmML 2o,

BT (ANOVA) K U Dunnett SR E % M L 72, * huRANKL KI = 7 R¥EH 2 > b o — 8125 L.p <0.05.
it stsmes o » oz

B 2-2 F/ AT TRV OPG-Fc OZENEERDOHLE

15



262 EEFBOPMEX
FIARTT

223 ZEEhuRANKL / v 9O A4 URIRIZETET/ AT TOERRER (5
ez B2

Hipw U A LB L TEORMARORREENE L KT 2E# O huRANKLKI = 7
Z2ERAWT, T/ A7 0BT L2ENFERAOARRIGHEZ BRI LT, 10 » AlGD
huRANKL KI =7 A IZIEH (PBS) X7/ A<=7 2 Xit 10 mg/kg 238 1B, 3 BRIET#
L7, ¥, EFOBARERFICIIBEELZES L, uRANKLKI v 7 X OFHEEREE O
Tlhg~vwAr/narsva—F—WEREE (7278 CT) XV L, BlEExHREL
72 huRANKL KI = 7 2 TiX, HEDE DV L D1 OEREHAEE T A —% (fl: H6IE
HEDWERRE vBMD R OVER B ATRE) 2, BARRBFOBEE = ba— VB LB L TH
BIiREETRTZENALNIC o7z, ZOREERENSL, huRANKLKI = 7 2 AR iz ¥
A7 RANKL {38% 65 < <7 X RANKL £ ¥ < 7 X RANK OiEHEILERNRTHL, £07D
huRANKLKI =V ADEBREWVEEEZFTHI LBRBIND,

7T AT, WEMR~Y——Téh5MmiES TRAPSH EZ FHEEFNICHHEIL, BHE
HTIR®EET7 14, RU21 BE, BRAEHTIRES 7 BIZAER TRAPSH EOE T2ED
b Bz hr—ABIX L p<0.05; £2-1), £, T/ AT IXBHE~—I—T
HOAMBRAATAAN VEFEIMH Lz, T/ A7 LoTHhebENEZIDORIG
i, BEAE BRNAEBEMNICEFICHBE L OO BEICFPHINIRIGTH D, REIELER
OEFREZFAITIR, T/ A7 IXERETEZEMIYE, BEMREROEIFBRE % B
ERDBIENTFENT, T, BOEHO~YA 7 a CT TR, T/ ATEREIZLVIBRE
vBMD AEEICHEM L, E2MERE OMENFRICWE BREABEEROERIEOEM, X
2-3) T BRI LEMNREINT,

16



262 EEFBROBEX

FIRART
350 . il -
S 40
A 3004 g
[T
§ 2501 —_ g 307
%gzo& 2.
S8
P qsp{ o < 201 —=
g &
3 100 o *
g 5 10 ==
© =
g 50 F:
0 s 0
VEH VEH  2mgkg 10mgkg VEH VEH  2mgkg 10mgkg
WT Kl WT Ki
Kk
Em- *%k 5_
170— E T
- B0+ = 4
[72] ~—
g 50 S .g KR *
E 404 = 5 I
=
B 30 g 2]
E 2
= 107 (=
0 0
VEH VEH 2mgkg  10mgkg VEH VEH 2mgkg 10mgkg
WT K WT KI

Ki=/ v 7 Ay (ZORTIEhiRANKLKI #55%) | vBMD = KB HEE, VEH= A, WT= B4R

10 » A0 WT RTVKI = 7 R, @ (PBS) WL F / A<=7 2 Xix 10 mg/kg 2 1 B, 3 ERKET
BEL. FIEHOEREE~A 70 CTHEFICH L, BRIZ, KIURADT /7 A< 7 2 mgkg 58 (n
=35) ZE, FHoHOFY + EERELRT. —TEEDESHT (One way ANOVA) & OF Dunnett ¥ E
EFRAONT, KISUVABES Y bu—ABEORBIZL > TF /) A7 0EBERF Lz, Kl <7 REH=
Vho—ABEL B L, *p<0.05 RO **p<0.01,

i #KeasE

B 2-3 huRANKL / 994 I 9ADEGEHDTA20OCT @i

17



262 EEHROMEX

F/ART
& 2-1 huRANKL / w4 A > XM MES TRAPSD [THT 5T/ A TDER
Group- Dose Serum TRAP5b (U/L)

Treatment (mg/kg) Baseline Day 7 Day 14 Day 21
10.663 7.926 13.038 14.720

WT-Vehicle N/A
+0.736 +1.686 +2.093 +2.354
11.331 8.888 9.113 16.648

KI-Vehicle N/A
+ 2.649 + 1,725 +1.822 +4.382
15.663 0.845° 4.182 16.535

KI-Denosumab 2

+3.827 +0.165 +2.548 +4.323
KI- 10 17.655 0.330° 0.322° 0.3700°
Denosumab +1.396 +0.023 +0.057 +0.047

Ki=/ v 74> (ZDOFRTIThuRANKLKI #779), U= H{z, WI= B4R

10 # ABOMWTR UKl 7 22, B (PBS) ¥ICF / A= 7 2 XiX 10 mg/kgZi@ 1B, 3 BMET
&5 L, MiZFTRAPSHEZHIE L7z, fRIT, T = ERERZEL LTERT (6 /). One way ANOVA
EUDunnettREXAWVWT, KIV ABH o ho— LB BLORBRICL>» TREODEELRET L, KIw
AT b — A B BB L, *p<0.05, "p<0.01, BRUFp<0.001,

st REms s F

224 EBMEEZHAZIVAYFNLERVE12 3 AREICKHIEERFY
INTA—B (Y12 1 AEEERT 2 MHEER. RBREEE 102090)

12 » AEWRBR Tk, HEMERHEERE D =7 4 PL Q2.5~4 &) ITIBEHIIT 7 A< 7 (1,
10, XiX50mgkg) #H 1\, &K 125 AMTES Lz, FHEES3I AL 658 (6 » AR
BEVANCEC LB 4OV I FIZER) RUVI2 » ARERTHES Lz, S bICEHE
HEE2PI%. 12 » 5% 3 » ARARIELZ (15 » ARER XV ANCHESERMS L2 E 4 8D
HEY L 1 FIERERL) (3 2-2), RABRFBMPRIOFERCREZ —EMRTERL, BRIRECE
FER~—h—%2 M L7z, EAERBEROERE (L3 RO L4) RHEBEEMN IV Ea—
ZWBHREE (pQCT) RUETFRAF—X BRIAIERE (DXA) L VT Lz, JImR
RRICKRBE ., EHEERUIREZHERL, QT (REBRE8HEH) ROWEM (L3 KU L4) HBR
Lo TERENRTA—FZZREL, BBIZOVWTH pQCT 2K L., mAEDT / A~
7 (10 ROt 50 mgrkg) 12X - T BMD Xid BMC B3FBIZBEMT 5 Z LRI NZR, BiE
ERBRIIEE L 2o, AFEFRTIIEEOT —ZIZ oW TIFHRT LRV,

18



262 EBEFRRBROBEX
FIATT

& 2-2 BMESHN=ZVAHFLICEITS 12 s AHBSESHRBRORBHE

Number of

Group Animals Dose Level Time of Necropsy (Weeks)
(mg/kg/month)
Males Females 25 53 66
1 8 8 0 3M,3F 3M,3F 2M,2F
2 8 8 1 3M.3F 3M,3F 2M,/2F
3 8 8 10 3M.3F 3M,3F 2M,/2F
4 8 8 50 3M.3F 3M,3F 2M,2F

FAROHE 2 FINRBYPEMIICET, H3WIEEHEN &N (6 » ABALVENC 14, 15 » A
AXvENz 16 .
HisL: RABREHEE 102090

T 2= TREHER. BRREBHO 553% (1 mgkg BET 16 #I% 16 #l, 10 mg/kg
HET16FT 84, S0mgkg BETISHIF24)) THRELL, T/ AT T 2/EHEN
FRE L. 2 oFfngESE0 o8, | mgke 8. 10 mg/ke 3. KT 50 mgkg BT
FnEN 1360, 76, RO2HTH-o7 (FEV=2—/1266, 3.2THLBHE),

T/ A7 HHRAEORERIZETF LT, ARICENZRIGAHME L, EMBREIETH
BWIETHEHE LT,

BR#~—I—

T /A7 10 RO 50mghkg # A 1 BI#EES LEFHFR, HEiE N FThodvicknwTh, mik
FRUORFTERS~—D—DHEERFENIZ, SEFEICETLE (p<0.05), 10 mgkg B
BWT, BERN~—F—THHMEFR C-7aX7F K (CTX) &5 13 BT, £hEHD
L7F=v (Cr) MELERFN-FuXT7FF UNTX/Cr) 13#%5 13, 25, RR37BTH
BIETLE (p <0.05), S0mgkg BHETiE 52 BMORSHMZ@E L TmiFS CTX RV
uNTX/Cr PR EIET L7z (p<0.05), BEEK~—I—ThrMEFA AT A IV 0E,
10 mg/kg HEHTIIES 13 RV 25 BTHEIZET L, SOmgke EHTREES 138
S3BETHEBEICEMEEZTLE (p <0.05), 1 mgkg BRI 3BRE~—H—0@EIL, B
ay he—ABLIZERETHY., ZTRIEIRBZT L ZOROLEBY TEDLNET /) AT
WX TARERINCEDbDTHHEEZL LN, 12 y ARBEE®RO 3 » A OREBMKT
W THORERICBWTHIEEa Y ha— AL ORICEELREIZA 2o (&R
R E 102090),

BREERVERR

1 B 10mgkg BIZBWTIRZ OBHIZNT / A7 FRAERBD bz,
exvivo DBBEERER NEBRERBITAE 2 b —ABHED 50 mgkg BIZOWTOARE

19



262 ERFAROBEX
F/ARATT

MEL7z, B3 ROE4EHE CEHE) © pQCT RU'DXA f#FTIX. 2 v AElOT / A<T
#5 (50 mgkg) Ik ->T, BETIZIBMD (EHE) BAERICLEFE LR, BT 2EKIX
L THY, Bl ha— A LIZEALEIRDoI ERRENE (R23), £k
KBEEBEHE O pQCT T L > T, 12 » AT / A~T7#5 (50 mgkg) L7HETIX, &
o bo— Al TREERE REFTE.RUBMC A EICEMEL R L7 (R24),
—F 12y AT ) AT 2B E L-BIIBWTIZ. 26 D/RT A—F THERELIIRD
LR oTe (R2-4), T / AT OHEEIZEE L7 DXA RO pQCT /37 A —& OZE{biX,
3 » A OWRESREI%, W adtEE R L,

B IR

KEEE BB (K 2-4) ROMEHE (L3 RUVLY) (% 2-3) iZ2oW\WT, BRERR A EH L7=,
HERUMED 50 mg/kg IWEREICEIT S L3 RUNL4 OBRENT A —7 (FEHE) 1%, 125 8
FFRIZBWT, Bl b — A3 L B L TREXIIREEZ R Lz, HETIIRBEEBRES
RWTYH, BRENRTA—IBBEEa ba—V#ELRENIIEEZR L, HOKE
BHRENRT A —F IR TE—B LB oniehoiz, 3 » A OREHM®%G, L
CHEOEHAEBHOBRENRT A —F X ENETNOBEE 2 hu— VB L IRIERIE TH - 72208,
BIRE/T A—F OPIIHREARZ L EESERL TV 3 b0 b bott, 2ROBEAHR
L7z e KT EfEx BMC EOBERIROATIC L - T, KEBFEEHE (METr =091, #Tr =
0.97) RURL3/L4 (METr=0.82, HETr=10.83) DWVFTHUI DOV T IRV IEOMHBEN R I 7,
E®7 BMC/ BRELBHERINZIEND . T/ AT X > TEOEARM M E R
L LD Te 2 LR ENT,

20



262 RERBOMEX

T/AIT
%* 2-3 BHEOBRRET—4
Males Females
Month 6 Mthh nggv‘éfy Month 6 MT;’th REIclcc)ivc;f'y

pQCT Total Area -9.3 2.3 -10.8 -3.9 10.1 3.8

pQCT Total BMC 16.6 26.7 52 17.0 14.3 225
pQCT TotalBMD 285 243 * 18.1 20.7* 4.2 17.6
pQCT Trabecular BMC 10.0 322 16.3 245 4.7 19.5
pQCT Trabecular BMD 21.6 30.7 30.4 28.8% —4.6 14.8
DXA Area -3.3 4.4 -9.6 -2.3 10.0 4.8

DXA BMC 393 45.5* 14.6 14.4 23.5 14.5
DXA BMD 45.6 40.5% 27.0 16.8 13.0 8.9

Peak Load 38.4 101.1% 61.2 52.3* 30.8 18.9
Apparent Strength 46.2 97.3% 79.8 54.4*% 19.9 13.6
Yield Load 33.9 120.8* 86.0 58.2% 33.8 15.4
Yield Stress 40.6 117.9* 107.1 58.1% 226 103
Stiffness 106.7% 41.1 —-42.7 38.1 60.6% -28.4
Modulus 132.4* 36.5 —35.9 37.3 46.0% =322
AUC 19.4 79.3* 130.7 64.9 -0.3 98.4
Toughness 24.7 78.1* 155.8 71.6* —7.6 91.9
Maximum Displacement -15.5 0.7 60.8 -2.2 -22.0 58.4
Ultimate Strain -16.7 0.3 59.6 0.5 =220 61.6

AUC= B TEH

AMG 162 50 mg/keg % A 1 BlEE L=l V2R S, B oy bo— A8 L B L - B3aE (MR
BR) . DXA RU'pQCT N7 A —F# DELFE (%) ., BIRUVEABHETHEONZELZFY L TEHEOME
L L, RIT. B 13 floFEHETET,
BoONBBPHHENCRE THo B FRE, p>0.05) 337 A M) vy 7Bt RESFEE L., Bk
TR WIEA L Satterthwaite DI X 2Rl t RERER L7, *AFREE bo— VB L p <

0.05,
Hid: FABR#45HE 102090
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262 EEFHBOBMEX

FIART
& 2-4 KEEBBHOERNZHBET—42
Males Females
Month End of Month End of
Month 6 Month 6
12 Recovery 12 Recovery
Cortical Area 10.4 26.4* 5.2 9.1 2.3 8.9
Cortical BMC 8.6 29.8* 2.5 8.4 3.5 11.0
Cortical BMD -2.1 2.7 -2.7 -0.8 1.3 1.9
CSMI 14.4 30.9 -5.3 19.4 ~0.4 —4.1
Periostieal circumference 0.0 3.1 2.7 33 1.6 ~4.4
Endsteal circumference =57 ~7.9 ~9.3 1.8 2 -12.2
Cortical thickness 12.3 28.6* 10.8 6.5 0.7 17.9
Peak Load 21.7 39.5% 4.4 10.5 7.4 20.9
Ultimate Stress 7.9 9.3 7.8 -2.7 7.5 243
Stiffness 25.8 37.6* -11.5 25.6 0.0 73
Modulus 10.7 4.8 —6.1 7.7 -1.7 12.6
AUC 22.0 18.4 -19.6 18.9 12.9 45.7
Toughness 10.9 2.1 —-18.5 9.7 11.3 48.7
Maximum Displacement 5.2 -14.5 ~15.0 7.9 53 25.0
Ultimate Strain 5.1 ~12.5 ~17.1 10.5 8.1 19.3

AUC= Bh#R T &L, CSMI= Wim —¥kE— A b (cross sectional moment of inertia)

AMG 162 50 mg/kg # A 1 BB E Lzl s B85, Bl o bo— LB L i L7 BR8E (Z 8
FRER) RO pQCT A7 A —FOFELE (%) . HRIL, FH I3 HOFEHETRT. BHooBoSHst
FHCRAETHoTEES FRE, p>0.05) E 724 M) v 7t REZER L, REETRVESIE
Satterthwaite DIFEUZ X DMl t MEH Ehe L7z, *KFiE. Bz bo—ABIZH L p<0.05,

Hga: REBRHEF 102090

225 HMRPBBEA=—IAPILIZETET/ AT TOEESR RREEE
103981)

IRE AR L FEREIR. REBVET Y VRO R hu A rRECHT ARG
AE PEEHLTWDZ 0D, PREFHESEOR b ZYRIEBRESALTHE LEZXD
N3, 22T, F/ATTORPRECL2EBHRERVEERR. BEE. K. RUE
RWEERICH T 2 EREZRE 9~168%) OVX H =2 4 ¥ BV THRE L,

B2 OVX IIR/FHT (sham) 2L, 20 1 » A& bixEZMAKB L, OVX 81
60 FIZiX, WRIT ) A<=T7 D25 HDW T 50mgkg 28 18], 16 » AMKETFRE L=,
Sham B4 20 BN ITEE ARG Lo, BEVBIEMTE — B €570, 1 » A1X28 B L
Lz, MEZHEBRLTERM~—I—ZR/EL. X—RF 1, BRZEE3, 6, 12, KW
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262 EERBOBEX
FIRATT

16 # A#&IZ DXA R pQCT 21T - 7, BREEANIT, &5 6 RV 12 » AZEOBERUME
AR, W EE 16 » ARICHE LB ERHE., L2 B, RUOKBEEMALETCSW
TEME L7, BRERBRIL, KBREEHE, KBESEN, LB VF L —2A5 (cortical
beams), K UHEHEIZ DV TER L 72,

T ) A=T7HmbEiE, B#53RV6 5 AOBTHEREBMOD 20% TR b, T O
R BEINETRTOBHDZERARHER LIZZD, 2h 508 %2 REMIT LB Lz,

B — - :

OVX+F /) A= 78 TIE, OVX+EfEay bu— @ik, BRIN~— 7 —Th B M
EH CTX RUNuNTX/Criz B EICR K 80%~90%D L, EBRE~—I—CThHE5BHRT
NAYVFRTZ7HZ—E (BSAP) IEH&K 70%~80%EA L= (XK 2-4),
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262 RESHROMEX

FIRTT
- 404 @ sham + Vehicle
E O OVX + Vehicle
@ A OVX +Dmab 25 mg/kg
g OVX + Dmab 50 mg/kg
Q.
g
K=)
- —0
) *
g [ ]
o %% rh
@ B0
c ¥ T T T T T
0 6 9 12 15
Months of Treatment
300+
. 2504
<
= 200-
o
%
Q 150-
£
2 100
[}
N
50+
0 i 1 ¥ 1 1 i

Months of Treatment
BSAP= BRI7 A B VKRAT 7 #—E, Dmab= ¥/ Z<7, U= E{L
F—ZIEH + EEREFRACTRT (14~20678)
ANOVA ZFEME L., p < 0.05 DFE, 4 AR E (Bonferroni DWIEE) ZEEL T, & OVX+F /) A
< 7L shamTEED LV e —AB BEUOVXHREa  Fo—ABERB L SLICtREEZERL.
OVX+HEtHay ra— L shamT B e — L BER B L7, Levene MEZ AW TEHB OS408ME
M L7z, p<0.05 DBA. EHBMITTEEDICT VI EBREPAVE, ZOER. ERELTHOENREL
SRWEEIRX . AESEDOT=HD ANOVA TNV EER L * OVX T 8oy b e — VBRI L p<0.05,
A sham R = > b o — L BIZ3 L p<0.05,
HiB: RERREEF 10398]

X 2-4 F/ARTEZBELE-NEBEA=Z VA FILIZEBIT2BRIRE VB
I—h—DER
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262 EBHRBROBEX
FIARATT

In vivo BEERIE

DXA Tid, 16 » AMD OVX+F ) A= 7R EBEONEM, RBEEAE., KEBERHEV
IR EBEERD BMD A sham+ =2 b o — VBER O OVX+HEE = > b o — VR & g
LTAEEICEELZRLE (R2-5), £/ 0VX+F ) A7 HREHOBEREME D BMD i1,
OVX+HEH =y b — LB L THEEIIEML, pQCT TiX, OVX+7 /) A+v7&E
HOBEFRMBEUCEREIAMHMEEHRIZIBIT 542 vBMD 28, OVX+@EE 2 o — A H#R D
sham+¥ = b — LB LB L CHEICHEM L 72 (R 2-5), OVX+&EH = be—1
HTRINDOHMOWERE vBMD BEEIZEA LR, 7/ A 732 OlKEEDORD
EEEICHHE Lz, BERUREERHOREEEHEACVvVBMD b, OVX+7 /) AvT7#&RE
HTIIOVX+@E =z b — VB LB L THRICEEER R LI (R2-5), REBFHMIZE
WTCIRT /A7 BREICL ) FEBAERBESEMER Y. -5 NERREES RS ER
PRLIEZ M, ME _RE—AL b (CSMID) BAEEICEELR LR,
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26.2 EEHAROBEX
FIATT

%25 FIATTE6H AMES LEREEEN = HFILIE 15 BEE
RS A—RDEILE (%)

DXA 2BMD Si sham + OvVX + OVX + Dmab OVX + Dmab
a ite
Vehicle Vehicle 25 mg/kg 50 mg/kg
Lumbar S 0.84* —4.95 10.58*" 12.01*A
umbar Spine (1.49) (1.16) (1.64) (1.25)
. —0.60* —7.40 10.33%~ 7.35%~
Total Hip (1.61) (1.41) (1.00) (1.52)
~1.98 ~5.60 11.29%~ 8.64*1
Femur Neck 2.78) (1.95) (2.68) 2.75)
) o ~4.98* ~10.86 0.59*~ 1.39%~
Central Tibia (0.98) (1.40) (0.92) (0.75)
R, . -0.25 -4.33 2.75% 3.12*
1/3 Distal Radius (1.45) (1.64) (0.87) (0.77)
. . ~0.97* ~5.36 2.56* 2.83*%
Ultra-Distal Radius (1.17) (1.38) (0.74) (0.64)
QCT Variabl sham + OVX + OVX + Dmab OVX + Dmab
ariable
P Vehicle Vehicle 25 mg/kg 50 mg/kg
. —4.99* —7.95 2.04*~ 2.00%
Radial Meta. Total vBMD (1.67) (1.58) (0.97) (0.91)
o -4 .97* -11.28 3.14%~ 0.73*A
Tibial Meta. Total vBMD (1.73) (1.24) (1.23) (1.06)
. . . -2.07 ~2.58 0.58 0.59*~
Radial Dia. Cortical Area (0.81) (1.05) 0.67) (0.33)
s . . —2.85% -7.81 1.37*» 0.71%*
Tibial Dia. Cortical Area RRE) (1.18) ©.71) (0.70)
. . . —0.09 =3.11 0.92%~ 0.68*
Radial Dia. Cortical vBMD (0.31) (0.66) 0.17) (0.23)
" . . —0.76* —3.86 1.66%" 1.66*~
Tibial Dia. Cortical vBMD (0.50) (0.65) (0.32) (0.34)

aBMD = E{EHEE, Dmab= ¥/ A<, Dia= BEE. Meta= B8, vBMD = SHEEE
F=BER—RF AL b OBEE L, T = (EERE) & LTRT (14~20 8178 .

ANOVA #EM L, p<0.05 DFA, 4 FHBRE (Bonferroni DWIEE) #EHBL T, & OVX+ T/
A= TEYL shamTEE I b —AHE R OVXTEEa s b — A BE2 B Lz, S50 BREXE
WL, OVX+¥%# oy bo—Af s sham+EH# o bo—AVEEHE L7, Levene BRE L AV THM
OESEEETEM L7, p<0.05 DBE. EHRITTBEDILT U I BBV, FORR. ERL L
THEMNEL L BWVIEAIE, TELSBDEHO ANOVA EFALZER LR, *OVX+ B fe—
FEIZRT L p<0.05, AshamTHH = F o —VBZX L p<0.05,

High: RBRHEHE 103981

BIRE
OVX+5 /) A7 HREHTIIVTHOHAEICZB TS, OVX+ER > b e — U L Ll
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262 EESRBOMEX
FIARTT

L CTKBESHE (19%~34%) . L3-L4 FEHE (54%~55%) . B TRLS-L6 JEHEHL.LER (69%~82%)
DEHBRRMENABEICRMEEZTR L (F2-6), £/, KEBEEEE (21%~26%). L3-L4 fE
HE (39%~46%), L5-L6 BEHEFH.LEE (60%~61%), KEBBEE (15%~16%) OEHRIMEAN
FRECEELXTR Lz, REBDOA M) ¥y 7 (intrinsic) RAMERMEZ, BBRT—2 K
W7 AR ¥y 7 (extrinsic) RBEEE L TOBRENRT A—FIZHAFE L, KBEER
HBEOCEHEOINFANE—LDA L M) ¥y T RBENRT A—FX, OVX+EH =2
Fa—AEBEROOVX+T / A T7HREFETELUL T, KBREEFHIIZR T 5 EHEBMC
(VBMC) ¢ BRAMEOBOHBEMREL . ELTNTOREBTRE TH = (£ETY =
0.85), BMC/ BoELRIEFRICHFEINTZZ 1D, T /AT L > TEOERNLZME
BRI Lo e 2 ENRENT, T/ AT I3 BRECEMIMEEEOEL L
DY BEOEMILIV L0 I AETREEREN- 7,
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- 262 REFBOBMEX

FIRTT
*& 2-6 T/AX T2 16 h AMBEELEBERBHAI =M FLICE T S58BE
NS A—4
sham + OVX + OVX + Dmab OVX + Dmab
Peak Load (N) i i
Vehicle Vehicle 25 mg/kg 50 mg/kg
. 2704 2283 3516*~ 3549*A
L3-L4Vert. Bodies (197) (135) (182) (206)
189 151 275%" 255%~
L5-Lé6Vert. Cores (15) (15) a7 (18)
1640 1480 1759% 1976*4
Femur Neck (74) (46) (72) (78)
. . 1431 1299 1484 1479
Femur Diaphysis (53) (47) (64) (53)
sham + OVX + OVX + Dmab OVX + Dmab
Stiffness (N/mm) , .
Vehicle Vehicle 25 mg/kg 50 mg/kg
. 14040* 11897 17417*~ 16590*
L3-L4Vert. Bodies 907) (716) (902) (500)
1511 1381 2225%A 2215%~
L5-L6Vert. Cores (110) (126) (145) (135)
1433 1276 1550 1611*
Femur Neck a1 (66) (73) (88)
. . 1196 1085 1258* 1252%
Femur Diaphysis (43) (42) (52) 47)

Dmab= 5/ A<, N= ==— k., Vert. Bodies = HF. Vert. Cores = JEHEH.[ER

F—& 3T £ EEREE) L LTRT (14~20 61788) .

ANOVA #FER L, p<0.05 DFA. 4 SLEIRTE (Bonferroni DIFEM &) #EMBEL T, & OVX+F /
AwTHEE sham+HEHE IV b —AHEROVXHHEEa ho— AR L, ELICtRERE
L, OVX+ B o — A3 e sham+BHE o Fe— B2 B L7, Levene BREZ AV TEHRE
DESBEEZFMLI, p<0.05 DBA. EHWICTEEDRIVIERPAVE, TORRE, BREL
THERE L 2WEEIR, RESROZHD ANOVAEFAEZFER L, *OVX+HEE=Y be—L
BHCR L p<0.05, "sham+¥EEa 2 b —ABHTH L p<0.05,

i FEREEE 103981

B EFHA

OVX+EH = v b — VEOIER, BEH, ROKBEEBOWEREIZRIT 256K,
BERERE, ROEMHCSEEIL, sham+ Bz b — AL B L THRICHEML, FR
BEGERTTELZZ ERRENTE, T/ ATIENThoOBETS OVX 12X T &k
SNZ2IN6OEEZRIZIAIL, sham+EFH a2 b — L B L THEEIVETX
iz (K2-5), OVX+7 /) AT REHOEME, BEE. RURBEEBIZBW\T, BEH
RamE R OVE FFHIBRE 1L 78%~100%A L, BRI 45%~93%E4 L=, OVX+HIEHE= v
b — VBT shamHAE = > b — VB L LR L T, REBBREEROINE O REENER

28



262 EBEFROBEX
FIATT

BRUNN—2E@MIZBIT 2 BHEREE. BRIKEEN EEERL, ETREFEIL
NEBITLET S (K 2-5) 2¥ REBILE u\r%ﬁ'ﬁw@ﬁmmﬁw_o 5 ) 27
WTHOHAETH OVX KX - TR ERBI SN b0 EFLICMmEI L., BRIKEE
BROBRREEY sham+ B o — VB LR L THEBIET IR,

I SHAM + Vehicle
3 OVX + Vehicle
OVX + 25 mglkg DMAB

OVX + 50 mg/kg DMAB 30
g™ §g 20 z *
8 £ *
5 8 = @
n & ]
%5 25
S 00.5- N @
e g2
% o 23
o s
0.0~ 0 :
Lumbar Femur lliac Lumbar Femur lliac
_ Spine Neck Crest Spine Neck Crest
—— :g‘ 5-
Q <100+ >
8 E % =
x s >
c o * =
SE 8
E o o
o J“-.; i ]
m T * -2
2 Z z
Sg o
g 3 ‘ .
] : ‘o
Lumbar Femur lliac Month 6 Month 12  Tibia
Spine Neck Crest Rib Biopsy Diaphysis

DMAB= 5/ A<, F—H#3¥H + ZR-BEE577 (14~20 678

YRR E RIS 2 FENE, KEBB TSR, RU 6 » ARF R CER LB EBRARASIC BV T, KEEENI
BREBREETR6 R 12 # ABEATER LI EERIZOWTEIT LT, ANOVA IE 1T A — & R
ALIZDWTBIAIZE L, p <0.05 DBE, 4 FLERE (Bonferroni DIFIEFE) #EHEL T, & OVX+
F)ACTHL sham+BEay b o—ABEREPOVXHEH o bo— AV BEREB LT, SHITtRERE
WL, OVX+EHEo L ho— L8 L sham TR bu—VBER B LT, Levene BREXBAWTERO%
SEMEETM L7, p<005 DBE, ELBRICTEIZDIRTVIERER V., FOBR, BAL L THH
BNE LI RWEESIR, RESBOTZHD ANOVA TFAZHER L2, * 0vx+i’“ﬁ§: v ha—LBRTH L p
<0.05, "sham+EE > b o—VBEZE L p<0.05,

HiBR: REBEHEE 103981

2-5 T/ AR TEBRELEREBHEAZ VA FILIZE T 5 BRIRUEHED
BREERNS A%

UEEEHNTEE, OVX =2 AP NVICAH 1 |, 16 pBIZbI0F /) 2<=7 25 XiZ
50 mgkg T EH L7-RER, invivo CBI2FEERECTRINTZL 1T, REBRVERE
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262 EEREBROMEX
FIATT

WEEDERRDO N, Thb0EIcX > T, BRMICEERIEHE, KBEHES, I

WCRBEBEHHOBREOARRBEA GOSN, £, BRS~—I—HERVE
ﬁ EUORERIZBWTER LEFREFHOERNDL, T/ ATILL2BERVCERE
DOHIRIT, OVX KXV TLE LEBRHEEGRT ) A7t TE LA EhD Z &I X
DHELENFTERHALNI R,

226 TFLoFOR—L2AESELERRIMEREH=VAFILIZETET
J AT TOEEFR (HRMEE 106564)

EATFRATAF— 0T /) AT ~Y B2 HEOERER%, B OVX 1=/
AN G9k) ZEAVTER Lz, OVX 1R, B (Veh;2041), 7L Fex— K (ALN;
21 f5l; 50 pg/kg, A2 EEARNES), x5/ A< (Dmab; 11 #l, 25mgkg, A 1[EIERT
B’E5) 6y AMBRE L, BEERVT VY Fexr— 2&ELEBHOREIZ >N TIE6 »
AOBETHRELRT /) A7 1ZYIV 8 %7~ (Veh — Dmab; 10 ffil, ALN — Dmab; 11 ),
EHOBY OBWITIZ, 6 » AU LEE (Veh — Veh) Xii7 L v Fax—hk (ALN —
ALN) o¥EZ#G L1, RBREMEZELCTLHEINS T A, BR¥~—D—. R BMD
RE=F— L, BREEHANT. 6 K12 » ARESOBERUEEBRER, LIz 12 4
AROBERTRIZHE LREE®HE., L2 B, RUOBREEMBIZOVWTER Lz, BiE
BRI, KBEB B8, KEEHEH. RUIEHIZRBWTER Lz, RYBEMETT S —KS
¥EH7H, 1 P AIF228BERELL, RELET VY Fax— b OoRAE (50 ugkg, @ 2 H
BARA®BE) i3, EEIZBWTEDTHD Z EMBEICREN TS (Balena et al, 1993), Z
@&E%Ti\TV/FDX*NDIﬁ%@%ﬂME%WE(%%@wi%ﬁmgbb\
Fosamax OHATXELY 70mg B, BORED NSNS AT ATV T 1 0.64%& LTHEH)
IV 33EEVREXNTFREINE, 17/ AT HRfER, 5/ 272 %5 L 32 Fd
7 FITRO LN, FTORR, BEINETRTOEANZEANHER LD, Zhbo@8®
(BFE 2 XX 3 6l ZERKEMIT LR LT,

MFEH N7 A

Dmab — Dmab BEIZRBWT, EHMFEBAIN T T LTT /A7 OFEERE 1 BEIZ
92 mg/dL & FARME EEFMETHDIX—RATA v LY 6.7%EME) 2RL, &5 2 BR%IC
I% Veh #f & LEB U THRRDIETER (-8.6%) /R L72 (¥ 2-6), Veh — Dmab FIZIBWTIiZ
7/ 2= 7 OPEKRE 7 RRIZ iwmzwwvaﬁssmym&%ﬁﬁ(&~x§4y
X0 104%EME) ZRL. ZOfEIX Veh — Veh B & LB E5-152% B RKDIETET
bot (K2-6), ZORHRIZ, I=2A1Fi 7/%77%&5Ltuw@ﬁ%(ﬁ%ﬁm
£ 103948) TROONLEE(LERBE ThHo, 7/ AT OFIEERSEHOMFI N T L
&R FRJi~iZ Dmab — Dmab 807 / A< 7HIE#FK 58 (-8.6%) (2T Veh — Dmab &
IBITBT ) AT THEERER (-152%) OEBBALMNIKREN-7, Tl Veh — Dmab
BIZBIT 2T / A7 OFEERSREOFRHEEELS, Dmab — Dmab #H L 0 bTTEL TV e
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262 ¥FEHBOBEX
FIATT

TEIZERLTWSEEDbNnD (M2-6),

ALN — ALN BIZBWT, MEI AV T LET LY Reir— rofRERES 7 BEIZ Veh
Bz L TERRDETEELRLE (VehBELY 5.1% {&{#)., ALN — Dmab #IZBWVTIL, 6
B AROT LV Rax— MNEERIZT /) AT 20D THRS LB ®S5 1~3 BRICMED
NV LH Veh — Veh B L LB L T 45%ET L7z, Zhid, ALN —ALN BIZBNT6 »
ABRIBIEHmE TV FuX— b aRELZBIBDONZOLRBRECELTH- =, &
NODRER»PL, BREZAKREL-EBWEEE LT, 7 Fax— % 6 » ARMEIHREL
EEHTIE, T/ AT OFEREIZE 5 —-BEOMBEI N T METIERBESTH o7z
ZEWRENTL, WTAOBMIZIE VTS, BRI A®E L T, BV VY AMLE % R¥Ed
DEERERTIFED ONRNoT, 10 » AREARURBRK TROMBFEI NV Y AX, Veh —
Dmab # & Veh — Veh B & ORICEIIA G20 T2,
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26.2 EESABOBEX
FIAITT

- Veh 9 Veh

1st Dose Transition
Dose

-— -—
- N
o o
] []

-

-

o
1

-
o
(3 ]
1

10.04 -
9.5+

. ‘%
9.0+ \

*
/

%

]
T RS
P o o &
e Postdose 1 q€ @ " " Postdose 7 &,

~

Total Serum Calcium (mg/dL)

Time Relative to Monthly Injection

ALN= 7L Fuaix—}h, Dmab= ¥/ <7, Veh= &

BT LYy Fur—b2RELTWLIEBHIZ.6 » A2 BB LA TRELZST ) A7 KWV B2,
FO)A=7EXA 1 EFEE L, BiiEn L., mFsA Y 2 2BE LIRS > M %2 FR7, Predose X 137
A< T7O X BEOREROBIE.TT, Postdose YIXTF /A< T70 Y BEOBREHROBEL T, 27
L. Predose 1 #_X—XXF A & L7, Postdose 1 R U7 TIXFEML R Z2E R L dIRBEE2TRT) . 1D
B eI, BREH (FE, TV Fex—h RUBF I/ RAST) MOR—X 54 U HELFIL D
LDOHEMEICONT, ANOVA RURIEE AW AIEBRELRER L7-, REPVBINORBRTHET
[ZoWT, 25 BREFHOTVEZMEMBINY T LIRBIT A2BEELZFM L, Tukey XHEBRE % £
Lz, 7L FoXx— MEGZRERE (ALN—> ALN) RUT LY FeR—thbF ) 2780 B2 8 (ALN
— Dmab) B THEEENE D LN o7, Veh » Dmab BT, ALN — Dmab XX Dmab — Dmab T
REBENRD LN, KICIEFRL TV, Levene REZ RV THBOSSEM M L 7. p<0.05
OB/E. EHWIZTIHEDICTVIEBERAWE, TOFER, BARL L TOBRRBELL RWEEIL, RES
MDD ANOVA EFVEFER L, F—FI3FH + EHEZESRT (7~104678) . * Veh — Veh
Bz L p<0.05

Hd: RERHMEE 106564

X 2-6 MEHEH=I A FILOMBALSOALIZRTZ2PLYFOR—FMD
FI/ARITADOPUEZOEE

ERH~— b —
BRIR—H—THHMFF CTX RVEFEEK~—I—ThHIMFEF A AT IV i,
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262 ¥BEHBROBMEX
FIARTT

BEBREBMIIBNT OVX BICR—AFA VLD ERLE, ZThbDo~w—b—i%, 7L
FaXx—hROT /) AT OHREIZEY 12 s AOBSHMY, FERETLE (K 2-7),
IF & A EOBEIZEVT Dmab — Dmab E#OMES CTX R A AT F I ik ALN —
ALN LB L THREIKELZ R L, Bfiay b — A BHOFEYME CTX ROA R T4
AN iE, OVX 6 7 ARIZIIN—AT A LB L TENEN 54% K O 131%I0 L iz,

TrvyRax—h2R5ELEBMIZ, 6 » AZRBRLIERATRS2T /A~ 7I2810 &
Z % & (ALN — Dmab #), BRNENEHEEOTATOERB#~—I—1Z, 7L FrXx
— P OMEE 5 (ALN — ALNEE) CHBRLTHRIET LR, fi¥o6 » AMciz2 &S
LTWERZrhrbbET, ¥ 653 AMICT /) AT 2RET B LT _RTOBREI~—H—
RRERIC, EELIMEI s (K2-7),
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262 EBERBROBMEX
FIART

-8~ Veh3Veh
— . Veh3Dmab
4 - Transition '°¢ eh3Dma
First Dose "
Dose { -0 Dmab3Dmab

w

Serum CTX (ng/ml)
- N

Months of Treatment

60 1l
Il;w:t Transition
50 N ose D(ise

F Y
o

N
o

-
o

Serum Ostegcalcin (ng/ml)
o

o

Months of Treatment

ALN= 7L Fo%—F, Dmab= ¥,/ X<, Veh= &l

miE CTX (BB~ —b—., LB) ROLEARTAINL Y (BEHR~—I—. TR , BHREOT L
Y ReX— LT )R T~DE 0z, Veh —» Dmab R ALN > Dmab D FNFh 6 » BB S
TEE L, T—FIXTY £ EHEBEEZTT (~105.78) .

CTX iZDoW Tk, #EH#TIZ 3. 6. 9. B 12 3 AR ROBIZSWTRT,

One way ANOVA 2 2B TEEL, B, 7L Foik—F RUTF/RA27012 7 BREFHIIBIT A
—RZA b DOEALIZ2WT Tukey REZEITo 72, 6 » A%V B X BT Tukey FRIE (Veh — Veh BExt
Veh — Dmab B& T8 ALN — ALN B£xf ALN — Dmab #) ZEHEL. U1V B2RIRANL O, A~ —H—
DELERFT LTz, Levene REEZ AWVWTHMOELBMEZFM L, p<0.05 DFEA. EHBICTI DI
S ERPBGWE, FORR, AL LTOEBELL RWESIE, RESWDTZHD ANOVA TF V%
ER L7, * Veh— Veh BEIZH L p<0.05, »ALN — ALN #iZxt L p<0.05,

g HEBREHEE 106564

K27 BREBEAI_ISMFILOBREIT—A—IZHTHTF7Lr FOR—FMD
FIARTADYPYUEZDRE

34



262 EBFRBROBEX
FIRTT

B REEH

BREBRNEREIZBT AL VOBRRENEEHR/ T A =L, T Fax—
FEOT ) ATREIZE>T, BERETLE, Ry ABOT LY FerX— X35/ X
T TREZL o THEBERUREERSTICBT2FAEERCREENOBHREE L, B
a2 hr—VELHEBLT, FRIVETLE (K2-8), 7V Faix— XI5/ A7 #
Bl THREBEROBRBEGSMET L2 LICBEELT, 6 #» ABATERLZWEAE
RTIIEERSHEBERICHB SN, 2 7 AEATOT ) AT RE8HONE RV
BEBHIEVTL, REESIEOFERETAALATH-72 (K2-8), EHRTITEL
Tk, BELZT_NTOEML (BB, L2 BHE., RUREEIAER) 180T, 7L r Fax
— MROT ) A= TREFOBARE. BARCEE. BREREE, ROEHEEE IS
o ba—AVEEHRLUTHERET 2R 02, WEMRREIL, 6 » ARFEOBEEAR
EBWT, TV FeRr— b ROT ) AT OREIZE-THEBECRB D L, T/ A<T7H
BT, 12 s ARERIZBT 2 TN TOBRERMOMEMIREDS S LICHRICHED Lz
(K 2-8), BRINEIZ, 6 » ABRROERIIBNTT LY Fair— b ROT ) A< TR SR
THEBIEMEEZRLEZS, 7 Fax— o 12 7 AR#GERSETIEELZ R L L2
JEMHETHE = b — LV BRIZX LT p<0.05), ALN — ALNBHIZH~<, ALN — Dmab &
TR 12 » AFROEBHREERVBENENFEIZKECTH -2l &b . Ty FaX—
FROLT ) AT ~OENBEZIZE 2T, ZROLDBBRRATA—ERT L Faix— %
MRLL TRETAHA/ICHATILIET LEZ EBR RIS (K2-8),
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262 EEAROEEN

FIATT
10- [ Veh>Veh 80
= I VehDmab _ I
2 3 ALN3 ALN )
2 ALN< Dmab 2 601
2 6 Ml Dmab-Dmab E
s o 404
£ 4 g
3 g
E 24 % 204 . * .
Q * * XA ;\
0 0 2
Rib (6mo) Rib {(12mo) Tibia Diaphysis Rib {6 mo) Rib {12mo) Tibia Diaphysis
2.01
P I =
g 2 1.5 g 8
®
3
@ ."E? g E
%5 1.0+ =
7] % 7]
o
& . 2
g 8 0.5 R b 8
) llia (6mo) llia (12mo) L2 Vert Prox Tibia Ilia (6mo) Ilia (12mo) L2 Vert Prox Tibia
& 3 _
5 | g
2 o = 604
> B E I
g 2 % nE-
% L8 5 40
£ :
= 2 E
§ " s 5 204
.‘E * * * g @ A
= 4 * A
g * ok [T 1 L s m & * * * |[F*14
0_, . A ] o m 0_ -
lfia (6mo) Ilia (12mo) L2 Vert Prox Tibia Hia (6mo) lHa (12mo) L2 Vert Prox Tibia

AILN= 7V FuXx— b, BFR/BV = FEEE,'§ &, Dmab= 7 J X~ L2 Vert =% 2 &, Prox Tibia
= BB B8R, Veh= B, 6mo=6 y AEFA. 12mo=12 x BEFR

Veh — Dmab # & X ALN — Dmab 2B W T, THEFNBEEH I WET LV FrR— MnbT J Aw T~
OPVEZIT6 » ARFATER L., REBERIZ 6 RV 12 » ARAOWEARABE VEEEREIZE
WTRRHT U7, AR R SRIRIISE 2 NEHE, BB, TN 6 BTN 12 » AREROBERARARICE
WTEAT LT, 77— 2P + BHERZERRT (7T~10 0788 .

Bonferroni fIE# A one way ANOVAZ2ER L, T— 716 » AATH WV EXNERT —Z L LTT—b
L7z, Veh Xt ALN — Dmab BORETRECHABITIZIIE T 2o Tz,

6y BERT —FIZOoWTH. 3HTER FE. 7Ly FuXx—h BT J 2A<7) BOBERZES, ANOVA
EXEIC L AR HEBBREFAVTIMA L=, BRT —FIZ oW Tk, 25 BEBIZOWTANOVAIILL - T
BERZEAFEM L., Tukey STHEBREZER L7, ThiZiX Veh - Veh B L ALN - Dmab B & OHBIZE F
hizioic, Levene REZ AV TEMOSESMETM LIz, p<0.05 DPE., Zo7EREFAVTESEIC
Lz, DEBRESETHoBE. AESBEHALNIT S ANOVAETFAR2ER L, * OVX+HEE =
v hu— A BEIZR L p<0.05, ~ALN {25 L p<0.05,

His: REREEE 106564

2-8 MEBED VA FILOBHBEHRNS A—FC0TH7Lr FOaR—F
NoT/ AT ITADYYEZOEE
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In vivo ‘B8 ERIE

BEa b —AEHLEB LT, 7V RFax— R ROBT /AT 0 6 » ARREICLY
2. BHE, ROBEEEMERO BMD BAAEEIZEM LU, LaL, 6~12 » AR O®RE TIL,
T)ATTREFEOL NS OO BMD BRERAICEML, —FT7 L v Fax— b &
EFETIEIBMD BARERVWLUIEBA Lc, ZTRNODOEIZED T/ A<T7 12 » AMBERE®HD
25 BMD X, TV FaXx— MELUBRLARIIEMEEZRLE, 7Ly Rax—h%26 %
AMBELEE, BEZT VATV EZLD L LR 3 HAOTRTIZBWT BMD A&
HlzEmLE (K2-9),

FEE R EEE®RIRD pQCT ST IV T, Bl ha— A LR L TTF / A<7 12
# ARG T2 vBMC BNFEIEM L, 6 s AR T Ly Fax— kb7 /) A<
TRV RZ-RER 12 2 ARKE CIKEETRUERTBERIRICIE WV TE vBMC O h /i
my@Ed o, —H. Ty Frx— %212 5 ARMERET D &, FE TIRR OV ERE
DWIRBO O, T/ AT ~OE Y EZBOBTHRICEITEL vBMC OEIX, BE
U= AV NERBTIBEOEMZIE 2D ThHolr, REBOHTHEREINIETR
CREBEEHTIZBWNT, T/ AT T7RUET Ly Feix— MInFhd OVX 2L 5 vBMD O
B & Bl Uz,
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Whole Body Areal BMD Proximal Tibial Metaphysis Tibial Diaphysis
Total vBMC Cortical vBMD
A

-8~ Veh-Veh -0-Veh-Dmab

o 107 | ALN-ALN -= ALN-Dmab| & o 107 o ¥
£ -8 Dmab-Dmab £ £ A
] © °
- g 5 ]
m m m
£ E £
[=] =] [=]
& & 0 &
[ (-] (]
o -] o
& H 5- &
£ P~ £
(5] (] (&)
= ® =
Selney T T T T <1 Oy T Y T T -8y T Y T '
0 3 6 9 12 0 3 6 9 12 0 3 6 9 12
Months of Treatment Months of Treatment Months of Treatment
Lumbar Spine Areal BMD Distal Radial Metaphysis Radla! Diaphysis
Total vBMC Cortical vBNMD
8- A A
g g P 2
@ S °
& & a8
; ; 5
& & 0 &
g) g &
& & 4 &
5 5 5
® = ®

Months of Treatment Months of Treatment Months of Treatment

ALN= 7Ly K& —Fk, Dmab= 7./ 2<7, vBMD = &R EHE, vBMC= S EIEE. Veh= Bl
F—Z I HEREREEY T (I~10 78 .

Veh — Veh, ALN — ALN, K TfDmab — Dmab Bz} 5 3, 6. R 12 » ARAICBITEZR—25 4
G DECROBERZE% . one way ANOVA KX Tukey RULEREICLVEM Lz, BERVT LV Fr
F— b BREBETRIRV6 y» ABSORERII6Or AUET / ATV B -H LA TRTN,
HPTIET/ A7 IZH 02 -HE 6 7 ARG R LREZHEL-EHZ2 2T T, BV BXHEHTI,
12 # BB AT Tukey E (Veh — Veh Bt Veh — Dmab & N ALN — ALN 35 ALN — Dmab )
FEBL. VEZEILLOBER Uiz, * OVX+EEa Y o —ABZH L p<0.05, ~ALNICH L
p<0.05,

Heh: REAHEE 106564

2-9 RBEHA =SS FLD invivo BEERUVBEEDOHBIZNT D
FLYFOR—MASTF/ AR ITADYYEBZDEE

BRE

FEEIX 12 » AFAOARTEM L 72, Dmab — Dmab B TiX Veh — Veh BE L LB L T,
L3-L4 BEHEOBRTENAEICHEM Lz (+38%; X 2-10), F£7/=. Dmab — Dmab BEDOHEE
TiX, Veh — Veh BERTNALN — ALN B L B L THIOBFEZ EREBRZ D b, AR
BRCIX, 7/ AT7HREIZL Y KBREERUIKBEHLOFTHRE NS A —F RURHHE O
BRIZABEREMEIRD N2 oz, ALN — ALNBE T, WThOEMIZB W T HLEH
ENT A= ORBEREMZIH LR -T2, ALN — Dmab B TiZ, ALN — ALNB(Ztb
AT, L3-14 JEHE, L5-L6 MEHEVEME R L. RUOKBERFICBIT LT XTOFRE T 2
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FIARTT

—ZnEEER L (K2-10),

pQCT NT A—F LHFETHLORBE THEBMELZTIMTEZ 2REFTOLHOEM (KIRE

BE) 2R COFREMIIBNTYL, BEILZoTEDOA YV bY Py 7 R EBERE
L UFERIERO o ied o7z, BHEO XS IZRER LIBERENS TN TIE, e
EL7enicfib b 2 BEERUERE (RAWE) OMICRVWECHEARRD b (K
2-10), ZTNHLDRRMPL, TV FaX— b7 J AR T~EEZGVEZTH, 7L v
Fox— R E LeHEe S B LU TERENRBD Lighok Z B RENT LA,
TLyRaRx—tnbT ) A7 ~OEVBEZZITEZ 2BEEMZEAI LT, BHREN
M55z LR ENT,
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26.2 EEFBROBMEX

FIATT

4000+

(4
(=4
o
o
1

2000+

1000+

L3-L4 Yield Load (N)

® VehaVeh
O Veh=2Dmab
2000+ 4 !

L3-L4 Yield Load (N)

O Dmab3Dmab

1000

03 04 05 06 07
L3-L4 DXA Areal BMC (g)

ALN= 7L > Fafx—bh, Dmab= F/ 2<7, L3= B3 EH. Li= 5 4 EHE. Veh= HFE

RIS + ZEERERRT 0~106,78) .

LWEFIZOVT, BBZEZANOVAIZ L » TFHM L. Veh — VehXtALN — Dmabli#MZ -2\ T Tukeyxf Frigk
BEEZEMm L, * OVXTHHEE= Y bu—ARICH Lp <0.05, BRFESE 3 RUE 4 HEH#EHBMC
OEFBRIBZITIZL - T, ERTRBOBRVEBERRD b, EREROF—F 27—V L, Rize#
SEREOERBRERZTYT (F=077) .

High: BREREEE 106564

2-10 HIBEBHAZIAYFILOBHRERTZ7L o FOR—M0LT/ AT TAD
MYgEIDEE
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UEDHERENL OVX I =7 A FNIZBNTEREET LY Fax—Eh 6T ) A< 7iY)
DEZTHRERESM BT e 7 7 A VBB ONLIENRRIND, T/ ATTO
BEZLAMBEBAINT Y LOETIL, BEEZAIRELEEBHELIV LT VY FeXx— F&2hiR
SELEEHMOFRLVEETHoT-, BEERI LT, BV AMECEHE L -AEES
MRDOONRP2TZRTHD, TV FaRX— RUT ) AT OREIZIVERB#AT A
—ZDETRV BMD OEMABD b, TV FaRX— EhbT ) AT ~0RE5H) Y &
ZIZED, Ty Foix— MigEEs LB L TERBRES X HIET L, £/ BMD 28
REZNURHELZ, 12 » ABBEELZBS LEHLEBRLT R A7V Fax—Fh
EREGLEHETIIEREICARREMIA NG SR, 2 v AT ) A7 2HE5 L1
HETIIEHOBRENS A—FIZARBICLER L,

2.3 Invivo RBR-HNABEMBEREIVRETIVIZETS RANKL HEDEE
231 RBERUES

RANK/RANKL Fit., HEMIOTR. B, RUOAFICLEDAT 42— 8 —ThH 5
(Teitelbaum and Ross, 2003) ., RANKL 1%, BB AIARRTERAIAE £ © RANK IS L CREBFIR
~DOHIEEREL, & OIS MIE LD RANK IZHA L TERINEZ(BEEE D, £7-.
RANKL W EEMIROETFIZARR R THD (Lacey et al, 1998, Lacey et al, 2000), OPG iX
RANKL ¢#HEELTEOERZHEEL, FEZHENIEIAREORBEET a4 X/ ETH
% (Lacey etal, 1998), BAFIZ~_2 Lk 512, EELEMINRE L OMEERIZE > TERIX
EBBEREDORIEHREL, BABTREORABTEBICLP2BRERVESREEETHEIZL S
BREZET, LIl oT, BAFREBERELZZTLERIUEMEZ 4 5 RWEIZBWT,
RANKL #fET 2 Z L IZEMFMIZ YR FETH D,

2311 BHEFOBAHEICS T LHEMEOBENEE
BB IR OB EF X BER OMBRFERAEYNT (Taube et al, 1994, Roudier et al, 2008, Charhon
et al, 1983, Urwinetal, 1985) R UOME BRI~ — B —DEIM (Demers et al, 2003, Coleman et
al, 2005) IC X > CHERN TR TH D, BEIZL > TEBEBENLE LI BHREIIBEIIEED
Ehz XL, PEBBECOEERERORR (T2bbEEEESR [SRE]) XE3
(Hofbauer et al, 2001, Coleman, 2006), %F L~/ Clix, RANK/RANKL RO RSB
MfRTEME ER 0 FER L XT3 (Teitelbaum and Ross, 2003),

WEMIRIZL2BRIVIBTEE, BEHERCHEIRIAL T Y AME (HCM) | RUEHEMKE
EHEICBWTEESN, BIF. BR. BV ULAME., ROBRMEER COEHEEIC
L BZBAEMHELEE Lo TV, BB - BmEHOL I R XBRBLEILDLY AR, B
R ORI B RIIR OEM LR TH B (Body, 2003, Roodman, 2004, Yonou et al, 2004),
72, HOM BT 2RI FRBR ALV VEESTF F (PTHP) ORENI+DICHERINTE
v (Grilletal, 1991), #®—#&R8iX PTHIP {50 EH 2N LB HIRRIC X 2 BRI OTEHE(LT

41



26.2 EEFBROBEX
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D, SZHEMEEHEOCREARICB T 2EMM/NREECRELFEMRIRINTEY, EEXN
FOREBFEZIRVIAATHRET? REAZ L, BRELTEEHERERSIEEZ T
(Mitsiades et al, 2004)

2312 FREOERZEDLTBEBTEESERTETRIN

BEREBERIUIEBINICEE L TE Y, —EOFRBEHERT 5 - DITIXME 235 (A8
SNEMBEXRDD, ZREFTHECERE T 2BREZIZETXATEFETHY . BRREE
MR OEE R VEFMREEDOERTICL 2 b0 & ENRTW3 (Roodman, 2004) , —F T, fE
k. BEEOBBEBIIXHRBICL - THAESHh, BE., WEOREIIBREELET S, Zh
2Rt UCRIZIRE OB ERBIE, BEIIEEEHEORESHY, LA LEREDT —FIZLb L,
B BB DORK 20% ICITE{LEOER IS £ (Taube et al, 1994, Charhon et al, 1983)
E& LTIERHE THARIBEETHL —HIITBEEHEOERNEEH TV 3 (Guise, 2000,
Roudier et al, 2008, Charhon et al, 1983) , L7zd- T, BABREETERIL., BERMIZITH
IEHOBEREL LTRSS 00, B ET ) Y IEEICHEE L EFOBMNBREZER
BHEELTWEEEZLND, BFIEBITETEITEEN L UTHEAMIT b b2, EBE
2, BEOBVET ) U 7HBERBEN., ThARER L TCERINEBR L LT, BRKIZY
H oo (EFEXIIEES) IR RE%R L T3 (Coleman, 2001, Charhon et al, 1983,
Stewart et al, 1982, Urwin et al, 1985)

TARTOBEBICEEMREOBEMEESEET 2 WV OISIE. BEBRAEOEEMN. BF
e, BEHEEEFHORARORECTHEBZMbT., BRINOA(LFEN~—F —, FFIZNTX
DBHEMUTWBEHRICE > TEMT 5N TW2 (Demers, 2003) , KT, BISIIRE, L.
FOMoOBERE (F: FE/0mRE, BE., N, BRRE) ( ROSEEERED
BEICBWTNTX LERRERIR (SRE, AFHME2ET) L OHEENER Sz (Brownet
al, 2005, Colemanetal,2005) , L7=23>T, ZNOLDHENLL, BBMHEEBIZIBITIEES
PFRED V 2 7 RUBRKRMEIF A RIZ, BEHIROBELL & ZRICEE BEMREZ VNI
FIETE N —HEFEL TWVBEZ ENRBEINDG, £, BRI E BROEIFE L OBRIX
FREEROEELMOTERETH S,

2313 FBEBOEBRUVEFTICEVTERICHET SHEHE

BAPAES SRE & Wo L BBEBOKIILT T BEBOR L YVIHI TH 2 BRI HRA
RREZ MU/ NEB ORFIC S . WA L2 EAIRIC 2 BRINAZREZ R L TWD Z
EBRALMNERYOOD D, BEBETOREBAEIIEESMR L F & OHARBRICERFET2
EEBBZONTEY, PAMIRLENOEH SN AHERTF ROV A MU A VBB T HIRE
EHibL, BRINEZFEH TS (Mundy, 2002, Yonedaet al, 2003), RVWNT, B EMREZN L
BRI E > TEPOHEERFAKE S, FEBMROF—I 7, &7, B, BKY
CIIREFOBEBOEITE XET ARESMELON D, £ B4 DERET VRIZL 2RFT,
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BREOEBIL > TERBEOHMEIIBFEBNRESND LORABEEINLTND
(Kalikin et al, 2003, Schneider et al, 2005, Zheng et al, 2007b), RETHIZ2E M OEME EH
& NESHIRE O ERE & OB VWVZRAZMESEM (Guise, 2002) I2& > T, BICESR LB
BOETMEESND T TR, BEBOYHEEHLREEINT, BBEESFLLTE
2 (Roodman,2004) &EZ2 b D, FETHIHSKL LT, BREB LT WMERNRL & B
LBNTWVWAHBRUTAIMNRE COEGEEOERNZET 512 (Yonou et al, 2004, Chung et al,
2005), LREOBEBRICESE, BMEMREELZEET 2WE (Fl: RANKL FAEHR) & &
STEREZMHET DL, BFEEOERERVETHEILET 2 & ORABEBEINL TN,

BEBROSEREEBHEDIT >HET T NVZEBWT, RANKL AEIZLE > T (Fasf%gR
& OPG-Fc XIXFAMSE A RANK-Fc 12X 2) BEBHEEZMGIT2 L. PABEEDOER
RISl S, EELEZEFEEOETAIMGE SN IENY T, FHOBEBERLEER
\ZIEHET D (Roodman and Dougall, 2008 IZ##), TN HDT—Z 2L TOE 23 14 BICE
E BTz,

2314 HDNAZERMEBEREBICHITS RANKL OFRE

LB L =B EHIOREI LR L T2 &, BMEMROBEIIEBROVBICB W TEE
BEOBR~OEFEZEEL, TOBRDAT v TIZBWTIEDOESHER CEITICHET 3
ETRIEND, EBEMARIIRELY DA =X LIZL>TRANKL & OPG ¢ OHOHABRE L &
7L, BEBEOR b —~ANTHEMBERICEFE LWREBEERL TWADZ & BNERE
ETFTNVERPBRBREOGITIC L > THLMIZ/A2 - T3 (Roodman and Dougall, 2008), %1 %
WX, £ ¥ —uaA%> (L) -1, IL-6, IL-8, IL-11, TNF-a, PTHIP, w7 u 7y —Yan=
—RREETF (M-CSF), BHEIEREMET B (TGF-p) RUOTux& 77 v Yy (PG) i
O EF M KE-F (Virk and Lieberman, 2007) 7%, B3 MK OE X b o —< T RANKL %/l
SEDZEWRENTWD, —8TIEX, BERXAF (3425 PTHP, PGE2) MRETO
RANKL ##MERT AT TR . A v r—<AD OPG EA DR 3| %# Z L (Horwood
et al, 1998, Brandstrom et al, 1998) ., M EHE ORI OHEELRET I 7 ANEBEN
Do

BB OBRKRENICIIT S RANKL O LR 2R3 E LT, L. FE. BiSIRRE.
RURRIBEOCBREN LB LN BEBHAO R b o —<HED RANKL ¥ % in situ /A
TV EFAE—Va VIEROEERBREFEERAWTHRANHRERH 2 (Huang et al, 2002), =
OWFE TITIEREFRD 85%LL A3 RANKL Bt TH v | JERAIRIZI 2 CIEEAFMAROFF
AR USRHESFHIRR O 3= T b RANKL ¥ 7 F A0 &z (Huang et al, 2002), Good
bk, REEMRIEFEEZ AV T RANKL BREBEFEEY 7V (F: M, B) TEL., #BFER
BB TOKELD BbEWNWZ EEZRLTWS (Good et al, 2002), FFEMARILFETRAWEZE
b BUSZAREE DERARARED ST BV T b | RIS ML & EEREL O X b o —<iian s
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12T RANKL BBRATRENTWS (Brown et al, 2001, Roudier et al, 2006), SR ERIERE
BT, R bo—<#RTO RANKL FEEHOEM (Pearse et al, 2001, Roux et al, 2002)
& OPG BEHDOHD (Pearse et al, 2001) 25, BEMBEMH(CRUEREB & BFRT 5 2 & 2%
BINLTNWD,

FHT D&, RANKL (T HCM, RUSEMEHIEICEE T 2 FEHHEICMA T, . 8l
SRR, FERGERIMGNE, FRBRE. BE. BelE. RUMEZECLEGEEOEE D FEBIC
& LT3 (Roodman, 2004), RADBREET >WEET /WVIIHFETDIN, ThHDE
FAOFTHEAMEZ b TEFBEBBERETIVDOIXITEA LR, T0kd, BHEZHAVE
FoEOEEBERESABEEINTEY ., BEMREBICEEERHTETL (KF
ABHEET V) EELERBTBHE (ELERNKRS) T2ETARD S, METAICBWT,
B OBRICIEEN R SN S (Rosol et al, 2003) , XM ERER CMho BB (] s,
WEIBE. BE. BAE) LITomBEICTEREZAE LD ENTRINTWEE, FIHIOHE
TIEER ORI RE DMK DO LB ER SN TE 7, TR L DEF AV TIREEH. EFH.,
BEMLEBFEORER R ERERIBOBRENRERT LI LD, FHRRVBAETOFE
BHEDIERE CFRHIZRIT T EE OFFMIZZII 2, b DERETVITEESEZ BARALE
LW, EBOks RER CORE —BFHELERORBERL AT I ITITRWIZMED
HBHZTHD (Rosol et al, 2003),

OPG /X RANKL ¢S L. ZRERAEMEET LI b, 7/ A< 7 LIZIZRRDOIERAR
FEET5, 2R OPG-Fc #~ VARV T v M#ET2 L, BEMIROSMEEUNENHE
{LOMHENZ X > THERIXOBAHBERD Gz (Simonet et al, 1997, Ominsky et al, 2008), 5
222 HIZ3f L7 huRANKLKI = 7 2 TOEAFELERSR Ennss o oz
N, T IASTOENEERAZRT LT, OPG BWERRY S~ THDH I ENTERIN
%, 7/ A< T7if oW RANKL %7+ 9, huRANKLKI =7 R IR ADET NV E LT
FZ L Wiz Mz B OPG-Fc # AW T~ B TEM L 72 BRIX., DN EEMFTHE
HFER., TR BEBRUSEEFTWER & ONRAFRMEFHEE TO RANKL OERERF
WOWTEEPERDIDICEETH D EEX BN,

232 BBEBTIYRAETILIZE TS RANKLBE (OPG-Fclzk3) DX
L)

ARERD BHRYIE RANKL [EE (#2258 OPG-Fc # AV 0) IZX2UBBEBOETRW

EE~NDEEBLABRTHIILETHY, 2HORLIEAEBHEOBESERET V& LT, ER

fett (ER-) b HELEEADAEER MDA-MB-231 R U ER+t M 3LEMAEEE MCF-7 2 i\ 7z,
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2321 MDA-MB-231 REBHEIVRETIICETIEBEHABBEBOEITIINT S
RANKL PEE (OPG-Fclz&d) DOERE (RERI|EE R2006160 XU R2006161)
MDA-MB-231 #X— K< U RIZELENRET S L BERICREAMBEEEREZE LD Z
EBMBN TS (Yoneda et al, 1997), HEZRBRTIIN T 725 —F¥ (Luc) 2HHTS
MDA-MB-231 (F11) ##A2 (MDA-MB-231F11Luc) #ELENTRSEC L > TERRX— K
TURAZEALR, L, EEMROBHEEEZ 0 BB L T2 (LUTRER) . MDA-MB-231
FEENRBNICESET S &, ROEB~ U AR TIIBEEMEESEML, BREOCBEANIEDL
7= (Morony etal, 2001), #Z T, X BREICL > THEBFEREZOETEREL., #iEO4&
MIENXA A= 7 (BLD RUEGEREOEKFNFTMIC X > TEROEBEAREDETE
BIE LT, EBVM~OERAZFMT2 BT, 0 ABEA»S 21 BEE T OPG-Fc 03 B
3.0 mgkg # 2 B THE L7z (RB#MEE R2006160), OPG-FciZX->T, 25 AE® X #
MRETHRHINBEEFHREOHBAIARERFNICOHE S (R 2-11), EMEREOBS
%R LT = (Canon et al, 2008), OPG-Fc 3.0 mg/kg 235 L7z & &, % BLIIZTHIE
LeBOBESEABEEREEICHED L (B = bo— [PBS] (THh~T 78%E4,
Bonferroni #8%E. p = 0.0002), RERIZ, OPG-Fc (3.0 mg/kg) #EIZ X » THBFERAENT Lo
B OEBEEBRAEE = o — VBT 72%iE L7z (tFR7E p < 0.05) . OPG-Fc 0.3 mg/kg
RBW TR ENRE FOBEAER ' BLIES AR 2 be— VB L i L CHREHAYE
BERRERDoT,

4
& 3.5

. i

E 3-

e 2.5

=l

g 2

% 15 - p=9|_.0014

® 1-

@ 7 <0.0001
Zo0s- /// P

0 : 7 ;
Vehicle OPG 0.3 OPG 3.0

EEBEE 25 PERBITIBEOEBEMHREZ2XRICTERLE, SHOBZRCIRBT 3
MDA-MB-231F11Luc [EE* H 4+ 2 FHREOEHEEE RO (A LBEBSHEBEA2 0 BB T35 (U
TRERD . FEILIEA A—TVBITY 7 b U= 7 THEAT L7z, 0.3 XX 3.0 mgkg ® OPG-Fc (B% OPG & i
) *IEERIER»SL 21 BEFETHE 20, ETHE CAFRE L7, 3.0 mgkg @ OPG-Fc B TIIALEIX
BRHShALhok, T2 FEHRERME + EHERZELTT (10 H1,78), Bonferroni/Dunn BEIZ X 55
EHRANT 2 EhE L7z,

HiB: REBRHEE R2006160

E2-11 b FEEHBE% MDA-MB-231F11Luc BEBETNICE T A EBHEREICNT 2
OPG-Fc %R (EB#BAER N 5 OPG-Fc %5)
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EELELESREEEEBREDCEITEZ OPGFc WEDBRERETE LI N E
MDA-MB-231F11Luc BEBE 7 /A TaHill L7z, BB E & R2006160 D FIEIZHE - THERIAR
X — K= 17 2|2 MDA-MB-231F11Luc #iig % £ L ZEA#E S L OPG-Fc 0.3 T 3.0 mgkg D@ 2
B THRE2BEESHE®L 70 B2 06 L TR T & Tk L - REEREFH R2006161),
OPG-Fc 0.3 KU 3.0 mgkg D EIZ L - TEBHERESAEKFNICAERICIRH S (K
2-12),

w

N
(8]
]

N
:

Total lesion area (mm?2)
.

1 p<0.0001
0.5 - 7 T p<0.0001
Vehicle OPG 0.3mg/kg OPG 3.0 mg/kg

TEEBHE 25 A BB 2 BFREBBE X BIZTEIT L7, OPG-Fc (9 OPG & FE#k. 0.3 X 3.0 mg/ke,
H2E., RTF#E) 2EEBHEZ 7T EENORBRTECRELE, F— ¥ I TEBHREHRMLOFYE + 1
HEBETHD (10 45],78), Bonferroni/Dunn BEIC L D EHEET 2 ER L /-,

High: REAREE R2006161

2-12 b FEEMEE MDA-MB-231F11Luc BEBETIICH T2 EBHBREEIZRT S
OPG-Fc D% (EE#HiE% 7 BEN DS OPG-Fc 2% 5)

X HiZ, MDA-MB-231F11Luc Z2.LEARKR SFESHRBR (RBREMEZE R2006161) T, &
oy be—AOEEBEYY AOFEEIZ7 BENS 25 B B OMIZEREFIZEST L, Zhicxkt
LT, 7HB»S OPG-Fe 5% L~ U ADOBEEOWIAEIZ 25 AEE THRICHAE X
N7z, B BLI ®BEIE Tid. OPG-Fc03mgkg 25 LIz~ ADOBEBIIFER=Y br—
NEEIZ LT 88%FAZE X #U (Bonferroni fRZE., p < 0.03), OPG-Fc 3.0 mg/kg B TIIEE = b
0 —/VEEIZ LR T 81%PAE & 7z (Bonferroni #R7E. p <0.03) (X 2-13), Z OFRERTiX OPG-Fc
3.0mghkg KL > THE UV ZOAFELMBAERICER TS Z L bfta i, Bz b
— VDA D RE 27 B2 LT OPG-Fc 3.0 mgkg B0 AFHM P REIX 325 B TH
D, AEHRIZEED Y b e — BT T 20%IER L7z (p=0.004, SAS lifetest 7z 33
*)o
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262 ¥BRBROBEX

F/ AT
1"
] PBS
10+
3 OPG 0.3 mg/kg
9. OPG 3mg/kg
2 ]
4 ]
2 s
,g 1
£ i
2 7
o ]
- 4
g 6]
o ]
5
o

0 3 R 9 12 15 18 21 24 27 30 33

Time (days)

JEEBESE ., RSB EERALO%E B A (ROD (2381F ABLHE [photons/sec] ZBIE L. logfE&5tE L7=,

MEIK (%) IRERERZECHELTWD, 0.3 RU3.0 mg/kg®OPG-Fe (KFOPGE o#) %38 2 &,
RTH#E, BEBHEE 7T AELLRABK T Z O L (RP RSB E 25T RY [TxBegins]), 7
—Z I EHREEE = EERELTFT (1061785, *p<0.03 (A@—7, BonferronitRE). p<0.009 (25
B BDunnett’sk& E) .

H: RBRPEE R2006161

B 2-13 b FELEMRME MDA-MB-231F11Luc BERBETIICE T 2 BRIBEBETIZHT S
OPG-Fc O%hE (BBOEWMRNIZ & DR

2322 MCF-7 REBHETIOVRETNICET 23R LERMOESRILEREBOE
TIZxd % OPG-FC MR UAEF L Tz EDHAIZ L S RANKL [BEDIE
(SER$ & R20080161 & U R20080162)

RBROHEME LT ER+ MCF-7 BERBREFVICEBIT A REH L EFHORBABBEEROE
ITIZX % OPG-Fc DEBZHRFT LIz, R (RBR#EE R20080161 X TF R20080162) Tixk
MR X — R~ 22 17p =R F T V4 — 90 BREHKE<LV Y b (025mg/ XL v })
ZH 5 L., Luc F&E MCF-7 #ifg (MCF-7Luc) % 0 B BiCAELERNEGEC I > THEAL,
RN EBHEOREEFRE FBHEE R20080161) 2B/, EF LELEBEEEEETHD
BERBERIINT 5 RANKLIREORBLFMET 2720 EEBHEK 7TBENL 4 BEE
T OPG-Fc 3.0 mgkg % 3 EE TG L7z (RBRBEE R20080162), X BREIZL->TE
JREDEITZRE L, %A BLI R IR ERE OB FHFHEIC L - THROBBHAGREOE
TERE LR, fFAXBRTIX, OPG-Fc B3mgkg, B3 E) RUFEFT 7=V (0.1 mg, &
SE) OEMESEOFARGLZEEBEZO 7T BENLEIAL, 41 BEORBRKTHET
fEkBE L7 (RREREHEE R20080162), OPG-Fec BB EIZ LT, 36 BB O X HREIZTHRH
SNDEEFREOCEEERENARICIR ENDZ LAR LML 2o (K 2-14) , OPG-Fc
DOHRIZEL TiE, XBERECTHERSNEZBEREOCHH & . 25 OFRINK O E Mz
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262 EERBOBEX
FIRTT

&M (& TRAPSb fEIZ & - THIE) OFERBA EBMEELTWER, FEFTT=0Z
B LTIk, & TRAPSb fHIZKI T 2R NBOONR o7, TOTH, FEFT T 0D
BARXZTOFEEEHIC L > TEBEERESIH ENZZ E AT IN D, X RRE LD
A (K 2-14) K OULIE TRAPSb fEDOME OFA X, OPG-Fc L ¥ EXF 7 =& O Ak
IZHRD LN,

3..
<
E
E
c
2
" 24
[-}]
|
L
)
[=]
2 * p<0.0001
n 1 -
O
N
(=]
; *
P * *
0 H ] 1
Vehicle OPG Tamoxifen Tamoxifen+OPG

JEEBEY 36 HBICRIT2BREDMEL X RIS THEN Lz, SFCBT28EMRETHEO L BRIk
LizA A— VBN b MetaMorph 4 A— T Y 7 b =7 2R W THRIE L 7z, OPG-Fc (B ™ OPG & fTi#k.
3mgkg, M3E, ETHE) LFEFT 7= (KP Tamoxifen L 5. 0.1 mg, B 5 E, EENERE) %
BEMe D5 VIR CIEEREE T AE» RSB L. T — X IR EEHE +BRE2 77T 006,78,
Bonferroni/Dunn IREIC L AT EER L B2 b — AR LB LTI TORNRHNERES
LT,

R REHEH R20080162

B 2-14 b FIEMEEK MCF-7Luc BEBETIICB T2 5BHBREOEREICNT S
OPG-Fc HMHDIWNEE2EXFL T EQOHERADR

OPG-Fc XiIZEF V7 = VEMTEEBOHBERIK SN I NEHBLILL A, &4
IZE-T, REBRETHRIC (34 BB, REMEE R20080161) . FIEBEERBEOWMMFEITH
b U7 (K 2-15;0PG-Fe B L= b r— B L OB p=0.0082, ¥ EF T 7= 0.1 mg
BLEMHa be— VB L OB p=0.0105), MCF-7Luc ‘BEEOHEITIZN L THEFOHH
BRI EREDREBBONDINE I »EERTH2D, JoEREZEHRL. 6 BE2L 41 B A
FCOKRE BLI WA, EEHMBOL{LEDOEEM L, OPGFc ¥ EFT T =
0.1mg ZHRA Lz e Z A BRENLRIEEMERENDTALPOEMIZEEXTHEIZHER L -,
41 B BORBRE T, fHARS COBEBEEMIL OPG-Fc BEMENF X7 = VEMIZEER
TH 60%fE T L7z (OPG-Fc B & DEEE p < 0.0001, FEF 7=V EMBEDHED p =
0.0132) (B4 2-16),
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262 EBHEBOBEX

F/ART
800+ * p=0.0082
— ** p=0.0105
] *** 5=0.0151
600 (Dunnett's)
o~
E 400-
= . ok ok k
200 7//
: 7
Vehicle OPG-F¢ 0.1 mg 0.5 mg

Tamoxifen Tamoxifen

JEEBYE 34 ERICRY 2 ESASERLEBREOCRIT L. KBEBLES2EN., BE. BK. 94
E®L, H&E ¥t L, %A (KBE, BE) OBEBEMOEEE BioQuant V7 MU T7 BV TERIEICT
ZEhE Lz, OPG-Fe 3 mg/kg, EEBHEZ S BE NS B3 E. K THRE) X3 F X7 = > (KH, Tamoxifen
CEEL 01 T 05 mg, EERBEET BENLLESE, BEANRE) 2 FhFhERRE L, F—%id
TWEREE + ERREEEZFT (10 F/8), Dunnett BEIC L DT 2 EHE L=,

Ht: HEEHEE R20080161

X 2-15 & FELEMREM MCF-7Luc BEEBETIICE TS5 BESEIZXT 5 OPG-Fc
HAWIEEFVTIVOHE

400+

* p < 0.0001 (vs. OPG-Fc)
300' —r—
**p =0.0132 (vs. tamoxifen)

200+

100+

BLI Fold Change
(Day 6 to Day 41)

| ] | ]
OPG Tamoxifen Tamoxifen
+0OPG

BLI Z AW TIEEERE L AABROMEBHEZ 6 A BT 541 REDOEEEOLEZHE B L,
B b —ABIZBWTIH, 41 BEOBL] BIEZER L -7, BEBEEZ7TIHEE»S 41 BEOR
ERf TH# ¥ T OPG-Fc (MH OPG * . 3 mg/kg, B3Mm, ET#HRE) LFEFT 7= (HH Tamoxifen
LRk, 0.1mg, BS5E. EEAKRES) ZEMBIVEHBICTRES LE, F—F 3% BLI b + EiEE
Z %87 (10 5,78) . Bonferroni/Dunn B EIZ L D HFHEITZEM L=, RIS OBERBIIT L TH
HHMAEEEZERLE,

Hit: REREREF R20080162

X 2-16 b FELEMKEB MCF-7Luc BEBETFILICB T38RO BREMABEI-NT S
OPG-FcBEMBHLWMIFEF LIV EDOHBEMNROLE (6 BEIZHT S 41 BEDL)
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26.2 EEFRROBMEX
FIATT

2.32.3 MDA-MB-231F11Luc REBBHETYREFLICE T 2UERGEBROFEER IR
7% RANKL [E (OPG-Fclz&k %) OFEHE (RE#HEE R20070953)

FHEEBOMM AT RANKLAEIZ TEOREBRIEI® S Z LN TE 55 % MDA-MB-231
BEEBERETT AL TR L (REREREE R20070953), BB OEBEITKT 25 RANKL [
EOHEEZFMT 572, OPG-Fc 0.3 XiT 3 mgke @3 E, ZTFRECTESESHED 7R
BTDs bR GBS LTz, OPG-Fc DRIREIZ L » THEMIAE N Li-2 8 BRI (% TRAPSH
fEIZ & » TRIE) BNAEKRFHICIHE S, OPG-Fc 3mgkg BEHICTEBBHEOBAT
TRAPSH EAN—R F A VEEEa s o — VB LB L THREICET L, EEBHER 24 B
B ORBRE TR, IMEF TRAPSH fEi% OPG-Fc 0.3 mg/kg B3 mg/kg B EIZ L » THEIZET
L7z (Fx DR—ZRT A VER Y Fe— AR E Ol Dunnett #7%E., p = 0.0034, <0.0001),
OPG-Fc ORI BIIEBEBIER 26 B B OEEFREEERELABICIHE L. 3 mgks RE
HCRXBEBICE T 2EBEERENTZR2ICIMGI I (82-17), OPG-Fc &5~ 7 A
CRME S~ ABE L OB T UEEEREREOZITREFHIICEE Td - 72 (Bonferroni/Dunn
ME. p<0.0001),

€  1.75-

£ ——

S 1.50=

i) 1.25-

3

=

) 0.75=

[+)]

g 0,50 % p<0.0001
©  0.25-

. * *

z 0.0C ] ¥

PBS OPG 0.3mg/kg OPG 3mg/kg

JEEBMES% 26 A BICBIT 2 BREEIE X MICTHET L7, OPG-Fc (B OPG & k. 0.3 XiX 3 mg/ke.
B3E, ET#HE) HEESBHE (0BE) o7 AEoBREZBEMB L, T— i EWREEH+ EaE
7 (20 ), /%), Bonferroni/Dunn BREIZ L 2HHBIT 2 ER L 7-, MABHIGEE- bo— L F Lt
BLTHHEERZ2 LT,
HEE: REREEE. R20070953

®2-17 bt FELEHEEE MDA-MB-231F11Luc BEBETILICE T 55 BH BT EEIC

%9 % OPG-Fc DRILE DR

~ 7 A~ MDA-MB-231F11Luc IEHAE 7 B A7 5 OPG-Fe 0.3 X/ 3 mgkg R 53
5Z & T, BLI THRHINWD BEBHRARASERICEE L. (K2-18), —F T, BLIOZ
HETIZ LV, OPG-Fc BB OEBEBEICHTIDRERI RN ENRRINT,
FhpZIZ, OPG-Fc 2 X 2 HB BB MR OBIEIWEHRMFE ORE LML, UL
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262 EBFBROBEX
FIATT

DORBRLY, BT REFAIZEBWNTIL, RANKL FBEIC X > TERINZM&I+5 = & T,
EBEBOFREENERICERET S Z BN RBRENT,

1 -»— PBS
‘--L --------- - p=00002 - OPG 0.3 mg/kg
"""""""" ---m p=0.0286 -+- OPG 3 mg/kg

Hindlimb Met Free (%)
g

] 1 ] 1 i ] ] 1 1 ] ]

0 3 6 9 12 15 18 21 24 27 30 33
Days Elapsed
EEBHEE., BEOBLI A¥ v V& RENICEREL., BBEBEMEIT L, T—F25RICHEIT L, —F
BLI 25 H & N - SRR, BEBBME L L, OPG-Fc (K OPG & 2#. 0.3 B8 3 mgkeg, B TRE)
O¥REIEESBE OFE) ©7 AR50 L, 21 BE X CRE LT, T—ZIHBEO BLI X Enk
WEIES (%) =T (20 #,/8#). Breslow-Gehan-Wilcoxon MEZXEH L=, BiEay bo— L8 L &
L T. OPG-Fc M THBFIFNFREEZNRED N,
Bt RERHEE R20070953
K 2-18 b FEEMEBE MDA-MB-231F11Luc BE B ETILIZB T A2HHBICEE SN D

BEBICHT 5 OPG-FcRILEIC K 5 EEHR

233 PC3 BEBETIORETIVICETARLIRETEBOETICNT S
OPG-Fc MR U FEZ X I LDHRAICEL S RANKLIEEFOEE (
ER#R &£ R20080083)

PC3 BEBET L EZ AV, RIMIEEES OEITIZHNT 5 OPG-Fc DREZRIFTT5EH
TRERZFER L. FREBR#ESE R20080083), b MEIZAREMAEK PC3 2 X — Fv DU RDA
LERICEET DL, BEHELEEFEE LTERRRE—HEUCRRBEEREZELCZZ N
SREN TV D (Jenkins et al, 2003), M5%RABR TIX Luc ¥4 5 PC-3 fMif (PC-3Luc) A
DERAREEICL - TERBEX— F~7 2120 BBICEA L, BISZBBESOETICRT
BENREEFMM T A=, OPG-Fc (11 HEZ>5 28 HEIZ 3.0 mgkg O 3 EETHRES) & K
TEEFEAL (11 RIS BEIZ S XX 10 mgkg B5) Z2EMB2VIIHFAIC T L, L
WOEBEERR (FE2328S5R) LRI, XBREIC X > TRINLREZEBERED
HEITEZPIE L, %D BLI R CIEBEEOMBERFTMIC L - TFOMEBERREOET 2 H
ELF, OPG-FcZRELZLEZA 27T HED X BBRETRE SN EEFRBEETHREN
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262 EERBROBMEX
FIATT

Bk &z (K2-19), PC3Luc EFICHER SN 2B BEHEREDOHA L. OPG-Fe Bl
BEREE NEZ 3BV 5 XL 10mgkg & OFFAFFIZRD b/, OPG-Fc IZBAL Tid, X ##
REZTHRESN2BREOHHIL . 25 0 BFRIREOREMREY (M7 TRAPSL fEiZ &
- o TEHE) OFERET L XEEELTR LIzoic L, FEg FE4 2B LT, Mm% TRAPSb

BT 2RI D N nofk, 20D, FEFZXFELOBREIRETOFEREMEIZ L
S TEHEBERRENER LI E TR IN S,

X-ray Lesion area (mm?)
o
L

p <0.0001

14 p <0.0001 p < 0.0001
* * *
0 T T g
PBS OPG PBS OPG PBS OPG
+ saline + saline + Docetaxel 5 + Docetaxel § + Docetaxel 10  + Docetaxeil 10

MEESHERE 27 ARRTIRBEEREOBHRERMEZ X RIZTAEFT LA, OPG-Fc (KF OPG &30k,
3.0mgkg, B3ME, FTRE, BEBHEZI11IBENS2888) & FEZxE/L (KF Docetaxel & 50Hk. 5
i 10 mgrke, MEHERRE., BB 11 BR & 18 BRICRE) 2B 52V BRI TS LT, PBS,
AEAEK (saline) #FThFThBERE = ba—LE LTRAW:, T2 3EWHEER + ERRESTFT
BF B, Bz be—LEZ R E LT Dunnett BEIZ L e EE L,

Hg FHERHA 2 R20080083

K 2-19 k£ MRIZAREMREY PC-3Luc BB ETILICE T EEHREOEEICNT S
OPG-Fc BiHZWE FE2 XTI EDHADE

OPG-Fc 25 L7c & Z A, PC-3Luc BIEBEAE FREFRMREIZ L - TAIE) OEMIE
oy b — R THERICAE S (p<0.0001), OPG-Fc & REZ XL 5mgkg X
1X 10 mg/kg & OHFATHLEEEEROEMAFEEICHH S (FEHp = 0.0008, p <
0.0001, [X2-20), £7, OPG-Fc & NEZ F¥/L 5 XX 10mgkg & HFATEZE FEZFEL
B 5~ v ABICH~T, 27 BB TO%BO BLI 2612 & LU= EEARENF E I
ENDZEIWFRENT (OPG-Fc+ K& FH#/L 10 mg/kg $FH & FEZFE/L 10 mg/kg B
& DWEE: p=0.0008) (OPG-Fc+ K& & FE/L 5mgkg ffA & FEZFE/L Smgkg B E D
Lh#g: p=0.0083),
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262 ¥XEFBROBEX
FIRAITT

-
N
L J

:

=}
2 1 1

4+ p < 0.0001 p =0.0001

Histologic Tumor Area (mm?)
[o2]
i

T
PBS OPG Docetaxel 5 Docetaxe] 5+0PG Docetaxel 10 Docetaxel 10+OPG

B AR B 2 R RIS BT L=, OPG-Fc (B OPG & #fl. 3.0 mg/kg, B3 M. HTIRE, EERHE
%11 BEMA528RA8) & Fe#xt (HF Docetaxel & . 5 Xik 10 mg/kg., MEMEANR S, IEEBHE
%11 BE: 18BEBIRERE) *EMH AV IR TRE L, T—2 3EHEERRT + EEREL R
(8 5 /BE), HEHERYTIZ SAS V7 P U TERVWTHEE Y be— 82 RB L LT Tukey ZEHEBRE
ER L., OPG-Fc BEMPEIWEI FEFZF XAt 0B VARFNCELN S BERNOEEERIFTE
AT L=,

Hs: FEEEE R20080083

X 2-20 E METIIREMKEEE PC-3Luc BEBETFILICH T2 BRESHABEICXNT S
OPG-FcBEMHEWNIRFEE2XEILLDOEHRADER

234 MMEBREBIVAETIVIZETS RANKLAZE (OPG-Fclz&kd) OFE
H
2.3.4.1 H1975 JE/NMIRMERBBHEIVAETIICEB T2 BEEBOETICNT S
RANKL BAZE (OPG-Fciz&kd) DOFEE (HREIRESE R20070963)

H1975 #E/ Ml B ERET V2 AV, BEHRESOEITIZNT 5 OPG-Fc O%hR%
BET2Z 2B LERBREER L (REHEE R20070963), & b IE/INAl R At f AL
BEHI1975 % 0 BEILX— R U RIZAELENRET S L BKICBRMBEEHRESE LT,
F 2T, ISR EESE OEITICN T 5 REFMT 572, OPG-Fo #EEBHE%L 7
ARE»L27 BEE T, XIIESHBHE%X 1 BE2527 BB £ T3.0mgke, B3E. K THE
Lz, XBREIL L > THEBHOMEEREOEITEEIE L, %o BLI RUOMEEEHE O
RFRIRHRIZ K> TR OEBMABEDOEITZRIE Liz, ARG R 7 ¥ 2 —/VITBIT % OPG-Fe
%AV iz RANKL FBEIZ L » T, XBREER L0 HI1975 Il THERE SNIBEHRENEFEIC
il 4. OPG-Fec REKLICERENTR2IZIMHI Sz (K 2-21), OPG-Fec BE#% DR
RIFEHREORP I EMRE N Li-28 0FRINE RS MlaiEME (g TRAPSH BT
X o Tl oD L LB Lz, OPG-Fc 0RERMHN 1 BEXIZ7 BEDOWThizEW
Th, HI975 BRESHEMEOETHNER 2 M e — A B~ THRICHS & h, BESER
(27 B B OMBZEROREIZ L > TR 0FEBERBL L LTRSS (K2-22),
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262 EBHABROBEX

FIRATT
N‘E 1.5
E
g
= 1.0
5]
[/}
2
>
S 05 *p < 0.0001
x V-V
2 * ‘ *
T 0.0 T T T
PBS d1 to end OPG d1 to end OPG d7 to end

PEEBHEE 27 B BICBITARBE LREOFREEMEZ X BRI THE Lz, OPG-Fc (K% OPG & ik,
3mgkg, B3 E, ETHRE) ORELZEESBHEZ I AEHA T 7T BELGHEBL. RBETETERL
Tro BIEL L CPBS 23 E, EEBHEE I BELLEBRRTETRE LE, T RTERERRE + 12
HEREZTT (9T 104, 8) . Dunnett BEIZ X A#EEBHEERK L2,

Hig: REAFEE. R20070963

K 2-21 JE/NHBSAEH1975 BEERBETINICEIT 3 EBMEEIcT 20PG-FcOxhE

e
(=]
i

p =0.0221*
p=0.0116"

o
T

o
e

*

—

PBS d1I to end OPG d1I to end OPG d7 to end

o
o

Histologic hind limb tumor area (mmz)

FEEBME 27 B BB 2% IE0B EEAARER 2 EEB2HIC AT L7z, OPG-Fc (K OPG & 52#. 3 mg/ke.
B3E, RTHRE) ORSZEBBEZIBIELAVZTEELGEBL. RBERTETCER L., Bifs
LTPBS @3 A, EEBHE 1 BELLRBRETETCHRE LA, F—F I EWEEmE + EEEELT
T (9 XX 105, /8), Dunnett REZ L BB EZER L7,

HiBE: BB 5 R20070963

B 2-22 JE/HARRATEMRRKE H1975 BEBETIICE (TS BESEBEICHT 5 OPG-Fc
DT

54



262 EBEFBOBEX
FIRTT

2342 H1299 ENHBMHEREBEIVAETILCET2BEBOETICRTS
OPG-Fc B R U FE 2 XL EDHAIZK S RANKL [HEOEE (REBRHBESE
R20080310, R20080331. R Uf R20080332)

H1299 FE/hNilREfE R BT V2 AV, BEHEFEBOETICXT 5 OPG-Fc EE%

BEtT 52 2BRE LEERBREZER L-, HI20 Mila% X — P~ A ZELERET S L

(RER#REE R20080310) . BHEICIRBMEEEMHRENRR L, HI299 B OEITIZRT

% RANKL [REZEDEE %3 M3 572, OPG-Fc 3.0 mg/kg D 3 EFE T’ 5 % EEBHE% |

BENGI9HEBEET, NIEBEBHEZ7THENS 19 BBETEE LE, MBEER TV a—

MATHERWT, OPG-Fe IZ & » TIEEBMHEE 19 B B 0IEBEFRAEFHRE IR ICIHE Sh.,

ERMERED X BREICL > TRE SN2 BREN TR Shi (K] 2-23), R,

19 B B OMBFIREC L > TEEEEREZAET L. HERES 1T BEXIZ7THADOW

FTHIZBWVWTH, OPG-Fo 512 K- T HI2 BIESHEMOEITHESE = b o —VEIZ

RTFRICIE STz (K2-24),

-
o
I

——

(o]
H

N
|

o
]

* p < 0.0001

N
1

* *

i i I

PBSd1toend OPG-Fcd1toend OPG-Fc d7 to end

Hind limb X-ray lesion Area (mm ?)

o

TEEBHE% 19 ARACBITARRBELREOEHREEEL X RIS T L. OPG-Fc (3 mgkg. B 3 [,
BETHE) ORE*EESHEZ 1 BEHI T 7TEENCHEAL., REKRTECHELE, T—ZITESR
EEM + EEREEZTRT 9 §78), Dunnett BEIC X AR ZER LT, BROBEERIBE 2
vio—-AELERTFEIETLE,

Hi#: REHEE R20080310

B 2-23 & LIENEREREMAEYE H1200 BEEBETIICH T35 BHRERBIINT S
OPG-Fc O #HE
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262 EEHBROMEX

T/RAIT
15 -
F e
T3 7“‘[’“

i
PBS d1 to end OPG-Fc d1toend OPG-Fc d7 to end

JEESE% 19 B BiZB i 2 %EROEERHELABRFEIICHENT Lz, OPG-Fc 3mgks, B3 E., KT&EE)
DRELXEEBRHEZ I BEH2WE7TEEN AL . BRETECHE L, T — 4R EYEERH + Z
HRRESTRT (9F/E), Dunnett REWC L AR 2EE L7z, T TOLABRIZEW THKOEER
BrBEHa b e —ABEERTHEIET L,
i, HBAHEE R20080310

2-24 b hIE/MEBAMhEMRAYE H1290 BEBETIICHE TS5 BEEEAGEICXNT S

OPG-Fc D% E

{LEFE LR Lz & & OB BB OEITICRNT 5 RANKL FREOEEZFEHT 2720
2, 7 BE? % 23 A BIZ OPG-Fc3.0 mgkg, @3 EDOHEM, I FEFFErDftHEE
i L7z (RRABRERE R20080332 K TN R20080331), KEZFwLoHEiEIT 2 RBRE TR,
. 7RBRWUI4 BEIC 15myke 5 (GRBR#HEE R20080332), XiX S AERUN 12 A A
IZ 35 X3 50 mg/kg #% 5 GREREREE R20080331) (2 TiTo 7=, HI299 $HfE < 7 2|2 OPG-Fc
FEMTHRES, X FEZxEL 15mgkg ARG LELZ S, EEBHE®K 23 BEOIE
BHRBETHERERIFTRICHE SN X BREICR T 2B ERERE2ICHE S hk (K
2-25. RABRHEE R20080332), OPG-Fc DHMX I FEZ XNV DHFRIZL - THME
TRAPSb ERFEIET LZZ &b BEMREZ N L22d OFRIIROIMEIDSRE iz,
K& XAV BEREEIZE W TIXME TRAPSH EICX T 2RBIIRBD ool Z &b,
FEZXENZLZ2EESFREMEOBRARMFOMKEIZORERBEROERLEELZLND,

H1299 BEBEOHEITH . OPG-Fc B E D FE# F&/L 15mgkg & OHFRIZBWVT, &
oy ru— B ERL TEEICAE IR (K 2-26, #ER#EE R20080332), iz,

OPG-Fc ZEAED F¥ & F &/ (35 X 50 mgkg) &HEA LZEIC S HI299 EBERAT
HRERVEREHEESEHE 2 e — A Bt ToFREICMH SN (REBEREE
R20080331),
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262 EBHROBEX
FIAIT

E-N
]

&
E
E
©
2 3
<
[ g
L
n
22 * b < 0.0001
(L **p=0.0307
3
a 17
E
E * *
TO T T T
PBS + Saline OPG PBS + Docetaxel OPG + Docetaxel

EERBMER 23 BRIERBITZ2ABE EREBOBRE@EBE X RICTHEN Lz, PBS 5\ OPG-Fc (K&
OPG L EC#. 3 mpkg, HTF#HRE) 28 3 BHRE L, £EREEKD IV REZFEA (BF Docetaxel
LR, 15 mg/ke, BERENKRS) 2B 1EHRS Lz, T—F I3 EHNHREDRE + EEREELZRT (7 X3 8
B,/ %), Dunnett BEIZ X AR ERB L /-,

H#t: REBEHEE R20080332

2-25 & hFIE/MNERSAFEHIREYE H1290 BEEBETIIICEB TSR EHRETEICNT S
OPG-Fc Bl H oW\ NI FEE2 XL EDERAHE

* p < 0.0001
** p = 0.0024

Histologic hind limb
tumor Area (mm?)

*

| r ‘ Y _ p———
PBS + Saline OPG + Saline PBS + Docetaxel OPG + Docetaxel

BANOEE RS MBFE0f#F Lz, PBS 5 \\3 OPG-Fc (KH OPG LiE#. 3 mgke, BET#HRE) %
BIEEE L, £EEEKDZWVIE FESX X/ (RIF Docetaxel & RRHE. 15 mgke, BEENKRE) 28 1
Bl S Lz, 7—F X EWEEEHE + E¥ERE=2RT (7 T 8 #/8), Dunnett BREIC & 2 FEHRF %
ERE L, OPG-Fc BB AIWIFE& XL nffARARENCA-BERAOREEREEFRICR > S®
77

Ht: RERHEE R20080332

2-26 £ FIE/NERSEFEMREK H1200 BERBETIVICH T2 BEFHEEICXT 3
OPG-Fc Bt Hh 2L I FEL2 Xt L QOHBEHR
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235 HDAFEUBERBDITSWETETILIZE TS RANKLEE O IERR R
[ZEEEYT 5 XD BEER

NDABREBREBOT >WETT VIR S RANKL FHEICBEETAXME T LY = v Ht
NRER (F232HE~F234HSR) LU CHIRICHRT D, £, thoBA (T2bb
ZRMEFTHIE) IO BFRE (FTRbLiEFH) ITH1F 5 RANKL FREOZYHERT,
LHEROMEHIRFEM, 750 = CHANRBROBEN L. RANKL HEFICIILRRD ARICE
K32 EBEMBEOCBEREEMEITAEH2AR DD LR IND, b OBRKRR LY
FLHTIME LIz & %, RANKL FABI L - TIABHHRE. EBEHRE. BEHLERHED

BERE L LTRENDIBCOBBOEERVETHIMHE END Z LBNFTREND, &b
2, XIS SRR Hid, RANKL FAEIZ L 2B ABREEREICHT 2 HER
ERIIHEMBRORELZ N L TRRALTVWD ERBIN, EROT LAY = U HNOEEERR
BICEEHEINTWAF L —BT 5, ToWRIIBITAPAFTRETHEDOHERET VE
BhERT 51257 0 | MR % B OPG (Bl % iE OPG-Fc % 3 \ M Fe-OPG) # % VM & RANK-Fc
BHAVWLNTWA, ZHbiX RANKL Ioxt L TEBM LR TEREREA L, EHRE
AL, HERE. AEFEIGIT 5,

2.3.5.1 (FoEEIAEBEBETILIZH TS RANKL AED

HEEEBICBEET A2MLERE L7 L Z 5, RANKL FAEIIE 2.3.2 IRIZR LRBRIZM
Z, bt MNEEFREBELLILBEFEBERET A E AWML Lz 4 5 (MDA-MB-231
X% MCF-7 HiIfa O W& {# ) (Sangai et al, 2008, Buijs et al, 2009, Zheng et al, 2007a.
Zheng et al, 2007b) . I NZ MDA-MB-231 £fE#4HE (Morony et al, 2001) & A WIXREIFZRET IV

(Roudier et al, 2006) ZAW=T LV =z v HIEO 2BBRER SN TWS, BELEZH
ZrORRIZIBVT RANKL FAEIC & » TEBFHEEOBEHRR OB ImE s,
T, WEBEBBEBETNIEITS OPG-Fc #AWET AV = N 4 BBROBEZBENLE
PLLAEAFERIGHREBEND & L HIZ, R—OBFRRENT RBRHEEE R2006160,
R2006161, R20070953. R20080161. Canon et al, 2008).

Fio, XMFICRBINILBEFEBREBERBROZN EIZIBV T, RANKL REH
FHEEEEOIMAH G REINTEY, BB~ ERRTOBERRLAKRTH-o = HER
%ﬁm 2 R2006160. R2006161, R20070953, K TF R20080161), TR Shiz 3 RER T,
LDIZER LEEREIBRTONTE Y. RANKL AEROFHEBZ TCOREREREMRT A F—
A DER X I PEEHIRIBTE DK T 23R E v/ (Zheng et al, 2007a, Zheng et al, 2007b, Canon
et al, 2008) .

2.3.5.2 TYOXEIRERERETIICE TS RANKL BHEDER

RSB BB O ~EETT VL LT, E0ENREIIRENBHERICEETERE.
EEMERE. BEELERFHORAEFELEATIREBEET VRERASATWS
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(Rosol et al, 2003), XHAZFEZE L7z & 25, RANKL FRZE RIS IRE B EB O 8§ B TR

ENTW5B, flxid, PC-3 ODIRBEABHEEZICEBMEREZRE Lz~ Y A RANK-Fc Z#
ET3LEEFHREOEANMH END & & HITEDOEERBREN B L TEY (Whang et
al, 2005), B L7127 LY = AN ORBROBERICEL T 5 (RBRHEE R20080083 &
U 233 HBR), ORI RBEOBEENE  ETHOREEREDEITIZN T 2 RANKL
FEDOZIRIL, C4-2B EBMBEET M THFEINTWS, OPG-Fc Xik Fc-OPG % AW T
RANK #HET 2 &, C4-2B I THE R IND2WEMIRARI MG S 41, BEIZTC4-2B OFE
B L EBHEORSBEIEE D EEIH X172 (Zhang et al, 2001, Quinn et al, 2005) , FIEEIZ .
Fc-OPG (Quinn et al, 2005) XX RANK-Fc (Woods Ignatoski et al, 2008) % F\ 7z RANKL Fi
EERIZBWTS, EE L C4-2B BEBOETHMGI I N, 612, BINBEIZTHER
SNDEBHERECRHENEY 4 BEO~ Y AETMIEBWT, RANKL FAEIZL > T, &
BICTHFEINIHWEFMAROEIMEI S, KOTEEEREOETAMZ b @E X
nTWa, FlZ3F 5L, Yonou 5l OPG iIZ L% RANKL FHEIC L » T, BRORISIEE
AERRAK LnCaP OIEEABEIRIRAICEAD L, EE LBEBEOHEMEMET20HTiRL,
BEBOFRBEOMAI SNz #®E L T35 (Yonou et al, 2003), BIOEBMHERISIREE
T 5 LuCAP 35 OEBEEIMIZ RANK-Fc # 5 L72B812 b (Zhang et al, 2003) . BH& DIEE
MRENREA L, MEFORSRFREFR (PSA) fE RIZREZEAZEOY 1/ — < —
=) Wb Lz, Fi, EEHORMIBEREBEET L (LuCaP 23.1) 2T Fe-OPG #
FAWT RANKL #[HE L7z & 25, BRMOEEMERE GEEFEAOREIC L ZHIE) 234
&4, MiF PSA fEA A Lz (Kiefer et al, 2004), & 512, EEMHORISIIRTIES LAPC-9
NEZF LT~V ABHEBTT /WM RANK-Fc 25 LizE Z A, SEEMEREOETHIEH &
L7z (Whang et al, 2005), Z# 6 XEP TRETSNLIZWTHLOBEIZEB VTS, RANKL A
EONNTASREE OB ~DEFERCEITEZAHT L2 LI2HD, BRI THFES
NAOMBHEAMEI SN E Z & EREL TV, ZOoBFIL. ZiCH U REEERR
B (RUBRHEE R20080083) OMFLHALT L2 R RBEND, T, C4-2B ETFNILE
WT, FEZ Xtz L2 FEEOEMBMEIZ, RANK-Fc % = RANKL FREOHBIC &
S THREND Z L BER SN TS (Woods Ignatoski et al, 2008), = DOFEFRi% OPG-Fe &
Fe&FeL2HAKRELE PC3 BFEBEBET AV CTHBINLHERIZELNTZ (BB
R20080083),

2353 FOMOEME (GLE. MIBELN) OBEBXEERESICESEALLY
LIFENDI D XAETIVIZH TS RANKL BE DR

RANKL FAEIZ L VMBSO BRELZMHAIETH L Z LA 2 BRRTHRE SN TV,

AS549 FE/NERLIE IS B N E T M IZE W T, RANK-Fc 52 L » THEEMHHREN I &

. BEHRSEAD L, &b FOEEMERENBD L (Feeley et al, 2006), —HF T, t

MR L HARA (PTHIP % m/AKHETHER) OHE~ Y A~D Fe-OPG &5 % f#HT L 72

R, BRI > THEINIHMEMRE UIEEFRBROFRERBI T INR 1o
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(Tannehill-Gregg et al, 2006), HARA Mg % VW =#F3EIC T, EBICHFE I N 2WE R
FRIZKTAEERRD bR o HRERIZOVWTIL, RSN OPG-Fc DREBRVR &
Pa— 25mgkg, B2 EEE) 23, BEICH U/ NlahE O H1299 B (RBGE
R20080310 B UG 2.3.42 TESMR) RN HI975 RE (B4 E R20070963 R UVE 2.3.4.1 I8
£BR) TO OPG-Fc3mgkg, BIEZRGIZHEB L TEFRABU T THo DR EZL
ns,

BEBEE L SMOBEREETT VKR HCM OEF /LT RANKL BEERRBRENLTWS,
%2311 IR~ LD, HCM 121X PTHrP [E DI ER T 2 BB /MR X 2 BRIUE
HEBNETD L EZOND, MRELEE RWGT2 O FTRMEEEEYIZ RANK-Fc 2#&
HLkbZ A, PTHP /07 5 HCM 23l &7z (Oyajobi et al, 2001), #& M B RIE Sl
Colon26 (C26) AIRBME~ 7 2AE T /LIZ BV T HCM FEBRF XX HCM 233 L 7= # 12 OPG-Fc
2RE LERA. EEFEMEERNENH T8 TE, MFINVY Y AL FVITERE
WK -7z (Capparelli et al, 2000), W OFIZE VTS, RANKL FAEIZ X% HCM O
BB CHFES NI EMIEORD L EREA LT,

2354 (FoHRESHEMBHETTIICE T SEEYM RANKL [BE OB

R F RN IEROBTIC L > THEMREEICEET D RENH Y, ERMEFE
BEFEDH R LIcB DR b m—=<{Z8\ T RNAKL 23N L, OPG #3433 (Giuliani et al,
2001, Pearse et al, 2001), XEAFAEIZ LNIL, v VAL M ERHEMKREAVWZRR~ T R
BTN, Xtk P EEEBHEORKY 7% AW HYSCID EFMVIZEB W T, SRR
BEIERS R R R R T 2 EEFH RANKL FAEOEERRFT I TWa, RFREE ST2 X
i ST33 IZ X 2ETHSHMEBEMEMNEE Lz C57BL/KalwRij =7 A~DFEME 2 B OPG
(Fc-OPG) D EIZL - T, ZRMEEHEFHEEOFTERS ROCBEEHERE I &
(Croucher et al, 2001), Fc-OPG IZ & » TR BERIEFZEETRES TR S N I2BFII~ Y
ZDOEBBBEEETT VIZOWTERIZRATMFLRL, T2bbEBICHFEIN 20 EM
JRFERROMBITH D LHES N, LRETHIEREOET 2 ELE S ¥ 5 RANKL FHEDOZ)
. MiERZ T uT A R OEMASEEFRENMROTE ORd . & oICIZRIEEH
FEOBERABYOAFHBORERREIZTRENT (Vanderkerken et al, 2003), Mz T,
HwSCID ZRMEBHEETT L&Az 2 ABiX, RANKL FiE (RANK-Fc iz X %) I2&»T
NEEFREOBEM L IEEAREOWE (MFE N7 707 A VERUHEBFEMREIZEL ST
BIE) PRI E 7 (Pearse et al, 2001, Yaccoby et al, 2002),

2.4 {ER#F

RANKL /&, BHFHIRIZ L > TER SN, BEHROERK S, Bk, ROEFIZBW
TEEREBRENERZT INF A—/X—T7 7 I ) —T ABE TH 5 (Lacey et al, 2000, Lacey et al,
1998), RANKL 1308, EREAE, IR » O OWRAH Y | "IiEtESFL LT
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B HE ENAFTREMENR H 5 (Ikeda et al, 2001), = 7 AZBWT, #AH 2 E RANKL (35
AN LAMEE, BRRORE, ROBHRELFIERZF (Lacey et al, 1998), RANKL i
FEio, HEERRT v MEBFHRZEEEL, BRIGEEZEMI ¥ 2 (Burgess etal, 1999),

BRRDEY . OPG IXFIAEM OMEME RANKL FRERITH 5, M2 OPG 13, ERA.
Ty b, RB=T 2202 OEBHIEIZIBWT RANKL FBEIZETH S, T/ 27 %
RANKL #5877 5729, TOERABFIZOPG LELILTW5A, Lo T, MR OPG
(#] 21X OPG-Fc X | Fe-OPG) i, BHRAEDOEMIFERKTT V2B T RANKL FAE DS
FHRA D= AL ERETT2boVda - Tl LTHERASATER (K2-2),

OPG i, 110kD, WA, HWRIOEABEDO ZEETH S (Simonet et al, 1997), OPG
PBERRLTVA RS VAV = v /v AR KBEAEHEEZ 2T 5 (Simonet et al, 1997),
XFREEYIZ, OPG RIB~- VAIIEEOBMKRIELZ 27T 5 (Bucayetal, 1998), #i#ft 2 A OPG %
B ETHZETYH, BEMROMEIZ X 2B RIIE 23R 54 (Simonet et al, 1997) .
INRET I AT E—HLIZERBFETH 5,

BRIL, WEMBROBEXITEE{LOWEH, H5VWixZzoFhrERIELrZ LitL-
THETE S, OPG X BEMIOERTEEREL (NI X > THREBE MR — IR
BERITL), IR EHIROEEEEET S (Simonetetal, 1997), X HiZ, OPG ¥~
UABREERIIBOTHBHROTR N — 2 2FHT 5 (Akatsu et al, 1998)

Hx OBERBOFEBRET VRN T, ME2E OPG REEINZEEZEREZ R L
(Kearns et al, 2008) , #1322 B OPG i%. 7 v b® OVX £ 5 B BB %5 E (Ominsky et al,
2008) #kx 2B ADET VARG D IEREFEREOW BRI I ENICE] & BERE
EEHEL. S5, BEBOEELMAIL. EEF L2BIEEET LM L7z (Roodman and
Dougall, 2008), S EHE S E&E S 7217 > HEIC RANKL FHEHK| T 5 Fe-OPG % &
Lzl A, BRI 2WMEMRERECEEERENMSI S, ISR ETHBOET
23K 27 (Vanderkerken et al, 2003), OPG-Fc X3 RANK-Fc {Z & 5 RANKL FEEI#50E
C26 &% (Morony et al, 2005) X iZfHlEE (Oyajobi et al, 2001) DIHEFE~ 7 22T 5 HCM
EUIHITAZE b REINTVDS, BEBICL>TELULIREDOHENXICEL T, RANKL AE
1L VBt (Zheng et al, 2007a, Feeley et al, 2006) . 3& B P (Whang et al, 2005, Zhang et al, 2003) .
BEM L EFHDOERAR (Sangai et al, 2008,  Zhang et al, 2001) D EFOMEIT 2 IEH L7z,
IRBE A OERICENT, BIEEOWET OB IR MISOM I LEE OB & BE LT
W7, F72. OPG X PTHrP ZNIL-1B (Morony et al, 1999) 72 & ERIIBEMEIZ Xk
STHERINDIBAINVTLAMEEZFD SH, TVa0 NEEHRT v MIBIT3BUL A
EUO'BMD KT (Kongetal, 1999a) ®#B5< ETHZITH -7,
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5 ) 21T > #EO RANKL #3858 L7222 & . huRANKL KI = ™7 3R AEF AT
TE LTI &b, BEBPLERUETREL VW oLBABFTREOBRREIRITS
RANKL DO EFSZF KU RANKL OEREFELZ EBICEMFET 25 AT, TolRICTH
¥z B OPG-Fc # AW RSHIR Y Th B,

PlEX D, RANKL OFREEFNICHS BERIEEROMENT. SROGBHERICL -
THEUL A REREICH L THERTH A RREMNS 5,
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3. EBIRMIFEERER

RANK/RANKL BREIIFICHEMOBR, HiE, RUETFEZHBETS, LLians,
RANK/RANKL (3% EHRIZHHER L TRY, MEOEMEIIEEL RITT L ORFENILT
ERTWV5, RATIHHBONZERT —F ., XMICOVWTEETD, X2, WHRKOALR
FEE, FIEFE. FEFEFHE. BREICxT 2 RANKL FREOEEBIZ DWW TELZT 5,

FEBEERET NMIESNWEEZ 2L TIZENT S,
RANK/RANKL it~ 7 2 OFHEFE R P OAEROREDFREDRBEIZEB VTR
HRTHo T,
RANKL (3RO BERO—HOMIRIZFEIR L TR D, in viro iEHEZ R L7, £k
2D invivo BFEETT MTE VT, RANKL {2 X 2 REMEIERD bz o iz,
v U AEEO UV EFREAEIH D RANKL FAZEIZ X > THH SN2 Z 2R RENT
WBD, BaxOETNVICTREREIIRTIEEYRITI RN,
FRNVEVROBEPAYMEICL > TERINIAEEREOS TV RAET VIIBNT,
RANKL FAEIXHLEEEOH K & BE I ¥z,
1 B A OB LT INH ~D RANK/RANKL DEBIZE L TH—BLET— 21856
nTunzien,

- REL, MEHFAPBETEZZEBALNIR > TV ARZRRVEBBEETT I
BT, RANKL OERZHAEIZ L - THEEHEMESME i,
RANKL FAFIC KV MERBICHT2HEREEIRVW I BRI NT,
RANK/RANKL ¥ 7}V v ZIZ Ko TRILO D OURDOREENFE S 1, RANKL [
EBlZLLoTHRAVEVIZIDFRIN D AR ERZOEERME iz,
RANK/RANKL FHEIZfEW, FEFT v bORERESITHE S, BEIEHHIMH S
ni,

31 REHMBTORANKEULRANKLDHEIRE/ YO T FIORADEHTER
FIEFRIZB T, RANKL iIEME T R UVB MARICHIRA L, RANK iXE & LT, BEMR
=/ —J b XBRROBTRBERORBABRMIBIZBELTRELTWVS
(Anderson et al, 1997, Choi et al, 2001, Wong et al, 1997a), BEFREBT > HE2 BV 7-0F
FEIZF VT, RANK/RANKL RO EZ RS Tl X TV 3, RANK & T RANKL 1IiEFE
P OKRE Y L REOFRIZAFI R TH S, RANK Xit RANKL OREB L=< 7 AIIEER
BRRARER L, A T AREBLEFZMBEEE D o S@8gn iz tnkn, o3
TOXRWEY 8z RE ., BRBROBEMIEH KB LTV (Konget al, 1999b, Dougall et
al, 1999), HRD =7 A YNVIZT /) A<T7 % 50mg/kg TH | B, BETBHRISH8ETO
MR THE LR, RANK XX RANKL RIBEW) & FARIZ KR ) EOFBEA LR
Wohiz, LizRoT, 7/ AT OREEIZL Y RANK/RANKL 7V v 7 #RELK
Ballid, VUoEoRRICEET LI EBALNE R (RERHEE 112197), In vitro
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RE D/ EREUS T RANKL 12 & » THPRAIlR o FEMAIERE L, BRIz L5 T M
MR LT A SN T WS (Andersonetal, 1997), £7-. OPG ./ v Z T U b= A
Tid, BF 5L, #HIRHRE LD RANK/RANKL OFE/ERAERI N Z &2k, BHRHA
I OMEENTTIHE L TV 7= (Chino et al, 2009), Invivo Ti%., RANKL / v 7 77 b= RIHRK
BT VTN AR EDOIE T 2R L7z (Barbaroux et al, 2008), T 5 OFRIZS b
53, RANK XiI RANKL BERICKIMNLZEHTS, Bkl N~ s a7 7 — V138
HERTEAIE2 b DEFERRF|I=Z Iy AV b, b, BEMRABFIEETH > (Kongetal,
1999a, Dougall et al, 1999), RANKL X~ U X T Ml KFEHRIRE TH X —F— 11U
Ry hAEYT=v (KLH) 2R0BFEE L 245, BRPLOEELEEA I E = (Kim et al,
2000), S HIZ, BICFEERT S & DT, EHEFH RANKL [HE#, FEEREET VBT
EERIREAREE &3 (Stolina et al, 2003, Miller et al, 2007, Bachmann et al, 1999) . FREW} -
B53H (Stolina et al, 2003, Stolina et al, 2007) KUt FBREOCHME IRV THAEGTIRIEREE
L TSE L, SEROBENINA LV F 7 b THD I EBEx B EBETT VOT —
ZIZTRENTNDS, INbT—% &, TOMOBIRTAIETNVIRBITET—FIE, T/ R
T T HDINVET /S AT OV als— hTh D OPG-Fc XiXRANK-Fc 72 K2 AW THoni,
F AT EERRY, Zh b s — bk RANKL FREHIZ. <~V ARUT v FOMEHE T
BirL, BRINEZHEETIEFIZIT ) A<7 LEE L TW3 (Kostenuik et al, 2009) .

311 /YO TFTIrIIARATEHESND ) UAHHBEFAEATLIZ B RUT iz
HEDT2

HIREHM 14 BEOY U A NEHOERREABICTIE VT, RANK K (PRANKL A U v /i
CD3CD4'CDAS" [ v T a2 —H%—] HIRRO S MBADAT A T—F—THEIEN/ v
T A= REIZE o TR IR TWS (Mebius, 2003), T b 08T, Y v 3BRkD
BEAROSEICBIT 5B LD BNS (Kongetal, 1999b), %X, RANKLXE<V 2T
IXAIEABHIR 3 A D2l (B2207CD437CD25 7 1 B A> HB220"CD43°CD25" 7 L BHIfG~D
SEDRE) ROTHIEZEEDOE/ (CD44 CD2S HIBRHIIE A & CD44 CD25™ Ha SRR ~ D %)
HTHIA b DWW % 18 5 MR e FE EMEOIRT) | MO FEEM DR %t o v B
YA XOWK, ROEFHHOBEENHEREI N TS (Kong et al, 1999b), RANK/ v 7 7
7 A= UATH, BHIBREEDOEINL LIV, MIEANORABHIEA S0%EPT5, LiL,
By A4 X (FEMIEME) OIMRHIEOREBICEIT 2 d > 72, RANKXIZIRANKLKIBEY
WRIT DY) U BRRBIZOWTRETT 5729, Jacquin 5 IZRANK /K B I IEANE & E5E B
MEHNLEZRR Y RCBAL, BME, THlE, 7F=254% 75— (NK) fifg, Xi3#hR
HIRERICEE BTV L 2 EMRE HRORANKXKEBMIRO 7 a—H 4 M2 R 5
iz k> TR L7 (Jacquin et al, 2005), ZhbDTF—4 b, RANK/ v 77U b7 AT
RO RERBAEMNMT, ELMRBONEMHORE LY b, BEOKERERENMIC
BOWTIEY BRI NRESFEELRZVWI ENRETHA MRS D,
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312 EBZMRANKLBEZRIZHRELE-FERIVRAICETA) UAHRE . E
BREEFE/NTA—42, MIELEORER

RANK X iIRANKLKIB~ 7 2 OBELREN ST, T2RERE RE) v E@EkF2k
WY VSRR E) BSRREOHMPICRRT 2 Z L3RRI N5, KRBT >EHEORE
NTA—Z I3 ARANKLIEEORE S OPGREEIRBR NIV AV =y 782 AWVT,
BHABWITHM ZBIOPGYH U < IFRANK-Fc& =7 A~ 5 L TRANKL % EHZMIZFAE L T
Sl LT3, RANKXIRANKLXBEMW & X R0, VS ERARITH LI 11 BB
(Mebius, 2003) 225 FENTOPGEEmFEBR L, RANKLAEEENTND M7 AV =y
75y MIBWTIE, R 19 B RUEBE D Y v 8, g, BRIEE THY, EFHH
LARETH oM, L, BENRLERLTEY ., BRFHICRANKLAEEENTWS Z & 23
B &Nz (Stolina et al, 2007), T DL )LOOPGEREIRBIBFELZHEME IR, EERY
VBDFERIT D T L ITEN o7 (Capparelli et al, 2003), FBOPG hTF VAV 2 =v 7
Ty FEB= T RIIRBNT, BRRELERPREREINEDOELEZRBRT 20 0REN
BEE (F: XYY e T A3 EABREBIE. THRFEKFERE =2 —F vy 7 X
[Pneumovax 125§ 2 IgMR s . THERRRFAEHURKLHIZ ®F 3 2 [gG/R G X% Y A& HE [LPS]
2T A M AA VRIS BEBL TS, BARIREEY &k L CHERERENERIX
BHLNRMoT, E S RMTBTHIREOEA R UL AELEB O 21 BEIZCD4”
F UCDS” THIRREE CNCKLHFE F COMBEBIZEICHEL L E, OPGhF v AV 2=y
7T RACTREEIZR LN o7 (Stolina et al, 2007), =V AXiXT v b DOPGEFIFIR
PSSV AV x=y 712X 5 TRANK/RANKLY 7'+ ) U 7 #RE LR, BFAROREF
EHERL. VU UREEAILY L EkEE, 2R RE S a7 Y VA, H DV idex vivol o8
RO RE I O/ h -7~ (Simonet et al, 1997, Stolina et al, 2007),,

OPG PV AV z =y 7 B TOBERFER L Rk, KB~ U A~DHE#Z R OPG-Fec &5
2 X AEEFH) RANKL FRE I TREMBHERIIFE O bh/zd o7 (Stolina et al, 2003). %
DEBE LT, NTTr, AFT Y a o icid 2 EMAEAER & ORISR L TRE
NEh o722 &, RFBRTREMEMRBEE OBRERE () I L TEERE -2
EETOND, OPG-Fc 2 E L7~V AIMERBEIIRG L. dBIZABTHS Fe ks
Lievw U RAEHBLEEZA, THIREFERR KLH 1235 2 IgM ROV G A O %
S HEMNTTE L72H KLH ARG 2R L7z, T fjadEEFESERIR Pneumovax 12%5 2
IeM EA D, OPG-Fc BEBH TIIRMBEZAATHS Fco LREHDIWVITENULTH S
(Stolina et al, 2003), U EDOEBA~ T A TOT —Fiz X 3 &, fMREERUEERZELEIX
RANKL EEIZ X > THH S 2N Z L 2R LTV S,

3.2 [FoEEBTIEREETIVICEITSEEYR RANKL [BE

4 2 FIRANKLFEZEHITd 5 RANK-Fc XiIOPG-FcO EHZHAEL -7 R TR ET5H L,
- B TEAMET VIR T D REEIIRANKLIAEIZ L > THRE SN2 E230R
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ENTW3 (Stolinaet al, 2003, Miller et al, 2007), FlxiE, A > 7N T AV REGIZ
XTI BIEE~DRANKLILEOEE RV ATl s L TW5, vV RILT TR, TXF ¥R
Z Vv XIZRANKLIZEA|ORANK-Fc# &5 Lizth, A VIV FOA N R BE S H
7z (Miller et al, 2007), #H#& % BIRANK-Fc (RANKHARS AL & Feffif & ORlA A BHE) 1T
OPG & FfEl L 72U CRANKL A PRE T 5 7= BB MR O AL HE8E . 77 %2 HiH 3 2 (Miller
etal, 2007), 7 T R XIIRANK-Fcix S8 IXRRE D 7 A NV AR, HREEETHRENE
fbt. iAo P REERER LI L, BEROREMHIA THLT XA Z Y
PR LB TIIVANZEERBEET D& bz, fiad VAT U FRREAREO MR
PMMETF L, ZORRIL, VANVARBEICRT 2 BRARERERAEDOHENER ThH D
TERRT, ANAY ST URE (VIRBEFBZE. BCG) RBERISEICXT HRANKL
FAEDORE % FHiiT 5 72H1C, RANKLIAEAITH 20PG-Fek Y 7 B#% b 14 B E T
U RZHE LTz (Stolina et al, 2003), Z D#x53ETIX. FHAE, AFERM. BCGREESR
EIE L L7eBCORBRIIRT T 2R ERIGICELIZ 2 o7z, U U N ERMEARIEREIR 2 7 A L R
(LCMV) %R S HIERE RUCD40 XRIB~< U A TORANKLIAEDRZERFMH ST 5
(Bachmann et al, 1999), RANK-Fc&##& & L7z IEH <7 A IxtlB<7 X L RS OLCMVERER
IeGREERL, RREOCKDIEFHEDKEPLEFAM L., T 2 IZRANK/RANKLIEA {F
FRATHIND & BAIA O £ BV TEERREI X BT b OTIRARN T L ARBR S NE, &5
IZ. RANKL#FAE L THLCMVAE S MREEMHTMIE (CTL) RRNICERIT2<, IE
HCDA TR LA L22 Dy o T, ZHIUCK L TCD40 KRB~ 7 A TIXIER 2 LR
AT D LN TE T, LCMVEEMGHIGDETIZHND KO, oZ /a7 ) o
I IARL v TFPAREThHoT, 20D EROBEMRIFEEIC L 2RERGEETROETT
MZRWT, RERDOIER 2 UG DBRABIIRANKLIZEKTF LTk,

33 (FoEEERNBECRETTILICE T ZEESEY RANKL BE

RANKL PAEDRER NRIENT A —F I3t 2B A« 2ERNBECREET VIR
WTHFHMii STV, EEOCRESKE. BRUHERE, TWIESEELFHETDIT
MBEFEED S v F 7 P20 FBESILET AMICTOPGIREIZ X 5 RANKLEEERFME
7= (Konget al, 1999a) , KB DBAIARFIZ OPG 2 5 L7z & &, BRURBEIIMH iz
N, RBEFHISICEIT 2L, MR LR CLHEO BB ERER UV X ZABEN
BRINT, ZOZEnb, THRINET 2BEHNORIEIZHT 2EEI2NEEZOLN
7z FEMRIZ. RANKL BEIZ L 2B R UESOREERIIZEZ ICHLNTH DM, KIEMR
FRDOT v MIBWT, BEERXIIGREAT 4 =—F — B (LITRD 5Nz h o7 (Kong
et al, 1999a. Stolina et al, 2005, Romas et al, 2002), EBRMBEEGXAET VBT 2 LT —
Z 735, RANKL PFREXFENE YV ICENFAZIR L L TREMRMEI 2R L, REICTHER
ENBBEVLAOMEIZER LN, B8 XIIRERIGICH T 588X 2o T,

BIEARLDCB.17< 7 Z{ZCD4'CD4SRBM THIfA# BHE L TE LN D~ T AL IEMIRES
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EFVIZTRANKLIBEOFEN M & 7z (Byme et al, 2005), CD4"CD45RB™" TN % #%
E L0 REBEIEROKRKBREHER L, Fe-OPGD TR 52 X - TRANKL%FH
ELhEZA ZOETAVOEEETHEM LU, HEEREXITEH~DTNF-0% FH T
D RIEVEMR OB T D EIL R0 2 T Bl OKBERLBY TOKIBRET VIZBWT,
in vitro T2 CD4"CD25 I EPETHIRL 2 & 5 CD4" THI R O H I T FIRANKLF AR 512 & - THR
EINED oM, CDA'CD25 HIMETHIALIZ X 5 CD4"CD45RB™ THIIQATE I B 7 Dl
i, FIRANKLILEE 512 L > THE Sz (Totsuka et al, 2009), & HIZBORERE~ Y
ARBRET NV (L2 RE~ UV RAZBIT 5 BRFEAERRBER) TIX, F-OPGEHRE Lz L =
5 RES ORBAHNEHE S 7z (Asheroft et al, 2003), EROHEIIB N T, BEREOERE
FI3MRARHE (CD4"CD45SRBM THEIZ) . & A WIS ERAEEMSF (T2bbIL-2) D%
ERRBTHY INOLOERRIETNVHT—RFETO/RBIBON TS, LENR-T,
THILE R IZB T DRANK/RANKLIRBE D &E % i b KR 2 FRBMER L L THBETRY

B REJIE I AL AIRRIC TRANKLEEIR M T 5 Z &8 | fFHE SN TS (Loser et al,
2006), AL R T 0 F—F — TRANKLZRETAHRANKL F T v AV == v 7 BT
BT, RANKLOBRIFERIC X o TREEAMBEUERGMETF L, FERIZEEDCD4 CD25"
HIFEETHIBL 2580 L 72 (Loser et al, 2006), Z DB Tid, UVHIZ L o T~ 2 A{L#llat
DRANKLAFE S, FORKIZCDACD25 R HMETHBOEME K ERE (DTH:
delayed-type hypersensitivity, IZERIBEE) KIGOERT LHBE LT\, 7 2ADUVEILHE
3 &N D EEEE DK FTIZRANKLIEEIZ X » TRl &7 (Loser et al, 2006), Z 3Tt
LT, OPGhF v AV xz=my 7w AL BARRABFIC I Y o CREREENEZENO
EXOEMEIZZENEL (Stolina et al, 2007), OPGFF UV APz = v 7 <7 AODTHRIGMN
BEINBNWIERRENTND, ERRIZ, v~ 7 RZOPG-FeR MK E L THNTT /T
*tT ADTHR G ~OMEI T BITRER AN e o7z, —FH, MRREEETY v ERHFRE 4
(CTLA4) LFcé OFtAT-AHBE (CTLA4-Fc) TDTHRIEMEA S 2zt &7z (Stolina et
al, 2003),

FEERAMEMBEBHE~TRAETLVIIBW TRANKLOBREABRF EA TV S
(Wojtusciszyn et al, 2009), In vitrolZ TCD3/CD28 Hlli#IZ & - TCD4™ THIR _EORANKL 7 %
WMNEMT 523, RANKLEZHEL THIRE ) VS BROBEZFEICELE®H Z L1k <,
CDI54 BAEIZ L - Tl & Z T 2 WA & {2 L 72, In vivolZ TRANKLFEE A % &1
BELTHRABARBHE COAFICREITELS . REMKRSCIIABEERBE TOEFNE
kL%,

3.4 EHERBETFOEENAETIVIZEITREERH RANKL BE

BFEERWNEEROEBENETT L (B 23 BER) T TRIIBT AEECAER VR
W L BRI T A D RANKL OFE NSRBI NTVI, BN TWAEERT—F 13,
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RANKL 2 L 2B MROEMHIIC L > TERIRAHER L, BEOATFLIET 2 HEE T
DHHBIZEL EVWIETADEMTER->TVS, THEDTF—FIREREY T AICE b
BB REBEL TWH D, EEEMEICNT IREROBENTFENALNIZ STV
W, REFAEYVACREEBE Lt MEEORIEERZEOFMICK T 28 AHIIBEN T
HHrID, AERRUOBAEZMATHIEDIZRART VA EZAVIERII LI ENL TN
B, Lo T, EFREYTVRETIVICT, SRETHRIE., RLVEVRUEIAMEICTE
EENTLBESBER. RURREDEREDE T /VICRT 5 RANKL FAZE DX R A FE &
iz, Jones HiX, C57BL/6 R~ 7 A IZHHE L7z BI16F10 BEaEMIES, B, IR, AIF,.
BROMIZEET 52 & %2R L7 (Jonesetal, 2006), EAEOHEE~ 7 21T OPG-Fc (1 mg/kg/
B)2BE LA EERHE 17T EROBIIBITABRAECEEHEBGENEEIIEY L,
EREMROIIE, BIF, M08, B ba—A# L OPG-Foc 58 L TEW
Biphotz, £, vV RAIZ OPG-Fc 2% 5 L L I AFHOEBEEBENBI L, 178EH
DA TERERE~ T RTT 100%BEIN 5 FREEROFRENMET Lz, SREFHIE
DRIFE= 7 AEF /L (C57TBLKaLwRij) 2RV TH, RANKL FLEIZ X » THEEAESEE NS E L
L. FRIZSCTEFEERLEM U (Vanderkerken et al, 2003), Fc-OPG #¢5 (25 mg/kg, 18
3E) K- TERMEEHECIESHEBE (Tu—F A M2 MV THRIE) MED L,
JEBEBHEE 28 A BICRW T EBEBRECY 0/ — b THAIMFE T a7 A Ol L4
BL Wiz, £72., Fc-OPG |52 L - THATIREEDRISA S 25%BHE L 7=,

IR LR HIARIZ 381 D5 RANK & RANKL OFIIERHR S, BECHB I TEY,

RANKL BHBMASICC Ty 2T7ny, a7 7F >, PTHP IZX-oTHIEER T3
(Fata et al, 2000), RANKL<°"RANK / v 7 7 U b= U RIZBWTIHIBROFZIIERE T
EETHY, @FkT2 &, BHLOSMIHER/NERBREDOEERARE 2D, MMTV 7
nE—&F—%AWERLBRICT RANK ZBREIRRT S M7 AP ==y 7 v U X TRITRE
CEERZILBEEMECEBAR ., TORBER, LW NERROSERFEZAE U
(Gonzalez-Suarez et al, 2007), WICHNLELV ROERAEIZL > TERBENET Y REBE
FZEWT, RANK OBRIFEHENIIROEIE, LIREBEHEER~5 X 2B LA L%
BBy LTEREZEM L, MZ T, MMTV-RANK & B4R < 7 228\ T, LR RTER
EXIIEBEREDOKA. LR EEMBROEM, 12 U DI OFIRITKT 5 RANKL fi
EOREFTE LT, REZRDOER 2 MMTV-RANK = 7 2 R OB AR C57TBL/6 < 7 22T,
<7 A RANK-Fc (Miller et al, 2007) %A\ T RANKL % ZIBZAIFAE L7, Mz R
RANK-Fc iX OPG & 3EEL L7-#NT RANKL 2fHE L. Thw 2 IZBBMIaRRKR. . £
FEHE LT,

EERRITH T AR TO RANK BRIBRIBOBEEBLFARAZ DI, Tu bl A5 oy kLT

VB (B A FuxiTuX25Tor [MPA]) EEBBRAME (PAFAI T U b
S+ [DMBA]) OHHAABIZL > TRER VA TEBE2EHR SIS, X ENTEILE
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EBBRAETNVERWE, B4ER <7 R X MPA & DMBA ZLEIZ & - T, DMBA H&ELE %,
FRE 129 B TAERBB 2 L. MMTV-RANK T VAV x =y 7 <7 A TIREHER &
B LT CILEBB OFERA TIE L TR Y FRIE 85 BICER L T\ (RBREEE
R20090211), MMTV-RANK <+ U 2 DL ERBEFRILEIILEMERE. LR LEMEOE
JH, LB ERDY A7) Dl @ EF EHEL TV (RBEEE R20090211),

RANKL FHEDOHIREBEE R ~DHELRA D72 DIZ MPA & DMBA TLE L7~ 7 AIZ
10 mg/kg @ RANK-Fc Z##& 5 L7z (R T#5. DMBA LB bR T £ ClEFAIZ
A 3 [E), MMTV-RANK = 7 2|Z RANK-Fc # #5332 L iR v RERILRIEE LR SN D
£ TORRENFEICIEIE L7 (DMBA BE#&#&5#%72 5 RANK-Fc ¢ 207 H.PBS T 85 H),
RANKL FREIC X 2 FLARNEB AL O B I 1L MR O FELBEE D4 L 8B L TV 72, RANK-Fc
IZ £ % RANKL FHEIZ X - T, DMBA &#&#B 5% 1D 4 BT 7 B T MMTV-RANK < 7
A DREREOEN A L, MBOERIZEWTH MMTV-RANK ~ 7 A DFLIR EEHR O
HAE. YA 7 VDl OFEBREIMET LTz (RERHEE R20090211) ., BIERE DO OB,
FLAR LR AR & BIEIRZE OEREIET (BrDU 4Z#1IC & 2684T) 2fAvleREB2H5 T2~
U A DFRIZ THRE I N7z, RANK-Fc LB HIZITHED OEIKT OFERMA L LN,
RIIFE TR oM, LU, BETRERE LT, HBxREBOHBEBKEBIEFEL, 0O
FRRESGERTELSWTEY, o EERELOFEHENEL 2VWTWE 2 & IZBEfF
LTWBAREEMERH D, L EORERIL, BRABREIZE VT RANKL FRENTLIR LR HIED
B2 ETEE, ARICBIT2EEOFELERZBOIED ZLE2RBLTVD,

FOVAD 2=y 7 TRV Y RIZEBWT, LEEEERICST 2% RANKL [HREDOZRE %
FARDIHIZ, RO R T2 —)L" TMPA & DMBA & TAE L7 AR O+ 7 212 10 mg/kg
® RANK-Fc ##%5 L7z, B4R C57BL/6 IZ RANK-Fc #5715 LUEEBOHEENEE
WD Lz, BlEERE LE-FAR <D 20 100% (51 FlH 51 6) RLEES R T 5
BT, RANK-Fc LB L7 B4R w7 2D 12% (33 FlH 4 ) ORICIEE BB SN,
EHZ, BARO<= T RITBWTH RANK-Fc #5814026 BHD 5 LIz iR LRl D
FEEY A7) Dl ERERLTOVDIMIEOLENRD LT (FRERSEE R20090211),
A TFRERR B A A T 5 <~ U R DOFIRIZ T, RANK-Fc LB TITELR LR HIE & BiEwmZE o
HFEHNH] DEER 2SI 5 L7272, RANK-Fc LBEED Y F MR b, BREESOR AL L
TWeZ ERRERF LR TV BAIRERH D, ZNHDT —F i35, MMTV-RANK <= &7
ZAOMA EERRIZ, BER~T ZOHRIZENTH, BRAIBED RANKL BEMSHLIR LR
MROEEAZET &, EEUREZREICHA L, T2 EESEIZ LBTBENT,

UEDFERIY, ANVEVROBEAYBERTFROR TV AETVIZEBWT, LR LEEMAK

® RANKL EFR72 T 738Nt 2 LB ERMBEOMENE XY . ABERE L RED
BPEMT 32 08 RmENE, AAVEVROEMADELBH®IZ, KB RANKL %
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(RANK-Fc %A T) FEET 5 &, MMTV-RANK 721} Tk B4R D CSTBL/6 = 7 A2
THHAFEEROERMSBEA Lz, RANKL FREIZ X 2 EERR O BT L - THIERED
BAONRAHALN BV EVREOBBRAMEILL > THERBINIHABRLEFOBEHESCY A 7 U > DI
DI O JNKE DO 2R T & OFEEIRD b Tz,

T % & RANKLFEZEH) (OPG-Fc XX RANK-Fc) 2 R E RN ER 2 EkE~ 7 X (C57BL/6
XX CS7TBLKaLwRij Nw 7 7 F 7 F) 5T 5 L MEEFA., EEHEE, KOS
=hiz,

3.5 MEHE

OPG K& UNRANKL O M EFHAICRTT 2 EHERNZEE D, in vito KD ex vivo EF LV E AW
THRESINTWVS, BRIIMER TFELTRY, OPGIZL > TIEFHELIH Ih 2 LD
BELHOITEIND LORELH D, —FH. RANKL IZ2oWTH MEFHAEDRE & B
OB BERE SN TV S, McGonigle 51 X AFR3 2 #TiL. RANKL XX OPG O & #H4E
BEREIC T R E MBI S N7z (McGonigle et al, 2008, 2009), 7 v~ M KENRY > ZHEAX
X MEEEFIRPNEMIE (HUVEC) A\ 2 in vitro AF%E0> 5, RANKL 30N OFZEK
¥EWBL S, HUVEC DT R h—V R E2FFET 52 LRI S iz, EREMUNLET R (&
WEEEH P OBEFZ T v P RKEMRY 7HER) ROMERN LR T (VEGF) #FEM/LER
FROMEITR L, RANKL IZ X 2MGER A BE S, BT, OPG ZAMLT=& 25T v
NREARY 7T v A TORNLERLAEE L. HUVEC ROAE(LZERIS 7D 7R
¥ (pERK. pAKT) 3H X7z, BIOBFFE TIX, OPG | 512 X - THFERA FFrEH O HUVEC
Xiie b EEHEENEME (HUDMEC) O#M3#EM L7z (Cross et al, 2006), Z DFHX TIX
HuDMEC OWNEEER R ZFIE$ 5 OPG DA b@MEINTVWD, Eiotk MUMNLENK
#ia (HMVEC) IZ OPG 2%MULE= & Z AMROEMEE CEENN 2 Fiz@mL ik

(Kobayashi-Sakamoto et al, 2008), Cross & (Cross et al, 2006) % T° McGonigle & (McGonigle
et al, 2008, 2009) & iX#E 7Y | Cackowski © (Cackowskietal,2010) ODEEDOHEIZL B &,
OPG I ex vivo v VAR RMEHFAET v A TMEHEMBER 2R T L ERLTWS,
ZDT vEA TIiX OPG DI K o TEREME F4E 7k A EEFNICAE S, MEH
A%FAET D OPGIREIZT, RANKL BRE SV, HiIfFESNEEANEDRERBR LN E M ER
Tz, NERXR (BWRIRAE) EHRE LT, WEHREEOKEIETH 5 TRAP HE &1
EZA, FERIET L,

o> ANFE TR TIHLL in vitro & in vivoO HE TRANKLAMEFHEZBEET 2 X0 b3 LA
BT E8ELTWS, FlxiE, exvivo. invitro. invivo7 v ¥4 ZTRANKLIZ X 5 & H
ARFAR SN TVWD (Minetal, 2007), =D ZAKBIRY 77 A TIXRANKLIZ K > T
6 B BIZHVNLEFRHAFTRICHFE SN, MERORANKLIZ X 2 BIEHEA IZin vivow 7 A<
MY FNVIMEFET v EAICTCDIAERMBEOFEICE > THRENTRY, vV AR
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Ry MEZThinvivoTHERINTWVWD SEDOEM), ML=k =7 b VR
fE (CAM) %AW TiX, RANKLIZ & » THAMBEFENEE R Sz (Kim et
al, 2002), ZDOWEIZBWTIE, & PRANKLD =Y kY RANK~DFREEGRENBATE TRV &
MR H D, b FRANKLIZERA =D b VIRFHIRZEEET 2 EBES LTI, =
T hYV=om 7y —UhbOWEMIREERIERA 2RI 2> (Boissy et al, 2001), Z D7z
»., B PRANKLO =Y b U RANK~DOFESIIERE CRWAREEN IR IS, 72720, B b
RANKLIZ< 7 ARANKIZxt L E FRANK E RIEOHMMETHEA L, v VAT NI TFAVT ST
7 A ThE PRANKLIZ X Din vivoll EHAEFERBER SN TWV2  (Kim et al, 2002)

RANKL OFEIERIZERE L T, Mz A7z invitro EBROTRAB 2 IR TW3B, Min 5
K O'Kim 5, in vitro {2 CHREMARIZ X3 2 HIBTER 2 5 L7z (Min et al, 2007, Kim et al,
2002) , RANKL {Z & - T HUVEC WK —EE{b 2 5= & FREE SR (eNOS) EMERBEIN L 7=, HUVEC
IZBWT, AREFNIZ RANKL BELFENT Y 7 (s 7 FadiEsx - —8

[ERK] V »EefbZ&tr) . Mg, RUSEMAHAIML ., BERER TR CEMOLEEER v
U — R EFHER LTz, Min ORI T, HUVEC % VEGF THIAE S % & ERK &ML
R OEBEFRIZR T 5 RANKL OFRPIEET S5 L b#E LTS (Minetal, 2003),

MEFEIZNT HOPCHOEE L in vivoTHEET Lo E & L TiE. 2ROPGE~NY UV EFH
A FaZAaicniviz b @ (McGonigle et al, 2008) 233 %, 72, iF > HEEIZEB VT, VEGF
L EMEARHESF MIAETER F (bFGF) I X » THE SN 3 MEFHFLE DM X B OPG-Fem
HEERNTBBRBRRT LV = AR TEBIN TS (REREBEER2002266. R2002204,
R2002267) , OPGH~/XY g R VZIBA IR T U AICBIET 2 &, CD31GMEM
BRETIHMLUE S Z A, BHEABROFHAEME R RI2{HF 28858 L7z (McGonigle et al, 2008)
BEINTEEL, VEGFTHLNAZBDOL IV FERIZE -7, BIORBELE LT, Ty A
BT 4 27 BT T VIR B VEGFXIIbFCFARFAMBRR A ER S iz (RBRBEE
R2002266. R2002204, K& TR2002267) . = @ 5 HVEGFFER ARME HED &Y OBFIE TIL.
OPG-Fc (4mgkg/B, ETHRE) 2~V RZ2HRELEZLIA Bz tuo—V#HLi
LU CTTHZOMER BT, MERNCARLREM (p<0.007. 22(%) BFERKR=nk R
B ER2002266) . RIEERTIX. RAILKRESER VA V2 —/VTOPG-Fcx 28 %5 Lz
LA, By bo— AR LB LT, VEGFEROEHRERGICEEREZ I o7 (11
fEEM)  (GRERMEFR2002204) , FHEIZ, OPG-FexEH®REL-L 25 (dmgkg/H., 7
AR . Bz be— AR L B U COFGFARME HTAER IR T 288 (0.81518M0,
HETIEARY) Xa2rolk (RBRBEER2002267) .

3.6 EELEHE

JEEHEE TR IT A MEHEICT S RANKL FREOEZ|ZE L. RANKL FRER (#:
OPG-Fc, RANK-Fc) AW THEOFEBRRBREEREINTEY . £RBIZB VT RANKL
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FHEIC X 2 N, RBEI TR, HD2WVITETVIC K » TIIEE~DELEN
INTWD, OPG-Fc L& IZ L 3 B OEBABRERD OFRRIT. DHNE2EMT2RBOE (5B
23IESBR) ICEREINTRY ., ABRMAEFE R2006160, R2006161, R20070953, R20080161,
R20080162, R20080083, R20070963, R20080310, R20080331, J U} R20080332 23 FALIZ5%Y
T35, INHORBRTHERA L~ Y RBEF DS BB I & H4E OERE
FHEICL > TRRBENTWD L5 2, BEEOCETICEESEEOMEFTENLHEET D E
FNTHD, Blxid, LE MDA-MB-231 BEBET VT, vV AOF~OEEHROEF
ANZ X > TRHRFT VEGF BN L, MEFHAFEENEE I NS (Shimamura et al, 2005),
MDA-MB-231 #ilgiL7 v OB OFAEMERREFRE L. MDA-MB-231 HEEY I~/
A=T7 28575 LEEHEREOMEHENFEICHH Sz (Baverle etal, 2008), ¥)/7%
Eft ) 2RB0E (582321 HBR) 2Tk X 512, OPG-Fc # 512 X - T MDA-MB-231
FIEBEOETMH SR Sk (RB#HEE R2006161), PC-3 A REBEGBE T LTI,
fth DEEFSERAL & Ll L TH T? VEGF XN bFGF fEDEMMAHR IN TR, A~F=T7%
B5 L-HEEEY TIEEEORBEENMET LAE IAHE/N L7 (Uehara et al, 2003), IR
(2, PC-3 BIEBOMFIIHL VEGFR2 DR &2 X - Tl E N/ (Sweeney et al, 2002),
RANKL fHE (OPG-FciZ X %) Ik > THBHERESIHEH END L & bic, BEEOET
NEE Sz (BREREEE R20080083 KU 2.3.3 THE M), C4-2B & B MR IRE B GBS
FO T, PTK787 (VEGFR Fuy ¥ —¥ A e ¥ —) oBE5IZX > TRINREOF
FREOEITHIE &1 (Kitagawa et al, 2005) . RANKL PAEIXER L 7= C4-2B BIEZE OELT
PIEITAHZ ENRENTVWS (Quinn et al, 2005, Woods Ignatoski et al, 2008) , M BB
JED ST~ U REFT A TNEFHEZMT LIZzE Z A, ST OZREEHEOETIZEVE O
INEBEREMNT S Z LR ENTEY (Asosingh et al, 2004), 5T33MM EF /(2T
Fc-OPG % 5% 12 & B B REIE 0O BB OEST A3 MH 7= (Vanderkerken et al, 2003), =
DX Oz, BEBOEITORIZ, BEICL > TIEFAENREET D, MEFEMELEITIL
EMERTIToWEETT BT, RANKL [HEIC X - T, BEEOEITIHRINEE SN
Tre LTEMoT, ZNHOET/VIZRANKL FHE, mMEHF A, R UMEEETOMOBERZH
RBHHZTHEYTHDEEZLND,

3.7 MERKEE7TO—LHEEREL

OPG / v 77U h=URIZBWTIZRANKL {EHEABFERINTWARWD, FEENLE
EomERKLERT I EBEEINTVS (Bucay et al, 1998, Min et al, 2000), #iZ, 5
J AT EEDMB B RANKL MEA R 572 L MERKRISBEEICRET 2 2 L2348
HoOMERBEYET VIS TRENTWS (Price et al, 2001a, Morony et al, 2008, Finger et al,
2009, Helas et al, 2009), F7z, RANKL Q& 512 X - T IKKa #EIFHI 23R B C i & 18
RRDBRAEDIEM L7z (Panizo et al, 2009), Z DFFFEM L, MHRIZH 2 RANKL/OPG D Hh3R

T4, MBFEECRELTERELTWS RANKL A& D RKERIZCEETHD Z &2
R EINTc, —FT. 7 /AT EKEK 12 » AEKRES Lz zB80W T E A IKLIEER
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bhzrote (REBER#HEZE 102090),

INLORTRICESHFIRIL, MEMRENTI2EEENCOINLT T AR VEEK
HIZ K> THERIKEBBESIL, VAT AT 43— b2 FOERIIMGEICL>TZO
HHEFEET 2 & MERKEBIME D (Priceetal, 2001b) & WVWH Z L THD, Z O
DERDBEMTELT.OPG /v 77U MBI ERIREREET S Z LR E
NTEY, BELLL INLOEMITIB W TIE, RANKL FEHRERIEN 2V DIZEKED
BREPBECNDZLICEBRLTWS, OPGRXRBLEZTHRY R7ZAHBE (ApoE) / v 7
TU MU RATRT T e — AMEBAREELAERE M L7~ (Bennett et al, 2006), =T ADT
7o — AMBARE(LEET T MICEB W T RANKL 2+ 5 L. MERKIEAIEI S, 75
— 7 OREENRR L LR, 77 o — AMBAREEOREET, REMMRO ST —7 ~
OFE., BRILP A P HA UME, Mg L R T v —UWEICHT BRI Eb RN &
D3R &7z (Morony et al, 2008, Ovchinnikova et al, 2009), 7z, RANKL iZt Mz W\ TF
T — 7 DARREMRCHEELRET D Z EBRREENTVWD (Kiechl et al, 2007), X 5T, 7
JA=T% 12 s ABRE Lo B ICHRBEARFNETIR D bNT (BBRBEE
102090), &K 16 # AMEE L= MRV THRBROPI LA T o — MEOELIZRD &
Nizhote (RBRHEE 102090 KT 103981),

LERoT, MERBETNVICELDZERT —FIZTREND L DIT, T/ AT XX
RANKL PHE—#RIC L » THERBIMEEIIIBEST S Z & 2RBRT IS STV
VY,

E$ 5 L. RANKL FREFIIIMEAKGIC T 2REERARH Y, 77 0 — L EBIIRE
BEEC T 2ERAEZ RS RV EBFERERIRT —F N ORBIND,

38 RANKLEU RANK ./ vO 7 FIORATHREIWBIHTL

RANK XJZRANKL / v 7 7V b= U RZRITDTOMOBERR L LT, LROKAMR
FZXLABAFRERH E D BT (Fataetal, 2000, Martin and Gillespie 2001), fFiRF D /N3E
BRIAROBEEFRLIC LY, BEMIIHEFCTORBLTERN -T2, FRETOLBRAT
RANK K& TOF RANKL #HIIZMENC b RN b B ISR ESNTRY . LROFBZEEZHM
LT3 (Gonzalez-Suarez et al, 2007), VA VAT 2 E— & |2 TH|H S 7= RANK LRI
EF/VTIX, RANK X > THBRNOHIZOMIENRTLE L, BRIROSEAEZRbR Tz,
¥ 72, RANKL FAEIC & - TR OMARIETE A B S 7= (Branstetter et al, 2008), & 512,
RANK/RANKL iZ7' 0 A7are7ras 75y LOMOY 7 HARKEFD  IKKe 2k b
Y4270 Dl OFFEENLEBEEFELFE LT ENRENTWVWS (Cao et al, 2001,
Mulac-Jericevic et al, 2003, Srivastava et al, 2003), #ERAD =7 A FIZT / A< 7 % 50 mg/kg
TAH 1\, BEERANLHRE COHMMETHRE LEFER, LBREGEE O oWiTs R
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BLERRL, BECER LAEZEBIIRBO o, Sk 14 BRU28 BIZKITS
7 AT OMEPREIHTILTFRECEEGOFEHIZTNEN 048% KT 0.17% TH
D, MEPREICS L THLHFREME ok, UL, T/ AT 0HEEHTIHE
T ol E FNUADEREBETRERZ > T\, T/ A7 O "NLHHF~OBITIIFRAT
HH0N, WRCBOWTREERARZRE T 2 AHEHIIT ETE WD, R EIC NG
WRETHHEEIRAEPLEEIEZ L] L LTHEREERERZITO> Z L LT 5,

3.9 FHEF~ADE

2 BESOFEFT v MTBERINE RS MFIT 2 HED OPG-Fc H2WIT7 L RrXx—h
6 BRAKBET 2L, AEOHEHAIE an: (REmsE 340). OPG-Fc % 6 B
BE LEHEFT y NTRI0ERMOKRESR, BEOHHIESEICEE L2, BEICHN
T AW TIIHERERICEENRD b (RBREEE R20090070), —FH., 7L FrXx—Fh
ERELEHAETFT y FTIR, BEBTOER 7+ 27+ 32— FOFEHAR RV DT, K
EHIR 2 L CRRIMEINEE L, TO/RL LT, BFHHOBEARD bhi R
BREREE R20090070), 728, KA E D OPG-Fc ®° RANK-Fc 2#% 5 L4, BRIMHIX
BETHD., FEFHHIIME Shisho RESsE P340 BT R20090282),

EEREIFHEICIIEERIZ 2 FREALATHY ., Z0BFRRORIITE/NEIZR
A RERR, ERNICHIE SN BB TFORBE AN — VXV REINTWS, (Wise, 2009,
Marks, 1981), L7z > T, I b ORHMHIEEZZIT TV ERIROBEHEZMEIT5 &,
WOHHPHERICHER—EOFRIIEEL S+ LT3, HFHBICHT 28T,
BRINIME OBREIS U TRELR D, MEMIEEZEEICKB LTS RANK/RANKL / v 77
U R AT, EFHERENED 5N 52 (Kongetal, 1999b, Lietal, 2000), T v hiZ
ER 74 A7 RX— b ERE L TERNAESICIEI 2 L s I3BIE L7z (Grier
and Wise, 1998). H4E(FT v MIERNZ FRENH 3 5 HED OPG-Fc ® RANK-Fc % #
ELTHLHEHHOMBCEERIRD ook (RBHEE 3o BV
R20090282) 78, BRINZ M MFIT 2 HED OPG-Fc ##% 532 L liFsa i3l chi-
(BRBR¥REE R20090070), 728, ¥EZFILTILERNAER L, THICHEWVEFHH
IXERSRICEE L2, B CHEHT 2 CHHEROBRICEESRD O RBREEE
R20090070), ZO#ERMS, 7y MCIIAEHBICKHERRRANNFET B2 00, ¥
HPSBET S L OB ECERE»RIETARESS S, HFHE &R L THERE U
RO RZEITF RGO EEZZ TR TWEE L OGNS, 7 v MITAEFIZIERAED OPG-Fce
FRE L TERNE FRENG LS, BFHBICEENRD b ZAEEIROE
S LR OR S Lz GREBRBEE R20090282), LAvL, EFRRER2 6 BREIOLE
DHTHIILEERTIE, PEREOHREEZTTHED OPG-Fc 25 L-8HIcB T
bW FHHANBET D AREMERESICRPFRTERVWI L ICEETILNEND D (RRME
= 340 & UF R20090282)
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Fy bl FORAEHEHOAI=ALFELELTNE EEEZX LN TS (Wise and Fan,
1989) B MIBOFEMMET L TV 2 REABEROBE BV TAEHHAS LIXLITEEZ
=T (Droz-Desprez etal, 1992, Gomes et al, 2006, Jalevik et al, 2002), B A7 4 A 7 4 F— k
BEZZTEEEERAZEC/NNERCBVWTHLEFFHEERARDLNAT WD

(Kamoun-Goldrat et al, 2008), Z# b DHEBRRVERIKOMA» L, HAERICHEEL T
DNIHHBERICH B/NEBECT ) AT 2 ®ET S &, LEERUKAROBEH B3I
SN, BREEZFoHEHEBEEREREINTZD TIRRMERS L Z L RTHBIN 5,
INODOWRIAT /AT OERFERM L —HLTWDH EEZLND, EFHHIZEAL T
ZHE, BEZHU Lo L 12, RANKL BZIZRHEM R H D, EXT7+ X732 — b LV
I DR RBH 550 Lhvizv,

OPG-Fc, RANK-Fc, 7LV > FuX— h2¥4EF Q) 7y M6 BRREGT S LEKE
DA, KHEEEOBL, BROKT. RUBEOHEMARD bz (RBRBEE
340). B B BRICET 2 BEEML. EEEOICTERTICRENBEL
TWABEREOEME —EKL TWe, 28, ZOFBEMNZRERIE, BHEL TORWERERK
BRRBHFELTND & ZZBERIREZIME LRI TFRIENAELTH D, FEEMIEET
VU 7RBEICLVECERERORIRE{ (KEEE ORKEEE & CSMI OEM) - T
Teled, T A MY Py IIRRE (BREORE) NEMLE, -, BIIRITSIER
ET T ARNY UV T IREBENEML 72, RANK-Fc 5 WI7 L Fux— M52 LY
KB ICIBEHEIZBWTA M) v Py 77288 (& 2 38R S0, BOMERE)
MMEF L7, AEBHOMECERIX, 7y MZT7T Ly Fei— MRUBRIREZZE L < I
TO5RED OPG-Fc 28 E L7 XT0ABONE, FHEFT Y FOBE, BRE, BHF
BHICRT 2 EAIX. OPG-Fc &7V > Fux— b THRAES THoNn, BFRE. KEIZ
SLTHT LYy FarR—MDEDN OPG-Fc LV bEEND RN, . OPG-Fc ®
RANK-Fc #% & L7 7 v T, BREROIEERENNR A LT, —KBIZ, FoRE X,
WA, BoES. BEE, BE. Bk, i 28223, RANK-Fc, OPG-Fc, 2\
7 Ly Fex— MR LA ERnH ok s LEEL v (s E o).
HEFT Y PZT L FrRX— FHDWVWE OPG-Fc % 6 @REHRS5%. 10 AMAETS L, X
BEORS, HAOES, KEIBL LT ETHHH,. OPG-Fc #E5T v b CIIME M
CEBBRNAEE L, WD VIELIEREREROTBENEEN Lz, EX7 4
AT 4 F— MIBHEBEF TOERHREND, T Fax— MUEBBETIREERBEML
TEFEThHoz (RBEHEE R20090070), OPG-Fc T L FrX— MES v MZBWT,
KIBE DFRELCEEDKTIL 10 BOKRELAM % bR L, OPG-Fc&RET v FTid, #
SE%Z LR L TREHBBOREBO A N) Oy 7 EBRENMET Lz, ZOME
BT, BUUHOREBTORIOBABESE L TWIARMEREZLNS, BAED
OPG-Fc #&5 7 v F TIIARELHMEZ., HEIIBITA2ZI7 AN UV I7RUA I Py
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T RBERENFEICET L (REBRHEE R20090070),

2BEMOFHEFT > M2 AED OPG-Fc # 1 B, 6 BRKES L., FEFOEOKRE X,
BRE. BEE. Bk, RUERE~D OPG-Fc D EKEHLZ E LIRS L (RREE
£ R20090282), HFERBR T, MIROHEFT v bR RegsE 3o zv
R20090070) THEEKINZZE L <IHE LR BERAEBERVCE LM L-mREEZRE L.
(REOEMIME & A HOEESRD bN-OIBEAED OPG-Fc ##5 L7 v MIE
WTDHZTHoT, IEL, EEOHEMMENIID KRB X > TBB I, BRI
#AfHIZ. OPG-Fc EIZHE I MABHIRE~DOEENFR L E 2 bN A BEEORD &/
STV, BEBROEIBEICEORIRE ST OPG-Fo © AEKTFINIBL Lz,
o, BARRVERAEOVWTHOAEIZBLTHLERIHEML, REFORRIZE/LIFE
Do (KEBEOBEBERES CSMI 0N, REFOEBRERRIL BOoN=REFTOR
SICHELETe ba— AV TERLEZ, BEEBFLYRCHEEOZ I AR VI I RA R
Oy I RRBECHIEIIHFAED OPG-Fc IZBWTARESH B WM LEZ, LaLRns,
KEEE OEIMEIL OPG-Fc DWTHNOHABIZBWTHIETL, ZNRMMOFEFT v TEHEDL
nrmR RrgsE P340 & —H L7, MEFEMIZIL, OPG-Fc 2B 5LET v b
OREEFIZBWVWT, B, RN, PR THREESBEF LZEBMENEMLTEY . K&
WROPBERCEN B A b,

OPG-Fc %45 LIeHAET v FOEOKE S OB, WFEHESC L 5EERIET

RERMAFRMOBREEMHIOBRLELZOND, OPG-Fc REHAEFT v MZBWT, BEB
VIR ENBILOEELEZEIREROEIZFENTE L TWAFREENRS D, 7L Frx
—MEET v P HBRL T, OPG-Fc #ET v FTIIEDOKE SRBRIZE LWELBRD
BB, ZhiE OPG-Fc BNERICEELZRIZ LR, bbSnEmEERD S, &K
EBROBEREEIIRANK/RANKL / v 77U b~ U XATHEEIN TS (Kong et al, 1999b,
Lietal, 2000), F£7=, B LZEEKRECITor =—FKET - 1 (CSF-1) ICHRERIBER
NHY, BEELHBHAREREENSAZOND tothless T v NMZBWTHRDLN TN
(Seifert, 1996, Van Wesenbeeck et al, 2002), RANKL PAENRREROFBEICEEL 52 5 2
H=ZXLEHALNTIIRVN, ERATF AT+ FX— b THBET LY Ruxr—re2RELET
v MZEREEN2WZ 1D, T/ A< 7 & CSF-1 AZE TRAEHIESERBEESN S DI
KL, ERAT AT+ F— P TIIERRATER I N BNERIMREIEEI LTS L
O EBEHEOBE VSR L TWAFAREENTRRIN S, BBEEGE R THEDCT / A~vT7%
BELIZREBI =7 A 28BN TE FRBRE|ESE 102090), EFEREHREIHED b,
HEZREROBIIR/IRTH o7z, ZNHDORBERNS, RERBEHL TR LTERE
DIERRBEA~DT ) AT DREL, REROFBERERVCEORBFMOBRERE %5
ERZTAREMATRRIND,
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OPG-Fc % 6 RE#&HE LT 10 BROKREME 2B WEFEFT » MBI 2 EEEM & ik
ROZEACIIFTER T H 2 At SR s vz, REHROR TR TIIARIIARIES LT
TRERIIESMICERE LT (BRERHEE R20090070), AEHMEZ I OIKERTDZ
LIZEY ., BEPAZERICEETLINE I DEIFAHATHD, TEEREEKENFTLIZT TS
BRIz, —REVZRBEFCEE LZRER (BWRRERE BERE) ICBREEL
NRBELENDZRE, BREREARNLREZELZA UDFHEMRS 2, 10 BOKRELHMZICEE
ENTERKBEOZI AN Py 7 RBBECEKETIR, KBBEEMFOREETOEZORLD
EHESTVRI LN, BEKERETIBRIIBVWTE, 7/ AT ORERRICKET 3 &
B OMERMES M 2 ATREMR R &N D, OPG-Fc HDHWNIT / AT %, B 5K
WEERLREIZ B E CWARBEER TV A, Ty b, T¥ BEIWVRI=IAPALIZEEL TS,
BFORE, Bk, 2 WITHEEICEERIERIIRD 572 5>- 7z (Bateman et al, 2000, Ross et al,
2001, Kim et al, 2006, Ominsky et al, 2007, Ominsky et al, 2008), TS DHRENE, T/ X
v T OMEROFIE, BEEFmMOKE. REEEICHTIEET, EEHFOFTREOESW
WETFELTWE EEZbND, REBEDOE{LIX, OPG-Fc ¥ RANK-Fc #5112 L Y
RANK/RANKL BENHEINTWD L EOFEFT v MIBRESNTWDH Z 26, Kk
FFDZ » MIBIT 5 RANK/RANKL BREOHEEIX, VAT AT7+3x— MTHHT L K
F—hEHBRLTIYRIBRENWI ERRBEIND,

FEFEIR D HRERICE 2 £ T OPG Z#BREIER L TWDH OPG b T v AV 2=y 7 Ty b
DRENCB VT, FEEOBRIUMEIARD S HEESLKEEOFENEM L 7, EHO
BHEEIRFART v B L THEEEML TV R, KEBERFERENL (CSMI B %
S BBRIOPUME) ZRL, T AR U Py I RBE (BREDHE), 1V M)V Py
7 7238 (#9ME) 23 L7z (Ominsky et al, 2009), Z#Uid OPG-Fc 25 L7z HAFT ~ +
s REEFomE N RBnsE P10 LIHERTIBRETHD, 1 RV 2
H BEOOPG hTF VAV xz=w 7 Ty MIBW T EIMEREA L LM, KRR ORIK,
FIZEFBEI NI (RERFEE R20090069), FKEKOPG S VAV x=w s T
v MZBW T, EFOARLLRRFAN —ENCBEEINERNREHAOEETH S,

FREROPG F SV AV x=v 7 5y hTRONFZKEBEOMRENL. BREERKT OBKNE
#ITHALNLTRY, TN O OE(LITHAR > L B DOMEE T OPG ZBRRER L -HRTH
V. BESNDIEKTORRIT, GIITREM»OAREECLEVREZMETOIL S 2
BETHY., BETHT /AT ORABRCEIZYE L2V EEZLND,

FROFEFT v bERWEER O RANKL AERBRIZBW T, FHEET 707 Y o
LR, FROBEKARTA—FROTATIVORTRE, BEREBECIELIRDO NN, £
NOIETH L TBBAREEThoTe, ZNOHDOEEIBERICE 2 D TIXARL, BFHHAER
W AENOBREORIEICL Y EUEMNREZOND, 62, BHEAOETREMIC
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LT VEMPEELZZITAFEELH D, B, TERERY, KEZAREFRINGNIZ XY m
BEHROTNANAVRRAT 7 5—ERY VIIET L7,

W& LT, B4E4FT v MiZ OPG-Fc ®° RANK-Fc ##% 5 L T RANKL #[BE L7fER, K
BRORE., BROBS. BEEOWMN, HEWNERE T A —FOBMARD bhi, ME
72 BBRENT A —Z IR N o, KBEOBMER—BLTETLTW, &
W %% L < i3 2 OPG-Fc DRE#®E L7GE, WAHBMNH & HBORZRELHE
2ahiz, ThbDO2RIE OPG-Fc OB EFIEIZ LV EOMIZEE LN, =72 ) v
v REREIETL, BREVCKBREOMMORD, wRFEEEF TR L, B4R
SEMNMEATZ2ETOPG 2BRIFEHALTWVWAOPG TV AV x=v 7Ty T, BRED
RBMRPAZTLETh T, ZHODFKERIT., BEFBRIIKRTORHICT / A~ T7 &2#H
THRITIE, ERROIER, BREOEE, BOMEORT, BFREREN L ZLEIND
FREMRHDZZEETRRL TS,

3.10 {FEERET

RANK/RANKL {3 FIBFRENIZBEMR L TWB Z L RENTWS (Hanada et al, 2009)
RANKL #~ U RAUPNIZEERE T2 &, TaX ¥ 75 VO UVIRFNLRREEZ M L TRRAL
Teo FETo. LPSIT K B FEBUT RANK/RANKL BEBMBETH o, b, MOHIZEBWT
FRE IR OHERFIC RANK/RANKL REBREECTh o, ZOBHRIITA bada vE2AMLE
FIRTOMBTH Y, KHIZRANKL 285 L THFIBIIEL LA o, T/ ASTEE
J7a—FAHETH Y, MIEKEREZERE L THIRE~SRE RIETZ L TRShE,
T ) AT DR RIIBIT LRV ER I = A PILOMETRINTWVS (RS
#E 104192, 104105, RUETY 2—/12.6.6) , LR oT, 7/ A< 7 3MEEFREIZH LT
HEZLREOLTI LRV EHER NS,

311 BIFAE

huRANKL KI < U X ZKBREFAHEFREZBL., 202 BE» L7 7 A< (10 mgkg.
B2mE, ETFHRES) X7 LvrFeXx—1F (0.1 mgkg, B2E, FTHE) 2®5LT, B
sl il L EssE i ss). SOV AE, B2 iz 2 AEOVT
naZEHR L (15 6/78), 20k, BRRVURARO (BIFLTnwiRY) KBEEZ~ A
7 v CTFEOCRLIVRRICH L, 21 BRZGOAETRKBREO—HEHAWT, BT
ARz R 5 TRAP Yefa 7z & OB FRIFIM L 1T - 72,

BHRMERBRIZLIY, 7LV FER—bRUOT ) A T7HEKREHOBITREETIX, 2 B8
W2, Bz b — VB L L TERBEOKENRD b, Bz b — L EBEOET
BEHBLT LY N eR— NSV XOFEIHEIL, BRI OFEREMERLE—F
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T, 7/ A T7REVAOEFBIRCVBIEOFERBRBETR L. (R2-7) , w47
o CTHTCIR. 7/ A 7RGV ROBIFEDOEELERUBMCIE, 21 RU'42 BE®
WTFHRIZBW TS, BEa L P e— A BHOBHELER L TRBILGETHD ., iz, 42 B
BIZBIT 2R EETRBIIT Ly FaX— PROER 2 P — L HOBIEIZHERTHER
EETHok, 21 BEOBIREO<A 7 2 CT OBFHEKE®R,LSL, 7LV Frx— R
OF ) AR T7TREFH TR BE Y Pa— B EEBRLTRER LD REWIZE 2L,
REFOBEARCERITBEE 2 br—ABL D b REPSTLZEPALNR -T2 (K

2-27) , ¥£72 21 B BIZEM L7 EER 2AE#EFRIBTIC L > T2 h b OIERAKGEALIZ R K
IO EREE —FTHZERRENTE, v 78 CT O 3-D BHEREEN L, BiFtk 42 B
BEClZ, MREHORBFABIISEICARELZBFREAKTED N, ELREERTT /
AwTHTRELEL, VW TT Ly Fax— MESH, Aoy be—ABOIEIZ RN
EWRENTL, TRAPRAEIZ L 5T, 7/ A 7HOREROMEMIDITIZIZRITHEEL,
—FTT7 Vv Fax— MREBETIZ, Bff=r bo— 8L i L T MR OBA R
D hoilz, TORFTRIE, OPG / v 77 7 b~U A TIEHAR <7 2THAT, BiTEETA
BT DMBEEBOBEERB IV ERLHTHo LV IRELEHTHIHLOTHS (Otaetal,
2009) .

& 2-7 BHFBROBRBET—43
Alendronate Denosumab Control
Post-fracture Day 21
Max Torque .
(N-m) 0.0461 = 0.0188 0.0544 £ 0.0166  0.0502 %= 0.0121

Torsional Stiffness
(N-mm?*/rad)
Post-fracture Day 42

451534 = 1918.15 6184.77 %= 1332.02° 5133.41 £ 1892.51°.

Max Torque

0.0752 £ 0.0343 "¢ 0.0661 =+ 0.0227° 0.0513 £ 0.0138
(N*m)
Torsional Stiffness c 9249.96 =+ c
) 8578.15 =+ 3227.85 v 6590.09 £ 2089.07
(N-mm*/rad) 2957.62

N= =a—}F, rad= RLNIAE

F— S 3EY £ ERREEZTT, EFARBITEZT VY Faex—b F/RATTEEHEa fr—L
BEROBEZERX*TTT, CIHEWRE LRHUOFEFINEROBTEZEZ T, BHOFEZL. FEKIE
% p<005 & LT BB R U Tukey HSD IRICE-SEHE L -,

it RegmsE Nss
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CONTROL ALN AMG

42 DAYS AFTER FRACTURE

ALN=F L > Fux—h, AMG= 5/ A<, CONTROL= iz bo—

T T RAZREBERO2 BEMSEE., 7L Frix— bXRF/ A-72%E5 1L, BIFZ 21 R4 BBIC
v A 7u CTIZXk> TEHFOKRED 3-D BHRER LS (MEGHER)

sk s R ss

B 2-27 huRANKL / w54 U9 RADEBITATEOREN <A~ 0OCT EHE

BHTEE, TLyFaR—bRUOT A7 IRE o THBEORNEPEIFRED YV EF
Vo ZRBELE, LL, ZOERICE > TEIRBOBREMETT5 2 L3tz
PP LARK I RURU YRR EOEEBEIL, WMoy be—A BB LT, WTh
DBEHTHLHEREN, T EnE, T/ARTRUT Ly Fuxr— b REBHIZEW
T, BIFHEBFOREICL > T, Y 7)) v 7 RUERIGERECHEIBICELR H 51T
Lhbbd, MECRBICEEIXLA LN oTmZ EBRRBRINhD,
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4. REHEBHER

T AT OLMERICIBITZEZEMEE, TVA M) —EEBREBEORAAE I =7 AP
ZRAVW, VAN =Y AT AV MITHERNROERABRFENT —F 2 RE L TFE L
Tre T/ A7 %03, 3, XiZ30mgkg THREIRTHRELZ L Z A, Lk, EHME, L
EDOTEBENM. HDWVIIERIICH LT, BEICER LZEZE XA N1 (RBRHE
£ 101606 REY 2 —/L 263, T4) . EHIT, VA0 12 » AREIRERSEERR T,
MIE QT (QTc) HAWIIMhDIZE T A —F IZHEENREBIIR D b7 (RBRBESE
102090 R EY 2 —/12.6.7, & TB) .

b MEROREERBEER L ) U AF ¥ ANVEETF (hERG) KXo Ta— RENBZKF %
ANVBEEEZTRTAFITHMBEBAOEREICLS 2B AEBN~FIETEDZZLEZRLTEY, 20
AR T 4 VE — R OB — FRIEETAF ¥ I XY ET 4 I0H B L
BH SN TWA (Mitcheson et al, 2000a, Mitcheson et al, 2000b, Zou et al, 1997) . hERGERER
D &5 Rinviro7 vy BEARIZ, AVTIFUT4NF—FBBL, BV ULF ¥ X LVOFTERK
LA FRRRES FOFMMIZITE L TW5, —F T, IBERERLZOMOE R A BEIL,
FDLFHA XL VHIBEBRN~ORENRHIREN S (Vargas et al, 2008) 72, ZhbDyF
W, hERGF ¥ XAV ZBEB L TRETAZENTERVWEEZLNRS, LIER-T, ¥/ X<
7 (FEHR 150 kDDE / 7 v —F VHifK) #hERGRER TR 3 2 OIL@E ) Tik 22 &
Br L7z,

PLEX Y, invivoRBRIZBWT, LIEV A7 ~DBSORERNBTREINS L 5 REET
I IEhoT,

5 EHEHEMHEEER

T IATTOERKIZBWT, 7y —aRHOBENIZEACBETEIIRETHS
b, BOFNEMREERZTMT 2EBARBRIIER L 2o, £, T/ A<
7O RANKL \ZX T 2R EMEZEE T2 & (EFERERUFVE VEER EOEITHRATRR
IZ—RXRNZ AWV DN DDA & DENFNREERAORREHIIRNZ LN F RIS, =
DREMTE LT, ¥AVZAVET LY FEX— 05T ) 2T ~ORRY Y 2 RBRICE
WT, TNRENOEFOEANFZERIIHTIFEFEAERB DL TV, (RBREEE
106564) , OPG-Fc IZ DWW T DFHERKR DI ZRIZEMBEFERARBRIIEM S TWRVA, in
vitro o BWRET NV THEREDRZAET 2D ERIND N2 BT I2RBEV
BIRHEBRRIZIB VT, OPG-Fc E{EFEEREAl (FEXXEL) IR LVEVRE (#%
XFoT7xzy) COARENERINTNDS (FE2HERERVEIESME), OPG-Fc & OHFARK
BizBW\WT, EYOTESEERZHHHET L RHEEERIEIRD TR,
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6. FEBRRUIER

Uk 7/ A<=7 X RANKL IZxH55%4t FMlIgG2 €/ 7 n—F AHiE TH Y .RANKL
BEOHE—DZRE (RANK) Z2EMETI02MZ, 1 2 BB IR R OVE R
DIEH X T,

5 ) A<= 7iXk F RANKL £#A& LT F RANKL 2FfEE L7z, <=7 X RANKL IZXf L
THEPHEELRET, ok h TNF 77 2 U — (TNF-a, TNF-B. TRAIL, X% CD40L)
EbREES Lo, T/ A=7i t PR A OEEIE CIIENEBEEE R LT,
Sy PEBTRATRERE R T,

BB OVX I=7AFND 16 3 ARBRIZBWT, ¥/ A= T7HEIC L > TERREUER
RERTER#H~—I—0FBRIETARBDONE, ZNOLORGIE, ERFERVRERD
BERUOBBEEOAR M, BEHEY VI KBEETROERH 2 S OEEOBBHMLIZL
FBBRENRT A—FOEIMICERETLI O Thor, BRENTA X, T/ RAvTE
EDFEIPPDLLT, ST LETRTORMLTER/NT A —F (BMC, BMD, FEfH) &
BVHEERL, BEEOMEEEILT ) AT Lo TEL Lot WH R E —3
L7,

BB @R CTid. huRANKL KI = 7 2 {ZFASE RO KIBEER BT 2L, 02 A
%z, BRHEOT ) A~TERERRMBLE, T/ AT EE VR TRBERE~ Y RIZH
T, BIREAOEBMBEOFTE LB, REABREUEREOCHEM, ROEMREDH
B IIRENRD b,

REHIRERTF AT FF— M THDIT VUV FEX— 0BT /) AT ~EE5E28 0z
EBAEOEEBERFLE 12 0 ARR T, B OVX W=7 AP NVIZHI¥ 6 » AET LV R
mXx— FXEF ) AT 2HRETE L, MFEIN T AROCERE~—D —DOFERETH
BOLIL, WTHLOREZ L > THEEOBEIMIZBWTHEER BMD O LEER b 726 &
N 7rvy Fax—hem¥e » ARRE L. Z0%EREE2T ) A~ 71280 B2 R,
1) ¥/ A=7 OPEREZEOMEI NV U AOETIX, BRRKEOBMIZRT HMEN IV
COULADET LD HEBE, 2) BRHMe—b—I%, 6 y BLUELT VY Fux— M2k E
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2.6.3 EEABRBER

T/ATT
1. FEHEER: —EX
Method of . .- ..
Type of Study Test system Administration Testing Facility Study No. Location in CTD
Primary Basic characterization of RAW, ST-2, CHO, In vitro Amgen Inc., 1-551 4.2.1.1.1
Pharmacodynamics denosumab MC3T3-Elcell lines, and * USA
(binding specificity, affinity, primary bone marrow cells
effects on osteoclastogenensis, BDFI mice and Sprague In vivo
and hypercalcemia) Dawley rats SC
Effects on bone mass and bone huRANKL KI mice SC Amgen Inc., '30 42.1.12
resorption in human RANK (RANKL possesses a * USA
ligand KI mice critical binding or
neutralizing epitope for
denosumab) and WT mice
Effects on bone mass and bone Aged huRANKL KI mice SC Amgen Inc., 1-321 42.1.1.3
resorption in aged human and WT mice * USA
RANK ligand KI mice
A 6/12-month toxicity study Cynomolgus monkeys SC 102090* 42.1.14
with an interim kill after 6 (423.2.2)
months and a 3 month Germany
recovery period
A monthly injection Cynomolgus monkeys SC 103981* 42.1.15
osteoporosis prevention study
for 16 months
Canada
*GLP = good laboratory practice Page 1 of 4

KI = knock-in; SC = subcutaneous injection




26.3 EBHBHESR

F/ARID
1. EBEHRR:. —BX (&%)
Type of Study Test system MefthOd O.f Testing Facility Study No.  Location in CTD
Administration )
Primary A 12-Month osteoporosis Cynomolgus monkeys SC 106564* 42.1.1.6
Pharmacodynamics “switch” study
Canada
Breast cancer cell line Nude mice SC Amegen Inc., R2006160 4.2.1.1.7
xenograft tumor (prevention) USA
Breast cancer cell line Nude mice SC Amgen Inc., R2006161 42.1.1.8
xenograft tumor USA
(therapeutic)
Breast cancer cell line Nude mice SC Amegen Inc., R20080161 42.1.1.9
xenograft tumor USA
Breast cancer cell line Nude mice SC Amegen Inc., R20080162 42.1.1.10
xenograft tumor USA
(combination)
Breast cancer cell line Nude mice SC Amegen Inc., R20070953 42.1.1.11
xenograft tumor USA
(pretreatment)
Prostate cancer xenograft Nude mice SC Amgen Inc., R20080083 4.2.1.1.12
tomor G s
Non-small-cell lung cancer Nude mice SC Amgen Inc., R20070963 42.1.1.13
xenograft tumor * USA ,
Non-small-cell lung cancer Nude mice SC Amgen Inc., R20080310 42.1.1.14
xenograft tumor * USA
*GLP = good laboratory practice Page 2 of 4

KI = knock-in; SC = subcutaneous injection




2.6.3 REFRBER

TI/ART
1. EBEHR:. —Bf (E®)
Type of Study Test system Mejtl}od O.f Testing Facility Study No.  Location in CTD
Administration )
Primary Non-small-cell lung cancer Nude mice SC Ameen Inc., R20080331 42.1.1.15
Pharmacodynamics xenograft tumor USA
(combination)
Non-small-cell lung cancer Nude mice SC Amgen Inc., R20080332 42.1.1.16
xenograft tumor ﬁ USA
(combination)
Secondary Immuner response, vascular Cynomolgus monkey SC 102090* 42.12.1
Pharmacodynamics calcification, (42.32.2)
histopathology,and Germany
cholesterol
Hormone and carcinogen MMTV-RANK SC Amgen Inc., R20090211 42122
induced tumor development (transgenic mice USA
overexpressing RANK via
MMTYV promoter) and WT
mice
Angiogenesis Sprague Dawley rats SC Amgen Inc., R2002266 42123
G
Angiogenesis Sprague Dawley rats SC Amegen Inc., R2002204 42124
R 5
Angiogenesis Sprague Dawley rats SC Amgen Inc., R2002267 42125
R 5
Immune response and Cynomolgus monkey SC 103981* 42126
cholesterol (4.2.1.1.5)
Canada
*GLP = good laboratory practice Page 3 of 4

MMTYV = mouse mammary tumor virus; SC = subcutaneous injection; WT = wild type




26.3 RHEFBRBER

T/ART
1. EBERE: —BER )
Method of . - L
Type of Study Test system Administration Testing Facility Study No.  Location in CTD
Secondary Tooth eruption, skeletal Sprague Dawley rats SC Amgen Inc., 1-)340 42.1.27
Pharmacodynamics | growth and bone strength in * USA
neonates
Tooth eruption, skeletal Sprague Dawley rats SC Amgen Inc., R20090070 42.12.8
growth and bone strength in * USA
neonates (recovery)
Long bone geometry and OPG-Tg NA Amgen Inc., R20090069 42.12.9
strength during growth and Sprague Dawley rats * USA
development
Tooth eruption, skeletal Sprague Dawley rats SC Amgen Inc., R20090282 42.1.2.10
growth and bone strength in USA
neonates
Comparison of two huRANKL KI mice SC 58 4.2.12.11
anti-resorptive therapies
(alendronate vs.denosumab)
on murine fracture healing
Safety Cardiovascular, respiratory, Cynomolgus monkeys SC 101606* 42.13.1
Pharmacology and toxicokinetics evaluation
Pharmacodynamic NA
Drug Interactions
*GLP = good laboratory practice; NA = not applicable Page 4 of 4

OPG-Tg = OPG-transgenic; SC = subcutaneous injection
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Study Title
(Study Number)

Denosumab, a
Fully Human
Monoclonal
Antibody, has
Selective Effects on
Human RANK
Ligand and Human
Osteoclasts

(study HJBs 1)

Test System or

Species

Objective

Methods

Summary of Results

Murine RAW
macrophage
cells

Mouse
C3H/HEN
bone marrow
Mouse ST-2
stromal cells
CHO cells
Mouse
MC3T3-El
osteoblasts
Mouse ST-2
bone marrow
stromal celis
Sprague
Dawley rats,
Male

n = 4/group
BDF1 mice,
Male

n = 5/group

The objectives were
to establish whether
denosumab is a
primate-specific
inhibitor of RANKL
with no apparent
effects on the
activity of murine
RANKL by
providing
comparisons
between huOPG-Fc
and denosumab in
both human and
murine
osteoclastogenesis
models, to determine
the binding potency
and selectivity of
denosumab for
human RANKL, to
describe the
proliferation and
survival of murine
osteoblast and bone
marrow stromal cell

The effects of denosumab
versus recombinant
huOPG-Fc on
osteoclastogenesis were
measured in murine RAW
cells cultured with murine
M-CSF and human RANKL,
as well as with murine bone
marrow cells cocultured with
ST-2 stromal cells that
provide murine M-CSF and
murine RANKL.

The effects of denosumab on
osteoclastogenesis were also
compared to the effect of
bisphosphonates and
raloxifene in murine bone
marrow cells cultured with
murine M-CSF and human
RANKL.

The binding of denosumab
and huOPG-Fc to murine
and human RANK]. was
tested using an enzyme
immunoassay.

Denosumab binds to human
RANKL with high affinity
and specificity. There was
no evidence for interactions
between denosumab and
other members of the TNF
family. Denosumab
effectively suppressed
osteoclastogenesis driven by
human RANKL but not
murine RANKL.
Denosumab had no effect
on the proliferation and
survival of osteoblast-like
cell lines. Denosumab
does not appear to recognize
murine or rat RANKL, and
has no obvious effects on
the normal mouse or rat
skeleton.

GLP = good laboratory practice; M~CSF = macrophage-colony stimulating factor

Page 1 of 20
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2. DHHERFITHER ()

2.6.3 EHEABRMER

Study Title Test Article

(Study Number) Status Lot No.

Test System or

Species

Objective

Methods Summary of Results

Study 51
(continued)

cultures exposed to
denosumab,
huOPG-Fc, and to
determine if
denosumab exerts
any obvious effects
on the skeletons of

normal mice or rats.

Binding affinities of
denosumab and huOPG-Fc¢
for human RANKL were
also assessed using BIAcore
and KinExA assays. The
relative affinity of
denosumab for RANKL
versus other TNF family
members was assessed in
competitive binding assays
using both cells expressing
RANKL and immobilized
RANKL.

Denosumab and huOPG-Fc
were tested for cell
proliferation and survival
effects on murine ST-2
stromal cells and murine
MC3T3-El osteoblast-like
cells.

Radiographic bioassays
evaluated potential effects of
denosumab or huOPG-Fc in
normal mice and rats.
Lastly, the effects of
denosumab and huOPG-Fc¢
on hypercalcemia in mice
treated with human RANKL
were examined.

Page 2 of 20
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263 EERBRBER

Study Title Test Article
(Study Number) Status Lot No.
Effects of Non-GLP

Denosumab Final

(AMG 162) on
Bone Mass and
Bone Resorption in
Human RANK
Ligand Knock-in
Mice

(study K30

Test System or

Species Objective Methods Summary of Results

WT and The objectives were  In study 03-20, denosumab Study 03-20: denosumab
huRANKL KI  to confirm that the or huOPG-Fc was and huOPG-Fc significantly
mice 5™ exon of human administered SC to young decreased serum TRAP-5b
Males and RANKL possesses a ~ WT, heterozygous, or and increased total BMC,
Females critical binding or huRANKL KI mice at total BMD, trabecular
Study 03-20: neutralizing epitope 5 mg/kg twice/week for BMC, and trabecular BMD
n=2-4/group  for denosumab, and 3 weeks. Proximal tibia in huRANKL KI mice.
Study 04-15: to determine whether was subjected to pQCT or Denosumab and huOPG-Fc
n = §/group huOPG-Fc was a histomorphometry analyses.  significantly reduced

reasonable surrogate
for the
pharmacologic
effects of
denosumab. The
study contains two
experiments (Studies
03-20 and 04-15).

Serum was collected at
necropsy for TRAP-5b
measurements.

In study 04-15, young male
WT or huRANKL KI mice
and female WT mice were
treated SC with vehicle,
denosumab, or huOPG-Fc at
5 mg/kg twice/week for

3 weeks. The spine BMD
was measured predose and 1,
2, and 3 weeks postdose by
DXA. Blood was collected
at 24 hours and 3 weeks
postdose for TRAP-5b
assays. Bone samples were
collected for micro-CT and
histomorphometry.

Oc.S/BS and increased
BV/TV at the proximal tibia
in huRANKL KI mice.
Denosumab had no
significant effects on serum
TRAP-5b, Oc.S/BS, bone
densitometry parameters, or
BV/TV in WT mice.

Study 04-15: denosumab
significantly increased
BMD after one week of
treatment in huRANKL K1
mice and this increase was
sustained for the duration of
the study.

BMC = bone mineral content; BMD = bone mineral density; BV/TV = bone volume/tissue volume; DXA = dual energy X-ray absorptiometry;
GLP = good laboratory practice; KI = knock-in; micro-CT = micro-computed tomography; Oc.S/BS = osteoclast surface/bone surface; pQCT =
peripheral quantitative computed tomography; SC = subcutaneous injection; TRAP = tartrate-resistant acid phosphatase; WT = wild type

Page 3 0f 20
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FIRAITT

2. HAHERHITHER ()

for serum TRAP-5b and
osteocalcin measurements
before treatment initiation
and weekly thereafter.

Study Title Test Article Test System or
(Study Number) Status Lot No. Species Objective Methods Summary of Results
Study 1-130 Denosumab also
(continued) significantly reduced serum
TRAP-5b levels in
huRANKL KI mice.
Denosumab had no effects
on spine BMD and serum
TRAP-5b in WT mice.
HuOPG-Fc significantly
reduced serum TRAP-5b
levels and increased spine
BMD in both huRANKL K1
and WT mice.
Effects of Non-GLP - WT and The objective was to  Ten-month-old WT and Denosumab (10 mg/kg)
Denosumab Final huRANKL KI observe the effects huRANKL KI mice were significantly reduced serum
(AMG 162) on mice of denosumab on administered or denosumab  TRAP-5b, in huRANKL KI
Bone Mass and : Female bone mass and bone  SC at 2 or 10 mg/kg mice compared with vehicle
Bone Resorption in n = 6/group resorption in aged once/week for 3 weeks. controls. Denosumab
Aged Human huRANKL K] mice. = BMD was measured at treatment had no significant
RANK Ligand baseline and 1, 2, and 3 effect on area BMD at
Knock-in Mice weeks after treatment by lumbar vertebrae or whole
(study 21 DXA. Blood was collected leg in huRANKL KI mice

compared with baseline
controls.

BMD = bone mineral density; DXA = dual energy X-ray absorptiometry; GLP = good laboratory practice; KI = knock-in; SC = subcutaneous
injection; TRAP = tartrate-resistant acid phosphatase; WT = wild type

Page 4 of 20
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2. DHEZEHTLER (E)

26.3 EBHRBESR

For additional

any, during a

1 male monkey in Group 4

Study Title Test Article Test System or
(Study Number) Status Lot No. Species Objective Methods Summary of Results
Study 21 The right tibia was collected  Trabecular bone
{continued) for static histomorphometry  histomorphometry of the
analysis and lumbar proximal tibia indicated
vertebrae, left femur, and left  that huRANKL KI mice
tibia were excised for administered 10 mg/kg
micro-CT analysis. denosumab had
significantly greater BV/TV
compared with
vehicle-treated KI mice. In
addition, denosumab
treatment was associated
with significant reductions
in Oc.S/BS and Ob.5/BS
compared with vehicle
controls.
A 6/12-Month GLP Cynomolgus The objectives were  In a 12-month toxicology Anti-denosumab antibodies
Subcutaneous Final monkey to evaluate the study, young (2.5- to developed in 55.3% of
Toxicity Study of Male and toxicity of AMG 162 4-year-old) gonad-intact male  drug-treated animals (16/16
AMG 162 in the Female {denosumab) and female Cynomolgus animals in the 1 mg/kg
Cynomolgus n = 8/sex/group following SC monkeys were treated group, 7/16 in the 10 mg/kg
Monkey with an administration to the  once/month with vehicle or group, and 2/15 in the
Interim Kill After 6 Cynomelgus denosumab (1, 10, or 50 mg/kg group). The
Months and a monkey for 6 or 12 50 mg/kg) for up to numbers of animals with
3-Month Recovery months and to assess 12 months. Monkeys evidence for neutralizing
Period the reversibility of (3/sex/group) were sacrificed  antibodies against
(Study 102090) effects observed, if  at 6 (with the exception of denosumab were 13, 8, and

2 in groups treated with 1,

information, see 3-month that died before the 6 month 10, and 50 mg/kg,
Module 2.6.7, Table freatment-free timepoint) and 12 months. respectively.
7B. period.

BV/TV = bone volume/tissue volume; GLP = good laboratory practice; KI = knock-in; micro-CT = micro-computed tomography; Ob.S/BS =
osteoblast surface/bone surface; Oc.S/BS = osteoclast surface/bone surface ; SC = subcutaneous injection

10
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2.6.3 EBEHBRBKER

Study Title Test Article
(Study Number) Status Lot No.

Test System or
Species

Objective

Methods

Summary of Results

Study 102090
(continued)

Two additional animals per
sex per group were allowed
to recover untreated for an
additional 3 months (with the
exception of | male monkey
in group 4 that died before
the 15 month timepoint).
Biochemical markers of bone
resorption and bone
formation were assessed
from serum and urine at
regular intervals during the
treatment and recovery
periods. Right femurs and
lumbar vertebrae were
analyzed by pQCT and DXA.
Biomechanical parameters
were determined after
necropsy by destructive
testing in 3-point bending
(femur diaphysis) or
compression (L3 and L4).

A tibia was also assessed by

pQCT.

The presence of
anti-denosumab neutralizing
antibodies was associated
with significant blunting of
the pharmacodynamic
responses and reduced or
absent drug exposure.
Once-monthly treatment
with denosumab (10 and

50 mg/kg) caused significant
reductions in serum and
urine markers of bone
turnover in male and female
monkeys. At the end of the
3-month recovery period, all
treatment group data were
not significantly different
from vehicle controls.

Due to the neutralizing
anti-denosumab antibody
response in the 1 and

10 mg/kg groups, ex-vivo
scanning and strength testing
was limited to the 0 and

50 mg/kg groups.

DXA = dual energy X-ray absorptiometry; pQCT = peripheral quantitative computed tomography

11
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Study Title Test Article
(Study Number) Status Lot No.

Test System or
Species

Objective

Methods

Summary of Results

Study 102090
(continued)

pQCT and DXA analyses of
lumbar vertebrae 3 and 4
showed that 12 months of
denosumab treatment

(50 mg/kg/dose) resulted in
significantly greater BMD in
male animals, with smaller
and generally insignificant
changes in female animals.
In males, pQCT analysis of
the femur diaphysis showed
that 12 months of
denosumab treatment

(50 mg/kg) was associated
with significantly greater
cortical area, thickness, and
BMC compared to vehicle
controls.  Females treated
for 12 months with
denosumab showed no
significant differences in
pQCT-derived measures of
the femur diaphysis. The
denosumab treatment-related
effects on DXA and pQCT
parameters were partially
reversible after the 3-month
recovery period.

BMC = bone mineral content; BMD = bone mineral density; DXA = dual energy X-ray absorptiometry; pQCT = peripheral quantitative

computed tomography

12
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Study Title Test Article

Test System or

(Study Number) Status Lot No. Species Objective Methods Summary of Results

Study 102090 Male and female monkeys in

(continued) the 50 mg/kg group had
similar or improved bone
strength parameters for L3

and L4 compared to vehicle
controls at 12 months. The
males also had similar or
improved bone strength
parameters for the femur
diaphysis. There were no
consistent changes in femur
bone strength parameters in
females. After the 3-month
recovery period, bone
strength parameters in the

50 mg/kg group were similar
to values from males and
females treated with vehicle.
Some apparent residual
improvements in bone
strength parameters were
also noted relative to vehicle
controls. Linear regression
analysis of PLV versus BMC
values for combined groups
showed strong positive
correlations for both the
femur diaphysis and for
L3/L4.

BMC = bone mineral content; PLV = peak load values
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Study Title Test Article
(Study Number) Lot No.
AMG 162: A
Monthly
Subcutaneous
Injection
Osteoporosis
Prevention Study
for 16 Months in
the Cynomolgus
Monkey

(Study 103981)

Status
GLP
Final

For additional
information, see
Module 2.6.6,
Section 3.2.

Test System

or Species Objective Methods Summary of Results
Cynomolgus  The objective was to One month after OVX or sham Treatment of OVX
monkey examine the effects of  surgery, 60 OVX animals Cynomolgus monkeys with
Female long-term began treatment with either denosumab by monthly SC
n=20/group AMG 162 (denosumab) vehicle (OVX-vehicle) or for 16 doses at dose levels

therapy on cancellous
and cortical bone mass,
density, geometry, and
turnover in adult (9- to
16-year-old) OVX
Cynomolgus monkeys.

denosumab at 25 or 50 mg/kg
(SC, monthly) for 16 months.
Twenty sham-operated
controls were treated with
vehicle. Each month was set
to 28 days to allow for
consistent intervals for
pharmacokinetic analysis.
Serum was collected for
measurement of bone turnover
markers, and DXA and pQCT
scans were taken at baseline
and after 3, 6, 12, and 16
months of treatment.

Dynamic histomorphometry
was performed on iliac and rib
biopsies after months 6 and
12, and on terminal samples
from the tibial diaphysis, L2
vertebra, and the proximal
femur. Strength testing was
performed at the femur
diaphysis, femur neck,
humeral cortical beams, and
lumbar vertebral specimens.

of 25 and 50 mg/kg/dose
was well tolerated and
showed an increased dose
proportionality response
based on mean Cy,,, and
AUC.ae With no
significant accumulation
over a 15-month period.
Anti-denosumab antibodies
developed in 25 and 15%
of animals receiving 25
and 50 mg/kg/dose,
respectively, and coincided
with a profound decrease
in serum concentrations
and exposure.

Treatment of OVX
Cynomolgus monkeys with
16 monthly doses of
denosumab was not
associated with any
adverse effects on bone.

AUCq,, = AUC over the dosing interval; C,,, = maximum serum concentration; DXA = dual energy X-ray absorptiometry; GLP = good
laboratory practice; OVX = ovariectomized; pQCT = peripheral quantitative computed tomography; SC = subcutaneous injection
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Study Title Test Article
(Study Number) Status Lot No.

Test System or
Species

Objective

Methods

Summary of Results

Study 103981
(continued)

Denosumab treatment
resulted in positive effects
on cortical and cancellous
bone mass as determined in
vivo by BMD measurements
and ex vivo by
histomorphometric
architectural parameters, and
significantly increased bone
strength at clinically relevant
sites, the lumbar spine and
femoral neck, and at the
femur diaphysis. Linear
regression analysis of PLV
versus BMC values showed
strong positive correlations
for both the femur diaphysis
and for L3/L4. Increases in
bone mass and strength were
achieved by profound
reductions in the
OVX-induced increases in
bone turnover, evaluated by
biochemical markers of bone
turnover and
histomorphometric indices
measured in cancellous and
cortical bone. Overall, both
doses of denosumab resulted
in comparable bone
Tesponses.

BMC = bone mineral content; BMD = bone mineral density; OVX = ovariectomized; PLV = peak load values
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Study Title
(Study Number)

Status

A 12-Month
Osteoporosis
“Switch” Study in
the Cynomolgus
Monkey

(Study 106564)

GLP
Final

Test Article
Lot No.

Test System or

Species Objective Methods Summary of Results
Cynomolgus The objective was Adult OVX Cynomolgus Treatment with denosumab
monkey to investigate the monkeys were treated with resulted in positive effects
Female effects of biweekly  vehicle, ALN (50 pg/kg IV on cortical and cancellous
n=10-11/group IV doses of ALN biweekly), or denosumab bone mass as determined in

for 6 months
followed by once
monthly SC doses
of denosumab for
6 months on BMD,
serum calcium and
phosphorous levels
and bone markers.

(25 mg/kg SC monthly) for
6 months. After 6 months,
animals from each of the
vehicle (n = 10) and ALN
{n = 11) groups switched
from their previous
treatment to denosumab.
The remaining 10 animals
receiving vehicle or ALN
continued with the original
treatment (vehicle or ALN).
Serum calcium, bone
turnover markers, and BMD
were monitored throughout
the study. Dynamic
histomorphometry was
performed on iliac and rib
biopsies at month 6 and 12,
and on terminal samples
from the tibial diaphysis, L2
vertebra and the proximal
femur. Strength testing was
performed at the femur
diaphysis, femur neck, and
lumbar vertebral specimens.

vivo by BMD
measurements and
significantly increased bone
strength at the lumbar spine,
with trends for increases at
the femoral neck and at the
femur diaphysis. Increases
in bone mass and strength
were achieved by marked
reductions in bone turnover
evaluated by biochemical
markers of bone turnover
and histomorphometric
indices measured in
cancellous and cortical
bone. In general, positive
correlations were noted
between bone densitometry
and bone strength
parameters, indicating that
the treatment with
denosumab did not alter the
relationships between bone
mass and bone strength.

ALN = alendronate; BMD = bone mineral density; GLP = good laboratory practice; IV = intravenous injection; OVX = ovariectomized; SC =

subcutaneous injection
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Bone Metastasis
Model in Female
Athymic Nude
Mice, Prevention
Setting

(Study R2006160)

osteolysis in
MDA231-Fl1Luc
bone metastasis
model in the
prevention setting.

Therapy (twice/week SC)
with OPG-Fc (0.3 or

3.0 mg/kg) and the vehicle
started on Day 0 and
continued until Day 21. BLI
and body weights were
measured twice/week.
Degree of osteolysis was
determined by X-ray
histomorphometry.

Study Title Test Article Test System or

(Study Number) Status Lot No. Species Objective Methods Summary of Results

Study 106564 Treatment with denosumab

(continued) resulted in slight decreases
in calcium levels (following
the first dose); however,
these changes were within
the physiologically normal
ranges.
Prior treatment with ALN
did not modify the activity
of denosumab.

Effect of OPG-Fc Non-GLP - Athymic nude  The objective wasto  Mice were injected intra- Administration of OPG-Fc

on Tumor Burden Final mice test the effect of cardiac into the left ventricle at

and Osteolysis in Female OPG-Fc on tumor with MDA-MB- 231(F11) 3.0 mg/kg ledto a

MDA231-F11Luc n=10/group burden and cells expressing luciferase. significant reduction in

tumor burden BLI of bone
metastasis. OPG-Fc at
both 0.3 and 3.0 mg/kg led
to a significant reduction in
osteolysis in a dose
dependent manner.

ALN = alendronate; GLP = good laboratory practice; KI = knock-in; micro-CT = micro-computed tomography; SC = subcutaneous injection;

TRAP = tartrate-resistant acid phosphatase
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MDA231-FI1Luc
Bone Metastasis
Model in
Therapeutic Setting
(Study R2006161)

and survival in
MDA231-Fl1Luc
bone metastasis
model ina
therapeutic setting.

luciferase. Therapy (twice/week

SC) with OPG-Fc (0.3 or

3.0 mg/kg) and vehicle started

on Day 7.

BLI and body weights were
measured twice/week from
Day Sto21. Degree of

osteolysis was determined by
X-ray histomorphometry. For
the survival analysis, starting on

Day 25, animals were

euthanized when they became

moribund.

Study Title Test Article Test System or

{Study Number) Status Lot No. Species Objective Methods Summary of Results
Effect of OPG-Fc =~ Non-GLP Athymic nude  The objective was  Mice were injected Administration of

on Tumor Burden, Final mice to test the effect of  intra-cardiac into the left OPG-Fc at 0.3 and
Osteolysis, and Female OPG-Fc¢ on tumor ventricle with MDA-MB- 3.0 mg/kg ledfo a
Survival in n = [0/group burden, osteolysis, 23 1(FI11) cells expressing significant reduction in

tumor burden BLI of bone
metastasis.

OPG-Fc at both 0.3 and
3.0mg/kgledtoa
significant reduction in
osteolysis in a dose
dependent manner.
OPG-Fc at 3.0 mg/kg
caused a significant
prolongation of survival.

ALN = alendronate; BLI = bioluminescence imaging; GLP = good laboratory practice; SC = subcutaneous injection
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Study Title Test Article
{Study Number) Status Lot No.
The Effect of Non-GLP

Tamoxifen and the Final

RANKI. Inhibitor

Osteoprotegerin

(OPG-Fc) on the
Growth of MCF-7
Cells in an
Established Bone
Metastasis Model
in Female Athymic
Nude Mice

{Study R20080161)

Test System or

Species Objective Methods Summary of Results
Athymic nude  The objective was to  Mice were injected Administration of tamoxifen
mice test the effect of intra-cardiac into the left at 0.1 and 0.5 mg

Female tamoxifen and veniricle with MCF-7 cells  significantly reduced hind
n= 10/group OPG-Fc on the expressing luciferase. limb tumor burden in an

growth of
MCF-7-Luc cells in
an established bone
metastasis model.

Therapy with OPG-Fc

(3 mg/kg three times/week
SC) started on Day 5 and
continued until Day 31.
Therapy (5 times/week IP)
with tamoxifen (0.1 or 0.5
mg) or vehicle started on
Day 7 and continued until
Day 32. IVIS was used to
measure tumor burden BLI.
BLI and body weights were
measured twice/week.
Degree of osteolysis was
determined by X-ray
histomorphometry.

MCF-7-Luc intracardiac
model. OPG-Fc
significantly reduced
histologic skeletal tumor
burden and delayed hind
limb tumor growth
measured by BLI, but the
latter reduction was not
statistically significant.
Treatment with OPG-Fc
alone significantly reduced
osteolytic lesions.

BLI = bioluminescence imaging; GLP = good laboratory practice; IP = intraperitoneal injection; IVIS = In Vivo Imaging System;

SC = subcutaneous injection
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(OPG-Fc), Alone
and in
Combination, on
the Growth of
MCF-7 Cells in an
Established Bone
Metastasis Model
in Female Athymic
Nude Mice

(Study R20080162)

Study Title

{Study Number) Status
The Effect of Non-GLP
Tamoxifen and the Final
RANKL Inhibitor
Osteoprotegerin

Test Article
Lot No.

Test System or

Species Objective Methods Summary of Results

Athymic nude  The objective wasto  Mice were injected Administration of tamoxifen

mice test the combination  intra-cardiac into the left at 0.1 mg and OPG-Fc at

Female of tamoxifen and ventricle with MCF-7 cells 3 mg/kg in combination

n= 10/group OPG-Fc on the expressing luciferase. showed an additive effect
growth of Therapy with OPG-Fe which resulted in

MCF-7-Luc cells in
an established bone
metastasis model.

(3 mg/kg three times/week
SC), tamoxifen (0.1 mg five
times/week IP), a
combination of OPG-Fe and
tamoxifen, or vehicle (five
times/week IP) started on
Day 7 and continued until
Day 39. IVIS was used to
measure tumor burden BLL
BLI and body weights were
measured twice/week
{except for weeks 1, 2, 3,
and 5 where BLI was

measured once/week). On

Day 41, serum was obtained
for osteoclast marker

TRAP-5b to determine level

of osteoclastogenesis.
Degree of osteolysis was
determined by X-ray
histomorphometry.

significantly reduced hind
limb tumor burden in an
MCF-7-Luc intracardiac
model.

Treatment with OPG-Fc
alone significantly reduced
osteolytic lesions.

BLI = bioluminescence imaging; GLP == good laboratory practice; IP = intraperitoneal injection; IVIS = In Vivo Imaging System; 5C =
subcutaneous injection; TRAP = fartrate-resistant acid phosphatase
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Combination, on Tumor
Burden and Osteolysis
in a PC-3 Prostate
Cancer Bone Metastasis

and in combination
with docetaxel, on
tumor burden and
osteolysis in the
PC-3 Luc prostate

Day 0. Therapy with OPG-Fc
(3 mg/kg three times/week
SC), docetaxel (5 or 10 mg/kg
twice of once/week

Study Title Test Article Test System
(Study Number) Status Lot No. or Species Objective Methods Summary of Results
The Effect of Non-GLP Athymic The objective wasto  Mice were injected Pretreatment of OPG-Fc
Pretreatment of OPG-Fc¢ Final nude mice test the effect of intra-cardiac into the left at 3.0 mg/kg had a
on Prevention of Bone Female pretreatment of ventricle with significant effect on
Mets in n=20/group OPG-Fc on the MDA-MB-231(F11) cells delaying the onset of
MDA-MB-231(F11)Luc prevention of bone expressing luciferase. bone mets as measured
Bone Metastasis Model mets in the Therapy (three times/week by BLI. OPG-Fc at
in Female Athymic MDA-MB-231(F11)  SC) with OPG-Fc (0.3 or both 0.3 and 3.0 mg/kg
Nude Mice Luc bone metastasis 3.0 mg/kg) and vehicle started  significantly prevented
(Study R20070953) model. on Day -7 and continued until tumor-induced osteolysis

Day 21. Determination of in a dose dependent

hind limb bone metastases manner.

was conducted on blinded

BLI images. BLI was

measured three times/week.

Degree of osteolysis in hind

limbs was determined by

X-ray histomorphometry. On

Day 0 and Day 24, serum was

collected for TRAP-5b to

determine levels of

osteoclastogenesis.
The Effect of the Non-GLP Athymic The objective wasto  Mice were challenged with Treatment with docetaxel
RANK Ligand Inhibitor Final nude mice test the effect of PC-3 cells expressing at 10 mg/kg, but not at
OPG-Fc and docetaxel, Male RANKL antagonism  luciferase (PC-3 Luc) into the 5 mg/kg, resulted in a
Alone or in n=8/group  with OPG-Fc, alone left cardiac ventricle on significant decrease in

hind limb BLI and
histologic tumor burden.
OPG-Fc as a single agent

BLI = bioluminescence imaging; GLP = good laboratory practice; IP = intraperitoneal injection; SC = subcutaneous injection; TRAP =
tartrate-resistant acid phosphatase
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Study Title
(Study Number)

Test System or

Objective

Methods

Summary of Results

Model in Male Athymic
Nude

Mice

(Study R20080083)

The Effect of

Human OPG-Fc¢
Treatment on

Tumor Burden and .
Osteolysis in a Murine
Model of Bone
Metastasis

of Human Non-Small
Cell Lung

Cell Line H1975

Luc in Athymic
Nude Female Mice
(Study R20070963)

cancer bone
metastasis model.

treatments ]P), a combination
of OPG-Fc¢ and docetaxel, or
vehicle (twice of once/week
treatments SC) started on Day
11 post tumor implantation.
BLI was measured
twice/week beginning on Day
7 through Day 27. Animals
were sacrificed at Day 28 for
histologic evaluation of tumor
burden. Osteolytic lesions
were measured from X-ray
radiographic images on Days
13, 20, and 27.

reduced skeletal tumor
area and progression of
lytic lesions. OPG-Fc
plus docetaxel
significantly reduced
skeletal tumor burden
compared to either
OPG-Fc or docetaxel
treatments alone.

Non-GLP - Athymic nude  The objective was to

test the effect of
RANKL antagonism

n=9-10/group  with OPG-Fc, either

early (Day 1) or late
(Day 7) on tumor
burden and osteolysis
in the H1975 Luc
non-small-cell lung
cancer bone
metastasis model.

Mice were challenged with
H1975 cells expressing
luficerase into the left cardiac
ventricle on Day 0. Mice
were pretreated with
enoxaparin IV to prevent
tumor induced thromnbosis
prior to intra-cardiac
injection. Mice were treated
with either vehicle (three
times/week SC starting on
Day 1) or OPG-Fc

(3 mg/kg three times/week
SC). OPG-Fc treatment was
initiated at an early time

Administration of
OPG-Fc at

3 mg/kg initiated either
early (Day 1) or late
(Day 7) significantly
reduced skeletal tumor
burden by histology and
prevented development
of osteolytic lesion
formation. Early
treatment with OPG-Fc
significantly reduced
skeletal tumor burden in
bone as measured by
BLL

BLI = bioluminescence imaging; GLP = good laboratory practice; 1V = intravenous injection; SC = subcutaneous injection
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Study Title

(Study Number) Status

Test
Atrticle Lot
No.

Test System or

Species Objective

Methods

Summary of Results

Study R20070963
(continued)

point (Day 1 after tumor cell
inoculation) or a late time
point (Day 7 post-tumor cell
inoculation). Tumor
progression was monitored by
BLI and histological
measures. The effect of
OPG-Fc on osteolytic bone
disease was analyzed by
radiographic progression. BLI
was measured twice/week and
animals were sacrificed at
Day 27 for histologic
evaluation of tumor burden.
Osteolytic lesions were
measured by X-ray
radiography on Day 27.

The Effect of the
RANK Ligand Inhibitor
OPG-Fc

on Tumor Burden and
Osteolysis in

a Murine Model of
Bone Metastasis

of Human
Non-Small-Cell Lung
Cell Line H1299 in

Non-GLP
Final

The objective was to
test the effect of
RANKL antagonism
with OPG-Fc, either
early (Day 1) or late
(Day 7 or 8) on
tumor burden and
osteolysis in the
HI1299 Luc
non-small-cell lung

G ~tynic nude
mice

Female

n = 9-10/group

Mice were challenged with
H1299 cells expressing
luciferase into the left cardiac
ventricle on Day 0. Mice
were treated with either
vehicle (three times/week SC
starting on

Day 1) or OPG-Fc (3 mg/kg
three times/week SC).

Administration of
OPG-Fc at

3 mg/kg initiated either
early (Day 1) or late
(Day 7 or 8) significantly
reduced tumor burden in
bone, as measured by
BLI and histologically.
Both treatment strategies
significantly reduced

Female Athymic Nude cancer bone osteolysis.
Mice metastasis model.
(Study R20080310)

BLI = bioluminescence imaging; GLP = good

laboratory practice; SC = subcutaneous injection

23

Page 18 of 20




FI)ARATT

2. PHERGITLER (BE)
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Tumor Burden and
Osteoclast Remodelling
in a Murine Model of
Bone Metastasis

of Human
Non-Small-Cell Lung
Cell Line H1299 in
Female Athymic Nude
Mice

(Study R20080331)

OPG-Fec, alone and
in combination with
docetaxel, on tumor
burden and
osteolysis in the
HI299 Luc
non-small-cell lung
cancer bone
metastasis model.

Therapy with OPG-Fc

(3 mg/kg three times/week SC),
docetaxel (35 or 50 mg/kg
twice of once/week treatments
1P), vehicle (three times/week
SC), or combinations of
OPG-Fc and docetaxel or
vehicle and docetaxel started
on Day 5 post tumor
implantation. BLI was
measured twice/week
beginning on Day 2. Animals
were sacrificed at Day 22 for
histologic evaluation of tumor
burden. X-ray radiography of
hind limbs (femurs and tibiae)
occurred on Days 8, 15, 18 and
21 and osteolytic lesions were
calculated from Day 21 images.

Study Title Test Article  Test System or
(Study Number) Status Lot No. Species Objective Methods Summary of Results
Study R20080310 OPG-Fc treatment was initiated
(continued) at an early timepoint (Day 1

after tumor cell inoculation) or

a late timepoint (Day 7 or 8

post-tumor cell

inoculation). Tumor progression

was then monitored by BLI and

radiographic progression.
Effect of OPG-Fc Non-GLP - Athymic nude The objective was ~ Mice were challenged with OPG-Fc and docetaxel
{in Combination Final mice to test the effect of ~ H1299 cells expressing alone or in combination
with docetaxel) Female RANKL luciferase (H1299 Luc) into the  significantly decreased
Treatment on n=10/group  antagonism with left cardiac ventricle on Day 0.  hind limb BLI versus

vehicle control.

OPG-Fc plus docetaxel
significantly decreased
hind limb BLI over
docetaxel alone at either
35 or 50 mg/kg.
OPG-Fc and docetaxel
alone or in combination
significant decreased
histologic skeletal tumor
area. All treatments
including OPG-Fc as a
single agent reduced
histologic fumor area in
the hind limbs and the
progression of lytic
lesions.

BLI = bioluminescence imaging; GLP = good laboratory practice; IP = intraperitoneal injection; SC = subcutaneous injection
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Test System or

Treatment on
Tumor Burden and
Osteolysis in a
Murine Model of
Bone Metastasis of
Human
Non-Small-Cell
Lung Cell Line
H1299 in Athymic
Nude Female Mice
(Study R20080332)

and in combination
with docetaxel, on
skeletal tumor
burden and
osteolysis in the
H1299 Luc
non-small-cell lung
cancer bone
metastasis model.

Therapy with OPG-Fc

(3 mg/kg three times/week
SC), docetaxel

(15 mg/kg twice of
onece/week treatments IP),
vehicle (three times/week
SC), or combinations of
OPG-Fc and docetaxel or
vehicle and docetaxel started
on Day 7 post tumor
implantation. BLI was
measured twice/week and
animals were sacrificed at
Day 23 for histologic
evaluation of tumor burden.
Osteolytic lesions were
measured by X-ray
radiography on Day 23.

Study Title Test Article

(Study Number) Status Lot No. Species Objective Methods Summary of Results

Effect of OPG-Fc Non-GLP - Athymic nude The objective wasto  Mice were challenged with OPG-Fc and docetaxel alone
(Alone and in Final mice test the effect of H1299 cells expressing or in combination
Combination with Female RANKL antagonism luciferase (H1299 Luc) into significantly decreased hind
docetaxel) n = 7-8/group with OPG-Fc, alone the left cardiac ventricle. limb BLI versus vehicle

control. OPG-Fc plus
docetaxel significantly
decreased hind limb
bioluminescence over
docetaxel alone at

15 mg/kg. OPG-Fc and
docetaxel alone or in
combination significant
decreased histologic skeletal
tumor area. OPG-Fcasa
single agent reduced
progression of lytic lesions.

BLI = bioluminescence imaging; GLP = good laboratory practice; 1P = intraperitoneal injection; SC = subcutaneous injection
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Study

Title/Number Status

A 6/12-Month
Subcutaneous
Toxicity Study of
AMG 162 in the
Cynomolgus
Monkey with an
Interim Kill After
6 Months and a
3-Month Recovery
Period

(Study 102090)

GLP
Final

Test Article

Lot No.

Effect of the
RANKL Inhibitor
RANK-Fc versus
Vehicle on Tumor
Development in a
Hormone and
Carcinogen
Induced Model of
Mammary
Tumorigenesis
(Study R20090211)

Final

Non-GLP

Test System or

Species Objective Methods Summary of Results
Cynomolgus See text in See text in Section 2, See text in Section 2,
monkey Section 2, Primary ~ Primary Pharmacodynamics. Primary Pharmacodynamics.
Male and Pharmacodynamics.

Female

n = 8/sex/group

C57BL6 and
MMTV-RANK
mice

Female

n = 5-51/group

The objective was
to assess the effect
of RANK
overexpression on
mammary epithelia
proliferation and
tumor development
using a hormone
and carcinogen
induced
tumorigenesis
model.
Additionally, the
effect of RANKL
inhibition on
formation of
preneoplastic and
neoplastic lesions,

Tg mice overexpressing
RANK via the MMTYV long
terminal repeat were
engineered and are called
MMTV-RANK mice. To
address the contribution of
RANK overexpression in
mammary epithelial cells to
tumorigenesis, a combination
of MPA and DMBA were
used to induce mammary
tumors and the susceptibility
of MMTV-RANK mice
relative to WT mice was
determined. To further
define the contribution of
RANKL to tumorigenesis,

RANKL is a mediator of
mammary fumorigenesis in a
progesterone- and
carcinogen- dependent
model. Pharmacologic
inhibition of RANKL (using
RANK-Fc) attenuated
mammary fumor
development after hormone
and carcinogen treatment not
only in MMTV-RANK, but
also WT mice. The
reduction in mammary
tumorigenesis upon RANKL
inhibition was preceded by a
reduction in preneoplasias
and correlated with rapid
and sustained reductions

DMBA = dimethylbenzanthracene; GLP = good laboratory practice; MMTV = mouse mammary tumor virus ; MPA = medroxyprogesterone

acetate; Tg = transgenic; WT = wild type
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Test Article  Test System

Study Title/Number Status Lot No. or Species Objective Methods Summary of Results
Study R20090211 proliferation of MMTV-RANK and WT mice in hormone- and
(continued) mammary epithelia,  were treated with 10 mg/kg carcinogen-induced

and cyclin D1 muRANK-muFc or vehicle mammary epithelial .

expression in simultaneous with the first proliferation and cyclin D1

MMTV-RANK and = DMBA treatment at 9 weeks  expression.

WT mice were of age and monitored for

determined. development of preneoplastic

lesions and tumors.

The Effect of Non-GLP - Sprague The objective was to  Angiogenesis was induced by  Treatment with OPG-Fc
OPG-Fc on Final Dawley rats evaluate the effect of implanting a VEGF (or BSA  induced a statistically
Neovascularization Female systemic treatment control) ~soaked nylon disc significant increase in the
in the Rat Corneal n = §/group of OPG-Fc on into the corneal stroma. angiogenic response when
Disk Implant VEGF-induced OPG-Fc (4 mg/kg/day SC) compared to the vehicle
Model of angiogenesis using was administered for 7 days.  treated group. There was no
Angiogenesis the rat corneal disk Three endpoints were evidence of overt toxicity
(Study R2002266) implant model. determined from each digital based on the body weights of

image of the rat cornea:

disk placement distance from
the limbus, number of vessels
intersecting a 2 mm
perpendicular line at the
midpoint of the disk
placement distance, and blood
vessel area.

the treated animals.

BSA = bovine serum albumin; GLP = good laboratory practice; MMTYV = mouse mammary tumor virus; SC = subcutaneous injection; VEGF

= vascular endothelial growth factor; WT = wild type
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Test Article  Test System

Study Title/Number Status Lot No. or Species Objective Methods Summary of Results
The Effect of Non-GLP Sprague The objective wasto  Angiogenesis was induced by Treatment with OPG-Fc had
OPG-Fc on Final Dawley rats evaluate the effect of implanting a VEGF (or BSA  no significant effect on the
Neovascularization Female systemic treatment control) —soaked nylon disc VEGF-induced angiogenic
in the Rat Corneal n = 8/group of OPG-Fc on into the corneal stroma. response when compared to
Disk Implant VEGF-induced OPG-Fc (4 mg/kg/day SC) the vehicle treated group.
Model of angiogenesis using was administered for 7 days.  There was no evidence of
Angiogenesis the rat corneal disk Three endpoints were overt toxicity based on the
(Study R2002204) implant model. determined from each digital body weights of the treated

image of the rat cornea: animals.

disk placement distance from

the limbus, number of vessels

intersecting a 2 mm

perpendicular line at the

midpoint of the disk

placement distance, and blood

vessel area.
The Effect of Non-GLP - Sprague The objective wasto  Angiogenesis was induced by Treatment with OPG-Fc had
OPG-Fc on Final Dawley rats evaluate the effect of implanting a rHu-bFGF (or no effect on the
Neovascularization Female systemic treatment BSA control) —soaked nylon  bFGF-induced angiogenic
in the Rat Corneal n = 8/group of OPG-Fc on disc into the corneal stroma.  response when compared to
Disk Implant bFGF-induced OPG-Fc (4 mg/kg/day SC) the vehicle treated group.
Model of angiogenesis using was administered for 7 days.  There was no evidence of
Angiogenesis the rat corneal disk overt toxicity based on the
(Study R2002267) implant model. body weights of the treated

animals.

bFGF = basic fibroblast growth factor; BSA = bovine serum albumin; GLP = good laboratory practice; SC = subcutaneous injection; VEGF =
vascular endothelial growth factor
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Test Article  Test System

Study Title/Number Status Lot No. or Species Objective Methods Summary of Results
Study R2002267 Three endpoints were
(continued) determined from each digital

image of the rat cornea:

disk placement distance from

the limbus, number of

vessels intersecting a 2 mm

perpendicular line at the

midpoint of the disk

placement distance, and

blood vessel area.
AMGl62: A GLP — Cynomolgus  See text in Section 2, See text in Section 2, See text in Section 2,
Monthly Final monkey Primary Primary Pharmacodynamics. Primary
Subcutaneous Female Pharmacodynamics. Pharmacodynamics.
Injection n = 20/group
Osteoporosis
Prevention Study
for 16 Months in
the Cynomolgus
Monkey
(Study 103981)
The Effects of Non-GLP - Sprague The objective was to Neonatal (2-week-old) rats ~ Treatment with OPG-Fc,
OPG-Fc, Final Dawley rats observe the effects the  were treated SC with RANK-Fc or ALN was
RANK-Fc, or Male and RANKL inhibitors vehicle, rat OPG-Fc (1 or associated with significant
Alendronate on Female OPG-Fc or RANK-Fc, 10 mg/kg per week), murine increases in BMC and
Tooth Eruption and n=8-16/ versus the RANK-Fc (10 mg/kg per overall strength of femurs
on Bone Density, sex/group bisphosphonate ALN,  week), or ALN (0.1 or and lumbar vertebrae and
Geometry, and on tooth eruption and 1.0 mg/kg per week) for 6 was associated with
Strength in on bone density, weeks. Tooth eruption and inhibition of bone growth.
Neonatal Rats geometry, and strength  incisor length were assessed
(Study 340) in neonatal rats. ex vivo.
ALN = alendronate; BMC = bone mineral content; GLP = good laboratory practice; micro-CT = micro-computed tomography; Page 4 of 9

SC = subcutaneous injection
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Test Article Test System
Study Title/Number  Status Lot No. or Species Objective Methods Summary of Resulis

Study
(continued)

340

Femurs and 5 lumbar
vertebrae were harvested and
scanned by micro-CT to
assess BMC,bone length, and
bone geometry. Destructive
strength testing was
performed for femurs in
3-point bending and for
vertebra in compression.

The 10 mg/kg OPG-Fc group
exhibited greater reductions
in skeletal growth than other
groups and also significantly
inhibited incisor growth and
prevented the eruption of ail
3™ molars and 84% of 2™
molars. Treatment with

1.0 mg/kg ALN caused
modest inhibition of incisor
growth, and prevented the
eruption of all 3 molars and
13% of 2™ molars. Body
weight gain was significantly
reduced in males and females
treated with

10 mg/kg OPG-Fc or

1.0 mg/kg ALN. Treatment
with 10 mg/kg OPG-Fc
caused the greatest deficit in
weight gain, which was more
evident after rats were
weaned at 4 weeks of age (ie,
after 2 weeks of treatment).

ALN = alendronate; BMC = bone mineral content; micro-CT = micro-computed tomography
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Alendronate on
Tooth Eruption and
on Bone Density,
Geometry and
Strength in
Neonatal Rats: A
Recovery Study
{Study R20090070)

Study Title/Number  Status
The Effects of Non-GLP
OPG-Fc or Final

Test Article Test System or

Lot No. Species Objective Methods Summary of Results
Sprague The objective was to  Neonatal (2-week-old) rats Ten weeks after the
Dawley rats examine the extent were treated SC once weekly  discontinuation of a 6-week
Male and to which the changes  with vehicle, rat OPG-Fc (1,  course of OPG-Fc
Female in tooth eruption and 3, or 10 mg/kg), or ALN administration, neonatal rats
n= on bone density, (1 mg/kg) for 6 weeks, after  exhibited evidence of

9-11/sex/group

geometry, and
strength observed in
Study 340
were recoverable
upon discontinuation
of OPG-Fc or ALN.

which treatment was
discontinued and all animals
were sacrificed 10 weeks
later. To examine the
potential contribution of
impaired tooth eruption on
weight gain and bone
growth, males were provided
both standard pelleted chow
and powdered chow, while
females were fed only
pelleted chow. Tooth
eruption and incisor length
were assessed ex vivo.
Femurs and 5™ lumbar
vertebrae were harvested and
scanmed by micro-CT to
assess BMC, bone length,
and bone geometry.
Destructive strength testing

restored bone resorption and
partial normalization of bone
density, size, and strength.
Molar eruption, which had
been substantially delayed
during the administration of
OPG-Fc (Study 340),
exhibited partial recovery in
some animals within 10
weeks of its discontinuation.
The relative increases in
bone volume, density, and
strength that occurred during
6 weeks of ALN
administration were
generally preserved 10
weeks after its
discontinuation, whereas
molar eruption did not
recover within this

was performed for femurs in  timeframe. Modest

3-point bending and for epiphyseal growth plate

vertebra in compression. changes persisted 10 weeks
ALN = alendronate; BMC = bone mineral content; GLP = good laboratory practice; micro-CT = micro-computed tomography; Page 6 of 9

SC = subcutaneous injection

31




FIATT

3. BIRWEESR \E)

26.3 BEERBBER

Test Article Test System or
Study Title/Number  Status Lot No. Species Objective Methods Summary of Results
- after discontinuing
high-dose OPG-Fc. Bone
size, body weight, and
molar root development
remained significantly
reduced 10 weeks after
discontinuation of OPG-Fc
or ALN when compared to
the vehicle control group.
Long Bone Non-GLP . OPG-Tg The objective was to  For 1-month-old rats, 7 male The overexpression of OPG
Geometry in 1- and Final Sprague Dawley examine long bone  and 3 female OPG-Tg rats from a prenatal stage and
2-month-old rats geometry and were compared to 7 male throughout the first
Transgenic Male and strength in young and 7 female WT controls. 2 months of life resulted in
Sprague-Dawley Female (1- and 2-month old) For 2-month-old rats, 5 male changes in bone density,
Rats n= OPG-Tg Sprague and 3 female OPG-Tg rats geometry, and femur
Overexpressing the 3-9/sex/group Dawley rats, in an were compared to 8 male bending strength that were
Soluble RANKIL attempt to determine and 9 female WT controls. neutral or favorable, with no
Inhibitor OPG the age at which Femurs were harvested and  consistent changes in
During Growth and suboptimal long scanned using micro-CT material properties.
Development bone phenotype methods to analyze density Short-term exposure (up to
{Study R20090069) become apparent. and geometry. The femurs 2 months) to OPG-Tg had

were then subjected to
destructive 3-point bending
to assess biomechanical
parameters of bone strength.
Blood was collected to
measure serum OPG levels,
and to assess the osteoclast
marker, serum TRAP-5b and

neutral or positive effects on
femur bending strength,
without consistent deficits
in femur length.

ALN = alendronate; GLP = good laboratory practice; micro-CT = micro-computed tomography; Tg = transgenic; WT = wild type
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Bone Growth and
Bone Strength in
Neonatal Rats
(Study R20090282)

n = 3-10/sex/group

effects of OPG-Fc on  with vehicle, or rat

bone growth, bone OPG-Fc at 3 or 10 mg/kg.

strength and dentition All freatments were

in neonatal rats. administered by weekly
SC for 6 weeks. Males
were provided both
standard hard chow and
powdered chow, while
females were fed only
hard chow.

Test

Article Lot Test System or
Study Title/Number  Status No. Species Objective Methods Summary of Results
Study R20090069 serum TRAP-5b and
(Continued) osteoblast marker, serum

osteocalcin.

Dose-Dependent Non-GLP - Sprague Dawley The objective was to  Neonatal (2-week-old) RANKL inhibition via weekly
Effects of OPG-Fc  Final rats determine the male and female Sprague  administration of OPG-Fc to
on Tooth Eruption, Male and Female  dose-dependent Dawley rats were treated  neonatal rats resulted in

dose-dependent reductions in
bone resorption that resulted
in osteopetrosis-like changes
at the 10 mg/kg dose level.
These changes included
marked increases in bone
density, reduced bone growth
and weight gain, and impaired
tooth eruption.  Structural
parameters of femur and
vertebral bone sirength were
generally unchanged or
improved with OPG-Fc
administration, whereas the
intrinsic (material) strength
parameter toughness was
significantly reduced in
femurs. Histopathology
assessment of the proximal
tibia indicated that OPG-Fc
administration resulted in
thickened and disorganized
growth plate morphology.

GLP = good laboratory practice; SC = subcutaneous injection; TRAP = tartrate-resistant acid phosphatase
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Test System or

Therapies
(Alendronate vs.
AMG 162
Monoclonal
Anti-RANKL
Antibody) on
Murine Fracture
Healing

(study Hs8)

n = 30/group

ALN and AMG 162
(denosumab) on
fracture repair in
human RANKL KI
mice. :

unilateral transverse
femur fractures. Mice
were then treated
biweekly SC with ALN
(0.1 mg/kg), denosumab
(10 mg/kg), or vehicle
(0.1 mL) until harvest at
either 21 or 42 days
post-fracture. Both
fractured and
contralateral femora were
subjected to micro-CT
analysis and torsional
testing. A subset of
fractured femora from
Day 21 also underwent
histological evaluation,
including TRAP staining
for the presence of
osteoclasts.

Study Title/Number Status Objective Methods Summary of Results
Comparison of Two Non-GLP C57/B6/RANK The objective wasto ~ C57/B6/RANK human Although ALN and
Anti-Resorptive Final human RANKL KI  assess the impact of ~ RANKL KI mice received denosumab delayed the

removal of cartilage and
remodelling of the fracture
callus, this did not reduce the
mechanical integrity of
fractured bones in mice
receiving these treatments. In
contrast, mechanical
properties, such as strength
and stiffness, were enhanced
in these treatment groups
when compared to control
bones. This suggests that
despite changes in
morphology and the time
course of biological
progression of cartilage
resorption and tissue
remodelling in the
denosumab and ALN treated
animals, no impairment of
regain of strength and
stiffness was seen as a
consequence of these
treatments during fracture
healing.

GLP = good laboratory practice; SC = subcutaneous injection; TRAP = tartrate-resistant acid phosphatase
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Sex and
Species/ Method of Doses No. per GLP Study
Study Title Strain Administration  (mg/kg) Group Evaluation Noteworthy Findings Compliance  Number
A Single-Dose  Cynomolgus SC (single 0 (vehicle), Male Cardiovascular No treatment-related effects on Yes 101606
Subcutaneous Monkeys dose) 0.3,3.0,30 n=3 evaluated cardiovascular (1129-01)
Administration parameters (heart rate, systolic
of AMG 162 pressure, diastolic pressure, mean
for arterial pressure, body
Cardiovascular temperature, or ECG recordings).
and Respiratory NOAEL: 30 mg/kg
Evaluation in Respiratory ~ No treatment-related effects on
Cynomolgus evaluated respiratory parameter
Monkeys (respiratory rate) )
NOAEL: 30 mg/kg
Toxicokinetics Concentration
Dose (ng/mL)”
(mg/kg) Mean (SD)
0 (vehicle) 0 0)
0.3 2890 (350)
3.0 29200 (1190)
30 291000  (94100)

a: Serum concentration measured at 96 hours postdose; n = 3/group

ECG = electrocardiogram; GLP = good laboratory practice; NOAEL = no-observed-adverse-effect-level; SC = subcutaneous injection; SD = standard deviation
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