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2.6.4 EYBESABROBPEX

F/ART
BE—&
g = B LTV WK (38) L TWaWRE (B)
AUC area under the concentration-time BE—FE BT R
curve
AUCqins AUC from time 0 to infinity 0 BER B ER AR E T
AUC
AUC, AUC from time 0 to the time of the 0 BRI D EROERRER S
last quantifiable concentration FTH AUC
AUCq.a AUC over the dosing interval 0 BFEI 2 bR B FREFRIE T
AUC
Co initial serum concentration 0 BRI DR E
CDR complementarity determining FEA IR E AR
reagion
Crnax maximum serum concentration T e I 77 P R B
ECso half maximal (50%) effective 50%Zh IR E
concentration
ECL electrochemiluminescent BRILFIN
ELISA enzyme-linked immunosorbent assay B2 IE L EHIE
Eonax maximum suppression BRI =R
Fc crystallizable fragment of s a 7)) ek T 5 A
immunoglobulins vk
FcRn neonatal Fc receptor HAA{F Fe 285k
Fy. fraction of bioavailability after R T®RSEEOL£FIFHE
subcutaneous dosing
GLP good laboratory practice EERMLOLMHIZET 5 IEEKR
REBROEMmDELE
HRP horseradish peroxidase WETFE_ VA HF—F
huRANKL humanized RANKL EhEwTRDOF AT RANK U
HF
Ig Immunoglobulin GBEsSa 7Y
Ko elimination rate constant M RETEK
K Michaelis constant ATV REEK
LLOQ lower limit of quantification EETIRE
NA not applicable A e
ND not determined HERET
NF-kB nuclear factor-xB BHNET B
NOAEL no observed adverse effect level mENE
NTX N-telopeptide N-Te_X7FF K
PD pharmacodynarmics Byl
PK pharmacokinetics EEMBHEES
PK/PD pharmacokinetics/pharmacodynamics JE#Bhie 3 /15
Q4W once every 4 weeks 4BEBIZ 1| (#BE)
QWBA Quantitative whole-body EEBEMEEA— T VAT T
autoradiography q =
RANKL RANK ligand. In older literature RANK Y > K, W5 3Tk
citations, this molecule was referred T, ZOSFIEOPG ) TR
to as OPG ligand or TRANCE. XX TRANCE ¢ #rahi-,
RANKL-HRP HRP-labeled RANKL HRP #Z7#% RANKL




26.4 ENBHESBROBEX

T/ART
g BE L CWRWERIR (R) L TWWERE (R)
sNTX serum N-telopeptide MFEFF N-T @ ~LT7F R
t12. 2 terminal-phase half-life R O Y
TK toxicokinetics rFTaxRrF 4 7R
trmax time at peak serum concentration B = L5 IR B B R
TCA trichloroacetic acid NV =R=1:d
uNTX urinary N-telopeptide REN-TuX7F K
uNTX/Cr urine NTX corrected for urine RR 7V 7F=THELRE

creatinine uNTX

\Y volume of distribution S BERE
Vo volume of distribution at time 0 0 RF R COSMAE
Vinas maximum rate of elimination BERHERE
Vs volume of distribution at steady state EFIRBETO S HERE




26.4 EYEERROBEX
FIATT

1. £&®

F AT EERE%OEDEE PK), SHLIREZEEHEDO M VaAFERT 47 R
(TK) IZ2WT, =V A, v hRUA=7 A4 PVICFHFIRNUGIE THRES UL 72, &
BMEX (E¥=2—/1264) ICRET2 1R8R (5 v FMEMBERER . FHRKIT Dulbecco U
VEABEEARAERREER) RV TRTORBRTRHWET / A<7 %, EERVERKR
BROERALEZLOLRLRAZER L, 7/ A7 omERREZ, EETRME (LLOQ)
0.78~10 ng/mL DIEEXERI2Y o N A v FEERBZEBRERE (ELISA) EZAWTRE L7
Ehiz, RTRE#OHEBSTRER (B FL— a3 3H) REEBNESTA—FT
CHITTT 4R (QWBA) 2 H =7 A FNLTERLE,

HIRNI/RESB DT ) A< T OERYENEIX, 5/ A<T7HBRANKD H > K (RANKL) &&EA
LRWBMETHEZ U ARUT v b TIE, $0.1~10 mgkeg AERE THRE TH -T2, 7
V75 A EL (FFMRE & O, Davies and Morris, 1993) . £ EHKECOLMERE
(Vy) MR ELFRE ChoZ b, 7/ AT RMEMITITLAESFHLAR
W2 ENTRRENT ERBOEFIIV ARVT vy FTEREFN IR I TH T,
HREETRS (Imgkg) %, WTNOBPREIZBW TS, MERT / A7 REZRES 72
RFRZICERIRE (Cu WKBEL, £FHFRIAE (Fso) XU X T86%, 7 v FT56%
Tholz, T /AT PEATDhRANKLERB SR/ v I Ve RO VT 52 R,
ESIZHAEFFERE (FcRn) 2 RBERTL /v I TV v AO7 VT 5 A%, BHAR
CIADI VT T UADENENK 6 ERVK 15 fEmn o7 Z & » 6 RANKLKE UFcRns
T AT OEMBRBICEBRREEER LTI ENTFEING,

7 ) AT BRANKLEEETH2EMBETH DI =7 4 PNVIZT / A< T 2 HIRNEE5%
OEMEEIL, BE5ED 0.0016~1 mgkgDFHE TIIHBH THo2n (REAETOZ VT
FURAEERBAETOZ VT 7 ADK 16 15) . 1~3 mgkgDHEEEFRATIIREREIIRL
BIERE ThH o7z, VDENS, 7/ AT MEIMITIEE A ESAH L RN LR X
niz. RTH®RE5E%OEMBEL, =24 FL T 0.0016~1 mg/keDFH THER TH -7
N, 1~3mgkegDFEATIIREEBIZH LIZIERFE ThoTe, 2= b AV METAICED
R OFER. Fsold B ERBIZHEVEMT AR EZRL, 28%5 b 100%~E K L, EpEhE
BRUEA%E PD) 7—% (BEBR~—H—ThHhIHMEFN-T7aX7F K [NTX]) OFF
Dy bBEHENE SO%NRIBRE (ECs)) RUOBRKMFIE (Enw) 1EZNEH 464 ng/mL,
77.6% T, T ) A TRI =7 AP NVIZEBNTERINEZREN» DB T2 Z L BRE
iz,

SRR R VQWBARR T =7 4 P PLERT ) A~ T 2R TR 5%, Hithe
WAFL R T LS, FOBRERM S IImEPIEE & g LEEICEE CTH o7,
ERM (M5 THAREOKTS (>85%) IR FEMESICEE LD &6, M HEHEE



2.6.4 EMFEFRBROBMEX
F/ARTT

DREABA »F 7 "RARTH S AHEEOBEWNZ LR ENT, B (B KEBEE XITEHE)
BROEH OB, mMERRE L L THEFIEL (12IE<10%), mMEFRBRELWFITL
TRELEZ b, BB ABRENLRIY AR UL EBBE~OHIAZRIL RN T & BRE
ENfz, Vi ERUMEERICGRIERBEOKSEAMBFT LV bEHCEFLEZE, Z0OH
i3, TN O OB TRANKLAER L TWAZ L MZZ 0B THT / A~ THANFEE
LizZ b AT/ A7HRECED E»LORDESEENER L) NEELTWS L
Bbins %5 LI BEHEED 76~95% R R 1~3%B ., FNENRTRUES» LEIR &Nz,
REHEHED KE S (75~97%) RBABH TR ol &b, BEINTZHHEDOK
ERoIE, BEEES UEXILI U TF FIR & LT SR b E X bR,

H=J AYNVET J A<=T % 0.1~50mgkg ORAEFHATHE | IXIIA | B TRERS
BORXLIXRT 47 ZA%RK16 v ARIFHHE L7z, BREKREIZ L3 EpEERER L Rk,
VIEHREZOBREELISITARICHAL THERLEZZ b, Z0AEFHE TIIEDIIREL
B THDIZ ERHERENT, T/ASTD XL adxxT 4 7 ACHEITRD LR
7o FIEBREHOBRBER VT / A 7RSI T IRBEL LR LGS, A
T AR TREORBRIZL VBRBEENBL T LERD N, iT /) A= THERED
B TIET ) AT DRV aFRT 4 7 APERNICEET 5HRIIRD bR o7,
REHREEERBRTONT / A~ 7HkRESMICRBIT2BRERIL, © M2 120mg % 4 B
Mz 1| (Q4W) TREROBZELVEKRISHERHETH T

HEERRBRIZBIT DT /) AT OEDFEOWMEL LLTFITTRT,

vUARUT v b (F/ A< 73 RANKL ¢FEA LRWEWRE) BV TIXRERIZ
XL THREOERNBELTT, T/ A< 7B EET5 huRANKL 2FH S E-~v T R
WRWTIRT / A7 OEKEENERT S,

H=T AWV (T A<TH RANKL EREAT 280 ICRWTIEREEIZR LT
HREOEYMBEETT, YIVRWNT-HWEADT —F 2R TEETDHL, T /A~
TR RANKL LERTAZLICINT /A7 OMEKEEIERL, TEHETR
IOWEKBEBITEAM L TH=I A VL TRONTIFRBHEORRICRE EE L LN

60
FERIFOME D AR BT, MM AR RAIZIZ &V IR RO S SR T, FeRn 2%
HEdTsLEZLAbND,

1 mghkg DAE TR THRERO RFRAEDFHIFAE (56~100%) BT R, T v b,
H=T AFVIZBWTHERINTWS,

BHEBIZET / A 7HROBHEOBRRBIZA ONRW—F, VU B8R OBRIZIT
BIEREDOT /) A< 7 HROBHENRD b, TOBEKIIMFER»LOWERLEY D
Bhoft, ZORRIIIBELL, VU BT ROMEBRIZI1T 5 RANKL OFBR, XX
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FIATT

FOBHTHT ) ATRERFR LTV BIF / A TRECL Y IE» S
DIEMEREENREALE) BPEELTNIHDLEILND,
REBREICLVEYBEFIEE T IHAER D bhRN o7,
FEERBRTHT / A TRERRBDENEZL OO, T/ A7 ORMEERUENE
D77 7 A NVOFMIITSFETH - 72,

o TRTOEMRBRTOT /) A7 ORBEIL, BEBEOETHEILBERE I L TH
BEINTWABKAEAR (120mg4QW) To b MNBEERKIRIZC (FxiEr=20 1
A0 12 5 ARBROBETISF) LEE-7.



264 EVBHERROBPE
FIARITT

2. DIk
21 MmMEFHF/ATTEE

VIR, Ty PROAI=IAFNOMBEFT ) A< TRE% ELISA IECRIEE L7z, 96 ¥
zhvwAfsaF A F—TL—FZa— kL% RANKL 2R L LT, BEUVI L E
¥ ¥ —F (HRP) % &3 ¥ RANKL ZHHREL LTERA L, ZOHETIEER
I ME R o BEEER (Fl 2 i miEF O RANKL 72 FIZEE L TVWARW) F ) A<= 7 BEIE S
no, R OT ) A< TI3AERL TEREEE RANKL OWTh e b ST 2 REEH %
Foo¥F T, ZOREFEZLY EYEEILEYEIE FEAHYE (PK/PD) ORMENRIEIZFE
s cEZLND, EETRME (LLOQ) X 0.78~10ng/mL DHETH - 7=,

7T AwTRERNEIZBT 0T / AT HREOFHBERIC >V TIRHa/Fm S T
V. RANKL f&& FAA > GRFMHEREER ; CDR) WRET2MT / A=THEIRT /7 A
v 7 OREEHEL, EHILT /AT OERBEELAETAAEERSH D LEZLND,
—H. T ) AT THER T L= AT — VBB AT 2 HAET / AT ORERSGEX
nienwbtorEzohb,

A=A FNVMBEBFROT ) AT OERBITIIKREFEMIZENT. ELISA 2RV,
ELISA J5137 5 V= U4t <p% s (D D
ICBE%Y Y MeLz, RERARN. BEETEARR QCHr 7). 1=
JAFNVIMERBFOT ) A<TE, v~A 7 nd A F—vzZa—bEINEF AT AT
F7 YY) HFF (OPGL, RANKL (A L) CHAERALTHIEEND, e Loz
&%, HRP Z# RANKL (RANKL-HRP) % 7V = /VIZHlx, #KFES D RANKL-HRP #
R, BEERE Vo VBN LT, BARINEY = VIZREE LET /) A7 OEIZHH)
LTH#ITT 5, 2ARICEMBEZHRMT 52 & TEIESE, 450~650nm DR TORLE
FRIE LR, QC > IAHXITAGKRE P OTF ) A<= 7 OBREIIBREROBRRN»HEH
L7,

Ty MEFT ) A TRERER® ELISA IEIZix, =2 A ¥1L® ELISA {THWS
NEEURE, BEFEEZEA LEZ, Sy r2RAWESf oy B (RBRHBEE 101002)
THLNZmMFEERERRERBE LAY F— IR TWRWHETERLT,

v U RERWEAS oy PR RBRAEE 106892 & RBRHEE 106893) D EERALF
DF ) ATTRELY, EREBHEONY T — FINTWVWARNWELISAETER L, AIEDH
EFEZIR L THABERL-RER—HERS : 7T/ A7 OMEAOREIZIZTY =2 vy
J v hdE F RANKL 2V, BHBOREIZIZ, HRP ZE# L2k b IgGl (Fc B RiY)
<D RAE ) 7 a—FHEE RV,

22 SNTXRE

=0 A PNDNTXRE (I =27 A FLORBRTRAA SN TV DIBRRDNAA F~—H—,
RERREE 101398) 133D F— b &7z Osteomark® NTX Serum¥ v~ + % 8 1/—
s, TRIE LT,
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FIATT

23 W7/ AT THE

Sy FTCOERYEERR, YRICH=27 4 FALTORYERE, BEkofh. RUOEEHRRIC
BWC, T/ AT IZRTH/EEREOREALFTIM L7, SiTiEE LTS A —3E
SEN R ERLERL (ECL) fEillEEzr AV, 7o = ri#to (D
G s L, =2 A FAD GLP BB TR IFFIAORRIC OV TS & I 5
Lz, 7/ A= 7T 2@ ENREOERRED btk (PRl s LTEME/TatEizs g
LoT) BE T ) AT HREBE” LWL L, =0 X TORBR RBR#BEE 106892)
TR, MEFOF ) 2~ Tk 2 EAHAEOFHME 7 22 = vt o (R
@D < sLisA iEE AV TER L, ELISA ETIHRIBIEREL LTF/ 2~7 %, BH
AL L THRPEHKY XL~V A IgG #EA L7z,

2.4 MateE

SRR (RBREEE 104192) TR, FEVFA ALEABPOKSEEE Packard
COBRA 1II 5003 BEfEs v FL—va vy vy ¥—CHELZ., QWBA R RBREETE
104105) Tix, HRELBEEIALRF VA F A — R Z@HE%, Leica CM 3600 HFE
/e bh—LEAWVWTHUREZER L YIFE2~A 7 —7 4 VA TEIH, Amersham Biosciences
VoA A= T AT ) — 2T E ¥ 7% Amersham Biosciences Storm # FWT A ¥ ¥
v Lz,

25 EWEREEHFE (PKPD) f#H

EMBENRT A —F I N XL AXRT AT ARG A—F %R ) vrav = A MEICK
WEHLE, £z, h=2 4P oEpaERR RR|EE 101398) TIX, FEFT / A
v TREOEHE—BEET —F 523 NX— P AV MNETHIF L, IHER—ZA5 4 0hbH0
EBE (%) LLThHODLE SNTX T—4% (W=7 A4FLORBRTHAIN TV ERIX
DA Fw—H—) ZWEERN PD ET /L (Dayneka et al, 1993) {23 Tidd THEAT L=,



2.6.4 EYEFEFABROBMEY
FIATT

3. R

T ) AR T 2 BERA IR THEER E% OBEYBREIC OV T, v 7 X (REBREEE 101494) |
7y b (RBREEE 101002), ROA=7A 9 (REBEHEE 101398) VTRl L 72,
v ARUNT v FOBIRARERBE CO®R S5 EIX 0.06 mgkg XX 0.1~10 mgkg OFFHTH
D, BTHREROBEERIY I mgkg DA THo7z, B=7 A4 P NZBTIFIRNEVCE TH
SERBROBRERIT 0.0016~3 mgkg OHETHoT, 7/ A< THEOERIZOWTIXS
Y FRUA =7 A FAORBRTIMEL, ~ 7 AORRTIIMEL2A 5%, Ty ML TR
E#% 1BICT /) AT HREORBRBRD LI, ZOT—F 2B LT, I=r AP LICEH
RNR R TiRE5%, BAEIHEOKRBTOBYTRT / A~ 7HAESRE I hE8, 246
DT —F EFMIZE DT,

TUARWRT v MIETHRE®, WEFT / A7 RBERZEREH 72 BRIZCIBEL,
EMZFRIRE (Fso) RENFROBHET 86 RIR56% ThoTr, =7 4 FIL~FFTHK
B D Coran BIERFR] (the) 13, 5 E 0.0016~1 mg/kgDFFE TR G BICAEVEEINT 56 H
Z L. 0.0016 RN mg/kgDEEBETENEIV 11 BfE, 96 B TH - 7= (K 3-1), AUC,
(5% 0 FFf~ R ERBFTREFROFHMFERT / A~ 7 RE—FRFFMH TEH) 1cED
<BEEICBEERBEENRRD b, 0.0016~1 mgkgDREBEDOFTHE TIX, BEEDHA
LA EWZAUC, 3R LTz (RGEDS 600 fFHE K L7=DITxt LAUC,. i3 &K 28000 fF35K).
RTRENC RSB 1~3 mg/kgDFEFH TIX, AUCL O FHMEIXITIS RS BIHf LT L7 (%
EENIEERLIZOICR LAUCL IR K 22 fHER), 22 /73— A MNET IV TOREITO
FESR. Fscld 28% (0.0016 mg/kg) A5 100% (1mg/kg) ~HEARL., ®&EEOBEKIZHEVEEM
THEMERLE,
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FIART
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2.6.4 EYEBRERERDBEX
FIATT

4. o

2V ARUT v b~BIRABRESEZOEFIREBICBIT 5 0MER (V) Bk, MLz Es
BOREATIZEAEEEB L 2o (TR :40~49mL/kg, 7 v b :97~106 mL/kg), =
b OEE, XIS 28I BT 5 MEEEFRICHREL (30~50 mL/kg; Davies and Morris, 1993)
L7zZedh, T /AT IIMENNKIETEAESH LN ERTREINE, I=74HF
MZFEIRN R 5% OOV ETFHE L - R EBOGMBETREREHIR D LT GBI~
51 mL/kg), MiFEFKERETH-7 (45 mL/kg; Davies and Morris, 1993) .

WD =27 A FAZPLT ) 2= T % 01 X3 1 mghkgO AETHEEZ THEL, #5 12
RERITE. 120 RERI®E. 672 BERI#E. KU 1344 BEEIE (1 mgkgDH) IZEBER 2 BIZER LT,
L LR BB XIIARET T A AL T, BEY U FL—va MK DBESITICHE L
7o (RERHEE 104192), BEH672 XL 1344 B TEBR L= MERB OB EHER R K
Y7 nofiig (TCA) ABEOEMTHREZRAEL, SLIHT / AvT7HREOHER S
Lz, WTNOBREEIZEWNTY, PLTF 2w T HEO KRR 2B L
TEY, A LB TERRE TH o203, FORE M F XX mFEHRE & ik LR
FILEETH -7, EFRA (RERVE TAER . FRE/BIFRE, LE RERUCEE
U LoRE, MR, M, SRE, RUBMTEWEREOKNENSED bk, EFEHL (REK
VDR TR, REBERUERY V3, BRIR, BIFRIR, ROMEREEZ R 28T, Miie
W5 672 XIT 1344 BB E CIRMEFREL D HETLE K41, H4-1), V3R
DRI 31T 2 B REI B Ui 703, RRBRIE T oBeR (1344 BERE]) CiXmyE+ o Bt ae
FVHLERET, Tho0MBIIBVWTREBETELEBE T BRENE, A= A4H L
1281 DRANKLOMBFERIZOW TR IN TWRWEZEZ LiILDA, B b wU
AROT v NTIEY 58, B, XIITRUOBY UASKRIZEHATHZ LML TV
(Wong et al, 1997, Anderson et al, 1997, Lacey et al, 1998), L7=25-> T, VU Eik OBl
TERD LN THRBFEDCERIT, 2158 E DR O HAEMIRE ORANKLIZ'PL-F /
AT RREELEFARERSH S EEXLND, IO OMBTHEFESBREENE O ho
BT SN TE LT, AT OREENA > Z 7 Fifis, SREY. XLk P10 & h
WHETIZONEIRATH S, L L, BEEHEOKRERHNEICRT 2 HEIFEFITEL
(7t 213, BIREEZ 4g(WE LR, 0.1 mgkg THRE®R 62 BRI TOBBE TORER
IR EED 02%RMIZHEY), S5ICT /AT =04 FALCEMBESOFEHEREIC
BNTINOLOMBES D2 WVEFOMOBMTHLEEERAEIR D LA TVRY (FVa—V
26.6), T, BRBIZPLF ) A= T RREMT ERELERST, BFRBOABERICLY
WEBED ST RS FPINEBAICRYVAENEZ DL EZ LN, T/ AT RREREBIC
BRI LELOTIE2VWEEZbND, FRIRADEILBROFOIVESFERH
£, s L FRBEROEBERICRMET 2RBIIBRICHE SN TI Y (Spitzweg and
Morris, 2002), & HIZWFROSMHRR (RBRBEE 104192, RBRMBEE 104105) THL'VL
5 ) A T R BEHOMER RIS BRIBFANEOLIREFENICHER LIREEED
BVERS (672 ) TREEREZELZZENOLIOEEREMTONRE EEZLND,

11
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FIATT

oz, BERTOBRBEED I5SEETFITRAERECR y AR =7 A PV IREREHOFR
RIZBW T HIRBEZEMREIIRDO T FEBHEE 102090), FRIRTT V A<7 Mk
OEREBO LN TVWRVWEEZBND,

7B, BRBKRTE (B5% 672 XUt 1344 B £ CABLEE2BYMTHT / A=
MAENRER LS, BHEEOSHICED L I REERN - T=-NEFTHTH B,

12



FIATT

2.6.4 EVEIERBROBE

F41 HWEAZ2AFNIZPI-FT/ 2T TE 1 mgkgD BB THERTHREL-BED
HEPRE (HBREEE 104192 & 0)

T AT YUBIBE (ngeq/g)

ik
12 B 120 B 672 RS 1344 BEfE

B 505 (0.07) 577 (0.09) 60.2 (0.14) 1.6
Rt 403 (0.08) 678 (0.13) 90.1 (0.21) 0.0
% 3830 (0.59) 3510 (0.60) 229 (0.54) 2.1
B (KEBE) 173 (0.03) 92.9 (0.02) 12.4 (0.03) 0.0
B (5 EHE) NS NS 32.9 (0.08) 0.0
B (5= HOHE) 350 (0.05) 421 (0.07) 445 (0.11) 0.0
B8 (KEBE) 787 (0.12) 480 (0.09) 39.9 (0.09) 0.0
M 67.0 (0.01) 46.9 (0.01) 3.5(0.01) 0.0
wEEAr () 176000 (29.4) 15200 (2.67) 222 (0.57) 52.1
BEEMN (ET) 46800 (8.82) 5500 (1.04) 167 (0.44) 155
2] 119 (0.02) 136 (0.02) 29.8 (0.07) 0.0
BE B 352 (0.06) 650 (0.11) 51.9 (0.13) 1.7
o 600 (0.09) 738 (0.13) 66.6 (0.16) 22
R [ 999 (0.16) 896 (0.15) 69.0 (0.17) 3.1
KB 188 (0.03) 379 (0.07) 49.3 (0.12) 0.0
i3s3 928 (0.14) 930 (0.16) 68.1 (0.17) 22
i 871 (0.14) 1090 (0.19) 110 (0.26) 4.0
Vo () 7180 (1.15) 1090 (0.17) 383 (0.92) 75.7
Y (RARER) 630 (0.09) 669 (0.12) 374 (0.89) 97.2
B (RERER) 77.1 (0.01) 69.9 (0.01) 9.0 (0.02) 0.0
PREL 1900 (0.29) 1730 (0.31) 155 (0.37) 23
R R 209 (0.03) 328 (0.06) 41.6 (0.10) 0.0
s 6520 (1.00) 5800 (1.00) 424 (1.00) 4.2
BRE (BEED) 226 (0.04) 446 (0.08) 41.5 (0.10) 0.0
N 407 (0.06) 467 (0.08) 475 (0.11) 0.0
e e 995 (0.16) 731 (0.13) 169 (0.39) 74.8
= 712 (0.13) 592 (0.11) 71.6 (0.17) 0.0
B () 402 (0.09) NS NS NS
Jiiofl=} 225 (0.03) 296 (0.05) 23.5 (0.06) 0.0
B R B R s 891 (0.16) 9290 (1.55) 9550 (23.0) 2780
F= 287 (0.05) 979 (0.17) 104 (0.25) 0.0

B 2 5l oo SEHE

BN OMITMEFEREEZ | & LzBOoBRER, #5% 134 BRI SV TRSHOMBMPBESEER

BALTODEELEZERTT,

NS : BURHE L

13



2.6.4 EMERERROBEX
FIARTT

0.1 mgkg 1 mg/kg
1000000 41000000 - .[fﬂfg?
—pe REEL (L)
100000 100000 4 —a— 5 (ETER
— =0 —- Vo ()
mmAeem YU (B

10000 10000 +

1000 1000 O

100 4

GA#EL g 18157 ) A< T g &)

T T T T T T
0 168 336 504 672 840 1008 1176 1344

BFR (hr) BFR] (hr)

COHEtRE GREEL g 1215 ) A TnghE)
g
g

HrHE

41 A=A FNLIZPF/RTT£01mgkg (EE) Xi&1mgkg (BFE) ORET

ETRE#®. SBRETHICOLERSIYIBFNERETES =B OMsTiE
KDy R Ritn=2/BHOEHHE

BFHEBE R (K 4-2) 1%, mMiEFFHASEE S B UEE T, mFPHEEE & 61T LT
ﬁbt:k#B\%ﬁ%ﬁwﬁﬁﬁﬁﬁbﬂ#%ﬁﬁ%ﬂwﬁﬂ#m&ﬂot:kﬁ%@é
i,
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26.4 EPEESBROMEX
F/RTT

0.1 mg/kg 1 mg/kg

10000 - 100000 - ——e—— Mmif
-——o-- B (KEE)
10000 4 e —ee T (T3)
1000 4 — =& —  Fff (KEF & YRE)

1000 4

0.1

HoEE R gt 217 2 2= T ng &)
AR (GRARRL g 12515 7 A< g &)

T T T T
0 168 336 504 672 840 1008 1176 1344

B (hn) #¥fE (hr)

K42 Hh=ZHAHFLIZPI-F/ 2T T% 01 mgkg (EE) XL 1mgkg (6F) ORET

ETHE5&0MmE. mE., RUEHASP 0K
KRy R En=2/8OEHE, T3 : %3 BH

WTNORERFHICENTH, %5 0.5 KREIBORB 2R E | BRMOP OKFRED KES (&
PR 86~99%) XM AREMTH -7z (K 4-3) ZEnb, BROLDTOBHEDIZE A L iTA
P PREURTH DI ENTFREINT, BABHRFEL MEFT /) A< 7 OREMEIIE
RERET, MHPBREHBOBNESICHOTAZ2EENED N (K 43, SEBRE o
v M. Zhid, SEIOKREETOEYRERHREAICE WV TRERE TIIkseE#g (P
7 ) A< T) G FHBELISARD Y L — MZEE/L ENFZRANKLIZIZFHES LRV TEEE H & %
bhd,
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2.6.4 EYBNEREBROMEL
FIRAIT

STEIRT B % R B %
0.1 mg/kg

1000 A

—o— R
8- TCALB#I O BSHE
—d—~ ) X< ELISA

[ o BHMiE
| @ TCAREMIORSRE |
| =~ F/ A=, ELSA |

HtRRE (517 7 2<7ngX & mL)
XiEF ) A~ 7B (ng/mL)
g

FORREmAE (1515 ) X< 7 ngX it/ mL)
XiEF ) A<= TREE (ng/mL)

T T T T
0 188 504 672

. 336
B (hr) FEfE (hr)

1 mg/kg
3 100050 - T —— ’% w000 ;
B | —e— #MAE | ! —o— IR |
N [ ome TCAULEMORTE | O\ A - TCALERMIOBHRE |
=] 10000 A [T FoRwF ELSA HE N\ A= 5= ELISA |
ELl .y ;El H
2 A —
< CREREE TS X ’E c000 1
Y5 P s
¥ = (=]
i ~ 100 4 ~ 000
n B i B
g {% 0 ) %mm-
=y \ b
# X 1 » X ol
I AN
= 01 - T T T T T T T T 2 . r . v . . . . .
ﬂ 3¢ 0 168 236 504 672 840 1008 1176 1344 ;"é >4 0 168 335 504 672 840 1008 1176 1344

R (hr) BER (hr)

E4-3 A=HAHIILIZ01mgky (EB) RiF1mgkg (TR OBETPI-F/ AT THE
THE LEBOomMBEPOLKITEERUTCAXBRYOBETEE. XUICT/ XTI TEE (ELISA

EICK Y BIE)
oy Aidn=2/"H0OFEEHE

QWBARER (REAMEE 104105) TiX, ML =27 A4 PALEPLT ) 2= 7% 0.1 XiZ
| mgkgDRAEBTHEIR THS L, &5 12, 120, 672, KOV 1344 FeE%E (1 mg/kglE D H)
WA BR MRS | BEE B L. BRSO ZQWBATEIE Lz, 5% 672 Xik 1344 BFE E
TER L mMEREHZ OWT, #E e, MY 7 o ofiig (TCA) A% O LB TR
FREL, ELEHRT /) A-THREORBREZFHEL 7, 0.1 mgkgR EBHER D | mg/kgik 58
ONTRIZBWT S, ARt & IR MEicsm L (K44, K45, 512K
120 BER % OB R TRIE L2 IZE TR TOMAB CTHRFEENRERTRETH-H, Zh b
P OB RE IS PIZ R TEREIE - 72 RS EE 104192 OfFER & —3),0.1 mg/kg
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26.4 EMEEHBROBEX
FIART

B ERE Tk, EHEMI. BB (AR . KIBARY (HEOZTHRH). Vo o~#5, Bk, 8RNE
W (HEOHTHRE) ., RUFRBLZBR T TOMB T, MHERRE% 62 BERE TIER
FRALE TWEE L, (RIREOKARENR (AR (CRHIFRD b7z, ARICILEFRANKL
IIFELRWZ &5 (Suetal, 2004), Z ISR E O P INERICOW E N & &
Z HALTz (Bakheet et al, 1998), 1 mg/kg®f Tix, HEHIAL, U o380, JRE, iR, RUH
WBREZRLS TRTOMMB THREIERRER B34 FRETIIEEBRAEITRE LR, #5672
BRI (0.1 mg/keR 58E) X 11%4%%&:Gmyg&5ﬁ)@Uvﬂﬁ&w%mﬁ%?
BEREARE I, ZOBRITEFBE OSmAR FRBREE 104192) TORFBRLREKRT
BHolz, B 1344 BEREZ T 1 FHCOMEIBEOREEE (50 ng/gkits, VL7 ) A~T74E)
MIREITERD ST A, %nuﬁ@MEﬁETMW%W@HW%1mﬁ$ﬁﬁfﬁ(%%f
W) Tholr, FRBICPLT ) A7 RBANT ERELEBESIT, Bk Lk 5z,
@W%ﬁa¢$ﬁ%xfﬁm$#%@¢ﬁ%%_ibﬁﬁw_ﬁbﬁint%@k%xg
N, T/ A7 HRRBICERNICES L bOTRR2ZVWLOEEZ OGNS, MIFTHORIK
HEEROBAREEE S P HSHFE. X OIWZELISAI ETHIE LT / A7 RECHIERREDL.
ABRHEE 104192 OFRLAETH >, RBHERIE L CUHERETRETHY ., P17/ X
< THEOHFREOENLSHAICIIMZDO NI LRI N,
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26.4 EVMEBERBROMEX

F/RTT

~mesenteric
lymph node

prostate

4-4 HEAZHIAHFNLITPI-F/ XITE2 1 mgkgDAETHER TEE® 120 BT
DEEF—FSTHITST4— (BBHREFE 104105 & Y)

18



2.6.4 EMEEFRBROBMEL
FIRAIT

esophagea

contents g . : ‘ — thymus

‘blood

1251 Blood Rlendaeds

spinal cord

pancreas:

‘intestinal
contents

45 HEAZILFLITPI—-F/ AT TE 1 mokgDBECTHEER TRS% 120 BT
DEEF—LSOFTS57 10— (BREBRHEREE 104105 & V)
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26.4 EYPBERBROMEX
FIRTT

5 RK# CGHX)

7 ) A7 B RANKL LS LARVEIMETH LV A (RBRBEE 101494) RU'Z v b
(REEHEE 101002) 127/ AT 2HIRNEE LT, 7/ A7 ORYERBITARICT L
BRETHY, BEEBOHBE TOR2E 7V TS5 A0ERBIv VX, Ty hTEREFN4I%EK
M R%KBTH oz, MFFRT /AT RECHEBILZ, WTIOBHBIIBVWTILERERE
MTEST L CREBMICEELE: (REFAIE LTIy bOF—F &K 5-11TRT), T RADE
Bz Y7502 RVMEFEBEIIZZENFN 00642 mL/hrkg ROV19 BTHY,. T2 MT
XZENFN 0282 mL/rkg RNl B TH o7z,

1000000 —O— 0.0628 mg/kg IV
—a— 1.0 mgkg IV
—— 10 mg/kg IV
100000 —C— 1.0 mg/kg SC

(ng/mL)

10000

1000

100

T ) AT RE

0 168 336 504 672

e (hr)

® 5-1 Sprague Dawley 5 v MZHREBIKAX IR FTRE&OONFER T/ AT T REKHR
KD ®AEn=2/BHOEHE FERRBEE 101002, ETREFTRT / AT7HEE2HRELE 14
DOF—F L)

RBFO IV i3FRN, SCIETE2%T.
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264 EVEEFAROBEX
FIART

7 ) A< 7 BRANKLE ST HEMETH B0 =7 A4 P AICHIRNES O EYENERR
(RBRHMAEE 101398) TIIBEERIFHREMENRD b, MIERRE OKREFR TRERHE
KRB D LN (K5-2), FHDAUC,. ME T L 7-BEEIL, 0.0016~1 mgkgDHE 5 ED
FHE THEDOHEKRIELL EIZEEM L (K600 fF 0% 5 & KRITx LAUC, JEIXH K 4600 fFHEM) |
TOZLERERERTOI VT I VABRRBEREETOZITIVALVE 16 FEWVWD
EICRBENTWS, ZHIZH L, ®EE 1~3 mg/kgD&iF TIIAUC, O EHEITIZERE
BICHAILTHEMLE: GREOKRSERKICIH LIBZERT 3.5 F18M),

1000000 3
1 —— 3.0 mg/kg
] —O— 1.0 mg/kg

100000 —A— 0.0848 mg/kg

—— 0.0532 ma/kg

£ 10000 3 —8— 0.0016 mg/kg
\bED =
i i
g 1000 3
~ 3
b ]
X -
< 100 E
N 3
E; B
= 10
= 3
13

01 1 ¥ T T T T T I T T T
0 7 14 21 28 35 42 49 56 63 70

wfE (R)

H52 HZHOAFILIZTF/ AT 2HAEHRARSEONER T/ AT T RE#RE
Ry FNlin=3,/BOFHEHEERE. H 5V IITHEASHERE
Ha: HEBREHEE 101398

BREBRORESOI =7 A FNVTHT / A 7HRERBRHINL., Zh b OREORBRIC
EVF /AT OWEKEERE LR LEZEEZLNE (RENT—F & LT 1 mgkg K&
TEREHEOT—FER 53181, BARMTRT / A7 REPEEEIZER L TWAZ
EMB, B=TAVNEIBITET ) AT OREE—BEOFFTIEORE LA/ S 1
TWaEE2ZLND, b2, MPRECKBERTED bNT /) A< T HKEE DK
X, LT ATREIREBE ATV RWERE 2 H#o L BRAEREORT ) A~ 7 HE
RECEHMTHRERD LN TWVWAZ LS (K53), fiF / A THREOEABRD bhiz
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264 EMEERAROBIEX
FIATT

WIOHERIL, I=7AVATOERYERNREER UIMEFETEEICKRE L CHEEEEERT
EWIRRRICEEB RS XV EEZLND, ‘

1000000

—o— TH#51961
—— E451962
100000 = Bh451963
2
En 10000
iy
e 1000
N
I\
N 100
"\
N
X3 10
e
H
1
0-1I T T T T H T T T T 1
0 7 14 21 28 35 42 49 56 63 70

B (H)

K53 W4 HFNLIZ1mgkg DI/REETT/ AR T2EAR TR LE-EOMET

FIARTRBEHKR
Ay vy AMIRT / A= 7TREBEOEGY, B U AARRAT 2 A~ T REBRMY ORE
a: |5 29 BAXIZFNRLURENCT ) A~ 72+ 5REEHER L,
b: #E 43 BRE TCHERERB LT,
Higt: SREREEE 101398

F ) AT ORMEBRE LERRIZER L2 -7, LL, T/ A<TidfhofkEs
o7y URER, EE L THMBIZE VLT D (Waldmann and Strober, 1969) FIEEMEN R L &
WEEZ 5N 5, FeRn iTBMESRMA b= F Y —ATHED Fc 8L LA LR ICHMIERT
CHAEERET 226 TY Y Y —ATOREOSEELE, UEOEAS M EERIZEITD
BH#ERY 72188 2 B7- LT\ % (Junghans and Anderson, 1996), = Z T, 7 / A< DO ¥EWE)
HEIZ361) B FcRn DR E(Z X LIZREIT572®, FcRn / v 7 70 b= 252 AW % E
L7, MMZ T, FICBREHRE RANKL ©OF J A< 7HKICBIT 2 RE2FMT 57
W, T AT RREET S huRANKL 2HB L=z~ R2RAWTT /) A7 OEYENEL K
L.

FcRn/ v 77U b2 U ARVEHAR <Y RZ 7/ A7 % 0.1 X3 1 mgkgDHREBTH
2RI E L (RS E 106893), OZRANIC & 0 54 1344 BRR E Tk & R
L. ELISAJEIZ X W iFEFT / A~ 7 REZRE L, 0 REOMFEFRE (C) RUSM
AFE (Vo) fEIZFcRn/ v 27 70U b=V ARVHAER <y X CRKTH o7, BE5H% 0 R~
ERR KR E CORE—IFRI R TEME (AUCry.) 1E CIEMh L7ZBREERIL, FcRn/ v 27 7
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26.4 EPEBEFBROBMEX
FIARATT

U ey RACHABAR e 2T 14~15 FEL. 7V 75 X EFeRn/ v/ T U R U X
T l4~I5Emd) o7z (K5-4), BAER T A TRVGENRVIEL Y b2 EEP--Z &
b, 7T/ AT RMEN~DHTAEREIT NSV EBR TR E NG, £/, FeRn/ v 7 7 v
P2 AT, VSELVIEDZEIZ 3B3%UT ThHo7zZ &M b, FCRFEFETTHEHT / A~
TOMEN~DHFIIEBICHIBEND Z LARBIN, FeRn/ v 77 U bV ATODT
J A= 7 OMEPIREHBZOKKBOEEE (t1n,,) 1FHEK 080 BT, AR v XDER
H (BRK 21 B) LU THREICELS, E5IFRn/ vy 77 Y k=T A TO~ Y AHHED
YR (B K 0.64 B, Junghans and Anderson, 1996) & RIBE TH -7~ &5, FcRn/ v 7
TUINRURATDT ) AT OHRERERVSAIZ T A gGERRTH D Z LRI I
oo ZHDDFERND, FeRET / AT OERNL DHEKREHE, FoMBoficb e
FRIETZENRBRENT,

100000

—@— 0.1 mg/kg WT

—O— 0.1 mg/kg FecRn KO
3 —— 1.0mg/kg WT
g 10000 - —— 1.0 mg/kg FcRn KO
g
i
£
N 1000 -
v b
X
~
N
5 100
fi ]
=

10 LA L S LR S LSRR BLNLEL AL AL NN B SR L N B RS SN S S LS i
0 168 336 504 672 840 1008 1176 1344
1
BRI (hr)

E54 FcRn/ vO 79 IVARBHERTIIRCIT/ AT TEHIRAEREED

mEFRTF/ AT TRERD

KD ABAAiEn=3/68  FEOEYE L ZERFEE
MBI D WT iXEF4AR (wildtype) vV A, KO/ v 277w b (knockout) =7 A& F T,

huRANKLZH, ) v 7 A Vi~ 7 AR OBFER< 7 X2 0.1 mgkgDHAETT J A<T7 %
HRIZEHRNREZROT /) A< 7 OFRMEELZFTIM L= REBREEE 106892), LFHZ
L V5% 1344 B TR AR L, ELISAIRIC LV MEDTT /) A~ TREZRE LT,
EHOEHOMERT /) AT RE-BET—2 %, /ar "=k 2 v MNEEBWTHER
L7z, AUCqi TRFMME L72MRERIX, huRANKL . v 7 A V= U R _FAR <7 2T 59
EEl, EEREBOEBHMLTFER T ZROEN 54 EEN-7 (K5-5), BEBOZER

23



26.4 EMEEFRROBEX
FIART

X7 VT T RACHERBREN, huRANKL ) v 7 A U=V AD7 VT T AL 59 fEmv i
Nl LEXD, T/ AT BHEAETHH A 7ORANKL (huRANKL) 2FHETH< T X
TR, T/ A7 PEMNRBRICEATAZLICLY, HREESFAER U X LD HIERT
BIEBREN, T/ AT OGARNERICEARESES LTS (EORERI=7 A
PNLTHBEERL, VARV v FTHREEZRT) bOLH#HRI SN,

10000
—8— WIv7U X
—0— huRANKLKI<= 7 X
E{’ 1000 4
5
s
™
\g
X
100 4
i~ ]
H
i
B
10 T T T T T T T T T HBLS S A R R B LR L R
0 168 336 504 672 840 1008 1176 1344

B (hr)

B 55 huRANKL/ v 4 U RIIBERTHIRIZT/ AT T 0.1 mgkg Z8kRAIES L%

DT/ AR TMBEPRENEDS

KF Dy RN n=3/F 8O E A ERE.
Rl WT 1ZFAER (wildtype) . KI1X./ v 7 A > (knock-in) %%,
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264 EYEEFRBROBMEX
FIRTT

6. HE

FAER 104192 (B4 HIZEEHW. V=274 %) T, 0.1 RO | mg/kg BB TENENIZRGH
672 BN 1344 BERE TORRKRUVEBRRB 2 BB L7z, P17/ A~ 7HEOKFED EEHE
MREBITR T, 0.1 mgkeiR 5EHET | mgkgd 5B TERENERE LEBHED 80~95%Kk
T 76~T79%M RFPICHE S iz, EPORFREOEIREIZ, 0.1 mgkg 5RR T 1 mg/kg#¥
ERTENENEE LIZBHED 1.8~3 1% KT 1.1~28% Th -7z, RPBFEOBARENE
By DEETE 3.4~25% T, BEINIZHHEED 0.75%LL T (FEREAR TOXHE) 2/
L7z, BEFHSTRE OB NEEE S OFIGIERB P AED 20~60% T, &5 I NIZHHEED
0.15%LATF (BREGEAE COYHME) Thot, BhbXy, PLF ) A~THEOKREIZE L
LCHBEs RITIUVRETF RAAh & LTHERlitEh b0 ¢E 26N, &5 672
KU 1344 BRREIE (EFN 0.1 mgkg®R SREL Y | mg/ke® 5-8F) TORSREOREINE (£
Br—UnbOEINGED D)X, TNEN 92~106%K K 83~89% T - 7= (F6-1,. K 6-1),
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26.4 EVBHERBROPEX
FIATT

®6-1 WA=V FNIPI~-F/XTTE2 1 mgkgD HETEEETHRE LE-BEOR
RUEDRSTEEO ZEHME GREREMEE 104192 & V)

REPRHR (%, REBICHT D)

B E5HERRH R 3 REFEDOEE
RIREEE  TCAESY WIEHEE  TCAESY WIREEE  TCAESY
0~12 F¥fg 3.5 0.3 0.0 0.0 3.5 0.3
0~24 B 9.0 0.7 0.1 0.0 9.1 0.7
0~48 BRI 18.5 1.2 0.2 0.0 18.7 1.2
0~72 B5FE 25.6 1.5 0.3 0.1 25.9 1.6
0~96 BFf 319 2.1 0.4 0.1 323 22
0~ 120 FF[E 37.1 2.7 0.5 0.1 37.6 2.8
0~ 144 FF[E 41.7 3.1 0.6 0.2 423 33
0~168 FFfE 44.6 3.5 0.7 0.2 453 3.7
0~192 FEERE 48.3 3.9 0.8 0.2 49.1 4.1
0~216 BFRE 51.5 4.2 0.9 0.3 52.4 4.5
0~240 R 54.4 4.5 1.1 0.3 55.5 4.8
0~264 B 57.1 4.7 1.2 0.4 58.3 5.1
0~288 [ 60.0 5.0 1.4 0.4 61.4 5.4
0~312 KFRS 62.6 5.2 1.4 0.4 64.0 5.6
0~336 FE[E 64.2 5.3 1.5 0.4 65.7 5.7
0~504 B 73.4 5.8 1.7 0.5 75.1 6.3
0~672 B 76.0 5.9 1.9 0.7 77.9 6.6
0~840 KFf 77.1 NC 2.0 NC 79.1 NC
0~1008 BFR 77.6 NC 2.0 NC 79.6 NC
0~1176 B8 77.8 NC 2.0 NC 79.8 NC
0~1344 BERY 77.9 NC 2.0 NC 79.9 NC

a: REUEREZ M) 7o oEig (TCA) NELTELN-ILERY =08 LEHEZRE

NC : EH+E7 (Not Calculated)

B 2 FOFEHME (R51% 1344 B R4l L7 8%)

BE% BMMABEECEAT I — U bEIRENZHEFEEIE 6.0% RE&EIZH LT, 2 f0EHE)
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2.6.4 EMEBRERBROMEX
FIARTT

7. EVEEENEMEEER

BN EMEEERARRIIER SN TV, LAL, 12 7 AR OBHERE PR
B (REBRHEE 106564) RBWT, I=JA4 T Ly Frx— 1% 6 » AMEMRS
(50 ug/kg, B2 [E]) HIZT ) A~TOETHE 25mgke, A 1E) 8V EXHOT
AT OERDERE REEBT 2 ABOT—F) ZFEL, TV Fux—roffbyic=o
vihu—VAREERES LEE (RERB Ty AROT—F), SLICRHET /AT B R
L8 (BRE5EB 1 » AROT —%) TOEYBHELLLERL TV, ZORRE, Zhb 3
FERE T D Coax X CAUC 13361, D EBME D ERIZFNFN 19%RFME T 9% KM T, T L Fu
F— FOFRREIZEI DT /) AT OEYEBIIREFICEL LW LRI,
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26.4 EYBERBROBEX
FIRITT

8. TOHOEYMHRERER
8.1 EWMEE FENHFE (PK/PD) Bk

B =0 A P BERSHORNBIERR GRBSEE 101398) Tk, BRN~—H—T
HHNTXBRELZRELTT /AT OENFET a7 7 A VEFE LT, #IRNE 5% OEY
BEOELELZ ., BIEEVHEHRE Michaelis-MentenB) OHEEEIEZED 2-a 0 /X—F A
FMEFMZYE TIED T, BEOHKBRE TOWEKREEEE (k) RUOSHERE (V) OFE
fEIZF#1 0.00885 hr' R T 28 mL/AkgTH ¥ . Z#LiZ 0.248 mL/hrkgD 7 V7 5 2 R (=K x
Vb REH) Y T2, 207 V772 IR 1 R 3 mgkgBRERIZBITD 7 vars
— MAV MNETOFHEM (0277~0310mL/hr/kg) EEBRILAEZ LD, BHETOEYD
HEROKEZ IR OWEKRBERIC LD Z BRI, Bfitt GERE) OWEARKETO
BREREE (Vi) . ROERKEREEOYDIZET D OCLERRE (MichaelisEK.
Kn) X, £HFH 120 ng/hr/kg& N 41 ng/mL T o 7o, TF /4505 TR Uiz i EHER I,
FRE & B I —&K L (K8-1),

1000000
100000 L —%¥— 3.0 mg/kg
- - 1.0 mg/kg
— - - 0.0848 mg’kg
2 10000 - 0.00532 mgrkg
E{: - - 0.0016 mg/kg
giid 1000
=
b
X 100
~
N
B 10
jl;g
H
1
0.1 l l . .
0 1 2 3 4 5 6 7 8 9

REfE ()

H81 HofAFILIZTF/ AT TEBRAES LEEOM#RT/ 27 TREEBOD

ETFILFH (KK RURAE
HHOFAEn=3/BHOEHEHERRZE, 55 VI EYEERREE
HE: REBR#EE 101398
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264 EPBEREBROBEX
FIARITT

mEFT ) 2+ 7T BEOCBKE Lzt X ONTXEAREMRROFEHHEEL, V7 EFA F
(e ) R ERAWVEBERSET VIZY TRD =, sNTXIZRRIZIETL (1 BRI .
T ) A7 OMEBEBIRICHTAERANRRETHLZ &, BRI~ —F—DE{HERD
THDHI ENTHRENT, SNTXDOECsg R U E o PDHEEMEIZ, TNF I 464 ng/mLE T 77.6%
Thote, BRIGCOEAEOBERZNREVWI L 2EZRTHE, TRILEEAZE 0T
7ANMIEAEEER—HELTW 2 EEx bR (K8-2), £, FTHRETOT ) A<T
PK/PDOTFER BRI TH o 72 (KRET),

3.0 mg/kg
200 1.0 mg/kg
0.0848 mg/kg
0.0053 mg/kg
T — —o— — 0.0016 mg/kg

180

§

£

0

4 100

&

L;J'

A

\_

N

fl< 50

4

L
0 T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9

B8-2 HWZUAHFIIZT/ AXTEHIRAKRS LEROR—XS5 M4 VII/HT B

SNTX (R—=XS A VIZT2EE%) OHR
FERITETATHEME, BRITEIE,. KPR Aidn=3 OFYHiBgRE:

=T AFNVTOEYNET — X ERNFT—FOET ) T, S6IZ7e A M)y
JAF—=Vv7IZLde VEYBEOTREER L, TNLOFERETTIZT ) AT Ok
VIOBRKRR (B 1 RERRAR) ORBRT VA 217> T, 001~3mgkg DLf k58 (§F
BRAE O THE) TORKIMEITI Z &N TE R (F¥a2—1272),
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26.4 EYHERBROBEX
FIART

8.2 +FLIOAFRT<UVRX (TK)

8.21 HEEFEERHOMFIOFRTAIR
DIERECERBZRICET 2 ZEMRBOT TOEO MR axxT 0 7 ZRBRARE
EERE L7 GRERBREE 101606), 7 2 A~ 7 D MiE A3 HER(0.3.3.0, T30 mg/kg)
TEHITHRE 96 FFRBZICRAMEICE L, HemMiEPRER 100 £0 HEFE T 2890 ng/mL
22 291000 ng/mL &, BEEIZHHA L THKR L,

822 REEBRSHBOMFLIFRTA4IX

D= A FNVICBITAREBRBEHEO KX aZRT A ITRTA T 7L NIIONT, FJ R
~ 7% 0.1~10mgkgPHETHE 1 [E 48K EBRB|EE 101447), T/ AT % 1, 10, X
1X50mgkgDHETA 1B 12 5 A (REBEHEE102090) , X 525 / A< 7 % 25 1L 50 mg/kg
OHETA 1B 16 » A (FRBRMEE 103981) ELTFMLAE, FFTraxx7y 7 &N
TA—FOEHEEZR 8-1 1T (RBRMEE 101447 D 0.1 mg/kg® 5B R VFFIRN K 58
ZR<), B L-HERHBAICEWT, BEE (Conk FAUCL,,) HIZIETHEICHS] LT
ML, A1 ERSEOEHABRTIET VA7 0MBETEECEELRERIIRZD Ao
(FER GRS A —Z BT 5 <21 %),

£8-1 1, 12, RU 16 n AP RERTHSEURBRICBTA2HZI1FLTD
F/ARTOFFLAFRTF A RANS A—4A

HEREE
101447 102090 103981
EE_ &ﬁ‘ﬁ Crnax AUCO-tau Crnax AUCO-tau Cmax AUCO-!au
(mghg/A)P  (ugml)  (ghoml)  (ugml)  (ughml)  (ugml)  (ughoml)
14.0 1800 158 4100
! (3.14) (430) (1.81) (1150) NA NA
155 20200 162 61500
- 10 (27.6) (3640) (25.4) (16000) NA NA
25 NA NA NA NA 143 29600
(58.7) (22900)
853 343000 336 139000
>0 NA NA (79.3) (52200) (67.6) (34600)
275 3410 :
] o (080) ND ND NA NA
302 42000 115 48200
i 10 (151 (22700) G7.1) (21100) NA NA
) 25 NA NA NA NA 222 101000
(49.9) (26100)
666 268000 413 171000
30 NA NA (156) (90300) (160) (72400)

a: THENRBRBEE 101447, RBREEE 102090, RURBHEE 103981 0 R 51
b: X% 101447 GA 1 ERE) 2&<

EIZEHE GENITEERZE)

NA= FZEET

ND = JIEw7
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823 IREV—IY

A= AFND6 Xid 12 » ARBERGHBR T, EHEMHEE (NOAEL) TH D 50mgkg/A T
T AT EREG LD 4 B TDAUCwfEIL 268 mg-hr/mL (11166 pg-day/mL) T o
720 Z DAUCfEIZIEINOAELT 12 » A MIRBRZ Rkt L7z 16 Bl 14 BT 7 A< 7T Hifk
ettEin T —F 2R Lz, SBIFERKRRE (20040113 RBR) IZBWT, 7/ A <7 120 mg
QUUIWORERETHEBRBES D VLB BB AT 2BEEIIRSFEZOEFTIREIZR T 2k
BEE EMBOAUC) 11752 pgday/mLCTH D (FV2—272), LEXD, h=sA4F
D 12 » AREEEHERRIZEBIT ANOAELTORBZEEXZ. RBFREZEERVOCEEERIER I L
TWVWABREKRBROBIERE (120mg Q4W) TOBREE (AUCKESL) XV ISERET
bot, Tz, 16 » ABHRBRUEBITIBRE~— VUV IIEETISHETHo T,

824 HBEHRASBURRICEITSFXFLaXFRTIHIR

BE - IBIRRAICET 2R RRMEE 102842) RUZHER VEBERE TOMHEREALIC
B3 288 (RABR#BEE 102843) IZBWT, T/ AT % 2.5, 50, XX 125 mgkgD B&E
TRIBI= A PNIREROT ) AT D INRLaFRT A7 ATa T 7 A NVERTTL
T BREERII BECI =AMLV TER LERRTORERE L FNETH o7 (H:12.5 mgkg/
B OREFHOFEDAUC)., fEIX. RERFREF 101447 O 10 mgkg/BAOREFHTRDO bz {E
R, INLIREHORBRTH L0, BRICKIT 2 4 BFMOBRER & BT 23R8
BH5, LML 12.5mgkgBOBREETH=I/ AP ADOBRBENEFRREBIZELEZLERET
B LRV (ThbLET /AT HEREEY TOREED 41 mghr/mL x4 @& UTE
BHah 164mghrmLEBEHEND), FIMRERRS (20040113 RER) D 120 mg QAW T DR
BRICXTZ—U 091 FEEHENDS, LEXY, Zho0AEEHRBRTELN
ERBREET. FESNZ2BERAEAETCORERY LR,

82 HWEBEURRICPTAIRTEREREOA=VA4AFILTOMNERT/ATTD
‘ FFESAFRF 4V RNTA—A

RBRES
a) b)
( ﬁ%f;féé) 102842 102843
me kg = Cmax AUCO-(au Cmux AUCO-tau
(pg/mL) (pg-hr/mL) (pg/mL) (ng-hr/mL)

25 58.8 8800 26.5 4220

’ (19.8) (3050) (36.7) (5940)

5 114 15500 115 16400
(52.3) (6350) (81.7) (11400)

125 282 41000 476 67800

’ (89.6) (10600) (279) (39600)

a: 5 Bl E#ERNT 7 A~ 7 HERER Y D &
b: MERERO®RE O~11EEBEHE) . 204 F / A< 7REORERBRITFMET)
fHiZn=7~14 (FRERMEE 102842) T/ it n=4~5 GRERIPEE 102843) OFEHE ((FIAITERRE)
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8.3 FEHME/FEHM (CP1 & CP2 DHE)

FERRAR L EMOBRARICHELON T /) A< 78EZ, MHofESE (CP1) 2 H
ANE BIERTC * TREIN, F0%, IELERELHELHR X
NemlRAO®EFSIE (CP2) A BUEEFRC % IEA ST, 3R 103948
TiX, CP1 RUCP2 AW THE SN T / AT 0oREMN FEELZTEmLEZ., &£7ak
A TRFE—MBREEZER L TWA 2, CP2 TIHHREEEIE B ITROXBR21To 7,
HEMED = 7 A P2 0.1 mgkgD FAE TCP1 XIICP2 7 / A= 7 2 HEIF FTHE L, MEFRT
JARTRE, SHICMEFERFOBRR~—H—BEZRE% 672 R ¥ T L 7=,
KEm ot (16 Bl 13 f) T, MORBRTRO LN LI, T/ AT OHEEXERD
DEHRINDTT /) ATHRESRER L, LrL, &5 336 FEEZOMRRTRT / A<
THAEERR Lo @3 (CP1 58T 5 i, CP2 |58 T 3 i) TOCrax X AUC 3364
DFEHEDERIZIZNTFN 23 RN 16%KRETH - 7= (FHO M FEPREHS 2K 8-3127T),
X bz, BRI —F—O2EMNRE(LIZICP1 ROCP2 25 LB BWTRETH -
Tz (| 51% 336 FETHT / A< 7HESRERE > B OUNTX/Cr [RFP 7 LT F=0T
FELUNTX] OFHEOHB LK 8-4I1Z7-T), UEXY | =24 PR 2EYH
BERUOENZET a7 7 A VEMORR, ¥/ A7 DCP1 RUCPR IXRA%ETHS LHEWT s
7o

10000
E —O— CP1 (n=5)
—®— CP2 (n=3)
2 1000 4
= ]
E ]
4
Ed ]
£
N 100 3
g ]
X
~
N
&
103
5 E
1 T T T T T T T T T T T T ¥ T
0 168 336

wrf (hr)

K83 Hh=HUAHFIIZCP1RIZCP2DF/ AXT%E0.1mgkg DEHETETIRE#D

mEPT/ AT TREHE

R RNV FEHE R RE
FHEIZEEN2TWIE,. BRER BEHMETRT / A~ THRERETH -,

33 *FTRREME AR B & A



2.6.4 EVEERBROBMEX

FIRTT

40 -
] —O—CP1 (n=>5)
—m CP2(n=3)

20 1

UNTX/CrD =2 F A b DR (%)

-100 2 —_——— e —————_———
0 168 336

BFfE (hr)

8-4 HAZHAHFIIZCPIRIZCP2DT/ AT T %201 mgkg DEHETHETHREERD

UNTX/CrZIEE (%, R—XA 54 VEIZXT D) OB
B o RNVTEE i RE
EEICEENTMIT. BEEBCEME TR A=kt ch o 12,
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9. BERRUER

BEOFERGHELERVERBREERL TF /) A7 OEYERELEM L, EbiCt
FNCOF ) A< T OEYEBRELZFE L I B A D= A LIZHO VT HLEREZME -, H=r A%
NTOEMBBIIIERF C. T/ A= 7 BRANKLEFEA L2VEIMBETHE -7 ZARTT v
N COEDBRBIIBE TH-TZ b, I=I A FALTOT ) A THEHKBED > LA
HEERTES GERFEORRE) X, RANKLE OFEERESELTWAZ EBRBENT,
huRANKLEH EE72 /) v 7 A Ve T A TRONTERERZ VT 7 U AOEK (FAR L Lt
BLT) HZOERREEMTTEY ., ZOBFAERRIC, £ hTROLNL TV HAEBEKRED
MM (EP2—1272) OFRIZRD 53¢EB2 b5, 805 3 REEFHEKR
BIZHET 2 FERBOEYTEL. 4~ ) X7 Xolair®USEFFTE, 2010) BT 7 V
X< (Raptiva® USH{T X E, 2009, Coffey et al, 2005, Mortensen et al, 2005) . LD E /
7a—FARETHREOLILTNS, E5IT, FeRn/ v 7 70 NI TOT —F b, 5/
A7 DEPERBITIZZ O NR—UFFEREE L TND T & &, FEEfMEDOHEEBRIT
PR L EBEOHEKA =R b (FENKRTOFERNLR) BEFEELTVD I LR
WENT, H=0 A FNVTOMRBOMORERIT, MiFEPEEOFEFILELN-SMEREIT
HEAOLEBEL—HLTEY, T/ ATROENA~GHR LI W ERFENT, £ B
ABICBIT 2 RN AL FHB~OMIAHL DN & bR SN, FEEABRO
%< OBMEETHT / A THREMBRHINZ O, T AT OENEERRIEET
077 A NVOFEIEF S FRETH o7z, £z, BERRICE T 2ESZHEE (NOAEL) TOT
J AT OBRBREIL, BRTOMBINZ2HAEARECTOREES KIBIC ER - 72,
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1. EMPEHR . —Kx

265 EMBERBRBESR

Method of , - Lo
Type of Study Test System Administration Testing Facility Study No. Location in CTD
L huRANKL . Amgen Inc.,
Absorption Denosumab Concentration in Serum Knock-in Mouse Single 1V 106892 42221
Denosumab Concentration in Serum Mouse Smglz(ljv and Amegcolnc, 101494 42222
Denosumab Concentration in Serum F“’R"Mlifx‘::k"“t Single IV Amgenloc, 106893 42223
Denosumab Concentration in Serum Rat Smgk; (1:\? and anscoliic, 101002 42224
Radioactivity Concentration in Serum Cynomolgus Single SC 104192 42225
Monkey
Denosumab Concentration in Serum Cynomolgus Single 1V and 101398 422126
Monkey SC
T Quantitative Whole-body Cynomolgus .
1 2.2.3.
Distribution Autoradiography Monkey Single SC 104105 42231
S A Cynomolgus . 42232
Radicactivity Concentration in Tissues Monkey Single SC 104192 (42.22.5)
Metabolism - - - - - -

. Radioactivity excretion in urine and Cynomolgus . — 42251
Excretion - Monkey Single SC 104192 4.2.2.2.5)
Other Comparability Study for Formulations Cynomolgus Single SC Amscolnc, 103948 42271

. Monkey
grarmacokinete C { Single I'V and Al 1 42272
Studies ynomolgus ingle IV an mgen Inc., 22.7.
PIPD Morkey N N




265 EYVBEABRBER

F/ATT
2. SHAERUNYFT— a3 URER
Validation Study Applied PK Study
. . Method / Study  Locationin Calibraion range .
Species / matirx Validated No. CID (ng/mL) Capture Detection Study No.
101398
Cynomolgus ELISA/ OPGL Conjugated to HRP 102090
101496 422.1.1 0.96—40 OPGL
Monkey / Serum Yes (RANKL-HRP) 101606
101447
104192
1039438
ELISA/ OPGL Conjugated to HRP
103472 422.12 0.96-40 OPGL 104105
Yes (RANKL-HRP)
102842
102843
ELISA/ 3.943-246.032; OPGL Conjugated to HRP
105373 42213 OPGL 106564
Yes 6.151-196. 825 (RANKL-HRP)
ELISA/ 42214 OPGL Conjugated to HRP
105373 3.8-246 OPGL 103981
Yes (4.2.2.1.3) (RANKL-HRP)
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3. REYBEHR . R BERE

265 EMBRERABRBER

Type of Study /

Study No. / Title Status Species  Objective Methods Summary of Results
106892 / A Single Dose  Single Dose/ Mouse To characterize the Single IV bolus dose of 0.1 mg/kg;  Exposure based on AUC,.;,s was 6.6-fold
Pharmacokinetics Study Non-GLP single dose Serum denosumab concentrations greater and the terminal half-life was
of Denosumab (AMG pharmacokinetics (PK) were determined up to 1344 hr 11-fold longer in wild-type relative to
162) Following of denosumab (AMG  post-dose and composite mean serum huRANKL knock-in mice. The
Intravenous 162) following denosumab concentration-time data  difference in exposure reflects 6.6-fold
Administration to Male intravenous were analyzed by non-compartmental higher clearance in the huRANKL
or Female huRANKL administration to male methods. knock-in animals. These results suggest
Knock-In and or female huRANKL that, in mice expressing a form of
Wild-Type Mice knock-in and wild-type RANKL to which denosumab binds
mice. (huRANKL), binding of denosumab to its
target antigen leads to an accelerated rate
of elimination (relative to elimination in
wild-type animals). Thus, binding of
denosumab to huRANKL appears to play
a significant role in the elimination of the
antibody.
BB AT A—F
. Dose . . Cy AUCq. ¢ tizz CL Vo Vs
Study No. Species Route (mg/ke) Sex n/timepoint (ug/mL) (ug-hr/mL) (ht) (mL/hr/kg) (mL/kg) | (mL/kg)
106892 WT mouse v 0.1 M/F 3 2.60 881 426 0.114 385 74.0
KI mouse 1AY 0.1 M/F 3 2.19 150 78.6 0.667 45.7 72.7
Values for parameters are mean.
WT: wild type
KI: knock-in
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26.5 RYBEHARBER

Type of Study /
Study No. / Title Status Species Objective Methods Summary of Results
101494/ Single Dose/ Mouse To determine the IV, SC bolus dosing Following 1V dosing of 0.1 to 10.0 mg/kg,
Pharmacokinetic Study Non-GLP pharmacokinetics of 0.1, 1.0, 10.0 mg/kg 1V, denosumab PK was approximately linear with
of Denosumab denosumab in mice 1.0 mg/kg SC; dose. Exposure based on Cy and AUC_¢
(AMG 162) in Male following intravenous Serum samples were collected values increased approximately
Mice Following or subcutaneous to determine denosumab dose-proportionally (76- to 130-fold for the
Intravenous or administration. concentrations; serum 100-fold increase in dose). Across the IV
Subcutaneous : denosumab concentration-time dose range, CL values were similar (<41%
Administration data were analyzed by different, mean value 0.0642 mL/hr/kg), as
non-compartmental methods.  were V (<21% different, mean value
44.1 mL/kg) and ty/, , (<11% different, mean
value 18.7 days) values.
Following SC administration of 1.0 mg/kg,
Chax Was reached 72 hours post-dose, t;; , was
similar to those observed following IV dosing,
and bioavailability was approximately 8§6%.
IR RT A —F
Study Species Sex | Route Dose n/ Trax Coax or C, tizz AUC., AUCy ¢ CL or CL/F Vs MRTo.
No. (mg/kg) | timepoint (hr) (ng /mL) (hr) (ughr/mL) | (ug-hr/mL) | (mL/hr/kg) | (mL/kg)| (hr)
M SC 1 2 72 23.1 444 NA 15600 0.0642 NA NA
101494 M. M 1AY 0.1 2. NA 391 420 NA 1680 0.0594 435 NA
eI M| v 1 2 NA | 319 463 NA 18100 0.0553 | 402 | NA
M v 10 2 NA 511 461 NA 128000 0.0778 48.6 NA

Values for each parameter are mean.
NA: not available
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26.5 EYBESABRBESR

Type of Study /
Study No. / Title Status Species  Objective Methods Summary of Results
106893 / A Single Dose  Single Dose/ Mouse To characterize the Single 1V bolus dose of 0.1 or Following a single bolus IV dose of 0.1
Pharmacokinetics Study Non-GLP single dose 1.0 mg/kg; or 1.0 mg/kg denosumab, C, and V,
of Denosumab (AMG pharmacokinetics of Serum denosumab concentrations values were similar in FcRn KO and WT
162) Following denosumab (AMG 162) were determined up to 1344 hr mice. The WT mice displayed 14- to
Intravenous following intravenous  post-dose and composite mean serum 15-fold greater exposure based on
Administration to Male administration to male  denosumab concentration-time data ~ AUC,¢ values, reflecting 14- to 15-fold
or Female FcRn or female FcRn were analyzed by non-compartmental higher CL values in the FcRn KO
Knockout and Wild knockout and wild type methods. animals. 'V, values were approximately
Type Mice mice. 2-fold higher than V, values in WT
animals, indicating modest tissue
distribution of denosumab. In contrast,
V,, values were <33% different than V,
values in FcRn KO animals, indicating
more limited tissue distribution of
denosumab in the absence of FcRn. The
higher CL and smaller V in FcRn KO
animals resulted in markedly (25- to
27-fold) shorter t,,, values relative to
WT mice.
EWBRE T A—F
. Dose . . CO AUCQ_inf tI/Z,z CL Vo Vss
Study No. Species Route (me/ke) Sex n/timepoint (ug/mL) (ughr/mL) (h) (mL/hr/kg) | (mL/kg) | (mL/kg)
WT mouse v 0.1 M/F 3 2.21 685 489 0.146 45.2 97.6
106893 FcRn KO mouse v 0.1 M/F 3 2.55 48.5 18.1 2.06 39.3 52.3
WT mouse v 1 M/F 3 20.8 6910 506 0.145 48.0 100
FcRn KO mouse v 1 M/F 3 21.7 455 20.2 2.20 46.0 58.6

Values for parameters are mean.

WT: wild type

FcRn: neonatal Fe receptor

KO: knockout
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2.6.5 EYBEABRHESR

Subcutaneously or
Intravenously in Male
and Female Sprague

antibody (Hu-Mab) to
osteoprotegrin ligand
(OPGL), AMG 162 in

to determine denosumab
concentrations and the
presence of anti-denosumab

mean terminal-phase half-life was

270 £ 9.4 hrs.

Type of Study /
Study No. / Title Status Species Objective Methods Summary of Results
101002 / Pilot Single Dose/ Rat To determine the 1V, SC bolus dosing Denosumab displayed dose-linear IV
Pharmacokinetic Study Non-GLP pharmacokinetic 0.0628, 1.0, 10 mg/kg IV, pharmacokinetics in the dose range of 0.0628 to
of AMG 162 profiles of a human 1.0 mg/kg SC; 10 mg/kg, with a steady state volume of
Administered IgG2 monoclonal Serum samples were collected distribution of approximately 101 mL/kg. The

Following SC administration

of 1.0 mg/kg, peak levels of 6,870 ng/mL

Dawley Rats rats following antibodies; serum denosumab  occurred 72 hr post-dose and mean
intravenous or concentration-time data were  bioavailability was 58%.
subcutaneous analyzed by
administration. non-compartmental methods.
BB NT A —H
Study Species Sex | Route Dose n/ Trmax | Cmax 0T Cy tin AUC,, AUCqnr CL or CL/F Vi MRT,,
No. (mg/kg) | timepoint (hr) (pg /mL) (hr) (ughr/mL) | (ug-hr/mL) | (mL/hr/kg) |(mL/kg)| (hr)
F SC 1 1 72 6.87 106 1780 1970 0.507 NA NA
M/F v 0.0628 2 NA 1.97 240 148 201 0.318 98.6 NA
101002 Rat
M/E v 1 2 NA- 22.9 270 3090 3580 0.287 107 NA
M/F v 10 2 NA 318 290 34700 41800 0.242 972 NA

Values for each parameter are mean.

NA: not available




FIART

265 EYVHEABRHRER
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Type of Study
Study No. / Title / Status Species Objective Methods Summary of Results
104192 / Absorption, Single Dose/ Cynomolgus To assess the Single SC bolus dose of Except for the 0.5 hr time-point, the majority of
Distribution and Non-GLP Monkey extent of 0.1 or 1.0 mg/kg circulating radioactivity (86% to 99% at each
Excretion in absorption, Up to 672 or 1344 hours post-dose, 2 time point) in serum was acid-precipitable in both
Cynomolgus distribution, and  animals per time point were dose groups, indicating that most of the
Monkeys Following excretion of sacrificed and tissues processed prior circulating species was intact antibody.
a Single radioactivity to radioactivity analysis by liquid Denosumab serum PK was nonlinear with dose,
Subcutaneous following a single scintillation counting. Serum with a 23-fold increase in AUC,, ;s for the 10-fold
Administration of subcutaneous samples collected up to 672 or 1344  increase in dose. The percent change from
LAMG 162 administration of hours were analyzed for total baseline serum CTX ranged from approximately
151.AMG 162 radioactivity, trichloroacetic acid -41% to -59% from 12 to 336 hours post-dose for
given to female (TCA)-precipitable radioactivity, and the 0.1 mg/kg dose group, while it ranged from
cynomolgus the development of antibodies to approximately -56% to ~70% from 12 to 672
monkeys. denosumab. In addition, serum hours post-dose for the 1 mg/kg dose group.
denosumab and C-telopeptide (CTX)
concentrations were determined.
Urine and fecal samples were also
collected up to 672 and 1344 hours
post-dose in the 0.1 and 1.0 mg/kg
dose groups, respectively. Serum
denosumab concentration-time data
were analyzed by non-compartmental
methods.
BB ANT A—F
Study . Dose . . Crnax AUC,., AUCq;nf CL/F MRT
No. Species Route (me/ke) Sex n/timepoint | T, (hr) (ng/mL) tyy,. (hr) (uehrmL) | (ughr/mL) | (mL/hr/kg) (hr)
104192 Cynomolgus SC 0.1 F 6 120 612 34.6 NR 126 0.795 139
Monkey SC 1 F 8 120 8870 37.9 NR 2930 0.341 274

Values for parameters are mean.

NR: not reported
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Type of Study
Study No. / Title / Status Species Objective Methods Summary of Results
101398 / A Single Single Dose/  Cynomolgus To evaluate the IV, SC bolus Denosumab displayed non-linear pharmacokinetics in
Dose Intravenous and GLP Monkey pharmacokinetics and 0.0016, 0.00532, 0.0848,  cynomolgus monkeys following IV and SC administration. CL

Subcutaneous
Pharmacokinetic and
Pharmacodynamic
Study of AMG 162 in
Cynomolgus
Monkeys

pharmacodynamics
of AMG 162 when
administered, as a
single subcutaneous
or intravenous
injection to
cynomolgus
monkeys.

1.0, 3.0 mg/kg (IV or SC);
Serum samples were
collected to determine
denosumab concentrations
and the presence of
anti-denosumab antibodies;
serum denosumab
concentration-time data
were analyzed by
non-compartmental
methods.

increased 16-fold (0.277 to 4.40 mL/hr/kg) following I'V
administration and CL/F increased 30-fold (0.353 to

10.6 L/hr/kg) following SC administration as dose decreased
from 3.0 mg/kg to 0.0016 mg/kg. However, denosumab PK
was approximately dose-linear from 1 to 3 mg/kg for both IV
and SC administration. Mean V,; was similar to that of
plasma volume (~ 40 mL/kg). Denosumab IV PK was well
described by a two-compartmental model with parallel linear
and nonlinear Michaelis-Menten elimination.

Following SC administration, bioavailability showed a trend
of increasing from 28% to 100% with increasing dose (based
on compartmental analysis). Although, a decrease of
bioavailability from 100% (at 1 mg/kg) to 59% (at 3 mg/kg)
was observed, the actual bioavailability for the 3 mg/kg dose
is likely higher due to an under-estimation of the exposure
over a large majority of the timepoints. Overall study
conclusions are not affected, since bioavailability still shows a
trend of increasing with dose and, at the higher doses, still
indicates favorable bioavailability of >50%.

SC dosing of denosumab caused a rapid (within 24 hours)
reduction in bone resorption based on N-telopeptide in serum
(sNTX), at doses above 0.00532 mg/kg. The duration of SNTX
reduction increased with dose up to 8 weeks over the dose
range investigated. A serum denosumab concentration
corresponding to half-maximal inhibition of bone resorption
(ECsp) of 464 ng/mL was estimated based on PK/PD modeling
using an indirect effect model.

The development of antibodies to denosumab was not route
dependent and was associated with more rapid elimination of
denosumab for doses above 0.0848 mg/kg.
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Study Species Sex | Route Dose n/ Tamax | Camax 0 Co tis AUC, AUC.in¢ CL or CL/F Vs MRT,.
No. P (mg/kg) | timepoint (hr) (pg /mL) (hr) (ng-hr/mL) | (ug-hr/mL) | (mL/hr/kg) | (mL/kg)| (hr)
107 | 0.00433 | 41.9 0.143 0.301 10.6 17.0

F 1 SC | 0.0016 3 (11.5) | (0.00166) | (0.134) | (0.0339) (NA) (3.56) NA 1 9.00)

187 | 00220 | 358 1.54 1.64 6.15 40.4

Fo1 SC 1 0.0053 3 (9.24) | (0.000500) | (630) | (0.119) (0.203) 070 | N |3z

560 | 0728 | 241 126 126 0.808 111

F | SC | 00843 3 G6.7) | (0.0911) | (7.00) | (21.2) 21.2) ©125) | NA | 429

9%6.0 | 165 28.9 3940 3940 0.208 182

Fl sc 1.0 3 0.00) | (5.83) | 188) | (1820 (1820) 0147 | NA | (555)

el ose | ose ; 640 | 358 205 8790 8790 0.353 NA | 192

{01305 | Cynomolgus @17 | 902 | (168) | (2080) 2080) | (0.0737) (90.3)
Monkey = | v | ooote ; A | 00625 | 837 0.779 0.763 4.40 514 | 121

: 0.0120) | (1.15) | (0.310) (0.302) (180) | (153) | (1.50)

0.243 14.3 4.80 477 2.10 451 | 215

Fol v} 0.0053 3 NA | 0.0199) | (1.80) | (0.320) (0310) 0.133) | 1.88) | @31)

3.72 36.9 187 189 0.542 384 | 725

Fo v 1 00848 3 NA T 0245 | 75 | @4 (37.0) 0.106) | (1.38) | (13.6)

35.9 19.3 3590 3590 0.310 307 | 106

W 1.0 3 NA L Gan | @18) | (1540 (1540) 0.110) | 521) | (33.9)

105 275 12400 12400 0277 312 | 131

Pl W 3.0 3 NA |V gosy | i | (ass0) (4850) ©134) | (7.96) | (63.6)

Values for each parameter are mean, and values in parenthesis are standard deviation.

NA: not available
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Type of Study
Study No. / Title / Status Species Objective Methods Summary of Results
104192 / Absorption, Single Dose/ Cynomolgus To assess the Single SC bolus dose of In both dose groups, '»I-denosumab-derived
Distribution and Non-GLP Monkey extent of 0.1 or 1.0 mg/kg radioactivity was widely distributed and quantifiable in
Excretion in absorption, Up to 672 or 1344 hours all tissues examined, but generally at levels markedly

Cynomolgus
Monkeys Following
a Single
Subcutaneous
Administration of
1. AMG 162

distribution, and
excretion of
radioactivity
following a single
subcutaneous
administration of
'1-AMG 162
given to female
cynomolgus
monkeys.

post-dose, 2 animals per time
point were sacrificed and tissues
processed prior to radioactivity
analysis by liquid scintillation
counting. Serum samples
collected up to 672 or 1344
hours were analyzed for total
radioactivity, trichloroacetic
acid (TCA)-precipitable
radioactivity, and the
development of antibodies to
denosumab. In addition,
serum denosumab and
C-telopeptide (CTX)
concentrations were determined.
Urine and fecal samples were
also collected up to 672 and
1344 hours post-dose in the 0.1
and 1.0 mg/kg dose groups,
respectively. Serum
denosumab concentration-time
data were analyzed by
non-compartmental methods.

lower than those in blood or serum. The highest
concentrations were observed in the injection site (skin
and subcutaneous tissue), thyroid/parathyroid, serum,
axillary and inguinal lymph nodes, blood, spleen,
ovaries, and lungs. The concentration of radioactivity
declined to levels less than those in serum by 672 or
1344 hours post-dose in all tissues except at the
injection site (skin and subcutaneous tissue), axillary
and inguinal lymph nodes, and spleen. The
radioactivity in lymph nodes and spleen continually
decreased, with higher concentrations than serum at
end-of-study reflecting slightly longer persistence in
those tissues. It was not determined whether the
radioactivity in these tissues was acid-precipitable.
Thus, it is unknown if the radioactivity corresponds to
intact antibody, a catabolic product, or free 'L All
animals that remained on-study to 672 or 1344 hours
developed antibodies to denosumab, the effects of
which on the distribution of the radiolabel are
unknown. Radioactivity in bone tissues was low
relative to serum and declined in parallel, indicating a
lack of specific uptake or sequestration in osseous
tissues.

Except for the 0.5 hr time-point, the majority of
circulating radioactivity (86% to 99% at each time
point) in serum was acid-precipitable in both dose
groups, indicating that most of the circulating species
was intact antibody.

12
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Type of

Study No. / Title Study / Status Species Objective

Methods

Summary of Results

104105 / Quantitative Single Dose/ Cynomolgus To assess the extent

Whole Body Non-GLP Monkey of absorption and
Autoradiography of distribution of
Cynomolgus radioactivity
Monkeys Following a following a single
Single Subcutaneous subcutaneous

administration of
BI.AMG 162 given
to male and female
monkeys.

Administration of
I1.AMG 162

Single SC bolus dose

0.1 or 1.0 mg/kg

At 12,120, 672, and 1344
(1 mg/kg only) hours
post-dose, 1
animal/sex/time-point was
sacrificed to examine the

tissue distribution by QWBA.

Serum samples collected up
to 672 or 1344 hours were
analyzed for total
radioactivity, trichloroacetic
acid (TCA)-precipitable
radioactivity, and the
development of antibodies to
denosumab. In addition,
serum denosumab and
C-telopeptide (CTX)
concentrations were
determined. Serum
denosumab
concentration-time data were
analyzed by
non-compartmental methods.

For both the 0.1 and 1 mg/kg doses, radioactivity was
widely distributed in both males and females, with
radioactivity quantifiable in nearly all analyzed tissues
at 12 and 120 hours post-dose, but at levels generally
markedly less than those in serum. Inthe 0.1 mg/kg
group, concentrations of radioactivity declined in all
tissues to non-quantifiable levels by 672 hours
post-dose except the injection site, eye (cornea), large
intestinal contents (males), lymph nodes, spleen,
stomach content (males), and thyroid. For the 1
mg/kg dose, concentrations of radioactivity declined in
all tissues to non-quantifiable levels by 1344 hours
post-dose, with the exception of the injection site,
lymph nodes, ovary, spleen, and thyroid. Thus,
radioactivity was generally measurable in the lymph
nodes and spleen at 672 or 1344 hours post-dose for
the 0.1 and 1 mg/kg doses, respectively. Overall, the
results for male and female animals were similar,
indicating a lack of sex difference in the distribution of
125].denosumab-derived radioactivity.

Serum denosumab exposure based on AUC,, values
increased greater than dose-proportionally
(approximately 26-fold, respectively, for the 10-fold
increase in dose) from 0.1 to 1 mg/kg. The percent
change from baseline serum CTX ranged from
approximately -38% to -54% from 12 to 336 hours
post-dose for the 0.1 mg/kg dose group, while it ranged
from approximately -49% to -70% over that time
period for the 1 mg/kg dose group.

13
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265 EhBEARMESR

Excretion in
Cynomolgus
Monkeys Following
a Single
Subcutaneous
Administration of
IB.AMG 162

distribution, and
excretion of
radioactivity following
a single subcutaneous
administration of
1I.AMG 162 given to
female cynomolgus
monkeys.

Up to 672 or 1344 hours
post-dose, 2 animals per time
point were sacrificed and tissues
processed prior to radioactivity
analysis by liquid scintillation
counting. Serum samples
collected up to 672 or 1344
hours were analyzed for total
radioactivity, trichloroacetic
acid (TCA)-precipitable
radioactivity, and the
development of antibodies to
denosumab. In addition,
serum denosumab and
C-telopeptide (CTX)
concentrations were determined.
Urine and fecal samples were
also collected up to 672 and
1344 hours post-dose in the 0.1
and 1.0 mg/kg dose groups,
respectively. Serum
denosumab concentration-time
data were analyzed by
non-compartmental methods.

Type of Study
Study No. / Title / Status Species Objective Methods Summary of Results
104192 / Absorption, Single Dose/ Cynomolgus To assess the extent of Single SC bolus dose of Urine was the major route of elimination of
Distribution and Non-GLP Monkey absorption, 0.1 or 1.0 mg/kg 123 denosumab-derived radioactivity, accounting

for approximately 80%-95% and 76%-79% of the
administered radioactivity in the 0.1 and 1.0
mg/kg dose groups, respectively. The
corresponding fecal recovery values were
1.8%-3.1% and 1.1%-2.8%. The percentage of
urinary radioactivity that was acid-precipitable
generally ranged from 3.4%-25% and represented
on average <0.75% of the administered
radioactivity at each collection interval. The
corresponding values for feces were 20%-60% of
sample radioactivity and <0.15% of administered
radioactivity. Therefore,
125].denosumab-derived radioactivity was
primarily excreted as free iodide or small
iodinated peptide fragments. Overall recovery
of radioactivity ranged from 92%-106% and
83%-89% in the 0.1 and 1.0 mg/kg dose groups at
672 and 1344 hours post-dose, respectively.
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17. ZYVHEHER . Toft EMFHRFHERER

Type of Study /
Study No. / Title Status Species Objective Methods Summary of Results
103948 / Single Dose/ Cynomolgus To compare the SC bolus A majority of animals (13 of 16)
Pharmacokinetic and Non-GLP Monkey pharmacokinetic profiles of 0.1 mg/kg of CP1 or CP2 developed antibodies to denosumab
Pharmacodynamic AMG 162 manufactured by Serum samples were collected to that, as observed in other studies,
Comparability Study for two different processes (CP1 determine denosumab appeared to lead to more rapid
Two Manufacturing and CP2) following concentrations and the presence  elimination of denosumab.
Processes of AMG 162 subcutaneous administration of of anti-denosumab antibodies; However, in a subset of animals (n
in Female Cynomolgus 0.1 mg/kg to naive female serum denosumab =5, CP1; n = 3, CP2) that did not
Monkeys cynomolgus monkeys. The concentration-time data were develop antibodies to denosumab
secondary objective of this analyzed by non-compartmental  at 336 hours, mean C,,, and
study was to compare the methods. AUC, 336 1, values were less than
pharmacodynamic effects of 23% and 16% different,
AMG 162 manufactured by respectively. In addition, overall
two processes (CP1 and CP2) changes in bone turnover markers
following SC administration of were similar in animals
0.1 mg/kg to naive female administered CP1 and CP2.
cynomolgus monkeys by Therefore, the PK and PD of
assessing the serum biomarker denosumab CP1 and CP2 were
Type 1 C-telopeptide and urine determined to be comparable in the
N-telopeptice. cynomolgus monkey.
BB NT A—F
: Dose aJ Tmax Cmax AUC0-336 hr
Study No. Species Route (me/ke) Sex n” Process (hr) (ng/mL) (ug-hr/mL)
72 958 188
103948 Cynomolgus SC 0.1 F 3 CP1 (24-168) “79) 46.4)
Monkey sC 0.1 F 3 CP2 78 785 163
) (48-72) (163) (40.4)

Values for parameters are mean, and values in parenthesis are standard deviations.
a: Anti-denosumab antibody-negative on Day 14
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Type of Study
Study No. / Title / Status Species Objective Methods Summary of Results
101398 / A Single Single Dose/ Cynomolgus To evaluate the IV, SC bolus Denosumab displayed non-linear pharmacokinetics in
Dose Intravenous and GLP Monkey pharmacokinetics and 0.0016, 0.00532, 0.0848,  cynomolgus monkeys following IV and SC administration. CL
Subcutaneous pharmacodynamics 1.0, 3.0 mg/kg (IV or SC); increased 16-fold (0.277 to 4.40 mL/hr/kg) following IV
Pharmacokinetic and of AMG 162 when Serum samples were administration and CL/F increased 30-fold (0.353 to
Pharmacodynamic administered, as a collected to determine 10.6 L/hr/kg) following SC administration as dose decreased
Study of AMG 162 in single subcutaneous  denosumab concentrations from 3.0 mg/kg to 0.0016 mg/kg. However, denosumab PK
Cynomolgus or intravenous and the presence of was approximately dose-linear from 1 to 3 mg/kg for both IV
Monkeys injection to anti-denosumab antibodies; and SC administration. Mean V was similar to that of

cynomolgus
monkeys.

serum denosumab
concentration-time data
were analyzed by
non-compartmental
methods.

plasma volume (~ 40 mL/kg). Denosumab IV PK was well
described by a two-compartmental model with parallel linear
and nonlinear Michaelis-Menten elimination.

Following SC administration, bioavailability showed a trend
of increasing from 28% to 100% with increasing dose (based
on compartmental analysis). Although, a decrease of
bioavailability from 100% (at 1 mg/kg) to 59% (at 3 mg/kg)
was observed, the actual bioavailability for the 3 mg/kg dose
is likely higher due to an under-estimation of the exposure
over a large majority of the timepoints. Overall study
conclusions are not affected, since bioavailability still shows a
trend of increasing with dose and, at the higher doses, still
indicates favorable bioavailability of >50%.

SC dosing of denosumab caused a rapid (within 24 hours)
reduction in bone resorption based on N-telopeptide in serum
(sNTX), at doses above 0.00532 mg/kg. The duration of SNTX
reduction increased with dose up to 8 weeks over the dose
range investigated. A serum denosumab concentration
corresponding to half-maximal inhibition of bone resorption
(ECsp) of 464 ng/mL was estimated based on PK/PD modeling
using an indirect effect model.

The development of antibodies to denosumab was not route
dependent and was associated with more rapid elimination of
denosumab for doses above 0.0848 mg/kg.
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