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Abstract

Osteoporosis (OP) is a common bone disease of old age, due to the disruption of the balance be-
tween bone formation and resorption leading to damage to the microstructure of the bone, and ul-
timately an increase in bone brittleness resulting in an increased risk of fracture and an increased
fracture rate. Bone resorption and formation are closely related to the dynamics and balance of
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bone metabolism, which can be influenced in different ways to affect bone reconstruction. Among
the mechanisms involved, bone metabolism and signaling pathways are closely linked, and both of
them make important contributions to osteoporosis. To further the treatment of osteoporosis, the
study of signaling pathways related to bone metabolism is explored in this paper, focusing on the
OPG/RANKL/RANK, Wnt/B-catenin and histone enzyme K signaling pathways, as well as related
targets and anti-osteoporosis drugs.
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1. 53|

OP J&—Fh RGUIEB 8 II, B T ORI 18] P BT R S B A I RO 45 4, B 25
S8 0 AT A RS b TR B 2R n (1] o B TR N, R A YR T R R R . E T,
2055 AB 2006 4F (1) 7000 319K 2 HLA ) 9000 F3[2] [3]. R, FRIEFATIR A 45 R I 1 2035 4E 3%
[ J R 3 ST CHEE AR5 3500 ) R A i SRR T B 3T 20k 483 i R, V97 OP ¥ e — ik B R Bk [2]

B BT B 5 R U T S B 4 i (Osteoclast, OC)ATEY B 41 if (Osteoblast, OB)# 5% . OB A1 OC fE4H il
HME T IERE AR EAER, A R4, &N EE SR shSRCEE S EARDE, @ g
BRI 10 S RO gk i s e B S S, (H0 RIIHLEL A 2 AE0[5], HaFHLRIEHEE 75 5@, 5
s s . WMERSEZ 7, K E Sl 5 a8 RS ARG, FREd A I 1E A R ok 3 2R
FA[6]e AR SCHE X B AU 1 AH SGAS 58 B8 0t 9 DL A R A AR DGR 97 i FRAE — 253 .

2. RANKL/RANK/OPG B

I3 BB YR ZE R 7+ (Tumor Necrosis Factor, TNF)#E 5 1 58 BT S WIS DA o6, R K b,
% RANKL/RANK/OPG 5 5% . KT «B Z/RTELK 1 (Receptor Activator of Nuclear Factor-«B,
RANK) Jz H it /& (RANK Ligand, RANKL)FI'H {4 % (Osteoprotegerin, OPG) & iZid i = E i 73 [1]. =# N
—ANEEAR, TR S A B A E S RANKL 2 —# 1 BRI = SRR B, i1 TNF R 11 4w [7].
RANKL ZE[H7E OC X H/EFZEH, {HiE RANKL %t BMSCs A & 7 LHI/EM . I H RANKL $UATM
OC #| OB Wy xIafE 51, KABIT OB &AL E R BORNTE A& [8]. RANK J&—Fi& B |
RIFEJE = ARSI AR [ 7]. OB 7742/ RANKL 5 OC K fiff) RANK &54, 2545 TNF A& CH T, M
Mk 5 RANKL A5 S SRAE#H B [9]. OPG J& TNF 2B AR — AN, & B LIRS
775 RANKL 254, FLiE RANKL 5 RANK 454, 7 RANK/RANKL/OPG {5 54% Figfa 4 i 17 OC (1)
IhREE[10]. 7EIEEST, RANKL 5 RANK £54 IF 4 S5 OC 217, OPG @it RANK 454, iz
FIE R IER, b7 b E RSN R[],

RANK/RANKL/OPG RS X< 541 87TT OP B{ER
OPG L1 5 RANKL 34177 20454 RANK, il OC /b FZm i fg, 3 HiH$E OPG-RANKL-RANK
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{5588 T IE 57 F (B OPG, RANKL)VRZ B WUSCRI & FEAE, DR I8 B8 A5 T B E R
B, B b R AR [2] [12]

H Bl AF < 2590 XUBE IR £ 25 245 (Bisphosphate Drugs, BPs), RANKL #1171 (t1#h &7 #1475 (Denosumab) «
AS2676293). BPs #i i\ Jy /e T E R E RSN HIZ59), &l LAREK OC [vg . H il 1) BPs 254t
SRR BT BEIR) YA R PE I [13]. S0 3R B MR B iR il id OPG/RANKL/RANK {5 5 il ] OC
s, FRIEI ] B BMSCs 2225 [ R I 40 RANKL F 72 A SRk Bk (1 4k 52 % i [14] [15]
Fi4b, BT IR R AE RS OC FIMEFT, HEMIS2m & £ 10 [13]. {H BPs 23N il ALERe R ) i &, =
oy — R 2 R IR AR, RIS 2 £ il AN BH JER K] Fr) JUL PRI RE G 15 9% [ 16] « Denosumab & —Fi A5
DA, LS RANK 3E4 5305 OB KL R4 1H /) RANKL 454, %] OC RIS, Mmil
HE I [16]. —TlmRIRIGF W, H Denosumab JAIT I E, JEHEE 2 BERATIIIN 21.7%, S®H
n9.2% [13]. 7E5 —TEARRIG[17]H, TEFLAEEEN, EREYA BN, (B8R4 eI 2 5k
KA. B, T WFHF 25 0E Tk, @i BPs fE A1 FHEE MG 800YT, SRBESFY
JG45 T ZOL, K% 80%EF# ) H % LA 3 tEN A K[18]. 1M AS2676293 N—Fl/Nr T4 &4, ST
OC Zr Ak BEA 2 h i, JF HIE I 6 RANKL 55 (18 o7 B A RE AR U TE A4 A 2 B A T 26 OC A ikl 1
FI[19]. Bk, #Ei RANKL B9/8 7 T4 S0 mT Re e OP FIE 6 8 I E VR T 75k

3. Wnt/g-Catenin {52188

wnt &P, TEREMIREE S, AT SRR, ARG . BT AAE A
IEAE[6]. Wt 3B i —Fbr i B 42 8 Wnt/g-catenin 15 5B 8%, #0540 M s v S5 bR O . B 4m
H A i wWint 5407 F B 4R B 5L RIS IG5 2 4 Frizzled R (R% R & A ZAAHEE A 5 (Lipo-
protein Receptor-Related Protein 5, LRP5)524k4h 4, it 4 p-Catenin fIF2 2 . B-Catenin 1] LLLAL 3]
ST A PN TR T R DR IR RE S M R S R T IR IA DT 52 T BB AR B G 31, E AT LA YR YT B B AAAE
(198 75 8 55 [20]

ZIE B Wt 8 H 5 E IR AR AR EAE R DU RS, 5 Wnt & AR RS2 R S5 o S F WNT
MELESZAR L, EATAT LB bR 42 R IEVERI[21]. 1EBRAR I S IAEAE — AN & i (A (Axin), R I
& i) 15, AL 1 225 (R P2 #2) (Adenomatous Polyposis Coli, APC), %25 [ 1 (Casein Kinase 1, CK1)FI# 5 &
FlE 5 35 (glycogen synthase kinase 38, Gsk3p) A B &1k, 24 Wnt 55 Gsk3p 45 &, = idilIRE &
A&, BH 1L p-catenin B BEERIY . T 20 J kR 57 4 i DR 71k B2 385 52 BR] -7~(T cell Factor/Lymphoid Enhancer Factor,
TCF/ILEF) ¥ % A+ 5 AEBEFR (L 1Y) p-catenin fE4HMU I 45 & T M B G4k, FEE NAfuR%, fE40 iz hed]
SO N 7 IR AT HE R R S (15 3 [22] [23] AKX — B, Wnt/g-catenin {551 7E A B 40 i 75
eI R R IR

Wnt/g-Catenin {5 S H B RMEF TR

Wt {5 538 B E L 555 OB 704t IR & B BRE i i e A& AR [21] o hAh, — 285U 4 )
Atk 2R) A% wnt (5 588 . ZHI7EE 5 LRP5/6 454 L5 Frizzled M2 A E SRS,
HET-F L B-catenin BEFR AL I i 240 Wnt 5 5@ 2%, MIMFH L OC /31 OB & IEHi[24]. XKLL
FRANEES,

5 Wit {55 B A< 24045 Romosozumab. Blosozumab. AbD09097 %5, Romosozumab f& —Ff
SEREDUAR, WA S RIASIREALER, e nT DL R R0 o AR R D S R [25] . AE— TE AL 2 i
&% F Romosozumab V697 1 5 &% B R EH N, mAWER, PR 11.3%, £
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N 4.1%, HAREY | BT R N smfikA Bt s, | BURSJR C i iRFRal N i, fEixuess et b, g
177 —W1 3 Wik L, EIR7E 14E)5, Romosozumab ZH (8 HE (B 37 KUK EL 22 B FIZH AR 73% [26] [27]. {H
T ERIA R N, Romosozumab 1] B A& A A T BEAE A /L JULARE 2 B3 HAth o 11078 5 5 1 28 35 [ 28]
Blosozumab 2 5 — M tsifl R B e BE SR . WFFLR I, 2 Blosozumab 1 EHGYT, FHALLRE
U JEME RO 30 1 26 FE RSB M & B A n (6] [29]. JF H4Rk% 715 Blosozumab Jo& &% EE IR
W&, {HHATX Blosozumab 5t 4/b, 7% SCRpidk— B 58 31Tl Blosozumab 647 OP A Rt Al 42 4
PE. 534k, AbD09097 & —Fhm il = Pk, BAEREA SOt P AR R I Wt I E, FHTRYT
OP 5 I R o e 28 AT ST REAL R 1K 2 AhoRE S pAA, I8 B —Fh LA wintl NI Fab (R
AbD09097), ‘B REA R AL Z, AT 55 A Ak 2540 1) Wntd (35 12[30] [31]. BRItk AbD09097 B fi
EE Y RCRATE T Re A BT R B S R R AE 5005 (L1 OP) RIHT 2

4. YALAFEHEE K (Cathepsin K, CatK)iE &
4.1. CatK iER§

HAEAM K (Catk)&—f R E iy, BANUIFREEFEE, #il N2 OC MR E R
PEEE IR, 7EE BSOS FE o B EAE FH[32] [33]. 24 Catk 4l , & 55 & Ak /b 2386 n oC
HIL, {2 OC Mt E 4 A4E, 1X{#45 OC F OB I &5 5 fErfa e, BRI T MK[34]. 74k, BPs
i Denosumab 3% AT IS ELAR BE SN BRI, (B ANH] OC fI434k, BHIHAE K RTF1 OB L 13l
B OB HIThe, FULTEHXLEAYKINEIT G, B RRZ2ME] . 171 Catk HIHIAHI K, (AZ4ERF
OB HMGIH 7, MM R A [33]. X LR INNG CatK 58 B 573 M55 1) OP BE R K.

4.2. CatK I 55 KB R A REXEY

CatK 7FH 5 X F2 b T OC KNGS, Catk #4Milnt, OC Fm i, Mt i % .

H AR B E 4k 8207 7T 10 5 Z M 5 M 5 10 259 Odanacatib. Balicatib %%, Odanacatib #&—Ff n] ¥
. HA P CatK #ifil7. Odanacatib 7EIE PR FTAF 7T H s B T B ER 7R, RIVRFERE i T
WD T T AN IR [35] . SREGR B, Odanacatib F F A2 68 2 OB ZE4E48 I, I nl A hn-g /N2 N 240
Mo g, MIAERERE[36]. J4h, FE—Iisei ik Odanacatib FAEFE, ARG 850 2 B 2 ol
BT 5.5%F 3.2%. HWRMHIEIRCY B WD . FEAR RS, Odanacatib 214 5 44 B34 AR St
BE-TE4r, HEERATE, REWEE 258 40R[37] [38]. 1fi Balicatib & 73 —Fh Catk f#IH7] .
S 2 W O ST 51 A B R T LI Balicatib 69745 2354 T [39] - Balicatib 72 I 7S 25 1 o () &
Y5 Odanacatib fZ51817r3ML,  [EIETHHIEBR T X WRSCE A R g 1 f 4 A R 35 RIS SR )3 35
KW, 7EZ0 Balicatib Y677 FIYT BUF 22 A M VARG I A BB 3 vp, W I T BB B B i AR o X AN
5 ) 5 35O e 1) R T [40]
5. &5

I B AR RIS TR, T AR B AR S A A T I R DA A R 5 25 E S
1 )5 21 K FOAH DG 25 BT B BT RONAS R R B A Bh T ERAT 8 2 OP Hritva v s fnvayr /7l HalZ
YIaIT IR 73 72 RANKL/RANK/OPG Sl B8 AHIK 254, (HJFRHE 4 KBTS ZE . /£ Wnt &2 Wt
GBS, SR 20 A E TE 2 A s T R . ST Wint IR AR BB LN R T 2 5
TURSER SR . T Catk FHIFIEA SR A, B R P00 A RS 1, AR A A B R
XAEUE B BT R RE B AP RESE . {H T B AT Catk M 55 7 LR K 2 R 21 2 18058 L%,
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