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Molecules and ligands of Wnt signaling pathway involved in the transformation between

osteoblasts and osteoclasts

Wang Hui, Chen Xiao-dong

Abstract

BACKGROUND: Wnt signaling pathway regulates the balance of chondrocytes and osteoblasts, chondrocyte proliferation,
ossification and degeneration in the degenerative changes of articular cartilage. It has been paid more and more attention.
OBJECTIVE: To summarize the role of Wnt signaling pathway in osteoarthritis.

METHODS: A computer-based online search of Wanfang and PubMed databases was performed for related articles published
between 2001 and 2011, using key words of “Wnt, pathway, chondrocyte” in Chinese and English, respectively. A total of 24
articles in Wanfang database and 82 articles of PubMed database were collected, and 25 of them were retained according to
inclusion criteria.

RESULTS AND CONCLUSION: A series of proteins and their ligands in secretory Wnt family play an important role in
chondrocyte ossification, osteoblast phenotype maintenance and the suppression of bone mesenchymal stem cells pimelosis. The
classic Wnt/B-actnin signaling pathway participates in the regulation of osteoarthritis development by activating a series of signal
molecules and inhibiting the cross and cascade reactions with other signaling pathways. Meanwhile, the molecules and their
ligands in the Wnt signaling pathway are involved in the regulation of chondrocytes and osteoblasts balance, hyperosteogeny and
bone reconstruction process.
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HepptrotE: QR TAHHE T8, REHE
AR EE. QX RIRE 5L AR 4L RA A
ZHAN. @FLARX Meta 547,

1.3 BEHREN it EALATFE] 106 & Uik,
Wik AR Fe dg B AT, HRRAT B HE
ALK KB BE IR 81 K, 2REG LT
25 B)am g 4.

1.4 FEiTME k4435 106 HAAALHK, 25
T K ARAF A NAT A, HEFREY 81 B AT AR
Meta 947 35 £ 4 [E 5 A48 K ARG LK, A
SINATFAER 25 B XK, H 1 EAE A,
LAHR BN RARTIRE. L 5 H5AHE
Zitie Wnt 3 5@ A 50 F mIek F . A
LR TR, 7 5P A Wnt 12 58K R
HRBAXAE T RO N EENL,8 B A Wnt
AT EOASHFRENE LA MG
897, 5 B A Wt B 1E s VE - RREKE T d b
AT eI .
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21 Wnt BEOMRSSE Wntil B4EH—5%
ToRTF OB THEFER, NRFAEMRBA
E S5 ML, LR R AL & AR R,
B ATIAA Wnt @34 69 20 % 3 % 035 m s B
F (Wnt) . % % 4K (frizzled) . T & &
(B-catenin) & 4% 1 44 X B T (TCF) ¥ — % 7 &
B . Wnt&& & —%d Wnt LR a8 4 F
JRBBR GG ik BN E G, 8L g bR F ok
KEER. Wnt RAAEOZVALET 4 Smie
A 1z % i@ 3% . OWnt/B-catenin & 3%
@wnt/PCP(planner cellity pathway)i# 3% .
@Wnt/Ca i@ 3% . @Wnt/& & #8 A (Wnt/PKA)
bk U

211 2P Wntfz 585  4F A Wntid 3%+
A B ey —FF, Wnt/B-catenin 1z 51854 2 &
feik Wnt(£ ) &4 7 A Wnt &é&: Wnt-1,

Wnt-2, Wnt-3, Wnt-3b, Wnt-4, Wnt-8, Wnt-10b)
5 7 AFE %G Frizzled A £ % [ % 1K
LRP-5/6 4/ #7%& /M Dvl(dishevelled) %
B, Mm BT R R A R R B
3(glycogen synthase kinase 3, GSK-3)#9i#%
7%, 1% B-Catenin /T FAELARZR, Tt
NmfeAz s T e mie R -F(TCF)H s Le4,
M BB T #de kB4 FN, 4Ry Wit &
&, MoK ¢y B-catenin & GSK-3. Xik/g
& W % & (Adenomatosis polyposis coli
protein, APC)f=4h6) & & (AXin) P # m. 49 24
B BRAL G %2 B IR 2 E G B R
(Proteo-some)l&fig . £ 3 Wt i 5469 9% £ AE
MR BRRXPTRBHMRT AR T TEEA.
{afrsbidsh, EFBRILALERKIEEZFY, EHRA
miey 3. BEALF gL, Wnt @5%
PR ARG RBRRNIET EZNA E.
212 4E%4 Wnt 35@% HAAAIELR
S Wnt13 5854 2 & 2 AT mie A Ca® kAL
mieAtE, Zi85%-%d Wntsa. Wnt11 5 34
Wnt Rz 5 &G Bt AREEATm Fz 24k
Rk R ELWF Z A4 ROR2. RYK FfifFistiE
4, JFidit G B & s s EE C B %
B4 C(protein kinase C, PKC). Ca®'ii& @ik
e E GBI, FlAmien Ca’ ik EIgAn.
CGMP K-FHAK, Al 40 i35 5 F= 20 L4k
GREARIN S RN S I R R i
B-catenin M fi% sk FLBT 22 $2 Wnt @ 3% . /£
Wnt/PCP i@i#& ¥, Wnt 155 & §ifit Fz Z4K
FAEAF 09 0 0 F R AF xR E h a8 iR AL
HEOERRBE MmN, X 2 ol ek
2R BiEE GTPases Rho and Rac %23
a9, & Wnt/PKA i 9452 i@ it 8% cAMP RE
LM E & @ (CAMP response element
binding protein, CREB), it %% CREB A~
F49 PKARBUM IO 45 FidA2, I F 2 iz
TEAIR A i F2 o 38 LR b R B & kT,
22 Wwnt BERESHREMAK FHEXT KBIAA
R—EFREVRE . RETE. REERA
AR BmALEAM. BATHBE, BHNET
HRE SR AR A B RA T g A, A
B FERINEZOIE: R HT w0 T,
IR AL A B TRIEE. BN RS
Mele k58, g ERIA: K RERE .
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Wnt 38 35 9 69 T ] A& 2 AR AT S0 AE 52 ¥ VAR 18] 2
T e, A4RRE S ACBACE IR A 6 AR
H Wnt 5k 69 352 T 7T A2 645 B X KK
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Rk DA BRI 55T ity RS Y3, 4o
FIAJE PR T Wntd BRA FHE LT 4
Wnt5a 3 5T AR 4R B a0 i fE & 6938 4 . IR K R SKE 4
ety ALl Shdh TZIAF R K I EA B XD K A
NE XD ERAKETF Wnt £ F 0 F8H
(Wnt-induced secreted protein-1, WISP-1)&9 & X80 %
LiE, mEERAREREERTHELT KAGEHXT
o Faif b AN B T WISP-1 £ 58469 L4, A
JAE 2069 WISP-1 &3 E v4 20 it 5 458 tm =T vA LG
mpnE 1. ARe B E BT O BB REL, A
A E b % H K EF XD HRF R, ST wit
8 A BRE m e 0 XA IE 5 T AR R YA — AP A
TEAER; ME. SRR A RIS, A, RS
TR A F B AT R R & .

2.3 Wnt BRERBHAR £ LT @R e 7@
B HEXT KEEXTHRE TR EAIEZY, Wnt
15545l R A E, 23T ZEA4EM. #4e Wnt-3a.
Wnt-10b #%IA 3 T vA 3k B S AL Bh BB 4w oL 5640 B F
Cbfa-1, DIx-5 ZFRARS AE 3418 R 069 mE 7 19)
oAb X AE R AR R A 69 LPRS A 54A
IR T ey Ig 5E M, HANER A R TR E,
BAR R £ 0 TRl LRP-5 T VA R IR ta ik @ %
JEBR R AR, A IRE L I LRP-5 45 8 R T 94K, %
PEA RBIAZ B 04 B R SfAn o R LB 4700, e SRk
WAL RIESE: Wnt7b 5 Wnt10b A&k H 8 84 64 Ki4t-F
#ridAz, @ Wnt7b siiRe9 R, 25300 RN 40E .
A KL R, Wnt10b R E SR RARA, 2
JREAE R R, M BiE it 4 Wnt @545 F B-actine
B E M, LR IR T, B RAER T Wnt
WKL R i a3k 21T,

24 BHXTHH Wnt REEMBEREWEEER Tk
KPR R AME PR T EA L 4AE 585 AR A
59 Baxski@skh Wnt @34 HA LABEAER, — A2 %
% 4869458, Srikanth & meta WA IESE: B4
GZHFHBRLHETIRT XD XL REG TR FHERT
M Sims FPLMKTF 50 45, M BHEHER
XPEBXT X, ZABPOELE T F b Esn
41, £EKEEGERE T THET: £ 45~64 %
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receptor, ER), HFAEAKRIGRE, ER B
WL ARSI R A ER #9948 K40 5] F) ST AL & T4
L) R K B Wt 835 A B-catenin #9AR R, ST EHM
EBAMEES LI Era” £8 R P & F A F B
Prig$69 Wnt A8 XA B &G R X 5L 4 R EBRIK, A
RETHRAED XL BN sk Zhou 4124y
HF5 R I8 i34 TGF-B/Smad #7477 A L Wnt2.
Wnt4.Wnt5a.Wnt7a.Wnt10a & Wnt #-F] % /&: LRP5,
B Lt B-actenin #9A A g &, AMmATH AT B A
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AR & IL: Osteoblast-Osteoclast F#44 375% 7T &
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LPR5/LPR®6 #4474 7 DDK-1 % ik & 44 B3t B 40
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—#4 NF-kB(RANK) & Btk RANKL i #6934 & 48 %, B
TliBid TNF @36 Eh 5754, LR FRFMHA
FRFRRE X T RKEH T HFX T @GBIAE E12, sk
S, Wt 38369 30E T A E 5 R F il F A TR &,
F T8 38 RANKL 12 538 34k 47 4| 288 i el 7= &
B, AN if kA B 09 B R AR

3 BEERE
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»t). Osteoblast-Osteoclast 45-F#7, A€ 5 %1z 5
B IR KA P eGSR T AR, A
{19KiR 5] Wt B3 EFHED K ARREANS T T
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