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Progress on research of bone metabolism in ankylosing spondylitis
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Abstract; Ankylosing spondylitis ( AS) is a disease characterized by chronic inflammatory arthritis caused by abnormal
autoimmune function, which can develop into spinal arthritis. Chronic inflammation and pathological bone formation are its two main
pathological features. Progressive spinal dyskinesia is the most important complaint in patients. So the pathological mechanism of
abnormal osseous hyperplasia of the spinal joint is widely concerned. However, with the further study of AS, it is found that partial
ossification of the spinal column often accompanied by systemic bone loss. This indicated that pathogenesis of AS is not due to the
occurrence of abnormal osteogenesis or bone resorption alone, but because of an unbalanced environment of bone metabolism with
both. Recent studies have shown Wnt, BMP signaling pathway and inflammatory reaction in AS disease not only promote
osteogenesis, but also affect osteoclast formation. Nevertheless osteoclast plays a role in bone resorption, while its products
participate in new bone formation. However, most studies have only focused on describing a single mechanism of osteogenesis or
osteoclasts in the AS, and have not clearly elucidated how they contribute to bone mass loss in the whole body while causing bone
hyperplasia around the spine. In the pathological process of AS, whether the inflammatory factors play different roles in different
parts of the body, and how to control the formation of new bone and reduce the risk of osteoporosis, need to be further explored.
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1 Wnt{ESERHE AS FRER

Wt 25 [ 2 A A 40 M 20 i A v Y 20 T N
el S Ll EER G 8K frizded
(Fzd) | SR IS A2 A CE R 5/6(Lrp5/6)
AHES & R 2 M AR 40 B N A5 5 R, AT 20 MR
H B-catenin f25 ML £ 538 B% AR B-catenin 1Y
I 22 A5 5 B, T Ao % 2 WA A T A A R R
BEREMMEH . 20 Wnt {558 BP9 E S R
5 Wnt-3a ,Wnt10b 55, HHFEXT AS B & M7 Wnt-
3a AP HEAT AT, KB Wnt-3a KB EH &, B
55 Bath 5% F £ A 48 W & 45 20 (bath ankylosing
spondylitis metroloty index, BASMI) .2 K A9 Stoke 5%
B A R A H PF 4 ( modified stoke ankylosing
spondylitis spine score, mSASSS) SEIR 40 H 2 VI HH &,
TEAE IE 4F W% PE 5 W M A1 CRP 5, Wnt-3a {5 52
BASMI . mSASSS /3 {H i) 20 57 /& 16 T, ¥ Wnt-3a
A BE ] LAGE SR 9 28 R AL Y B 4 AR, DT i R
58 EAEAR'S . T B-catenin fF g Wnt £ L5 5 4
RO -3 S R = IR N B P N O B A= )
B A R W, T EL o B 400 MM I 4k Sk T 4
Mt % 3% 48 Fl . Dickkopfl ( Dkk1) 2 £ 4 i %
Wnt 2 HBSE S MG E 8, 7T 5 Lip5/6 2 KM 45
&, % Lep5/6 W35 1, U 2> B-catenin B 4 AT, il
1f BE W Dkk 1 T 52 i 550 B 40 B v 20 2UAF 45 S e T
% B% 8 ( tissue mnon-specific alkaline phosphatase,
TNAP) iy ik,

3k 2 (5 50 F P A WntSa L 7E AS AR X
B ACEA R W, B WntSa 25 /0 B E 40 8 TNAP
B M, TR B FT RLAE D B AS S {52 B 4k B 7T BB
BT . ERRBR T B Ik & BB AL, WntSa 36 AT
B AT DL ysi 20 48 10T B B 0 W, B DR R 4 B Sk TR Y
WntSa 25 i & 40 o 2k 5. #E WntSa Al Ror2
B2 B B AP T A R AR B el L SR
R B8 ORIV R Mt 2 R R R R, e R
AR M B B A R R R,
WntSa-Ror2 {5 5 a] L 5 855 40 b9 434k - o

2 BMP ST AS hER

&I & & & % B (bone morphogenetic protein,
BMP) {551 % J2 & AC b 5 — 4> 12 8 4508 B .
BMP i1 5 BMP 2% {& ( BMPPR) 45 & ¥ 1% Smadl/
5/8 F MAPK {5 51 e , ff o - 2 PH) B9 7% 5%, AT
BRI MO MER ., T Noggin J& — il 40 fl 445 #1
BMP @[] B — R AN E 0, 75 BMP2.4.6.7 Ak
KaH ¥ 5.6 454, HiEX & HE H 5 BMPRP 4
B, AW BMP IR AS HB I B R TR 4
(bone derived cells, BAdCs) 7F §l ¥ = il & 7+ b 5,
RUNX2 BMP2 fy ik Z & F @ & B &, ar &
BdCs % 3 3 P /9 B PE 8% BR B ( alkaline
phosphatase , ALP) | 3§ % 41 ( alizarin red, ARS) A1 ¥
HWER A G 0 L L E R R ALP G MR I ARS &
B SRR, Xie 5 AS BUE MW A
BOB BE ] 3T B T 28 Bl ( marrow mesenchymal stem
cells, MSCs) , F LB ¥ 5= HIEFH , AS-MSCs £ 55
10,14 .21 KRG A0 Ik HD-MSCs 3 4 1%,
HRAEBMITAE WE S TR H, B ITHE
R R TN A 2k — AP 0 A AS-MSCs J0H 70 1k
HIEE 1, AS-MSCs #1 Runx2 . Osterix, OC AP & i &
A EIAL T Feak K, 9 H A& 3 BMP2 B [H Ak
AS-MSCs 1 32 35 7t 5, T Noggin H [H 32 15 F [,
BMP2 # H #1 Noggin & F 1E & 15 & N 5% 15 45 R AH
£, R AT 4R BMP2 Fl Noggin 43 b B 2k #5455
T AS-MSCs J8 & 7 fb 52 %, A o 57 57 1 1K 9 2 i
BMP7 % & BL7E AS F1 28 XAR 56 7 K (rheumatoid
Arthritis, RA) 8 35 Ifl 15 h # (A T B2
£ RA 725 BMP7 5 Runx2 Huif 47 B8 IR 1 i 12 1
(tartrate-resistant acid phosphatase, TRAP-5b) 1F #H
K, Runx2 5845 R N i 70 7 f B (NMID ) fi A8
KM TE AS &3t BMP-7 5 TRAP-5b fi #H 3¢,
Runx2 4.5 NMID IEM G, X 5 RA B9 &R M 5.
X B BMP7 Fh 5 78 W A g b o B AR AR G A5 5
RS HIGAAE 22 5, 18 RA D ENTREB A S B A
MM B, 78 AS R AT EE R VE T 0 B E 4 H
TERRBER X BT AS Bl 2 iy o i R
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A, Yilmaz &40 T AS HE 0B B IE R, H
i AS BB FI X BB 41 1M 3 ALP  BALP #1 BGP (7K
P TC B B 2 S, TR W B VR R B AR Pyd Al
Dpyd ¥ FE7E AS B2 s T X B4, U W Bt B 4 j
£ AS BENR A T 538 G BRIR S, AMRA
PLAS B0 Kk W T B 4L 4 R KRR
TRAP P4k 8/ 2 R0 I, 76 15 3 W8 I 80U b e
TRAP FHE 36 90 00 20 A s 30T o B8R o kb Ji] Rl
1E A5 AR AHT AR B T B R s, (B 5 A O B A
HIF AT REAS HR & 15 B IR PR T, B i T g
Z2HTHEBWEBR """ . Slobodin 27 i &
R T B 4 L 3 P AR T, At AT A U 55 38 Tk B A A I
TGF-B1.Wntl0b F1 BMP6 ) 3 ik £ 15 % s ity /™ &
TR FIE %2 AS 1Y UE R AR 26, 3 TR BF 52 AL & 76 —
AR SR T Rk A R P R R S R 0 R
Zx, N B UL TG B R B M X R A K A
X L B ] 22 I B B T A TR

4 REFE AS X FREHRIE

RAERF R ERHERPEZEZ WA 7,7
B TR B AE ) B 95 P & IR 4 0 R 4 BT R A
B, pE B B (H B RTAE AS B E T RAE
5B I % B AT AE AR RS R B R L A R
A, AS Y S0E J v & AE W AE 5 7 B T A iR
TR B S AR AL, 25 AR HF 0% 40 IR A 73 fk . Perpétuo
a5 3HE A TNF JR 97 B9 AS B % BB 4r fh fig
FR AR, & BLIR TR ¥ IL-17 A IL-23 fl TGF-B /K
SRR, BB 4 i i CSFIR , RANK , NFATel #iI
ATP6VOD2 FER B R IBBIRITHI A AR B EN T
[T ol S R Sl = B O B A1 o
WAE WX P TNF 3697 % B B3 m 64T 7 0 8T,
KRIHL TNF JR97 2338 0 Wnt 935 , 7] e 2 5 508
B ITE R, X B T TN A g 20 {6 15 % 8 40
M o34k 32 B30 1, B 40 i AY BEE B8 T AR XT3 R, &
BOB RN, AL I S n AR W B
HIXFHN . Yilmaz 4" #1595 @78 ESR KF 20 mm/
h B9 AS BFEAA L ESR /N T 20 mm/h #9 f2# JR Pyd
F1 Dpyd ¥ B 575 , Pyd F1 Dpyd #3J2 b % & 40 fE 5
W, AT L B R A A R R B X R R RRE R
EMAS BEFRRBER AWM AKRRREGFZHRIEE
5B 1 B AR A AR OGP

WA 2 F NN JOREAE AS 5 BELPE e b BLA 2
FALEIE A EN o 78 AS B3 MLV 1 77 1 40 i
AH LA {2 R I Y AP 3% 37 B 40 ML ALP 3L (A F0 ALP
1% ¢ ¥ 5, H RUNX2, osterix, phospho-C/EBPR .
phospho-ERK  phospho-p38 #& F3¥ il 55 & , #4758 1 ¥
A 2 DR 4 o3 B M A Ak o T, B
S R IE R 2 S 2 AETE T A A &AL
F 2 AE T 9 1 X HLIR B S RS B AR R A S
R R TNF-a i KA AT LR E B R K& o
W', Briolay %' #4887 TNF-o 3@ i3 Wnt 38 J& XF
BCE A VER, & PR TNF-o AT LRG0 A 805 40 il
Wnt10b Fy 7K, {H 2 A B8 00 28 0 1 15 5 08 2%, JF:
H Dkk1 3 ABEI &4 A 1 F 5 #HJ, TNF-a B] LA
B WntSa By R 35, 7ERLE WntSa J5 5 A 40 i 69 57 4k
e Sl 5g . HAEMEYE DBA/L WA Sl A LR
PEAS Ik R AE T 7R A R G2 P R IR I 7 K
% (tumor necrosis factor superfamily, TNFST ) A1 1Y
ZAR 5 BCE A8 oA O, FE TS 32 4K 3 ((death
receptor 3,DR3) J& TNFSF [ i i . Collins 25 43
HIWEE T B A DBA/T BRI Ak DR3 i) DBA/T (i,
£ DBA/1 BUARCE 40 i A0 i AL 40 g 29 DR3 &
K ALP BER YU AFR DR3 ) DBA/1 iR
B @ b, DR3 X vl 09 38 A B T8 AT RE A7 72 52
Mo TL-32+y 52 T ik U2 40 P 23 b B9 10 280 5, B il
BT AR B AT LA 1 i B 40 A 40k, {H Lee 2517
Wy AS RA 1 OA BE M EWRAMAL, kM
IL-32y K FFIEE K R BFE AS BEPTZEH T RA
A OA SR A ATTRE 5 XF TL-32+y 5% 5 DR BRI B A R
PEATWTSE , TL-32y B2 JE [N BRI A 40 Jf | DKK-1 [
ETRE, TR A8 e R T AR,
TL-32+y 238 o 0 ) DKK-1 3% 95 0 5 40 i 69 0 AL .
IRATSE EAR B AR BT R E A B R B R L (B
TR TR TEAN MR RIS By S b, (R SR SE G S ) SR 8
G AR NI A7 7E 22 5, M DL B B S A HL
R B 5 5% A BB . Bruijnen %24 T fefg A
Wb WLEEN B B B BB TR S OO, AT R A PET-CT
W~ B H R ':F'ISF-ﬂuoride A9 R Rk 2, y‘Jlg F-
fluoride AT WA RT LA 2 R 15 4 R0 90 306 BBR 1, 25 2R 2
AR TNF 3897 A Sy 83 1) Al A 5 35 1 9 3% ¢
F5 " F-fluoride WR WL 5 52 0 I A7 H6 3 B 2 A, 00
TNF B 5~ 38 20 7 5 6 38 28 B B9 T8 i, ol B AL AR
TNF #fm&3 S A e/ .
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