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 E.HO A A1 (osteoclast, OC) 75 3 P45 H: 4 (ankylosing spondylitis, AS) #E#% 517 K 5 15 W
P 2 b (1 Rk A I E o, 360 AS B SARE IR IR AL . Jiid  BRAZUb =Y B F R (TRAP Jfa,) A6 ¥ B 40
i 2B TR AN 2238 B ARG 1 A 2 21 rh TNF-a mRNA | VEGF mRNA \MMP-3 mRNA 3Rk ; 55 57 1F 5 18 B i 2F 4k 20
JifL, N TNF- \VEGF , K35 AS WS R ET4E 40, AL TNF-o B VEGF, 5 4 W A6 T B P 5 R Tl ( ALP) 323K, Jibc B G 028
KB 45 % (bone gla protein, BGP) ¥ &, /3 M HAE AS WL di i il B P PE . &5 4 TRAP ¢ 8, TNF-o
mRNA [VEGF mRNA Fl MMP-3 mRNA £ AS ¥ i 21 23 v BH M 2 3k, i X B4 B 3R 8, AL LA ST 22 2 R (P <
0.01) ; AS ZH ¥ 5 TRAP Y0 SH P 4M A [R1 Ak 21k MMP-3 5 AS 20 ¥ 55 AT 4k 4 i 1% 5% ALP (4 BHY: 50 . BGP 43-ih 384 i 5
SR A G222 R (P <0.01) ; TNF-o \VEGF BLTEBEHTIR AT LI M B 4F A AU B 5 E i v ilh . 8518 AS
T S 3k TNF-o [VEGF , B R 7 0] DS S0 A5 2T 4 40 g 2016 4 181 401 i ( osteoblast, OB) , 73X Fh OB 777F B 4%
PR T AR 20 B A R R T LAk ARG OC 3335 MMP-3
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Osteoclast phenotypes and differentiation factors of synoviocyte in ankylosing spon-
dylitis

QIAN Yi-ming, CHU Tong-wei, ZHOU Yue, ZHANG Xia, LIU Yu-gang, LI Jian-ming ( Department of Orthopaedics, Xin-
qgiao Hospital, Third Military Medical University, Chongqing 400037, China)

Abstract; Objective To investigate whether there exists osteoclasts and differentiation factors in the syn-
ovial tissue of patients with ankylosing spondylitis (AS) for the mechanism of destruction of bone and cartilage
in AS. Methods Enzymohistochemical staining (TRAP staining) was used to detect the expression of osteo-
clast phenotype, and hybridization in situ to detect the mRNA expressions of TNF-a, VEGF and MMP-3 in syn-
ovial membrane samples of 21 AS patients and 21 fracture subjects. Synovial cells isolated from normal group
were cultured in presence of TNF-a and VEGF, while those from AS group were cultivated with anti-TNF-a and
anti-VEGF antibodies. Gomori method was used to detect alkaline phosphatase ( ALP) and radioimmunoassay to
detect bone gla protein (BGP) in these cultured cells for the role of differential factors in osteoblast phenotype
expression. Results The synovial membrane in AS were positive to mRNA expressions of TNF-oo, VEGF, and
MMP-3, and to TRAP staining, but that of control group were negative. Significant difference was seen in the
positive cell numbers between these 2 groups (P <0.01). In cultivated synovioblast from AS group, ALP stai-
ning was positive, and BGP content was elevated compared with control group. Anti-VEGF and anti-TNF- in-
hibited synovioblast to secrete BGP. Conclusion An obvious increase of TRAP positive cells in synovium may
provide a main source of osteoclastogenesis in AS patients. With induction of TNF-a and VEGF, synovioblast
may differentiate into osteoblasts, and express ALP and BGP. In this condition, synovial mononuclear macro-
phage may differentiate into osteoclasts and express MMP-3, which play important role in bone resorption.
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AS 3L 21 ], Hor B 16 ], £tk 5 ) IR bR AR E AR
BHEAE AR FIFF A 1984 45 28 1 KUBHG S BT 1 41 Zibs
Mo PRATE T CT 515 FHRAE G (15 i) 28 K B i 3k ¥ 46t
A6 ) BRI, X BRA S 18 5], Hovp 5B 44 10 5], 2o 8 61, b
AR TFAMITBUR S BT AN s T V) I S A N AR T AR
PRARES RIS, PBS vk R A P AR . AUARES 3R BT bR A
BeA 2 i) AS Bk B AR i A 21, X B A AT S | 51
IR AS R ZE RSB X (P >0.05) , Fifi
ABESE HEAT VF 40 04 955 1% 314k, 10 % Bath AS 3 2 48 1 ( BAS-
DAID) , #7500 46 45, 40 CRP ESR Il % #1245 . A< 5056 %
FARRIY A AT T e A A6 25 51 25 52 i A8 B2 B vfE , [ st
FEFI%ZR B, IF AR 4520 H 3 B RS )
1.2 %7k
121 28t B T AET (B Rt R ) , MICROM 9K VR
VI A HL(FEIE ) , Leica Qwin (75 Wi K145 53 T 72 55 ( Leika f8[H )
JEA 2458 R & L ALP 414635 & DAB B (0 3R55) & (s
i) B IR & (P E R RERMIFRT ) , VEGF \TNF-a ( f#35
YRR, P1 VEGF $T TNF-o( i 22 U E W RHE A
FRAHED) .
1.2.2 M L 205 B AG ) FrA 10 wm KRV R ,4% %2
B [ , PBS 28 IR URA T I 4 8 Ak 2 Yo €0 TR 24 38 B
AR, BT WL EE R, T 10 x40 £5 0087 88 5% B A, R H
Leica Qwin /&7 EIR 50 0T R G kA7 430 BF , B 5K U0 v B AL 1R B 5
AT W0 AR T FHAE A0 A A, LUAEE 5 S 1B BH 4 41
TR B S5 A i 050 A
1.2.3  FAHZUEEY (0 (TRAP Jef) TEYI A i n A B
TRAP & (0.2 mol/L BEFRZE M 8 ml; 7SR AR 1 ml;
ZEWy AS-BI BEfR4N 20 mg, %5 T 1 ml N, N-— FF 35 B i g v 5 38
A TR 50 mmol/L AL JE 5 H ) ,37 °C 50 min, PBS Z& i
TP 3 R, HAKE R EE G Yy B WK, P RE I, R
PR Rt BT T LR A R, LA 5 P B 4T (0 Sk
g BE A 200 0 S
1.2.4 QLR BURYT R ,30% XA K] ml
+ 2 F i 50 ml R4, 2 IR ACTE 30 min, LK IG IR S ALY
fitf , ZRAB/K VR 3 UK 5 TN 3% ¥ By B R A i = R 1k
1 min, 7% mRNA #% 5 Bt ;1% 2 3 B 7 [ 22 10 min, 7818
IKPRHE 3 UG AEIR TR N 20 wl Bl 58 W, 40 °C 1 548 P9
H 3 h,WELZAWR, BTN 20 Wl SR EhR T RIS
WA 2238, 7 PR A 2428 & 6 3%, 40 C 425833 71,
HEFT A58 S5 VRS T N A, 37 °C 30 miin s 355 0 A 4 25 1k B
A M 32,37 °C 60 min, JF{7 2232 i PBS ¥k 5 min 3 YK 5 i

SABC 37 °C 20 min, J5if7 2232 1 PBS ¥& 5 min 4 YK ; DAB & {4,
B N RN B R, 2R K . AR REE Y2 30 s, 5T
U MOE LMK, R AE I, M As B . BB
TAREREE S, LAAN BT PN BRGSO S B 1 A0 B B
1.2.5 VIR SUR A 23S A A Sk et JEAL 4238
FAR DAB 4 )5, i TRAP 4 {4 3% ,37 °C 50 min, PBS 25 i
e 3 Wk B B K, I ORE M I S A, A
BB IR LA TR P A A €0 AT Ay A 2 i B
1.2.6  AS M 5550 £ 4 4N A b5 57 S L R 1 2% B Ao U bR AR
HInlJE R T A BE 5 vk 85 5, B R 3 % 20 % JiR 4 s 1Y
DMEM 5553, BT 37 °C 5% CO, AR B ()55 5246 h e &
Rege  WCAREE 3 AR AN B, FH AR 22 S8 A005E WU 2% 41 Ft I 285 0 4 Bt 5
PG 3 Bh 1 R 155 o0, 65 s o e A TR R T ( AP ) 20 A6z 3000 400 Jg
Jo K B SR R R T A R PR R0, R, ISR 3 AR AT 4 A it
UG, LA 1 x 10°/ml 580 96 FLH, B4 6 D E AL, IE 7 LT
AL 53 A [F] & - VEGF [ TNF-oo FIER A A P R 1A
F, AS BT 4EAN IR ZH 43 BN A R 4 BE VEGF $iif& \ TNF-« i1
RIS LS d BHEEFLILAE 100 wl &, 2% H BGP i fie
TR BRI (R B B HE) S S B R G E.
1.3 %itsam

BHELL x £5 2R, SPSS 10. 0 i 44, — v B
ARPEG T /00T, mRNA J TRAP 335 2 41 b ¢ %56, mR-
NA & TRAP [a] i9AH XA H pearson A5G 23, BGP £ il 2%
Fe R AT R T 7 22534 o

2 HR

2.1 B L TRAP & 4%

AS ZH T A 20N A R Sk 1 4% 0 RV i, S 40 i IS 4 i
YA P TRAP Yoo SR 21 6 3500, DLW A 5L 2 B I 40|
ZHRTFHE (R 1),

2.2 RS RAL I AR 4R

AS W 4 TNF- mRNA VEGF mRNA MMP-3 mRNA
AERBAPER IR, T R A M 20 0 5 G A B (e R DL, 2 PR v
£SO, TR R AR A R P s 0 (B 2 ~4)

2.3 BBARRAELRBFELImUALILFRELER

TS 23 e ) S £H 2 MMP-3 mRNA , 7] 0L 40 i Jo i 4
BUFER A, B2 TRAP W& WG )5 , AT D0 A B 5 40 i i 2%
ZEARUNQ S IRDIN
2.4 B RGKn ke et 34 R

2 HEMGR I Leica Qwin 5515 M G 4387 R el 2 FHE: 40
Mg, 5 BA G2 E L (P <0.01,% 1), TRAP 5TNF-a
mRNA FHEA0 M4BT B A M (r =0.546,P =0.031) 5
TRAP 5 VEGF mRNA [FH M 40 g i1 4 B A B3 M et (r =
0.473,P =0.034) ; TRAP 5 MMP-3 mRNA FHPE40 50 B A
EA P (r=0.679,P =0.001)

2.5 AS B L Y an B B AR M) 25 R

AS YURARIEFREE 5 K, AH 22 18 100055 40 i P ] 2 31 2B o
SRR 355 /N, St B 2 2T A A I T3S R/ B A R
5 AS AL, RA /D i 2B 60 80K 55 4 ALP 3% 4,7 UL 4 Jifg
S SR R T HE A P JE Rk (B 6) .
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A:AS 0B 3FEE
B4 FEArZiRNiEEAs] MMP-3 mRNA &5 (SABC x400)

A: R4 7% 2 (SABC) ;B: RA 4 5w TRAP 2 &
5 BARUFERARLRZTRNFERAER MMP-3 mRNA
ik (x400)

BRZCHR, 5. TR ELEE RS A U 20 M A R 2R T R oAb R ISR 2209
F1 FHMMEF mRNA Fik Kk TRAP 3 & 00440 i+ 51
HBER(xxs)
Z0%]  f1% VEGF mRNA TNF-o mRNA MMP-3 mRNA TRAP *
XA 18 7.5+2.4 6.9£3.2 3.4+1.4 4.7+1.8
AS# 21 51.7+7.4*  72.8+6.4°  88.5+7.9%°  90.8 +4.7°
a: P<0.01,5 s R ki

(A)

A:AS 48;B; xR
6 BIERBAHEMIMIEFRER (4546% ALP % & x400)

2.6 TNF-a Fo VEGF t7F B2 ax, 4F 4 20 oL 5 b5 45 %

AL

16 1E 5 W M5 2T 4 4N M 2 B % VEGF K TNF-« (938 1,

BGP [l e B i i, 5 AR A Lk BB S it 5 (P <
0.01) . PIZILRIINAJG ,BGP /it 5 hn, A &S H AR
FH(P<0.01), 76 AS I BLET 4 240 i 2543 59 1 [s] A6k i A 93 Fof
YUARJE , BEE AR B B9, BGP 5943 b i /b , 5 m A R AH
Ho, HA G225 (P <0.01) , [FB A S, BGP #)43 i i: 2
W, HAZEAER-(P<0.01) (£2.3),

2 MAREREH VEGF TNF-o J53f B 4A R 4 4

B4 H) BGP TR (5 +5)

VEGF ¥ Jif TNF-o ¥ (U/ml)

(ng/ml) 0 10 100 500
0 0.50£0.31  1.0720.17°  1.26£0.42%  1.53 +0.342
5 0.98 £0.21%  1.57£0.37¢  2.070.25°  2.06 +0.23°
10 1.21£0.19%  1.58+0.16° 2.23+£0.48°  2.45 +0.16°
20 1.98+0.55" 2.03+0.38° 2.10+0.39¢ 2.60 +0.41°¢

a:P<0.01,%5 0 ng/ml VEGF 3t45;b:P <0.01,15 0 U/ml TNF-q +&
3;c:P<0.01,5 % mk A A TNF-o 3, VEGF b3k

%3 MARREREHS VEGF 3 TNF-o /5 AS AR T4
MRS i BGP R R (v 5)

¥ VEGF )i Pt TNF-o ¥ (U/ml)
(ng/ml) 0 10 100 500
0 2.10£0.41  1.6720.45% 1.56 +0.37%  1.48 £0.55¢
0.1 2.0220.14>  1.6520.42°  1.09 £0.16° 0.72+0.19¢
1 1.56 £0.23>  1.56 £0.25¢  1.07 £0.37°  0.47 £0.20°
10 1.03£0.33>  0.73£0.39¢  0.57+0.17°  0.35£0.13°

a: P<0.01,%5 0 ng/ml 4t VEGF 14 ;b: P <0.01,%5 0 U/ml 3
TNF-o 345 ;e P<0.01, 5 £ Adt TNF-o 4t VEGF pusk
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TRER R 2R, X REN L TRAP JL 6,
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PR BF ek , 47N T IR ZE 40 R A B0 24 5 I 2 i
OC By i /A 20 1, JF H 2R 4 1Y K & TRAP™ 4l Jly OC
L9087 W X0 5 B S T S

MMP-3 J2&— 7 8 2 1) B 2 1 MR PN IR, AN
RE R AP i A4 A i S D TS, i Lk B A T 22 Tl
HoAth MMPs ij A ( pro-MMPs) f4EH], 41 MMP-3 BEFLTE
pro-MMP-1 | pro-MMP-9 FI pro-MMP-13"*) | Chen %'
WG F Ty A AS B I MMP-3 1A A
B WA E I A A MMP-3 KA —E g, ARz
B R FH IS A S8 HORKG I AS 5 JBEZH 21 rp MMP-3 3k
BHAE , BHA: 20 B T2 S5 0 B LA et 2R 25 5 (P <
0.01), H MMP-3 [y£i5 5 TRAP B9 40 i 1% a] A
A RFMANE(r=0.679, P=0.01) ; JFA 225 HOAR KK
GG AL Y A HEORUERT T TRAP ™ (1% 41 ] % 3k
MMP-3, I8 7 MMP-3 ST 20 28k TRAP [
() BRLAZ X 22 AZ A0, MMIP-3 i A A 2 A G5 Y 8 i ¥
Hf A5 VR R L VR P Y MMIP-3 7K ST 36 55 T R
() MMP-3 W] DIE 7 0G5 0 B 5T, 4 =22 e fige , DA
T E S E IR,

EAWFFIED], OC 1731 A 5 A i B/
BT A AFAE ABAE IR 1 BREZH 2L IR TC OB, i 7E
AS B EHLNA B AT REFFTE R A OB, N ITEARSIL
HRIN T AS W AR OB BRp S PEAR R ALP 555
LR TR IR AS 1B B LT 4E A0 i ALP 45
Bl g o B S R S X IR A G 22
M IESE T IR B4R, AS W BZH b 77 7E OB, 72 OC
IR — D E RS

TNF-o J2& 8 E o A b ofie B = AR i AL I 12—,
FLA 2o R S MEANGe BOBE T 5 . VEGF 2 Iy i e o8
DR I A8 A G 19 [A F, F S8R VEGE BAT B 8 1)
AR, AT AR B A X R TR A
AT LA S 2T 420 L o34 Sl OB? Sy i — 20 A AS
T8 BT A4 i 534y OB 1Y 2544, A WF 58 15 Sk ]
A7 2 S HOR K T AS B E I A 4 rh TNF-
mRNA [VEGF mRNA A BHE 15, BHVE 20 Mo 205 %) BE
HAGH 7257 (P <0.01) 3271 2 B 778 AS &
B A5 EEAME R . 3597 AS 1 5 4T 4k 240 i
i ALP, R WLZH 5T A K A S A BB (0 B0k, 52 FEE
Jutn, ,BCGP & i SX IAA G # 25 (P <0.01) ;7
Xof T T TS AU A4 20 B 1 SR ok A v 2 A TNF -
VEGF FIEEA A PR A, BGP & & B33 m, 5ok
IR AR L BAT GE 77 5 S5 e AS 21 T JIE i 21 4

S0 It 53 53) B Bk A i A iR SR R T ik K VEGF $it
fA , BGP (1) 431 2 241 Bt 2 B 1A 591 2 R 15 I g o 20> (P <
0.01) , AP A TS A, BGP 1Y 43 b 2 i 35 08 /1
“HEEAMREER. AT AS 3 B4 41 TNF-a
VEGF J2:175 54t B i £F 4E 40 g 431k A OB i FH 2 A S
-, i — 242 3E OC A4, iX 5 TNF-o \VEGF
5 TRAP BHVE 40 B 50 EL A AH PR 0 45 5 A0 — 2, M
TNF-o 1 VEGF B 5w BT R L BA & 3006 o 21 4 201 g
] OB (1% 504k , #EMM ] OC 11 234k Bl 22, 300 il -1 114
W, XA AT TNF-o SZ R HT TNF-o0 P50 BT A X
AS AT I BT E LR 2 — o YR AT 4
S 6L 19 A S 22 o 200 i PR - R [ 4 FH R 25 51, 2= et
2 SILEAS WL S bR I B 5 Ak A K T (TGF-B)
LB AR LA E -2 (BMP-2) [HPERE, A& AS
AR E ST T, X B PR I RV T AR 4 4
MfE A4k A OB, —J5 A OC (170 fL i AR AL 5%
4, 55— T MR AS AR JE L B AR LAY
HEMNE, YR TNF-a K VEGF 2 AS 1 B8R LT 4
YRSk OB HUJE OC /i feiyigte 2z — , i n] DLl i
HAthig ek OC 434k ik

M2 AR N AS W B 2V AETE TNF-o
VEGF (3535, W B B 21 4 240 il 48 TNF-o . VEGF 5 Fif
55 F Al Loy 4kl OB, 723X OB £71E 1) 5% 14
W A0 ET AR AT L4k S OC, Ff 318 MMP-3, JA
T A A 2B I, e R 5
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