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[FZE] B 48T BCE 40 (osteoblast, OB ) Wi JE 25 & 4= 8 11-2 (bone morphogenetic proteins, BMP-2) Y5 % /b
AR R M AN (adolescent idiopathic scoliosis, ATS) 8 # F f BEAR A9 5C R L 7 & AIS 5% 27 B 4R 12~18
% P 14.7 % ,Cobb ffi 40°~94° V-3 57.1°, 8 FlHE & AF Wi JE F A 4F 8 3 1F Jy 4 B2 AR IR 12~18 % K8
15.1 2, BERAAHEE X 2 s £ 1% (dual-energy x-ray ahsorptiometry , DEXA ) I £ I £t 550 B 1 30 o S J12E A
B %% (bone mineral density,BMD). ¥ AIS &% 4% BMD {4 M4l , A 41 14 1, N8 & I1EW B E;B 4l 13
Bl i G X B 8 e Ry C 4.3 A AR T A AR B AR TBURE R A R TG S T 0 A
BN A PR R IR OB, 598 2 P2 fUSAT R BV 4 , 1] RT-PCR Il Western blotting ¥ AIS 20 A xf i 26
OB 1 BMP-2 mRNA K& H M RE KT, &R A B.C=4E% OB 1 BMP-2 ) mRNA %35 % 45 5
0.67£0.22.0.62+0.21 ,0.51+0.13, =41 [i] Lt % 70 . 3 1 22 55 (P>0.05) ; BMP-2 5 [ 38 3K 5 & 43 51 2 0.63£0.26
0.58+0.20.0.70+0.13 , =41 [] [ # 7R TG i 3 M 25 5% (P>0.05) . #5182 - AIS 4% OB #" BMP-2 mRNA J & &1k
S TC A AR ALS B RIS AT RE R 2 F R A BMP-2 BTE,

(IR ] D AERR AV O Y s BMP-2 5 101 41 i
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The relationship between BMP-2 and the decreased bone mass in adolescent idiopathic scoliosis pa-
tients/SUN Chao,QIU Yong,SU Hao,et al/Chinese Journal of Spine and Spinal Cord,2009,19(9):699~
703

[Abstract] Objective: To investigate the possible relationship between bone morphogenetic proteins—2(BMP-
2) in osteoblast and the low bone mass of adolescent idiopathic scoliosis (AIS).Method:This study involved
27 AIS patients with mean age of 14.7 years (range from 12 to 18 years) and mean Cobb angle of 57.1°.
(range from 40° to 94°),and 8 non— AIS patients who underwent spinal surgery as normal group with mean
age of 15.1 years (range from 12 to 18 years).BMD of the lumbar spine and proximal femur was measured
using dual energy X-ray absorptiometry (DEXA) for these two groups.AIS patients were subdivided into two
groups according to BMD value.Patients in group A (14 cases) maintained normal bone mineral density
(BMD).Patients in group B(13 cases) sustained osteopenia.Small cancellous bone samples were harvested from
the iliac crest during the operation in all patients and the osteoblasts were obtained by explant culture
method.Osteoblasts from P2 generation were analyzed to confirm the cell phenotype.Expression of mRNA and
protein of BMP-2 in P2 generation osteoblasts from three groups were detected by using RT-PCR and West-
ern blotting.Result: The mRNA expression of BMP-2 in osteoblasts was 0.67+0.22 in group A,0.62+0.21 in
group B and 0.51+0.13 in group C respectively.The protein expression of BMP-2 in osteoblasts was 0.63+0.26
in group A,0.58+0.20 in group B and 0.70x0.13 in group C respectively.Both mRNA and protein expression
intensity among three groups had no significant differences (P>0.05).Conclusion:The expression intensity of
BMP-2 of osteoblasts in AIS patients is normal and it may not be related to the low bone mass of AIS.
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/DA R AN (adolescent idiopath-
ic scoliosis, AIS) %) PRl 22 4~ 1 K ) B 5 SCHk
il AIS B HFEATE 2 SR RN IRY, H
G RENHY IR M AERE, BESE
" H1-2 (bone morphogenetic proteins, BMP-2)
XT BB 40 i (osteoblast, OB ) 434k Fl % B B8 1 A 1R
5 1 175 S AN AR A T O 7R B T A 1Y Rk MR
I 0 I A A S E R I SCHR e
18 AIS B IR o FHLE R E R . AOF5ER
RO R SR Y1 ALS SB35 DK RIAR 3% A5 A AR ™ 8
# OB Kl H BMP-2 i 4% R M 2 11 7K F- 3 34 5
BEHVE AIS BF RS BMP-2 UK R,

1 #RFEE
L1 — &5k

AT ARG A B AR I 22 Oy 2tk . 9 X
%4 2008 4F 3 J1~2008 4F 12 F 15 3 b ¥ AL SR
TR BB L TR0 27 ) AIS /4, 4Rt 12~18
%, V¥ 14.7 % ,Cobb i1 40°~94°, F-¥J 57.1°,
Lenke 431 Lenke 1 % 8 {4 (Lenke 1AN 4 fi,
Lenke 1BN 3 {4 ,Lenke 1CN 1 1), Lenke 3 %!
14 5] (Lenke 3B— 2 f5i],Lenke 3B+ 4 fii] ,Lenke 3
CN 8 #i]),Lenke 5 % 5 #1] (Lenke 5C+ 1 #i,
Lenke 5CN 4 ), #R4#E PUMC 43 #I000) na] 434 1
120 TaZ 84, Ib A4k, 181541
b 1846, b 28446, M 2876, Bifi
FE AT MRI A 2 HEBR o) B8 A7 76 10 h A M 22 &%
Ghw L I HERR e KRR 2 LA PEEAE L N
ORI BB N R G40 2 2SR SRS Al A
PG S5 DA R B AR, BB R AR A AR
Z A AEATIE R (W SR TR ) MR YT 4 B2y
8 BIAE B IEAE BT R E, L2, B6
] AF Y 12~18 2 P35 15.3 % il =5 e 2
PEHE I B 4 1) 8 AT BT 2 0, HEAR B AR 2
i) ph TR — 7 5 AR SR R A 17 ST RS A A HERR
R, A A F R T S AU PR T A 2 i
HYE A R A BT AT A RS, TR R
(7] B RAN 52 ) T AR5 0 15 0 T O VR A BB b
A, BT RN T bR AR S IR AR U O
13 BT 4,

1.2 BMD %€ f2 o34

Bk OBURE X 4 Wil 51 (dual —energy
x—ray absorptiometry, DEXA){ & BMD , il & &84z
ALHE AR AL S0 B 30 v S EHE . DEXA XA &
NHAE, BRI A B F A8 1 LA 38 R 45 3
ke

DL 5% it S ST 1 TR 7 D AE 9 BMD £ s
XIS AR R AT ALS B S IR R [ AR
e ok IR AL 2 B B R A 22 B, s/ T 1.0SD
W) Sk i 1 TEH 5 98 L 1.0SD D) oA i eI AR
P FIRARUE K ALS B E 40 B R A (A )
B S ARA (B ), AEFHEEIEAE B IR YT 1Y R
FHRXTHRA (CH),
1.3 EE R

Jiti 4F ML3%  (FBS,Gibeo) ,DMEM/F12 %% 37
(pH 7.2,Gibco) ,0.25%J8 2 1 i ~EDTA (Gibco)
WL (R R E) (Sigma) , bt A BMP-2 —
Pt (Abcam 2~ ), Pt A GADPH — 4T (Bioworld
AT 30 HRP bRk FHi btk (Bioworld 24
A)), Trizol Reagent (Invitrogen),RT- PCR il
& (Invitrogen), 3t g ## (Promega),PVDF i
(Roche 2~ #l ),BCA & H & & il | & (Pierce),
Western blotting & Y& (Bioworld 2~ 7] ), RT 17
& (Invitrogen 23 7] ),
1.4 OB MyIASNr & IR fs e

TR 5 NI R A DR PR BB i BT & 1
Ix1mm R/NA-ERL, F PBS W diox , 2K 11 .
SRIF AL 0.25% 8 H i -EDTA, 7€ 37°C'F
WAL 30min; AL, K ORLEE RN T 10% FBS
DMEM/F12 ¥ 3R L 18 5%CO, 5 3246, 1 1
WJE 37TCARM TR 5 1~2 J8, B 4 — 1
VUG B 3~4d B 1 UK FF 240 M A= 426 00T 200 Jfd 5%
T i 80%~90% 1, I 0.25%J 2 11 i —EDTA 1
b 1~2min, HEUGHE 13 L40, LM 4H 3~4
KW 1 IR

WG A a5 3% 7 O T 6 FLARIER, B 1x10°
A~ P1 OB 4270 T 6 fLAR, Fe w3 v b 40 i A K 4%
T Rl IS PBS ik Y A B 2 10min , 41 D
e G A B W (3% B WL T 2% %
2% RBAEG 2% B EE ) , T 37TCHEF 4h, 2%
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2 55 /E FH Smin, 1% AL 8 AL FR 1min, L BERK
BN MR

B OB %% 5% )5 1) ¢ DNA ($2HL ¢cDNA 1933 &
W, 1.5)0 PCR #E4, in A B 45 & 51 #1171 PCR X
N (5150 AR KGR BE 8 PR BCRYT B 7 K
ANILFR 1), ¥ PCR ¥ 3 =W ik, RH
Smart—view 2001 A= %) 3k KI5 53 BT 22 50 WL 45 H,
KSR
1.5 OB ' BMP-2 mRNA ik A6l

BURT B P2 ACBUE A (1~2)x10° 4>, JA
Iml Trizol, i & Smin, fill 0.2ml &1, IR G E
2~3min,4°C F 12000r/min #.0> 15min, B F 2
A, 0 0.5ml RINEE, WE 10min, #2J, 4°CTF
12000r/min #.L> 10min, WEL A G ULEE , I 75%7F
K Iml FREIR 2] ,4°CF 7500r/min &> Smin, X
TR A A 20l £E B 2 — £ 1R (DEPC) K, 78
O3V, BRI 2 A AR OD260/0D280 i, A
£ 1.8~2.0 JEFEIPY, UEBA SR ROR R4, 1F5 R
RNA Ve FE -l ) —1k 4% M Invitrogen 23 A 1Y
P25 54T RT-PCR /2 i ,BMP-2 J B-actin 5|
Py 5 R K A R UCECRT A 38 7 N WL 2%
1. ¥ PCR ¥ ¥4 W i oL Tk, R Smart-view
2001 A= 4y Uk BG40 B 28 B8 %t i UK S5l K B {E
AT JE AT
1.6 OB ¥ BMP-2 & H 19 Kl

WK B 0 P o it P2 10 OB, PBS ¥k 2 ¥k, il
200l 25 124, B T VK L 30min, 41 i 7 43 4
fif J5 ,12000r/min &0 Smin, BB, ¥R
(BCA )il 5t g A P v B IR A L3 — 4k, A 5x
ARG v, WK Smin, SDS-PAGE 45, e 4ii
Ji2 )2 L 80V, 30min ; 43 B % 2 HiL 120V, 1h, L
KoL EE I TR YR E I 200mA |, 2h BRI FEEN S
5% BE Wik 4°CHES ] 2h, 454 —Pi, VeI, 455 —
PULURRE, R X LB,

%1 RT-PCR3IWFH REEZFGHR=Y

it =
=
31 1 7 51 W kg
WK
(C) (bp)
. 5'—=CCCTCACACTCCTCGCCCTAT-3’
g CCCTCACACTCCTCGCCC 3 56 30 246

5'-TCAGCCAACTCGTCACAGTCC-3'

5'-GTCCTGAGCGAGTTCGAGTT-3'
BMP=2 5. _reancercreercaceroar-y 0 30 308

_ 5'-GGCATCCTCACCCTGAAGTA-3’
Bractin 5, cooerertoascerereasa—y > 30 200

1.7 Siilepabe

B L LUK SR K B DAY B bR i 25 (as)
FTon, ZHABENILBRHARRZ T 200
(One-Way ANOVA) M7k, L P<0.05 H2ERA
Giite i L, A BERER ] SPSS 13.0 ettt
HEAT AR HT .

2 BR

2715 AIS B 14 il & IEH (A 41),13
B (B4H), =41HBELIA BMD W3
2, B 41 EAE (L2~14 ) B2 B 13 36 () BMD {H
B AT A 4 (P<0.01)f1 C 4 ¥ (P<0.01),A
A C AHEA B EEZE R (P>0.05),

=4 OB 7 i LRI, % 7~10 X
AL REAN M, R IO AR | AR B
o REFRHS 7~10 FAH B J8] FiE B 0 4 i 50 %
i 2 (1), SRR EAE 3 A A PR [ 20 P G
W% D Pl Aot B UM RS- A AR (R A
Z UM A A RE SRS 4 TR e ] 240 e 5 2 4
A MBI S RRIE (K 2), B85 ks
A mRNA ¥ 52 5K Rk (B 3) ; 4 e
FH B BB A v e v PR B U 2 R AR N AR 2
P REAO R (K] 4)

B FE MM H BMP-2 19 mRNA A& H 8
FIFWR 3 ME 5.6, —HKAREELES
(P>0.05),

3 i

A AERE R MR M (adolescent idiopath-
ic scoliosis, AIS) J& & H: M ™ i de 1 UL A9 5, H:
o DR R A AL B 28 4 o A B AT, R 2 B0 A

x2 3HBEEEKRBIERBMD

(glem?, xzs)

n I A =gt K+ Ward's =1
AZ] 14 0.99+0.07  0.92+0.11  0.84x0.11  0.72+0.08
B4l 13 0.77+0.127  0.75+0.08%  0.62+0.07"  0.60+0.06"

C4l 8  1.02+0.16% 0.93+0.14% 0.88+0.132  0.75+0.082
.05 A.C Ul P<0.01;25 A 4l P>0.01

#3 34%E%E OB f BMP-2 mRNA fIEARILE (v+5)

n BMP-2 mRNA BMP-2 % [
A4l 14 0.67+0.22 0.63+0.26
B4 13 0.62+0.21 0.58+0.20
C4l 8 0.51+0.13 0.70+0.13
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JANR A

1 AIS 5% OB JEARKE IR 16d , A B Fl e 2 I BE I (- x100)

F£EEHESAK( x100)

2 AIS @B OB AU IR 24d, HE b JA] 161 240 i %

B 3 WL OB i )51 ¢cDNA 2 PCR ik , 17 PCR ¥ 84 J5 UL 246bp 1 55 Z 97 1 =9
4 AIS [ OB JC F o FH Ui R A il ok B P ol T T 0% €, 6L 3K P ] D A b A 6 90K (- %200)

B 5 AISEHE A B4

5% 41 (C 41)RT-PCR HLIK T L 308bp 4547 B 6 AIS JRE A B 415X 41 (C 41)0B 1) Western blotting ;i 24

af L 45kDa 457HF

i H AT fig & 2 M EUR KR 255 VR g pyio
EMRZ A RerEom R R, BRI R E 5 AIS Y
BK &R 4832 K, Cook 55 12 N FXUE 7 W Wi vk
(dual photon absorptiometry, DPA) 4341 1~ 44 i
2Pk ATS F83E FIAT % DG C 1 X R 2H 2 M 0 A 1
WL SRR ALS B B A ] AL T
XFHEL S ZER F DEXA J5 kK T 101 4
o Y ATS BB BMD , 315 [8] % 4 5 20 4F 4
W, RIA 752900 K8 & PEFF NN B3 A8
WAL, Hh 26.7% % BIR D 48.5%FF 5
B B EANE B2 Wi bR HE . Cheng 553134 [ FH 41 ]
R CT(pQCT) K AIS % %48 Filfid i v
(R 2B, 4t S Bk S FR 3 11 R AR T A
FA ZARAS VB G Xt BB 20 4 4%, X SERfF T R0,
AIS B E TS B i B BERRAR, AR R v iy
B R

H AT ALS & B B L AT A, IS
JBTHAEMRESE T AIS SR H MR R Z K 1B H £
BB EIRACRSC R, K H A Mk =
AL B ER JE K Xbal 7502515 AIS &
FE IR VI OE , Cheung S519% 81, AIS (A%
BMD U8 A8 ] 68 F0 5 75 40 0 P 2R KA Ca A
HARA O, AR A K Ca KA 25

FE OISR, S5 BMD K, Guo ZUHE I
AIS B35 ] BEAE7F 4 B 1 19 B 9 0B A G 3
PR T A P B T 4 8 0, A PR A R I A O BURE R
B N R R, SR AIS B LA B
B IR, DL B BESE B ATS JBH B BRI T
AE S P D AR A4 5 X B8 A USRI 3 1 200
Sy BIARGE ALS £ B4 B TR) 5T~ 200 A R A1 40 i
T R kB 32 R 4k P B AR (RANKL) K
FE TR IE R W 4], HARS AIS BEH B &
WA AR, T ERMEREE R —
e H A I I B2, A7 AE AR 22 (0 R 5% i (1 1 42 1A
T, RANKL HZH A —A3, &6 7 HA
P TR W EHA I — 05T
EHAFRAPET B 40 B WSO 4
JEL B T B 5 2 S 2SO A, — L7 e R
BE A0 T BE AN A R A A, kA T R
SPHCE R AR, BMP-2 2 55 35 5 (0 055 B R
55 % M, 81 5 40 79 BMP-2 (rhBMP-2) [l B¢ B
B R REER, ROMFIEED, BMP-2 &%
S Z2 R 1) SO AELZ0 B 1) B AT R Ak | AR R A
B 0 R T A — b AR (P, B T DL
I KB Sh R A I 58 v TIE S BMP-2 26 [H 3%
K HLAT B b A A 8 A DG | 2 AR BT BMP-2 35 [N 5%
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TR G REA AR ik AT R AR M AN K
9o 114 8 % i K 22— Turgeman S5 SI7E XS 79 it A [1]
1) S AR 58 B e 30, R Ge Pk A thBMP-2 fig
300 O ST 5 175 5 04 B R YR A I A G 1 B i
REALG o X148 S50 IR Jm 748 13 26 BMIP-2 7] I 35 8 5
EAE K BB Lo Jry B R R B | E R R R
Enm L DL EWFSE R BT BMP-2 FE 45 & (1 R 7
HAEEEE.

BMP-2 iifi i:f 55 15 2 1 5 A4 5 2 1) 57 1k BM-
PR-1 A/ I B &5 & 4515 5 1L 38 3] T (5 il il
PN iR A5 213E S A I B 7] BT+ 40 2 (mesenchymal
stem cells,MSCs) " BMPR- 1 A/ 1 B )15 K
-, %8 BMPR- 1 A/ 1 B R R R K ik 2 1R
FHKS-R A, 78 AIS 20349 % 3 1E % % g
41, HILVE A BMPs {5 538 b 82 A I &
Ifii 731 BMPR- 1 A/ I B #£ MSCs /K-35 5%
ATRES AIS &I 43 FHLEIA OC 4T BMP-2 7
HRE TP EEEN, ARUCR RSN SR
8 AIS LA M [FAE#E % B 40 OB, i@k A OB
BMP-2 ¥ % Fl AR 1R 238 08 B, A3 T 7KK
AIS (I S ol RE A AL . F—%8 4> AIS &
BT HEERAL, AR R ALS B3
Gy R, BIVE R IE R AR B AR A e S
TATEIR =HEFH OB | BMP-2 it R ik &
BEAKFWREBEREADFEEZES (P>
0.05) VLT AIS B35 B AR5 U 4H i BMP-2
(18 A% 2 VR 11 1) 3 35 0 W S AL G TR I, AT
NN ATS HE VT B AF 78 0 B 40 Je T35 1 AH ) 3 5
SR WSS T S R BRSO Tk
200 B T R AT AT
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