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Effect of bone morphogenetic protein-2 on bone healing in supramaxillary fast traction”
Yao Yusheng' .Wang Chengyue® ,Wang Guijun*>
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Abstract; Objective To investigate the effect of adding recombinant human bone morphogenetic protein-2 (rhBMP-2) on the
36 healthy hybrid

dogs were randomly divided into 5 groups,control,400 g,600 g,800 g and 800 g+ rhBMP-2(combined) groups.and killed in post-

bone regeneration in sutural supramaxillary distraction osteogenesis(elasticity traction force>> 800 g). Methods
operative 1 —8 weeks for X-ray examination and immunohistology staining. Results Supramaxilla was successfully moved forward
in the various traction groups,especially in the 600 g group(25. 3+5. 2)mm. The traction speed in the 800 g group was fast within
2 weeks and significantly slowed after 4 weeks(12. 1+ 2. 3)mm, which was improved after injection of rhBMP-2[ (24. 2+ 3. 4)mm].
Immunohistochemical staining showed that the positive staining of BMP-2,BMP-4 and BMP-7 was evident in osteoblast plasma. Af-
ter injection of rhBMP-2, the light density value in BMP-7 was obviously enhanced. The CT examinations showed that the bone den-
sity values in jawbone horizontal plate was significantly decreased,especially in the 800 g group[ (317. 84185.5)HU |, but after in-
jection of thBMP-2, which was significantly enhanced[ (1 158. 0£93. 0) HU]. Conclusion Sutural traction for advancing supramax-
illa can extend the bone length at the early stage of microtrauma. RhRBMP-2 may play certain role in the bone formation and the reg-
ulation of the activity of BMP-7.
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SR TG Kk B B N H B U -2 (recombinant human bone
morphogenetic protein-2, thBMP-2) %t & 4% K J& Bl £ 23 ) ok 28
B R HEER . JEAR D WAy BMP-2 s R A 4
BIERRCEENE . NASIR RIS o E I RO
(bone morphogenetic protein, BMP) %} ¥ 9k ‘B 4 /E FH . 4~ 0 5%
AL T RIS RE A A IR SR A2 T ) KT 800 g G A SR
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1 MH5FE
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JKAH : thBMP-2 10 mg il A3 e 3 W2 WK Wi s B 100 pll
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I3 R X BRLH (n=4) FISZ BG40 (32) K, S2 B 4 X4y 400 g 41
(7n=8).600 g % (n=8).800 g 4 (n=28).800 g+ rhBMP-2 4
(BB (n=8), SLELHRA 3% JLE b %44 (0. 1 mg/ke) i
Jok 3 5 R » AR T 15 min Ff G & 0. 01 mg/kg LY 4T, Je
PRR T A BT AREIAIT . T & T AERE S h R HAT 6 cm
YIO B F B 4 2 IR 2% 05 o VB 4 LK 18 38 U AR Ao
RAT [ A TSRS )T 2k . TE SRR AR T I B AH Ry A B S B TL . o
B & 400,600,800 g ek A &2 L. Bk G & BT
ot e ), 0 Ao R A 2 B 22 kT 1) T RO R AR
HHCE PR A B, 28] 5 d 5 WS 2% rhBMP-
2/PLGA BRI E FSEABKAS A YN ESI X FIKT.
XfRAAKE I, RGN ERER 40 7 pdk 4 d, B
X 28 R, AR 600 B 8% I 22 5] 4 [ 1 0L

1.2.3 FRARERHE RIG 1.2.4.8 A LI B2 405 %
LW s 2 RO A 1 R, a7k CT W44, 334l
X AN E BRA X, s & SR LG A
F 10% P H @ b ,5. 5% Z Z % DU Z ik (EDTA) it 4% 3 F . i
K ALIE, e AR AE Y 60 CHRE ik ik . — PR H b i
BMP-2 .BMP-4 ,BMP-7 £ 7 B Hiffc, —Hi b A9 & 1k il 41
i 1gG. il W 45 58 B o B 4l 4 fk 24 Y (o, PBS B —FifE A
Pt AR .

1.3 Siil2kub® SR SPSS11. 5 #(F ik 17 854 F 40 0 » Sk
DLzt FOR AU AT K%, L P<<0.05 A ZERA 4
ES 38
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2.1 ImRMEE AR 800 g4l 1 HRIETZ. 44 THh 7T . A ¥ ik
B 22| 28 1 E e, A AR ST UK Al 8 (S SNAD A
131°ME R 2 140°£4°(F Do MUK T R EE M (~SNB) JGH] i
Al AEFEAE 128° AT s S AR A A LB 1.2, S HEBR LAt 5 i
PR 2 M 350 P bR AR 5 Yo S0 4% b i A DA T A R R
(E0512) i & ([& 3), &5 3 WR L e 41 b A s L an 4 A 600 g
FBEAHWIE (R 2, ki CT Hli Bn . 445 418Kk
MRS L B R 3 R L 800 g 41 (I 4) W i, 75 13 43t rh-
BMP-2 J5 (& 5) B & 2035 , L3 3,

2.2 RIEMALULFE R ELE BMP-2(K 6) . BMP-4(E 7).
BMP-7 (& 8) PH 4 5 0 32 25 50 F 150 F 20 M0 L 2F 4 20 g K%
20 L 40 6 5 L 0 B DT A 2 s EL b R 4 g £ IR
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% Image pro plus B} Y intensity & IE A I & & € 0 A7,
BMP-2 .BMP-4 (1] & 15 % B & (integrated optical density,
LIOD)E 7 2 JH ik B0 . 2 J5 & 7 T B 2 1E % KF . BMP-
7 Wik TAREBORZS . H 800 g 7EVE 4T rhBMP-2 J5 A 7 18 38
W 4~6,

SR s N SR AR5 A B2 MR A5 B T A R E A
A 1 400 g HES| 2 LA HMERERER

SHEE L s N AR A EOFREIE R B AR

2 600 g AFES 2 AARNWERERER

F1 £H SNA, /SNBUELERILEK (ZLs,°)
1A 2 JH 48 8 Ji

21 5 n

~ SNA .~ SNB ~ SNA ~ SNB ~ SNA . SNB ~ SNA ~SNB
Xt e 4] 4 131.0+1.0 128.0%£1.0 131.041.0 128.0%1.0 131.0£1.0 128.0%1.0 131.041.0 128.0%1.0
400 g #H 8 133.0£3.0 127.0+2.0 135.044.0 127.0%2.0 136.0+4.0 127.0+£2.0 136.0+3.0 127.0+2.0
600 g %4 8§ 134.043.0 129.0%+1.0 136.043.0 129.042.0 138.044.0 129.043.0 139.044.0 129.042.0
800 g H 8 135.044.0 129.0%+1.0 138.04+5.0 129.0%+1.0 135.0+4.0 129.0%2.0 132.0£2.0 129.0%2.0
BA4 8§ 135.043.0 128.0%1.0 138.043.0 128.0£1.0 139.044.0 128.0%1.0 140.044.0 128.0%1.0

*2 ERLEMBMBLERILE (s, mm)

21 5 n o)1 ocC DD ! P
X M2 4 1.0£0.2 0.84+0.1 — — —
400 g H 8 16.6+2.8 16.1+2.8 17.8+4.0 0.42 <0.05
600 g £ 8 25.345.2 19.5+3.3 22.945.2 1.21 <0.05
800 g 41 8 12.1£2.3 12.5+4.9 12.5+2.4 1.46 =>0.05
BAA 8 24.243.4 23.84+4.6 23.844.2 1.28 <0.05
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*3 CTHNESABTKFEREZEREILR (s, HU)
s ] XFHELH (n=4) 400 g 4l (n=28) 600 g 4 (n=298) 800 g 4 (n=28) BEH =8
RN 1235.6+96.0 881.5+81.9 724.7+99.0 294, 34240, 7" 892.9+86. 6
52 JH 1255.74+109. 3 929.44103. 3 715.84+84.9 317.84185.5" 1001.8%+95.4
54 1260.9+88.3 911.9+71.6 759.6+90. 9 349.0+181.0" 1060.7+79.1
58 1235.1+100.2 930.9+75. 4 839.0+92.0 377.9+160.0" 1158.0+93.0
* 2 P<<0. 05, 5% B 41 [A) i ] b4

LI F#G A S Co R F WG i

D [ R T i

& 3

GO TR
FIFREAEMEREHRER

B 6 400 g#4A%3| 2 BB BMP-2 4Hf8 B 7 600 g HES| 4

& 4

R (SR B4R, <200)

800 ¢ 4HEES| 8 A
W= EE &

BEKE

&5

KAA(SE)EBKTNR
BEEERK

BBt BMP-4 4Hf8 B 8 800 g Z% 3| 8 F R BMP-7 4 fa
525 (BT Sk AR B T 4 4l B, X 400)

R (F s RE A, X200)

F A4 BEGRBHANKFLE BMP-2 IODEHER (T+s)
215 n 14 2 J 4 J 8 JH
Xf B2 4 19 867.0+1 725.0 20 390.0+1 842.0 19 231.0+1 845.0 18 725.0+2 027.0
400 g 41 8 24 055. 02 827.0 32 917.0+2 164.0 21 803. 02 908. 0 19 316.0+1 308.0
600 g 21 8 35 100.042 069.0* 61 119.0+3182.0" 29 507.042 508.0 20 135.04+2 128.0
800 g 41 8 36 463.0+3 159.0" 81 604. 03 425.0" 20 457.0+2 217.0 17 076.0+2 015.0
BAA 8 62 337.043 274.0* 99 038.0+4 825.0* 38 546,043 275.0* 32 082.042 541.0
*: P<C0. 05, 5 X B4 LA,
x5 KRAGRBHALSE A BMP-4 IOD HE R (T+5)
205 n 14 2 J 4 14 8 JH
X R 41 4 17 684.0+1 513.0 18 346.0+2 026.0 17 432.0+1 736.0 18 925.0+2 342.0
400 g 41 8 24 045.0+2 168.0 31 806.0+2 049.0 21 937.0+3 725.0 20 715.042 457.0
600 g 4 8 35 009. 03 046. 0" 61 008. 02 684.0" 30 782.0+2 557.0 21 483.0+2 506. 0
800 g 4H 8 38 451. 03 846. 0" 81 572.0+2 973.0" 20 663.0+1 976.0 17 626.0+1 685.0
BA4 8 77 832.044 145.0* 43 479.0%+3 016.0" 29 845.042 160.0 21 974.0+2 827.0
* 1 P<C0. 05, 5% B4 L #K .
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6 BFHBRBALUFLEE BMP-7 IODELER (7L5)

2151 n 1J4 2 J 4 8 Ji

Xf HE 20 4 27 341.0£3 127.0 24 586.0£2 826.0 25 573.0%£1 957.0 24 989.0%£2 108.0
400 g 2 8 11 327. 042 150.0 15 395.041 957.0 21 145.0+2 052.0 26 703.0+1 827.0
600 g 21 8 12 598. 041 846.0 18 668.042 017.0 21 478.04+2 072.0 28 167.0+1 974.0
800 g 4 8 13 415. 041 268.0 17 167. 042 249.0 15 786. 041 618.0 24 816.0+1 853.0
BAH 8 23 740.04+1 827.0 26 179.042 035.0 27 103.042 639.0 25 704.0+1 893.0

3 it it genesis versus osteotemy distraction osteogenesis|[]J]. ]

#2 5| BB AR T2 B T AR W TR IR T s 0 W
B E  IEH TR LB B RN RE . B R ERE
B BB IE T I X xR B — DB BT, 21 i
L) AW 5 S 5 4 H R 4T Ak A ) 48 A2 AR R T B U A
TCTH D G0N 7 I R L S T 84 38 T RCR T
ARSI AR HE 30 AR T R B AR A 4 TR SE 12 4 v R 1
“M”IE a2 5| 22, 38 3 V8 S A S M A 1 A R R A O, DL FR
WAz 5| 3k Iy i, L R BUE L A S g, A Tk
HHE . FARMAZGI AT 10~20 min, BAEF L. 2555 & 5
T 25 R L 5UR  SNA Bifi 42 5| 7 #i 4 K 1K £ SNB %4
MO . VLI AR | SR AR A AR AT R R R AR WA R
WEERNRGER ., (AT 245 0H % 5] B 8 Gy & 3
KAEAFEANAHEE LAEM EFEEH. MHERITH.A
Motk 3 FOR W 2 5] 0y, B3 B 5 A (E , Bp AT e sk 4 ok
B4 ORI F o Kol B R E e AG . Se b &
PRAE ] Sy, B AT M, (H A AT 800 g J5 b AR E AT
WImT P mAR AL FE B s . CT & It 8w 800 g 41
B AR B 2 (317, 84185, 5) HUL A It , A BF5EIA K » 24 72
KT 800 g Jaxt A KRB 48 A —E . =G
WAERKEE. MBS B, 78R A 800 g 42 5] Ji A At
JnA rhBMP-2, DL 36 B LA ) 2o K B 4% & 8] Bl 41 221 7

R, Z5RFW, S SNA R FE R A 800 g S/, 1%
B V- 24 O B S 600 gL B R M B, R
W] rhBMP-2 7E4 #k 8 1 B 18 &2 N 5 K 2 51 g 0 15 48 41 2L 3
5 5 T AL B T A .

MU ZE 5] 3 0l DL AR H B A g AE 5K FE X Al
PR MAERKE TR EREEER, 2P BMP 2 A A K
RPN F 2= g gk oE g B R BMP-2,
BMP-4 BA M Yo €6, 32 B2 5 v 78 B 48 Ff L 2T 20k 4 M 5% B Al
AN, F A5l 2 N GERIEME . DL 800 g A m ., i
B4z 5] 735 BMP-2 . BMP-4 {36 ¥ A 56 . %2 5| J7 oK, 16 1
L[] e 35 5 A if 1) BMP-2 , BMP-4 5% A 75 4% 4~ %2 5|
B TEBRARZS . 2 S TOD {4 ) £ B T [ . 7T RE J2& s 42 5
FIE R T M, n 55 4k 22 4 KB K, W B 42 5] 5.
BMP-7 3 (8 — B Ab T £ 50K 4, 76 1 4F rhBMP-2 J5 33k 1
R . AW rhBMP-2 AN ] Bl 42 2k i 5 e . i LA A
4 BMP-7 Fikm1ER .

B R — R A R P B AT — R R R A
AR ECE R AT . A B e A 5 R R IT A K
BOS AR T I EH KR 800 g £ 5| Jy Lhn b £z 5] it
T (R IFE AR HEE R 2R 1 rhBMP-2., DL 30 HLBE 7 5k i
E R S IR A SR AR,
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