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Expression of bone morphogenetic protein-2 during midfacial sutural distraction osteogenesis in dogs
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jing 100853, China; 2. Zhengzhou Railway Occupational and Technological Institute, Zhengzhou 450052)

[ABSTRACT] Objective: To study the expression of bone morphogenetic protein (BMP)-2 during midfacial sutural distraction
osteogenesis in dogs and to probe the mechanism of sutural distraction osteogenesis. Methods: Eighteen mongrel dogs (12-week
old) were randomly divided into distraction osteogenesis group(n=12) and the control group(n==6). Rigid external distractor
was used for sutural distraction of the midfacial skeleton in the experimental animals. Two experimental and one control dogs
were sacrificed at defined time points (on the 5®,10™ and 15" day of distraction, the 10" and 20™ day of fixation, and 30" day
after completion of fixation). The expression of BMP-2 was observed by means of immunohistochemistry. Results: During the
period of distraction and fixation, positive staining of BMP-2 was found in the proliferated preosteoblasts, the mesenchymal cells
and the newly formed bone matrix at the sutural margin of the experimental dogs; weak expression was also noticed in the con-
trol dogs. Compared with that in the control group, the expression of BMP-2 in the experimental group increased and reached
the peak on the 15" of distraction, then gradually decreased. the expression of BMP-2 nearly restored to the normal level 1
month after the removal of the distractor. Conclusion: The mechanical strain can lead to the generation of endogenous BMP-2,
which may play an important role in the new bone formation.
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Fig 1 Rigid external distractor
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Fig 2 Model of midfacial sutural distraction in dogs
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Tab 1 Gray level of BMP-2 positive cells in sutures of dogs in 2 groups
(£
| Palatal Pterygomaxillary Frontomaxillary Zygon_"xaticof Zygomatico- Coronal
Group n suture suture suture maxillary temportal suture
suture suture
Distraction 5 d
Experimental 60 121.2747.07 129.46410.89  149.89+9.992 152.70£5. 47 133.8547.96 137.2747.08
Control 30 204.0246. 28 197.61411. 07 18.57+7.42 189.9049. 79 214.60+6.61 209.01+4. 45
Distraction 10 d
Experimental 60 106. 5546. 80 113.99+6. 76 131.27411. 39 145.64+7.08 116.90438. 25 118.96+11.78
Control 30 193.4843. 24 184.1546.53 207.48+3.67 178.6544.57 195. 8845. 19 206.1546. 33
Distraction 15 d
Experimental 60 97.68+9.53 98.41+5.33 115.2544. 89 129. 4448, 97 100. 13£5. 01 105. 2847. 60
Control 30 186.4347.47 183.98+8. 28 205.72+7.25 174.7743.87 190. 69+£5. 33 193.28=£6. 50
Consolidation 10 d
Experimental 60 136.4942.79 138.92+5.32 131.8745. 10 120.3949.77 146.56410.09  140.04£7.77
Control 30 172.18+4. 14 180.80411.49  197.65+4.23 171.034+7. 35 186.00£5.76 183.65+7. 60
Consolidation 20 d
Experimental 60 159. 8345. 01 160. 26 8. 99 142.1748. 21 139.95+2. 96 156.7847.16 150. 8846. 60
Control 30 169.8746.52 179.8843.83 192.234+1.68 167. 6445, 39 177.3745. 41 172.30£6. 57
Completion of consolidation one month
Experimental 60 162.64+3.71 175.02+3.79 170. 88=+3. 40 160.17£6. 22 160.92+3. 86 160. 35+5. 54
Control 30 166.7647.92 175.2344.02 173.24=+6.70 162.45+5.97 163. 5444, 36 166.80+4. 15

Expression of BMP-2 in suture was significantly higher in the experimental group than in the control group at all time points except for one

month after fixation(P<Z0. 01). Meanwhile, significant difference was observed in BMP-2 expression between different time points(P<Z0. 05)
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B 3 BMP-2 EXBRFHELENRIE
Fig 3 Expression of BMP-2 in palatal suture of dogs(Immunohistochemistry, X 400)

A: The negative control; B: The expression of BMP-2 on the 5" day of distraction;C: The expression of BMP-2 on the 10" day of distraction; D: The ex-

pression of BMP-2 on the 15 day of distraction; E: The expression of BMP-2 on trabecular bone on the 10" day of fixation; F: The expression of BMP-2

on the 10" day of consolidation; G: The expression of BMP-2 on the 20™ day of fixation; H: The expression of BMP-2 one month after removal of distractor
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