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The objective of this study was to investigate gene responses of bone formation during osteodistraction, and to compare these responses to those obtained from PTH stimulation. The hypothesis was that the mechanobiological effect on bone formation is equivalent to the pharmacologic effect of PTH stimulation in the distraction callus.  

Surgery was performed on 35 rat mandibles for gene analysis with 7 rats placed into each of 5 groups:  Group I- baseline healing prior to distraction or PTH, Group II- distraction only, Group III- PTH only, Group IV- PTH and distraction.  The Control Group used the same ending point as Groups II-IV, with no distraction and no PTH. The daily PTH (120 mg/kg) was administrated subcutaneously. An additional five rats (Group V) underwent mandibular distraction, similar to Group II, but were kept alive for an additional four weeks for histological study.  The tissues from Groups II-IV and Control were harvested immediately following the distraction period (no consolidation period).  mRNA was extracted and purified.  Reverse transcription and real-time PCR were used to quantify specific bone biomarkers.  ANOVA was used to analyze statistics. 

Bone biomarkers involved in upregulation of osteoblastic differentiation were found to predominate the time period immediately following distraction (Group II); with gene levels higher than those found in Group I. Histology and micro-CT showed approximately 60% new bone formation in Group V. PTH (Group III) also upregulated gene expression. Adversely, PTH suppressed gene expression when used with distraction (Group IV).  The reason and mechanism for this suppression is currently unknown.
