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(Abstract) 
Autotransplantation is considered advantageous in the replacement of missing teeth. Because the periodontal ligament (PDL) plays a crucial role in autotransplantation, orthodontic force could affect the activity of cells in PDL tissue. The aim of this study was to investigate the effect of pre-application of orthodontic force on the regeneration of periodontal tissues and its underlying mechanism in tooth autotransplantation. 
We applied orthodontic force (50 cN) to the left maxillary first molars of 7-week-old male Sprague–Dawley rats; the right maxillary first molars were left untreated to serve as the control group. After 7 days, the first molars on both sides were fully luxated and immediately replanted in the same sockets. To verify the effects of pre-applying orthodontic force, we assessed gene expression using microarray and real-time RT-PCR, cell proliferation using PCNA immunofluorescence staining, and morphological changes using histological analysis. The results were as follows:
1. On microarray analysis, many genes (8.3% of those investigated) showed 2-fold or more changes in expression after orthodontic force was applied for 1 week; among these genes, 43% were upregulated and 57% were downregulated. 
2. On quantitative RT-PCR analysis, the mRNA levels of key genes for periodontal tissue remodeling (including CXCL2, CCL4, CCL7, MMP3, PCNA, OPG, and RUNX2) were higher in the experimental group than in the control group at 1 or 2 weeks.
3.  Immunoreactivity against PCNA was stronger in the PDL cells after orthodontic force was applied for 1 week, as compared with the untreated controls. 
4. Histological observation revealed less root resorption, a better arrangement of PDL fibers, and earlier regeneration of periodontal tissues in the experimental group as compared with the control group.
These results suggest that the proliferation and activities of PDL cells enhanced by the pre-application of orthodontic force in tooth replantation may provide higher success rates, with fewer complications.














자가치아이식 전 교정력 적용이 치주조직재생에 
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(국문초록)
자가치아이식술은 상실치나 선척적 결손치를 대체하는데 많은 장점을 갖는다. 치주인대조직은 자가치아이식술의 성공여부에 중요한 역할을 하며, 치주인대에 적용된 교정력은 치주인대의 활성에 영향을 준다. 본 논문은 자가치아이식술 전 적용된 교정력이 자가치아이식술 후 치주인대의 재생에 미치는 영향을 연구하기 위해 시행되었다.  
7주령 Spraque-Dawley 32마리의 상악 좌측 제 1대구치에1주일간 50cN의 교정력을 적용하였고, 상악 우측 제 1대구치는 교정력을 적용하지 않고 이를 대조군으로 하였다. 양측의 제 1대구치는 완전 탈구된 후 즉시 재 식립되었으며, 추후 1주, 2주 3주, 4주 차에 희생되었다. 자가치아이식술시 교정력의 선 적용의 효과를 평가하기 위해 Microarray, RT-PCR, PCNA 형광면역법 및 조직학적 분석을 시행하였으며, 그 결과는 다음과 같다.  

1. Microarray 분석에서, 1주일간의 교정력 적용 후 많은 유전자(8.3%)가 2배 이상 더 발현(43%) 되거나 덜 발현(57%) 되었다. 
2. 정량적 RT-PCR 분석에서, 치주조직의 재생에 중요한 유전자(CXCL2, CCL4, MMP3, PCNA, OPG, and RUNX2) 의 mRNA가 실험군에서 대조군에 비해 1주, 2주차에 과 발현되었다.
3. PCNA를 이용한 면역방사선 형광염색 검사에서 교정력이 적용된 치주인대 조직이 대조군에 비해 더욱 강한 활성을 보였다. 
4. 조직학적 분석에서, 실험군은 대조군에 비해 치근흡수가 적었으며 치주인대조직의 빠른 재생을 보였다. 
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