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Study on the difference of orthodontic tooth movement rate and pressure side bone remodeling
between obese and obesity-resistant rats
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[Abstract] Objective - To investigate on the difference of the orthodontic tooth movement rate and pressure side bone remodeling between diet-induced
obese rats and diet-resistant rats. Methods * Forty male Sprague-Dawley rats were randomly divided into two groups, including the normal diet (ND)
group and high-fat diet (HFD) group. And then the HFD group was subdivided into diet-induced obese (DIO) group (n=10) and diet-resistant (DR)
group (n=10). Orthodontic applications were placed between the left upper first molar and incisors in rats respectively. After orthodontic treatment for
14 d, the rats were executed and their maxillaec were harvested bilaterally. The number of osteoclasts in 3 groups were observed by tartrate-resistant acid
phosphatase (TRAP) staining. The expression of osteocalcin in 3 groups was observed by immunohistochemical staining. The tooth movement distance
and trabecular bone parameters on the pressure side were measured by Micro-CT. Results - The rate of orthodontic tooth movement was significantly
lower in the DR group than that in the DIO and ND groups (P=0.000, P=0.005). After orthodontic treatment for 14 d, the bone mineral density, percentage
trabecular bone volume/total volume, trabecular number and trabecular thickness in the DR group were significantly higher than those in the DIO group
(P=0.001, P=0.000, P=0.005, P=0.000). The number of osteoclasts in the DR group was significantly lower than that in the ND group and DIO group
(P=0.005, P=0.001). The expression of osteocalcin was higher in the DIO group than that in the ND group (P=0.047). Conclusion - High-fat diet-induced
obesity or obesity-resistance may affect bone remodeling process during orthodontic treatment by promoting or inhibiting osteoclastogenesis, thereby
affecting the rate of tooth movement.
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Note: A. Body weight. B. Adiposity index. C. Lee’s index. © P=0.000, compared with ND group; “ P=0.000, compared with DR group; © P=0.001, compared with ND group;
¢ P=0.008, compared with DR group; © P=0.000, compared with ND group; ® P=0.007, compared with DR group.

1 3AKRREKTE. BEMtLIn Lee's E4ILLEL

Fig 1 Comparison of body weight, adiposity index and Lee's index of rats in 3groups
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Note: A. Orthodontic force application employed in the left maxillae of rats. B. Analysis of the tooth movement distance in rats. C. Representative Micro-CT images of tooth

movement distance in ND, DIO and DR groups. © P=0.005, compared with ND group; © P=0.000, compared with DIO group.
2 SAKRRFHHEHNILE

Fig 2 Comparison of the teeth movement distance of rats in3 groups
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Note: A. Representative images of the analyzed area in rats and Micro-CT parameters on the mesial side. B. Micro-CT images on the mesial side of the mesial root in 3 groups

when no force was applied. The yellow arrow indicates a distance of 300um from the root surface. The yellow square indicates the analyzed area on the mesial side. * P=0.001,
compared with DIO group; * P=0.029, compared with DR group; * P=0.016, compared with DIO group; © P=0.025, compared with DR group; © P=0.000, compared with ND

group; © P=0.000, compared with DR group; * P=0.014, compared with ND group.
3 RmArt 3 AXRBRBRSEMILER

Fig 3 Comparison of bone parameters of rats in 3 groups without force application
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Note: A. Micro-CT parameters on the compression side. B. Micro-CT images on the mesial side of the mesial root in each group after orthodontic treatment for 14 d. The
yellow arrow indicates a distance of 300pm from the root surface. The yellow square indicates the analyzed area on the mesial side. The white arrow represents the direction
of force application. © P=0.007, compared with ND group; © P=0.001, compared with DR group; “ P=0.000, compared with ND group; “ P=0.000, compared with DR group;
©P=0.014, compared with ND group; © P=0.005, compared with DR group; ® P=0.001, compared with ND group; “ P=0.000, compared with DR group; ® P=0.000, compared

with ND group; ® P=0.000, compared with DR group.
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Fig 4 Comparison of bone parameters of rats in 3 groups after 14 days of orthodontic tooth movemen
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Note: A.TRAP staining in 3 groups when no force was applied and TRAP staining in 3 groups after orthodontic treatment for 14 d. B. Numbers of TRAP-positive osteoclasts
in 3 groups when no force was applied. Numbers of TRAP-positive osteoclasts in 3 groups after orthodontic treatment for 14 d. The yellow arrow indicates osteoclasts.
¥ P=0.016, compared with ND group; * P=0.002, compared with ND group; “ P=0.001, compared with DR group; “ P=0.005, compared with ND group.

5 TRAP M SMMEBMEL (X400)
Fig 5 TRAP staining and changes of the number of osteoclasts in each group (x400)
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Note: A.Immunohistochemistry staining for OCN in each group when no force was applied. And immunohistochemistry staining for OCN in each group after orthodontic
treatment for 14 d. B. Analysis of OCN expression in 3 groups when no force was applied. Analysis of OCN expression in 3 groups after orthodontic treatment for 14 d.
© P=0.004, compared with DR group; © P=0.047, compared with ND group.
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Fig 6 Immunohistochemistry staining of OCN in periodontal ligament in 3 groups of rats (x400)
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