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Effect of Nicotine on the Peridentium during Orthodontic Tooth Movement
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ABSTRACT Objective: The study the effect of differentdosis of nicotine on the periodontium during orthodontic treatment in adult
rats. Methods: 120 cases of Wistar male rats were segmented into four groups stochastically: A-control; B-orthodontic model group;
C-orthodontic + 0.01 mg/kg nicotine group; D-orthodontic+1 mg/kg nicotine group. Micro-CT was used to measure tooth movement and
the changes on microstructure of trabecular, the variety of periodontal microstructures and expression of IL-17 on day 1, 3, 7, 14 and 21
were detected and compared. Results: Micro-CT scanning showed that the orthodontic groups changed largely on observed indicators,
such as tooth movement, BVF, and BMD, when compared to control groups. There were no significant changes between B and C groups
(P>0.05), D group changed mostly. The tooth movement of D group reached 0.80 £ 0.06 mm, which was obviously higher than B and C
groups at day 21 (P<0.05). The BVF, BMD and Tb.Th in all groups lessened apart from A group. HE staining of A - D groups indicated
that the ligament of D group was disordering and more osteoclasts.The expression level of IL-17 reached its peak at day 7 in B, C groups,
but it was at day 14 for D group. Conclusion: High-dose nicotine can not only accelerate the speed of tooth movement and the absorption
of alveolar bone;in addition, but also increase the quantity of osteoclast and IL-17 expression.
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Fig.1 The sagittal and high resolution Micro-CT imges in each group on
Day 21. (a-A Group, b-B Group, c-C Group, d-D Group)
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Fig.2 The HE staining of samples in each group at Day 21. (M-alveolar bone, F-tooth root, P-parodontium, Black arrow- osteoclast;
a-A Group, b-B Group, c-C Group, d-D Group)
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* | SEXRAEEE & [L-17 BIFRIE K F(BAL: pg/mL)(vss, n=3)
Table 1 Expression of IL-17 at different time points of rats in each group(xs, n=3)

Groups Day 1 Day 3 Day 7 Day 14 Day 21

A Group 22.871% 1.047 22.077+ 2.653 24.670% 2.655 21.794% 4.081 24.454% 0.925

B Group 23.415% 2.471 27.552+ 3.542 37.915+ 5.300 36.812+ 4.588 29.502% 6.160
33.440% 5.1784

C Group 24.089+ 4.005 30.212% 3.977 40.668% 7.025 37.070% 4.175
6.050+ 2.935%

D Group 20.463+ 1.680 33.235+ 3.824 50.969+ 4.521 53.904+ 2.357* 46.050+ 2.935*

Note: compared with theB and C group at the day 14,*P<0.01; at the day 21,*P<0.05.
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