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The change of FOXOI1 expression during alveolar bone remodeling
induced by orthodontic force

DAI Qing-gang®®, ZHANG Peng®, ZHOU Si-ru*, FANG Bing®, JIANG Ling-yong®

(a. Department of Oral & Cranio-maxillofacial Science, b. Department of Pediatric Dentistry, Shanghai Key
Laboratory of Stomatology, Shanghai Ninth People’ s Hospital, Shanghai Jiao Tong University School of
Medicine, Shanghai200011, China)

Abstract; Objective To study the remodeling of alveolar bone and change in expression of forkhead box Ol
(FOXO1) during orthodontic tooth movement (OTM) in rat, so as to preliminarily investigate the role of FOXO1
in alveolar bone remodeling induced by orthodontic force. Methods The rat OTM models were established and
the left maxillary 1% molars were moved with force of 50 g. The rats were executed on the 1*, 3 and 7" day of
OTM, respectively. HE staining and immunohistochemical staining were used to observe the remodeling of alveo-
lar bone in the inter-radicular region of the 1* molars and expression of FOXOI at different time points during
OTM. Results The 1* molars were constantly moved mesially under orthodontic force. There were more osteo-
clasts in the alveolar bone of OTM group than that in non-OTM group, and the osteoclasts on the 3 day of OTM
showed the highest activity. The number of active osteoblasts gradually increased in the inter-radicular region of
alveolar bone under orthodontic force, with the enhanced osteoblast activity. Expression of FOXO1 in OTM group
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was elevated compared with non-OTM group. Most osteoblasts in alveolar bone during OTM were FOXO1 posi-
tive, and the expression of FOXO1 was gradually increased with the number of osteoblasts increasing. Conclu-
sions Orthodontic force induces bone remodeling of alveolar bone in the inter-radicular region during OTM, and
the change in FOXO1 expression may be related to alveolar bone remodeling during OTM.

Key words: Orthodontic tooth movement (OTM) ; Bone remodeling; Forkhead box O1 ( FOXOL1 ) ; Osteoblast;

Osteoclast
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Fig.1 Orthodontic tooth movement (OTM) curve of rat
(a) Representative maxillary image on the 7™ day of OTM,
(b) OTM curve
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Fig.2 Selection of region of interest in alveolar bone during OTM
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of alveolar bone in the 1% molar, (b) Number of osteoclasts in

alveolar bone, (¢) Number of osteoblasts in alveolar bone
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Fig. 4 Changes of FOXO1 expression in alveolar bone during OTM
(a) Immunohistochemical staining of FOXO1, (b) Number of
FOXOL1 positive cells
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