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Advances in cytomechanics in orthodontic tooth movement

ZHAO Zhi-he, LI Yu ( Department of Orthodontics, West China Hospital of Stomatology, State Key Labo-
ratory of Oral Diseases, Sichuan University, Chengdu 610041, China)

Abstract In recent years, great development has been made in cytomechanics in orthodontic tooth movement
(OTM). The essential role of periodontal ligament in OTM has been widely accepted. The in vitro models have
become an important way to reveal the biological mechanism in OTM, largely based on periodontal ligament cells
(PDLCs), as well as other cells, including bone marrow mesenchymal stem cells, osteoblast, cementoblast and
myoblast. The in vitro models have been renovated from the traditional ways stressing the 2D-cultured cells by de-
formation of the bottom, gravity, hydrostatic pressure or centrifugation, to the establishment of various novel models
loading mechanical stimulation on cells 3D-cultured in bioscaffolds. The molecular expression involved in the osteo-
blastic differentiation and osteoclastogenesis induction in the bone remodeling cycle has drawn great attention, and
will continue to be a focus of study. Furthermore, with the identification of periodontal ligament stem cells
(PDLCs) , the cytomechanics involved in OTM and periodontitis, will undoubtedly be a promising new direction.
Key words : Orthodontic tooth movement( OTM) ; Periodontal ligament cells ( PDLCs) ; Force ; Bone remodeling;
Cell culture; In vitro model; Cytomechanics
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