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[Abstract] Magnetic fields are safe and used in noninvasive physical therapies. Numerous studies have confirmed
that magnetic fields have good osteogenic effects and certain value for clinical application in accelerating orthodontic
tooth movement, promoting bone-implant integration, promoting fracture healing and improving the effects of distraction
osteogenesis. Magnetic fields are expected to become applied as effective auxiliary methods for treating oral diseases. To
support the clinical application of magnetic fields, this article reviews the applications of magnetic fields in the oral cavi-
ty, the biological effects on bone cells and the molecular mechanisms through which magnetic fields regulate bone me-
tabolism. The biological effects of magnetic fields on bone cells include promoting osteogenesis by osteoblasts and mes-
enchymal stem cells and inhibiting bone resorption by osteoclasts. At the molecular level, bone cells sense and respond
to magnetic stimulation, and through various mechanisms, such as displacement currents, Lorentz forces, and free radi-
cal pair effects, stimuli are transformed into biologically recognizable electrical signals that activate complex down-
stream signaling pathways, such as the P2 purinergic receptor signaling pathway, adenosine receptor signaling pathway,
transforming growth factor- B receptor signaling pathway, mammalian target of rapamycin (mTOR) pathway, and Notch

pathway. In addition, magnetic parameters, which are the factors affecting the osteogenic effects of magnetic fields, are
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discussed. However, the mechanisms of the osteogenic effects of magnetic fields are unclear, and further studies of these
mechanisms could provide effective strategies for bone regeneration and periodontal tissue regeneration. In addition,

considering the target of magnetic field therapies, combination with other drugs could lead to new strategies for the treat-

ment of oral diseases.
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Magnetic fields can be used to accelerate orthodontic tooth movement, promote implant bone integration, promote fracture healing and improve

the effect of distraction osteogenesis. At the cellular level, magnetic fields affect the functional activities of osteoblasts, osteoclasts and osteocytes.

At the molecular level, magnetic fields are recognized by PC-1/PC-2, TRPV4 and Piezl recognized and converted into electrical signals in prima-

ry cilia. The signal network of magnetic fields involves P2 purinergic pathway, adenosine pathway, TGF- 3 receptor pathway, mTOR pathway,
Notch pathway, Wnt pathway, NO pathway and RANK pathway. PEMF: pulsed electromagnetic field; SMF: static magnetic field; P2X7R: P2X7
receptor; A2AR: A2A receptor; A3R: A3 receptor; TRPV4: transient receptor potential vanilloid 4; PC-1: polycystinl; PC-2: polycystin2; PKA:

protein kinase A; PKG: protein kinase G; AKT: protein kinase B; GPX: glutathione peroxidase; SOD: superoxide dismutase; CAT: catalase

Figure 1  Application and mechanism of osteogenesis effect of magnetic field in oral field
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