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DESCRIPTION
Orthodontic Tooth Movement (OTM), a crucial step in treating 
malocclusions, is understood to be a cascade of intricate 
biological reactions brought on by Mechanical Force (MF), 
including bone remodelling and periodontal tissue regeneration. 
It has been observed that the compressed and disorganised 
Periodontal Ligament (PDL) induces bone resorption, whereas 
the stretched PDL fibres lead to bone deposition, during the 
process of OTM, which is characterised by the initial 
development of Osteoblast (OB), Osteoclast (OC), and their 
precursor cells. It has repeatedly been shown that mechanical 
stimuli are essential for maintaining bone metabolism, 
controlling osteogenic differentiation, and regulating bone 
growth.

OTM involves numerous MFs in vitro, including fluid flow-
induced shear stress, compressive force, and stretch stress. Here, 
we concentrate on the compressive force and the stretch stress 
because these are the two main types of force that have been 
shown to affect the speed of OTM.

Osteocytes, osteoblastic cells, and Periodontal Ligament Stem 
Cells (PDLSCs) are mechanosensitive cells that respond to 
orthodontic stress largely through many mechano-sensors that 
are located on the cell surface. Through a range of mechano-
receptors, such as Extracellular Matrix (ECM) molecules, 
transmembrane proteins, lipid bilayer, cytoskeleton, and nucleus, 
these cells start inside-out or outside-in mechano-transduction. 
Through a variety of signalling pathways, the mechanical signals 
activate downstream genes, which have equivalent biological 
effects.

A form of RNA that does not translate into a protein is known 
as non-coding RNA (ncRNA). The long ncRNAs (lncRNAs), 
transfer RNAs (tRNAs), ribosomal RNAs (rRNAs), microRNAs 
(miRNAs), and other forms of ncRNA are prevalent and 
functionally significant. NcRNA affects a wide range of 
physiological processes, including cancer, Alzheimer's disease, 
and periodontitis, by regulating the transcriptional, post-
transcriptional, and epigenetic aspects of gene expression, which 
make up around 98 percent of the complete genome. 

New data shows that, both in vitro and in vivo, a bigger cluster 
of ncRNA reacts to changes in mechanical circumstances.

More investigation showed that these ncRNAs, sometimes 
referred to as mechano-sensitive ncRNAs, serve as the cellular 
regulators that initially react to mechanical signals and are 
crucial for alveolar bone remodelling.

The function of these ncRNA on intricate OTM processes and 
the precise mechanisms of mechanical stimuli to control the 
proliferation and differentiation of OB and OC via ncRNA have 
to be clarified. The sequential expression profiles of ncRNA in 
OTM and its therapeutic implications, as well as determine the 
broad networks of ncRNA expression during force-induced bone 
remodelling.

Although the mechanical mechanism of OTM is not fully 
understood, the prevailing theories of OTM imply that the 
communication network between PDLCs and osteocytes, which 
act as the major sensors and respond to mechanical signals, 
controls bone remodelling. PDLC, PDLSC and OB function as 
effector cells responding to stretch stress and compressive force, 
while the fibroblast, which constitutes the majority of PDLCs, 
performs the principal role of mechanical transfer. This belief is 
based on the mounting data. The PDLSC, OBs, and osteocytes 
should therefore be viewed as the mechanical sensor cells of 
OTM. During OTM, orthodontic force is converted into fluid 
shear stress, strain stress, and compressive force. The three types 
of force each have a particular concentration.

A localised necrosis with a histological appearance known as 
hyaline degeneration develops from the compression of the PDL 
microvasculature, which causes the initial inflammatory 
response at the compression site. On the other hand, tensive 
areas in orthodontic samples are typically described as being 
predominately osteogenic and lacking any evident inflammatory 
component. Effector cells recognise MF and mechanical 
impulses are converted into biochemical signals by a variety of 
mechano-receptors and signalling channels during mechanical 
signal transduction.
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