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Abstract

Periodontal ligament cells play an important role in maintaining periodontal homeostasis upon
mechanical loading caused by mastication or orthodontic force. However, the mechanism of the
phenomenon still remains unclear. As proteolytic enzymes and cytokines play roles in the degradation
part of the tissue homeostatic process. The present study aims to examine the tension-induced regulation
of matrix metalloproteinases and their inhibitors, TIMPs, including the expressions and the expression
ratio of receptor activator of nuclear factor-kB ligand and osteoprotegerin, the key regulators of bone
remodeling, by investigating the effect of factors regarding the tension force; pattern, magnitude,
frequency and duration. The study was performed using monolayer primary culture of the human
periodontal ligament cells. Approval of the Human Research Ethics Committee of the Faculty of
Dentistry, Chulalongkorn University and informed consent were obtained. Tensile force was introduced
to the cells using stretch apparatus which developed in our laboratory. Cells were subjected to uni-axial
tensile strain which programmed different strain regimens regarding the pattern, magnitude, frequency
and duration. The expressions of MMPs, TIMPs, RANKL and OPG were initially analyzed by
quantitative real-time PCR. The results demonstrated that with the variety of the tensile strain regimens,
a significant increase was only observed on MMP-13 at the gene expression level, however, not at the
protein level. While cyclic tensile strain clearly increased both RANKL and OPG expressions since 2
hours and the ratio of RANKL/OPG was increased in a frequency-dependence manner. In addition, the
factor of magnitude could modulate the expressions of RANKL and OPG in HPDL cells in responses to
static or cyclic strain, and subsequently change the RANKL/OPG ratio. Therefore with an appropriate
combination of factors, HPDL cells could maintain the ratio of RANKL/OPG in some extent, however if
an inappropriate combination was generated, the RANKL/OPG ratio was increased. The results suggest
that HPDL cells when perceive excess tensile strain may support osteoclastogenesis resulting in alveolar

bone resorption.

Keywords: human periodontal ligament cells, tensile force, matrix metalloproteinases,

receptor activator of nuclear factor-kB ligand, osteoprotegerin
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RANKL
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RT
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Human periodontal ligament

Matrix metalloproteinases

Tissue inhibitor of metalloproteinases

Receptor activator of nuclear factor kappa B ligand
Osteoprotegerin

Cyclooxygenase-2

Reverse transcription

Quantitative-polymerase chain reaction



