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Changes of RANKL ,MMP-2, MMP-9 and VEGF levels in condylar
process following functional mandibular protrusion .

an experimental study in vitro for rats
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Abstract: Objective  To study the changes of receptor activator of nuclear factor-kB ligand ( RANKL ), matrix
metalloproteinase( MMP ) -2, MMP-9 and vascular endothelial growth factor ( VEGF) levels in condylar process after
functional mandibular protrusion guided by functional orthodontic appliance in rats. Methods Twenty healthy SD rats were
selected and were divided into experimental group and control group (n =10 each). The functional mandibular protrusion
models were built in rats of experimental group. The rats in control group grew naturally without treatment. The rats in two
groups were killed at 3-,5-,7-day of feeding, respectively. The tissues of condylar process and the tissues of 3 mm around it
were served as experimental specimens. Selecting the tissue specimens of 3-,5-,7-day for detection; (1) RANKL was
detected by enzyme-linked immunosorbent assay ; interdental distance was measured; (2) histological image was observed
under light microscope after HE staining; (3) expressions of MMP-2, MMP-9 and VEGF proteins were detected by
immunohistochemical staining method and observed under light microscope; (4) relative expression levels of MMP-2 , MMP-
9 and VEGF proteins were detected by Western blot method. Results At 5- and 7-day, RANKL level in experimental

group was significantly lower than that in control group (P <0.05,P <0.01) ,and the interdental distance in experimental
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group was significantly greater than that in control group (all P <0.01). Histological image showed that the structure of
condylar cartilage layer was disordered, and the cell sorting was scattered with partial exfoliation of cartilage, and the
cartilage thickness increased generally in the tissue specimen of experimental group at 5- and 7-day compared with control
group. Immunohistochemical staining showed that there were no significant differences in the expression levels of MMP-2
protein at 3- and 5-day, MMP-9 and VEGF proteins at 3-day in condylar process between two groups,while the expression
levels of MMP-2 protein at 7-day and MMP-9 and VEGF proteins at 5- and 7-day in condylar process in experimental group
were significantly lower than those in control group. Western blot showed that there were no significant differences in the
relative expression levels of MMP-2 protein at 3- and 5-day, MMP-9 and VEGF proteins in condylar process at 3-day
between two groups(all P >0.05) ,while the expression levels of MMP-2 protein at 5-day , MMP-9 and VEGF proteins at 5-
and 7-day in condylar process in experimental group were significantly lower than those in control group(P <0.05,P <
0.01). Conclusion RANKL, MMP-2, MMP-9 and VEGF may be involved in the process of bone remodeling and bone

formation of condylar process after mandibular functional protrusion, and detection of their level may provide important

reference value for condylar bone reconstruction.
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