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ABSTRACT

Apical periodontitis is an inflammatory process in the periradicular tissues
caused by microorganisms in the root canal. Bacterial products induce the cells to
secrete high levels of several cytokines and proteases that degrade extracellular
matrix, resulting in periradicular tissue destruction. Most degradation of the
extracellular matrix is performed by matrix metalloproteinases. Enterococcus
faecalis, a Gram-positive bacterium, is the most frequently identified species in canals
of endodontically failed teeth with periradicular lesions.

The purpose of this study was to determine the effects of Enterococcus
faecalis on MMP-2 expression and activation in cultured fibroblasts from human
periodontal ligament. The results were evaluated by gelatin zymography to detect the

activation of MMP-2.  The reverse transcription polymerase chain reaction



vi

was used to investigate the expression of MMP-2, MT1-MMP and TIMP-2 mRNA.
The western blot analysis was used to investigate the expression of respective protein.

The gelatin zymography revealed that Enterococcus faecalis supernatant and
heat-killed Enterococcus faecalis induced MMP-2 expression and activated MMP-2
in a dose dependent fashion. Enterococcus faecalis supernatant increased MMP-2
and TIMP-2 mRNA expression, whereas MT1-MMP expression was not altered.
Using western blot analysis, this study showed that Enterococcus faecalis supernatant
stimulated secretion of TIMP-2, but not MT1-MMP. These findings suggest that
Enterococcus faecalis supernatant may regulate MMP-2 activity through TIMP-2.
Heat-killed Enterococcus faecalis up-regulated MMP-2 expression and activated
MMP-2, whereas it decreased TIMP-2 protein level. These observations suggest that
heat-killed Enterococcus faecalis can activate MMP-2 in cultured fibroblasts, similar
to the activation of MMP-2 by Enterococcus faecalis supernatant, but by different
mechanisms.

In summary, these results demonstrated that Enterococcus faecalis can induce
MMP-2 expression and activation in cultured fibroblasts from human periodontal
ligament. It is possible that Enterococcus faecalis, found in canals of endodontically
failed teeth with periradicular lesions, may participate in extracellular matrix
degradation by up-regulation of MMP-2 expression and activation of MMP-2 during

periradicular inflammation.
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