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The Effect of Combination of HMGB1 and Porphyromonas
gingivalis Lipopolysaccharide on MMP-1 Releasing from
Human Gingival and Periodontal Ligament Fibroblasts
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Abstract

Background: HMGB1 is first characterized as a nuclear protein, regulating DNA transcription.
The extracellular HMGB1 functions like a cytokine. It has been found in gingival crevicular fluid and
periodontium of periodontitis patients. The gene expression and secretion of HMGB1 have been
detected in gingival and periodontal ligament (PDL) fibroblasts by activated with lipopolysaccharide
of Porphyromaonas gingivalis. In order to confirm the role of HMGB1 in periodontal destruction,
the effect of combined HMGB1 and LPS of P. gingivalis activation on matrix metalloproteinase-1
(MMP-1) secretion from human gingival and periodontal fibroblasts were determined.

Material and Methods: Human gingival and PDL fibroblasts were derived from explants obtained
from 2 healthy individuals with non-inflamed periodontal supporting tissue. Both cells were co-
cultured with combination of HMGB1 and LPS of P. gingivalis, HMGB1 or LPS alone, as well as no
any stimulant as a control. After 48 hours, MMP-1 level in supernatants was measured by ELISA.
Four hours after activation, MMP-1 mRNA expression was investigated by Realtime RT-PCR . MMP-
1 levels were compared between groups by using One-way analysis of variance (One-way ANOVA)
and T test whereas mRNA expressions were analyzed descriptively.

Results: Both cells secreted greater MMP-1 levels in combined stimulants group than control,
HMGB1 and LPS group (P<0.01). Clearly mRNA expression of MMP-1 was higher in only PDL
fibroblasts after HMGB1, LPS and combined activation than those in control group.

Conclusion: The combination of HMGB1 and LPS of P. gingivalis could activate human

gingival and PDL fibroblasts to release more MMP-1 after 48 hours of stimulation.

Keywords : High mobility group box 1, Periodontitis, Human gingival fibroblasts, Human periodontal

ligament fibroblasts, Matrix metalloproteinase-1
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