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Effects of Porphyromonas gingivalis lipopolysaccharide on osteogenic differentiation of human periodontal
ligament cells

XUE Dong, JIANG Shao—yun, DENG Jia—yin, DONG Yun-yun, ZHANG Rui

(Department of Periodontics, Hospital of Stomatology, School of Dentistry, Tianjin Medical University, Tianjin 300070, China)

Abstract Objective: To investigate the influence and mechanism of Porphyromonas gingivalis (P.g) lipopolysaccharide (LPS) on
osteogenic differentiation of human periodontal ligament cells (HPDLCs). Methods: HPDLCs were obtained from the primary culture of the
tissues, and cultured in alpha-MEM (group A) and osteogenic induced medium (group B), as well as osteogenic induced medium containing
1 pg/mL P.g LPS (group C). The proliferation ability of HPDLSCs was analyzed by MTT assay. Alkaline phosphatase (ALP) staining and
alizarin red staining were applied to detect the mineralization ability. The expression levels of osteogenic differentiation related —genes
collagen I (COL1), ALP, runt-related transcription factor 2 (RUNX2) and osteocalcin (OCN) were detected by real-time PCR. Results: No
obvious difference in cell proliferation was found between group B and group C  (P>0.05). ALP staining and alizarin red staining in group B
and group C were positive. Compared with group A, OD values in group B and group C were significantly increased (P<0.05), but the OD
value in group C was lower than that in group B (P<0.05). Although the expression of osteogenic differentiation related—genes increased
significantly in group B and group C, the levels of these genes were higher in group B than that in group C (P<0.05). Conclusion: P.g LPS has
negative effect on osteogenic differentiation ability of HPDLCs through inhibiting the expressions of osteogenic differentiation related —
genes, resulting in impaired self-repair of periodontal tissue.
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Tab 1 Primer sequences and the length of polymerase chain reaction

products
HH HHUFII(5'-3") P& bp

COL1 AGGGCCAAGACGAAGACATC 138
AGATCACGTCATCGCACAACA

ALP ACCATTCCCACGTCTTCACATTTG 162
AGACATTCTCTCGTTCACCGCC

RUNX2 TCTGGCCTTCCACTCTCAGT 161
GACTGGCGGGGTGTAAGTAA

OCN ATGAGAGCCCTCACACTCCTCG 255
GTCAGCCAACTCGTCACAGTC

GAPDH GCACCGTCAAGGCTGAGAAC 142
ATGGTGGTGAAGACGCCAGT
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Fig1 Human periodontal ligament cells cultured in vitro ( x100)
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Fig 3 Alkaline phosphatase staining
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Fig4 Alizarin red staining
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Fig 5 Quantitative detection of alizarin red staining
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Fig 6 The expression of COL1 mRNA in HPDLCs
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Fig7 The expression of ALP mRNA in HPDLCs
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Fig9 The expression of OCN mRNA in HPDLCs
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