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Elucidation of pathomechanisms of peri-implantitis by material and biological
factors and search for treatment methods

Sugawara, Shiho
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In order to search for ag?ravating factors of peri-implantitis, the
inflammatory responsiveness of gingival epithelial cells (Ca9-22) to titanium nanoparticles and
PgLPS was investigated.

PCR and ELISA assays showed that IL-6 and IL-8 were significantly increased by the addition of
titanium nanoparticles and further increased by PgLPS. Immunofluorescence staining confirmed that
IL-13a 2 receptor expression was increased and TGF-B 1 expression was enhanced by IL-13 stimulation.
These results suggest that titanium nanoparticles, may accelerate the progression of bone resorption

around implants, and that the presence of periodontopathogenic bacteria may exacerbate the

condition.
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Fig.2 Protein levels of IL-6 (A) and IL-8 (B) were measured by ELISA after incubation
with 10g/mL PgLPS,10g/mL nanotitania and both stimulants together. Each data point

indicates the average of six gene expression quantification results (n = 6). Bars
indicate standard deviation, and asterisks indicate p < 0.05.
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Fig.3 Scanning electron microscopy (SEM) images of Ca9-22 cells. (A) Control, (B)
incubation with 100g/mL nanotitania for 1h, (C) incubation with 10g/mL nanotitania for
1lh, (D) incubation with 10g/mL nanotitania for 12h, (E) incubation with 10g/mL
nanotitania for 24h. NU, nuclear;Ti02, nanotitania.
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Fig.4 Expression levels of IL-11 mRNA (A) and protein levels (B) of IL-11 were measured
by gPCR or ELISA, respectively, after incubation with 10g/mL PgLPS, 10g/mL nanotitania
and both stimulants together. Each data point indicates the average of six gene
expression quantification results (n = 6). Bars indicate standard deviation, and
asterisks indicate p < 0.05.
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Fig.5 Gene and promoter expression induced by titanium dioxide (Ti02) nanomaterials.
Top 10 upregulated genes in Ca9-22 cells cocultured with TiO2 nanomaterials (A).
Bokeh scatter plot of gene expression (B); X-axis showing the log2 fold change of
gene expression in the control and the Y-axis showing the log2 fold change of gene
expression in cells cocultured with TiO2 nanomaterials. CPM, count per million; FC,
fold change



P. gingivalis

Fig. 6 Immunofluorescence
staining for the expression of
IL-13a 2 receptor. Control
Ca9-22 cells (A-D) and Ca9-22
cells under coculture with

10y g/mL of titanium dioxide
(Ti02) nanomaterials (E-H) for
24h. Phase contrast microscopy
(A and E), immunofluorescence
staining (B and F), nuclear
counterstaining (C and G), and
combined immunofluorescence
staining and nuclear
counterstaining (D and H)
images. Scale bar: 20u m
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