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Efficacy of the extract of Brachypodium sylvaticum as a preventive
and an improving agent of periodontal disease
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We evaluated the antibacterial, anti-inflammatory, and inhibitory effect of osteoclast differentiation of Brachypodium sylvaticum
(BS) to find out the possibility of preventing periodontal disease. The inhibition of Porphyromonas gingivalis (P. gingivalis)
growth by BS and the sustainability of the antibacterial activity was assessed. The production of pro-inflammatory cytokines
from lipopolysaccharide (LPS)-induced RAW 264.7 cells were measured using enzyme-linked immunosorbent assays (ELISA),
and the production of nitric oxide (NO) and cell viability were measured, Osteoclast differentiation was evaluated by Tartrate-resistant
acid phosphatase (TRAP) staining, and TRAP activity. BS showed significant antibacterial activity and sustainable antibacterial
activity in P, gingivalis. We also found out that the BS significantly decreased secretion of pro-inflammatory cytokines [tumor
necrosis factor (TNF-a ) and interleukin-6 (IL-6)] and NO production without cytotoxicity, Furthermore, BS inhibited the differentiation
of bone marrow macrophages (BMMs) obtained from mouse bone marrow cells into osteoclasts without cytotoxicity, Taken
together, BS can be a promising candidate for a preventive and improving agent of periodontal disease having antibacterial,

anti-inflammatory, and inhibitory effects of osteoclast differentiation,
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Figure 1, Antibacterial activity on methanol extracts of Brachypodium sylvaticum (BS) against P. gingivalis. (A) The growth of P,
gingivalis was inhibited according to the concentration of BS, (B) Sustainability of antibacterial activities after 5 days. (C) Agar diffusion
test after cycling in a shaking water bath for 5 days. Different lowercase letters indicate significant differences between groups according
to the ANOVA and Duncan’s multiple range test at @=0.05. NC (film disc with a diameter of 5 mm), PC (FV + chlorhexidine),

FV (fluoride varnish), and FV+BS,
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Figure 2, Effects of BS on the production of (A) tumor necrosis factor-a (TNF-a), (B) interleukin-6 (IL-6), and (C) nitric oxide
(NO). (D) Cell viahility in lipopolysaccharides (LPS)-induced RAW 264.7 cells, Different lowercase letters mean the significant differences
among the groups by ANOVA and Duncan’s multiple range test at @=0.05,
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Figure 3. Inhibition of receptor activator of nuclear factor kappa-B ligand (RANKL)-induced osteoclast differentiation by BS, (A)
Photographs of tartrate-resistant acid phosphatase (TRAP) stained cells under a light microscope (magnification, X100), (B) TRAP
activity measured at 405 nm by microplate reader, (C) Cell viability determined with the Cell Counting Kit-8 (CCK-8) assay reagent.
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