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Inhibition of dental calculus-induced cell death
by natural and synthetic compounds

Jorge Luis Montenegro Raudales
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Introduction : Studies have shown that crystals can
activate the NLRP3 inflammasome leading to the
induction of IL-18 secretion and a type of cell death
termed, pyroptosis. We previously found that dental
calculus induces IL-18 release in human and mouse
phagocytes through the intracellular molecular plat-
form, NLRP3 inflammasome. Our evidence suggests
that the crystalline structure of dental calculus,
including hydroxyapatite (HA), contributes to NLRP3
inflammasome activation. Our most recent report
showed that dental calculus induces pyroptotic cell
death in human oral epithelial cells and the crystalline
structure is paramount in this process. Therefore
strategies to counter the cytotoxic effect of the crystal
component of calculus should be evaluated. To this end
we examined if the cytotoxicity induced by HA could
be inhibited by natural occurring and synthetic
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Materials and methods : HSC-2 human oral squa-
mous carcinoma cells were stimulated with PBS or
synthetic HA crystals (<5 gm in diameter). After 8
hours, cytotoxicity was analyzed by measuring the
lactate dehydrogenase (LDH) release from the cells.
To examine if natural and synthetic compounds inhibit
cell death, the cells were stimulated with HA crystals

in the presence or absence of NLRP3 inflammasome

inhibitor, MCC950, NF-«B inhibitor, parthenolide, and
natural compounds such as the polyphenols resvera-
trol and quercetin and the cathechin, epigallocatechin
gallate (EGCG).
analyzed by measuring the LDH release from these

After 8 hours, cytotoxicity was

cells. The statistical differences between the test and
control groups were analyzed by means of /-tests,
using Stat Mate II (ATMS, Tokyo, Japan). * p<
0.05, **p<<0.01, ***P<0.001.

Results : HA crystals induced a significant amount
of LDH release, indicative of cell death (Graph 1).

The LDH release was significantly inhibited in a
dose dependent manner by the natural compounds
quercetin, EGCG and resveratrol. MCC950 inhibited
cytotoxicity but was not significant. Parthenolide did
not inhibit LDH release (Graph 2 and graph 3).

Conclusions : The induction of epithelial cell death
by dental calculus may be important for the com-
mencement of periodontitis. Parthenolide, a NF-«B
inhibitor, failed to inhibit cytotoxicity, this may be due
the prominent role of activation of NLRP3 by HA
crystals in cell death which is independent of NF-«£B
signaling. The ability of the natural compounds
resveratrol, quercetin and EGCG to inhibit cytotoxicity
may be due to the inactivation of the NLRP3
inflammasome. This shows that the readily available
compounds can serve as an alternative therapy in the
prevention of tissue breakdown in periodontitis.
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