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Keywords: root canal sealers, osteoblasts, receptor activator of NF-kB ligand (RANKL)

An ideal root cana sealer should be nonirritating to the surrounding tissues. Good tissue
compatibility is decisive for root cana sealers because they may come into direct contact,
especially when extruded, with the periapical tissues. Unfortunately, all histological investigation
demonstrated that all types of root canal seaers could induce mild to severe inflammatory
aternations within apical tissues. However, there is little information on the precise mechanisms
about root canal sealers-induced inflammatory reaction. A recently identified tumor necrosis
factor family molecule, receptor activator of NF-kB ligand (RANKL) play a critica role in the
development of osteoclasts that result in bone resorption. The aim of this study was to investigate
the effects of root canal sealers AH26, Canals, and N2 on the expression of RANKL in human
osteoblast cell line U20S cells. The exposure of U20S cells to root canal sealers resulted in the
upregulation of RANKL mRNA expression (p<0.05). The rank of RNAKL increased in an order
of N2 > AH26 > Canals. Taken together, Taken together, the activation of RANKL may play an
important role in the pathogenesis of root canal sealers-induced periapical bone destruction.
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Fig. 1 Expression of RANKL mRNA gene stimulated with various concentrations of root canal
sealersin U20S cells by RT-PCR.

350

300 T

250 4 1

o of control)

200 4 -

180 4

100 4

RANKL mRNA level (%

a0 4

Control w2 AHIG Consls

Fig. 2 Levels of RANKL mRNA gene treated with nicotine were measured by Alphalmager 2000.
The relative level of RANKL mRNA gene expression was normalized against GAPDH
MRNA signal and the control was set as 1.0. Optical density values represent the mean +
SD. * represents significant differences from control values with p<0.05.
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Fig. 3 Expression the protein levels RANKL of conditioned medium from U20S cells treated
with various root canal sealers.
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Upregulation of MMPs by root canal sealersin human osteoblasts.
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Objectives: Histological investigations have demonstrated that root canal sealers can induce mild to
severe inflammatory adternations. The proteolysis of extracellular matrix by matrix
metalloproteinases (MMPs) seems to be a key initiating event for the progression of the
inflammatory process. The aim of this study was to investigate the effects of root canal sealers
AH26, Canals, and N2 on the expression of MMPs in human osteoblast cell line U20S cells.
Methods: Freshly mixed materials were filled in glass rings (4 mm height and 10 mm in diameter)
and eluted in 10 ml of culture medium for 1 day. Subsequently, various dilutions (final dilution: 1/2,
1/4, and 1/8) of these extraction media were prepared for this study. Cytotoxicity was measured by
the Hoechst 33258 fluorescence assay. The levels of gelatinolytic activities were measured by the
gelatin zymography. Results: The results showed that AH26, Canals, and N2 were cytotoxic to
U20S cells in a concentration-dependent manner (p<0.05). The gelatin zymograms reveaed that
MMP-2 (72 kDa) and MMP-9 (92 kDa) were secreted by U20S cells. The exposure of U20S cells
to root cana seders resulted in the upregulation of MMP-2 and -9 expression (p<0.05).
Conclusions: Taken together, the activation of MMP-2 and -9 may play an important role in the

pathogenesis of root canal sealers-induced periapica inflammation.
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