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ABSTRACT

Nayl1.8 and Nay1.9 are voltage-gated sodium channels (VGSCs) predominantly
found at nociceptive fibers. The functions of these channels are involved in pain
transmission. The upregulation of Nay1.8 and Nay1.9 expression in inflamed dental
pulp of human permanent teeth has been demonstrated. However, the study of the
expression of these channels in dental pulp of human primary teeth has never been
established. Therefore, this study aimed to investigate whether there are any changes in
the amounts of Nay1.8 and Nay1.9 expression in inflamed dental pulp of primary teeth
compared to normal teeth and to demonstrate the correlation between Nayl.8 and
Nay1.9 expression and dental pain intensity. Subjects attending this study were patients
with inflamed primary teeth diagnosed with reversible or irreversible pulpitis and
required extraction (n = 9-16). Patients with normal primary teeth (n = 5-7) and normal
permanent teeth (n = 5-18) served as a negative control group and patients with

permanent teeth diagnosed with irreversible pulpitis (n = 5-7) served as a positive



vi

control group. After accomplishment of dental pain assessment in each patient, dental
pulp from each tooth was harvested. The amounts of Nay1.8 and Nay1.9 expression
were quantified using western blot method. The general neuron marker, protein gene
product 9.5 (PGP9.5), was used to quantify the neural density and matrix
metalloproteinase-9 (MMP-9) was used to indicate relative degrees of pulpal
inflammation. It was found that only Nay1.8 expression was upregulated in inflamed
dental pulp of primary teeth, contrary to dental pulp of permanent teeth with pulpitis,
which both Nay1.8 and Nay1.9 expression was upregulated. However, there was no
change in overall neural density between normal and inflamed teeth in both primary and
permanent teeth groups. Only the upregulation of Nay1.8 expression in permanent
teeth was well correlated with dental pain intensity, whereas no correlation between the
expression of both Nay1.8 and Nay1.9 and dental pain intensity was found in primary
teeth. These findings suggest that Nay1.8, but not Nay1.9, plays an important role in
chronic pulpal inflammation of primary teeth. Therefore, Nay1.8 may be a potential

target for the treatment of chronic inflammatory pain in primary teeth.
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