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Abstract

Introduction: A Three-antibiotic combination (3Mix) has been widely used in
regenerative endodontics. Recent studies recommend that the safety concentration of
3Mix is in a range of 0.39 ug/mL-1 mg/mL for pulp tissue regeneration. However, the
direct effect of 3Mix on human dental pulp cells and apical papilla cells has not been
investigated. Therefore, the aim of this study was to determine the regenerative
capacity of isolated human dental pulp cells and apical papilla cells (DPCs/APCs)
after 7-day treatment with selected dose of 3Mix.

Methods: Primary isolated human DPCs/APCs from the 3" passage were
divided into control and experimental groups. In the control group, cells were cultured
in regular complete media. In the experimental group, cells were cultured in complete
media containing 0.39 pg/mL of 3Mix for seven days. After the treatment period, the

media were changed and the cells were further tested for proliferation and



Vi

differentiation potential. For cell proliferation, the colorimetric quantification of 3-[4,
5-dimethylthiazol-2-y1]-2,5-diphenyl tetrazolium bromide (MTT) was used at days 1,
3, 5 and 7. For differentiation analysis, a dentinogenic differentiation medium was
added into treated cells and then cultured for 7, 14 and 21 days. Results were analyzed

using cell morphology, quantitative Alizarin-red S staining, and real time RT-PCR.

Results: We found that the proliferative capacity of 0.39 pg/ml 3Mix-treated
DPCs and APCs was significantly lower than that of untreated cells at all time points
(P<0.05). Mineralized nodule formation was found in both 3Mix-treated and control
groups, but it was significantly less in the 3Mix-treated groups, compared with the
control groups at 7, 14 and 21 days (P<0.01). Quantitative RT-PCR showed no
statistically significant difference (95% CI) in BSP, ALP, and DMP-1 gene

expression in either 3Mix-treated DPCs or APCs compared to control groups.

Conclusions: Although low dose (0.39 pg/ml) of 3Mix does not have any
effect on DPCs and APCs, it reduced those cellular proliferation and mineralization
potential. In addition, it has no effect on dentinogenic gene expressions. These
findings suggested that 3Mix, even at a very low concentration, there were negative
effects on the proliferative capacity and mineralized matrix formation of DPCs and

APCs in vitro.
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