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ABSTRACT

Introduction: Various medicaments have been used in regenerative endodontics,
including 3Mix and calcium hydroxide (Ca(OH)2). Previous studies reported the cytotoxicity
of 3Mix, so the low concentrations have been recommended. Besides, Ca(OH). has become
of interest since it had low toxicity and enhances stem cell viability. Generally, tissue
regeneration and root continuation are the ultimate goals in regenerative endodontics. Cells
in the apical papilla have been hypothesized to play roles in those processes. Therefore,
preservation of cell vitality and, also, promotion of initial cell attachment seem to be crucial
steps. However, the effects of current regenerative procedures, and, especially, medicaments,
on the attachment of apical papilla cells (APCs) to root dentin surfaces have not yet been
examined. The purpose of this study was to investigate the attachment ability and
morphology of viable human APCs, when grown on human root dentin surfaces treated either
with 3Mix or Ca(OH): at different concentrations, using fibronectin immunofluoresence,

alamarBlue® assay, and scanning electron microscopy (SEM).

Methods: Human root dentin slices were divided into six groups, based on the
different medications used: 1) control group (PBS, no medication), 2) 3Mix 0.39 pg/mL, 3)
3Mix 100 pg/mL, 4) 3Mix paste, 5) Ca(OH)2 1 mg/mL, and 6) Ca(OH)2 1,000 mg/mL. All

samples were separately treated with the designated medications for seven days, and final
f



rinsed with 17% EDTA. Then, primary human APCs were seeded on the treated dentin slices.
To evaluate the attachment ability of APCs on treated dentin, the dentin slices were fixed and
stained with fibronectin immunofluorescence. The numbers of fibronectin-positive cells per
microscopic field were counted. Meanwhile, a vitality assay using alamarBlue® was
monitored on the dentin slices at specific time intervals: 0, 1, 2, 4, 6, 24, 48, and 72 hours.
Finally, the morphology of the cells on the treated surfaces was observed under scanning

electron microscopy.

Results: The lowest number of fibronectin-positive cells was observed on root dentin
surfaces treated with 3Mix paste (p<0.05). 3Mix at 0.39 and 100 pg/mL did not affect the
amount of APC attachment, whereas the viability of APCs on the dentin surface was
significantly lower in the 100 pg/mL 3Mix-treated group than in the negative control group
at all given time points (p<0.05). Both concentrations of Ca(OH). (1 mg/mL and 1,000
mg/mL) induced greater APC attachment than did the 100 pg/mL 3Mix-treated samples
(p<0.05). Moreover, only cells grown on the surfaces treated with Ca(OH). exhibited

cytoplasmic processes.

Conclusions: Human root dentin treated with 3Mix paste had significantly lower
APC attachment than other concentrations and other medicaments. 3Mix at 0.39 pg/mL and
100 pg/mL had no significant negative effect on APC attachment on dentin. Higher numbers
of cells were observed attaching on dentin in calcium hydroxide-treated groups. Dentin pre-

treated with Ca(OH), tended to promote APC viability and attachment.



