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Abstract
Aim: The aims of this study were to compare the effectiveness of pomelo oil, orange oil, d-limonene,
and xylol to soften gutta-percha and to compare the toxicity of all solvents to human periodontal
ligament (PDL) cells.
Methodology: 75 human anterior teeth were cut at cement-enamel junction and adjusted to the same
length..The root canals were prepared to be a cylindrical shape and filled with warm gutta-percha.
Space 2-mm depth of coronal part of gutta-percha was left for a éolvgnt reservoir. The samples were
divided into 5 groups (n=15 of each): pomelo oil, orange oil, d-limonene, xylol, and a control (with
no solvent). Five microliters of each solvent were dropped into the root canals and then left for 1 min.
The gutta-percha was penetrated with a spreader at a constant velocity of 0.05 mm/s to a 5-mm depth
by an Instron” machine. "ll"he changes of the compressive loads over time were recorded. The
accumulated compressive forces ‘were calculated and compared. The cytotoxicity of pomelo oil,
orange oil, d-limonene, and xylol was evaluated in cultures of human PDL cells seeded in a glass
plate. One milliliter of solvents was applied to the PDL cells for 1 h. The effects of solvents on the
viability of PDL cells were evaluated with MTT (3-(4,5-dimethyl-thiazoyl)-2,5-diphenyl-SH-
tetrazolium bromide) assay. The percentage of viable cells was calculated from the standard curve.
Statistically analysis was determined by one-way analysis of variance (ANOVA). A probability value
of p <0.05 was considered to be significant. Tukey multiple comparisons were used to specify which
groups differ at the 0.05 significance 1evél.
Results: The accumulated compressive forces of all solvents were significantly lower than those of
the control at 1-, 2-, and 3-mm depths (p < 0.05). At 4- and 5-mm depths, xylol caused a significantly
lower. accumulated: force than its control (p < 0.05). Among all solvents, pomelo oil, orange oil, d-
limonene and xylol did not show statistically significant differences at the entire depths (p > 0.05).
All solvents were toxic to PDL cells. Xylol was found to posses the highest toxicity, followed by d-
limonene, orange oil, and pomelo oil, respectively.
Conclusions: On the basis of the present findings, pomelo oil, orange oil and d-limonene are proved

-to be as effective for gutta-percha softening as xylol but their toxicity to PDL cells is lower.





