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Effect of Thymoquinone on Odontogenesis of Human 
Dental Pulp Cells
Thymoquinone (TQ), the active component of Nigella sativa, is well known for its several 
beneficial effects against various diseases. However, its impact on the odontogenesis of 
normal human dental pulp cells (HDPCs) has not been studied before.
Purpose:
the aim of the present study is to evaluate the effect of TQ on cell attachment efficiency, 
proliferation rate, and odontogenesis of HDPCs by screening the phenotypic marker 
Alkaline phosphatase (ALP) activity and expression of Dentin Sialoprotein (DSP).
Methods:
Human dental pulp cells were cultured in triplicate using growth media with various 
TQ concentrations: 5μM, 10μM, 15μM, 30μM, and 0μM as a control group, at 7 and 
21 days. Cell proliferation rates were measured by the optical density of crystal violet 
dye stained cells. Alkaline phosphatase (ALP) activity was measured by a fluorometric 
assay. The expression of Dentin Sialoprotein (DSP) was measured by ELISA.
Statistical analysis was conducted using SAS software A (version 9.3; SAS Institute, 
Cary, NC) in a one-way ANOVA test, and Student’s t-test. The data were normalized on 
per million cells basis. The data were presented as the mean of triplicate tests.
Results:
Higher cell attachment efficiency was shown in all TQ groups at 16 hours (P<. 
0001) except for the 5 μM group. A significantly higher cell proliferation rate was 
demonstrated with low TQ concentration (5 μM) at 7 days (P<. 0001) and 21days 
(P<.0.05). Significantly higher levels of ALP activity were observed in all TQ groups at 
7 days (P <0.0001) and 21 days (P
<0.0001). DSP expression was significantly down-regulated in all TQ groups at 7 days 
compared to the control (P <0.05). However, at 21 days, all various TQ concentrations 
reacted with HDPCs to produce DSP and started to differentiate the same as the control 
group, except with TQ =15 μM, where DSP was significantly down regulated compared 
to the control group (P<0.0001).
Conclusion:
This is the first report to investigate optimal TQ concentrations needed to induce 
HDPC attachment, proliferation, and odontogenic potential. This might lead to the 
development of new odontogenic treatments having clinical application.
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