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Abstract

Objectives: The purpose of this study was to investigate cytotoxicity of glass
jonomer cement containing monocalcium silicate compound (GIC-CS)
comparing with White ProRoot® MTA and Ketac™ Molar on human pulp cells
(HPQ)

Materials and methods: HPC were exposed to extracted solutions of 4
materials; White ProRoot® MTA (Tooth-colored MTA, Densply Tulsa dental,
Tulsa OK, USA), Ketac™ Molar (Ketac™ Molar Easymix, 3M ESPE AG, Germany),
monocalcium silicate (CaSiO}) and GIC-CS in five concentrations (full
concentration (0.2¢/mL), dilution1:1, dilution1:2, dilution1:4, dilution1:8) for 24
hours. The samples were objected to MTT assay. Cell density was measured
for optical density (OD) by spectrophotometer at 570 nm. Cell morphology
was later investigated by phase contrast microscope.

Result: GIC-CS extracts of all concentrations showed no significant difference
in cytotoxicity when compared their optical density (OD) to White ProRoot®
MTA and Ketac™ Molar (P>0.05). Cell morphology appeared to have spindle
shaped, extended-synapsed cytoplasmic process and confluent.

Conclusion: GIC-CS should the same level of cytotoxicity to HPC as White
ProRoot® MTA and Ketac™ Molar. It could be developed as pulp capping
agent in the future.
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Table 1 Cell viability from cytotoxicity assay (%)

Material extracts Concentration Cell viability

Full (0.2¢/ml) 79.51

Dilution 1:1 104.18

White ProRoot® MTA Dilution 1:2 105.31
Dilution 1:4 104.35

Dilution 1:8 103.05

Full (0.2¢/ml) 81.19

Dilution 1:1 100.26

GIC-CS Dilution 1:2 103.93
Dilution 1:4 105.07

Dilution 1:8 103.51

Full (0.2¢/ml) 30.58

Dilution 1:1 96.84

CaSio Dilution 1:2 102.17
3 Dilution 1:4 103.97
Dilution 1:8 102.10

Full (0.2¢/ml) 85.47

Dilution 1:1 101.56

Ketac™ Molar Dilution 1:2 105.12
Dilution 1:4 104.17

Dilution 1:8 105.70

If viability is reduced to < 70% of the control, it has a cytotoxic potential®

Table 2 Mean and standard deviation of optical density (OD) from cytotoxicity assay

Material extracts Level of concentration oD
White ProRoot® MTA Full (0.2¢/ml) 0.171 + 0.041%
Dilution 1:1 0.225 + 0.046
Dilution 1:2 0.226 + 0.047
Dilution 1:4 0.228 + 0.047
Dilution 1:8 0.223 + 0.045
GIC-CS Full (0.2¢/ml) 0.167 + 0.038*
Dilution 1:1 0.217 £ 0.042
Dilution 1:2 0.222 + 0.048
Dilution 1:4 0.222 + 0.046
Dilution 1:8 0.222 + 0.047
CaSiO3 Full (0.2¢/ml) 0.068 + 0.008***
Dilution 1:1 0.214 + 0.051
Dilution 1:2 0.222 + 0.051
Dilution 1:4 0.226 + 0.057
Dilution 1:8 0.223 + 0.055
Ketac™ Molar Full (0.2¢/ml) 0.180 + 0.046*
Dilution 1:1 0.215 + 0.044
Dilution 1:2 0.225 + 0.045
Dilution 1:4 0.221 + 0.042
Dilution 1:8 0.226 + 0.047
Control 0.203 + 0.043

*.Different significantly from other concentrations in the same material extracts (P<0.001)
**.Different significantly from other material extracts in the same concentrations (P<0.001)
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Fig. 1 Mean and standard deviation of optical density (OD) from cytotoxicity assay
*. Different significantly from other concentrations in the same material extracts (P<0.001)
**. Different significantly from other material extracts in the same concentrations (P<0.001)

D E

Fig. 2 Cell morphology under phase contrast microscope (40x) after stimulation by material extracts at
full concentration (0.2¢/mL). (A) Control, (B) White ProRoot® MTA, (C) GIC-CS, (D) Casio,, (E) Ketac™
Molar.
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Fig. 3 Cell morphology under phase contrast microscope (40x) after stimulation by material extracts at
dilution 1:1. (A) Control, (B) White ProRoot® MTA, (C) GIC-CS, (D) Casio,, (E) Ketac™ Molar.
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