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Cytotoxicity of Melaleuca Cajuputi Powell and Cymbopogon Citratus Essential
Oil Formulated in Alcohol-free Mouthwash on Oral Fibroblast Cell
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Abstract

The aim of this study was to determine the cytotoxicity of Melaleuca cajuputi Powell and Cymbopogon
citratus essential oil formulated in alcohol-free mouthwash on oral fibroblast cell; human gingival fibroblast cell. In
vitro study, human gingival fibroblast cells were plated in 96-well plates with 2.5 x10* cell/well and cultured in DMEM
(no phenol red) containing 10% FBS and antibiotics. Mouthwashes were divided into 5 groups; alcohol-free mouthwash
with basic ingredients, alcohol-free mouthwash with essential oil from Cymbopogon citratus 4 ui/ml, alcohol-free mouthwash
with essential oil from Melaleuca cajuputi Powell 8 ul/ml, alcohol-free mouthwash supplemented with 4 ul/ml
Cymbopogon citratus and 8 u/ml Melaleuca cajuputi Powell mix essential oils and 0.12% chlorhexidine mouthwash.
The concentration of all groups was prepared by two-folds dilution in 96-well plate; the positive control cultured in
0.12% chlorhexidine mouthwash and the negative control cultured in DMEM (no phenol red). Plates were incubated
for 24 hours in incubator at 37 °C, 5% CO,, 100% humidity and determined the cytotoxicity by MTT assay and LDH
assay. Cell viability was measured by optical density and ELISA Reader machine was use to read the result. One-way
ANOVA analysis follow by multiple comparison at 95 % confidence of interval to compare non-cytotoxic concentration
of 5 groups. MTT assay showed that the maximum non-cytotoxic concentration of 5 groups was at 1:8, 1:16, 1:32, 1:32
and 1:128, respectively and statistically significant differences (p<0.05). LDH assay showed the maximum non-cytotoxic
concentration was at 1:8, 1:16, 1:32, 1:32 and 1:256, respectively and statistically significant differences (p<0.05). In
conclusion, the alcohol-free mouthwash with basic ingredients was least cytotoxicity to human gingival fibroblast cell.
The alcohol-free mouthwash supplemented with 4 ul/ml Cymbopogon citratus was less cytotoxicity than alcohol-free
mouthwash with essential oil from Melaleuca cajuputi Powell 8 ul/ml. The alcohol-free mouthwash supplemented
with both mix essential oils and alcohol-free mouthwash with essential oil from Melaleuca cajuputi Powell was

non-cytotoxicity at the same concentration. 0.12% chlorhexidine mouthwash was the most cytotoxicity.
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Table 1 The relationship between mean + standard deviations of percent of cell viability and concentration of mouthwash determined

by MTT cytotoxicity assay

Percent of cell viability (mean + SD)

Alcohol-free mouthwash

Concentrations 4 pVUml

Basic ingredients Cymbopogon

citratus essential oil

Melaleuca cajuputi

4 u/ml Cymbopogon
8 pu/ml H Y 5 gl 0.12%
citratus, 8 yVm
' H chlorhexidine

Melaleuca cajuputi

Powell essential oil

Powell mix essential oils

1:2 52,63 + 1.73 ¢ 2482 +0.23°
1:4 63.71 + 1.75 ¢ 2837 +0.19
1:8 97.46 +2.22°¢ 47.38 + 2.77°
1:16 98.90 + 1.91 ¢ 88.06 + 4.74 °
1:32 99.68 + 0.56 ¢ 98.39 + 2.79 ¢
1:64 99.36 + 1.11 © 98.64 + 2.36 ©
1:128 98.304 + 2.42 99.77 + 0.35 ©
1:256 99.58 + 0.72° 98.03 + 1.71°
1:512 99.95 + 0.08 ° 99.45 + 0.96 °

10.53 + 0.48 ° 18.29 + 1.22°¢ 1339 + 1.10 °
15.55 + 1.00 ° 19.35 +0.70° 18.67 +1.30°
16.18 + 0.58 ° 20.18 £ 0.33 ° 19.16 + 1.48 °
34.22 +1.46° 42.04 + 1.80 24.02 + 0.54 °
75.80 + 0.72° 85.63 + 0.89 © 35.79 + 0.59 °
80.76 + 0.21 ° 97.65 + 2.04 © 53.53 £ 0.53 °
82.13+ 1.51° 99.03 + 0.93° 93.10 + 2.85 ¢
89.89 + 1.90 ° 99.54 + 0.41 ° 98.41 + 2.76 °
99.41 + 1.02° 99.85 + 0.27 ° 99.31 +1.20°

Different small letters in row indicated statistically significant differences among groups (p < 0.05)
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B Aicohol free mouthash with essential oil from Cymbopogon citratus 4 ul/ml

[0 Alcohol free mouthwash with essential cil from Melaleuca cajuputi Powell 8 pl/ml

B icohol free mouthwash supplemented with & pl/ml Cymbopogon citratus and 8 ul/ml Melaleuca cajuputi Powell mix essential oils

O 0.12% chlorhexidine mouthwash

1 Square bracket indicated statistically sisnificant differences among groups (p < 0.05)
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Figure 1 The relationship between percent of cell viability and concentration of mouthwash determined by MTT cytotoxicity assay
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Table 2 The relationship between mean + standard deviations of percent of cell viability and concentration of mouthwash determined

by LDH cytotoxicity assay

Percent of cell viability (mean * SD)

Alcohol-free mouthwash

Concentrations 4 pyml

Basic ingredients Cymbopogon

citratus essential oil

Melaleuca cajuputi

4 p/ml Cymbopogon 0.12%

chlorhexidine

8 pUml
citratus, 8 p/ml

Melaleuca cajuputi

Powell essential oil

Powell mix essential oils

1:2 25.49 + 0.03 ™ 3341 +3.77°¢
1:4 48.18 + 0.27 © 40.03 + 4.26 ©
1:8 7241 + 154 ° 65.56 + 5.59 °
1:16 78.79 + 1.52° 82.76 + 2.65°
1:32 81.32 +0.84 87.09 + 2.02 ¢

15.08 + 2.58 ° 2264 + 4.54 % 20.98 + 2.75 %
18.64 + 2.95° 2441 + 419 2722 +1.93°
2519 +4.15° 28.33 + 538 ° 31.23 + 1.41°
35.05 + 2.54 ° 33.04 + 2.93° 32.28 +1.97 °
7343 + 150" 71.35+0.86 ° 34.54 + 3.26°
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Table 2 The relationship between mean + standard deviations of percent of cell viability and concentration of mouthwash determined

by LDH cytotoxicity assay (cont.)

Percent of cell viability (mean * SD)

Alcohol-free mouthwash

Concentrations 4 pUmt

Basic ingredients Cymbopogon

citratus essential oil

Melaleuca cajuputi

4 pml Cymbopogon 0.12%

chlorhexidine

8 pvUml
citratus, 8 pml

Melaleuca cajuputi

Powell essential oil

Powell mix essential oils

1:64 8232+ 1.84° 89.07 + 2.13 ¢ 82.50 + 3.52° 88.79 + 1.03 ¢ 39.48 + 1.55°
1:128 74.05 +4.72° 91.56 + 2.68° 86.12 + 212" 90.25 + 2.14° 69.06 + 1.19 °
1:256 9177 + 1.11 % 9352+ 1.13°¢ 87.26 + 0.60 ° 91.11 +3.16 ™ 74.92 + 1.59°
1:512 96.55 = 1.88° 96.43 = 1.75° 90.45 + 1.70 92.61 331" 85.95 = 2.58 °
Different small letters in row indicated statistically significant differences among groups (p < 0.05)
=
100.00- — = =

90.00-]

% cell viability

. Alcohol free mouthwash with basic ingredients

1:256 1512

concentration

[ Alcohol free mouthwash with essential oil from Cymbopogon citratus & ul/ml

[ Alcohol free mouthwash with essential oil from Melaleuca cajuputi Powell 8 pl/ml

B 2icohol free mouthwash supplemented with & pl/ml Cymbopogon citratus and 8 pl/ml Melaleuca cajuputi Powell mix essential oils

D 0.12% chlorhexidine mouthwash

1 Square bracket indicated statistically significant differences among groups (p < 0.05)

31/17/" 2
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Figure 2 The relationship between percent of cell viability and concentration of mouthwash determined by LDH cytotoxicity assay
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