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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.

Keywords: Cytotoxicity, Oral fibroblast cell, Cymbopogon citratus, Essential oil, Alcohol-free mouthwash, Melaleuca

cajuputi Powell
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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
4 L Cymb
Concentrations 4 pUml 8 puiml uVml Cymbopogon 0.12%

Basic ingredients Cymbopogon

citratus essential oil

Melaleuca cajuputi

citratus, 8 p/ml
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 ¢ 5353 + 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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Figure 1 The relationship between percent of cell viability and concentration of mouthwash determined by MTT cytotoxicity assay
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WAy 74.92 + 1.59 AadiU wazlanssos Witd AN Isana
(p<0.05) (137471 2 uAz3UT 2)

AISNT 2 AIENUSSEINARaYsosazANITInYeuTas + A Tenuusnsg I wasmsTurenhe s nanmveaeua Ity

A8 350080y

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- = o = =

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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2425 s &
INNIANYIUNUIN NITNAFDU

wagldssaznamaaouliviu
anuduiiviewadasndulowionanuyedveshendiulin
& \ & ad o 2 A
14 5 NEUNARBINTINEDLIS linananeaeunnuduiululy
a a Y H v cala
Emaiennu Ae enUiuUnUsIAINNLEANBgRaNIRNY
| k1 ~ & a1 sy A H )
dunaniug e luiiowadtosiian thetudnunean
s - o ~ & a1
uoanegeanauthiuvensEmenzlas 4 uU/ml danudufivee
WwaatesnIetuUINUSIAINNLDANDERANANYNT UMD
< - v ¢l
SEMELELAYT 8 pi/ml dgntiuunusAanLeanageaingy
Psiureusewissanarialanuduiyrawadwinfutiien
ThulnUsAnLeanaseaiNautTuioussLaTnu e
a8 warianuduivsswadtesnininetuuineass
g aa Y v v = & a o 6% v
WNIRUANLINTUSa8AY 0.12 T Tundndunuigntiudin
wasgnildlumeiuanssy Ienunsfinwnu tertiudn
Ao f & ad o & a | s v 9
PldrunanveInaastEndauianuduivrewasaswduly
a ¢ ¢ 4 A a 98 | Y a a
wilonINuyLduatiadilloltayiy® a1ansliinn1ssemeLfed
- T a v A a | 2
faLladiadasln R nsUINLAS seinwKa luYeIUn
I a 1 13 6§ @& ada o 1% & a
nalnenulufivrawadvasrasdndauaryinliwadiinnig
FPurseinnisanazneuvesduUszneunelueas Aaes
& aa ¥ o aaa A v ¢ a @
WwnInuYUNIeEeniwaa @unidulszauinted
f & aa Y o o 1 a g A v ¢ o v
AaRSENTRAuIUivd LM Ul sEaUvRLtaviNwas vi i
A v = a a U e Aa ¥ o
WoruwaatdnuaziUasuwlad finnsiduvesansiiumiin
Tanasi (low molecular-weight) aanannwad Lilodura
fUPaRSENTAUNTANUTUTURT widwaddudaiunaes
& aad aa v v ° v v & ° X
WNTRUNIANULTUgRsI I aviwangnianguInTu
fo ¢ 27 1 & a ¢ v P
AsTITULazEIN? dunabnanuduivrawadasiaduly
wilenanuywdveshdunenszmeaadinuinazazlasdall
3L esnnudunenssmeuTansignaianuing
13 = a o 1 & a 1 I3
parUsEnaumaniivianeviln vililduansnnuduiurewas
Tawadutawuuanie wasinsAnwnuln iidureusemed
duveuludu (lipophilic) aunsaunsneuntagaalazibe
uwad vnlilaswadetuwaduenaanainiu dseaunui
Y ° PP Y] & wa &
undiunenszmeyi g ouwadinuandiduvedlea
(membrane fluidity) LA 1AaNTTTLveleosu (on) uay
Wshueenanwad vnlviwaduanuazene Wedeandosqansseil
W | ¢ A falw
NUMANYUEIUINTDITaAaNLLUAY WUaALAN BT UM
A ) a | A | a X 12 X
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o 8w o v AaAd a ¢ .
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Faflgvslunsvhanelusfiulazfidue (DNA) veswad liin

£28,29

HAANULAT AR wammtﬂuﬁwiamaa ANHANIANEN

Jre1tulnUsaanweaneseanNaLlnsuaNsTIenlas
4 uUmlwaztainun 8 pU/ml fanuduiiviewadasadule
wisnanuyedtesninhethulineeeindiusududu
Sagay 0.12 v lwndnsusting1tiudnUsIAnLeanasea
o dy o = 1% = =1 3
mSutlanunsarluldlnedinadnafesainenishiielsyaen
= | X A ' 1%
anadarannssEALLAassaladalutasnla
p=| a = o = A Ao
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1 U = 1 o = = = U } 4
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Nwrasdiuneuszeusansanayulnsisaoswla lawn
nN13AN®¥1U843 De Oliveira wazauglud a.a. 2017" Anwigms
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Val A( U dy . ..
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Lactobacillus acidophilus, S. gordonii, S. mitis, S. mutans, S.
. . . Ky .
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fugainstainzvesdiegatnasaunuinnaiduiusiunsie
luguuiuedeuilu dunsvedeurnuluiie wui thduvey
semenaylaiinnuluiviowadla human keratinocyte
Tuszausm n13Anw1vee Ortega-Cuadros Wazmnuzlul A.e. 2018%
= Q( 1% d’lj aa I3 a
AnwgvisiuenuAfiSe S. mutans WarvnagauANUTuiyUs
idunenszivenzladrewad keratinocyte Lazaaasaduly
(fibroblast cell) fe/IBiauTiv wut Wevasougvidiuieuupiisy
S. mutans vasihsiureusemenzlasidunan 48 $2lus doase
nﬁa@amaﬂﬁﬁLﬁnmauuwﬁmmm (Scanning Electron
Microscope; SEM) warinSesarAuMeURILad (% mortality)
1 a A‘ 1% d’lj a a a0 Y
nud AgvseudewuaiiBe S. mutans tnslimTesasaume
Yoawadwifiusavar 96 dxunisnaasurnuluiiusowad
keratinocyte Laziwadastaduleme oo Wunan 24 Halus
TsEauANal 1, 0.1 Uag 0.01 pg/mL wudn lilflanauduie
fawaa WanINTLNISANWIVRY Nikolic wavanuzudl .a. 2017°
AnwinsdBugnsiuitetadnuasnageumuluivosidu

170 JDENT ASSOC THAI VOL.72 NO.1 January - March 2022



vaLsEMEINNEUM (Citrus limon) thifumeussimeannninive
(Piper nigrum) waztisiumenszmea YA (Melaleuca
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neauMsaSugvsRudegadnludesunvansuiialdun
S. pyogenes, S. mutans, , S. salivarius, S. sangunis, L.
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