ISSN: 1812-1217

Tea Tree Oil: Anew Antifungal Agents
Against Candida Albicans Cells on He-
at-Cured Acrylic Resin Denture Base
Material. An in vitro study.

Fayhaa AM Al-Mashhadane
BDS, MSc (Assist Lect)

Department of basic Sciences
College of Dentistry, University of Mosul

ABSTRACT

Aims: In this research, the antifungal effect of tea tree oil on Candida that colonizes the heat cured
acrylic resin denture base material was evaluated. Materials and Methods: In this clinical trial, 24
patients wearing upper complete dentures for more than one year were selected randomly from patients
who were attending private dental clinics at Mosul city. Swabs from inner surface of upper complete
dentures were taken for each patient then Candida albican were isolated, after that these dentures were
immersed in the antifungal drugs (tea tree oil solution 15% and fluconazole solution 64 pg/ml) at 24 h
and 48 hr. After that another swap was taken for each sample of complete denture to determine the
antifungal effects of these agents. Results: The results of this study revealed that tea tree oil solution
15% and fluconazole solution 64 pg/ml had a significant antifungal effects, although tea tree solution
effect was significantly less than fluconazole effects compared to control group [Candida albican cul-
ture (before immersion)]. Conclusions: The use of therapeutically active compounds extracted from
plants like tea tree oil will offers a natural alternative with excellent antifungal effect and can be em-
ployed to reduce number of Candida albicans cells including those adhered to acrylic denture base
material. This approach to fungal control is believed to be a practical for home care of dentures.
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INTRODUCTION

Candidiasis is by far the most com-
mon type of oral fungal infection®® Which
can be associated with the formation of
biofilms on bioprosthetic surfaces® and
Candida albicans colonization on denture
material is widely recognized as the main
cause for the developing of denture stoma-
titis in denture user.®¥ The use of antifun-
gal agents has been showen to play an
important role in the control of denture
plague and prevent the Candida—associated
denture stomatitis.®

Tea tree oil (Melaleuca alternifolia)
Figure (1) is a new multi—-purpose herb
and its properties are contained in the oils
of its leaves which contain 1.8% oil that

properties and compromising membrane —
associated functions.®

Figure (1): Tea tree oil Solution

The aims of this study are to evaluate

can be obtained by steam distillation. This
oil contain more than 48 compounds © and
the one that is related to its effectiveness
as antifungal agent is terpinen—4—ol which
is the main active ingredient “that exert its
antifungal actions by altering membrane

the antifungal effect of tea tree oil on sur-
face of heat—cured acrylic resin denture
base material and to compare its effect
with the effect of fluconazole solution
which is effective antifungal drug espe-
cially in persistent or locally invasive
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candida albicans infections.")

MATERIAL AND METHODS

The methodology in this study was
carried out by isolation of Candida albi-
cans this is done by taking swabs from the
inner surface of upper dentures for 24 pa-
tients selected randomly, those were wear-
ing their dentures for more than one year®
and they were attending private dental
clinics at Mosul city.

Swabs were cultured on sabouraud
dextrose medium at 37 °C for 24-48 hr @
and identified according to culture charac-
teristics, microscopic appearance and germ
tube formation.™

The antifungal drugs solutions were
prepared according to their concentration,
the tea tree oil solution was purchased
from local market in a concentration of
15% from the Australian tea tree industry
association which is the source of this ma-
terial in the market, while the fluconazole
solution in a concentration of 64 pg/mi
was prepared from fluconazole tablet
(LABORATE pharmaceuticals).

The weighted amounts of fluconazole
tablet were allowed to dissolve in distilled
water (DW) immediately at the time of
work."® The solutions (Tea tree oil solu-
tion and fluconazol solution) were kept at
25+1°C, this temperature was chosen as
parameter in this study.*

After these steps ,the acrylic resin
denture base material were immersed in

the antifungal drugs (tea tree oil solution
15% and fluconazole 64 pg/ml) for differ-
ent times of immersion (24 hrs and
48hrs),then another swap was taken for
each sample of complete dentures to de-
termine the antifungal effects of these
agents. The antifungal assay was carried
out using broth microdilution method.®
The optical density value was measured
using spectrophotometer (CECIL CE
1021, England) at 590nm wave length.
Swabs were inserted immediately inside
test tubes containing sterilized Brain Heart
infusion broth as transporting medium un-
til they were cultured on Sabouraud’s
Dextrose medium at 37°C. "2

Regarding the statistical analysis, one
way analysis of variance at level of sig-
nificance 0.05 was used, the means were
compared using Duncan New Multiple
Range Test to determine the difference
between the studied groups.

RESULTS

The results of this study that had been
done on swabs of Candida albicans taken
from the inner of fitting surfaces of com-
plete denture bases showed that there was
significant antifungal effect of tea tree oil
(0.25 = 0.1nm) compared to control group
(before immersion) (Table 1) although it
was significantly less than floconazole
(0.09 + 0.003nm).

Table (1) : Duncan’s New Range Test for the anti—fungal effect of the control, tea tree oil and
Fluconazole on candida albicans cells

Drugs No Absorbance Duncan’s Significance
g ' mean(nm)+SD Group* g y
Control (Candu_ja alblqans 24 0.71+0.3 A Significant
culture, before immersion)
Tea tree oil (15%) 12 0.25+0.1 B Significant
Fluconazole (64 pg/ml) 12 0.09+ 0.003 Cc Significant

*Different letters mean significant difference exist; Nm: Nanometer; SD : Standard deviation; pg : Mi-

crogram

The statistical analysis demonstrated
that both times of immersion (24 hours, 48
hours) in tea tree oil solution (5.1 + 0.4,
4.98 + 0.5) (Table 2) and floconazole solu-
tion (2.9 £ 0.7, 2.7 £ 0.5) (Table 3) were
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effective in reducing the number of Can-
dida albicans cells and there was no sig-
nificant differences between two times of
immersion.



The antifungal effect of tea tree oil on the heat —cured acrylic resin denture base material

Table (2) : The antifungal effect of Tea tree oil on Candida albicans cells at different times of

immersion
Time of Immersion (Hour) Number of Canzdida albicans cells Duncan’s*Grouping
mm* + SD
Control time 0 Hour 28.9+29 A
24 Hours 51+04 B
48 Hours 4.98 + 0.5 B

*Different letters mean significant difference exist;SD : Standard deviation

Table (3) antifungal effect of fluconazole on Candida albicans cells at different times of im-
mersion.

Number of Candida albi-

Time of Immersion (Hour
( ) cans cells mm?+ SD

Duncan’s Grouping *

Control time 0 Hour 294+24 A
24 Hours 29+0.7 B
48 Hours 27+0.5 B

*Different letters mean significant difference exist;SD : Standard deviation .

DISCUSSION

Denture stomatitis is one of the im-
portant oral diseases caused by Candida
albicans, it is which is the most common
intraoral infection among individuals who
wear dentures.“? In the this study, the iso-
lation of Candida albicans was achieved
more frequently from the inner or fitting
surfaces of denture base rather than from
corresponding mucosa because Candida
albicans colonization on the fitting denture
surface is heavier than on the palatal mu-
cosa due to the fact that microorganisms
are partly eliminated with shedding of the
epithelial cells.™ The results of this study
showed that tea tree oil solution 15% had a
significant antifungal effect against Can-
dida albicans on surface of heat cured
acrylic denture base material and this was
in agreement with Hammer etal.,®
showed that the treatment of Candida al-
bicans with tea tree oil exert antifungal
action by altering membranes properties of
fungal cells which may alter their perme-
ability and affect the membranes ability to
osmoregulate the cells adequately or to
exclude toxic materials ¢*® and also study
of Francesca M“® showed that tea tree oil
was highly effective in accelerating Can-
dida albicans clearance from experimen-
tally infected rat vagina®”, but in dis-
agreement with results of Tong M *” eva-
luated the efficacy of 10% tea tree oil
cream compared with 1% tolnaftate and
placebo creams in the treatment of tinea

pedis which showed that tea tree oil cream
10% was no more effective than placebo
in achieving a mycological cure.™®

Although there are many antifungal
agents on the markets, tea tree oil offers a
natural alternative and reports indicate that
using this agent in dental hygiene show it
to be an extremely effective antimicrobial
agent.!?

CONCLUSIONS

The essential oil of Melaleuca al-
ternifolia (tea tree) has the antifungal ef-
fect and its ability to reduce number of
fungal cells especially Candida albicans
cells that adhered to acrylic resin denture
base material surface.

Tea tree oil offers a natural alterna-
tive with excellent antifungal effects and it
can be used for home care of dentures.
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