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ABSTRACT:

Introduction: Colonization of candida on denture soft liners is the utmost significant causative factor in development of denture
stomatitis. Objectives: This in vitro study is done to evaluate the efficacy of tea tree oil against candida albicans when
incorporated into denture soft liners. Materials and Methods: Each 24 specimen disks were prepared and divided into 2 groups
(test with tree oil and control) with 12 samples in each. Test group was mixed with tea tree oil (TTO) into soft liners (St) and
control group without tea tree oil (S) were prepared. These disks were mixed with candida albicans suspension for valuation of
fungal growth and were rinsed with sterile water to eliminate loosely attached superficial organisms. The attached yeasts were
calculated by inoculating them on saboraud’s agar. Treated and control disks were stored in distilled water for 1, 30, 60 days and
washed daily with wet cotton. Data between treated and control disks were compared using t-test. Results: The mean colony
forming units (CFU) per mm? for specimens without tea tree oil after water storage and wash with wet cotton for 1, 30 and 60
days was 6.8 x 10°, 6.2 x 10° 6.7 x 10°, respectively and for specimens with tea tree oil CFU decreased significantly to 1.8 x 10°,
2.6 x 10°, 32.9 x 10° after 1, 30 and 60 days. Treated disks were effective in controlling the growth of C.albicans for two months
following water storage. Conclusion: Mixture of tea tree oil to denture soft liner expressively reduces growth
of C.albicans signifying an effective antifungal management for denture stomatitis.
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INTRODUCTION traumatized oral mucosa, have some microbiological
Denture soft liners are mostly used for therapeutic  and physical disadvantages [2]. One such problem is
aspect in patients who are not able to bear denture  colonization of denture surface by Candida albicans and
induced stresses [1]. Soft liner materials, though being  other micro-organisms, thereby producing denture
used extensively as dynamic impression materials and  stomatitis [2].

also as additions in prosthodontics for management of
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The candida related denture stomatitis is a regular
condition in complete denture wearers, considered by
generalized inflammation of the palatal mucosa covered
by the denture [3]. It is projected to affect about 72% of
this population [4]. Denture encouraged stomatitis can
be managed by either denture repair or replacement,
prophylactic actions adopted by the patients and
prescribing antifungal drugs [5-6]. Biofilms
of candida on mucosal and inert surfaces such as
dentures may contribute to therapeutic failure by
modifying the susceptibility to antifungal agents [7].
This treatment is complicated further in early and
institutionalized patients with limitation of motor skills
and special needs due to factors like loss of memory,
difficulty in proper cleaning of the denture and
following strict routine application of topical antifungal
agent [8].

These short comings have inspired the development of
other methods of drug elution, such as the addition of
antifungal or antimicrobial agents with denture acrylic
resin or with soft liners. A method of treatment by
mixture of tissue conditioner and antifungal agents was
recommended initially [9]. After that several attempts
have been made to incorporate different antifungal
agents such as propolis [10], zeolite [11,12],
chlorhexidine [3], Fluconazole [3], punica granatum
[13], Nystatin [6,14], Itraconazole [6], Miconazole [15],
Ketoconazole [15], Clotrimazole [1] in the resilient
liners with varying degree of success.

The current trend in natural health has paid to the
growing interest in commercially available natural
remedies. Medicinal plants extracts have been used in
developing countries as alternate treatments to health
problems. The essential oil of Melaleuca alternifolia,
also known as tea tree oil (TTO) is a new multi-purpose
herb that can be obtained from its leaves by steam
distillation [16]. TTO has been shown to be promising
as a topical antifungal agent, with recent clinical data
indicating efficacy in the treatment of dandruff and oral
candidiasis [17]. The major advantages of natural
medicinal plant extracts as antimicrobial agents include
enhanced safety and stability without any side effects,
which lack with both organic and inorganic
antimicrobial agents. This in vitro study was done to
evaluate the efficacy of tea tree oil against candida
albicans when added into denture soft liners

MATERIALS AND METHOD

The study was conducted in the department of
Prosthodontics after obtaining approval from the
institutional ethics committee.

Specimen Preparation

The study consisted of 6 groups of soft liner specimens
(each group 12 no.s), among which 3 groups (S', S*,
S%%) were with silicone soft liner alone and 3 groups

(ST ST*, and ST®°) were with adding of TTO into
liner material as displayed in [Table-1]. The soft liners
were handled conferring to manufacturer’s instructions.
The soft liner material was added in supplied automix
cartridges and the mix was directly placed into the ring
form of mould with a diameter of 5mm and 1mm
thickness. Thus, all the specimens were equipped to a
uniform size with smooth surfaces by placing polyester
film over them. ST specimens were prepared by adding
15% concentration of TTO by weight to silicone
samples and processed as above. A total of 72
specimens (36 with liner and 36 with TTO added liner)
were organized and permissible for autopolymerization
for 20 minutes at room temperature. Later the
specimens were stored in distilled water for day 1 (S',
STY); 30 days (S*°, ST*); and 60 days (S%, ST*°) and
were cleaned with wet cotton gently for one minute
each day.

Table-1: Indicating test groups of silicone soft liners
wit n=12

S" without TTO, stored in distilled water for 1 day

ST with TTO, stored in distilled water for 1 day

S¥ without TTO, stored in distilled water for 30 days

ST>® with TTO, stored in distilled water for 30 days

S® without TTO, stored in distilled water for 60 days

ST*® with TTO, stored in distilled water for 60 days

Fungal growth Valuation

Standard ATCC (10231) permitted C.albicans strains
were collected. Sabouraud’s dextrose agar medium was
prepared. Five ml sabouraud’s broth was poured into
each test tube and was autoclaved. The broth was
inoculated with full loop of C.albicans 24 hours before
placing the discs, so that the organisms were in active
growth phase when broth was added to disks. The discs
were placed on a membrane in a well of Transwell plate
with two disks per well after 24 hours.

An inoculum of 10°'CFU / ml was prepared, and
sabouraud’s broth was inoculated into each well with
adjusted yeast suspension. Such plates were incubated
for 24 hours at room temperature. Growth controls
consisting of 1ml of SDB were inoculated for each test.
The broth was removed with a sterile pipette after
incubation. The disks were rinsed with sterile water to
remove the loosely attached C.albicans. Surface
organisms were removed from the disks by placing it in
sterile test tubes containing sterile saline and sonicating
for 5 minutes. Serial dilution (10x) was prepared of the
eluate and 100 pl of each eluate was placed on duplicate
plates with sabouraud’s agar. The plates were incubated
at 37°% for 24 hours and the colonies were
counted. C.albicans growth assay was carried out for
the 6 groups of specimens on day 1(S1, ST1), day 30
(S30, ST30) and day 60 (S60, ST60). Student’s t-test
was applied to analyse the data using SPSS software.
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Table-2: The mean colony forming units (CFU) per mm? with tea tree oil after and control group

Specimens n Mean + SD 95% confidence interval p-value
st 12 6.8+39 6.6—7.2 0.001
ST? 12 1.8+34 41-53

S5 12 6.2+5.1 52-6.3 0.001
ST® 12 26+23 1.7-2.8

S 12 6.7+5.1 32-43 0.001
ST® 12 29+21 2.6-31

Total 72 48+15 43-51

RESULTS

Results recommended that there was a substantial
difference among the mean CFU per mm? for soft liner
with TTO and untreated control liner at each time
interval at 1, 30 and 60 days. Colonization was lower in
TTO combined disks in comparison to control disks (p
= 0.001). Statistically no significant difference was
found in CFU of control disks following water storage
up to 60 days. Growth of C. albicans was meaningfully
inhibited up to 60 days in treated disks following
storage in distilled water and washing with wet cotton
daily for one minute. The mean colony forming units
(CFU) per mm? for specimens without tea tree oil after
water storage and wash with wet cotton for 1, 30 and 60
days was 6.8 x 10° 6.2 x 10° 6.7 x 10° respectively
and for specimens with tea tree oil CFU decreased
significantly to 1.8 x 10° 2.6 x 10°, 32.9 x 10° after 1,
30 and 60 days. Treated disks were effective in
controlling the growth of C.albicans for two months
following water storage (Table-2).

DISCUSSION

Removable prosthesis, when placed in the oral cavity
produces numerous changes in the oral environment,
which may adversely affect integrity of oral tissues,
denture stomatitis being one of the important clinical
presentations of oral candidiasis [9]. Though the
aetiology is multifactorial [4], denture bio-film
components, such as C.albicans play a basic role in
development of candidiasis [18]. Novel agents from
natural resources are essential, which can inhibit the
growth of microorganisms in the biofilm, and would
enhance the effective alternative therapeutic modalities,
as the action of antifungal agents may be limited by
their penetration and chemical reaction into biofilm
matrix, the extracellular polymeric material [19].
Recently, incorporating extracts of medicinal plants into
biomaterials have been in practice and found to be a
natural alternative with excellent antifungal effects [16].
TTO, the volatile essential oil from Australian native
plant Melaleuca alternifolia, have been largely
employed primarily for its antimicrobial and anti
inflammatory properties, and shows promise as a
topical antifungal agent [20]. This present study

incorporated TTO into silicone soft liner and evaluated
its efficacy against growth of C. albicans.

Results of present study suggested that TTO treated
disks presented significant antifungal efficacy
against C. albicans compared to untreated disks upto 60
days, and this was in agreement with Al-Mashhadane et
al., [16] showed that 15% TTO had significant
antifungal effect against C.albicanson the surface of
heat cure acrylic denture base material. This study
immersed the denture in TTO for 24-48 hours instead
of adding it in the denture itself. Our study has added
TTO into the soft liner so that there is continuous
sustained release of TTO exhibiting antifungal activity
up to 60 days, avoiding other alternative mechanical
and chemical denture cleansing methods [21].

This study also supports the results of Hammer et al.,
[17] suggested that the treatment of C.albicans with
TTO exert antifungal action by altering membrane
properties of fungal cells, which may alter their
permeability and affect the membranes ability to osmo
regulate the cells adequately or to exclude toxic
materials. Our study results are also in agreement with
Emira et al., [22] suggested that plants essential oils
significantly prevent the formation of biofilm at low
concentrations and the potential bio active compounds
in TTO has distinct influence on candida cell growth,
function and biofilm formation by interfering any of the
steps involved in bio film development and has a
potential anti-adhesive effect of candida strains on
PMMA.

Pachava et al evaluated Antifungal effect of Denture
Soft Liner mixed with Tea Tree Oil and observed that
adding of tea tree oil to denture soft liner significantly
reduced growth of C.albicans suggesting a new form of
intra oral effective antifungal management for denture
stomatitis.”® Chincholikar et al evaluated Two
Antifungal Agents added in Auto Polymerising Denture
Base Resin, Heat Polymerising Denture Base Resin and
concluded that 1) Fluconazole was recognized to be
further effective than herbal neem extract against
Candida albicans; 2) Permanent silicone soft liner was
established to be the most effective polymeric system
for sustained release of antifungal agents up to 21
days.?
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Baygar et al assessed Functional denture soft liner with
antimicrobial and antibiofilm properties and found that
Carvacrol-incorporation  visibly  decreased  the
colonization and plaque formation of oral pathogens,
particularly C. albicans accumulation. Carvacrol may be
useful as a hopeful agent
for antibacterial and antifungal management for denture
soft lining materials.?® Vankadara et al evaluated the
Colonization and Inhibition of Candida albicans in
selected commercially available denture lining
materials material by mixing them with varying
concentrations and doses of tea tree oil. The GC soft
liner had advanced varage colonization and lesser zone
of inhibition of C.albicans when compared to Visco-gel
soft liner . the addition of Tea Tree oil, Viscogel had
good acquired good antifungal properties than GC-soft
lining materials.?®

CONCLUSION

Soft liners mixed with TTO have resulted better
antifungal efficacy up to 60 days indicating the
opportunity of this essential oil for therapeutic use
against denture stomatitis.
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