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ABSTRACT

Aim: this study aimed to evaluate the effect of incorporation of Nystatin antifungal with tissue
conditioner applied to the maxillary complete denture on growth of Candida Albicans.

Materials and methods: Fifteen completely edentulous patients were selected and conventional
complete dentures were fabricated for each patient. Viscogel tissue conditioner was applied
at denture delivery. Isolation and identification of Candida albicans were done using Agar core
inhibition assay after two months from wearing the denture. Then, a new application of viscogel

mixed with Nystatin antifungal was applied replacing the first one and after additional two months

from wearing the denture, Isolation and identification of Candida albicans was done.

Results: there was no significant difference was observed before and after application of

Nystatin antifungal.

Conclusion: tissue conditioner when mixed with Nystatin antifungal showed no marked effect

on inhibition of Candida Albicans.
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INTRODUCTION

Complete denture prosthesis involves the
replacement of the lost natural teeth and the
associated structures of the maxilla and the
mandible. One of the goals that the dentist has to
achieve is to produce a denture that is retentive and
stable in place which in turn enhances both function

and esthetics.V

Candida Albicans is a component of the normal
oral flora, but local and systemic factors can
transform this commensal C. Albicans to a pathogen
causing Denture Stomatitis.®”

Denture Stomatitis is multifactorial in origin.
Denture Stomatitis is an inflammatory condition
involving the tissues covering the denture base. It
is more common in maxilla and rare in mandible.
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Candida Albicans infection and trauma
are significant causes for Denture Stomatitis.
Predisposing factors include poor denture hygiene,
bad denture wearing habits, xerostomia, medications

and nutritional deficiencies.®”

This condition can be managed by improvement
of denture hygiene, use of tissue conditioner to
improve denture adaptation, and topical application
of antifungal when presence of yeast has been
confirmed.®

Tissue conditioner improves the adaptation
between the denture and denture bearing tissues and
thus allow recovery of the tissues.©

Tissue conditioner promotes or supports in
vivo candida colonization in short term use of
tissue conditioner. However, in vitro use of tissue
conditioner for long periods of time, intensify the
formation of fungal biofilms. Presence of saliva and
serum pellicle promotes colonization of antifungal
by Candida.

The first step of colonization is fungal adhesion
to the surface of material then, fungi can penetrate
into the material. ®

Combination of tissue conditioner and
antifungal agent provides prolonged action of the
drug, low cost and helps rapid tissue recovery after

trauma. @1

AIM OF THE STUDY

In this study we compared the effect of tissue
conditioner before and after incorporation of
Nystatin antifungal on the growth of Candida
albicans.

MATERIALS AND METHODS

Fifteen male completely edentulous patients
were selected from the out-patient clinic, Fixed and
Removable Prosthodontic Department, National
Research Centre, Cairo, Egypt. Age range was
between 45 and 65 years. Patients were non-
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smokers and having healthy mucosal coverage
free from any signs of inflammation, ulceration or
hyperplasia. All patients had well-formed residual
alveolar ridge free from severe bilateral undercuts
and bony spicules or sharp ridges. All patients were
free from any T.M.J. disorders and having angle
class1 ridge relationship. Patients also, were Free
from any systemic diseases that may affect the oral
condition e.g. diabetes mellitus and anaemia and
had no previous denture experience.

Patients were evaluated before inclusion in this
study through history and clinical evaluation Each
patient received upper and lower complete dentures
that were constructed in a conventional manner.

At the visit of denture delivery, patients were
motivated to practice oral hygiene measures as
to remove the dentures overnight, to remove the
dentures after every meal and rinse them under
running water only and not to keep the dentures in
any type of denture cleansers but keep it only in a
cup of tap water.

Before application of tissue conditioner, patients
were instructed to rinse with 0.2% chlorhexidine
mouth wash once to remove any Candida attached in
their mouth (which may affect the results) and swab
was taken from the palate and cultured to ensure that
no Candida exists. Then, viscogel tissue conditioner
was mixed in sterile dippen dish according to
manufacturer instructions and applied to the fitting
surface of maxillary and mandibular dentures. The
dentures were inserted with instruction to come
back after two months.

Isolation and identification of Candida albicans

After two months, samples were obtained
by Vigorous rubbing of all the fitting surface of
maxillary complete denture using sterile cotton
tipped wooden swab for each patient.

Each swab was inoculated immediately in sterile
glass tube containing 2 ml of Sabouraud’s Dextrose
Broth (10gm peptone, 20gm dextrose and 1000ml
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distilled water) and was transferred to the laboratory
within one hour20 .ul from each tube of Sabouraud’s
Dextrose Broth was plated on Sabouraud’s Dextrose
Agar plate to which chloramphenicol was added (40
gm dextrose, 10 gm peptone, 15 gm agar, and 1000
ml distilled water), and spreaded using a sterile bent
glass rod.

The Sabouraud’s Agar plates were incubated at
370C for 48 hours, after which all the resulting yeast
colonies were counted and identified as Candida
albicans by germ tube test. Fig. (1)

In the germ tube test, yeast colony was
suspended in 0.5 ml of human serum. The mixture
was incubated at 37°C for 2 hours, and then a drop
of the suspension was examined under the light
microscope for germ tubes. Fig. (2)

If no colonies were observed after 2 days of such
incubation, negative results were reported. The
dentures were mechanically cleaned from Candida
using a soft toothbrush, and another swab was taken
and cultured as previous to ensure that no Candida
exists on the dentures.

Again, The patients were instructed to rinse with
0.2% chlorhexidine mouth wash once to remove
any Candida attached in their mouth as a result of
wearing the dentures and swab was taken from the
palate and cultured as previous to ensure that no
Candida exists.

The first application of viscogel was replaced by
new application of tissue conditioner mixed with
Nystatin antifungal (5%wt/wt TC, equivalent to
100,000IU) with the powder of tissue conditioner
and the dentures were reinserted and patients were
again motivated for proper oral hygiene measures
and instructed to come back after another two
months for sample collection as were described
before.

Samples were treated as previously and the data
were collected and tabulated for statistical analysis.
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Fig. (2) Germ tubes

RESULTS

Data were presented as mean and standard
deviation (SD) values. A logarithmic transformation
(log10 transformation) of each colony forming unit
(CFU) count was performed to normalize the data
before statistical evaluation because of the high
range of counts.

The significance level was set at P < 0.05.
Statistical analysis was performed with SPSS 16.0
(Statistical Package for Scientific Studies) for
Windows.

Comparison including cases with Candida growth

Paired t-test was used to compare between CFU
before and after addition of Nystatin antifungal to
the tissue conditioner applied to the fitting surface
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of the maxillary denture.

The mean and standard deviation values of log
values of CFU were 3.07 + 0.88 and 2.25 + 047
before and after addition of Nystatin the tissue
conditioner in the fitting surface of the denture.

There was non-statistically significant decrease
in mean log  values of CFU after addition of

Nystatin the tissue conditioner in the fitting
surface of the denture (P-value = 0.063).

TABLE (1) Showing comparison between logl0
values of CFU before and after addition
of Nystatin the tissue conditioner in the
fitting surface of the denture

After Before
P-value
SD Mean SD Mean

0.063 0.47 2.25 0.88 3.07

Comparisons for cases with Candida albicans growth

Paired t-test was used to compare between
CFU before and after addition of Nystatin to tissue
conditioner in the fitting surface of the denture.

Mean log10 values of CFU

Fig. (3) Bar chart representing mean and standard deviation
values of log  values of CFU before and after addition
of Nystatin the tissue conditioner in the fitting surface
of the denture
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The mean and standard deviation values of
log,, values of CFU were 291 £+ 0.98 and 2.33 =
0.51 before and after addition of Nystatin to tissue
conditioner in the fitting surface of the denture.

There was non-statistically significant decrease
in mean log values of CFU after addition of
Nystatin (P-value = 0.187).

TABLE (2) Showing the comparison between log10
values of CFU before and after addition
of Nystatin to the fitting surface of the

denture
After Before
P-value
SD Mean SD Mean
0.187 0.51 2.33 0.98 291
e N

Mean log10 values of CFU

Fig. (4) Bar chart representing mean and standard deviation
values of log, values of CFU before and after addition
of Nystatin the tissue conditioner in the fitting surface
of the denture

DISCUSSION

Swabbing technique was employed in this
study for isolation of the yeast Candida albicans
as a simple and efficient method for oral yeast
isolation.!?

The swabs were placed immediately in tubes
of fresh Sabouroud Dextrose (SAB) Broth and
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transferred to the laboratory within one hour as the
swabs should be sent to the laboratory in a standard
transport medium."?

20ml from each tube was plated on Sabouraud’s
Dextrose Agar plate as isolation is best made on
agar plates as the high dextrose concentration and
acidic pH of the formula permits selectivity of
fungi. Chloramphenicol was added as antifungal
to reduce bacterial contamination and the plates
were incubated at 37°C for 48 hours. The resultant
colonies were counted and identification of Candida
albicans was carried out using germ tube test as the
formation of germ tubes in serum is a characteristic
of most clinical isolates of Candida albicans.!'¥

This work was carried out on fifteen patients.
The results showed that Candida was isolated
from seven patients (45% of patients) and Candida
albicans was isolated from four patients (25%
of patients) before and after addition of Nystatin
antifungal to the tissue conditioner applied in the
fitting surfaces of the dentures.

The presence of either Candida or Candida
albicans in some individuals and its absence in
others can be attributed to individual variation as the
commensal existence of intraoral Candida species
varies from 20% to 50% in a healthy dentulous
population and up to 75% in a population wearing
dentures, while the incidence of Candida albicans
isolated from the oral cavity has been reported to
be 30-40% in healthy adults and 50-65% in people
with removable dentures .

It was noticed that there is decrease in the number
of colonies of either Candida or Candida albicans
but this decrease was not statistically significant
before and after addition of Nystatin. This could be
attributed to the effect of saliva which reduces the
adhesion of Candida albicans and thus diminishes
the effect of Nystatin. This was in accordance with
the finding that Candida adhesion to dentures could
be influenced by saliva. Nystatin incorporated with
tissue conditioner isn’t stable inside the saliva and
their concentration gradually reduced. 7
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This is in agreement with clinical studies ¥,
where patients with low or impaired salivary flow
and/or composition presented higher Candida
species counts when compared with saliva from
patients with normal salivary flow.

This influence might be regulated by specific
interactions between the cellular adhesions and
receptors in the salivary pellicle as well as by the
action of salivary proteins as a source of nutrients
for microbiological growth. However, these proteins
might also act by blocking the locations of adhesion
originally present on substrates.'”

The effect of pooled un-stimulated saliva
produced a statistically significant reduction in
adhesion. This reduction in adhesion also diminished
the effect that Nystatin had on the inhibition of
candida growth. ¢”

The decrease in the number of colonies of
either Candida or Candida albicans after addition
of Nystatin to the tissue conditioner applied in
the fitting surface of the dentures could be due
inhibition of formation of biofilm to which denture
plaque will be formed and C. albicans under gores
colonization.®!-??
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