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Abstract

Objective. Current study was aimed to evaluate the activity of biosurfactants and
other cleansing solutions of the acrylic resin on growth of Candida albicans and

Streptococcus mutans.

Study design. Heat cure acrylic resin discs were prepared and precoated with four
types of liquids: water, biosurfactant, chlorhexidine mouth wash and denture
cleanser. The water was used as control. The discs kept in the solutions overnight
after that the antimicrobial assay was tested against Candida albicans and
Streptococcus mutans. Also reduction of growth and biofilm formation of C.
albicans on denture acrylic discs was tested by using biosurfactant.

Results. Precoating with biosurfactant caused a greater inhibition in the growth of
both types of the microorganisms than chlorhexidine and denture cleanser, with
inhibition zone diameter 25mm and 15mm against Streptococcus mutans and
Candida albicans respectively , 96 % of Candida albicans growth reduction on
denture acrylic discs. Also biosurfactant showed reduction in biofilm formation of

Candida albicans on denture acrylic discs.

Conclusions. This study demonstrated that biosurfactant was the best preventive
agent for acrylic resin compared with other mouth washer and denture cleanser.
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Introduction

Acrylic resin is the plastic material
widely used in dentistry to make the
denture base. Placement of the
removable prosthesis in oral cavity
leads to time-related direct and indirect
changes in the oral environment. Direct
mucosal reactions often result from
mechanical irritation together with an
accumulation of microbial plague on
the dentures plus an infrequent toxic or
allergic reaction to constituents of the
denture material." There are several
sequelae caused by wearing removable
prosthesis from these sequelae is the
plague accumulation.?

The porous surface texture of heat-
cured acrylic resin favors the

accumulation of dental plague and
creates an environment for candida
colonization that irritates the denture
bearing area.’

Candida species are normally
present in apparently healthy persons.
Wearing of dentures is one of the most
important factors affecting candida
carriage. The denture cause alteration
in the ecological environment of the
prosthesis covered area. The denture
act as a reservoir and produce good
environment for colonization and
adhesion of candida. The concentration
of exotoxins and metabolic product of
fungal colonies may irritate the oral
mucosa.*”

* College of Dentistry, Al-Mustansiriyah University.
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C.albicans is not the only cause of
the denture stomatitis but it is due to
biofilms of other microorganisms that

may involve S. mutans®’.
Streptococcus mutans is one of acrylic
denture surfaces members which

compete with C. albicans for sites of
biding and it can encourage adhesion
of yeast.’

Several microorganisms (fungi and
bacteria) accumulate on the surface of
the acrylic denture and may be difficult
to clear even by strong mechanical
cleansing or chemical compounds.?
The close association of bacteria and
fungi surrounded by their metabolites
and components of saliva may be the
definition of denture biofilm.” When
dentures shabby in the mouth a
microbial biofilm will develops , which
similar to dental plaque. This biofilm
result in a condition known as
candidiasis. Many wearers of dentures
are affected by candida infections in
oral association with  prosthesis
stomatitis™.

Chlorhexidine (CHX) is one of the
disinfectants, which used against
candidiasis**. Denture cleansers also
used in preventing the denture that
related stomatitis by controlling the
growth of microorganisms on the
dentures when the dentures cleaned by
these cleansers when they are out of
the mouth.

Biosurfactant IS biological
molecules secluded from microbes and
considered a new drugs. They are
produced from different bacteria and
fungi. The biosurfactant consist of a
hydrophilic and hydrophobic
component. The hydrophobic non-
polar part composed of fatty, saturated
or unsaturated acids. The hydrophilic
part is consist of carbohydrates, amino
acids, cyclic peptides or
phosphates'®*®.  There are several
applications for the biosurfactants in
pharmaceutical, bioremediation,

petrochemical, agriculture, cosmetics,
detergent and food industries™.

Biosurfactant in field of
pharmaceutical used for stem fibroblast
metabolism stimulation **> and can be a
viewed as potential cancer
therapeutics'®.  Biosurfactant s
considered as antiadhesive biological
coatings for medical materials, and to
impede the growth of pathogenic
biofilm on  medical insertional
materials, thus reducing infections in
hospital and use of chemicals*®'.

The aim of current study was to

determine  the antibacterial and
antibiofilm activity of  biosurfactant
against ~ Candida albicans and

Streptococcus mutans isolated from
patient's mouth and coating hot cure
acrylic resin by biosurfactant as a
preventive agent.

Materials and Methods

Preparing denture resin discs

Acrylic denture resin discs with
1cm diameter and 3mm thickness were
prepared by the use of wax pattern.
Wax pattern produced by cutting the
cylinder of syringe at a length of 3mm.
The proportioning and mixing of the
acrylic powder and monomer followed
the manufacturer's instructions.
Polymerization was carried out by
processing the resin at 74°C for
1.5hour and then at 100°C for 30
minutes according to manufacturer's
instructions. After complete curing the
flask was removed from water bath and
allowed to cool slowly for 30 minutes
at room temperature then the flask
opened and acrylic specimens were
removed (each flask contain 4 acrylic
discs) (figure 1).

Immersion solutions

Four types of immersion solutions
were used: water as control,
biosurfactant (produced locally from
Leuconostoc mesenteroides
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ssp.cremoris, obtained from Biology
department, Al-Mustansiriyah
University - Irag), chlorhexidine mouth
wash  (Listerine/US) and  denture
cleanser tablet ( Lacalut DENT
Cleaning tabs/Germany) dissolved in
water. The acrylic discs kept overnight
in these solutions to simulate the time
of keeping dentures out of the patient
mouth. At morning, these discs were
placed for farther study.

Microorganisms:

Candida albicans and
Streptococcus mutans were used in
present study obtained from of Biology
department - Mustansiriyah University

- Iraq)

Antimicrobial assay

Kirby — Bauer method was used for
antimicrobial assay of precoated
acrylic discs that immersed in several
immersion solution included water,

biosurfactant, and chlorhexidine
mouthwash and denture cleanser.
Microbial suspension was prepared

then turbidity was adjusted to obtain
approximately 0.5 MacFarland
standard. Microbial suspension was
transferred carefully and evenly spread
on De-Man Rogosa Sharpe (MRS)
agar for S.mutans and brain heart
infusion agar for C. albicans, left to
dry completely at room temperature.
The precoated PMMA denture acrylic
discs were placed on the agar. Later the
plates were incubated for 24 h/37°C.
Inhibition zones that developed around
the discs were measured by millimeter
(mm) using a metric ruler.

Reduction of C. albicans growth

in denture acrylic discs by
biosurfactant:
Reduction of C. albicans

growth in denture acrylic discs by
biosurfactant solution was determined
using Co-culture assay®.

The candida culture was grown in
acrylic  discs with  biosurfactant
solution, the control included candida
culture in acrylic discs with brain heart
infusion broth. Co-cultures of acrylic
discs with biosurfactant solution and
control treatment were incubated for
24 h at 37°C. After incubation 1ml of
each cultures were serially diluted.
Then 0.1ml from each dilution sample
was spreader on brain heart infusion
agar plates. The plates were incubated
at37°C for 24 hrs. Colonies of candida
were counted and the inhibitory effect
of biosurfactant was evaluated and
calculated the percent of reduction of
C. albicans wusing the following
equation described as Gosh et al.**:
R(%)=[A-B]/A x100

R: reduction rate, A : number of
85hermop colonies from acrylic disc in
control , B: number of 85hermop
colonies from acrylic disc treated with
biosurfactant

Antibiofilm activity of
biosurfactant in denture acrylic
discs:

The effect of biosurfactant on
formation of C. albicans biofilm in
denture acrylic discs was examined.
The acrylic discs kept overnight in
biosurfactant solution, a control acrylic
disc kept in water. At morning these
discs were put on filter paper to
removed solution and drying at room
temperature. The dried disks were put
in 10 ml of brain heart infusion broth
that inoculated with C. albicans, and
then they incubated for 24 h at 37°C.
After incubation, the broth was
decanted then all discs were stained
with crystal violet (for 30 min) at room
temperature. After staining acrylic
discs were washed to remove excess
stain and washed three times with 95%
ethanol, then ethanol was collected for
measuring the absorbance of each
piece at 630nm using
spectrophotometer and inhibition of

Go
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biofilm formation percentage was
determined by using the equation

described by Namasivayam et al.”’
%lnhibition of biofilm formation =

0.D control - 0.D treatment
x 100
0.D control
Control: disc kept in water :
treatment: disc kept in biosurfactant

Results

Antimicrobial effect of precoated
denture acrylic discs that immersed in
several immersion solution included
water , biosurfactant, chlorhexidine
mouth wash and denture cleanser were
determined against S.mutans and C.
albicans , the results showed that
biosurfactant had the best antimicrobial
effect with inhibition zone diameter
25mm and 15mm against S.mutans
and C. albicans respectively, followed
by chlorhexidine mouth wash with
inhibition zone 10mm against S.mutans
, While no inhibition recorded against
C. albicans (Table 1, Figure 2).

The candida growth in denture
acrylic disc was inhibited by
biosurfactant which showed high

inhibition effect with 96% reduction of
C.albicans growth.

Anti biofilm effect of biosurfactant
on denture acrylic disc was observed
against C.albicans, with biofilm
inhibition 5% .

Discussion

Increased resistance of pathogenic
microorganisms against drugs
necessity the demand for new
antimicrobial and antifungal agents*"
One of the effective and safe
alternative to synthetic medicines is the
biosurfactant?*?.

Lipopeptide biosurfactants are end
products of microbes which have

antifungal, antibacterial and anti-
adhesive properties®®.  Biosurfactant
showed inhibitory effect against

several pathogenic bacteria®?®. Haque
et al.?® showed that 80% of candida
albicans growth was inhibited at 60
pg/ml biosurfactant and the complete
inhibition of Candida growth was
recorded at higher concentration .

Antimicrobial activity mechanisms
for many biosurfactants included
distortion of the cells and berk of cell
membrane integrity™®.

The coating of silicone elastomer
disks with a lipopeptide biosurfactant
led to the reduction of Candida
albicans biofilm formation?.

The presence of biosurfactant-
releasing S.thermophilus B cells on the
silicone rubber was effective in
reducing adhesion of C. albicans®.
Biosurfactants from  Streptococcus
Thermophiles and L. lactis had an
inhibitory effect on biofilm formation
of pathogenic bacteria on voice
prostheses™. The pretreatment of
polystyrene surfaces and other medical
instrument with biosurfactant
decreased the adhesion of C.
albicans®. Ismaeel et al.** observed
the ability of biosurfactant to biofilm
inhibition in contact lenses.
Biosurfactant ~ showed inhibition
activity against biofilm formation and
adherence of gram positive and gram
negative bacteria®.

Also biosurfactant  antibiofilm
effect on  catheters was observed
against pathogenic bacteria®®. The
chemical and physical conditions of
the biofilm environment changed by
the use of biosurfactant in addition to
its direct effect against the pathogens®.
The amphiphilic effect of the
biosurfactant cause the accumulation
of it at the surface of the acrylic. The
first stage of biofilm formation is the
adhesion so prevention of the adhesion
may lead to reduction of the biofilm
formation. The ability of the
biosurfactant to adsorb on the acrylic
surface may interfere with the
microbial adhesion and desorption
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processes. Also the molecules of the
biosurfactant consist of lipopeptides.
So their anti  Candidal and
antimicrobial activity may be due to
the capacity of these molecules to act
against the microbs These anti-
adhesive and antimicrobial properties
make biosurfactant suitable therapeutic
choice.

This study demonstrated that
biosurfactant was the best preventive
agent for acrylic resin compared with
other mouth washes and denture
cleanser.
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Table 1: Antimicrobial effect of precoated PMMA denture acrylic discs

Immersion solution

Inhibition zone (mm)

Streptococcus mutans Candida albicans
Water 0 0
Biosurfactant 25 15
Chlorhexidine mouth wash 10 0
Denture cleanser 0 0
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Figure 1 : A: the wax patterns for acrylic discs preparation.
B: acrylic discs after preparation.

Figure 2: Antimicrobial effect of precoated PMMA denture acrylic discs
1 acrylic disc immersed in biosurfactant
2 acrylic disc immersed in chlorhexidine mouth wash
3 acrylic disc immersed in denture cleanser
4 acrylic disc immersed in water
A: against Streptococcus mutans ~ B: against Candida albicans

S4¢)



