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ABSTRACT

Aims: To measure candidal biofilm activity using pH changes of stomastat, to evaluate the effect of
different types of curcumine solution on Candida albicans biofilm that attached on acrylic resin
denture base material (A.R.D.B.M.) and the correlation of initial number of yeasts inoculated with the
pH value of stomastat after 24 hours incubation period. Materials and Methods: In general, the
number of acrylic resin samples that had been used in this study was 20 samples. Curcumine solution
had been dissolved in three different solvents, those were ethanol, viscous (glycerine), and sterile
distilled water, while cholrhexidine (CHX) alone used as a control negative and distilled water used as
a control positive. The diameter of inhibition zone for the different curcumine solution had been
measured and compared with control (—ve, and +ve); the biofilm activity of Candida albicans on
A.R.D.B.M. was measured by a new method using pH change of stomastat. Results: Demonstrated that
the ability of curcumine solution to decrease fungal biofilm activity on A.R.D.B.M varied depending
upon the type of solvent in which the solution had been dissolved, and ethanolic solution (50%) was
the most effective in reducing biofilm activity of C. albicans on A.R.D.B.M. when compared with
CHX solution which is the most commercially used solution as denture cleanser. Conclusion: The
ethanolic solution of Curcumine can be used in prosthetic dentistry as a new denture cleansing agent.
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INTRODUCTION

The formation of C. albicans biofilms
on prosthetic devices is a significant medi-
cal problem and often necessitates removal
of the device. @

It should be noticed that complete de-
nture play two fold role with regards to cr-
eating predisposition to candidiasis, first
dentures serve as a catalyst to imitation of
chronic atrophic candidiasis and second
they acts as reservoir for organisms.®

Denture plaque formed through micr-
oorganisms colonization from saliva and
oral mucosa and developed by microbial
adherence leads to formation of thin biofi-
Im, followed by multilayer and culminates

in denture plaque, this biofilm is compos-
ed not only of blastospore but also of Can-
dial hyphae ®, thus denture plaque biofi-
Im means the communities of micro orga-
nisms attached to surface ®, it represents a
protective reservoir for oral microbes ©,
therefore it is essential to assess the effect
of cleansing agents on removing the colo-
nized yeasts particularly fungal biofilm.
Before three years, it was obvious th-
at some of medicinal plants solutions exhi-
bited anti adherent and antifungal effect in
removing C. albicans cells from acrylic re-
sin denture base material (A.R.D.B.M.)
surface and can be used as a mouth rinse
or denture soaking solution or boths of
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them.”

In animals, curcumine was applied to-
pically which exhibited an inhibitory effe-
ct on dermophytes and pathogenic fungi
affect yeast isolates®, also it have antifu-
ngal activity against C. albicans.® Curcu-
mine is a yellow pigment contained in the
rhizome of the plant, (Curcuma longa) tur-
meric is the active component, it is an herb
of the ginger family that is extensively cul-
tivated in India, it is ideally used in foods
for its colour and flavor.®?

It has long history of safe use in Ayu-
rvedic medicine, and particularly in the tr-
eatment of inflammatory disorders. In add-
ition to its anti-inflammatory properties,
curcumine is a potent anti—oxidant, stron-
ger than vitamine E in preventing lipid pe-
roxidation in vitro.®

Depending on what’s previously me-
ntioned; the purposes of this study were to
develop a new method to quantify the acti-
vity of fungal biofilm and to evaluate the
efficacy of curcumine solution as denture
cleansing agent comparing it with the most
commercially used denture cleanser which
is chlorehexidine.

MATERIALS AND METHODS

Heat polymerized denture acrylic res-
in sheets (10x10x1.5mm + 0.5) were fabr-
icated in which polymer and monomer
were mixed according to manufacturer’s
instruction; A smooth surface was obtain-
ed by pressing the mixture between two
glass slides surfaces. The mixture was fla-
sked and processed in water tank at 70 °C
for 90 minutes. and then at 100 °C for 30
minutes, then the processed acrylic resin
sheets were cut into (10x10x1+ 0.5) mm,
the number of total samples were process-
ed and used in this study were 20 sampl-
es.®"

Brain heart infusion broth was used in
this assay for culturing Candida albicans
which was isolated on sabourauds dextrose
agar from the inner surface of upper com-
plete denture.”

The rhizome of the Curcumine longa
plant is the portion that used medically it
is usually cleaned boiled, and dried yieldi-
ng a yellow powder (Curcumine).®? In the
this study three different solution of Curc-
umine were used and in two concentration.
For each one 50%, and 100% the first one
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was ethanolic solution of Curcumine
(ESC), the second one was viscous solutei-
on of Curcumine (VSC) and the third one
was watery solution of Curcumine (WSC).

The ethanolic solution of curcumine
(ESC) 50% was prepared by resuspending
50 gm of Curcumine in 100 ml of ethanol
(95%), while 100% solution of ESC was
prepared by resuspending 100 gm of Curc-
umine in 100 ml of ethanol 95%.

The viscous solution of Curcumine
(VSC) was prepared by resuspending 50
gm of Curcumine in 100 ml of glycerine
solution (50% solution), while 100% solu-
tion was prepared by resuspending 100 gm
of Curcuminme in 100 ml of glycereine
solution.™ Watery solution of Curcumi-
ne (WSC) 50% was prepared by resupend-
ing 50 gm of Curcumine in 100 ml of ster-
ile distilled water, while (100%) solution
was prepared by resuspending 100 gm of
Curcumine in 100 ml of sterile distilled
water.

Discs were prepared by adding 1.0 ml
of ESC, VSC and WSC for each concentr-
ation (50, 100%) to 10 discs. Chlorhexidi-
ne gluconate solution 0.2% was used as
control. Colonies were streaked on sabour-
aud agar medium within 15 min®* after
plates were inoculated with the previously
prepared discs of both concentration, 50%
and 100% for each solution (ESC, VSC,
and WSC) applied to the inoculated plates
by sterile forceps. Then the plates were pl-
aced in an incubator at 37 C for 24 hou-
rs.2>) After incubation the plates were
examined and the zones of inhibition of
growth were noticed and measured in mm.
Results were interpreted by comparing the
zone with chlorhexidine gluconate 0.2%.

Since Candida albicans biofilm are
multi layered with aggregated blastospore
and hyphae"®, It’s difficult to quantify the
cell number by conventional vital counting
or direct counting under light or sca-nning
electron microscopy, therefore, the numb-
er of vital cell of colonized yeasts (biofilm
activity) was studied by the following new
method(Figure 1).*%

Each sample of denture base has been
placed on the bottom of sterile beaker.
Add 0.5 ml of serum then incubated for 1
hour, at 37 «C after that serum was aspira-
ted then 0.025 ml of yeast suspension 10°
cell/ml was inoculated.
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Figure( 1): Schemetic diagram of biofilm assay procedure

Yeast suspension was determined by
total cell count using haemocytometer %,
then incubated for 2 hours, at 37 °C after
that 2 ml of sabouraud broth was added
to each beaker, incubated for 6 days at
37-C. To assess the ability of Curcumine
solutions to remove Candidal biofilm, yea-
st colonized suspension were immersed in
to 50 ml of each of the following:

e ESC 50% (Ethanolic solution of Curcumi-
ne)

e V/SC 50% (viscous solution of Curcumine)

o WSC 50% (watery solution of Curcumine)

o Chlorhexidine gluconate solution 0.2% as
control positive.

o Sterile distilled water as control negative.

After that each beaker was incubated
for 2 hours washed with sterile distilled
water and then 2 ml of stomastat (modified
sabouraud broth containing 0.01% wt/vol
chloramphenicol)®*?? were added to each
beaker. The initial number of yeasts inoc-
ulated was determined by total cell count

using haemocetometer, than after 24 hr of
incubation the pH of medium with each
specimen was measured using a pH meter
instrument (HNNA, CE, Italy).

The result were tested for their signif-
icant by Student's t- test, F -test and Dunc-
an multiple range test (P<0.05 probabili-

ty).

RESULT AND DISCUSSION

According to the result that obtained
from measuring (the means of the inhibiti-
on zone diameter for all solutions of Curc-
umine) the ethanolic solution of 50% con-
centration have the greatest diameter zone
of inhibition (13 mm) comparing it with
the control solution (CHX) which has the
diameter zone of inhibition 15.5 mm, in
which the effect was not significantly diff-
erent between them while 100% concentr-
ation of E.S.C and the other types of Cur-
cumin solution in their different concentra-
tion, 50%, and 100% had antifungal effect
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which were significantly different from
CHX and ESC (50%). this mean those so-
lutions had the least antifungal effect as
shown in Figure (2), for this reason the se-
cond concentration of 100% for all solute-
ons were excluded, and used only the first
concentration (50%) for all curcumine
solution in the second new method which
are used for demonstrating the reduction

Candida albicans, biofilm activity so the
result of present study demonstrated the
antifungal activity of curcumine solution
against C. albicains cells. This agreed with
different studies®?, this is because turmer-
ic solution and the essential oil of Curcu-
ma longa inhibit the growth of a variety of
bacteria, parasites and pathogenic fungi.®

Inhibition |
Zone(mm)

0.2% 50% 100% 50%

vsSc WSC WsC
100% 50% 100%

Figure (2): Antifungal effect of different Curcumine solutions
compared with control treatment. ESC: Ethanolic solution of
Curcumine; VSC: viscous solution of Curcumine; WSC:

watery solution of Curcumine

From Figure (3) and Table (1) de-
monstrated the effect of E.S.C in 50%
concentration, with CHX in 0.2% con-
centration, and D.W on initial number
of C. albicans cells inoculated in sto-
mastat and the result showed that both
of CHX and E.S.C had the highest eff-
ect on reducing the number of C. albic-

them was not significant while the effe-
ct was significant when compared with
others. The same table showed that the
most effective solutions in reducing the
initial  number of C. albicans were
CHX and E.S.C, both of them had their
effect in changing the pH of stomastat
toward neutral pH.

ans cells in which the effect between

Table (1) : Relationship between the number of yeasts initially inoculated and the pH value
of Stomastat after 24 hr.

pH of stomastat after 24 hr Initial number of yeasts

Treatments inoculated
Mean £SD Mean +SD
Chlorhexidine gluconate
0.296(control +) 6.23 £0.017 4.38£0.75
Distilled water(control -) 4.80 +0.01* 26.7 £ 3.8*
ESC 50% 6.19 £ 0.03 4.45+0.54
VSC 50% 5.89 £ 0.007* 8.75+1.1*
WSC 50% 5.13 £ 0.009* 16.50 £ 1.6*

SD: Standard deviation; ESC: Ethanolic solution of Curcumine; VSC: viscous solution of
Curcumine; WSC: watery solution of Curcumine.
Significantly different from Chlorhexidine at P>0.05
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Figure (3): Efficacy of ESC, VSC and WSC to reduced the fungal
biofilm activity compared with the control treatments. DW:
Distilled water; Chlor: Chlorhexidine; ESC: Ethanolic solution of
Curcumine; VSC: viscous solution of Curcumine; WSC: Watery solution

of Curcumine

This result is very important because
an increase in C. albicans cells growth
was noticed and their activity in acidic me-
dium and vasa versa ?*?) the data obtain-
ed by this method are directly implicated
in the etiology of denture induced stomata-
tis, since the pH reduction caused by acid
production of fungi in the residual biofilm
was directly measured.

The commonly used method for exa-
mining the ability of denture cleansing
agents in reducing or removing the coloni-
zed yeast and fungal biofilm from acrylic
resin surface is the conve-ntial vital count-
ing which has short comings particularly
for the hyphal emergence which was aggr-
egation of yeasts in both blastospore and
hyphal phases which commonly take place
in the colonization process, therefore this
method may give misleading vital count
result®, for this reason a more sensitive
and accurate method to measure biofi-Im
activity of C. albicans was used in this stu-

dy.

CONCLUSION

The method of using pH change of st-
omastat was sufficiently sensitive and qua-
ntitative to assess fungal biofilm activity.

The ability of Curcumine solution to
decrease fungal biofilm activity were esse-
ntially similar to the result of antifungal
effect by measuring the diameter zone inh-

ibition.

The method of using, pH change of
stomastat was used for the first time in this
study for studding the biofilm activity (nu-
mber of colonized C. albicans cells that
adhered to acrylic resin denture base mat-
erial.

The ethanolic solution solution of Cu-
rcumine was the most effective one in re-
ducing C. albicans biofilm activity on
A.R.D.B.M and can be used as a new den-
ture cleansing solution.
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