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ABSTRACT

Introduction: Candida is a normal microflora commonly found
in subjects wearing denture compared with nonwearing denture.
Altogether, removable partial denture (RPD) is manufactured
by heat-cured and self-cured acrylic resins.

Aim: The aim of this study is to observe the comparison of the
colonies of Candida sp. in gargling-volume culture from subject
wearers of heat-cured and self-cured acrylic resin RPDs. This
study was conducted in the Microbiology Laboratory of Veteri-
narian Faculty, Syiah Kuala University (Unsyiah).

Materials and methods: This is an analytical study with an
experimental research design. Subjects were obtained by
purposive sampling technique and were willing to fill in the
informed consent. The gargling volume of six subjects wearing
heat-cured and self-cured acrylic resin RPD was inoculated
into the Sabouraud 4% dextrose agar (SDA) and incubated
at 37°C for 24 to 48 hours. The colonies of Candida sp. were
calculated with colony counter.

Results: Only 4 of 6 samples (45% precision) had shown
colonic growth of Candida sp. However, the t-test analysis
shows that the colonies of Candida sp. displayed no significant
difference between subjects wearing heat-cured and self-cured
acrylic resins RPD (p>0.05).

Conclusion: It was concluded that there was no difference in
the number of colonies of Candida sp. in the subject wearers
of heat-cured acrylic resin compared with self-cured acrylic
resin RPDs.

Clinical significance: Clinically, the results of this study
showed differences in the number of colonies of Candida sp.
In the subjects of RPD users of heat-cured acrylic resins, they
contained fewer colonies of Candida sp. than the subjects of
RPD self-cured acrylic resin users.
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INTRODUCTION

Candida species is a fungus, which is commonly found in
healthy oral cavity' and usually persists inside the oral
cavity and constituting 25 to 50% of normal microflora.”
Commensal Candida may become parasitic with predis-
posing factors to help Candida proliferate and cause oral
Candidiasis."® The most common Candida species found
in the human oral cavity is Candida albicans. Furthermore,
other species, such as Candida glabrata, Candida tropicalis,
Candida krusei, Candida dubliniensis, and Candida parapsi-
losis are also found in the oral cavity.! Candida is more
common in women, people with blood type O, denture
wearers, smokers, and immunocompromised patier1ts.4'5
Factors that are capable of increasing the prevalence of
Candida and causing Candidiasis are high carbohydrate
intake, xerostomia, corticosteroid use, immunosuppres-
sive, long-term broad-spectrum antibiotics,"” antihista-
mines,® and mouth breathing.” Some other factors, such
as physiological conditions, nutritional deficiencies,®®
hematinics,* diabetes mellitus,"*>® and the effects of
chemotherapy and radiotherapy.® Denture-related stoma-
titis associated with Candida is the most common form
of candidiasis,” which is of about 60 to 65% in a subject
wearing denture.'

The results of a study in 2007 had shown greater
number of Candida (66.7-73.3%) in denture-wearer sub-
jects of 40 to 59 years old compared with nonwearer
denture subjects (39.3-34.1%).” Several factors affecting
the attachment of Candida to the surface of the denture
are isolated hydrophobicity,' porosity,'>!* water absorp-
tion of the material, surface free energy, and surface
roughness.!?

Acrylic resins are the most common synthetic
polymers used in the making of artificial teeth.'* The
C. albicans are often detected in acrylic resin dentures.
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The amount of Candida on the acrylic resin dentures varies
by over 80%, and the contamination of the maxillary
prosthesis is of 76%. The most commonly isolated species
are C. albicans (78%), C. glabrata (44%), and C. tropicalis
(19%).15 Another study had also mentioned that Candida
adhesion is a complex multifactorial process because it
depended on the host and characteristics of each Candida.!
The most commonly used acrylic resins are heat-
curing and self-curing resins.' The installation of acrylic
removable partial dentures on dental worker (66.3%) was
higher than to the dentists (33.7%) that described at a
study in 2011. Dwi Andhira’s research (2011) shows that
fixed denture made by a dental worker does not meet the
procedural requirements of making fixed denture because
the denture looks like a removable denture but is glued
to the tooth through a self-curing process. In the same
year, another research showed the surface of the self-
cured acrylic resin is more porous and rougher than the
heat-cured acrylic resin.”” A study in 2003 had found that
residual monomers in self-cured acrylic resins were higher
(up to 4.5%) than in heat-cured acrylic resins (2.2%).18 In
general, the fungus tends to stick to the self-cured acrylic
resin rather than to the heat-cured acrylic resin.” In vitro
study in 2011 also showed that Candida is less attached to
heat-cured acrylic resins compared with self-cured acrylic
resins.'® Based on the above description, authors became
interested in engaging in research to see the comparison
of colonies of Candida sp. in gargling-volume culture from
users of heat-cured and self-cured acrylic resins RPD.

MATERIALS AND METHODS

The type of this research is analytic research, with
experimental research design to compare Candida sp.
colonies from gargle volume cultures of users of heat-
cured and self-cured acrylic resins RPD. The research
was conducted at the Microbiology Laboratory of the
Faculty of Veterinary Medicine of Syiah Kuala University,
Indonesia. The population of this study was all partial
denture users made by dental workers in Banda Aceh.
The subjects of this study were users of heat-cured and
self-cured acrylic resin RPDs. The subjects of the research
were obtained by purposive sampling technique with
certain considerations made by the researcher himself
based on the characteristics or properties of the popula-
tion that were formerly known. The sample was Candida
sp. derived from oral specimens of subjects with RPD
of heat-cured and self-cured acrylic resins. Based on
the preresearch data for 3 days in six dental workers in
Banda Aceh, there were 11 people wearing acrylic resin
RPD, that included four heat-cured acrylic resin RPDs
and seven self-cured acrylic resin RPDs. To acquire the
minimum sample, this study used Slovin’s formula, so
that the minimum sample is 3.

Inclusion Criteria

The inclusion criteria were

* Subjects wearing RPDs of heat-cured and self-cured
acrylic resin by dental worker in Banda Aceh.

® Subjects were in good health condition .

* Subjects had not shown any clinical signs of Candida
infection.

¢ Duration of wearing RPD is more than 3 months and
<1 year.

e Willing to be subjects of the research.

Exclusion Criteria

The exclusion criteria were
* Subjects who were smokers
* Subjects who had been taking any medications (anti-

biotic, antifungal, corticosteroid, immunosuppressive,

or antihistamine) within past 6 months

The tools and materials for the research included an
informed consent sheet, questionnaire, sterile gloves,
sterile mask, oral glass, measuring cup, plastic sterile
container, cooling thermo, centrifugate (Kokusan H-9R),
reaction tube, micropipet, paper, cotton, digital scales
(Ohaus), Erlenmeyer (Duran), glass cup (Duran), hot
plate stirrer and heater (Heidolph MR 3001 K), magnetic
stirrer, Petri dish (9 cm diameter), glass spreader, object
glass, autoclave (ALP), Spiritus, Ose, incubator (Memmert),
refrigerators (Toshiba), colony counter (Suntex 570),
microscopes (Olympus CX21), digital cameras (Sony),
notebooks, and stationery. Materials included phos-
phate-buffered saline (PBS) sterile solution (0.01 M
PBS solution, pH 7.2), SDA Germany Merck (Table 1),
Gentamicin 0.1/100 mL, crystalline violet, Lugol and
safranin, 96% alcohol, emerson oil, carbohydrate solu-
tion consisting of glucose, maltose, sucrose, lactose, and
mannitol, and distilled water.

RESEARCH PROCEDURES

This study was conducted in compatible subjects in
accordance with inclusion and exclusion criteria and who
were willing to participate in the study by signing the
informed consent sheet and filling in the questionnaire.
Furthermore, subjects were asked to rinse for 1 minute
with 10 mL of sterile PBS (0.01 M PBS solution, pH 7.2) and
the gargled specimen was filled in as much as possible
into the sterile container. Samples are immediately stored

Table 1: Media composition of 4% SDA

Media composition: Peptone from casein 5g/L
Peptone from meat 5g/L
D(+)-glucose 40 g/L
Agar 15 g/L
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Fig. 1: Gram-staining procedure®

in a cooling thermos to be brought to a microbiology labo-
ratory. The samples were then centrifuged at 3500 rpm
at room temperature for 10 minutes to form supernatant
and pellet. Supernatant was be removed and the pellet
was taken. The pellet was then homogenized using 1 mL
PBS.” Erlenmeyer tube, test tube, magnetic stirrer, Petri
dish, and ose were sterilized with autoclave at 121°C at
15 psi for 20 minutes.” Breeding on SDA media began
from making SDA media first, and the cultured on SDA
Media. Culture was done by inoculating 0.5 mL of the
homogenized gargle volume on the SDA. Calculation of
Candida colonies was done after the colony had grown.
Each dish was counted using a colony counter and after
that identification was done by Gram staining. The cells
of the microorganisms that appeared dark blue/purple
are called Gram-positive, while the red ones are called

Gram-negative (Fig. 1).%

Identification by Fermentation Test and
Assimilation

Cultures of 24 to 48 hours on solid medium are taken
by ose, and then inoculated into each carbohydrate
solution consisting of glucose, maltose, sucrose, lactose,
and mannitol. Fermentation is considered positive when
the medium color changes from purple to yellow and
the formed gas trapped in the fermented tube/Durham
tube. Fermentation is considered negative if there is no

Table 2: Characteristics of isolated Candida sp. from clinical
specimen on fermentation media®’

Fermentation
Species Glucose Maltose Sucrose Lactose Galactose
C. albicans + + - - +
C. tropicalis + + + - +
C. parapsilosis + - - - -
C. krusei + - - - -

discoloration on the media after 21 days. The determi-
nation of Candida species was done by matching the
fermentation pattern formed with Table 2.%!

Assimilation is considered positive when there is
turbidity in the media and is considered negative if there
is no turbidity or the solution remains clear after 21 days.
In the test tube, the solution should remain clear until
the last day of incubation. The determination of Candida
species is done by matching the assimilation pattern
formed with Table 3.

Management and Data Analysis

Data were collected through an experimental test at the
Microbiology Laboratory of the Veterinary Faculty of
Syiah Kuala University. Recording system is processed
and analyzed by Statistical Package for the Social Sciences
program to see the distribution of data in the form of
tabulation and described. Statistical analysis was done
using unpaired t-test.

Table 3: Characteristic of isolated Candida sp. from clinical specimen on assimilation media®'

Assimilation

Species Glu Mal Suc Lac Gal Mel Sel Ino D-xyl Raf Tre
C. albicans + + + - + - - - + _ +

C. tropicalis + + + - + - + - + - +

C. glabrata + - - - - - - - - - +

C. parapsilosis + + + - + — _ _ + _ +

C. krusei + - - - - - - - — — —
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RESULTS

This study was conducted on a patient with RPD made
by dental worker in Banda Aceh. The sampling of the
research was done using gargling technique with six
research subjects.

Characteristics of Demography of Subjects

The demography data show that 6 people (100%) are the
subjects of the study with age ranging from 43 to 51 years.
Male subjects are 4 (66.67%) and female subjects are only
2 in number (33.33%). The data are displayed in Table 4.

Clinical Examination

According to the clinical examination, it is shown that all
the subjects had not shown any sign of oral Candidiasis
clinical features (100%). The data are displayed in Table 5.

Prosthesis Evaluation

Based on prosthesis evaluation, it is shown that heat-
cured RPD users were 3 (50%) and self-cured were 3
in number (50%). All the RPDs were made by dental
workers in Banda Aceh (100%). Duration of using RPD
is >3 months and <1 year (100%) (Table 6).

Candida sp. Culture and Breeding Results
on SDA Media

Results of Candida sp. colony culture show a slightly
convex, smooth, slippery, and round surface on SDA

Table 4: Frequency distribution of subjects based
on age and gender

media. Colonies are yellowish-white and smell sour
like that of a aromatic yeast. Breeding of Candida sp. on
SDA medium was performed with incubation for 24 to
48 hours at 37°C (Fig. 2).

Counting the Colonies of Candida sp.

Calculation of number of Candida sp. colonies was done
using a colony counter. Four dishes show Candida sp.
growth, while the other two dishes show the growth of
fungi instead of Candida sp. The numbers of Candida sp.
found in users of heat-cured acrylic resins removable
partial denture, which is in subject 1 obtanined 27 colo-
nies and 282 colonies numbers of subject 3. The results
are seen in Table 7.

Results of Identification with Gram Staining

The results of identification of four samples on SDA
media showed Candida sp. growth, which morphologi-
cally showed the cells of microorganisms to appear as
dark blue/purple under a microscope (x100). After Gram
staining, these cells are termed as Gram-positive micro-
organisms (Fig. 3).

Result of Identification using Fermentation
Test and Assimilation

The results of identification of four culture samples
on SDA media aged 24 to 48 hours showed growth of
Candida sp. Morphologically, they showed the presence

Table 5: Frequency distribution of subjects based on clinical
feature of oral Candidiasis

Variable Total n (%) Variable Total n (%)
*Age *Clinical feature of Candidiasis

43-51 years 6 (100) Oral cavity

*Gender Yes 0 (0)

Male 4 (66.67) No 6 (100)
Female 2 (33.33) *Significant for clinical feature of candidiasis

*Significant for gender, between male and female

Table 6: Frequency distribution of subjects based on the
manufacture of removable partial denture, maker of removable
partial denture, and duration in using removable partial denture

Variable Total n (%)
Manufacture

Heat-cured acrylic resin 3 (50)
Self-cured acrylic resin 3 (50)
Maker

Dentist 0(0)
Dental worker 6 (100)
Duration

>3 months—<1 year 6 (100)

<3 months 0 (0) Fig. 2: Culture of Candida sp. on SDA
474

i



WJD

Comparison of Candida sp. in Gargling-volume Culture from Subject Wearers

Table 7: Results of Candida sp. colonies counting on SDA after
incubation for 24 to 48 hours

Colonies Morpholgy
Denture (CFU/mL)  characteristic
Heat-cured acrylic resin
Subject 1 27 Candida sp.
Subject 3 282 Candida sp.
Subject 5 1 Non-Candida sp.
Self-cured acrylic resin
Subject 2 3 Non-Candida sp.
Subject 4 230 Candida sp.
Subject 6 171 Candida sp.

of turbidity in carbohydrate solution according to the
characteristics of each Candida species through assimila-
tion test. In addition, there was also a change in the color
of the carbohydrate solution from purple to yellow and
a gas was trapped in the Durham tube according to the
characteristics of the Candida species in the fermentation
test. The results of this fermentation and assimilation test
can be seen in Table 8.

DISCUSSION

The RPD is a removable prostheses that replace the loss of
one or more teeth and surrounding tissue in some part of
the jaw arch.?? Recently, the use of acrylic resins is widely
applied in dentistry, one of which is used as the basis of
RPD. Acrylic resins commonly used in the manufacture
of denture are heat-cured and self-cured.”> Candida sp.
is an important pathogenic fungus that not only causes
localized intraoral Candida infections but also is capable
to initiate systemic effects.

Placement of the prosthesis in the oral cavity results
in the change of environmental conditions in which the
prosthesis becomes the site of colonization of oral micro-
organisms. Microbial plaque on removable prostheses
that cover the palate area causes denture stomatitis in
69% of denture wearers.”* According to this, a study was
conducted to compare the colonies of Candida sp. in the
subjects wearing RPD of heat-cured and self-cured acrylic
resin. The results of this study showed that RPD is mostly
made by the dental worker (100%). The number of subjects
wearing RPD of the heat-cured acrylic resin type is 50%,

Fig. 3: Results of identification with Gram staining

and self-cured acrylic resin is 50%, with 45% research preci-
sion. This result is in accordance with the 2011 study, which
showed the installation of RPD by dental worker (66.3%)
was higher than by the dentist (33.7%). Data obtained from
this study were analyzed using t-test paired with degree of
freedom 4 and p > 0.05, and it was concluded that there is no
significant difference in the number of colonies of Candida
sp. in gargling-volume culture from subject wearers of
heat-cured and self-cured acrylic resin RPD.

In the subject wearer of RPD of the heat-cured acrylic
resin type, they contained fewer colonies of Candida sp.
than the subjects wearers of RPD of the self-cured acrylic
resin type. This is confirmed by in vitro research in 2011
which showed that Candida was less attached to heat-
cured acrylic resins compared with self-cured acrylic
resins."” In the same year, the study showed the surface of
the self-cured acrylic resin was more porous and rougher
than the heat-cured"” acrylic resin that facilitates Candida
retention.?” Size of the surface area of heat-cured and
self-cured acrylic resins of the RPDs is thought to affect
the number of Candida sp. colonies. Number of colonies
of Candida sp. in RPD manufactured by dental worker
in Banda Aceh with the duration of use >3 months to
<1 year was found as many as 710 colonies. Research in
2011 had shown that the installation of acrylic RPD by
dental worker (66.3%) was higher than by dentists (33.7%).
This is due to the public’s assumption that the tools used

Table 8: Results of identification with fermentation and assimilation test (*gas formed in Durham tube)

Assimilation Fermentation
Candida
Sample Glucose Maltosa Sucrose Lactose D-mannitol Glucose Maltosa Sucrose Lactose D-mannitol species
1 + + + - - +* +* — - - C. albicans
3 + - - - - + - - - - C. krusei/
C. glabrata
4 + - - - - + - - - - C. krusei/
C. glabrata
6 + + + - - +* + +* - - C. tropicalis
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by the dental workers and dentists in the manufacture of
acrylic RPD are the same and the lack of public knowledge
about health being influenced due to the installation of
RPD by the dental workers.

The subjects in this study were 43 to 51 years of age.
However, the number of colonies of Candida sp. was
higher in male than female subjects. This is not in accor-
dance with a study conducted by Figueiral et al*® of 128
subjects in Portugal who found that the amount of yeast is
more prevalent in females. This is because iron deficiency
often occurs in healthy women, which is an important
predisposing factor in Candida infection. Iron deficiency is
associated with the damage to natural immunity (innate)
and cell-mediated immunity, contributing to increased
risk of infections. Low iron levels result in neutrophil and

macrophages dysfunction in killing pathogens.”

CONCLUSION

The conclusion of this research shows that there is no
significant difference in number of Candida sp. colonies
from gargle volume culture user of heat-cured and self-
cured acrylic resins RPD.

However, clinically, the results of this study showed
differences in the number of colonies of Candida sp. In the
subject of RPD users, heat-cured acrylic resins contain
fewer colonies of Candida sp. than the subjects of RPD
self-cured acrylic resin users.

REFERENCES

1. Marsh, PD.; Martin, MV.; Lewis, MA.; Williams, DW. Oral
microbiology. 5th ed. Toronto: Churchill Livingstone Elsevier;
2009. pp. 166-167, 173-174.

2. ZomorodianK, Haghighi NN, Rajaee N, Pakshir K, Tarazooie B,
Vojdani M, Sedaghat F, Vosoghi M. Assessment of candida
species colonization and denture-related stomatitis in com-
plete denture wearers. Med Mycol 2011 Feb;49(2):208-211.

3. Ellepola AN, Samaranayake LP. Oral Candidal infections and
antimycotics. Crit Rev Oral Biol Med 2000 Apr;11(2):172-198.

4. Greenberg, MS,; Glick, M.; Ship, JA. Burket’s oral medicine.
11th ed. Hamilton: BC Decker Inc; 2008. p. 79.

5. Brati¢, MB. Oral Candidiasis-adhesion of non-albicans
Candida spesies. Proceedings at the Scientific Meeting Myco-
logy, Mycotoxicology and Mycoses. Novi Sad: Mycology,
Mycotoxicology and Mycoses; 2007. pp. 69-77.

6. Daniluk T, Tokajuk G, Stokowska W, Fiedoruk K, Sciepuk M,
Zaremba ML, Rozkiewicz D, Cylwik-Rokicka D, Kedra BA,
Anielska I, et al. Occurrence rate of oral Candida albicans in
denture wearer patients. Adv Med Sci 2006;51(Suppl 1):77-80.

7. Mizugai H, Isogai E, Hirose K, Chiba I. Effect of denture
wearing on occurrence of Candida species in the oral cavity.
J Appl Res 2007;7(3):250-254.

8. Hamester M, Wanderley L, Brustolin ], Fuentefria AM. Inci-
dence of Candida spp. in oral cavity of erderly with removable,
total or partial, dental prothesis in the city of Coronel Freitas,
State of Santa Catarina, Brazil. Rev Panam Infectol 2010;12:17-22.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Webb BC, Thomas CJ, Willcox MD, Harty DW, Knox KW.
Candida-associated denture stomatitis. Aetiology and man-
agement: a review. Part 2. Oral diseases caused by Candida
species. Aust Dent ] 1998 Jun;43(3):160-166.

Salerno C, Pascale M, Contaldo M, Esposito V, Busciolano M,
Milillo L, Guida A, Petruzzi M, Serpico R. Candida-associated
denture stomatitis. Med Oral Patol Oral Cir Bucal 2011
Mar;16(2):e139-e143.

Luo G, Samaranayake LP. Candida glabrata, an emerging
fungal pathogen, exhibits superior relative cell surface hydro-
phobicity and adhesion to denture acrylic surfaces compared
with Candida albicans. APMIS 2002 Sep;110(9):601-610.
Young B, Jose A, Cameron D, McCord F, Murray C, Bagg J,
Ramage G. Attachment of Candida albicans to denture base
acrylic resin processed by three different methods. Int
J Prosthodont 2009 Sep-Oct;22(5):488-489.

Kalla R, Rao H, Sunil KM. Surface adherence of Candida
albicans to different polymethyl methacrylate denture base
resins: an in-vitro-study. Int ] Prosthet Dent 2011;2(1):2-7.
Hatrick, CD.; Eakle, WS.; Bird, WF. Dental materials: clini-
cal applications for dental assistants and dental hygienists.
St. Louis (MO): Saunders; 2003. pp. 251-255.

Courtois, P. Candida biofilms on oral biomaterials. In:
Pignatello R, editor. Biomaterials-physics and chemistry.
Belgium: InTech; 2011. pp. 475-490.

Bhola R, Bhola SM, Liang H, Mishra B. Biocompatible
denture polymers-a review. Trends Biomater Artif Organs
2010;23(3):129-136.

Srividya S, Nair CK, Shetty ]. Effect of different polishing
agents on surface finish and hardness of denture base acrylic
resins: a comparative study. Int ] Prosthodont Restor Dent
2011 Apr-Jun;1(1):7-11.

Gongalves TS, Morganti MA, Campos LC, Rizzatto SM,
Menezes LM. Allergy to auto-polymerized acrylic resinin an
orthodontic patient. Am J Orthod Dentofacial Orthop 2006
Mar;129(3):431-435.

ArirachakaranP, PiboonratanakitP, KiatkroekkraiP,SornmaiM,
Srimart N. Prevalence of oral Candida carriage in denture
wearers. CU Dent ] 2009;32:101-112.

Janiceatmeredith. How to Gram Stain. Post on January 24,
2012, publisher wordpress, access date on August 24, 2017.
Available from: http://www.janiceatmeredith.wordpress.
com/2012/01/24/how-to-gram-stain.

Joklik, WK.; Willett, HP.; Amos, DB.; Wilfert, CM. Zinsser
microbiology. 20th ed. Norwalk (CT): Appleton & Lange;
1992. p. 1138.

Available from: http://www.academyofprosthodontics.
org/_Library/ap_articles_download/ GPT8.pdf.

Al-Rifaiy MQ. The effect of mechanical and chemical pol-
ishing techniques on the surface roughness of denture base
acrylic resins. Saudi Dent J 2010 Jan;22(1):13-17.
Budtz-Jergensen E. Ecology of Candida-associated denture
stomatitis. Microb Ecol Health Dis 2000;12(3):170-185.
Pereira-Cenci T, Del Bel Cury AA, Crielaard W, Ten Cate JM.
Development of Candida-associated denture stomatitis: new
insights. ] Appl Oral Sci 2008 Mar-Apr;16(2):86-94.
Figueiral MH, Azul A, Pinto E, Fonseca PA, Branco FM,
Scully C. Denture-related stomatitis: identification of aetio-
logical and predisposing factors-a large cohort. ] Oral Rehabil
2007 Jun;34(6):448-455.

Kumar V, Choudhry VP. Iron deficiency and infection. Indian

476

J Pediatr 2010 Jul;77(7):789-793.
f%/



