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ABSTRACT

Fungal infections have been commonly observed in the oral cavity with the most common being Candida albicans but with time, new species
of candida have been observed and isolated from the oral cavity. Identification of new strains is necessary not only because of their ability to
cause infection but also due to their susceptibility toward antifungal agents. The use of concentrated saliva or serial dilution method has been
used for these culture tests, with each method having its own advantage and disadvantage. Hence, the aim of the study was to quantitatively
analyze effectiveness of both these methods on samples from the oral cavity.
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INTRODUCTION

The term Candida originates from the Latin word candid, meaning
white.! Candida albicans is considered the main opportunistic
pathogenic yeast for being the most frequently isolated species
in humans.” Many candida species have been isolated but in
the oral cavity, C. albicans remains most prevalent and accounts
approximately for over 80% of all oral yeast isolates.! More than
one candida species is estimated to occur in approximately 10%
of oral samples. In recent years, the ability to detect non-albican
species has become increasingly important.®

Candida has beenisolated by various methods including many
molecular methods, but the most commonly used methods are
the culture tests. For culture test from the oral cavity, concentrated
saliva can be used or serial dilution of the sample can be done. Most
common method among these two is use of concentrated saliva as
its procedure is simple but serial dilution method has been also
used. Main objective of using serial dilution method is to estimate
the concentration (number of colonies, organisms, bacteria, or
viruses) of an unknown sample by counting the number of colonies
cultured from serial dilutions of the sample, and then back track
the measured counts to the unknown concentration.” Therefore,
the aim was qualitative analysis of the two methods and to check
their importance for various tests performed in the oral cavity.

MEeTHODOLOGY

The study was done in April-May 2017. The patients were pre-
informed about the procedure. Patients without any evident
oral lesions were chosen for the study. Patients between the
age group 20 and 40 years were included in the study. Method
for collecting the sample for both the techniques was the same.
Samples were collected by oral rinse method, subjects were
instructed to rinse with 10 ml of saline and expectorate in the
sample containers provided to them.

Further procedure was done in a laminar air flow chamber.
For the concentrated rinse method, 100 uL was taken directly from
the samples using a micropipette and samples were inoculated on
preformed agar plates and incubated for 48 h at 37°Cin the incubator.
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For serial dilution method, remaining sample was taken
and centrifuged at 1700 rpm for 10 min. Now, the supernatant
was discarded and sediment material was carried with pipette.
The suspension was serially diluted (10-fold) with a solution of
phosphate buffered saline. The samples were then inoculated on
a pre-formed agar plate using spread plate method. These plates
were then incubated at 37°C for 48 h in an incubator.

All isolation procedures were carried out on solid media. The
agar plates used for both methods were Hi-Chrome differential
agar plates. The growth appeared in 48 h as different colored,
smooth, and pasty colonies. The results were then qualitatively
analyzed between the two methods.

REesuLTs

After 48 h, culture plates from both the methods were observed.
Both methods showed colonies of candida as in different colors,
smooth, and pasty colonies. The candida growth on these culture
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plates showed variety of candida colony species including
C. albicans, Candida glabrata, Candida tropicalis, and Candida krusie.

The plates with concentrated saliva showed an increased
number of candida colonies. The growth is extensive and overlap of
the coloniesis seen onthese culture plates. Mostly, C. albicans colonies
are seen followed by C. tropicalis, C. glabrata, and C. krusie [Graph 1].
Due to overlap of colonies, it is difficult to count the colonies under
colony counter [Figure 1]. The technique is comparably simple and
easy to perform and does not consume much time.

The culture plates made using the serial dilution method also
showed growth of candidal colonies [Figure 2]. The colonies were
distant from each other which made them easily countable under
a colony counter. The procedure is also not that much complicated
but it requires more time and effort than the concentrated rinse

method. Although the colonies were easily distinguishable but in
this method, other species of candida which were present in lower
concentration in the oral cavity did not appear on the culture
plates, only the candida species with the highest percentage
appeared mostly on the culture plates.

Both the techniques yielded positive results for cultivating of
candida colonies with their own advantages and disadvantages.
Some of the variables have been compared between both the
methods as shown in Table 1.

Discussion

Candida is a strictly opportunistic species and neither systemic or
the superficial forms of candida infections could be initiated in the

Figure 1: Colonies on Hi-Chrome agar plate observed with concentrated saliva
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Figure 2: Colonies on Hi-Chrome agar plate observed with serial dilution method

absence of underlying pathology.” C. albicans is the most common
etiologic agent in candidiasis but other species have emerged
as important opportunistic pathogens, such as C. tropicalis® In
diagnosing candidal infections of the oral cavity a smear can be
used in differentiating between yeast and hyphal forms but the
method is less sensitive than cultural methods, as the species of
candida is difficult to differentiate on smear™ Various molecular
techniques have also been used, including multilocus sequence
typing, pulsed-field gel electrophoresis, duplex polymerase chain
reaction (PCR), restriction fragment length polymorphisms, random
amplified polymorphic DNA, length heterogeneity PCR, and
microsatellites.”? These techniques are accurate,®® sensitive, and
specific but have certain limitations like DNA isolated from fungi

need to be of suitable quality,"? the potential contamination with
clinically irrelevant fungal species, they require technical skills and
expensive equipments, they are not available in all laboratories."

Culture methods have been used time and again in the
isolating the fungal strains as the method is simple to use. In
this study, we used spread-plating as it offers several advantages
over pour-plating, these include avoidance of aerobic organisms
getting trapped inside agar medium, flexibility in handling, less
interfering effects on temperature sensitive organisms, the surface
enumeration of colony forming units, and the easy selection of
distinct colony types.l'*'®

The most frequently used primary isolation medium for
candida is SDA" which, although permitting growth of candida,
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Table 1: Differences between two methods

S.No.  Variables Concentrated  Serial dilution
rinse method
1. Overlap of colonies Yes No
2. Countable colonies No Yes
3. Identification of Yes No
species with lower
concentrations
4. Procedure Simple Complicated than
the other method
5. Time taken Less More

M C.albicas
M C.glabrata
[ C.tropicalis

M C krusie

Graph 1: Various Candida species observed

suppresses the growth of many species of oral bacteria due to its
low pH. Incorporation of antibiotics into SDA will further increase
its selectivity.'® On the other hand, the chromogenic medium
CHROM-agar is available for the isolation and presumptive
identification of C. albicans, based on the pigmentation of the
developing colonies, which is due to different enzyme activities
from candida species. This medium shows different color
colonies for C. albicans (green), C. tropicalis (metallic blue, with
a pink halo), and C. krusei (pink with velvety appearance). In our
study, we also obtained different forms of candida species from
the oral cavity including C. albicans, C. glabrata, C. tropicalis, and
C. krusie.

Samples for the culture from oral cavity have been generally
used in concentrated form. The saliva is collected and spread
directly over the culture plates with the use of spreaders. This
method is easy to use, often shows a number of candida species
when used with differentiating agars. Drawbacks include difficulty
to count the colonies of fungi due to uneven and overlapping
growth of the colonies.

Serial dilution, also called limiting dilution series, is a
standard laboratory procedure;"® the objective of the serial
dilution method is to estimate the concentration (number of
colonies, organisms, bacteria, or viruses) of an unknown sample
by counting the number of colonies cultured from serial dilutions
of the sample, and then back track the measured counts to the
unknown concentration. Serial dilution techniques are routinely
used in hospitals, public health, virology, immunology, and
microbiology.?® Estimation of colony forming units (cfu) through
serial dilution plating on a nutrient medium forms the most
widely accepted method for monitoring cultivable bacteria and

yeasts in different spheres of microbiology.? In our study, the
results obtained by serial dilution showed a better distribution
of fungal colonies over the culture plates, it made the colonies
easily countable under a colony meter. Few drawbacks of this
technique as summed above included the increased time taken
for the procedure, the inability to detect candida species present
in lower concentration makes it difficult to detect any new species
of candida in the oral samples.

CONCLUSION

Concentrated rinse method is the method of choice for
identification of different species and identifying any new species
of candida in the oral cavity with the disadvantage of making the
colonies difficult to be counted under a colony counter whereas
the serial dilution can be used if the colonies need to be counted
by the colony meter but only the species with the largest number
will appear by this method.
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