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Abstract

The objective of present study is to speciate the Candida
albicans and nonalbicans by using selective, differential
media and methods and to determine the anti-fungal
susceptibility pattern of the isolates.

Biological samples of urine, surgical biopsy (FESS),
blood were processed by routine culture methods. All the
Candida isolates were speciated by using differential
methods like germ tube test, sugar fermentation test,
inoculation on media such as Sabouraud dextrose agar,
MALT extract agar, Cornmeal -Tween 80 agar and
CHROMagar and
performed on modified Mueller Hinton agar by Kirby

anti-fungal  susceptibility —was
Bauer disc diffusion method.

During the study period 75 Candida species were
In which, 42(56%) were Germ tube test
Positive (C. albicans) and 33(44%) were Negative (c.

isolated.

nonalbicans). The growth of candida is more favoured on

SDA than on MALT extract agar specially the non-
albicans species. Among sugars, all c.albicans fermented
glucose and maltose while all the c.non-albicans
fermented glucose. In 33 C.nonalbicans 15 were C.
tropicalis, 6 C. parapsilosis, 4 C. glabrata and 3 C.
krusei, 2 C. gullermondi. In anti-fungal susceptibility
testing candida albicans showed highest sensitivity to
Amphotericin B(100%), Nystatin(100%) and the lowest
sensitivity to fluconazole(64%) and candida non-albicans
highest Nystatin(100%),
Amphotericin B(91%) and Polymyxin B(91%) with

lowest sensitivity to fluconazole(60%). In present study,

showed sensitivity  to

although Candida albicans continues to be most

frequently isolated Yeast but the emergence of
nonalbicans has been clearly demonstrated with the
emergence of species specific anti-fungal resistance.

Keywords: CHROMagar, Cornmeal Agar, Dalmau

Plate, Sugar Fermentation Test.
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Introduction
In view of increase in mixed infections with multiple
Yeast species and inherent species specific anti-fungal
resistance, it is important to perform primary isolation
and identification of Yeasts species and determining its
sensitivity pattern for effective treatment.™ Yeasts grow
in different culture media but their growth is suppressed
in mixed bacterial cultures, so several selective and
differential media has been recommended for isolation of
Yeast.! The objective of present study is to speciate the
Candida albicans and nonalbicans by using differential
methods like inoculation on media such as Sabouraud
dextrose agar, MALT extract agar, Cornmeal -Tween 80
agar and CHROMagar and sugar fermentation test and
determining the anti-fungal susceptibility pattern of the
isolates.

Materials and method

A prospective study is conducted from October 2023 to
March 2024 in Microbiology laboratory of Osmania
General Hospital. Biological samples of urine, surgical
biopsy (FESS), blood were processed by routine culture
methods, then the growth is subjected to Gram stain and
Gram positive budding yeast cells were isolated as
Candida. All the Candida isolates were inoculated on
SDA with antibiotics and MALT extract agar, incubated
for 48-72 hours at 37 °C.The growth on SDA is
compared with MALT extract agar. ldentification of
species is done by Germ tube test then inoculation on
Cornmeal-Tween 80 agar by Dalmau plate method and
CHROMagar is performed, incubated at 37°C for 24-
48hrs, the arrangement of chlamydospores is observed on
Cornmeal-Tween 80 agar and pigment production on
CHROMagar

fermentation is tested with glucose, lactose, sucrose,

which were later correlated. Sugar

maltose, mannitol and xylose. Anti-fungal susceptibility

was performed on modified Mueller Hinton agar with
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added 2% glucose and methylene blue by Kirby Bauer
disc diffusion method using Amphotericin B (AP-100U),
Polymyxin B (PB-300U), Ketoconazole (KT-10ug),
Itraconazole (IT-10pg), fluconazole (FL-10pg) and
Nystatin (NS-100U).

Results

During the study period 75 Candida species were
isolated. Out of which 48(64%) were from urine,21(28%)
from surgical biopsy,6(8%) from blood [Figure-
1].Among 75 Candida,42(56%) were Germ tube test
Positive(C. albicans) and 33(44%) were Negative(c.

nonalbicans) [Figure-2].

CANDIDA ISOLATED

FROM SAMPLES

\_

M urine surgical biopsy M blood
Fig. 1: No. of Candida isolated from samples

GERM TUBE TEST

Bl Positive

Negetive

Fig. 2: Germ tube test
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The growth of candida is more favoured on SDA than on
MALT extract agar specially the non-albicans species.
Among sugars, all C. albicans fermented glucose and
maltose while all the C. non-albicans fermented glucose

except C. tropicalis which fermented glucose, maltose

and sucrose. [Figure 03]

Fig. 3: Sugar Fermentation Test

In 75 candida species, 42(56%) were C. albicans(light
green), 15(20%) C. tropicalis (blue), 6(8%) C.
parapsilosis(cream), 4(5%) were C. glabrata (pink to
purple) and 3(4%) C. krusei (pink), 2(2%)C.
gullermondi. [Table 01] [Figure 04, 05, 06].

CHROMagar plate
o = .
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C.Albicans C.Tropicalis
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C.Krusei C.Gullermondi
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Fig. 5: Chlymadospore Arrangement in Cornmeal Agar

Species No. of Isolates
C. Albicans 42(56%)

C. Tropicalis 15(20%)

C. Parapsilosis 06(8%)

C. Glabrata 04(5%)

C. Krusei 03(4%)

C. Gullermondi 02(2%)

Table 1: No. of isolates of various Candida species

CANDIDA SPECIES
60% 56%
50%
40%
30%
20%

20%

[
10% 8% 504 1%

m , =
m = .

C.albicans C.tropicalis  C.parapsilosis C.glabrata C.Krusei C.gullermondi

Fig. 6: Percentages of various Candida species.

In anti-fungal susceptibility testing candida albicans
show highest sensitivity to Amphotericin B(100%) and
Nystatin(100%) followed by Polymyxin B (90%),
Itraconazole (80%), ketoconazole (79%) and the lowest g;

age
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sensitivity to fluconazole(64%). Candida non-albicans
highest (100%),
Amphotericin B(91%), Polymyxin B(91%), followed by
Itraconazole (81%), ketoconazole (81%) with lowest
sensitivity to fluconazole (60%)[Table 02] [figure 07,08].
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show sensitivity to  Nystatin

Fig. 7: Anti-fungal Susceptibility Testing

Drugs C. Albicans C. Nonalbicans
Amphotericin B | 42(100%) 30(91%)
Nystatin 42(100%) 33(100%)
Polymyxin B 38(90%) 30(91%)
Itraconazole 33(80%) 27(81%)
Ketoconazole 33(79%) 27(81%)
Fluconazole 27(64%) 20(60%)

Table 2: Anti-fungal sensitivity percentage

120%
100% 100%
100% 100%
9% 90%  91%
80%  81% Tou,  81%

BO%

G oug
60%
0%
20
o

B Nystatin Polymyxin B Itraconazole  Ketoconazole  Fl

Amphotericin ocanazol uconazole

B C.albicans M C.nonalbicans

Fig. 8: Anti-fungal sensitivity percentage

Discussion

In laboratory diagnosis, the selection of a culture medium
for the initial isolation of Candida is crucial. Even though
a few studies have shown that earlier differentiated media
are effective, these media are not commonly used on a

regular basis. Due to their high cost, the differential

© 2024 1IMSIR, All Rights Reserved

culture media that have been produced in recent years
have only been utilized in large laboratories.™

In the present study conducted on 75 biological samples,
majority of isolates were C. albicans but a considerable
number of C. nonalbicans was also seen. Similar trends
has been shown in the studies done by C.Roopa, et,al.?,
yucesoy M.etal.®! and Bilal H et,al.™@ while the other
studies by Giri, Sidhartha et,al.l” and lyampillai T et,al.®
Shows a contrast results of C. tropicalis (C.nonalbicans)
being the most common isolates.

isolated C.nonalbicans was

The most common

C.tropicalis followed by C.parapsilosis, C.glabrata,
C.krusei and the least isolated was C.gullermondi.
Similar pattern of isolation is also seen in C.Roopa,
et,al.! and yucesoy M, et,al.?®!

A study done by Skaar I, et,al.(1996)® estimates that
MALT extract agar is a suitable medium for isolation of
moulds and yeasts where as Bovill R et,al.”® and Larry
R etal.” study show a low colony count in MALT
extract agar which is in similarity to our study
observation showing low growth in MALT extract agar
and preferring SDA for the isolation of yeasts.
CHROMagar produces a reliable and rapid results, it is
highly selective for yeast and often allows direct
identification to species level.®® But some species of
C.nonalbicans give varying shades of pink coloured
colonies leading to difficulties in identification, hence the
efficacy of CHROMagar appears to be rather limited.™
So, the identification of Candida species should be done
by correlating more than two conventional methods like
CHROMagar pigment production with cornmeal agar
(dalmau plate) chlamydospores arrangement supporting
the identification with sugar fermentation test. Sugar
fermentation test is a conventional method for
identification of Candida isolates to species level which

can support the findings of the standard methods.!”
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Anti-fungal susceptibility testing done in present study
shows highest sensitivity to Nystatin, Amphotericin
B,polymyxin B and lowest sensitivity to fluconazole
which is supported by the study done by C.Roopa, et,al.?

C.nonalbicans showed more resistant to fluconazole as

few species like C.krusei, C.glabrata are inherently

resistant as stated in a study by Noake T et,al.["!

Conclusion

In present study, although Candida albicans continues to

be most frequently isolated Yeast but the emergence of

nonalbicans has been clearly demonstrated. Cornmeal-

Tween 80 agar is effective for appreciating production

and arrangement of Chlamydospores and CHROMagar

has advantage of being simple, rapid, cost effective for
species identification. It has been demonstrated the
emergence of species specific anti-fungal resistance with

C.nonalbicans being more resistant to fluconazole then

C.albicans.
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