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ABSTRACT

The genus Candida includes about 150 different species; however, only a few
are known to cause human infections.Objective of this study is to isolate and
identificate Candida species in Khartoum, Hospitals by using Germ tube test,
and CHROMagr Candida.A total of 50 clinical samples were collected,
Samples collected from individuals consisted of 10 (20%) high vaginal
swabs, 20 (40%) urine samples and 20 (40%) sputum samples. The samples
were cultured on sabouraud dextrose agar. Identification of the Candida
species was performed using growth characteristics, the germ tube test and
the CHROMagar Candida.27 out of 50 samples (54%) were Candida
albicans whereas 23 (46%) were non C.albicans as confirmed by
CHROMagar Candida. Non albicans Candida included; C. tropicalis
12(24%), C. krusei 6(12%), C. glabrata 5(10%). This study showed C.
albicans (54%) was the most frequently isolated species followed by (46%)
non albicans Candida isolates as confirmed by CHROMagar
Candida.CHROM agar is a new differential culture medium and identification
of Candida to species level.
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1. INTRODUCTION

Until the end of the 19th century fungi have been considered to be
plants, though they are heterotrophic eukaryotic organisms that are more
closely related to human’s than bacteria at cellular level. Today, fungi are
grouped in their own taxonomic kingdom, which is estimated to consist of
more than one million species. More than 100,000 species have been
described, Only a very small fraction of approximately 400 species have been

identified as human pathogens but the numbers are rising (de Hoog, et

[226]



Journal of Faculty of Sciences - Volume No. 5, December, 2018

al.2000)., Most species grow as multicellular filaments called hyphae-
forming mycelium such as molds; some species also grow as single cells like
yeasts. Some groups of fungi are pathogenic to humans and require control
measures. Human fungal pathogens belong to four main groups, namely
Zygomycetes, Ascomycetes, Deuteromycetes, and Basidiomycetes. Fungi can
cause significant number of human diseases represented by pathogens such
as Trichophyton species, Epidermophyton species, Histoplasma species,
Blastomyces species, Sporothrix species, Coccidioides species, and
Paracoccidioides species, capable of infecting healthy people, or
opportunistic invaders such as Aspergillus species, Candida species,
Cryptococcus species, Fusarium species, and Rhizopus species, which are
normally avirulent in healthy people but could be disseminated to deep tissue
and cause fatal disease in unhealthy people (Chakrabarti et a/,2005). The
morbidity and mortality rates caused by fungal species such as Candida,
Aspergillus, Fusarium, and Trichosporum are relatively higher (Fluckiger et
al., 2006). Fungal infections have now also become more common in the
healthy population. The National Nosocomial Infections Surveillance System
has reported Candida spp. as the fourth most common bloodstream isolates
in nosocomial infections in USA. Over 95% of all fungal infections have
been associated with Candida albicans, Aspergillus fumigates, and

Cryptococcus neoformans (Richardson, 2005).
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2. MATERIALS AND METHODS

A total of 50 clinical samples were collected during June 2015 to
October 2016. Samples collected from individuals consisted of 10 (20%) high
vaginal swabs, 20 (40%) urine samples and 20 (40%) sputum samples.
Present study was carried out in the Department of Microbiology,
International University of Africa.

2.1 Identification of the Candida isolated:

All isolated Candida species were identified to the species level using
the germ tube test and CHROMagar Candida.
2.2 Germ tube test:

Using a sterile inoculating loop, a colony of yeasts was transferred
into the human serum in the labeled test tubes. The colony was emulsified in
the serum. The set up was incubated at 37°C for 3 hours. Using a Pasteur
pipette, a drop of the suspension taken from the test tube after incubation was
placed on a clean dry slide. The suspension was covered with a clean cover
glass. The slides were examined under a microscope for germ tubes on the
yeasts using the 10X objective lens. A germ tube is a tube-like outgrowth that
arises from the yeast cell. The 40X objective was used to confirm the presence
or absence of germ tubes. When yeasts with germ tubes were seen, the culture
was reported as Candida albicans isolated. When the yeast cells do not show

germ tubes, the culture was reported as non albicans.
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2.3 CHROMagar Candida
Chromogenic media prepared according to manufacture instruction
and the organism inoculated in the media, then incubated at 37°Cfor 48
hours. After that the growth of Candida spp observed by the change in the
colour of the colonies according to the pigment, as a result of reaction
between chromogenic substrate and enzymes that secreted by different
Candida spp, allowing organisms to be identified to the species level by their
color and colony characteristics. CHROM agar Candida has been shown to
allow differentiation of Candida yeasts by color and morphology. The result
was as the following: the product identifies C. albicans by growth as light to
medium green and wet colonies, C. tropicalis by growth as steel blue and
wet colonies, C. glabrata dark pink and wet colonies, C. krusei light pink
and dry colonies, and other Candida spp. give white color colonies (Babi¢
and Huki¢, 2010).
2.4 Growth at 37°C and 45 °C
All Candidaisolates were tested for growth at 37°C and 45 °C on
sabouraud dextrose agar plates held for 3 days. A visible growth was regarded

as positive .incase of weak growth, the test was repeated.

3. RESULTS AND DISCUSSION

3.1 Identification of Candida species
In this research study, origins of strains of Candida species studied

were those of sputum, urine, High Vaginal Swabs (HVS),
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A total of 50 clinical samples were collected. Samples collected from
individuals consisted of 10 (20%) high vaginal swabs, 20 (40%) urine samples
and 20 (40%) sputum samples. The samples were cultured on sabouraud
dextrose agar. Identification of the Candida species was performed using
growth characteristics, the germ tube test and the CHROMagar Candida.
Candida was identified depending on the morphological features on culture
medium and germ tube formation. The identity of non-albicans Candida spp.
was confirmed by CHROMagar candida. Four species were identified, Candida

albicans, Candida glabrata Candida tropicalis and Candida krusei, they were

identified as follows:

3.2 Cultural Characteristics

The morphology of Candida species colonies on Sabouraud dextrose
agar were white to cream, round, curved, soft and smooth to wrinkled,with a
characteristic yeast odor, it grew rapidly and matured in 3 days. These results
are agreed with Emmons et al. (1974); Larone; 1995) and Bhavan et a/; 2010).
3.3 Germ Tube Formation Test:

The germ tubes were formed within two hours of incubation and this
is a unique diagnosis characteristic of C.albicans differentiates it from other
fungi Table (1). Other yeasts generally do not form germ tubes within this 3
hour timeframe, (neither C .glabrata nor C. tropicalis that germ tubes was
diagnostic and pathogenic character in the same time, The results of this study
all Candida albicans were positive and were agreement with that in

Sheppared et al. (2008), They mentioned that "All C. albicans strains were
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germ tubes test positive when tested directly from the colony, and all non-
albicans species were germ tubes test negative when tested directly from the

colony".

Table 1. Growth and colonial characteristics of Candida species isolated
from hospitals.

Candida Spp | Germ tube Germ tube Growth at | Growth at
test positive test negative 37°C 45°C

Candida 25 2 + +

albicans

Candida 0 6 + -

krusei

Candida 0 5 + -

glabrata

Candida 0 12 + -

tropicalis

Total 25 25 + -

3.4 Growth on CHROMagar Candida:

Nearly all isolates of Candida species tested gave colonies with colors
ranging from white through pink, pinkish purple, blue and purple after 48
hours of incubation on CHROMagar Candida at 37°C (Table 2), and( Figs
2,3). Of the 50 isolates 27 yielded several shades of green colonies after 48
hours of incubation in CHROMagar Candida. They were identified as
C.albicans .12 isolates developed a distinctive dark blue or blue-gray color

after 48 h of incubation on CHROMagar and were identified as C.tropicalis
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.6 isolates developed a pink, fuzzy color and were identified as C. krusei. And
4 isolates developed a mauve-brown color and were identified as C. glabrata.
Nearly all isolates of Candida species tested gave colonies with colors
described as ranging from white, through pink, pinkish purple, and purple
after 48 h of incubation on CHROMagar at 37 °C. The observed
morphological characteristics were compared with those in the Dalmau
morphology identification chart (Barnett et al., 2000, and Tintelnot et al.,
2000).

Table 2. Distribution of Candida isolates among various samples.

ISOLATES number C.albicans C.krusei C.glabrata C.tropicals
of

20(40%)  10(50%)  3(15%) 1(5%) 6(30%)

20(40%)  12(60%)  2(10%)  3(15%) 3(15%)

High 1020%)  5(50%)  1(10%)  1(10%) 3(30%)

vaginal

swab

TOTAL 50 27 6 5 12
% 54% 12% 10% 24%
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Fig 2. Result of CHROMagar Candida species

Fig 3.Different Candida species on CHROMagar Candidaafter incubation for
48 hours.

Candida species are responsible for a wide spectrum of infections in
man. They can be isolated from most sites of a human body.These mycoses
are most common in immunocompromised patients as opportunistic
infections.All the C. albicans were positive for germ tube test. They all
showed distinct growth at 37°C and 45°C temperatures Table (1). Non
albicans Candida did not form any germ tube test, therefore CHROMagar was
[233]
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used to establish their identity Table (2). 27 out of 50 samples (54%) were
Candida albicans whereas 23 (46%) were non albicans as confirmed by
CHROMagar Candida. Non albicans Candida included; C. tropicalis
12(24%), C. krusei 6(12%), C. glabrata 5(10%). This finding was consistent
with the findings of other workers who reported that the incidence of C.
albicans was 61.3% (Birader et al. 2009), 49.3% (Feglo and Narkwa 2012).
However, (Babin ef al. 2013) found that C. tropicalis was the most prevalent
species accounted for 22.9% followed by C. albicans (35.5%). C. tropicalis
(24%) was the second most common species reported in the present study.
This finding was comparable with other workers, 26.4% (Babin ef al. 2013),
and 21% (Khan and Baqai et al 2010). However, C.glabrata was reported as
second most common species by 13.7% (Bobade et al. 2013) and 11.9%
(Saldhei et al. 2012). C.krusei was reported 14% (Shivanand ef al. 2011) and
10.78% (Vijaya et al. 2011). This study showed C. albicans (54%) was the
most frequently isolated species followed by (46%) non albicans Candida
isolates as confirmed by CHROMagar Candida.
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