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Abstract

Yeasts are unicellular eukaryotic fungi. This study aims to
identify yeast species from different clinical samples. A total
of the 160 clinical specimens were collected, which included
vaginal, mouth, and diabetic foot swaps, also sputum, stool,
and urine specimen. All the clinical samples were diagnosed
and identified by morphological and biochemical methods.
The results of swabs cultures from the total 160 clinical
samples 94 (58.75%) samples were positive for yeast
growth. The Antifungal Susceptibility Test results showed
that the susceptibility pattern for Fluconazole was 12
(12.76%) resistant and 82(87.23%) susceptible with no

Ketoconazole was 6 (6.38%) resistant, 14 (14.89%)
intermediate and 74 (78.72%) susceptible, which differed
slightly from that of Miconazole which was 4 (4.25%)
resistant, 14(14.89%) intermediate and 76 (80.85%)
susceptible. The susceptibility pattern of Amphotericin-B
was 16 (17.02%) intermediate and 78(82.97%) susceptible
with no resistant isolates. While for Nystatin all the 94
(100%) isolates were susceptible. This study concluded the
incidence of yeast infections was high especially among the
vaginal samples and the most predominant species among
the clinical isolates was C. albicans.

intermediate isolate while the susceptibility pattern for
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Introduction

Yeasts are eukaryotic, single-celled microorganisms classified as members of the fungus kingdom, whether ascomycetes or
basidiomycetes. Most yeasts reproduce asexually by mitosis, and many do so by the asymmetric division process known as
budding M- In last 30 years there has been a significant increase in the incidence of fungal infections in humans. Such
infections may either be superficial, affecting the skin, hair, nails, and mucosal membranes, or systemic, involving major body
organs. The members of the genus Candida are the most frequently recovered from human fungal infection, Candida genus
contains over 150 heterogeneous species 2. Candida albicans represents the most implicated species, however, other non
albicans species such as Candida tropicalis, Candida parapsilosis and Candida glabrata, are increasingly being reported as
agents of mycoses. Other yeasts of the genus: Cryptococcus, Rhodotorula, Pichia, Trichosporon, Malassezia, and may
exceptionally be the cause of superficial mycosis, as they can be responsible for deep systemic infections in
immunocompromised patients [,

Material and Methods

A total of the 160 clinical specimens were collected in the present study, which included the 46 vaginal swaps, 58 mouth swaps
3 diabetic foot swaps, 35 sputum specimens, 6 stool specimen and 12 urine specimen who attended the Euphrates Cancer
Hospital, AL-Sadder Medical City, AL-Hakem Hospital, and private clinics in Najaf Province, which included 71(44.37 %)
males, 79(49.37 %) females and 10(6.25%) children.

Identification of Yeast Spp.

Culture Examination: The yeasts grew faster than molds on the Sabourauds' Dextrose agar with (Amoxicillin, Tetracycline
and Gentamicin) antibiotics and the petri dishes were incubated at 37C° and 25C° separately. The pathological types were
considered to have those values on growth at both temperatures. Colonies can be distinguished after 24-48 hours and differ in
color, size, and luster 1! Then, a microscopic examination of the yeasts was conducted.
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Microscopic Examination: A small portion from colony of
the culture was placed on a slide with lactophenol cotton
blue. Covering with a cover slip and tested under the light
microscope [ 61,

Biochemical Tests: included HiCrome™ Candida
Differential Agar and Tobacco agar plates, these tests were
performed by inoculating the plates which prepared
previously with isolated colony taken from Yeast isolates
culture grown on SDA for 24 hours, and then incubated at
37C° for 24-48 hours and Tobacco agar plates which were
streaked with a small amount of inoculums from the isolated
colonies. The culture plates were incubated at 28C° and
observed daily up to 96 hours for colony characteristics,
such as surface topography (rough or smooth), formation of
hyphal fringes at the periphery and color [,

Results and Discussion

From the total 160 clinical samples included in the present
study 94 (58.75%) samples were positive for yeast growth
according to the colony morphology appeared on the fungal
selective cultural media supplemented with antibacterial
agents, and to the microscopical examination [,

The highest incidence of yeast infections was among the
vaginal samples which appeared in 35 out of 46 (76.08%)
followed by mouth samples 40 out 58 (68.96%), 2 from
3(66.66%) Diabetic foot, sputum samples 15 out of
35(42.85%), 1from the 6(17.66%) stool specimen and 1from
the 12(8.33%) urine specimen. This agreed with I (Table
1).

The highest rate of infection was among the vaginal samples
because they included the vulvovaginal candidiasis (VVC)
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which is a widespread vaginal infection primarily caused by
Candida albicans. VVC affects up to 75% of women of
childbearing age once in their life, and up to 9% of women
in different populations experience more than three episodes
per year, which is defined as recurrent vulvovaginal
candidiasis (RVVC).

Table 1: Distribution of pathogenic yeast isolates according to the
samples type

Type of samples|No. of samplesPositive yeast samplePercentage

Mouth swap 58 40 68.96%
Vaginal swap 46 35 76.08%
Sputum 35 15 42.85%
Urine 12 1 8.33%

Stool 6 1 17.66%
Diabetic foot 3 2 66.66%
Total 160 94 58.75%

Cultural Characteristics

According to the colony morphology appeared on
Sabouraud dextrose agar (SDA) plates inoculated with the
clinical samples and incubated at 37°C for 48 hr, the
identification was done as follows: Yeast colonies look
similar to bacterial colonies. Generally, colonies of Candida
spp. were cream colored to yellowish, grow rapidly mature
in (24-48) hr., the texture of the colony smooth, glistening or
dry depending on the species. Pichia spp. colonies are
raised, smooth, and white to cream colored. The colonies of
Cryptococcus spp. were shiny white to tan or translucent
colonies with a mucous consistency and the colonies of
Rhudotrula spp. were distinctive orange/red colonies [,
These results were agreed with ' (Fig 1).

Fig 1: Candida spp., Rhodoturla, Cryptococcus and Pichia grawing on SDA agar

Microscopic Characteristics

The microscopic examination is a preliminary test to
diagnose the pathogenic yeast. The microscopic examination
of slides prepared from the isolates colony and stained with
Lacto-phenol cotton blue stain, Gram stain or Indian ink and
examined microscopically (100x). C. albicans and C.

dubliensis  produced  chlamydospores,  blastospores,
pseudohyphae and hyphae. C. tropicalis produced
blastospores,  pseudohyphae and  hyphae  without

chlamydospores. C. parapsilosis produced blastospores and
pseudohyphae while C. glabrata produced only
blastospores. None of the Candida spp. isolates produced
arthroconidia. Cryptococcus produce cells appeared as
spherical to oval, surrounded by a transparent halo due to its
possession of the polysaccharide capsule, which is the most
important diagnostic feature of this yeast, as all the isolates
under study showed possession of the capsule and the size
varied from one type to another. The shape of Pichia cells
can be oval or ellipsoidal to elongate [, Rhodotorula

species isolates were screened based on the texture and
typical color exhibited by their colonies on SDA, as well as
by their micromorphology after culturing each isolate that
were able to produce carotenoid pigments conferring a
salmon-pink to coral-red color to the colonies and
presenting only spheroidal to oval budding cells and
pseudohyphae are rarely present, a faint capsule is
sometimes formed 31 (Fig 2).

Fig 2: Microscopic feature of yeast spp. isolates pigmented with
Lactophenol cotton blue and Gram stain and india ink under power
magnification 100X
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The results of HiCrome™ Candida Differential Agar test
was C. albicans/ C. dubliensis was green, C. tropicalis was
blue, C. parapsilosis was white to purple, and C. glabrata
was cream to white. And it was agreed with the results 141,
While Pichia kudriavzevii produce light pink colonies
agreed with the results of [25],

The HiCrome™ Candida Differential Agar test are effective
and rapid testing in the diagnosis of Candida at the species
level and some other yeast genera like Pichia spp. the
resulting color after inoculation and incubation compared
with other culture traditional methods, change in color
produced by reactions of species-specific enzymes with a
proprietary chromogenic substrate, the medium greatly
facilitates the detection of specimens containing mixtures of
yeast species, all of the yeast isolates tested grew on
HiCrome™ Candida after 48 hr. of incubation at 37C°®, the
majority of yeasts tested had grown well, as specified in the
manufacturer's instructions 61 Colonies of other species are
entire and smooth and colony color ranges from white to
dark pink 71 (Fig 3).

Fig 3: Yeast isolates growth on HiCrome™ Candida Differential
Agar shows different colony colors: C. albicans / C. dubliensis =
green, C.tropicalis = blue, C. parapsilosis = white to purple, and C.
glabrata = cream to white. While the species of Pichia
kudriavzevii produce light pink colonies

The result of tobacco agar were the isolates of C. albicans,
C. tropicalis, C. parapsilosis, C. glabrata and other species
produced colonies appeared as smooth with creamy white
color without filamentous extensions around the colony.
While C. dubliniensis isolates produced rough colonies of
yellow-brown color with filamentous extensions. Although
the remaining isolates were incubated for up to 10 days, the
characteristics of the colonies did not change. These results
were agreed with 8 91 (Fig 4).

Fig 4: Yeast Isolates growth on tobacco agar plates. A: growth
showed in C. albicans, C. tropicalis, C. parapsilosis, C. glabrata
and other species colonies with no hyphal fringes. B: showed
typical Candida colonies with hyphal fringes from C. dubliniensis.
C: Zoomed hyphal fringes from C. dubliniensis

Distribution of Yeast Isolates According to Species

The results of the morphological, biochemical and
molecular identification conducted during this study showed
that the most predominant species among the clinical
isolates was C. albicans at 42(44.68 %) out of 94 clinical
isolates, followed by C. dubliensis 14(14.89 %), C.
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tropicalis 12(12.76 %), Pishea kudriavzevii (Krussi) 7
(7.44 %), C. glabrata 6 (6.38 %), C. parapsilosis 6
(6.38 %), Cryptococcus 4(4.25 %), Rhodotrula 2(2.12 %)
and Magnusiomyces capitatus 1(1.06%) (Table 2).

Table 2: Distribution of clinical isolate according to yeast species

Yeasts species No. of IsolatesPercentage
C. albicans 42 44.68 %
C. glabrata 6 6.38 %
C. dubliensis 14 14.89 %
C. parapsilosis 6 6.38 %
C. tropicalis 12 12.76 %
Pichia kudriavzevii
(Formerly referred to as Candida krusei) ! 8.51%
Cryptococcus neoformans 4 4.25%
Rhodotrula roseus 2 212%
Magnusiomyces capitatus 1 1.06 %
Total 94 100 %
Conclusions

The incidence of yeast infections was high especially among
the vaginal samples which was 76.08%. and The most
predominant species among the clinical isolates was C.
albicans.
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