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Abstract---This study provides a brief review of approaches
fordetection of fungi that cause pulmonary infection in cats. The 40
samples was taken randomlyfromlocal Iraqi cats in Baghdad
provinceto detection of fungal infection that cause respiratory disease
in cats, especially Cryptococcus neoformans that considered one of the
most important pathogens cause respiratory symptoms in cats, the
studied and isolated during the period of October 2021 to march
2022. Samples were taken from infected cats in veterinary clinic in
Baghdad province; all samples were cultured on Saboroud Dextrose
Agar, Bird Seed Agar and Cryptococcus Differential Agar for
Cryptococcus spp. isolation and identification. The results showed that
40 swaps taken from the pharynx of infected cats, included:
Cryptococcus neoformans 12 (30.0%), Aspergillus fumigatus 2 (5.0%),
Penicillium spp. 6 (15.0%), Aspergillus niger 3 (7.5%), Dimatiaceous
spp- 1 (2.5%), Fusarium spp. 1 (2.5%), Rhizopus spp. 2 (5.0%),
Candida spp. 3 (7.5%), Aspergillus spp. 10 (25.0%)and the presence of
infection in female (60%) more than male (40%). These findings
indicate that there may be a risk for animal exposure to pulmonary
fungal disease due to inhalation of fungal spores, contaminated
environment, hormonal disturbance in female, viral infection that
cause of immune deficiency.
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respiratory infection.
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Introduction

Cryptococcosis in animals is a systemic fungal infection of worldwide significance
that usually initially infects the nasal cavity, paranasal tissues, or lungs. It can
then disseminate, most commonly to the skin, eyes, or central nervous system,
and its caused by Cryptococcus neoformans and C. gattii, which are ubiquitous,
saprophytic, round, basidiomycetous yeasts (5 to 10 pm) with a large
heteropolysaccharide capsule (1 to 30 pm) that does not take up common
cytologic stains (1, 2). Cryptococcosis is an infection that is acquired as a result of
inhalation of spores or dehydrated yeast cells from environmental sources such
as plant materials or soil as well as bird excreta (3, 4). The environmental
reservoir of C. neoformans is usually related to bird faeces, particularly pigeon
droppings. However, this yeast has also been found in decaying trees, wood and
plant debris, waterways and soil, all usually contaminated with bird excrement (5,
6, 7).

Cryptococcosis is the most common systemic fungal infection of cats and should
be considered in the differential diagnosis of cats presenting with respiratory tract
disease, subcutaneous nodules, lymphadenopathy, intraocular inflammation,
fever, or disease of the central nervous system (8). The most common site of
localized infections is the nasal cavity. Nasal cryptococcosis is frequently seen
clinical signs including sneezing, snoring or snorting, dyspnea, nasal deformities
and/ or a mucopurulent, serous or sero-sanguineous nasal discharge. Polyp-like
masses sometimes protrude from one or both nostrils. Cutaneous or
subcutaneous swellings and nodules may be seen on the face, particularly the
bridge of the nose, side of the face, upper lip or nostril. Some of these lesions may
ulcerate. In addition, the submandibular lymph nodes are often enlarged. Rhinitis
in cats was reported to be caused by C. neoformans var. neoformans (9, 10) and
with time, infections involving the nasal cavity can spread to adjacent structures
and disseminate to other organs (11), including the brain (12), eyes (29), and even
the skin (13). Therefore, the aims of this research were toisolation and
identification of Cryptococcus neoformans from local cats in Baghdad province.

Material and Methods

Samples collection

A total of 40 samples were collected from infected cats in veterinary clinic in
Baghdad province in period from (October 2021- March 2022). Samples were
collected from cats suffering from respiratory symptoms.

Isolation and identification of Cryptococcus neoformans

Samples isolated and identified by take a swab from pharynx of infected cats and
streaked on surface of Sabouraud Dextrose Agar, and subcultured on Bird Seed

Agar and Cryptococcus Differential Agar.The isolation and identification of
Cryptococcus neoformans depend on morphological features.
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Macroscopic Appearance

Macroscopic appearance was determined by examination of the (shape, color,
edges of colonies, consistency), and other apparent characteristic features of
colonies of Cryptococcus neoformans (14, 15).

Microscopic appearance

Considered a preliminary diagnosis of fungi infection, detection of the cell shape
of Cryptococcus neoformans was done by taking one drop of lactophenol cotton
blue stain on the slide with colonies of yeast, then the slide covered with coverslip
and examined on 40X lens.

Results

Forty of oropharynx swabs that grew on Sabouraud Dextrose Agar positive results
for presence of fungus spp. and taken from infected cats included: Cryptococcus
neoformans 12 (30.0%), Aspergillus fumigatus 2 (5.0%), Penicillium spp.6 (15.0%),
Asperygillus niger 3 (7.5%), Dimatiaceous spp. 1 (2.5%), Fusarium spp. 1 (2.5%),
Rhizopus spp. 2 (5.0%), Candida spp. 3 (7.5%), and Aspergillus spp. 10 (25.0%),
(Table 1).

Table (1): The number of fungi isolates from cats pharynx

Fungal spp. Isolation No. Percentage%
Cryptococcus neoformans 12 30
Aspergillus fumigatus 2 5
Penicillium 6 15
Aspergillus niger 3 7.5
Dematiaceous spp. 1 2.5
Fusarium spp. 1 2.5
Rizopus spp. 2 5.0
Candida spp. 3 7.5
Aspergillus spp. 10 25.0
Total 40 100%

The percentage of incidence of infection relative to gender show increase in female
(60%) than the male (40%), (Table 2).

Table (2): The Number of fungi isolate relative to gender

No. of isolates Species No. Male No. Female
12 Cryptococcus neoformans 4 8
2 Aspergillus fumigatus 2 0
6 Penicillium spp. 2 4
3 Aspergillus niger 2 1
1 Dematiaceous spp. 0 1
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1 Fusarium spp. 0 1

2 Rizopus spp. 1 1

3 Candida spp. 1 2

10 Aspergillus spp. 4 6
Total 40 40% 60%

Isolation and identification of Cryptococcus neoformans

Cryptococcus neoformans were described based on morphological characteristic of
culture medium, in both microscopic appearance and microscopic appearance.

Macroscopic Appearance
Sabouraud-Dextrose Agar
Cryptococcus neoformans was cultivated on Sabouraud Dextrose Agar, the

colonies appeared as thin, smooth white to cream colored, mucoid, glistering,
round or oval colonies at 37°C for 5 days after inoculation (Figure 1).

Figure (1): Macroscopic appearance of Cryptococcus neoformans colonies on
Sabouraud Dextrose Agar (A) at 5 days at 37°C (B) at 3 days at 37°C

Bird Seed Agar medium

Cryptococcus neoformansappeared on Bird Seed Agar and produced (Brown
colored) melanin pigment, after 3-5 days of incubation at 37°C (Figure 2).

Figure (2): Cryptococcus neoformans colonies on Bird Seed Agar (A) 2 days after
cultivation at 37°C (B) at 5 days produce melanin pigment at 37°C
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Cryptococcus Differential Agar medium

Cryptococcus Differential Agar recommended for a differentiation of Cryptococcus
species, Cryptococcus neoformans when grow on this media give light blue, dry
colonies; when incubation at 37°C (Figure 3).

-

Figure (3): Cryptococcus neoformans colonies onCryptococcus Differential Agar. (A)
After 5 days of incubation at 37°C (B) After 14 days of incubation at 37°C

Microscopic appearance

Cryptococcus neoformans when examined under a light microscope at (40X); and
stained with (lactophenol cotton Blue) stain, showed of Pseudohyphae with
clusters of budding cells, round to oval cell, and when stained with (India ink)
showed encapsulated budding yeast cellsas in figure (4).

Figure (4): Cryptococcus neoformans at 40X (A) appear as round to oval cells with
lactophenol cotton blue stain (B) show encapsulated budding yeast cells with
India ink stain

Discussion

The result showed that the Cryptococcus neoformanswhich isolated from pharynx
of infected cats was 12 (30.0%), this result is agreement with (16). This result may
indicate that the fungal infection is primary pulmonary cryptococcosis; this
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evidence agreed with definition of pulmonary cryptococcosis (17, 18). The fungal
isolates from females were more than that isolated from males and this is
consistent with (16, 19). The percentage of Aspergillus spp.; in the cat pharynx
infection was 10 (25.0 %) that is agreement (20), while penicillium spp. was 6
(15.0%) and that is agreement with (17, 21, 22) and the percentage of Aspergillus
niger was (7.5%) this results was agreement with (23), also Candida spp. was
(7.5%) this results was agreement with (24, 25, 26). But the percentage of
Fusarium spp. was (5.0%) that agreement with (27, 28). Also in Rizopus spp. the
percentage was (5.0%) that agreement with (29). While other spp. was present in
less percentage like Dematiaceous spp. (2.5%) it is a common soil saprophyte and
an important pathogen; and has ability to surface adherence and produce
protease and collagenases, and microorganism causes infection which can be
locally invasive lung or disseminated to other organ (30, 31, 32). Cryptococcus
neoformans colonies on Bird Seed Agar produces brown colored melanin pigment
due to its produces enzyme phenoloxidase, which necessary in melanin synthesis
and causing the formation of brown pigmented colonies (33) which considered as
a positive result for melanin production and this result agreement with (3,14).
While Cryptococcus neoformans when grow on Cryptococcus Differential Agar
media give light blue, dry colonies; when incubation at 37°C, thispigment is not
apparent on the first day of growth but is usually noticeable after 5 days of
incubation, intensity gradually increases with time (34) due toC. neoformans
cannot assimilate D-tryptophan (35).
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