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ABSTRACT

Fungus is considered a neglected zoonotic agent that transmitted naturally between animals
and man causing various degrees of severity with attendant public health consequences. The
growing interest in keeping pets in our houses gives rise to this problem. Otomycosis is
a superficial fungal infection in the outer ear canal. The same zoonotic fungi isolated from
pets were isolated from the ears of pets' owners. Morphological typing and identification of
isolated fungus from 20 cats' hair reveal the presence of Aspergillus flavus isolated from all
cases 20 (100%) and Aspergillus nidulans in 15 (75%) and another species of fungi were
isolated. Morphological typing and identification of isolated fungus from ear swabs of pets
ownership patients reveal 14/35 (40%). Isolates were mixed infection of Aspergillus flavus
with Aspergillus nidulans, while Aspergillus sydowii was seen alone in 9/35 (25.7%) patients.
Mixed infection with bacteria appeared in Aspergillus flavus 8/35 (22.9%) and in Aspergillus
sydowii 4/35 (11.4%). The aim of our study is to warn pet owners that pets carrying fungal
zoonotic agents on their hair cause some infections for their owners as otomycosis.
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INTRODUCTION Human who contact with pets such as cats
and dogs suffers from many infections each

Some fungal infections, whether real ~ year in the United States, ranging from
pathogens or opportunists associated with ~ superficial dermal diseases to dangerous
the transmission of zoonoses are neglected  Systemic diseases. Fungal skin infections
in public health efforts, so there is more  (skin dermatophytosis or other skin diseases)

prevention strategies are required (Guarro et in contact with cats and dogs are probably
al., 1999). the most common diseases associated with

pets. Many zoonotic diseases can spread

Infected fungi didn't adapt well to the human ~ between pets and humans. The extent of the
host environment which can elicit a high ~ problem is not well understood because
immune response, which can be fatal for =~ many zoonotic diseases are not reported to

immunocompromized patients (Zhang et al., health authorities or are underdiagnosed
2015). (peter et al., 2007).

Emotional, health and social benefits for the
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University have close contact with pets such as sleeping
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in their owners' beds and face licking (Stull
etal., 2012, 2013).

Further research suggests that peoples at
high risk of pets related diseases are unaware
of the risks accompanying raising pets or
recommendations for reducing them, an
example, 77% of humans raising pets that
cancer diagnosis after buying a high-risk pet
(stull et al., 2014).

Studies of zoonotic infection from pets not
surprising the statistics result because they
suggest that physicians do not attendant to
ask about contact with pets and do not
discuss the risks of zoonotic diseases with
patients, regardless of the patient's immunity
status (Hill et al., 2012).

Otomycosis in human

Otomycosis is a superficial fungal infection
of the external ear canal, commonly spread
in tropical and warm regions especially in
summer because fungi need moisture and
warmth to grow. Nearly about 60 different
species of fungi cause otomycosis but the
most common, Aspergillus and Candida
may complicate with bacteria (Karen Gill,
2019).

The most pathogenic fungi detected from
otomycosis are A. niger, A. flavus, A.
fumigatus, and Candida albicans (Nwabuisi,
2001).

Aspergillosis in cats

There are over 180 species of aspergillosis
common in the environment and cause
disease in cats and dogs if has a
compromised immune System or one
exposed to a very large amount of fungus. In
most cases, the fungal infection mainly
confined to the sinus/or bit region in cats
may spread on the body in severe cases. Two
types of aspergillosis can occur in cats:
(nasal aspergillosis or upper respiratory tract
aspergillosis) and (disseminated aspergill-
osis, or systemic aspergillosis). Nasal
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aspergillosis is the most common form and
zoonotic form. Infection occurs by breath in
microscopic Aspergillus spores and grows in
the nose, nasal cavity and sinuses. The
disseminated aspergillosis may be due to a
poorer immune system (Katrin Hartmann et
al., 2013)

MATERIALS AND METHODS

Samples collected:

This investigation was conducted over a
course of year (2021) in Assiut Governorate,
Egypt, at a major University teaching
hospital and a private animal clinic. The
study comprised 35 pet owners who had
otomycosis and were clinically diagnosed as
having a fungal etiology, in addition to 20
hair samples collected from 20 cats at a
private pet clinic. Samples were obtained
using sterile swabs in sterile containers
under strict aseptic conditions. To minimize
sample contamination or the spread of
infectious agents, these samples were
handled with care and taken directly to the
mycological laboratory at Assiut University
Mycological Centre (AUMC), making a
direct microscope, culture, isolation and
identification of fungal characterization.

Direct microscopic examination (DME)
From each ear swab, a slide was prepared,
and stained with lactophenol cotton blue

(LPCB) stain. Positive fungal infection
findings were obtained when samples
showed fungal conidia or hyphae

(Moubasher., 1993).

Culturing of specimens

Swabs were streaked over the surface of
Sabouraud's dextrose agar medium (SDA)
(de Hoog et al. 2000). For up to 7 days,
cultures were incubated at 25 °C. A
microscopic inspection of  colony
development was performed to establish the
existence of fungal units. The developing
fungi were kept in SDA slants at 4 °C for
further study.
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Phenotypic identification of the obtained
fungi

The identification of fungal genera and
species was based on the macroscopic and
microscopic features as following keys
described by (Raper and Fennell., 1965) for
Aspergillus species, (Moubasher., 1993) and
(Domsch et al., 2007) for fungi in general

RESULTS

Morphological typing and identification of
isolated fungus from cats' hair revealed the
presence of Aspergillus flavus isolated from
all cases 20 (100%) and Aspergillus nidulans
in 15 (75%) in Table (1) and another
species of fungi were isolated in Table (2).

Table 1: Zoonotic fungi isolated from both cats' hair and human ear.

Type of zoonotic fungi isolated from cats hair and human ear NO %

Aspergillus flavus 20 100%
Aspergillus nidulans 15 75%

Table 2: All Fungi isolated from Cats hair

Fungi species 1-2 years 2-4 years 4-7 years NO / %

5 cases 5 cases 10 cases (20)
Aspergillus flavus + + + 20/ 100%
Aspergillus nidulans - + + 15 / 75%
Aspergillus niger - + - 5/ 25%
Alternaria alternata + - + 15 / 75%
Botryotrichum o
piluliferum ¥ - * 15/ 75%
Cladosporium o
cladosporioides * i * 15 1 75%
Curvularia lunata - + - 5 / 25%
Curvularia spicifera + - + 15 / 75%
Chrysosporium o
Keratinophilum ) * i 5 [ 25%
Penicillium
- - 0,

chrysogenum * 10 /°50%
Scopulariopsis o
brevicaulis * i * 15 175%
Morphological typing and identification of  (25.7%) patients. Mixed infection with

isolated fungus from ear swabs of pets
ownership patients reveal 14/35 (40%)
Isolated mixed infection of Aspergillus
flavus with Aspergillys nidulans, while
Aspergillys sydowii was seen alone in 9/35
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bacteria (S. aureus) appeared in 8/35
(22.9%) Aspergillus flavus and 4/35 (11.4%)
Aspergillus sydowii in Table (3) and the total
presence of separate or mixed fungi isolated
from human ear in Table (4).
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Table 3: Fungi isolated from the human ear.

Types of fungi isolated from the human ear NO %
(mixed or single infection)

Aspergillus flavus with Aspergillys nidulans 14 40%

Aspergillys sydowii 9 25.7%

Aspergillus flavus with bacteria 8 22.9%

Aspergillus sydowii with bacteria 4 11.4%

Total cases 35 100%

Table 4: Total presence of each fungus isolated from human ear.

NO of isolated fungi from (35)

Type of fungi human case
Aspergillus flavus 22 /35
Aspergillys nidulans 14 /35
Aspergillus sydowii 13/35
Photo

Fig. (1) Aspergillus sydowii
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Fig. (4): Aspergillus flavus
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Fig. (5): Aspergillus nidulans

NS

Fig. (7): cat pets

DISSCUSION

Some research is in contrast to this study.
Patient scanning and epidemiological studies
inspire that occurrence of zoonotic pets
associated diseases are very low, as reported
by (Adebowale and Daniel, 2018). Another
agrees with this study, molecular and
epidemiologic evidence proved that the
direct contact of animals hair, saliva, body
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fluids and other secretions with the owner
skin or mucous membranes are a prospect
for about 70 human zoonotic diseases as
multidrug-resistant bacteria, as reported with
(Chomel., 2014 and Morris et al., 2012)

Another opportunistic filamentous type of
Aspergillus detected as Aspergillus niger,
was identified as the cause of chronic
bilateral otomycosis in case of female
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patient who was unresponsive to different
treatments also detect other similar fungal
elements (Mishra et al., 2004). A detected
case of otomycosis and the isolated
causative agent was Aspergillus versicolor
which is rarely reported in otomycosis
(Santosh et al., 2020).

Aspergillus spp. is the major fungi isolated
from otomycosis (A. niger, A. fumigatus and
A. flavus) in 80% of cases, followed by
Penicillium and  Candida  albicans.
Otomycosis may associate with bacterial
infection  (Sampath et al., 2014).
Additionally, Aspergillus fumigatus is the
most fungal pathogen isolated from nine
cats (Barrs et al., 2012)

The upper respiratory tract (URT) infection
with aspergillosis in cats is restricted to
individual case reports (Hoffman, 2010).

The main danger is from the apparently
healthy cats, where the infections with
Aspergillus species occur without clinical
manifestation, mainly in non-invasive
mucous membrane colonization(Whitney et
al., 2005), nearly similar to the results of the
current study.

In our result there are newly otomycotic
fungi transmitted from pets related to
Aspergillus spp. were detected, Aspergillus
nidulans and Aspergillys sydowii.

CONCLUSIONS

Controlling human contact with animal
stores can protect and prevent many
susceptible zoonotic diseases.

From a global public health perspective,
many efforts are needed to raise awareness
of neglected zoonotic fungi, as well as to

provide an integrated platform  for
prevention and control strategies.
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