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ABSTRACT
Background: The importance of zoonotic fungal infections is increasing today and continues to increase due to changing living
conditions.
Methods: Between 2012 and 2019 evaluated of fungi species isolated from 51 (20.07%) of 254 samples from 10 different animal
species (dog, cat, horse, cow, goat, sheep, camel, penguin, bird, rabbit) with 10 different sample types Thus, the risk of those with
zoonotic characteristics was assessed. Despite fungal hyphae and/or spores were seen in 63 (24.8%) of 254 samples in the direct
microscopic examination, the isolation of fungi on Sabouraud dextrose agar occurred in only 51 of these samples (20.07%).
Conclusion: Of all the 51 samples, 9 (17.64%) samples had more than one fungal agent. The predominant isolate was Aspergillus
spp. with an isolation rate of 24 (47.05%), followed by Malassezia spp. 11 (21.56%), Alternaria spp. 6 (11.76%), Penicillium spp. and
various yeasts 4 (7.84%), Microsporum spp. 3 (5.88%), Candida spp., Mucor spp., Geotrichum spp. 2 (3.92%) and Trichophyton
spp. and Rhizopus spp. 1 (1.96%). Besides, samples were examined for the presence of bacteria and one or more of the bacteria
were also isolated from 14 (27.4%) of 51 samples. This assessment in the veterinary microbiology laboratory has shown that the
isolated fungi agents pose a significant risk of infection for people who take care of these animals or consume animal products and
pet owners.
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INTRODUCTION
In veterinary medicine, fungal infections have often been
reported in recent years (Ditrich et al. 1990; Mantovani and
Monganti et al. 1977; Gerçeker et al. 2004; Cafarchia et al.
2004). Although there are studies on fungal infections, many
aspects of these infections are still not fully understood. For
example, there are still uncertainties about the role of
animals in fungal infections in humans such as which
animals are the vector of which fungal infection or which
animal is the reservoir or host Jose and Matra (2010).

The prognosis of the infection varies significantly
depending on the type of agent and the susceptibility of the
host. It is reported that an average of 10-20% of people are
at risk of dermatomycosis throughout their lives (Gürcan et al.
2008). It has been reported that almost 80% of human
dermotophytosis infections in rural areas are of animal origin,
and in urban areas, approximately 20% of these infections
are transmitted from pets. As molecular methods for the
diagnosis of fungal infections are developed, it may become
apparent that many fungal infections that are now
sporadically seen in the next few years are actually more
common. It is expected that the group accepted as zoonotic
in fungal infections will expand further with the development
of molecular techniques and epidemiological studies
developed in the coming years (Jose et al. 2010; Hailu 2018).

Mycotoxins are the second fungal metabolites produced
by molds and pose a significant health risk to humans and
animals, other than their toxic effects. They have also
mutagenic, carcinogenic, teratogenic, hallucinogenic,
estrogenic, tremorgenic effects. Basic mycotoxin for milk

and dairy products Aspergillus spp. and especially aflatoxin
M1 has a carcinogenic effect (Kırdar et al. 2006).

This study was thought to make a significant contribution
to the literature in today’s conditions where dermatophytosis,
especially zoophilic ones, contact with pets in milk, which is
the most consumed product among animal products and in
samples of animal origin with suspected fungal infections.
This study aimed to guide physicians in the diagnosis.

MATERIALS AND METHODS
Sample Collection
Two hundred and fifty four samples used in the study, 10
different sample types (skin scraping, nasal swab, eye swab,
nipple swab, dental swab, abscess contents, joint fluid, milk,
lung) taken from 10 different animal (dog, cat, horse, cow,
goat, sheep, camel, penguin, bird, rabbit) species that came
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to our laboratory between 2012-2019 with findings of fungal
infection. The samples were examined both from a mycological
and bacteriological point of view. The isolated bacteria were
identified on the basis of cultural, morphological, and
biochemical characteristics (Quinn et al. 1999). None of the
animals to be sampled were treated for any fungal or
bacterial infection before the sample was taken. All samples
were studied in Uludag University Faculty of Veterinary
Medicine Microbiology Department.

Direct microscopic examination
A small amount of sample was taken on the slide and treated
with 15% KOH solution. A coverslip was covered over this
mixture, heated very slightly from the bottom and left at room
temperature for about 20 minutes. Spore, conidia and hypha
structures were examined with 20X and then 40X lenses of
the microscope.

Fungal isolation
Fungal isolation and identification of all clinical specimens
were performed in accordance with standard microbiological
methods (CLSI, 2012).

Bacteria isolation and identification
For bacteriological examination, 254 samples that came with
suspicion of fungal infection were inoculated on 5% sheep
blood agar, Eosine-methylene blue agar and MacConcey
agar. Media were incubated in an aerobic environment at
37°C for 24-48 hours. Bacteria were identified on the basis
of colonial characteristics on different media, gram staining,
hemolytic properties and different biochemical tests.

RESULTS AND DISCUSSION
Diseases that are transmissible among humans, wild, and
domestic animal species have a significant impact on the
protection of public health, livestock economy and wildlife.
According to Cleaveland et al. (2001) approximately 61%
of human infections are zoonotic, with 499 (26%) of 1922
infectious agents causing fungal infections. The frequency
and number of fungal infections are increasing, and changes
are observed in the fungi that cause the infection over time.
Recently, Gülmez et al. (2021) examined the samples that
had been submitted to the hospital mycology laboratory in
the preceding 12 years and made fungal isolation from
21813 of 19636 clinical samples. The authors found a 2.5-
fold increase in fungal infections between the first and the
subsequent six years, while also noting a significant increase
in mold isolation rate in the second six-month period in all
samples.

The most frequently isolated yeast was Candida
albicans (57%), followed by mold fungus Aspergillus spp.
(47.05%). Most importantly, the authors reported that the
sensitivity of fungi isolated from clinical specimens to
antifungal drugs decreased significantly over the 12-year
study period. Due to the slow reproduction of fungi, it takes
a long time to determine the agent and its species and to
perform antifungal susceptibility tests. Although studies on

fungal infections are rare, authors of more recent
investigations have not only isolated fungi known to
reproduce extensively, but have also isolated different types
of fungi. For example, Alternaria alternate with zoonotic
importance have been detected in dogs for the first time in
a case study conducted in Turkey (Avsever et al. 2017),
whereas our investigation uncovered six Alternaria spp.,
equivalent to 11.76% of the analyzed samples. These
findings further highlight the importance of having access
to accurate epidemiological data for determining initial
treatments for fungal infections (Gülmez et al. 2021).
Considering that almost 61% of human infections are
zoonoses, it is imperative to jointly evaluate data obtained
from both human and animal laboratories.

Due to the increase in the life expectancy and the
growing reliance on antibiotics and cytotoxic drugs, as well
as longer lifespan for people suffering from chronic diseases
and those who have undergone chemotherapy, infections
with fungi such as Trichosporon, Fusarium and Geotrichum
are on the rise. These species were previously considered
to be contaminants that do not cause significant morbidity
and mortality in people with weakened immune systems
(Demir and KuŞtimur 2014). In our study, a significant
amount of fungi was also isolated from cow’s milk (Table 1).
Mycotoxins with toxic properties are mainly produced by
fungi belonging to the species Aspergillus, Penicillium,
Fusarium, Rhizopus, Alternaria and Clavipes. Studies on
samples taken from meat, eggs, milk and various organs of
poultry, ovine and bovine animals show that even low
consumption of mycotoxins can affect various animal tissues
and products, especially liver, eggs and milk. Different
amounts of aflatoxin were detected in 51 (85%) of 60 raw
milk samples as well as in 37 (61.7%) of 60 pasteurized
milk samples examined by Diler (2019). Aspergillus spp.
toxigenic fungal infections can also be detected in domestic
pets (Boynukara et al. 2019; Gülmez et al. 2021).

W hen fungal infections in animals do not affect
physiological functions, they are typically not treated, thus
increasing the potential for human contamination (Mantovani
and Monganti 1977; Ditrich et al. 1990). As infective fungal
spores can be spread by pets such as cats and dogs, they
can easily cause infection in humans (Gerçeker et al. 2004).
For example, Microsporum canis (M. canis) often causes
infections in people who come into contact with cats and
dogs. Several authors have, however, argued that zoophilic
dermatophytes are more common in young individuals than
anthropophilic dermatophytes (Mantovani and Monganti
1977; Ditrich et al. 1990). In the anamnesis of the 27-year-
old woman who applied to the healthcare facility with an
itchy and circular lesion, it was revealed that her cat, with
whom she lived for two weeks, had hair loss in the ear (Mýsýr
et al. 2019). In contrast, Gürcan et al. (2008) failed to find
any link between the risk of dermotophytosis and having
dogs and cats as pets, calling for additional studies with
more patients to resolve this discrepancy. More recently, in
their study on 362 clinically dermatophyte suspicious
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samples taken from cats, dogs and their owners, Murmu
et al. (2017) found 285 (78.7%) positive samples, 55.4% of
which belonged to cats, 37.9% to dogs, and 6.7% to their
owners. They primarily isolated M. canis (60%), followed by
M. gypseum (22.5%), T. mentagrophytes (15.8%) and T.
rubrum (1.7%). In their study, Haggag et al. (2017) examined
50 cows, 25 buffaloes, 50 sheep and 25 horses for the
presence of dermatophytes, and performed an average of
74% dermatophyte isolations. Their findings revealed that
T. verrucosum was most prevalent (47.33%), followed by T.
mentagrophytes. In addition, 82% (52% males and 30%
females) of the clinically suspected human samples were
found to be positive.

In our study, fungi were isolated in SDA from 51
(20.07%) of 254 samples. In addition, more than one fungal
agent was isolated from nine (17.64%) of these samples.
The most frequently isolated fungi were Aspergillus spp.
(24, 47.05%), followed by Malassezia spp. (11, 21.56%),
Alternaria spp. (6, 11.76%), Penicillium spp. and various
yeasts (4 each, 7.84%), Microsporum spp. (3, 5.88%),
Candida spp., Mucor spp., Geotrichum spp. (2 each, 3.92%)
and Trichophyton spp. and Rhizopus spp. (1 each, 1.96%),
as shown in Table 1. Fungal infections in animals have been
extensively studied (Mantovani and Monganti 1977;
Cafarchia et al. 2004; Yahyaraeyat et al. 2009; Murmu et al.
2017; Hailu et al. 2018). Yahyaraeyat et al. (2009) examined
487 samples from different animals (292 dogs, 124 cats, 28
cows, 15 sheep, 11 chickens, 6 goats, 5 horses, 5 rabbits
and 1 fox) for dermatophytosis over a 4-year period. They
most frequently isolated M. canis (53.5%), followed by T.
mentagrophytes (20.2%), T. verrucosum (17.5%) and M.
gallinea, highlighting the importance of periodic check-ups
in animals for public health.

DM examination is a fast and sensitive diagnostic
method that is widely used in fungal infections. Sometimes
fungal elements can be seen in DM, but reproduction does
not occur in their cultures or vice versa. Therefore, both DM
and culture should be used in the diagnosis of mycosis.
Although fungal hyphae and/or spores were observed in 63
(24.8%) of 254 samples examined as DM in our study, only
51 (20.07%) of these samples were isolated in SDA. In
contrast, Şeker et al. (2011) conducted dermatophyte
isolation from 362 samples obtained from dogs and cats
living in Turkey’s three largest cities and found microscopic
fungi in 52 samples (14.4%), while positive culture was noted
for 70 samples (19.3%).

In our study, more than one fungal agent was isolated
from nine samples, which is in line with the results (10.6%)
reported by Gülmez et al. (2021). In addition, at least one
bacterium was isolated from 14 (27.4%) of 51 samples from
which fungi were isolated, as shown in Table 1. As studies
as a part of which fungal and bacterial isolation is
performed jointly are rare, limited evidence is available to
inform clinical treatment. Thus, in most cases, bacterial
infections are given a priority and are treated with antibiotics,
which would increase the severity of already existing fungal
infections.

In their study conducted in Turkey, Yapıcıer et al. (2017)
reported that 56 (54.9%) of 102 samples from cats and dogs
with suspected dermatophytosis were found positive for
Trichophyton spp. and Microsporum spp. Thus, they emphasized
the importance of laboratory diagnosis in suspicious cases
and called for animal owners and/or physicians to be more
careful about contamination. More recently, Selvi et al.
(2019) performed dermatophyte isolation on 60 cats and
60 dogs living in Ankara that did not show clinical symptoms
and isolated Microsporum spp. and Trichophyton spp. from
16% and 10.8% of the samples. Their findings confirm that
zoonotic dermatophytes are common even in animals
without clinical symptoms. Similarly, Kaplan et al. (2020)
studied the blood taken from four cattle herds with history
of previous disease and made the serological diagnosis of
Trichophyton ELISA method in 80.3% of 360 serum samples.

CONCLUSION
Given that the majority of human infections are caused by
zoonotic agents, the data obtained from human and animal
laboratories should be evaluated jointly. Although fungal
infections are rarely studied, they are becoming more
prevalent due to the increased human lifespan, greater
success rate of cancer treatments, increased pet ownership,
etc., as well as greater reliance on antibiotics. As a part of
the present study, animal samples with suspected fungal
infection were examined for the presence of both bacteria
and fungi. The findings revealed that animals may easily
transmit fungal infections to humans, indicating that
additional studies should be carried out on fungal infections
in both animals and humans in order to establish
epidemiological connections.
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