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ABSTRACT

Dermatophytes are fungi that cause superficial mycoses in animals and humans. While studies have shown
that domestic cats (Felis catus) are often asymptomatic carriers of dermatophytes, and thus a significant
source of infection, this aspect has not been studied in relation to their wild relatives. The present study was
aimed at determining the presence of dermatophytes on the haircoat of healthy wild felids, kept in captivity at
“Fundação Parque Zoológico de São Paulo”. Samples were taken from 130 adult animals of both sexes: 25
lions (Panthera leo), 12 tigers (Panthera tigris), 6 jaguars (Panthera onca), 4 leopards (Panthera pardus), 2
snow leopards (Panthera uncia), 2 pumas (Puma concolor), 2 cheetahs (Acinonyx jubatus), 1 ocelot (Leopardus
pardalis), 28 tiger cats (Leopardus tigrinus), 10 margays (Leopardus wiedii), 8 geoffroy’s cats (Leopardus
geoffroyi), 22 jaguarundis (Herpailurus yagouaroundi) and 8 pampas cats (Oncifelis colocolo). The samples
were obtained by rubbing the haircoat of the animals with squares of sterile carpet, and then seeded onto Petri
dishes containing Mycobiotic agar (Difco™). The plates were incubated at 25°C for 4 weeks. The isolates
were subcultured in Sabouraud dextrose agar supplemented with chloramphenicol (100mg/L) and cultured on
slides for posterior identification by their macro- and microscopic characteristics. Microsporum gypseum was
isolated from two apparently healthy lionesses (1.6%), both kept in terrariums. The most prevalent contaminants
were of the genera Penicillium (27.9%); Cladosporium (24.5%); Acremonium (12.1%); Scopulariopsis and
Chrysosporium (9.8%); and Aspergillus (5.3%). The occurrence of dermatophytes in the haircoat of healthy
wild felids, maintained in captivity, confirms their status as asymptomatic carriers and characterizes them as
sources of infection for other animals and for humans.
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INTRODUCTION

Dermatophytes are mycelial and keratinophylic fungi of the
mold group, originally saprobial, but have adapted themselves
to animal and human parasitism through evolution (20). Infection
occurs through direct contact with the spores or hyphae of any
of the three genera, Microsporum, Trichophyton or
Epidermophyton (20). The disease depends on predisposing
factors, like a failure in mucosa integrity or the skin surface,

exposure to ultraviolet radiation, physical-chemical factors,
temperature, the presence of another disease or the effect of
immunosuppressor medication (1,26).

Dermatophytes are the most important microorganisms which
cause superficial mycosis and the lesions are characterized by
circular disposition, desquamation, alopecia and erythema of
the edges (20). The prevalence of dermatophytes varies
according to geographical location, season or living conditions
and the manipulation to which the susceptible animal or human
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is exposed (3); however, in general, they occur more commonly
in countries with a hot and humid climate (4).

In domestic animals M. canis, M. gypseum and T.
mentagrophytes are the main species involved in infections (4).
Among these, M. canis assumes a notable relevance as the
most isolated dermatophyte in cats (27,38).

M. canis can be isolated in up to 88% of apparently healthy
cats (38); this asymptomatic carrier state of the domestic cat is
of utmost importance because animal host reservoirs represent
an infection risk for the human population and a public health
concern (5,38). Cats which live in groups, which have contact
with non-domesticated cats or that are carries of viral
immunosuppressor infections represent risks for
dermatophytosis dissemination (27,35,38).

The fungal microbiota of domestic cat haircoat is principally
composed of fungi acquired from the environment (25). The
most commonly isolated genera are Aspergillus, Penicillium,
Cladosporium and Alternaria; although, Fusarium,
Geotrichum, Cephalosporium, Curvularia, Paecilomyces,
Rhizopus, Chrysosporium, Nigrospora, Scopulariopsis,
Phoma, Absidia, Helminthosporium, Glicocadium and Mucor
are also cited by literature (6,25,33,35).

Different species of wild animals and laboratory species
may also constitute host reservoirs of the Microsporum spp.
and Trichophyton spp. (6,8,19,24).

In 1999, a case of dermatophytosis was described in three
wild felids in Florida, USA. Three specimens of cougar (Puma
concolor), one of them infected by M. gypseum and the other
two by T. mentagrophytes (33). A small epidemic focus of
ringworm cased by M. canis was reported in lions (Panther
leo) (2). Dermatophytes were also isolated from the haircoat of
a tiger (Panthera tigris) (13). Research in dermatophytes in
Brazil in one specimen of each of the following wild felids: ocelot
(Felis pardalis), lion (Panthera leo) and tiger (Panthera tigris),
isolated M. gypseum in the ocelot (6).

Given the considerable zoonotic and zoopathogenic
potential of dermatophytes, it is important to research and
identify these fungi in the resident and/or transitory microbiota
of the haircoat of healthy wild felids, to determine possible
infection sources in asymptomatic carriers. With this objective
in mind this research sought to detect the presence of
dermatophyte fungi on the haircoat of healthy wild felids
maintained in captivity.

MATERIALS AND METHODS

Animals
Samples were taken from 130 adult animals of both sexes: 25

lions (Panthera leo), 12 tigers (Panthera tigris), 6 jaguars
(Panthera onca), 4 leopards (Panthera pardus), 2 snow leopards
(Panthera uncia), 2 pumas (Puma concolor), 2 cheetahs
(Acinonyx jubatus), 1 ocelot (Leopardus pardalis), 28 tiger cats

(Leopardus tigrinus), 10 margays (Leopardus wiedii), 8
geoffroy’s cats (Leopardus geoffroyi), 22 jaguarundis
(Herpailurus yagouaroundi) and 8 pampas cats (Oncifelis
colocolo). The anesthetic protocol was the same as that used
for routine handling of felids in this zoo. The animals were
sedated using anesthetic darts containing 1.0 mg/kg weight
xylazine and 10.0 mg/kg weight ketamine. If more prolonged
relaxation was required, 0.5 mg/kg diazepam was applied.

Samples
Samples were collected according to the carpet technique

(23), rubbing previously sterilized carpet squares on the animals’
dorsum. These carpet pieces were sent to laboratory in up to 24
hours, and then seeded by impression on plates containing
Mycobiotic (Difco™) agar medium. The material was incubated
at a temperature of 25ºC and readings were taken every three
days, for a period of four weeks, submitting each mold to
subculture in Sabouraud dextrose agar with chloranphenicol
(100 mg/L), for sample maintenance.

Molds isolated and its identification
All colonies were submitted for slide culture (30), in potato

medium agar (Microbiology™). The material was incubated at
25ºC until presenting sufficient growth for slide and coverslip
mounting, with methylene blue staining. The fungi were
identified by their macro- and microscopic morphological
characteristics (21,28).

RESULTS

Two hundred and sixty seven (267) mycelial fungi strains
were isolated in the 130 animals under study, Microsporum
gypseum was isolated in 1.6% of these. M. gypseum was obtained
for two lionesses (Panthera leo) which showed no signs of
infection, although one of these animals was seropositive for
Feline Immunodeficiency Virus (FIV).

In this work, the isolation of 265 mold contaminants was
obtained: 74 strains of Penicillium spp. (27.9%); 65 of
Cladosporium spp. (24.5%); 32 of Acremonium spp. (12.1%);
26 of Scopulariopsis spp. and Chrysosporium spp. (9.8%); 14
of Aspergillus spp. (5.3%); 6 of Fusarium spp. (2.2%); 4 of
Exophiala spp. (1.5%); 3 of Micelia sterilia (1.1%); 2 of
Chaetomium spp. and Geotrichum spp. (0.7%); and a strain of
each one genus: Pseudallescheria sp, Phialophora sp,
Helminthosporium sp, Verticillium sp, Drechslera sp,
Paecilomyces sp, Trichoderma sp, Alternaria sp, Phoma sp,
Rhinocladiella sp and Mucor sp (0.4%).

DISCUSSION

M. gypseum, a mycelial keratinophylic fungus isolated in
this study, is a geophilic dermatophyte. Humidity, pH and fecal
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contamination constitute relevant factors in the determination
of its presence and of other keratinophylic fungi in the soil (36).
Both lionesses, from which the isolation of M. gypseum was
achieved, were maintained in confinement with earth floors,
therefore, this fact must have influenced the acquisition and
permanence of these fungi in the microbiota of the haircoat of
these animals.

Isolation of this fungus in domestic animals is variable,
according to the research literature available. While some
authors obtained a frequency of 0.6% in 173 healthy cats
studied (30), other authors verified positivity of 8% for this
fungus in 100 cats in the same conditions (11). A frequency of
7.7% was obtained in the isolation of M. gypseum in dogs, cats,
rabbits, chickens, ruminants and horses studied in Iran (18) and
9% in healthy cats and dogs studied in Belo Horizonte City,
Brazil (24). However, these results could be even higher, like in
India, where M. gypseum was found to be one of the principal
dermatophytes isolated in dogs and bovine, representing around
40% of those isolated in these animals (29).

Like the other dermatophytic species, M. gypseum possesses
the capacity to infect animal and human tissue using keratin as
its principal substrate. This fungus has been referred to in the
literature as the cause of infections in different domestic and
wild animal species. Some authors consider it to be the most
frequent dermatophytosis causal agent in rabbits (18). It is
referred to as responsible for a number of dermatophytosis cases
in cats (16), in interspecies outbreaks involving cats and humans
(5), and even described in clinical findings of infection associated
with Dermatophilus congolensis in Arabian camels (Camelus
dromedarius) (14) and Malassezia pachydermatis in dogs (34).
In Brazil, there are two cases of dermatophytosis by M. gypseum
involving a gray wolf cub (Canis lupus) and a camel (Camelus
bactrianus) (9). A retrospective study realized in the USA, found
14 cases of dermatophytosis in red pandas (Ailurus fulgens),
which occurred between 1980 and 1996, where seven animals
presented scabby, alopecia lesions, while another six animals
presented more serious clinical evidence of ulceration, necrotic
skin and purulent exudate; the disease severity of one of the
animals was not documented, although, M. gypseum was the
only fungus isolated in all cases (17).

With respect to the lack of research work of this nature in
wild felids, M. gypseum has been cited as the cause of infections
in these animals. In 1995 the first reported case of
dermatophytosis in a wild felid in Brazil was described in a
specimen of ocelot (Leopardus pardalis) (6). M. gypseum was
also identified as the causal agent of dermatomycosis in a
male specimen of puma (Puma concolor), among 30 animals
of a free ranging group submitted to monitoring in Florida,
USA (33).

Although M. gypseum is not the most frequently found
species in human mycotic processes, it is the most common
geophylic fungus (22). Recent reports in Brazil (22), Italy (32),

Slovakia (37) and Japan (15) reaffirm the existence of these fungi
in human skin lesions.

Generally the dermatophytes cause dermatomycosis, M.
gypseum has been described as causing subcutaneous mycosis
in humans (7) and has been associated with opportunistic
infections occurring in patients with Human Immunodeficiency
Virus (HIV) (10). In this project, one of the animals which was
positive for M. gypseum presented seropositivity for Feline
Immunodeficiency Virus (FIV), which reinforces the relation of
immunosuppressor factors, cited in the literature, with the
infection (35) and suggests the importance of these animals as
asymptomatic carriers and possible infection sources for animals
and/or technicians and workers, who may have direct contact
with these carriers.

The saprobial contaminants isolated in greatest frequency
in this survey were indicated by other authors (3,4,11,25) from
domestic dog and cat haircoat (Penicillium spp., Cladosporium
spp., Scopulariopsis spp., Chrysosporium spp., and Aspergillus
spp.).

Studies realized in different periods researching the
anemophile microbiota of São Paulo City, confirmed the genera
Cladosporium, Penicilium, Aspergillus and Acremonium as
the most frequent molds and also refer to the isolation of
Alternaria spp., Fusarium spp., Phoma spp., Trichoderma spp.
(12). It is well known that the body surface microbiota of animals,
both resident and transitory, is changed by the environmental
microorganisms (12).

The existence of dermatophytes on the haircoat of healthy
wild felids, not only elevates the risk that these animals
eventually become ill, but also inserts them in the category of
asymptomatic carriers, like their relatives the domestic cat,
characterizing them as sources of fungal infection both for other
animals and for human beings. Understanding this condition is
essential in the adoption of prophylatic measures for sanitary
maintenance for these animals and the professionals who
maintain contact with them.

RESUMO

Isolamento de Microsporum gypseum do pelame de
felídeos selvagens sadios mantidos em cativeiro no

Brasil

Os dermatófitos são os fungos mais comumente associados
às micoses superficiais em animais e homem. O estado de
portador assintomático do gato doméstico o caracteriza como
importante fonte de infecção, entretanto, até então, tal aspecto
não foi pesquisado em relação a seus parentes selvagens. O
objetivo desta pesquisa foi determinar a presença de
dermatófitos no pelame de felídeos selvagens sadios, mantidos
em cativeiro na Fundação Parque Zoológico de São Paulo. A
amostragem foi constituída de 130 animais adultos de ambos os



M. gypseum in wild felids

151

sexos, sendo 25 leões (Panthera leo), 12 tigres (Panthera tigris),
6 onças-pintadas (Panthera onca), 4 leopardos (Panthera
pardus), 2 leopardos-das-neves (Panthera uncia), 2 suçuaranas
(Puma concolor), 2 guepardos (Acinonyx jubatus), 1 jaguatirica
(Leopardus pardalis), 28 gatos-do-mato-pequenos (Leopardus
tigrinus), 10 gatos-maracajás (Leopardus wiedii), 8 gatos-do-
mato-grandes (Leopardus geoffroyi), 22 gatos-mouriscos
(Herpaylurus yaguaroundii) e 8 gatos-palheiros (Oncifelis
colocolo). As amostras foram obtidas a partir da fricção de
quadrados de carpete estéreis no pelame dos animais. Os
carpetes foram então semeados em placas de Petri contendo
ágar Mycobiotic (Difco®) e incubadas a 25°C por 4 semanas.
As colônias obtidas foram repicadas em tubos contendo ágar
Sabouraud dextrose com cloranfenicol (100mg/L) e submetidas
a microcultivo em lâmina, para posterior identificação através
de suas características macro e microscópicas. Microsporum
gypseum foi isolado de duas leoas (1,6%) aparentemente
saudáveis, ambas mantidas em terrários. Os contaminantes mais
prevalentes foram dos gêneros Penicillium (27,9%);
Cladosporium (24,5%); Acremonium (12,1%); Scopulariopsis
e Chrysosporium (9,8%); e Aspergillus (5,3%). A ocorrência de
dermatófitos no pelame de felídeos selvagens sadios, mantidos
em cativeiro, confirma seu estado de portador assintomático e
os caracteriza como fontes de infecção para outros animais e
para os seres humanos.

Palavras-chave: dermatófitos, Microsporum gypseum,
dermatofitoses, felídeos selvagens
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