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Abstract

Anteaters comprise three different species: Myrmecophaga tridactyla (flag anteater), Tamandua tetradactyla (mini
anteater) and Cyclopes didactylus (anteater), some considered vulnerable to extinction. These species are distributed
over a large part of the Brazilian territory, especially in the cerrado biome. In order to preserve these species, some
research work on the health status of these animals has been carried out, both in captive and free-living animals. The
objective of this study was to investigate keratinophilic filamentous fungi, including dermatophytes, in the coat of 27
adult anteaters retained in captivity. Among the animals studied, 14 were giant anteater (Myrmecophaga tridactyla)
and 13 were small anteater (Tamandua tetradactyla). These specimens were retained at the Sdo Paulo Zoological Park
Foundation and Quinzinho de Barros Municipal Zoological Park. Samples were obtained by means of rubbing
sterilized squares of carpet on the coat of each animal. Each carpet was seeded in Petri dishes containing
Mycobiotic™ agar medium (Difco™) and incubated at 25°C until colony growth was observed. Dermatophytes were
not isolated; however, the following genera of filamentous fungi were identified: Cladosporium spp. (51.8%),
Scopulariopsis sp (29.6%), Aspergillus spp. (22.2%), Acremonium spp. and Chrysosporium spp. (11.1%) and Mucor
spp. (7.4%), among these we highlight the keratinophilics: Scopulariopsis sp, Acremonium spp. and Chrysosporium
spp. There are few studies on the prevalence of dermatophytes and other keratinophilics in wild animals and none on
anteaters. It was possible to confirm the presence of non-dermatophytic keratinophilics in the normal microbiota of
anteaters, similarly to what was observed in other mammals.

Keywords: Anteaters; Scopulariopsis sp; Chrysosporium spp.; Acremonium spp.

Resumo

Os tamanduas compreendem trés diferentes espécies: Myrmecophaga tridactyla (tamandua-bandeira), Tamandua
tetradactyla (tamandua-mirim) e o Cyclopes didactylus (tamanduai), algumas consideradas vulneraveis a extingéo.
Essas espécies estdo distribuidas em grande parte do territério brasileiro, especialmente, no bioma cerrado. Na
intengdo de preservar essas espécies algum trabalho de pesquisa sobre o status sanitario desses animais tém sido
realizados, tanto em animais cativos como em vida livre. O objetivo do presente trabalho foi pesquisar fungos
filamentosos queratinofilicos, entre eles, dermato6fitos, no pelame de 27 tamanduéas adultos mantidos em cativeiro.
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Entre os animais estudados, 14 eram da espécie tamandua-bandeira (Myrmecophaga tridactyla) e 13 eram tamandués-
mirim (Tamandua tetradactyla). Esses espécimes eram mantidos na Fundagdo Parque Zool6gico de Sdo Paulo e
Parque Zoolégico Municipal Quinzinho de Barros. As amostras foram obtidas por meio da friccdo de quadrados de
carpete esterilizados no pelame de cada animal. Cada carpete foi semeado em placas de Petri contendo meio de agar
Mycobiotic® (Difco®) e incubado a 25°C até que se observasse crescimento das colonias. Ndo foram isolados
dermatdfitos do pelame dos animais estudados, contudo, foram identificados os seguintes géneros de fungos
filamentosos: Cladosporium spp. (51,8%), Scopulariopsis sp (29,6%), Aspergillus spp. (22,2%), Acremonium spp. e
Chrysosporium spp. (11,1%) e Mucor spp. (7,4%), dentre esses destacamos os queratinofilicos: Scopulariopsis sp,
Acremonium spp e Chrysosporium spp. Existem poucos trabalhos sobre a prevaléncia de dermatdfitos e demais
queratinofilicos em animais selvagens e nenhum sobre tamanduds. Foi possivel confirmar a presenca de
queratinofilicos ndo-dermato6fitos na microbiota normal de tamanduds, a semelhanca do observado em outros
mamiferos.

Palavras-chave: Tamanduas; Scopulariopsis sp; Chrysosporium spp.; Acremonium spp.

Resumen

Los osos hormigueros comprenden tres especies diferentes: Myrmecophaga tridactyla (0so hormiguero bandera),
Tamandua tetradactyla (mini oso hormiguero) y Cyclopes didactylus (oso hormiguero), algunas consideradas
vulnerables a la extincion. Estas especies se distribuyen en gran parte del territorio brasilefio, especialmente en el
bioma del cerrado. Con el fin de preservar estas especies, se han realizado algunos trabajos de investigacion sobre el
estado de salud de estos animales, tanto en cautiverio como en libertad. EI objetivo del presente trabajo fue investigar
los hongos filamentosos queratinofilicos, incluidos los dermatofitos, en el pelaje de 27 osos hormigueros adultos
mantenidos en cautiverio. Entre los animales estudiados, 14 eran 0so hormiguero gigante (Myrmecophaga tridactyla)
y 13 eran o0so hormiguero pequefio (Tamandua tetradactyla). Estos ejemplares se conservaron en la Fundacién del
Parque Zooldgico de S&o Paulo y en el Parque Zoologico Municipal Quinzinho de Barros. Las muestras se obtuvieron
frotando cuadrados esterilizados de alfombra sobre la piel de cada animal. Cada alfombra se sembrd en placas de Petri
que contenfan medio de agar Mycobiotic® (Difco®) y se incubd a 25°C hasta que se observé el crecimiento de la
colonia. No se aislaron dermatofitos del pelaje de los animales estudiados, sin embargo, se identificaron los siguientes
géneros de hongos filamentosos: Cladosporium spp. (51,8%), Scopulariopsis sp (29,6%), Aspergillus spp. (22,2%),
Acremonium spp. y Chrysosporium spp. (11,1%) y Mucor spp. (7,4%), entre ellos destacan los queratinofilicos:
Scopulariopsis sp, Acremonium spp. y Chrysosporium spp. Hay pocos estudios sobre la prevalencia de dermatofitos y
otros queratinofilicos en animales salvajes y ninguno en o0sos hormigueros. Se pudo constatar la presencia de
queratinofilicos no dermatofitos en la microbiota normal de osos hormigueros, de manera similar a lo observado en
otros mamiferos.

Palabras clave: Osos hormigueros; Scopulariopsis sp; Chrysosporium spp.; Acremonium spp.

1. Introduction

Biodiversity is essential for the survival of humanity and its intrinsic and extrinsic value has been widely recognized
by means of governments and civil society in several international agreements (Peres et al, 2011). It is believed that in Brazil
there are approximately 1.8 million known species among plants and animals, of which 210 thousand are invertebrate and
vertebrate animals distributed in 541 species of mammals, 1696 species of birds and more than 5000 species including reptiles,
amphibians and fishes. This number is much higher according to estimates by means of Lewinsohn and Prado (2005). The
Brazilian fauna is one of the largest and most important in the world, corresponding to 13% of the world's biota divided into
biomes: Amazon Forest, Atlantic Forest, Caatinga, Cerrado, Pantanal and Campos Sulinos (Benites & Mamede, 2008) and its
loss is one of the worst current global crises, with species and habitats decreasing at an alarming rate as ilustrated since 2008
by means of the Red List of Endangered Species of some national and international preservation institutions (Vié et al, 2009).

The intense environmental degradation has fragmented forests where more than a half of the cerrado area has been
transformed into pastures or grain plantations (Rambaldi & Oliveira, 2005; Klink & Machado, 2005). According to the
Biodiversitas Foundation: “One of the biggest challenges for governments is the definition of strategic plans for the
conservation of biodiversity” (Fundacdo Biodiversitas, 2010), since human activity can lead to environmental degradation and
compromise the survival of species (Fundagdo Zoo-boténica, 2000). Professionals from numerous areas of the science,
governmental and non-governmental organizations, including veterinarians, biologists and environmentalists have dedicated a

large effort to the conservation of endangered species and this effort is translated through increasing studies and researches in
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the area of the national flora and fauna. Some institutions such as the International Union for the Conservation of Nature
(IUCN) have created lists (IUCN “Red List”) based on worldwide research and databases to define endangered species and it
works for the conservation of these species around the world (IUCN, 2021).

IUCN is a union of partners composed exclusively of governmental and civil society organizations in which it
provides public, private and non-governmental organizations with the knowledge and tools that enable human progress,
economic development and nature conservation to occur together (IUCN, 2021). The update of the "Red List" carried out in
September 2017 placed the giant anteater on a scale of least concern (IUCN, 2021); the small anteater and the silky anteater
did not enter the list, revealing that the efforts made have had a positive result (Project Tamandua, 2015). In Brazil,
organizations such as the Instituto Brasileiro do Meio Ambiente e Recursos Naturais Renovaveis (IBAMA) and the Instituto de
Pesquisa e Conservacdo do Tamandua no Brasil (Projeto Tamandud) carry out different works for the conservation and
development of these and other endangered species. IBAMA is a government institution linked to the Ministério do Meio
Ambiente (MMA) created in 1989 with the aim of exercising the power of federal environmental police with an important role
in environmental licensing, environmental quality control, authorization for the utilization of natural resources and inspection,
monitoring and environmental control (IBAMA, 2017) in which it works together with non-governmental organizations such
as the Projeto Tamandua, which aims to preserve animals that have been thus little studied in this case, the Anteaters,
Armadillos and Sloths (Xenarthra); developing research in the wild, working in partnership with national and international
screening centers and zoos, developing a database and biological samples, acting strongly in public policy actions with the
Brazilian government (Projeto Tamandug, 2015).

Three species of anteaters are currently known, natives of the Brazilian cerrado and belonging to the order Xenarthra,
of the Myrmecophagidae family, Myrmecophaga trydactyla (giant anteater), Tamandua trydactyla (small anteater) e o
Cyclopes didactylus (silky anteater) from the family Cyclopedidae (Cubas et al, 2014). These animals are solitary mammals
with twilight habits, their body color is dark gray mixed with white, the fore limbs are whitish and the hind limbs are black
(Vieira, 1949 & Braga, 2010). They can reach more than two meters in length and weigh more than 39 kg (Wetzel, 1985;
Eisenberg, 1989; Drummond, 1994; Braga, 2010). They have nails that measure up to 6.5 cm, important structures for their
diet according to Carvalho (1996) and Braga (2010), as they assist to open anthills and termite mounds and moreover as a
defense (Rossoni et al, 1981, Braga, 2010; Nowak, 2018); in addition to having a series of morphological adaptations such as
the absence of teeth and well-developed salivary glands, as well as the tongue, which can extend up to 61 cm outside the
mouth (Rossoni et al, 1981; Chebez, 1994; Emmons, 1997, Braga, 2010, Nowak, 2018, Teta et al, 2018). Its diet is exclusive to
insects, mainly from the orders Hymenoptera (ants) and Isoptera (termites) (Montegomery, 1985; Shaw et al, 1985; Medri et
al, 2003 & Zimbres, 2010).

As Rosa (2007) states: “The giant anteater has energy limitations due to its energy-poor diet, thus it has some
characteristics to compensate for these limitations, such as low metabolism and low temperature and thermal conductance”.
Temperature and dietary restriction have been depicted as stressors for rabbits, influencing the immune response (Franci et al.,
1996; Acco, 1999). Among the main stressors for wild and domestic animal species are physical containment and transport,
which are therefore utilized as models of stressors in research (Morton et al., 1995 & Acco, 1999). These and other innovations
such as confinement, change the temperament and behavior of animals, contributing to the incidence of stress on the species
(Bispo & Pereira, 1994; Carramenha, 2012) in addition to threats to the survival of these species through predatory hunting,
roadkill, the loss of its habitat due to gradual deforestation due to agricultural expansion, fires and animal trafficking, a
definitely common practice in underdeveloped countries (IUCN, 2021; IBAMA, 2016; Projeto Tamandua, 2015). It is known
that animals in captivity may demonstrate considerable differences in their microbiota because, according to Acco (1999), the

stress of confinement can influence animal behavior and possibly the immune response of animals in captivity. As it is a
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specimen of wild habits, it could suffer from a probable infection due to contact with fomites contaminated with the presence
of opportunistic fungi in the environment (even if the enclosure undergoes disinfection processes) developing eventual skin
diseases.

Fungi are microorganisms belonging to the Fungi Kingdom, classified into Chytridiomycetes, Zygomycetes,
Ascomycetes and Basidiomycetes, composed of eukaryotic cells that present DNA surrounded by means of a nuclear
membrane; they can be unicellular (yeasts) or pluricellular (mushrooms), classified as saprobes (dependent on dead organic
matter) or biotrophic (dependent on living organic matter), widely dispersed in the environment and additionally present in the
microbiota of humans and animals (Paula et al. , 2007). According to Paula et al (2007), most of these fungi develop at a pH
close to 6.0 and a temperature between 25°C and 30°C; are easily sown in culture media where their growth and form varies
according to the type of fungus: molds (hyphae-forming filamentous fungi), yeasts (spherical non-filamentous fungi) and
dimorphic ones (they have both forms of growth - usually pathogenic fungi) . Fungi reproduce asexually and sexually, are of
extreme ecological importance since they are found in tree trunks, plants, soil and other organic materials, widely utilized in
the pharmaceutical and food industries and some with pathogenic characteristics, which is why biologists have classified the
fungi in the seventies creating the Kingdom Fungi, which is divided into three groups: slime fungi, inferior flagellate fungi and
terrestrial fungi that include: mushrooms, yeasts and molds (Lacaz, et al, 2002). There are few studies on the prevalence of
dermatophytes in wild animals and none on anteaters in this way, the present study consists of researching the presence of
dermatophytes and other potentially pathogenic keratinophilic fungi in captive anteater coat in order to assist and expand the
conservation of the considered species vulnerable to extinction (IUCN, 2021).

Based on the scarcity of studies on the health aspect of wild animals, as well as some important predictive
microbiological parameters for disease prevention, monitoring and even therapeutic interventions, the aim of this study was to
investigate the possible presence of dermatophytes and other filamentous fungi with keratinophilic nature as resident and/or
transient members in the surface microbiota of the integument of two of the three species of anteaters maintained as a

biomaterial reserve in conservation institutions in Brazil.

2. Methodology
2.1 Samples

In the present study, 27 animals were utilized, including giant anteaters and anteaters, all from the Fundag&o Parque
Zoolodgico de Séo Paulo (FPZSP), located in the city of Sdo Paulo; Quinzinho de Barros Municipal Zoological Park (PZMQB),
located in Sorocaba-SP; and a specimen from the Pantanal Mato-grossense which, at the time this research was carried out,
was contained and submitted for evaluation in field activity by means of the Working Group for the Conservation of Anteater
in Brazil (GTCT). Of these, 14 individuals were giant anteaters (Myrmecophaga tridactyla) and 13 are small anteaters

(Tamandua tetradactyla), all specimens in their adult phase, with the predominant situation being captivity.

2.2 Sample collection and processing

After physical restraint of the animals, coat samples were obtained by means of rubbing previously sterilized squares
of carpet over the back of each animal. They were sent aseptically and under refrigeration to the Laboratory of Molecular and
Cell Biology (UNIP), where they were seeded, by means of printing, in Petri dishes containing Mycobiotic™ agar (Difco™)
and incubated at 25°C. Each plate was inspected every two days for four weeks or until growth of filamentous fungal colonies
was noted (Mariat & Adam-Campos, 1967, Bentubo et al, 2006; Bentubo et al, 2021).
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2.3 Identification of fungi

The filamentous fungi obtained in the cultivation of samples collected from the skin of the specimens studied were
identified by means of their macro and microscopic morphological characteristics. To verify the macroscopic characteristics,
giant colonies were produced in Petri dishes containing the same medium utilized for the priming isolation. To obtain
preparations that allowed the analysis of the microscopic morphology of the isolates, a classical method based on the
microculture slide technique was utilized (Riddel, 1950). Taxonomic manuals were utilized as a reference for comparing the

visible structures in the macro and microscopy of the isolates (Kurtzman & Fell, 1998; De Hoog et al, 2004).

3. Results and Discussion

Research works related to the health aspects of wildlife animals are still quite limited. The scientific community's
concern with the environment and the required conserve endemic fauna has stimulated pioneering initiatives across the
country. This is the case of the Working Group for the Conservation of Anteaters in Brazil (Projeto Tamandud), which is based
at the S8o Paulo Zoological Park Foundation (FPZ-SP), has the mission of promoting actions that favor the conservation of
anteater species in Brazil. Through a scientific collaboration established between Projeto Tamandué and the Laboratory of
Molecular and Cell Biology (LBMC) at Universidade Paulista (UNIP), where the CLININFEC (Research Group in Clinical
and Infectious Diseases, registered with the CNPq) is furthermore headquartered and the phase of experimental studies of the
present research.

The technique of the square of carpet rubbed over the back, originally depicted by means of Mariat & Adam-Campos
(1967) to obtain samples for the isolation of filamentous fungi. Its use for this purpose has already been experimented and
proven in previous researches (Bentubo et al, 2006) including for yeasts and in this same animal species (Bentubo et al, 2021)
(Figure 1). By means of analyzing the macroscopic morphology of the isolates obtained in culture, it was possible to establish
a correspondence with the probable genus of the filamentous fungus, as depicted in the taxonomic manuals utilized in this
analysis. Riddel's (1950) technique of cultivation on slides, which was utilized for micro morphological visualization of the

isolates, confirmed the suspicions regarding the identification of the isolates (Kurtzman & Fell, 1998; De Hoog et al, 2004).

Figure 1. Utilization of the carpet square technique (Riddel, 1950 & Bentubo et al, 2021) to obtain skin samples from giant
anteaters (A) and anteaters (B) retained in captivity at Fundacdo Parque Zooldgico de S&o Paulo (FPZSP) and Quinzinho de

Barros Zoo (Zoo Sorocaba), Brazil.

Source: Author's personal archive.

The main isolates of filament fungi found in the present investigation were Cladosporium spp. (51.8%),

Scopulariopsis sp (29.6%), Aspergillus spp. (22.2%), Acremonium spp., Chrysosporium spp. (11.1%) and Mucor spp. (7.4%)
5
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(Figure 2A). Dermatophytic fungi were not isolated from any of the animals studied; however, it was possible to isolate other
keratinophilic genera from the coat of the studied anteaters. We highlight Scopulariopsis sp, Acremonium spp. and
Chrysosporium spp. (Figure 2B). Initially, the morphological findings observed for the identification of these isolated genera

will be discussed.

Figure 2. In “A”, the frequency of genera of filamentous fungi; and in “B”, that of non-dermatophytic filamentous fungi
isolated from the tegument of giant anteaters and anteaters retained in captivity at Fundacdo Parque Zooldgico de Sao Paulo

(FPZSP) and Zoologico Quinzinho de Barros (Zoo Sorocaba), Brazil.
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Source: Author's personal archive.

The isolate prevalent in this research, of the Cladosporium genus, is considered one of the most common filamentous
fungi in the environment. These molds have a great capacity to colonize different substrates and are easy to grow in definitely
limited environmental conditions (Gambale et al, 1993), for this reason they were additionally found in such a high frequency
in the anteaters investigated in this research. They are considered among the fungi with the highest concentration in the
atmosphere, mainly in tropical and sub-tropical climate regions (Zoppas et al, 2011). Menezes et al (2017) depicted the fungi
of this genus as endowed with great adaptive capacity, capacity for contamination and colonization of different environments,
as it was possible to verify in this study, where this genus was isolated from the integument of several species of anteater
studied. As observed by means of other authors, in this research, the macro morphological evaluation of Cladosporium spp.
demonstrated a naturally brownish coloration due to the presence of melanin pigment in its cell wall (Zaits et al, 2010 &
Sidrim & Rocha, 2003).

Another genus of isolated fungi, Scopulariopsis sp, whose most common habitat is the soil, demonstrated a slow
growth rate. Its macro morphological description was compatible with its sandy texture, velvety center and color that varied
from white to beige. Both the macro and microscopic characteristics observed in the present research were compatible with
those depicted in the literature (Sidrim & Rocha, 2003; Lopez-Jodra & Torres-Rodrigues, 1999). The genus Aspergillus, the
third most common filamentous fungus found in the normal anteater coat microbiota, is ubiquitous and can be isolated from
definitely common places such as air, soil, water, food, plants, and a wide variety of inanimate surfaces (Ward et al, 2006). The
isolates obtained in this research demonstrated a predominance of yellowish green coloration; however the literature considers
that the genus can present colonies of green, yellow, brown and white coloration (Klich, 2002; Varga et al, 2004).

In this research, there was a prevalence of the genera Cladosporium spp. and Scopulariopsis sp. In a study carried out
by means of Albano (2009), the genera Aspergillus and Scopulariopsis were found to be highly prevalent in the coat of felids,

canids, marsupials, edentates, primates and rodents. Although the characteristics of the isolates obtained in this study are
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compatible with those found by means of Albano (2009), in no anteater there was any clinical manifestation of infection and
the isolates only appeared to be part of the normal microbiota of the specimens studied. However, there are already references
to the pathogenic power of these fungi.

Menezes et al (2017) reported in their research that the genus Cladosporium spp. it can cause from epithelial lesions,
such as Keratitis, with organ involvement, to the development of brain abscesses (Oliveira et al, 2001). Infections can progress
to sepsis with consequent death in humans. In animals, it causes epithelial mycoses and fungal sinusitis in
immunocompromised patients, the main causes being C. bantiana, C. carrioni and C. devriesii (Bensch et al, 2012).
Scopulariopsis spp. pathogenic agents for animals and men are recognized (Filipello Marchisio et al, 2000; Nenoff et al, 2014),
having already been observed acting as an etiological agent in dermatomycosis processes in domestic animals (Petanovic et al,
2010). Ogawa et al (2008) reported a case of generalized infection by means of Scopulariopsis brevicaulis in a calf. The
Aspergillus genus is known for its ability to produce toxic metabolites, well known in pathological processes called
mycotoxicosis. These poisonings can affect animals and man. The best known mycotoxicosis is aflatoxicosis, a disease
produced by means of aflatoxin, which is capable of developing respiratory conditions in the patient that can progress to sepsis
in immunocompromised patients. These opportunistic conditions can even be associated with invasive pulmonary aspergillosis
(Alves, 2017). Even in humans, there are descriptions in the literature in which the authors claim that aflatoxicosis can cause
serious liver diseases, such as cancer, as aflatoxin has a necrotizing effect on this tissue (Oliveira & Germano, 1997 &
Oliveira, 2016).

The pathogenesis of these fungal infections, when depicted in the literature, consists of mycotic skin diseases in
humans and animals. Fungi found in animals can cause opportunistic mycotic infections, requiring monitoring for early
diagnosis and control of these infections (Nobre et al, 1998, Naglik et al, 2004, Anaisse et al, 2009; Alves, 2017). At first, the
simple presence of these fungi in the microbiota of the studied animals may not represent a health problem. However, when
these findings are added to immunocompromising factors, the meaning of these findings may change. Inadequate maintenance
in captivity, poor nutrition, unhealthy sanitary conditions, stress, prolonged antibiotic therapy, climatic factors such as
humidity, pH, temperature and type of substrate can be conditions that favor the prevalence and/or exaggerated proliferation of
these agents that fabricate the normal microbiota of animals, taking these microorganisms from the commensal relationship to
parasitism, when they can become pathogenic for their hosts.

The fungi of the genus Acremonium presented a macroscopic morphology slightly different from that observed in the
previous isolates, forming colonies with a cottony appearance and white color with a slight pinkish hue in the center. That
observation was not compatible with the description by means of Zhang et al (2012), who observed a slightly brownish hue in
the isolates obtained in their research, something unusual for a hyaline fungus such as Acremonium spp. The microscopic
morphology must present characteristics such as the presence of oval conidia, little elongated and even arcuate, with
intercalated chlamydoconidia and septate hyphae. In this study, the isolates of Acremonium sp analyzed demonstrated
definitely similar forms, with the exception of the chlamydoconidia (Novicki et al, 2003; Summerbell & Schroers, 2002).
Definitely contradictory references can be found in the scientific literature when we consider the pathogenicity of Acremonium
spp. For example, Juarez et al (2007) reported the case of two patients with a history of gastric adenocarcinoma which were
affected by means of the fungus through a parenteral feeding catheter and evolved without any clinical manifestation of
opportunistic fungal infection. In contrast, Gongora (2009) reported a case of infection by means of the Acremonium genus in
which a patient from Mato Grosso do Sul (Brazil) developed a clinical picture of sinusitis that progressed to meningitis, which
ended up causing the patient's death in less than one month of follow-up.

The genus Chrysosporium isolated in this microbiological investigation demonstrated white and opaque cotton

colonies with a light brown reverse. The microscopic analysis demonstrated the presence of typical linear septate hyphae,
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branched, with thick-walled globose microconidia. There are few reports in the literature of infection by means of the
Chrysosporium genus; however this genus appears to have a relevant importance for the medical clinic of reptiles (Cabaries et
al, 2014). Vissiennon et al (1999) reported a case in the literature of disseminated infection by means of the Chrysosporium
gueenslandicum in a snake (genus Thamnophis). Thomas et al (2002) reported a case of cutaneous infection by means of the
Chrysosporium sp in a saltwater crocodile (Crocodylus porosus). And, Delgado et al (2017) depicted a case of fungal
dermatitis caused by means of the Chrysosporium spp. in specimen of green iguana (lguana iguana) in Argentina.
Interestingly, both in the case of Thomas et al (2002) and Delgado et al (2017) the infection affected the skin; however it
proved fatal in the case of the crocodile. Since the management of a gigantic and dangerous prehistoric reptile in captivity is
extremely delicate, perhaps the difference between the prognosis observed for crocodile and the iguana perhaps was associated
with the early diagnosis in the iguana.

The genus isolated with less frequency in the present research was the genus Mucor. In culture, the isolate
demonstrated exuberant growth on the plate. The colony had a cottony, soft appearance; initially yellowish white color, which
with maturity turned dark gray. Microscopically, the isolates had sporangiophores that were erect and were simple or branched
and globose. These characteristics are compatible with those depicted by means of Alves et al (2002). Infections caused by
means of zygomycetes may have different epidemiological characteristics, depending on the Order to which they belong.
Those belonging to the Orderm Entomoftorales usually affect immunocompetent individuals. The Order Mucorales are most
commonly associated with infection in immunocompromised patients. In the case report by means of Xavier (2004), a
decompensated diabetic patient who was affected by means of Mucor sp developed fungal sinusitis and consequent
rhinocerebral mucormycosis. In this case, surgical intervention and systemic treatment with Amphotericin B were necessary to
control the infection. However, there are researchers who alert to the possibility that the fungus additionally affects

immonocompetent individuals (Santana et al, 2001).

4. Final Considerations

Through the present investigation, it was possible to conclude that non-dermatophytic keratinophilic fungi colonize the
coat surface of giant anteaters and baby anteaters retained in captivity. Therefore, the staff involved with the maintenance of
these animals must be aware of the predisposing factors for opportunistic infection for animals in captivity and examinations
with the purpose of monitoring, both the environment and the animals inserted in them, must be carried out thus that it is
possible to attribute a predictive character of infections when the risks are present in the context. The negative result for
dermatophyte fungi should not be understood as an immutable condition, since the conditions found in this research were quite
limited, not including such a wide sampling or the diversity found in a country with continental dimensions like Brazil. Future
research should consider different environments, including free-living, as well as little-studied species such as the silky

anteater (Cyclopes didactylus), a species not included in this investigation.
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