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INTRODUCTION

Phaeohyphomycoses are diseases caused by de -
matiaceous filamentous fungi, which contain me la -
nin in their cell walls (Revankar et al. 2002, Seyed-
mousavi et al. 2013). Several genera belonging to
the orders Pleosporales (Alternaria sp., Bi polaris
sp.), Ochroconiales (Ochroconis sp.), Chaeto thyriales
(Clado phia lophora sp., Exophiala sp., Phia lophora
sp., Fonsecaea spp.) and Capnodiales (Cladosporium
sp.) are etiological agents of these infections in ani-
mals and cause superficial mycoses to severe dis-
seminated and even fatal infections, depending on
the etiological agent involved, the host and its

immune status (Giri et al. 2011, Seyedmousavi et al.
2013).

In veterinary medicine, phaeohyphomycoses are
important emerging and opportunistic diseases, af-
fecting nearly all classes of vertebrates and inverte-
brates such as molluscs, crustaceans and annelids.
Despite having been diagnosed in aquatic animals,
including several species of fish (Seyedmousavi et al.
2013), there are no documented cases of dematiaceous
fungi producing an infection in marine mammals.
Among the Sirenia, an order formed by manatees and
dugongs, reports of fungal infections are rare (Reidar-
son et al. 2001, Bossart 2007). Dilbone (1965) de -
scribed a case of dermatophytosis, and Forrester
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(1992) listed cases of dermatitis caused
by Cephalosporium sp., Mucor sp.,
Fusarium sp. and Blastomyces dermati-
tidis, all in captive Trichechus manatus.
Studies of infectious diseases in mana-
tees are relatively recent and rudimen-
tary, but knowledge of the health of
these animals is of great importance for
their conservation, since the 4 species
that comprise the order are all endan-
gered (Bonde et al. 2004, Bossart 2006,
IUCN 2013). This is a unique report of
cutaneous phaeohyphomycosis in an
Antillean manatee caused by Bipolaris
hawaiiensis, highlighting the clinical
and epidemiological aspects of the in-
fection.

MATERIALS AND METHODS

On August 13, 2013, an Antillean
manatee calf Trichechus manatus
 manatus was rescued by the team of
the Projeto Cetáceos da Costa Bran -
ca (PCCB/UERN) after stranding on
Gado Bravo Beach (04° 52’ 37.7’’ S,
37° 13’ 30.0’’ W) in the municipality of
Tibau, state of Rio Grande do Norte, northeastern
Brazil. The animal, a female, estimated age 2 mo,
was taken to the Marine Mammal Rehabilitation
Center of the Associação de Pesquisa e Preservação
de Ecossistemas Aquáticos (CRMM/AQUASIS) for
rehabilitation.

The calf was kept in a saltwater pool with pre-
 chlorinated and filtered water, with no contact to
other individuals of the species. After an initial thor-
ough clinical examination, the animal was assessed
weekly; the examination included complete blood
work, biometrics and scrubbing with 2% chlorhexi-
dine, to aid the removal of loose shed skin. In the sec-
ond week, superficial multifocal dark-colored skin
lesions with irregular contours, measuring about
0.5 cm, were observed coinciding with the onset of
the natural molt. (Fig. 1)

Over the next 30 d, the lesions expanded and
spread throughout the body, initially appearing gray-
ish or reddish-brown, but after 7 to 10 d, they turned
black and the largest diameter exceeded 3 cm. No
abnormal clinical signs or hematologic/biologic ab -
nor malities were observed. On October 15, deep
scraping of skin lesions was performed with a sterile
scalpel blade, for microbiological analysis.

The direct examination of the skin scraping was
carried out with 10% potassium hydroxide. Skin
fragments were placed on a drop of potassium hy -
droxide on a glass slide. Then, the skin fragments
were covered with a cover slip and submitted to
microscopic examination. Additionally, skin frag-
ments were seeded into tubes containing Sabouraud
agar (HiMedia), Sabouraud agar plus chlorampheni-
col (HiMedia) and Mycosel agar (Becton, Dickinson
and Company).

The samples were incubated at room temperature
for up to 5 d to observe the growth of fungal colonies.
After fungal recovery, slide cultures were performed
on a block (0.4 × 1 × 1 cm) of potato dextrose agar
(HiMedia). The agar block was placed on glass
slides, within a Petri dish, and pieces of the fungal
colony were seeded on the sides of the agar block,
which was then covered with a cover slip. After-
wards, 1.5 ml of sterile saline solution was poured
into the Petri dish, and the slide culture was incu-
bated at 28°C for 7 d. After this period, the cover slip
was placed on a glass slide with a drop of lactophenol
cotton blue and taken to the optic microscope for
morphological analysis and subsequent identifica-
tion, in accordance with De Hoog et al. (2000). The
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Fig. 1. (a) Blackish skin lesions, with irregular contours, concentrated in the
dorsal region of the head of the Antillean manatee calf. (b) Distribution of the
lesions (black arrows) and natural molting of the skin in the folds of the caudal 

peduncle (white arrow)
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collection of samples for microbiological diagnosis of
marine mammals was authorized by the Chico
Mendes Institute for Conservation of Biodiversity,
through the license SISBIO No. 35950-1, and by the
animal research ethics committee of Ceará State Uni-
versity, under number 12639479-2.

RESULTS

Direct examination of the skin scraping revealed
the presence of dematious, septate and toluroid
hyphae on skin fragments, but the fur was not
affected (Fig. 2). The growth of colo nies of a blackish
color with a sandy texture and a black reverse was
ob served only in those tubes with Sa bouraud and
Sabouraud agar plus chloramphenicol. On slide
 cultures, brownish septate hyphae were ob ser ved,
with erect, non-branched, septate and apically di -
rected conidiophores, with cylindrical, smooth, thick-
walled conidia, containing 3 to 7 septa, allowing spe-
cies identification as Bipolaris hawaiiensis (De Hoog
et al. 2000) (Fig. 3).

Based on identification of the etiologic agent,
treatment with itraconazole at a dose of 2.5 mg kg−1

was introduced orally once a day for 14 d. Positive
evolution of the clinical picture and a good response
to treatment were observed. Despite intense skin
shedding, since the animal was molting, no fungal
lesions were observed in the underlying layers of
the af fected areas. Significant hematological changes
were not detected during the course of the disease,
with only mild lymphopenia at the time of diagnosis.
The serum levels of alanine aminotransferase (ALT)
and aspartate aminotransferase (AST), measured

through the clinical chemistry analyzer BS-120
 (Mindray) doubled after the end of treatment with
itraconazole.

DISCUSSION

This is the first reported diagnosis of phaeohy-
phomycosis in aquatic mammals and represents a
rare record of fungal disease in Sirenia, either in cap-
tivity or in the wild. Several species of dematiaceous
fungi have been isolated from different animal taxa.
However, superficial cutaneous phaeohyphomycosis
caused by Bipolaris spp., such as reported here (since
the fungal lesions were superficially restricted to the
cutaneous tissues) are uncommon in veterinary med-
icine (Giri et al. 2011).

The genus Bipolaris sp. contains over 100 species,
mostly described as phytopathogens or associated
with soil and decaying food, and occurs mainly in
tropical and subtropical regions (Bashir et al. 2009,
Giri et al. 2011, da Cunha et al. 2012). Three of these
species have significant medical importance as agents
of superficial, subcutaneous and deep phaeohy-
phomycoses: B. spicifera, B. australiensis and B. hawai-
iensis (McGinnis et al. 1986, Perfect et al. 2011).

Among the few reports of phaeohyphomycosis
caused by Bipolaris sp. in animals, most have been
assigned to B. spicifera, which affects horses, cows,
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Fig. 2. Dematious, septated and toruloid hyphae (arrow) from
direct examination of skin lesion of the Antillean manatee

Fig. 3. Microcultivation of Bipolaris hawaiiensis, showing
erect, non-branched, septate and apically directed conidio-
phores (black arrows) with apical conidia (white arrows). In
detail, cylindrical, smooth, thick-walled (W) conidia, contain-

ing 3 to 7 septa (S)
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cats and dogs. However, most of the cases date from
the 1970s and were erroneously attributed to the
genera Drechslera sp. and Helminthosporium sp. (De
Hoog et al. 2000). There is a record of a fatal case of
systemic phaeohyphomycosis in a dog caused by
B. spicifera, with involvement of the central nervous
system and kidneys (Giri et al. 2011). No cases of
infection with B. hawaiiensis were found in animals
in the literature, so this is the first report in veterinary
medicine of phaeohyphomycosis caused by this agent.

In human medicine, B. spicifera is the species most
associated with infections (Bashir et al. 2009). How-
ever, B. hawaiiensis has been reported as an etiologic
agent of pulmonary infections, meningoencephalitis,
encephalitis, sinusitis, corneal ulcers, skin infections
and endophthalmitis (Costa et al. 1991, Bashir et al.
2009, De Hoog et al. 2000). In Brazil there is only one
published case report of phaeohyphomycosis caused
by B. hawaiiensis, described in a farm worker in the
southeastern region of the country (Costa et al. 1991).

Traumatic inoculation of the skin is the main trans-
mission mode of cutaneous phaeohyphomycosis (Costa
et al. 1991, Giri et al. 2011). In this case, it was not
possible to determine the mode, but it is believed that
the vegetation surrounding the water tanks may be
the source of infection, as Bipolaris spp. are found as
saprophytes in plants and soil (Bashir et al. 2009).
Prophylactic use of chlorhexidine solution weekly for
skin antisepsis may have favored the infection due to
the temporary elimination of the local microbiota.
The animal was scraped with sponges, which caused
an intense debridation and helped re move the shed
skin, possibly favoring the fungal inoculation in the
skin. On the other hand, this procedure may have
aided the antifungal treatment and the healing of the
lesions, considering this was a strictly superficial
phaeohyphomycosis.

Bledsoe et al. (2006) suggested that the defenses of
the epidermis of Florida manatees do not work as
effectively as in other groups of aquatic mammals,
since these manatees are commonly colonized by
algae and invertebrates. Thus, this immune impair-
ment of the skin in its replacement phase, coupled
with the animal’s young age and the weekly skin
scrubing, may have acted as important predisposing
factors to this likely opportunistic infection.

Treatment with itraconazole at a dosage recom-
mended by Bossart (2001) was effective and had no
serious deleterious effects on the serum biochemical
and hematological parameters of the Antillean man-
atee calf. The doubling of the ALT and AST serum
was probably caused by the use of the antifungal,
whereas azoles can increase the serum levels of liver

enzymes in marine mammals 2 to 25 times but rarely
cause liver disease in these animals (Reidarson et al.
2001). In addition to its extensive use in veterinary
medicine, itraconazole has potent and consistent
activity for the treatment of phaeohyphomycoses,
including the systemic forms (Revankar et al. 2002)

CONCLUSIONS

The diagnosis of phaeohyphomycosis in marine
mammals extends the spectrum of fungal diseases
found in these animals and highlights the importance
of fungi as emerging pathogens. The presence of the
disease in a captive Antillean manatee, kept in ade-
quate quality water and under good management
conditions, demonstrates the susceptibility of these
animals to infectious diseases in an artificial environ-
ment. Treatment with antifungals is poorly docu-
mented in sirenians, but the use of itraconazole in
this case proved to be effective and safe.
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