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ABSTRACT.- Teodoro T.G.W,, Lima P.A,, Stehling P.C., Oliveira Junior I.M., Varaschin M.S.,
Wouters F. & Wouters A.T.B. 2018. Sarcoptic mange (Sarcoptes scabiei) in wild canids
(Cerdocyon thous). Pesquisa Veterindria Brasileira 38(7):1444-1448. Setor de Patologia Veterinaria,
Departamento de Medicina Veterinaria, Universidade Federal de Lavras, Campus Universitario,
Cx. Postal 3037, Lavras, MG 37200-000, Brazil. E-mail: angelica.wouters@dmuv.ufla.br

Crab-eating foxes (Cerdocyon thous) are wild canids found in practically all Brazilian
states. They usually live and hunt in pairs, but can be found in small groups, which favors
the transmission of diseases such as sarcoptic mange. This study aims to describe the
epidemiological, parasitological and pathological findings of two fatal cases of sarcoptic mange
in C. thous. Two wild canids were necropsied and cytological examination of skin and crust
samples and histologic evaluation of various tissue samples were performed. Gross findings
included poor body condition and extensive alopecia with thick skin crusts interspersed by
intensely reddened alopecic areas. The cytological examination revealed numerous mites
with short gnathosoma and rounded idiosoma that were transversally striated and presented
triangular spines on the dorsal surface, terminal anus, and short and thick legs, characteristic
of Sarcoptes scabiei. Histologic examination of the skin revealed numerous tunnels into and
under the stratum corneum of the epidermis containing high amounts of S. scabiei. The mites
were associated with marked acanthosis and hyperkeratosis, and mild superficial dermatitis.
The findings reveal that sarcoptic mange is an important disease in wild canids.

INDEX TERMS: Sarcoptic mange, Sarcoptes scabiei, Cerdocyon thous, wild canids, skin diseases, mites,
scabies, parasitoses.

RESUMO.-[Sarna sarcoptica (Sarcoptes scabiei) em  exame citolégico de amostras de pele e crostas e exame
cachorro-do-mato (Cerdocyon thous).] Cachorros-do-mato  histolégico de amostras dos 6rgéos e tecidos. Na necropsia
(Cerdocyon thous) sdo canideos selvagens encontrados em  foram observados mau estado corporal, extensas areas de
praticamente todos os estados brasileiros. Geralmente vivem  alopecia, crostas cutineas espessas que se desprendiam e eram
e cacam em pares, mas podem ser encontrados em pequenos intercaladas por 4reas alopécicas intensamente eritematosas.
grupos, o que favorece a transmissdo de doengas, comoasarna  No exame citoldgico foi observada grande quantidade de
sarcoptica. O presente trabalho tem como objetivo descrever  4caros com gnatossoma curto e largo, idiossoma globoso,
os achados epidemiolégicos, parasitolégicos e patolégicosde  transversalmente estriado e com espinhos triangulares na
dois casos fatais de sarna sarcoptica em cachorros-do-mato.  superficie dorsal, anus terminal e pernas curtas e grossas,
Foram realizados necropsia de dois cachorros do mato,  caracteristicos de Sarcoptes scabiei. Ao exame histolégico
da pele havia muitos ttneis no estrato cérneo da epiderme
1ary e abaixo dele, contendo grande quantidade de S. scabiei.
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INTRODUCTION

Crab-eating Fox (Cerdocyon thous) is a medium-sized wild canid
characterized by a grayish coat, which is darker in the medial
region of the dorsum, scapula and limbs. This canid is found in
practically all Brazilian states, inhabiting areas of forested and
open environments such as the Cerrado. Wild canids usually
live and hunt in pairs, but can also be found in small groups and
present nighttime habits (Trovati etal. 2007, Di Bitetti etal. 2009,
Faria-Corréa et al. 2009, Jorge & Jorge 2014).

Sarcoptic mange, or scabies, is a cutaneous disease caused
by scavenger mites of the species Sarcoptes scabiei (Linneaus,
1758), family Sarcoptidae, that are highly contagious and may
be airborne or transmitted by direct contact (Curtis 2004).
Transmission tends to be dependent on animal density (Pence
& Ueckermann 2002). Several species of domestic and wild
mammals can be parasitized (Arlian 1989, Monteiro 2010),
with the disease described in 104 animal species (Pence &
Ueckermann 2002) as well as in humans (Larsson 1978).
In North America, parasitism is described in epizootic outbreaks
in wild canids, such as coyotes, red foxes, and gray wolves
(Pence et al. 1983, Little et al. 1998, Jimenez et al. 2010).

S. scabiei adult females burrow tunnels or galleries in the skin
(Serra-Freire 2001, Monteiro 2010), where they lay their eggs
(Burkhartetal. 2000, Jimenez et at. 2010). Larvae, which undergo
two nymphal stages (Jimenez etal. 2010), protonympha and
trichonympha (Arlian & Vyszenski-Moher 1988, Arlian 1989),
hatch from these eggs. The cycle is complete in approximately
two weeks, when the last nymph stage change to adult
(Sweatman 1971, Arlian 1989, Serra-Freire 2001). Only
approximately 10% of the eggs produced originate mites that
reach mature age (Orion et al. 2006). All stages of S. scabiei
can be found in the same host (Pence & Ueckermann 2002),
and all of them can form a system of tunnels or galleries in
the epidermis; however, these tunnels are concluded by the
adult females (Burkhart et al. 2000). Excavations on the skin,
especially those made by adult females, induce thickening
of the epidermis and crust formation (Pence & Ueckermann
2002, Monteiro 2010).

Transmission between different hosts occurs when larvae,
nymphs, or adult females are found on the skin (Burkhart etal.
2000, Serra-Freire 2001, Pence & Ueckermann 2002).
Specimens of Sarcoptes sp. found on different hosts may be
difficult to distinguish (Fain 1968). The main morphological
differences observed in this mite are related to size, body
characteristics, and number of keratinized triangular spines
found on the back of females (Arlian 1989). Mites persist
in the environment for long periods, but survival depends
on the environmental conditions and substrates (Arlian &
Vyszenski-Moher 1988), age of the host, temperature, and
humidity (Pence et al. 1983).

The clinical signs most often observed in animals with
acute sarcoptic mange are intense pruritus, erythematous
eruptions, alopecia, and seborrhea (Burkhart et al. 2000). Skin
changes range from small erythematous and alopecic areas
with intense pruritus to more extensive lesions with severe hair
loss, seborrhea, and hyperkeratosis (Renteria-Solis etal. 2014).
Moderate-to-thick crusted plaques, with or without alopecia,
and areas with scarce or absent hair and even without crusts
have been described in wild canid populations (Pence et al.
1983). Hypersensitivity reactions, with reduction in the number
of mites on the skin but with worsened skin lesions (Pence &
Ueckermann 2002), as described in foxes (Little et al. 1998), may
occur. In a study conducted with coyotes in Texas, Pence et al.
(1983) classified scabies lesions as focal, progressive (covering

half of the body surface, on average), and total (covering the
entire body surface).

This study aims to describe the epidemiological, parasitological,
macroscopic, and histological findings of two fatal cases of
sarcoptic mange in crab-eating foxes (Cerdocyon thous) and
demonstrate the importance of the disease for this canid
species.

MATERIALS AND METHODS

Two crab-eating foxes were taken to the Department of Veterinary
Pathology of the Federal University of Lavras (SPV-DMV-UFLA),
Lavras, Minas Gerais state, for necropsy. Samples of tissues and
organs were collected, fixed in 10% buffered formalin, routinely
processed for histology, embedded in paraffin, cut into 5pm, and
stained with hematoxylin and eosin (HE) for assessment by optical
microscopy. Samples of skin with lesions, including crusts, were also
collected for cytological evaluation. To this purpose, the samples
were placed on glass slides, macerated and clarified with one or
two drops of 10% potassium hydroxide for 5 to 10 minutes (Pence
& Ueckermann 2002, Taylor et al. 2010).

RESULTS

Of the two specimens of Cerdocyon thous examined, the first
(Ct1, male, adult) was found dead in August 2006 and was
referred by agents of the Military Environmental Police of
Minas Gerais for necropsy, whereas the second (Ct2, female,
adult) was found in serious condition in August 2014 and
sent to the Veterinary Hospital of UFLA. Both wild canids
were found in the rural area of Lavras, Minas Gerais state,
and had spontaneous death. The clinical history included
signs of intense dehydration, prostration, dyspnea, lateral
decubitus, and extensive lesions in the skin, with a diagnostic
suspicion of burn.

Poor body condition, sunked eyes, and extensive areas of
alopecia were seen at necropsy of the canids. On the alopecic
skin were intensely reddened smooth areas interspersed by
thick, irregular, opaque skin with thick, opaque, yellow-brownish
crusts (Fig.1) that detached easily. These areas were observed
on the head, thorax, limbs and tail, and were more accentuated

Fig.1. Sarcoptic mange in crab-eating foxes. Gross findings (Ct2):
extensive areas of alopecia, intensely erythematous areas, and
thick crusts on the head skin, limbs and tail.
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Fig.2. Sarcoptic mange in crab-eating foxes. Histological aspect of
the skin (Ct2), with three sections of Sarcoptes scabiei, in which
are evidenced rounded idiosoma with thin exoskeleton (ee) and
triangular spines on the dorsal surface (es) and mite eggs (o),
associated with predominantly orthokeratotic hyperkeratosis
(asterisk) and acanthosis (arrow). HE, obj.10x.

on the limbs and tail. Besides the skin lesions were observed
pale conjunctival and oral mucosae, signs of dehydration, blood
with decreased color and viscosity, moderate enlargement of
superficial cervical, axillary, popliteal, mesenteric, superficial
inguinal and internal iliac lymph nodes, with edematous and
brownish cut surface. In one of the wild canids (Ct2), diffusely
reddened kidneys and liver, as well as gastric ulcerations
were also observed.

The cytological evaluation of skin and crust samples
showed alarge number of approximately 0.4 mm-long mites,
with globose idiosoma (= mite body) with parallel transverse
striae and triangular spines on the dorsal surface, short and
broad gnathosoma, and short and thick legs with unsegmented
pedicel at the extremities of legs  and II (female specimens),
in addition to terminal anus, which are characteristics of
Sarcoptes scabiei.

The histologic skin lesions were similar for the two
canids, varying only in intensity, being more pronounced in
Ct2. Marked acanthosis and hyperkeratosis, predominantly
orthokeratotic (Fig.2) were seen, as well as multifocal mild
inflammatory infiltrate, predominantly composed of neutrophils
and occasional eosinophils, and superficial bacterial colonies.
Subcorneal pustules were observed in the skin of one of the
canids (Ct2) and there was also a discrete lymphoplasmacytic
infiltrate in the superficial dermis. These lesions were
associated with large amount of mite sections with short and
broad gnathosoma; rounded idiosoma with thin exoskeleton
and triangular spines on the dorsal surface; terminal anus; in
addition to short and thick legs with mild chitinous coating
(Fig. 2 and 3). The mites were seen in tunnels burrowed in
the surface epidermis, into and under the stratum corneum.
In addition, lung congestion and emphysema (Ct1), and foci of
foamy macrophages in alveolar lumen (Ct2); moderate splenic
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Fig.3. Sarcoptic mange in crab -eating foxes. Histological findings
(Ct2). Side view of a female specimen of Sarcoptes scabiei in a
tunnel in the superficial epidermis. The mites have a short and
broad gnathosoma (gn), globose idiosoma with triangular spines
on the dorsal surface (es), terminal anus (an), ovary (ov), and
vitelline gland (vi), shortand conical legs I and II, with a delicate
chitinous coating (q). Lymphoplasmacytic infiltrate (arrow) and
haemorrhage in the dermis can also be observed. HE, obj.20x.

hemosiderosis; gastric ulcerations; and marked congestion
of the kidneys and liver (Ct2) were observed.

DISCUSSION

Cerdocyon thous has been studied mainly in endemic areas
for leishmaniasis because the species is naturally infected
by Leishmania infantum (Cerqueira et al. 2000). With regard
to ectoparasites that can infest C. thous, parasitism by ticks
has already been described in Brazil (Rodrigues & Daemon
2004), but no description of fatal cases of sarcoptic mange
had been reported.

In some wild species, sarcoptic mange can be severe and lead
to death. The reasons for this outcome are not fully elucidated,
but it may be associated with malnutrition, considering that
affected animals spend much less time feeding because of
the intense pruritus. Moreover, the severe skin lesions can
lead to ulceration, myiasis, bacterial infections, toxemia, and
sepsis (Monteiro 2010, Mauldin & Peters-Kennedy 2016).
In cold regions of the Northern Hemisphere, deaths of gray
wolves (Canis lupus) with sarcoptic mange have also been
attributed to hypothermia related to alopecia due to infestation
(Jimenezetal. 2010). In the two crab-eating foxes examined,
there were signs of marked dehydration, which were considered
important in the progression of the disease to death. There
are also reports of cases of sarcoptic mange associated with
distemper in red foxes (Little et al. 1998). Distemper lesions
were not observed in the animals of this study.

Severe, debilitating and fatal disease, as observed in
the crab-eating foxes with S. scabiei infestation, has been
described in infested red foxes (Vulpes vulpes) (Soulsbury et al.
2007, Nimmervoll et al. 2013), causing a reduction in the
population of these animals in several parts of Europe
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(Soulsbury etal. 2007). Bornstein et al. (2001) also described
sarcoptic mange in V. vulpes, with extensive skin lesions and
death. Stone et al. (1974) associated the greater severity of
lesions with first exposure to the agent, with death of the
red foxes three to four months after the primary exposure.
In our cases it was not possible to obtain consistent data on
the origin and evolution of the disease.

Poor body condition and extensive cutaneous lesions, with
alopecia and intensely reddened areas on the skin, were the
mostrelevant gross findings of the crab-eating foxes. In cases
of sarcoptic mange reported in bush dogs (Speothos venaticus)
of the state of Mato Grosso, Brazil (Jorge et al. 2008) and
in Bolivia (Luque et al. 2014), there is also a description of
poor body condition and pronounced hypotrichosis. Pence &
Ueckermann (2002) considered that sarcoptic mange presents
a characteristic clinical condition, but varies considerably in
severity according to the host species. They also stated that,
depending on the host and the response to parasite infestation,
it may be accompanied by late hypersensitivity response.

Thick, opaque, yellow-brownish crusts were observed in the
skin of the head, thorax, limbs, and tail. Nimmervoll et al. (2013)
reported association of crust thickness with the number of
mites, that is, the larger the number of mites, the thicker
the crusts. Large amount of mites were observed in the skin
lesions of the canids. Pence & Ueckermann (2002) stated
that the intensity of these crusted lesions and alopecia varies
according to the species and the individual affected, and that
thick and dry crusts can crack, leading to hemorrhage or
pyoderma, exacerbating skin lesions even more.

The finding of mites with globose body and triangular
spines on the dorsal surface, short legs and mouthparts
on the cytological examination of skin samples and crusts
collected at necropsy confirmed the diagnosis of sarcoptic
mange. The differentiation between scabies and mange
caused by other mites in animals is mainly based on the
peculiar microscopic characteristics of the genus Sarcoptes
(Deem et al. 2002, Monteiro 2010). In addition, cytological
examination is fast and practical. Other authors have also
used cytological exam in the diagnosis of the disease in red
foxes (Davidson et al. 2008) and raccoons - Procyon lotor
(Renteria-Solis et al. 2014).

The histological analysis of the canids, in addition to
mite structures of characteristic morphology, evidenced
the skin changes induced by them, such as acanthosis and
hyperkeratosis, as well as the tunnels burrowed in the epidermis.
Renteria-Solis et al. (2014) also reported marked acanthosis
and moderate-to-severe parakeratotic hyperkeratosis, whereas
Deem etal. (2002) described orthokeratotic hyperkeratosis.
The histological features of epidermal tunnels were also observed
in other studies (Deem et al. 2002, Renteria-Solis et al. 2014).

Burn was the initial clinical suspicion, because the canids
were free-living animals, coming from areas where fires are
frequent in the driest period of the year, when the deaths
occurred, as well as by the macroscopic aspect of the skin
lesions, with intensely reddened alopecic areas. Burned
areas become erythematous and edematous, which are
aspects resulting from the vascular response in the dermis.
Burn-induced lesions are classified according to their depth
(Mauldin & Peters-Kennedy 2016). The finding of numerous
mites in the skin lesions discarded the initial clinical suspicion.
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Mixed, multifocal, mild inflammatory infiltrate was observed
in the superficial dermis of the crab-eating foxes. Other
authors who described scabies, observed an association of
the mite infestations with discrete- (Renteria-Solis etal. 2014)
to-moderate (Deem et al. 2002, Renteria-Solis et al. 2014)
dermatitis, in addition to subcorneal pustules and ulceration
of the skin (Renteria-Solis et al. 2014), in Pampas fox -
Lycalopex gymnocercus, previously Pseudalopex gymnocercus
(Deem et al. 2002) and raccoon (Renteria-Solis et al. 2014),
although Little et al. (1998) described severe dermatitis in
red foxes with scabies.

Assessment of the occurrence of sarcoptic mange in
domestic dogs in the region of origin of the crab-eating foxes
was not possible, thus correlation of scabies indices between
these species could not be analyzed, albeit the probability of
transmission between species is considered low (Serra-Freire
2001). Deem etal. (2002) also demonstrated little probability
of transmission when analyzing Pampas foxes captured in
two different geographic areas; they found a higher rate of
infestation with Sarcoptes scabiei in Pampas foxes from the
region farthest from the village that had dogs with confirmed
sarcoptic mange than in those from areas near the village.

CONCLUSION

The diagnosis of the two fatal cases of sarcoptic mange in
Cerdocyon thous was based on necropsy findings, identification
of mites on cytological examination of skin and crust samples,
and on histological findings, confirming the importance of these
tests. Sarcoptic mange should be considered as a potential
cause of disease and death in wild canids.
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