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ABSTRACT: Sarcoptic mange is a cause of pru-
ritic skin disease in domestic dogs and a wide
range of wildlife species. We describe sarcoptic
mange in free-ranging raccoons (Procyon lo-
tor). Three adult raccoons from upper Wayne
County, Michigan (USA), were captured,
killed, and submitted for diagnostic evaluation.
The animals were intensely pruritic, and two
had advanced alopecic and crusting lesions
over their dorsum and hind limbs. Skin scrap-
ings and skin biopsies revealed crusting and hy-
perkeratotic dermatitis with high numbers of
Sarcoptes scabiei adults, larvae, nymphs, and
eggs. These raccoons were not otherwise de-
bilitated, with minimal internal parasites, good
body condition, and no evidence of infectious
bacterial or viral diseases. Because sarcoptic
mange is highly contagious and affects many
species, including humans, transiently, it is im-
portant that wildlife biologists and rehabilita-
tors include sarcoptic mange in their differen-
tial list for raccoons exhibiting pruritus and al-
opecia.

Key words: Parasites, pathology, Procyon
lotor, raccoon, Sarcoptes scabiei, sarcoptic
mange.

Sarcoptic mange due to infestation with
Sarcoptes scabiei is characterized by se-
vere pruritic dermatitis. Sarcoptic mange
occurs frequently in domestic dogs and
transiently affects cats and humans (Scott
et al., 2001). The list of wild species re-
ported naturally infected by Sarcoptes is
long and includes animals from many or-
ders and families (Bornstein et al., 2001).
In the present report, we provide the first
description of raccoons (Procyon lotor)
naturally infected with S. scabiei.

During 2002 and 2003, approximately
175 and 125 raccoons, respectively, were
handled by animal control personnel and
rehabilitators in Wayne County, Michigan
(USA). Approximately 75% of these rac-
coons exhibited skin lesions suggestive of
mange. We describe findings from three

adult raccoons, two male and one female,
weighing 2.8-4.7 kg, captured in Trenton,
Michigan (Wayne County, 42°08.337'N,
83°10.552'W) by Trenton Animal Control
during spring 2003. These raccoons all ex-
hibited severe pruritis, with widespread al-
opecia and crusting dermatitis. Because of
the severity of the skin condition, the ani-
mals were humanely killed by injection and
submitted for further diagnostic evaluation.

Two raccoons had severe dermal lesions
extending along the dorsum from the head
to the tail base and laterally down both
sides of the thorax and abdomen. There
was marked alopecia in affected areas and
thick (up to 7 mm), fissured, brown-black
crusts covering much of the affected skin
(Fig. 1A). The third raccoon had less se-
vere skin lesions, with patchy alopecia
around the tail base and all four limbs, and
limited crust formation. Affected skin was
scraped with a scalpel blade to obtain hairs
and crusts for parasitologic examination.
Full-thickness skin sections were resected
and fixed in 10% buffered formalin for
paraffin embedding and routine histopath-
ologic testing.

Samples from each raccoon were pro-
cessed separately for parasitologic testing.
Skin scrapings, 100-200 mg each, were
placed in a beaker with 30 ml of 10% po-
tassium hydroxide and heated, without
boiling, on a stir plate until all hair was
dissolved (Bowman, 1999). The suspended
material was poured into a centrifuge tube
and centrifuged for 5 min at 700 X G, and
the supernatant was discarded. Pellets
were resuspended in saturated sucrose so-
lution, specific gravity 1.22, and centri-
fuged again for 5 min at 700 X G. Each
tube was filled with sucrose to form a
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FIGURE 1. A. Photograph of skin from the back of an adult raccoon exhibiting severe crusts with fissures
and moderate alopecia. B. Photomicrograph of an adult Sarcoptes scabiei mite; note two pairs of anterior
legs, and the terminal anus (arrow). Adjacent are two smaller nymphs. Bar = 100 pm. C. Photomicrograph
of sarcoptic mange infested skin. Note the marked hyperkeratosis with intracorneal tunnels and numerous
mites, and the hyperplastic epidermis with rete ridges. H&E. Bar = 250 wm.
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slight meniscus at the top, then a coverslip
was placed in contact with the sucrose for
5-10 min. Each coverslip was carefully re-
moved, placed on a glass slide, and micro-
scopically examined for the presence of
mites and eggs. Numerous mites, of all
stages from eggs to adults, were present in
each preparation from all three raccoons.
An estimate of the total number of mites
and eggs recovered from 1 c¢m? of skin
from one of the severely affected raccoons
and treated by the above procedure was
1,179 eggs per cm?, 641 larvae per cm?2,
433 nymphs per cm?, and 312 adults per
cm? (mean of three counts). Adult mites
were roughly circular in shape, with eight
legs with long, unsegmented pedicels end-
ing in bell-shaped suckers on both anterior
pairs of legs, whereas both pairs of poste-
rior legs did not protrude beyond the mar-
gin of the body. The dorsal body surface
had grooves, triangular scales, and paired
spines and hairs. Adult male mites were
169%X238 pm (mean of 10 mites mea-
sured), whereas adult females were
269%369 pwm (mean of 10 mites mea-
sured); these measurements fall within
published ranges for S. scabiei (Bowman,
1999). Larval and nymph forms were ob-
viously smaller than adults and were sim-
ilar in appearance, except that larvae had
only six legs; nymphs had eight legs. Rep-
resentative parasites have been deposited
in the A. J. Cook Arthropod Collection,
Natural Science Building, Michigan State
University (East Lansing, Michigan; acces-
sion number VC200301). The principal
feature which differentiates Sarcoptes
mites from Notoedres mites is a terminal
anus (Fig. 1B); the anus is located dorsally
in Notoedres (McDaniel, 1979; Bowman,
1999).

Histologically, the two severely affected
raccoons had extensive parakeratotic and
orthokeratotic hyperkeratosis, with numer-
ous intracorneal tunnels containing large
numbers of adults, larvae, nymphs, and
eggs of mites (Fig. 1C). By counting the
number of mites per 10X objective field
under the microscope and averaging five
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different fields, we estimated that the two
severely affected raccoons had approxi-
mately 10 times as many mites present as
the less severely affected raccoon. In ad-
dition, there were numerous aggregates of
neutrophilic debris, mixed bacterial colo-
nies, and lakes of serum. The epidermis
was hyperplastic with rete ridge formation.
Vessels in the superficial dermis were con-
gested, and there were mild mononuclear
leukocyte infiltrates around vessels; eosin-
ophils were rarely seen. Lesions in the less
severely affected raccoon were much mild-
er. Crusts and hyperkeratosis were more
limited and were associated with fewer,
more widely scattered mites. The epider-
mis was mildly hyperplastic, and the un-
derlying dermis had mild to minimal peri-
vascular infiltrates.

This is the first report of S. scabiei in
raccoons, which is surprising given how
common raccoons are throughout much of
their range in North America and how fre-
quently they interact with humans and
their pets. A recent review of sarcoptic
mange in wild species lists >100 species
affected, including primates, canids, felids,
mustelids, bears, cattle, horses, rodents,
rabbits, and marsupials (Bornstein et al.,
2001). Several other procyonids have been
reportedly infected with Sarcoptes, includ-
ing red pandas (Ailurus fulgens) and coatis
(Nasua nasua). We have observed sarcop-
tic mange in wild red foxes (Vulpes vul-
pes), coyotes (Canis latrans), gray wolves
(Canis lupus), black bears (Ursus ameri-
canus), porcupines (Erithezon dorsatum),
and fox squirrels (Sciurus niger), and the
gross appearance was similar to that exhib-
ited in these raccoons. The principal dif-
ferential diagnosis for the dermal lesions
in these raccoons was other forms of
mange; both demodectic and notoedric
mange have been reported in raccoons
(Hamir et al., 1993; Ninomiya and Ogata,
2002). However, Notoedres cati infestation
in raccoons causes a much milder dermal
lesion that consists of alopecia and erythe-
ma limited to the limbs and base of the
tail, whereas Demodex mites are limited to
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hair follicles and appear very different mi-
croscopically. Therefore, both the gross le-
sions and specific anatomic features of the
mites examined microscopically were use-
ful in differentiating among these mange
conditions.

The severe crusting, large body surfaces
involved in the lesion, and massive num-
bers of mites present are similar to the ca-
nine form of sarcoptic mange known as
crusted scabies. This condition, which was
first described in humans and is known as
Norwegian scabies, is characterized by
much larger numbers of mites and is com-
monly associated with compromised im-
mune systems (e.g., canine distemper in-
fection or corticosteroid therapy; Gross et
al., 1992). However, no evidence of im-
munocompromise was found in these rac-
coons. All three raccoons were in good
body condition, with plentiful fat stores. A
composite fecal examination showed only
low numbers of Capillaria spp. eggs. A full
necropsy examination failed to reveal any
underlying infectious diseases such as ca-
nine distemper or parvoviral enteritis.
Whether raccoons are simply highly sus-
ceptible to S. scabiei and routinely develop
the crusted form of the disease will re-
quire the review of additional cases.

The dermal lesions associated with sar-
coptic mange may be caused by direct
damage incited by the mites and irritating
effects of their secretions or by a hyper-
sensitivity response directed against the
mites and their products. In animal hosts
that have a well-developed allergic re-
sponse to sarcoptic mange, the lesions are
principally caused by soft-tissue trauma in
response to pruritus, and very few mites
are generally found in these animals
(Pence and Ueckermann, 2002). The two
severely affected raccoons in the present
report had numerous mites present within
the hyperkeratotic epidermis, few if any
eosinophils present within the inflamma-
tory infiltrates, and little or no fibroplastic
response. All of these histologic features
are consistent with a minimal or absent hy-
persensitivity response in these raccoon

hosts (Pence and Ueckermann, 2002).
Mammalian hosts may fail to respond with
a hypersensitivity response because of im-
munologic compromise, lack of previous
exposure to mites, or anergy.

Because sarcoptic mange has such a
wide host range, is highly contagious, and
may even infect humans transiently, wild-
life rehabilitators, wildlife biologists, and
others who commonly come in contact
with raccoons should be aware that rac-
coons are susceptible to this disease.
When personnel are presented with rac-
coons exhibiting pruritis, alopecia, and
dermal crusting, these animals should be
quarantined, handled wearing gloves to
prevent mange transmission, and steps
taken to diagnose whether these animals
have S. scabiei infestation.
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