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Experimental infection of the domestic donkey
(Equus asinus asinus) with a goat strain of Sarcoptes scabiei,
and treatment with ivermectin

M. T. ABu-SamrA!l, B. H. AL1!, B. E. Musa? K. E. E. IBRAHIM!

Summary

Donkeys were experimentally infected with Sarcoptes scabiei from goats,
proving that this mite is not completely host specific. The lesions produced on
the donkeys were characterized by extensive areas of alopecia, covered with
thin crusts and bran-like scales. The skin had many excoriations but showed no
cracks or fissures. Skin scrapings from the experimental lesions in donkeys
contained numerous mites of all stages and skin sections showed severe histopa-
thological changes, proving that the goat mites had become well established
and were reproducing actively in experimental lesions. Treatment of the don-
keys with ivermectin produced excellent and rapid cure.

Key words: infection of donkeys with Sarcoptes scabiei; transmission of Sarcop-
tes scabiei from goats to donkeys; ivermectin in the treatment of sarcoptic
mange in donkeys.

Introduction

Sarcoptes scabiei is an ubiquitous mite which infects domestic and wild
animals as well as man (Kral and Schwartzman. 1964; Soulsby, 1968; Fain,
1968, 1978). Though very similar, the parasites from different species exhibit
unique physiological characteristics, so that some workers considered them as
different ‘biological races’ or even different species altogether (Soulsby. 1968;
Howell et al., 1978; Blood et al.. 1979). However. Fain (1968, 1978) conducted
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Fig. 1. A field case of severe sarcoptic mange in a goat showing thick fissured scab on the lips.
muzzle, bridge of nose. round the eyes. on the cheeks and ears.

an extensive study on the genus Sarcopies scabiei and concluded that it contains
only 1 valid but variable species.

The host specificity of the mite has been challenged and several attempts
were made to transmit the mite from one domestic animal to another (Kral and
Schwartzman, 1964; Soulsby, 1968: Blood et al.. 1979). Human scabies follow-
ing contact with water buffaloes infected with S. scabiei was reported by Chak-
rabarti et al. (1981) and scabies in camels was reported to be zoonotic (Higgins.
1983).

Fain (1978) reported that the frequent interbreeding of the mite in zoologi-
cally remote mammals has on the one hand prevented speciation and on the
other hand provided new genetic characters which have enhanced the adap-
tability of the mite to infest other hosts. Sarcoptic mange in sheep and goats has
previously been studied (Abu-Samra et al.. 1981a and b): and experimental
transmission of the parasite between these species has recently been carried out
successfully (Abu-Samra ct al.. 1984).

Ivermectin is a new broad-spectrum antiparasitic agent which has been
used successfully in many species (for a review see Campbell and Benz, 1984).
However. tilll now no work has been reported about the use of this drug in don-
keys.

To our knowledge there is no report in the literature about sarcoptic mange
in the donkey. However, several cases of psoroptic mange in this species have
been brought to our clinic for treatment. Donkeys in this country are usually
kept in close contact with other animals, particularly goats and sheep. and the
possibility of infection from these species is quite likely. Therefore, it was
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thought worthwhile attempting to transmit Sarcoptes scabiei from naturally
infected goats to healthy donkeys to evaluate the severity of the lesions pro-
duced, follow the course of the disease and attempt to treat the lesions produced
with ivermectin which is probably used for the first time in the treatment of
donkeys.

Materials and Methods
Infective materials

Deep skin scrapings were collected immediately before the start of the experiment, using
several goats naturally infected with severe and advanced lesions of sarcoptic mange (Fig. 1). The

scrapings were pooled. thoroughly mixed and examined in 20% potassium hydroxide to confirm the
heaviness of the infestation with Sarcoptes scabiei. The mites were also checked for viability.

Animals

Four male donkeys. aged approximately 7 to 10 years. weighing 125-150 kg and in good
condition, were purchased from premises with no history of previous mange infection. Each donkey
was placed in a clean disinfected stable and kept on a high plane of nutrition.

Experiment

On both sides of each of the four donkeys (Nos. 1 to 4), skin on the chest was clipped and
shaved. Immediately before infection numerous superficial abrasions approximately 5 cm long and
covering the shaved areas were then made, using a Cristalet lancet (Hawksley and Sons Ltd.,
London). Donkeys Nos. 1to 3 were infected by placing positive skin scrapings from goats on pads of
cotton wool which were then inverted to make contact with the prepared areas. The cotton wool
pads were then bandaged round the body of the donkeys so as to hold the scrapings in place and
prevent the animals from scratching or licking the experimentally infected areas. Control donkey
No. 4 was similarly bandaged but without the application of skin scrapings.

Clinical observations

A week after infection the bandages were removed and the infected areas were examined and
rebandaged. Two weeks after the original infection the bandages were removed, and the progress of
the lesions observed. Deep skin scrapings and skin biopsy specimens were collected from the
developing lesions at weekly intervals.

Ten weeks after infection the experimental donkeys Nos. 2 and 3 were treated with ivermectin
(Ivomec, MSD. Agvet). Each donkey was injected subcutaneously with 3 ml of the drug. Donkey
No. I was not treated and left as control.

Laboratory investigations

Skin scrapings collected from the experimentally produced lesions were examined under the
microscope in 20% potassium hydroxide. The skin biopsy specimens were fixed in 10% formal
saline, embedded in wax, cut at 5 gm and stained with Haematoxylin and Eosin (H & E).

Results

By the end of the second week many raised areas of 1-2 cm in diameter
appeared on the infected sites which showed intense hyperaemia on the white
donkey No. 2. By week 3 many papules and vesicles appeared on the infected
areas and the animals were persistently gnawing and scratching the infected
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Fig. 2. Donkey No. 3. five weeks after infection with a goat strain of S. scabiei, showing linear spread
of lesions on the back, wither and base of the neck.

areas against the walls of their stables. By week 4. the infected areas became
covered with minute white bran-like scales and showed numerous scab-covered
lesions of 2-4 mm 1n diameter. In donkeys Nos. 2 and 3. the muzzle and mouth
commussures became involved showing alopecia. hyperaemia and many
papules and vesicles. The animals were persistently scratching and gnawing at
the infected areas. By week 5 the infected areas became covered with thick
greyish-white crusts, showing many excoriations which were oozing a serohae-
morrhagic exudate. The infected areas became wider and the lesions spread in a
linear fashion on the back of the animal along the withers to the base of the neck
(Fig. 2). In donkeys Nos. 2 and 3 the lesions on the muzzle became covered with
a yellow scab and the animals were seen rubbing their muzzle against the walls
and door of their stables. In donkey No. | similar lesions started to appear. By
weeks 7 and 8 the lesions spread, covering the bridge of nose. down the cheeks,
muzzle, mouth commissures, half-way above the base of the neck, withers,
shoulders to elbow and whole chest except for a strip of 7 to 10 cm above the
sternum. The hair at the periphery of the lesions was soiled with bran-like scales
and could easily be plucked-off. By wecks 9 and 10 the experimental donkeys
had an extensive area of alopecia, covered with thin crusts and bran-like scales
and showing many excoriations resulting from the continued gnawing and
scratching. The skin over those areas was hard and leathery in consistency, but
without cracks or fissures.

Control donkey No. 4 had thin scab on the lacerated areas. The scab was
completely shed and the skin over the area was normal within 12 days.
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Fig. 3. Sarcoptes scabiei in skin scrapings from an infected donkey. 20% KOH. x90.

Treatment

Ten days after the treatment with ivomec, donkeys Nos. 2 and 3 became
calm. showing only little itching. Fifteen days after treatment, most of the crusts
and scales were shed from the infected arcas. Complete shedding of the crusts
and scales occurred by the 21st to 25th day. The lesions completely cleared and
the skin regained its normal texture 30 to 35 days after treatment. Until the
preparation of this manuscript (14 weeks after infection), the untreated donkey
No. | continued showing severe lesions and signs of sarcoptic mange.

Laboratory investigations

Viable Sarcoptes scabiei (Fig. 3) mites were seen under the dissection
microscope in skin scrapings from the experimentally produced lesions. By
weeks 5 to 10 numerous adult mites. nymphs, wandering and stationary larvae.
and eggs were seen.

Two weeks after the treatment of donkeys No. 2 and 3 with ivomec, very
few live mites were seen and the skin scrapings were negative for mites. three
weeks after treatment. In the untreated donkey No. 1, many adult mites.
nymphs. wandering and stationary larvae and eggs were seen in skin scrapings
collected 14 weeks after infection.

Skin sections from the experimental donkeys within 2 to 4 weeks of infec-
tion revealed slight hyperkeratosis. acanthosis. dilatation of the blood capil-
laries, severe epidermal and dermal haemorrhages. oedema of the epidermal
cells and infiltration with lymphocytes and eosinophils.
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Fig. 4. Section of skin from donkey No. 3 infected with a goat strain of S. scabiei. showing hyper-
keratosis. acanthosis. scab formation and infiltration with inflammatory cells. H & E. > 100.

By weeks 5 to 10 there was marked hyperkeratosis, and scab formation
(Fig. 4). Shreds of mites were seen beneath the scab and keratin. The scab was
infiltrated with degenerate polymorphs. There were marked degenerative and
necrotic changes in the epidermis. The blood capillaries were dilated and there
was some haemorrhage in the upper dermis and proliferation of the dermal
connective tissue. The papillary layer and dermis were infiltrated with eosino-
phils, macrophages, lymphocytes and a few neutrophils.

In the untreated donkey No. | there was more keratin and scab formation.
proliferation of the dermal connective tissue and infiltration with eosinophils.

Discussion

Sarcoptes scabiei from goats was successfully transmitted from their
natural host to donkeys proving that the host specificity of Sarcoptes is incom-
plete. This finding substantiates the statements of Kral and Schwartzman
(1964), Soulsby (1968). Fain (1978) and Blood et al. (1979). and authenticates
the results of Abu-Samra et al. (1984) who transmitted S. scabiei from sheep to
goats.

The lesions produced on the donkeys were very severe and spread from the
site of infection to cover an extensive area of the body. The affected areas had
alopecia, were covered by bran-like scales and crusts. and showed areas of
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excoriations. but the skin was free of crackings and fissures. The severity of these
lesions could not be properly compared for lack of reports on similar natural
infection with sarcoptic mange in donkeys. However, these lesions were similar
to the dense powdery coating observed on the body of goats naturally infected
with sarcoptic amange (Abu-Samra ct al.. 1981b) but was different from the
thick multifissured scab observed on the muzzle. lips, outer surfaces of the ears
and on the fetlocks and coronets of sheep and goats naturally infected with
sarcoptic mange (Abu-Samra et al., 1981a and b) or on the lesions produced in
goats infected with a sheep strain of S. scabiei (Abu-Samra et al.. 1984).

The lesions produced contained numerous eggs. larvae. nymphs and viable
adult mites, proving that the goat strain of S. scabiei mites got well established
in donkeys. that the mites were reproducing actively and were able to persist
strongly through many generations. A further evidence for this were the severe
histopathological changes seen in skin sections. Moreover. the lesions did not
disappear without treatment and this was contrary to Kotlin (1936). who
reported that non-specific mite infections cause only transient lesions that dis-
appear without treatment.

As was suggested by Kral and Schwartzman (1964), Soulsby (1968).
Howell et al. (1978). Blood et al. (1979) and Abu-Samra et al. (1984). the spread
of the lesions beyond the infected arcas and the involvement of the donkeys’
heads probably resulted from the persistent scratching and gnawing of the
infected areas.

[vermectin was effective in treating the experimental sarcoptic mange in
donkeys and no untoward effects were observed in the treated animals,

From the present findings. and the reports of Fain (1968, 1978) and Abu-
Samra et al. (1984) 1t 1s evident that the low host specificity of the infection
necessitates complete 1solation of the infected animals from the healthy ones
regardless of the species involved.
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