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Simple Summary: Equids are part of the history of many countries, including Brazil, where they
were used in trade routes and expansion of the current states. Several skin diseases affect these
animals; however, visibility is higher on horses than on donkeys and mules, which is linked to
regional cultural and socioeconomic factors, even resulting in a decline of the world population of
these animals. In this context, the objective of this study was to review which skin diseases have been
reported in the scientific literature with emphasis on skin pathologies.

Abstract: The skin of donkeys and mules represents a promising source of income; however, cultural,
productive, and infectious factors can directly interfere with the quality of the integumentary tissue
and well-being of these species. The objective of this study is to present a literature review on equine
dermatopathies. This literature review included scientific articles related to equine medicine and
breeding according to pre-established search terms and expressions published in recently articles.
The evaluation of the clinical and pathological behavior of dermatopathies implies the use of control
strategies and the recognition of pathological patterns that may be particular to the species.

Keywords: skin; integument; donkey; mule

1. Introduction

Donkeys and mules represent an important share of the world’s equids, totaling
about 44 million in recent years, of which approximately 1 million are in Brazil [1,2]. The
breeding of these animals is important in developing countries, and their introduction in the
territories was quite variable, being associated with the colonial period in South America [3].
The work of donkeys and mules ranges from field work to recreation and entertainment [4],
safeguarding socioeconomic importance in many states of Brazil, especially in eastern
Brazil.

Many of the phenotypic and physiological characteristics of these animals favor sus-
tainable breeding to increase regional economy. Donkey breeding, however, still presents
major challenges in Brazil, which sees their population gradually decreasing over the
years [5]. On the other hand, there is a trend toward expansion of the consumer market
for meat, milk, and especially donkey skin, given the demand for these products in Asian
countries such as China [6].

In this context, the investigation of diseases affecting donkeys and mules becomes
important and gives rise to discussions on animal welfare and public health. This is
demonstrated particularly in serological studies that show the participation of donkeys
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and mules in the epidemiological chain of reportable diseases [7,8]. It is furthermore
important to highlight that cultural factors may influence the frequency of these diseases,
affecting both animal and human health and welfare. Integrating these concepts within
the population of an increasingly technological world is perhaps the greatest challenge of
sustainable breeding of donkeys and mules today.

Regarding skin diseases in productive animals, the literature lacks studies on der-
matopathies and their risk factors, especially in Brazil. Until recently, retrospective studies
in ruminants and equids [9,10] have been highlighted in the country, whereas studies on
donkeys are still incipient [11,12]. In this context, the objective of this study was to present
a literature review on skin diseases in donkeys and mules.

To identify the main dermatopathies diagnosed in equids today, this study consists of
a literature review containing the main studies on equine medicine and breeding, in which
four major themes were initially proposed to direct the bibliographic research: (a) the use
of donkeys and mules in Brazil and in the world; (b) the main diseases of donkeys and
mules; (c) skin diseases diagnosed in donkeys and mules; and (d) equid dermatopathies in
northeastern Brazil.

The search terms or expressions were chosen based on the major topics listed above
and then typed into the major digital veterinary medicine libraries. Where necessary,
Boolean operators such as and or not were used. The eligibility criteria were the terms
and/or expressions, timeliness, status, and relevance of the publication according to the
major themes. For this purpose, studies published or in press preferably from 2016 to 2020
were considered. The search was expanded to the last ten years when the terms and/or
expressions were not covered in the period previously stipulated. In this case, studies from
2010 onwards were evaluated. Studies published in English were considered; however,
those written in other languages, such as Portuguese, with an abstract in English, were not
removed from the archives.

2. Relationship between Disease Occurrence and Type of Donkey and Mule Farming
2.1. Overview of Donkey and Mule Farming in Brazil

Donkeys and mules represent a growing source of income, especially in Brazil,
which has approximately 1 million donkeys [2,4]. However, although there is a potential
consumer market, the Brazilian market is still not very expressive, which may be linked to
the gradually decreasing number of these animals over the years, a decline that reached
37.08% in 2016 [5].

Another factor to consider is the local culture, which associates the use of equids
mostly for traction and other field activities. Despite the economic importance, the exact
number of donkeys and mules is uncertain, partially due to extensive farming and ab-
sence of technical guidelines, and cultural aspects that associate these animals to poverty,
generating abandonment resulting in traffic accidents in the region [5,13].

Despite similarities, donkeys and mules are distinct animals that originated from
the cross-breeding of Equus asinus and Equus caballus species [14]. These animals have
intermediate characteristics between the progenitor species making their rearing relatively
easy due to their rusticity, easy breeding, longevity, less selective eating habits, docile tem-
perament, and dexterity in performing agricultural activities. In Brazil, three types of
donkeys which originated from Europe and Africa are recognized; the northeastern donkey
is well adapted to the semiarid climate [5]. Donkeys and mules are part of the herd in all
Brazilian states, which may be linked to their use in the colonial period while expanding
routes in the interior of the country.

The identification of these characteristics favored the investment in research directed
to the biotechnology of reproduction, serological research of microorganisms, as well as in
the food sector, raising the topic of the welfare of these animals. In the state of Bahia, Brazil,
a private company producing donkey meat and donkey-hide gelatin became an important
exporter to China [4,5]. The significant increase in the export of donkey hide to China [4].
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Similarly to ruminants, the erroneous notion that donkeys and mules are resistant
to the environment and adverse conditions is disseminated among farmers, generating
carelessness with nutritional and sanitary management, it is not uncommon to observe
working animals with chronic disease and skin lacerations due to whipping [13,15]. The
visibility that the articles achieve is essential to raise awareness and disseminate technical
information. In this context, Non-Governmental Organizations and other entities com-
monly promote care in the farming of these animals, although government agencies take
time to follow their recommendations [16].

There is further a growing number of articles published in journals relevant to the
scientific community addressing the health of these animals. A previous study tracking
publications on donkeys [13] showed that until 2018, there were only 114 publications from
56 different countries discussing varying topics. In this study, the themes of reproduction
followed by studies on anatomy, pathology, surgery, and equine medicine were highlighted.
This shows, among other things, that there is still a vast field of research to be explored
with donkeys and mules.

2.2. Disease Profile of Donkeys and Mules

Undoubtedly, diseases are the main obstacle in animal husbandry, so much so that
occurrence of disease outbreaks can generate significant losses. The role of diagnostic
laboratories is essential, considering that infectious diseases stand out among all other
diseases that affect herbivores, and are generally due to digestive disorders [17–19].

Even considering the economic relevance, the diagnosis of equine diseases is still
precarious in the literature. Diseases in donkeys and mules are largely unknown [20].
Generally, these animals develop diseases similar to horses, however, certain irregularities
must be considered before a presumptive diagnosis. The clinical differences tend to be
quite subtle, such as demonstration of pain, which is generally not as expressive as in
horses, justifying differentiated physical examination [14].

Therefore, studies aimed at diagnosing these diseases should be stimulated. The
importance of these studies is even more relevant when considering zoonotic agents,
such as the West Nile virus, a micro-organism that has re-emerged in recent years and that
leads to severe neurological lesions in horses and humans [21]. A serological investigation
was performed on donkeys and mules in southern Spain after the detection of West Nile
virus infection in the region. It was observed that nine of the 90 herds evaluated contained
at least one seropositive animal and antibodies against the virus were further detected
in 1/4 of the donkeys coming from farms where the cases were confirmed in horses,
demonstrating that serological surveillance of sentinel donkeys and mules is necessary for
the epidemiological monitoring of these diseases [8].

In Brazil, a recent study demonstrated the frequency of antibodies to some equine dis-
eases in donkeys in the state of São Paulo. Of the 85 serums evaluated, it was estimated that
50.6% exhibited antibodies against the H3N8 subtype of the influenza virus, 47% against
the equine Herpesvirus, and 20% against the equine arteritis virus, demonstrating that
these agents circulate among donkeys in the region and reiterating the importance of
epidemiological monitoring of equids in Brazil [7].

It is important to highlight, however, that a significant portion of diseases diagnosed
in domestic animals is performed through necropsy examination. Many retrospective
studies include pathological results and estimate the frequency of the diseases in a certain
geographical region, thus improving local clinical diagnosis, as it is possible to draw
an epidemiological and clinical-pathological profile in most of these studies. In Brazil,
only some studies approach the main equine diseases [17,22,23]. However, the literature is
limited regarding equine diseases, with only two studies [11,12] conducted in the Brazilian
semiarid region being found.

A North American study on causes of death and reason for euthanasia in equids
highlighted digestive disorders and lesions in the pituitary gland and locomotor system.
This study focused especially on geriatric diseases, represented by neurological, urinary,
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and neoplastic disorders, which alone accounted for more than 18% of the causes of death
in all animals evaluated [24]. These results are important when considering that donkeys
and mules have great longevity and often need appropriate veterinary medical attention.

2.3. Skin Diseases Diagnosed in Donkeys and Mules

Skin lesions have been reported in horses in several regions of the world, mainly as
case reports with the occasional retrospective study. Regarding skin diseases, there is
variation in the origin of the lesions, suggesting individual differences of the species or
factors related to the environment, for example traumatic injuries and lesions. Infectious
and parasitic dermatopathies impact the quality of life and skin byproducts of these animals.
Thus, certain studies report the occurrence or frequency of integument pathologies that
may interfere with donkey and mule skin health.

As for infectious and parasitic diseases, the first report of skin besnoitiosis by
Besnoitia besnnetti in donkeys in the United Kingdom was recently published, referring to
the analysis of 20 tissue samples characterized by nodular lesions on skin, mucous mem-
branes, and muco-cutaneous transitions [25]. A very important issue in this study was the
fact that the lesions were frequently attributed to sarcoid when macroscopically evaluated,
the histopathological findings essential for the definitive diagnosis of a disease that had
never before been diagnosed in the country, showing the need to pay more attention to
routine cases for skin and mucous membrane lesions in donkeys and mules.

These studies on skin diseases further the understanding of the epidemiology and
clinical presentation of diseases and infer the prognosis of the patients. A study conducted
in Egypt to evaluate filarial infection in donkeys showed a significant number of filarial
lesions in a period of two years, which were not restricted only to the integument. Of the
188 animals studied, 163 were parasitized by Onchocerca cervicalis, followed by Setaria equina,
Parafilaria multipapillosa, and Onchocerca reticulata being the infection most common in adult
males aged five to fifteen years [26].

A retrospective study on skin diseases in donkeys from European countries and
the USA has recently been published, emphasizing the geographical distribution of der-
matopathies on donkeys in the region. In this study, the following diseases were high-
lighted: hypersensitivity to insect bites, sarcoid, habronemiasis, superficial pyoderma,
and dermatophytosis, among other less expressive diseases. Dermatopathies were common
pathologies in equids and, as was already expected, factors such as age, sex, and diagnosis
varied by geographical location, showing the importance of a thorough dermatological
examination, regardless of the reason and clinical presentation of these diseases [27].

The following tables (Tables 1 and 2) show some of the main skin disorders caused by
fungi, bacteria, parasites and oomycetes described in donkeys and mules in the veterinary
literature.
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Table 1. Clinical and pathological characteristics of skin diseases caused by fungi and bacteria in donkeys and mules.

Disease Gross Pathology Histopathology Clinical References

Dermatophilosis
(Dermatophilus congonlensis)

Lesions are usually crusted,
alopecic, circumscribed and

with marked agglutination of
hair, or spread diffusely.

These areas characterize an
exudative dermatitis with the

formation of crusts interspersed with
layers of exudate.

In general, muzzle, face, eyes, limbs
and back are the main affected areas,

however they can manifest in a
widespread way.

[12,28,29]

Dermatophytosis

Unique, multifocal areas slightly
elevated and with regular edges,

accompanied by alopecia,
flaking and grayish crusts.

This lesion represents hyperplastic
dermatitis with suppurative
folliculitis, hyperkeratosis,

epidermal acanthosis
and microabscesses.

The lesions are generally not itchy and
start in areas of abrasions with loins,

rump and head, but which can expand
to the back and flank.

[12,28,29]

Epizootic lymphangitis
(Histoplasma farciminosum)

Single or multiple nodular areas,
of slow growth, which ulcerate

and drain purulent content.
There is usually granulation

tissue surrounding
these lesions.

Generally granulomatous lesions
with adjacent granulation tissue and

intrahistiocytic and extracellular
yeasts, stained positively with

Grocott’s methenamine silver and
Periodic acid-Schiff stains; that can

even show budding.

It can occur on lymphatic lines of the
legs, neck region, on the skin or in the

nasolacrimal region, limbs (in
particular after localized trauma).

[27,28,30,31]

Glanders
(Burkholderia mallei)

Lesions range from nodular
swelling in lymph vessels

(rosary beads)
to abscesses, alopecia,

ulcerations and edema.

These lesions are irregular and
characterized by a necrosis center

surrounded by a granulomatous to
pyogranulomatous infiltrate and

adjacent fibrous connective tissue.

The nodules usually follow the
distribution of the lymphatic vessels,
but are observed particularly in the
limbs and flank, head and neck, and

can “float” on palpation.

[32–34]

Table 2. Clinical and pathological characteristics of skin diseases caused by parasites and oomycetes in donkeys and mules.

Disease Gross Pathology Histopathology Clinical References

Habronemiasis
(Habronema sp.)

Small, crusted nodular lesions,
which progressively increase in
volume and acquire a spongy

and reddish appearance.

These nodulations represent severe
eosinophilic dermatitis and

panniculitis, with fibroplasia and the
presence of intralesional larvae.

It can occur on the skin of the limbs,
withers, penis or in the ocular

conjunctiva. In conjunctival form it
accompanies ocular discharge.

[12,27,29]

Filariosis
(Onchocerca sp.; Setaria equina;

Parafilaria multipapillosa)

Nodular swelling, of variable
size, which may ulcerate.

These lesions correspond to a
granulomatous inflammation that

usually forms in response
to the larvae.

Skin infections are often associated
with Oncocerca cervicalis, in the
nuchal ligament but can affect

tendons and ligaments of the limbs.

[26,28,35]

Pythiosis
(Pythium insidiosum)

Ulcerated nodules and drain
sero-bloody secretion.

Accompanied by fibrous,
whitish and shiny fabric,
interspersed by kunkers.

Areas of necrosis and eosinophilic
infiltrate, surrounded by granulation

tissue and fibrosis, with negative
images of intralesional hyphae;

Grocott-Gomori methenamine silver
stain positive.

Lesions are seen in the limbs, ventral
abdominal region, chest, neck, face,
lips, breast and genitals, and can be

itchy, predisposing to
self-mutilation.

[12,28,36–38]

Besnoitiosis
(Besnoitia spp.)

They may appear as small,
multiple, round,

yellowish-white, punctate
lesions, with thickening,

peeling, formation of
wrinkles/folds

and lichenification.

These lesions represent a mixed
inflammatory infiltrate involving the

cysts of Besnoitia spp. In addition,
hypeceratosis, scales and crusts

can be observed
accompanying dermatitis.

Lesions can be seen in the neck, head,
limbs and perineum are particularly
affected. The lesions can also appear
in areas that have suffered previous
trauma or in self-inflicted trauma.

[25,27]

Ulcerative lymphangitis is caused by bacteria belonging to the genera Corynebac-
terium pseudotuberculosis, Staphylococcus spp., Streptococcus spp., Pseudomonas aeruginosa and
Rhodococcus equi. They initially occur as swelling that fistulates and drains purulent content,
progressing to cutaneous or subcutaneous abscesses accompanied by edema. Lesions can
be seen particularly in the limbs, such as hocks and fetlock, usually accompanying the
lymphatic chain [39–41]. As for the ectoparasites that affect the skin of donkeys and mules,
there are different agents involved such as diptera causing myiasis, lice and scabies.

Dermatobia hominis, Gasterophilus nasalis, and Oestrus ovis are examples of myiasis-
causing flies. Infestation by small numbers of larvae may have little or no clinical effect
on the host. In general, these lesions do not require a biopsy to confirm the diagnosis.
Infestations are greater in rainy periods when the proliferation of flies and mosquitoes,
however the occurrence of myiasis does not follow seasonality, considering that traumatic
injuries and untreated injuries that determine their occurrence. The injuries are variable
and depend on the source of the injury [42].

Lice and scabies are frequently observed and their visualization already gives a diag-
nosis, however the skin may exhibit flaking and hyperemia resulting from the blood meal
(sucking lice particularly). The parasites can be observed dispersed in the animal’s coat,
usually in those most weakened immunosuppressed. Secondary infections are common,
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particularly in traumatized skin. The distribution in the animal organism varies according
to the species of mite, being Sarcoptes scabiei var. equi but common in the head and neck;
Psoroptes equi at the base of the mane and tail hair and Chorioptes equi below the hock
and knees. Chorioptes equi is the most common parasite reported in donkeys and mules,
associated with intense itching, which can stimulate the habit of self-mutilation [12,27,28].

Neoplastic diseases are an important group of skin diseases in most animals (Table 3),
whether during companionship or reproduction. A study conducted using the records of
five North American institutions, concluded that 125 of the 357 donkeys evaluated were
diagnosed with neoplasia. The skin tumors stood out, with sarcoid being the most common,
followed by soft tissue sarcomas. A very important finding highlighted by the authors
was the presence of different neoplasm behavior in donkeys when compared to horses.
For example, squamous cell carcinoma and melanoma were considered unusual to rare
tumors in donkeys, as well as lymphosarcoma, implying that there may be carcinogenesis
differences among equids, which should be considered at the time of diagnosis and therapy,
as well as at the time of informing veterinarians of the prevalence of tumors in these
species [43].

Table 3. Clinical and pathological characteristics of the main primary cutaneous neoplasms diagnosed in donkeys and mules.

Disease Gross Pathology Histopathology Clinical References

Sarcoids

Nodulations are classified based on
morphological patterns, being of
the type, fibroblastic, verrucous

and mixed.

These lesions are characterized as
proliferative masses that have two

histological constituents: an epithelial
tissue and a dermal connective tissue

with marked disorganized
proliferation of connective tissue.

Commonly affected sites include
ears, labial commissures, ventral

trunk and feet.
[43,44]

Squamous cell carcinoma

The lesions are nodular, expansive,
usually firm and sessile, which
gradually increase in volume,
ulcerating, with easy bleeding

and crusting.

These nodulations correspond to
infiltrative and irregular masses with
cells arranged in cords or nests whose

center may contain aggregates of
keratin (corneal pearls) according to

the degree of differentiation.

Its occurrence is often attributed to
sun exposure in anatomical regions
unprotected from pigmentation or
hair, particularly in eyelids, ears,

snout, perineum and udder.

[12]

Papilloma
The lesions are often arborescent or
filiform, with a dry surface and that
detach from the skin under traction.

This proliferation is benign and
corresponds to an epithelial

hyperplasia, forming papillary
projections, with moderate supporting

connective tissue.

The anatomical location is variable
but can be seen particularly in the
head, neck, belly, limbs, face, penis

and base of the tail. They are usually
benign and self-limiting.

[12,43]

Melanoma

Melanocytic tumors occur as single
or multiple, shiny masses, usually

blackened and multilobulated, with
a high rate of metastasis.

Neoplastic melanocytes can exhibit
intense pleomorphism with high

mitotic activity, and are
arranged in nests.

They are commonly seen in old,
light-haired equines, particularly in
the perineum, base of the tail and

external genitalia.

[12,44]

Skin wounds are a frequent problem in equids, especially those of traumatic origin
linked to traction activities.

A study evaluating 148 donkeys subjected to workloads three to five hours a day for
three to five days a week in Tanzania showed the presence of wounds (one or more) in 56.1%
of the animals. The lesions were mostly on the back and neck, and resulted from contact
with harnesses, breast collars, and the cart. According to the authors, the lesions were
variable in size and extension, most of them affecting the skin and subcutaneous tissues,
some deepening to the musculature, while another portion was associated to granulation
tissue, exudation, besides hemorrhages and necrosis [45]. An important finding of this
study was the report of owners using substances such as motor oil for the treatment of
injuries, a common practice in the northeast of Brazil, attributing to the oil protection and
lubrication of the injured skin.

In Ethiopia, of a total of 997 horses, the most common skin diseases included skin
wounds, followed by ectoparasites, dermatophilosis, sarcoid, and dermatophytes. A very
important finding of this study refers to risk factors for the occurrence of these lesions,
with the body score being very important for the occurrence of injuries, as well as what
kind of work these animals performed [15]. The use of donkeys and mules for a multitude
of tasks in Ethiopia is part of the culture of the country; however, sanitary and nutritional
conditions do not always follow the degree of effort to which these animals are subjected to,
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thus generating the aforementioned injuries. The approach in these cases should be more
holistic to consider cultural and socioeconomic issues and, at the same time, to improve
the health and welfare of the animals.

The following table (Table 4) show some of the main skin disorders caused by factors
related to the environment and traumatic injuries lesions.

Table 4. Environmental disease described in donkeys and mules.

Disease Gross Pathology Histopathology Clinical References

Photosensitization

The lesions are characterized by
erosions and crusts accompanied

by hyperemia, serous exudate,
and, subsequently, to cracks and

cutaneous detachment.

Microscopically, there are
hyperkeratosis, ulcers in the

epidermis, crusting and
infiltration in the dermis that

varies from polymorphonuclear to
mononuclear cells.

It particularly affects depigmented
areas such as the snout, udder,
back and vulva. This condition
can occur primary or secondary.

The animal exhibits intense
itching, contributing

to self-mutilation.

[46,47]

Wounds, exuberant
granulation tissue

Initial wounds can be of varied
causes, leading to ulcerative and
crusted lesions. These lesions can

evolve into the exuberant
granulation tissue becoming

spongy, irregular, with no
evident exudation.

In these lesions, there is a marked
proliferation of fibrous connective

tissue, neovascularization,
fibroplasia, in addition to a
chronic active inflammatory

infiltrate, depending on whether
the pathogenic stimulus

persists or not.

Varied location, usually associated
with the use of ropes, saddles and

whips for containment, being
commonly observed in the neck,

limbs, back and tail.

[12,28,45]

Hypersensitivity to mosquito bites in general are progressive lesions starting with
papules and crusts, accompanied by alopecia and erythema and may progress to ulcera-
tion. Mixed and perivascular dermatitis occurs with hyperplasia, orthokeratosis, crusts,
edema, hyperkeratosis in follicles and hyperplasia of adnexal glands [27,28,48]. Typically,
the disease manifests itself as chronic and itchy in character, particularly in the periocular
region and external auditory canal, extending to the neck, back, abdomen, tail and limbs.
Secondary mutilation and infections can occur secondarily and itching is variable, and the
exposure of the injured areas to the sun’s rays can cause serious complications [49,50].

Among the autoimmune diseases, pemphigus foliaceus stands out as being progres-
sive and may contain epidermal collarette, papules and crusts, progressing to a scaly and
alopecic lesion with or without exudation and easy hair removal. Microscopically these
lesions correspond to a dermatitis with intraepidermal pustules with acantholysis and
infiltration of intralesional and dermal neutrophils and eosinophils. Affected areas are
multifocal that can coalesce and become generalized. They usually start in the face and
limbs, but can affect mucocutaneous junctions [27,28,51].

3. Equine Dermatopathies in Northeast Brazil

Much of the attention given to donkey skin is due to the commercial value in the inter-
national market. In this context, similar to bovine leather, skin lesions may depreciate the
final product and interfere with quality. In Brazil however, reports of integument disorders
in donkeys and mules are little reported when compared to North American, European,
and Asian countries. The low value attributed to these animals in the northeastern rural
communities, associated with particularities of the species regarding clinical presentation
of some diseases, probably impact the owner’s decision not to take these animals to the
veterinarian, resulting in many diseases being underdiagnosed in the region.

A study in the semiarid region of Paraíba State reported that 258 donkeys and mules
seen in 10 years presented integumental diseases as the main causes of consultation
(88 cases), mainly traumatic wounds, sarcoids, and abscesses in donkeys and traumatic
wounds, squamous cell carcinomas, and habronemiasis in mules. A very important finding
raised in this study was that most diseases diagnosed could be linked to mistreatment
or lack of attention to these animals [11], a factor associated to the cultural habits of
many owners.

In the same year, another retrospective study exclusively on equid skin diseases in the
semiarid northeast was published [11]. According to this study, only one case of pythiosis
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was reported in donkeys in the northeast, which was subsequently approached regarding
clinical, epidemiological, pathological, immunohistochemical, and molecular aspects [36].
According to the authors, the pattern of the lesion was similar to cases of pythiosis in cattle,
and the origin of the disease was attributed to grazing in flooded areas, similarly to what is
described in equines.

Other diseases that deserve to be highlighted, despite the less expressive diagnosis,
are photosensitizing and allergic diseases, recently diagnosed in donkeys and mules in
the northeast of Brazil. A case of allergic dermatitis to a Culicoides bite was reported in
the state of Pernambuco, characterized by crusted papule and pruritic skin lesions with a
clinical progression of two years. A very important finding highlighted in this study was
the difficult clinical diagnosis due to similarities with other equid dermatopathies [48].

Primary photosensitization caused by Froelichia humboldtiana in equids have been
reported in the semiarid region of Brazil, affecting donkeys and mules. This condition
was described as exuberant, ulcerated lesions, with abundant serous exudation and crusts,
alopecia, erythema, edema and areas of necrosis (Figure 1), especially in face, croup,
and withers, accompanied by intense itching. The lesions were also associated with myiasis
and secondary infections and, in many cases, due to the impossibility of treating the
wounds, there was high mortality in the herd. The disease occurs at the end of the rainy
season in pastures highly invaded by F. humboldtiana. Animals usually recover after their
removal from areas invaded by this plant [46].
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Figure 1. Donkeys naturally poisoned by Froelichia humboldtiana. (A) Multiple skin ulcers caused by secondary self-
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4. Conclusions

The study of skin diseases in equines is essential, especially in Brazil, which has an
impressive number of donkeys and mules. The evaluation of the clinical and patholog-
ical behavior of these diseases implies the implementation of control strategies and the
recognition of pathological patterns may be specific to the species.

Geographical variations may further result in significant differences in the prevalence
of skin diseases, identifying the need for regional discussions on the emergence of common
diseases. In addition, cultural factors may interfere with the frequency of these diseases,
which implies losses in animal health and welfare. Incorporating these concepts in an
increasingly technological world is perhaps the greatest challenge for the sustainable
farming of donkeys and mules.
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