FULL ARTICLE

ISSN Online 1678-4456

Endoparasites of donkeys (Equus asinus) used in commercial skin
exploitation in the Northeast of Brazil

Endoparasitos de jumentos (Equus asinus) utilizados em uma exploragao
comercial de peles no Nordeste brasileiro

Jamisson Bispo de Sousa Santos' (2; Aline Rocha Silva? (@ ; Jarbiane Gomes de Oliveira® ©@;
Ivana Ferro Carmo® (@ ; Lucas Santana da Fonseca® (©; Geyanna Dolores Lopes Nunes* @;
Chiara Albano de Araujo Oliveira? 9; Pierre Barnabé Escodro’

! Universidade Federal de Sergipe, Campus Lagarto, Lagarto — SE, Brazil
2 Universidade Federal da Bahia, Escola de Medicina Veterinaria e Zootecnia, Salvador — BA, Brazil
3 Universidade Federal de Alagoas, Centro de Engenharias e Ciéncias Agrarias, Rio Largo — AL, Brazil
* Universidade Federal de Sergipe, Campus Sertdo, Nossa Senhora da Gloria — SE, Brazil

ABSTRACT

The present study identified the main endoparasites present in donkeys (Equus asinus) used in skin exploitation located
in Cando municipality, Bahia State, Northeast of Brazil. The samples were collected from September 2019. Feces were
collected from the rectal ampulla of 34 animals, macroscopically visualized for parasitic forms, and microscopically
evaluated to identify endoparasites forms using the McMaster method. Parasitological results were associated with sex,
age, and bodyweight Stata Corp LLC 14. Endoparasites were found in 82.3% of the animals, with the egg count ranging
from 50 to 1050 eggs per gram (EPG). The sole presence of superfamily Trichostronglylidae was observed in 67.6% of the
donkeys, in 8.8% co-infected by Trichostronglylidae and Eimeria spp., while Trichostronglylidae and Strongyloides westeri
was detected in 2.9%, and simultaneous infection by Trichostronglylidae, Strongyloides westeri, and Oxyuris equi was
observed in 2.9%. The occurrence of parasitic infections varies according to nutritional status, age, sex, and environmental
exposure (p>0.05). A high occurrence of infection was observed in young animals and those with lower body weight.
Keywords: Ejiao. Endoparasitism. Equidae. Mistreatment.

RESUMO

O presente trabalho identificou os principais endoparasitas em jumentos utilizados em uma exploragao de pele localizada
no municipio de Canudos, Estado da Bahia, Nordeste do Brasil. As amostras foram colhidas no periodo de setembro de
2019. Fezes de 34 jumentos, colhidas diretamente da ampola retal, foram visualizadas macroscopicamente para formas
parasitarias e avaliadas microscopicamente para identificar endoparasitos pela técnica de McMaster. Os resultados
parasitologicos foram associados com sexo, idade e peso corporal pelo Stata Corp LLC 14. Endoparasitas foram encontrados
em 82,3% dos animais, com contagem de ovos variando de 50 a 1050 ovos por grama (OPG). Presenca de unicamente
parasitos da superfamilia Trichostronglylidae foi observada em 67,6% dos jumentos, 8,8% estavam coinfectados por
Trichostronglylidae e Eimeria spp., 2,9% por Trichostronglylidae e Strongyloides westeri e 2,9% apresentaram presenga
simultdnea de Trichostronglylidae, Strongyloides westeri e Oxyuris equi. A ocorréncia de infec¢des parasitarias varia de
acordo com a idade, sexo e exposi¢do ambiental (p>0.05). Observou-se alta ocorréncia de animais infectados nos animais
jovens e naqueles com menor peso corporal.

Palavras-chave: Ejiao. Endoparasitismo. Equideos. Maus-tratos.
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Introduction

The domestication of donkeys (Equus asinus) began
6,000 years ago in Turkey, and via the Silk Route of Egypt,
progressed to Italy and China for their commercial
potential (Yilmaz et al., 2012). The first donkeys arrived
in Brazil in 1549, along with herds of cattle and horses,
mainly for agriculture, animal traction, and mining
(Lima et al., 2006).

According to the Brazilian Institute of Geography and
Statistics (Instituto Brasileiro de Geografia e Estatistica,
2012), the Brazilian troop currently consists of 822,255
donkeys, with 90% of this herd in the Northeast region.
Northeastern donkey is a local breed of rustic animals,
adapted to the Brazilian Northeast semiarid region, differing
from the robust national breeds such as the Péga and the
Paulista donkeys, which have a greater lineage from Italy
and Portugal (Almeida, 2009). The Northeastern donkeys
have always been present in the economic, social, and
cultural activities of the Northeast, but are gradually being
replaced by technological advancements, thus reducing
their activity in agricultural fields.

Concurrently, a broad and aggressive extractive action
is initiated in the Chinese market to produce “ejiao,” a
product made from donkey hide/skin for Chinese medicine
(Bittencourt, 2019; The Donkey Sanctuary, 2017). Hide import
is legal in China, and the import policies were facilitated
by reducing the 5% tax to 2% in 2019. Between 2007 and
2017, the population of donkeys fell by 28% in Brazil, 37%
in Botswana-Africa, and 53% in Kyrgyzstan-Middle East
(Lasserre, 2019; Ryall, 2019). According to The Donkey
Sanctuary (2017), animals in the extractive hide trade go
through unsanitary conditions in slaughterhouses in Brazil
and other countries. Despite their rusticity, donkeys are
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susceptible to varied infectious and non-infectious diseases,
with parasitic infections being of great concern (Chitra et al.,
2011). These infections can cause intermittent diarrhea,
colic, anorexia, depression, and weight loss, culminating
in morbidity and death (The Donkey Sanctuary, 2017).
Most of the studies related to parasitic diseases in donkeys
are carried out in Africa, Europe, and Asia, which show
the presence of Strongylus spp., Strongyloides westeri,
and Oxyuris equi (Gianfaldoni et al., 2020; Mulwa et al,,
2020; Zhang et al., 2017). The objective of this study was
to identify the main endoparasites from donkeys used in
skin exploitation in the Northeast of Brazil.

Materials and Methods

The experiment was approved by the Animal Use
Ethics Committee of the Federal University of Alagoas
(CEUA -UFAL), under identification number 21/2019. All
animals involved in the research were evaluated ethically
and following the veterinary care standards.

The study included 34 donkeys that were rescued from
the hide exploration trade and sent to a refuge farm under
veterinary care in the municipality of Cando’s, Bahia
(09° 53’ 48” South, 39° 01’ 35” West). On examination,
when the samples were collected in September 2019, the
whole troop was negative for equine infectious anemia
and glanders tests.

The study included 29 males and five females, with a mean
age of 5.9 + 8.2 years (minimum = 2.5, maximum = 16 years),
and average body weight of 106.7 + 126.6 kg (minimum = 70 kg,
maximum = 143 kg). Their vital parameters were evaluated.

Fecal samples were collected directly from the rectum
and macroscopically evaluated for consistency, color,
odor, and for the presence of mucus, blood, and adult
parasitic forms. Using the Wilson & Gordon (1988)
method, samples were characterized in symbols as
normal, deformed, and diarrheal, with colorings ranging
from moss green to yellow tones, and with a sui generis
fetid odor. Also, perianal regions were evaluated for
any physical injuries that could indicate the presence
of Oxyuris equi parasites. All of the fecal samples were
collected in September 2019, stored in 5% formalin
solution, and microscopically quantitatively examined
using the McMaster method (Gordon & Whitlock,
2019). Descriptive statistical analysis was performed
on Microsoft Excel (2013). The differences between the
frequencies of parasites and age, sex, and weight were
tested using the odds ratios (Stata 14) and statistical
significance was considered at p<0.05.

Braz J Vet Res Anim Sci. 2021;58(special issue):e171512



3/5

Results

Of the 34 donkeys, 82.3% (28/34) were infected by
gastrointestinal parasites, with a predominance of the
nematodes of the superfamily Trichostronglylidae (76.6%,
23/34). Co-infection of Trichostronglylidae and Eimeria spp.
was seen in 8.8% (3/34) donkeys, while 2.9% (1/34) were
infected by Trichostronglylidae and Strongyloides westeri,
and 2.9% (1/34) by Trichostronglylidae, Strongyloides westeri,
and Oxyuris equi, simultaneously (Table 1).

The mean EPG was 279, with a median of 150
(minimum=0, maximum=1050). Based on EPG, the severity
of the infection is characterized as low (50-200 EPG),
moderate (201-500 EPG), and high (>501 EPG). Low,
moderate, and high infection was seen in 57.1% (16/28),
17.9% (5/28), and 25% (7/28) of donkeys, respectively.

Table 2 shows the distribution of donkeys based on
sex, age, and weight. Most donkeys were males, ranging
in ages from four to six years old, and weighing between
101 and 120 kg. No association was observed between the
presence of parasites and the variables analyzed (p>0.05).

Discussion

This study allowed us to analyze a group of donkeys
that were used as part of Chinese exploitation of donkey
skin. Despite the great social contribution by donkeys, the
animals have not received the necessary attention from
public research agencies, and academic research on them

is scarce. The animals of the present study are in a chain
of skin and meat exportation.

The occurrence of gastrointestinal parasites was 82.3%,
similar to 89% observed by Mulwa et al. (2020) in Kenya,
indicating the little care that these animals receive before
slaughter. The feces were mostly deformed, with moss green
coloring and a sui generis smell, and without the presence of
visible parasitic forms. Microscopically, the predominance
of the eggs of superfamily Trichostronglylidae was observed
along with co-infections of Strongyloides westeri and Eimeria
spp., similar to reports by Carvalho et al. (2007) and
Gianfaldoni et al. (2020), in Portugal and Italy, respectively.
The study demonstrated a low occurrence of Oxyuris equi
in the donkeys, which was also observed by Sousa (2018) in
Minas Gerais, Brazil, and Mulwa et al. (2020) in Kenya. This
low occurrence is attributed to the process of elimination
of eggs, which occurs primarily in the perianal region, with
little or no presence of eggs in the feces collected from the
donkey’s rectum (Yilmaz et al., 2012).

Similar to observed by Jarere et al. (2016), the age of
the donkey presented an association with the presence
of parasites. All young animals (up to 3 years of age)
presented parasite infection; this can be justified by the
reduced ability of young animals to develop immunity
against gastrointestinal helminths. Increased incidence of
parasites was noted in donkeys weighing less than 100 kg
(90.9%). However, there was no statistical difference in the
occurrence of gastrointestinal parasites concerning age, sex,

Table 1 — Gastrointestinal (GI) parasites found in donkeys used in commercial skin and meat exploitation located in Bahia State,
Brazilian Northeast. Samples collected in September 2019

Parasites

Number of Positive animals Proportion of Positive animals %

Super. Trichostrongylidae

Trichostrongylidae and Eimeria spp.

Super. Trichostrongylidae and S. westeri

Super. Trichostrongylidae, Strongyloides westeri and Oxyuris equi.

23 67.6%
3 8.8%
1 2.9%
1 2.9%

Table 2 — Frequency of gastrointestinal (GI) parasites in donkeys used in commercial skin and meat exploitation located in Bahia
State, Brazilian Northeast. Samples collected in September 2019

Presence of Gl parasites

Category Number of animals examined Positive (%) OR** p-valor
Sex
Female 5 80.0 - -
Male 29 82.7 1.200 0.881
Age
< 3years 6 100.0 NC' NC'
>3 t0 6 years 18 833 1.153 0.874
>6 to 16 years 10 70.0 0.333 0.235
Body Weight
<100 kg 1 90.9 2777 0.380
>100-120 kg 16 81.3 0.866 0.874
>120 kg 7 714 0.434 0.403

**OR = Odds Ratio. NC' = not calculated because all animals in this variable had parasites. - it was not possible to analyze.
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and body condition as also observed by Alshaibani et al.
(2019) and Mezgebu et al. (2013).

Weight loss and weakness are signs of parasitic infection by
superfamily Trichostronglylidae, causing increased intestinal
transit, and decreased deposition of proteins, calcium,
and phosphorus, leading to severe wasting (Urquart et al.,
1998). Weight loss and dermatitis due to allergic response
are also caused by S. westeri, which reduces digestive
absorption, leading to apathy (European Scientific Counsel
Companion Animal Parasites, 2019; Thamsborg et al.,
2017). Other common symptoms of parasitic infection
in donkeys are hair coat opacity, piloerection, and hair
loss that can be caused by Eimeria ssp. and Oxyuris equi
infection (Bowman, 2010; Taylor et al., 2017). Those clinical
signals were observed in more than 50 animals from the
donkey group studied. These results indicate the necessity
to improve sanitary management, of donkeys that come
from subsistence agriculture.
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