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Abstract

Cross sectional study was carried out on donkeys in some districts of Dhamar governorate with objectives to identify and
determine the prevalence of gastrointestinal nematodes of donkeys from December 2017 to May 2018. Fecal samples
were collected randomly from 369 donkeys and examined with flotation, McMaster and Baerman fecal examination
techniques. The results revealed that, the overall prevalence of gastrointestinal nematodes was 67.75.5%. Seven species
of gastrointestinal nematodes were identified. The species identified in descending order of prevalence are:
Trichostrongylus axie (35.50%); Oxyuris equi (34.42%); Trichonema or Cyathostomins (24.93), Strongylus vulgaris
(21.14%), Strongylus quinus (15.99), Strongylus edentatus (7.046%) and Parascaris equorum (4.065%). Statistically,
significant differences (P=0.000) among prevalence of species were observed. The higher prevalence rate recorded in
young animals, month of April, male animal and Maghreb anss district was as 83.57%, 78.26%, 68.06% and 88.24%
respectively. The age-wise and month variation showed association (P=0.001) with prevalence; while, no with sex and
area factors. The higher mean of FEC was recorded in the month of April (1482.04); whereas the lower in the month of
December (729.3). It is concluded that working donkeys in study area harbor variety species of gastrointestinal
nematodes. Raising awareness regarding gastrointestinal parasites and improved management practices are recommended
to control gastrointestinal nematodes of donkeys.
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INTRODUCTION

The domestic donkey belongs to the genus
Equus and family equidae. It is believed that all the
domestic donkeys in the world are descended from
African wild ass [1, 2]. The equine population of the
world is 98.3 million; out of them 40 million heads are
donkeys. In the distribution pattern, 98% of all donkeys
are found in developing countries [3, 4].

Despite the increase in  mechanization
throughout the world, donkeys are still well deserving
of the name beasts of burden [4, 5]. Equines play an
important role as working animals in many parts of the
world [6, 7]. They are kept and often used for land
tillage, cultivation, riding as well as for pack purpose
[7, 8].

Parasitic helminthes are one of the most
common factors that constrain the health and working
performance of donkeys worldwide. Parasites cause
various degrees of damage depending on the species
and number present, nutritional and the immune status
of equines [8, 9]. In donkeys, infection by internal

parasites are responsible for problems including poor
body condition, reduced power output, diarrhea, colic,
emaciation, impaired growth, poor reproductive
performance, short lifespan and predisposition to other
infectious diseases [9-12]. Studies have shown that
gastrointestinal nematodes in working donkeys are
highly prevalent [5, 9, 13-24] and they reported the
prevalence ranging between 11.98% -100%.

Despite the great contributions made by
donkeys in different country to the daily life and
livelihoods of the people who solely or partly depend
on them, they suffer the negative impact of feed
shortage, poor health, low social status and poor
management [5, 25]. In Yemen, donkeys are the most
neglected animals; the attention given by society to
them has been far below to what they deserve. To our
knowledge no records available on gastrointestinal
nematodes of donkeys in Dhamar, Yemen; therefore,
the objectives of this study were to estimate the
prevalence of gastrointestinal nematodes of donkeys
and associated risk factors in Dhamar governorate.
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MATERIALS AND METHODS
Study Area

This study was conducted from December,
2017 to May, 2018 in some districts of Dhamar
governorate. Dhamar is far approximately 100 km south
to Sana’a, the capital of Yemen. It is situated at 14.58'N
latitude, 44.43 'E longitude and at an altitude of 2425
meter above sea level. Based on metrological data of
2017, the annual precipitation is 40.5 mm most of
which falls mainly in the period of April- September.
The summer extends from April to September with
mean temperature of 17.3°C. The monthly mean of
relative humidity is 57.8 %.

Animals study and size of the sample

A total of 369 heads of different breeds and
age of donkeys were selected randomly from various
districts of Dhamar governorate. The donkeys were
managed under the traditional husbandry system and
kept mainly for traction power, packing, transport and
cart pull. Sample size was determined by taking the
expected prevalence of 40% from the previous research
work on prevalence of gastrointestinal nematodes of
donkeys and absolute precision of 5% with 95%
confidence level using the formula given by Thrusfield
[26]: N= 1.962 Pexp(1-Pexp)/d?

Where, Pexp = expected prevalence; d=
absolute precision; n=sample size. Accordingly, a total
of 364 donkeys were used in this study. Five samples
were added to size of samples for obtaining better
results.

Design and methodology of study

A cross sectional study was conducted from
December 2017 to May 2018 on 369 randomly selected
donkeys of both sex and different breed from various
districts of Dhamar governorate. Bio-information such
as sex, age and management system of the study
animals were gathered from the owners. The ages of
animals were determined using owners’ information.
Accordingly, animals were categorized as young (<2-4
years), adults (5-8 years) and old (9 years and above). A
total of 369 faecal samples were collected directly from
the rectum of each animal using disposable glove and
put in air tight sample container. Each sample was
labeled with code referring to the animal number,
species, date, and place of collection and brought to

Central Veterinary Laboratory in Sana'a city and
AlHikma laboratory in Dhamar city for coproscopy and
coproculture examination. Samples were examined on
the day of collection or stored in a refrigerator at 4°C
for processing next day. The floatation technique was
employed to concentrate parasite eggs in the faeces and
examined microscopically for presence of parasites ova
according to technique described by Georgi and Georgi
[27] and Urquhart et al., [28]. Culture and recovery
the infective third stage larvae were carried out using a
modified Baermann apparatus as described by Urquhart
et al., [28]. Identification and descriptions of L3 were
done using the keys given by Urquhart et al., [28];
Zajac and Conboy [29]. The faecal egg counts were
performed using a modified McMaster technique
according guidance given by Urquhart et al., [28] and
Zajac and Conboy [29].

Data Analysis

The collected raw data were organized and
arranged using the Mircosoft Excel spread sheet
computer programme and analyzed using SPSS version
20 statistical software’s. Chi-square tests was applied to
test the statistical association exists among the risk
factor such as age, sex month variation and area with
the prevalence of the parasites. The overall prevalence
was calculated by dividing the number of animals
harboring a given parasite by the total number of
animals examined. All results were considered
statistically significant when the P-value <0.05.

RESULTS

The results of this study revealed that, out of
369 fecal samples examined, 250 (67.75%) samples
were positive for one or more species of gastrointestinal
nematodes as single or mixed infections (Table 1).
Single and Mixed infections were detected in many
samples, the prevalence rate for single and mixed
infections was as 21.95% and 45.80 % respectively.
Signification difference were observed (p=0.000)
between the prevalence rates and pattern of infection.
The parasites nematodes encountered in donkeys in the
study period were Trichostrongylus axie (35.50%);
Oxyuris equi (34.42%); Trichonema (24.93%),
Strongylus vulgaris (21.14%), Strongylus equinus
(15.99), Strongylus edentatus (7.046%) and Parascaris
equorum (4.065%) as presented in Table 2. Significance
differences were observed (P=0.000) among prevalence
rates of different species identified in donkeys.

Table-1: Prevalence of gastrointestinal nematodes of donkeys in Dhamar governorate

Pattern of infection | no. of animals examined | No. of animals infected | Prevalence % | P value
Single infection 369 81 21.95 0.000
Mixed infection 369 169 45.80

overall 369 250 67.75
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Table-2: Gastrointestinal nematode species of donkeys identified in donkeys at Dhamar governorate

Specie No. of animals examined | no. of animals infected | Prevalence% | P value
O. equi 369 127 34.42 0.000
T. axie 369 131 35.50

P. equrum 369 15 4.065

S. valgaris 369 78 21.14

S. dentatus 369 26 7.046

S. equinus 369 59 15.99

Trichonema (Cyathostomins) 369 92 24.93

The effect of risk factors such as age, sex,
season and area on distribution of gastrointestinal
nematodes in donkeys was investigated and the results
are presented in Table-3. The results revealed that, the
higher prevalence rate was 83.57% in young animals
group whereas; the lower rate (60.0%) in old animals
group. Significant differences (P=0.001) were observed
between prevalence and age factor. The higher
prevalence rate was recorded in males (68.06%)
compared to females (66.67). Significant differences
(P= 0.456) were not observed between the prevalence

Table-3: Risk factors influencing distribution of gastrointestinal nematodes in donkeys

rate and sex factor of animals subjected to investigation.
The higher prevalence of infection was recorded in
month of April (78.26%) while the lower in December
(55.56%). Significant differences (P= 0.000) were
observed between the prevalence rate and month
variation (season). The higher infection rate was
recorded in Maghreb Anss area (88.24%); whereas the
lower rate in Dhamar city area (50.00%). Significant
differences (P= 0.140) were not observed between the
prevalence rate and the study area factor.

Risk factor No. of animals examined| No. of animals infected | Prevalence % | P value
Young 149 117 83.57
Age Adult 140 85 60.71 0.001
old 80 48 60.00
Sex Male 288 196 68.06 0.456
Female 81 54 66.67
Dec 54 30 55.56
Jan 65 40 61.54 0.000
Month | Feb 65 47 72.31
Mar 69 44 63.77
Apr 69 54 78.26
May 47 35 74.47
Alhada 42 28 66.67
Almanar 29 19 65.52
AnNss 30 24 80.00
Dwran Anes 33 21 63.64
Dhamar city 30 15 50.00
Area Jabal Alsharq 27 15 55.56 0.140
Jahran 38 25 65.79
Maghreb anss 34 30 88.24
Myfa at anss 27 18 66.67
Utoma 29 19 65.52
Wasab alali 25 19 76.00
Wasab Alsafil 25 17 68.00

Prevalence rate was calculate from total number of samples examined for each variable

Table-4: Mean faecal egg counts (FECs) of donkeys during different month of study

Month No. of samples examined no. of samples infected Mean

Dec 54 30 729.630
Jan 65 40 1003.07
Feb 65 47 1375.00
Mar 69 44 1082.06
Apr 69 54 1482.04
May 47 35 1444.80

In this study, the highest mean FEC of
donkeys was recorded in the month of April

(1482.04); whereas, the lower in the month of
December (729.63) as presented in Table-4.
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DISCUSSION

The results of this study revealed that
gastrointestinal nematodes infections are prevalent in
donkeys in study area. These results are in agreement
with the findings of other workers [21, 24, 30-40] who
reported that helminthosis is one of the main problems
in donkeys worldwide.

In this study, out of 369 animals examined,
250 (67.75 %) animals were infected with one or more
species of gastrointestinal nematodes. These results are
partially in agreement with previous prevalence rate
(72.7%) reported by Tesfu et al., [19] in Ethiopia and
Seri et al., [41] at Khartoum State, Sudan (70.1%).
However, it is lower than prevalence rates reported by
Mezgebu et al., [8] in and around Gondar Town,
Ethiopia; Ayele et al., [11] in Dugda Bora, Ethiopia;
Vercruysse et al., [13] in Burkina Faso; Umur and Aici
[15] in the Central Black Sea region, Turkey and
Ibrahim et al., [16] in Hawassa town, Ethiopia; Tsegaye
and Chala [42] in Hawamya, Ethiopia; who reported
prevalence rate as 92.71%, 100%, 100%, 96.60% and
93.75% respectively, and it is higher than prevalence
rate reported by Kheir and Kheir [43] at Nyala town,
Sudan and Habtamu et al., [44] in Ethiopia who
reported the prevalence rate as 56.2% and 60.6%
respectively. The similarities and differences observed
in the prevalence rates of this study and findings of
above workers may be due to the different geographical
locations of the study areas, climate and variation in the
methods of sample collection and management system
being employed by the donkeys’ owners.

In current study mixed infections were
detected in majority of faecal samples examined, these
results are in accordance of findings of previous work
conducted in different geographical regions of world
[20-23, 31-34, 38, 39, 45, 46]. The prevalence rate of
mixed infection recorded in donkeys was 45.85% which
is lower than the finding of Tolossaand and Ashenafi
[46] in equines of Arsi-Bale highlands of Oromiya
Region and Uslu and Guclu [47] in Turkey, who
reported the prevalence rate as 83.2% and 59.1%,
respectively. The higher prevalence rate of mixed
infection recorded in this study may be due to the
contamination of pasture with variety species of
gastrointestinal nematodes and lacking the appropriate
hygienic conditions for grazing of donkeys.

In the present study, seven species of
gastrointestinal nematodes infecting donkeys and
belonging to five genera of nematodes were identified.
Trichostrongyliod axie was the most prevalent species
of gastrointestinal nematodes encountered in donkeys
during the study period with prevalence rate of 35.50%;
whereas; Parascaris equrum was found in low
percentage (4.1%). These results are lower than
findings of Takele and Nibret [3] and Abebew et al.,

[48], who reported the prevalence rate as 42.45% and
13.68% for T. axie and P. equrum respectively. The
higher prevalence rate recorded by above worker could
be attributed to nutritional status of the animal in the
respective study area which can influence the level of
immunity of animals. The predominant of T.aexi in
donkeys in study area compared to other species may be
related to biology and epidemiology of this species.

The risk factors influencing distribution of
gastrointestinal nematodes in donkeys were also
investigated. The host’s age was found important factor
influencing the distribution of gastrointestinal
nematodes in donkeys. The higher prevalence rate was
recorded in animal group of 1-4 years old (young
animal); whereas, the lower rate in age group of 8 and
above years (old animals). These results are in line with
previous studies [9, 12]. The reason for higher
prevalence rate in young animals could be attributed to
immunological factors.

The month wise prevalence results revealed
that, the highest infection rate was recorded in the
month of April; whereas, the lower rate in the month of
December. Significant differences were observed
between prevalence rate of the infection and month
variation (season) factor. The higher prevalence rate
gastrointestinal helminthes in April, could be attributed
to environmental conditions which may be were
conducive for survival and development of eggs and
larvae in study area.

The result of this study also showed that there
was no statistically significant difference in the
prevalence of gastrointestinal helminthes in relation to
sex and the infection rate was slightly higher in males
compared to females. These results are in accordance
with finding of Mezgebu et al., [ 8] who studied the
prevalence of gastrointestinal parasites of horses and
Donkeys in and around Gondar Town, Ethiopia and in
contrast with findings of Takele and Nibret [3] and
Ayele et al., [11] in Ethiopia. The higher prevalence
recorded in males may be due to that, females are given
more care attention compared to males especially
during the pregnancy period.

Considering the area results, the highest
prevalence rate of gastrointestinal helminths was
recorded in Maghreb Anss; whereas the lower rate in
Dhamar city area. Significant differences were not
observed between prevalence rate and area factor. This
might be attributed with similarity of the agro-
ecological climate of districts of Dhamar governorate.
The reason behind high prevalence rate of infection in
Maghreb Anss may be due to poor management and
inadequate veterinary services provided to donkeys
compared to other areas studied.

Faecal egg counts (FECs) are used as indicator
factors for estimating the infection level among
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animals. In this study, the highest FECs (1482.04) were
recorded in month of April and the lower in the month
of December (729.63). These results in consistent with
previous work of Seri et al., [41] in Sudan, who
recorded higher mean value of FECs (1198) in hot
season; while, lower mean value (888.6) in winter
season. The differences in FECs among different
months of year study; this may be due to grazing habit
of animal, higher workload, lacking deworming of the
donkeys and ecological factors.

CONCLUSIONS

It could be concluded from this study, the
results of the current study indicated that helminthiasis
is prevalent in the surveyed area and donkeys harbor
variety species of gastrointestinal nematodes which
represent an important health problem for donkeys. It is
highly recommended that proper screening and
monitoring of the donkeys should be carried out
regularly; deworming programmes with efficacious
anthelminthics should be carried out regularly to
prevent environmental contamination with helminths
parasites. Further researches on the importance and
epidemiology of gastrointestinal nematodes of donkey
in study area are recommended.
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