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Abstract: A cross-sectional study was carried out from April 2017 to May 2017 to determine the prevalence of
Dictyocaulus arnfieldi and assess associated risk factors with lungworm infection in equines in Omo Nada
district of Jimma Zone, South western Ethiopia. A total of 384 faecal samples were collected randomly from
horses (n= 153), donkeys (n= 223) and mules (n= 8) to examine the presence of lung worm parasites. Isolation
of Dictyocaulus arnfieldi was performed using a modified Baermann technique. Parallelly, questionnaire
surveys on history of antihelmintic usage were undertaken on the same animals that were sampled for
coproscopic examination. Accordingly, the overall prevalence of D. arnfieldi was 97 (25.26%) with infection
rates of 21.57%, 27.8% and 25% in horses, donkeys and mules, respectively, being statistically significant
(p<0.05). High prevalence of lungworm infection was recorded in the age group of  4 years (72.73%) followed
by the age group of 4-10 years (19.23%) and 10 years (15.61%), however negative association was observed
with the occurrence of lung worm infection. Observed prevalence of lungworms was 23.16% and 27.05% in
females and males equines, respectively with insignificant difference (p>0.05). In this study, animals with poor
body conditions were found to be highly infested (34.21%) compared to medium (22.63%) and good body
conditions (18.75%) with significant difference (p<0.05). The prevalence of lungworm infections in dewormed
and non-dewormed equines was 22.38% and 26.97%, respectively with significant difference. This study
disclosed as body conditions of the animal and anthelmintic usage were the putative risk factors exposing to
the occurrence of lung worm parasite in equines. Therefore, the growing threat of D. arnfieldi to equines herd
in the study settings requires an improvement on the management system, especially in terms of the level of
nutrition so that the animal can have good body condition that confers some level of resistance against lung
worm infection and in addition to this a well-coordinated control intervention (i.e., strategic deworming should
be implemented using broad spectrum anthelmintic drugs in the study setting.
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INTRODUCTION illness [3, 4]. Lungworms are widely distributed

Ethiopia, with its great variation in climate and for their survival and development but are particularly
topography, possesses one of the largest equine common in countries with temperate climates and in the
populations in the world. Alemayehu [1] reported  that, highlands of tropical and subtropical countries.
the country has the highest equine population probably Dictyocaulidae are known to exist in East Africa
with the highest density per square kilometer and it has a (Ethiopia, Kenya and Tanzania) and South Africa [5].
total of 6.9% and 42.4% in the world and Africa equine Pneumonia  can  be  caused  by  parasites in the
population, respectively. Ethiopia has 1.91 million horses, horse.  Dictyocaulus arnfieldi is the true  lungworm
6.75 million donkeys and 0.35 million mules [2]. found in the horses, belonging to the superfamily of

Even though mules and donkeys have often been Trichostrongyloidea. It has been reported from various
described as sturdy animals; they succumb to a variety of parts of the world [6]. Donkeys and their crosses (Mules)
diseases and a number of other unhealthy circumstances. are the natural hosts for lungworm and the condition in
Among these, parasitic infection is a major cause of horses  is  usually  found  in  those  that have been in the

throughout the world providing nearly perfect conditions
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company of donkeys and mules [7]. Adult Dictyocaulus 13°C for five consecutive years (2000-2004). The equine
worms are slender, medium sized roundworms which have populations of the area were found to be 10,033 (3,089-
a whitish to grayish color. This parasite has both horses, 4,401-donkeys and 2,534-mules)[12].
digestive system and nervous system but have no
excretory system [8]. Donkey can act as a reservoir for Study Design and Animals: A cross-sectional study was
horses [9]. conducted from May to April (2017) on equines by

Animals become infected with lung worm infection collecting their faeces. Fecal samples were directly
mainly while grazing, but infection can also happen collected from the rectum of 384 equids (Horses = 153
indoors through contaminated hay or bedding [10]. Body donkeys =223 and mules = 8) of all age groups, body
condition can be considered as a major risk factor to lung conditions and both sex groups. Simple random sampling
worm infection in equines. This is due to the fact that, technique was employed to select individual study
poorly nourished animals appear to be less competent in animals. All animals included in this study were local
getting rid of infection although it is not unusual for well- breeds, kept under extensive management system used for
fed animals to succumb to the disease provided the right packing and transportation.
environmental conditions are made available [11]. Lung
worm infection may have different severity among Sample Collection and Larval Identification: Faecal
different age groups. samples were collected directly from the rectum of each

Despite the huge numbers of equine population and equine using arm length rubber gloves and placed in 28 ml
the increasing importance of equines in the Ethiopian glass; screw-corked universal bottles were labeled
economy, very little research relating to equine lungworm accordingly and soon brought to Jimma University,
has been conducted. Apart from few studies in other parts College of Agriculture and Veterinary Medicine,
of Ethiopia, there have not been enough reports on Parasitology Laboratory for examinations. Faecal samples
equine lungworm in Jimma Zone, Omo Nada Woreda were processed on the day of collection and/or stored in
where equines are back bone of the economy of the study a refrigerator at 4 C until processing. Coprological
area. In addition to this, risk factors like age of animals, examination was performed using a modified Baermann
body condition and sex in association with lung worm technique for the detection of Dictyocaulus arnfieldi first
infection in equines were not reported specifically in Omo stage larvae (L1) following standard procedures described
Nada Woreda. Therefore the present study was by Charles and Robinson [13]. The age of the selected
conducted to determine the prevalence of lung worm equines were determined by inspecting and estimating the
infection of equines in Omo Nada Woreda and to assess incisor eruption times [14, 15]. Therefore, equines were
the associated risk factors with dictyocaulosis of horses, grouped into three age categories namely equines less
donkeys and mules. than or equal to three years, four to ten years and greater

MATERIAL AND METHODS present study, body condition was scored as poor,

Study Area: This study was conducted in Oromia
Regional State of Jimma Zone, Omo Nada Woreda, located Sample Size Determination: The sample size required for
at a distance of 223 km south-west of Addis  Ababa and the study was determined using the formula given by
72km from Jimma Town (The capital of the zone). The Thrusfield [16]. To calculate the sample size, 95%
woreda geographical coordinates are 7°38' N latitude and confidence level, 50% expected prevalence and 5% of
37°15' E longitude. The Woreda is found at an average desired absolute precision (d=0.05) was used.
altitude of about 1,725m above sea level. It lies in the
climatic zone locally known as "Woyna Dega" (1,000-3300
masl) which is considered ideal for agricultural activities.
The Woreda is generally characterized by warm climate
with a mean annual maximum temperature of 30°C and a Where,
mean annual minimum temperature of 14°C. The annual n = required sample size,
rainfall ranges from 1300-200 mm. The monthly average pexp = expected prevalence,
maximum  and minimum  temperatures  were 27.6°C and d = desired absolute precision at 95% confidence level

0

than and equal to ten years of age. Similarly, for the

medium and good according to Tihitna et al. [11].
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There was no previously documented equine 34%, 22.6% and 18.7% in poor, medium and good body
lungworm infection in study area. As stated above, condition scores, respectively with statistically significant
confidence level chosen is 95% so that d= 5% and difference  among  the  different  body  condition  scores
expected prevalence is 50%. By substituting the value, the (p< 0.05).
required sample size was 384.

Data Analysis: The collected data during sampling and Infection in Relation to Anthelmintic Usage: Prevalence
laboratory results was entered and stored in Microsoft of lungworm infection during questionnaire survey was
Excel spread sheet 2007 and simultaneously, it were assessed based on anthelmintic usage. Prevalence of
transferred and analyzed by SPSS version 20 software lungworm infection in study animals in relation to
program. The data were thoroughly screened for errors deworming by anthelmintic and non-dewormed were
and properly coded before subjecting to statistical 22.38% and 26.97%, respectively and it’s statistically
analysis. Descriptive statistic was used to estimate the significant (p<0.05). Thus, almost prevalence of
prevalence for D. arnfieldi in the study area. Risk factors D.arnifeildi lungworm was higher in non- dewormed
such as age, sex and body condition were analyzed using animals as depicted in Table 5.
the Pearson chi-square test.

RESULTS

Overall Field Prevalence under Coproscopic
Examinations of 384 animals examined the overall
prevalence of Dictyocaulus arnfeldi was 97 (25%) in the
study area.

Prevalence of Lungworm Based on Different Equine
Species of the total horses 153, donkeys 223 and mules 8
examined, 33(21.57%), 62(27.8%), 2(25%) of horses
(Equuss cabalus), donkeys (Equuss assinus) and mules
(Equuss heminios) were positive for Dictyocaulus
arnfeldi, respectively with statistically significant
difference (p<0.05).

Prevalence of Lungworm Infection in Equines by Age
Groups: Age wise prevalence of the parasites was
observed and its rate was 41%, 30% and 27% in young,
adult and old equines, respectively. And the prevalence
was found to be statistically not significant (p>0.05).

Prevalence of Lungworm Infection in Equines by the Sex
Groups: Prevalence of lungworm (D. arnifeldi) infection
according sex of animals was 27% and 23% in males and
females, respectively. Prevalence was higher in male than
female; however, statistically there was insignificant
difference between sex (p>0.05).

Prevalence of Lungworm Infection in Equines by Body
Condition Scores: The body conditions of animals were
classified as poor, medium and good body condition
scores. Body condition rates of equines in Omo Nada
district showed that the prevalence of D. arnifeldi were

Questionnaire Survey and Prevalence of Lungworm

Table 1: Prevalence of Dictyocaulus arnifeldi in different equine species

No. of
examined No. of

Species equines positive Prevalence (%) x p-value2

Donkey 223 62 27.8 14.997 <.001
Mule 8 2 25
Horse 153 33 21.57

Total 384 97 25.26

No = Number

Table 2: Prevalence of Dictyocaulus arnfeldi in different equines by age
groups

No. of No. of
Age(in years) examined positive Prevalence (%) x p-value2

Young(=4) 55 40 72.73 1.0056 0.21
Adult(4-10) 156 30 19.23
Old(>10) 173 27 15.61

Total 384 97 25.26

Table 3: Prevalence of lungworm infection by sex group

No. of No. of
Sex examined positive Prevalence (%) x p-value2

Male 207 56 27.05 2.2267 2.78
Female 177 41 23.16

Total 384 97 25.26

No, Number

Table 4: Prevalence of lungworm infection in equines based on body
condition scores

No. of No. of
BCS examined positive Prevalence (%) x p-value2

Poor 114 39 34.21 15.266 0.001
Medium 190 43 22.63
Good 80 15 18.75

Total 384 97 25.26

No, Number
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Table 5: Prevalence of lungworm infection in relation to antihelmintic usage in study animals with response of respondents

Did you deworm your animal? No. of examined No. of positive Prevalence (%) x p-value2

Yes  143  32  22.38  16.09 <0.001
No  241  65  26.97

Total  384  97  25.26

DISCUSSIONS infection in mules (54%) was reported by Lyons et al. [20]

Data on D. arnifeldi in equids are sparse throughout to agro-ecology of the study areas, management, season
the world. Several publications on lungworms are limited and sample size.
to clinical problems in horses and ponies associated with In this study area the prevalence of D. arnifeldi in
donkeys. The present study established an overall horses (21.57%) was higher than the past findings of
prevalence of 25.26% lungworm infection in the study Tihitna et al. [11] Saeed et al. [29] and Yacob and
area which is higher than the previous findings of Ashenafi [30] who reported 2.5%, 4.26% and 0.5% in
Getahun [17] who reported a prevalence of 20% and Jimma, Arsi and Bale, respectively. Before the advent of
Shiferaw [18] who reported a prevalence of 23.2% in Bale anthelmintic, Ivermectin, the prevalence of D. arnifeldi
and Wonchi districts, respectively. This difference could infection in horses in Kentucky at necropsy was
be due to the differences in environmental conditions and approximately 11% while it was 2% in live horses at the
management practice favoring the survival of the larvae of same time and at the same region, based on fecal
the parasite. examination [31,32]. This difference may suggest that the

In the current study, the infection rate was compared difficulty in ante mortem diagnosis of D. arnifeldi in
among equine species and the highest prevalence was horses. However, patent infections have been found in
recorded in donkeys (27.8%). This result is relatively horses, resulting in disease occurrence in closed herds
lower than the reports of Pandy [19] and Lyons et al. [20] with no exposure to donkey or mules [20,32].
who described prevalence of 48% and 54% in Morocco Pertaining to the exposing risk factors, young age
and Kentucky, USA, respectively. On the contrary, group (72.73%) had a risk of acquiring higher D.arnifeldi
Feseha et al. [21] and Hassan et al. [22] reported higher infection than adult(19.23%) and old (15.61%) age groups
prevalence’s of D. arnifeldi in donkeys in Ethiopia (83%) of equines and the covariate (Age) was negatively
and Sudan (70.5%), respectively. Lyons et al.[20] and associated (p>0.05) with D. arnifeldi infection in the
Andersen and Fogh [23] reported extremely higher present work. This might be due to the fact that all animals
prevalence of larvae of D. arnifeldi in Denmark (87.5%) are managed under the same management system,
and central Kentucky (93%), USA in donkeys, extensive type in which all animal of different age have
respectively. Another study also indicated that, in an equal chance of being infected. 
examination of fecal samples from part of a donkey herd, The current study also established that almost closer
85 of 90 donkeys were positive for lungworm larvae [10]. prevalence of D. arnifeldi in both sex groups of equines,
However, extremely lower prevalences of 9.67% and 30.5- an overall prevalence of 27.05% was observed in male
32.8% D.arnifeldi were reported in donkeys by Bakirci et while 23.16% lung worm infection was recorded in the
al. [6] and Legese [24] in Turkiye and Dire Dawa, Eastern male equines and the covariate (Sex) was negatively
Ethiopia, respectively. In several studies, 50-80% of associated (p>0.05) with the prevalence of lung worm
donkeys  have  been  found  infected  with  D.  arnifeldi infection in this case. This result is relatively higher than
[25, 2 6] the prevalence reported by Tihitna et al. [11] in male

The present prevalence of lungworm infection in (12.66%) and female (18.42%) equines, respectively that is
mules (25%) is closely in concord with previous findings insignificant. However, the prevalence in male equine was
of Tihitna et al. [11] and Esheta [27] who reported 20% relatively higher as compared to female which is in
and 29.26% in and around Bahir Dar and Jimma town, consistent with the report of Tihitna et al. [11] and
respectively and higher than the findings of Ram [28] who Abdurkadir et al. [33].
reported 14.10% in Nepal. This result is in agreement with The prevalence of D. arnifeldi in poor, medium and
that of Clayton and Duncan [25] and Klei [26] who good body condition score was 34.21%, 22.63% and
reported prevalence’s of 29.27%, 29.3% and 29.3% in and 18.75%, respectively in the current work. Significant
around Jimma town, North America and North America, association (p<0.05) between the prevalence of D.
respectively. On contrary, higher prevalence of lungworm arnifeldi infection was evidenced between body

in central Kentucky, USA. These differences may be due
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condition score, showing a greater susceptibility of to equines lungworm in the study area was given less
animals with poor body conditions. Observations that attention because of its sub clinical nature. Generally to
animals with poor body condition score had higher reduce the problem of this parasite, Strategic deworming
lungworm infection rate suggest negative effect on should be implemented using broad spectrum anthelmintic
productivity. In addition, in different species of equids drugs. Proper doses of anthelmintic should be used in
(Donkey, horse and mules) body condition scores were order to prevent the possibility of resistance towards
considered as the major risk factor and was statistically anthelmintics. Further more Rotational grazing program
significant (p<0.05). This might be due to poorly should also be implemented to reduce pasture
nourished animal appear to be less competent in getting contamination and infection of reservoir hosts especially
rid of infection although it is unusual for well fed animals in donkeys.
to succumb to the disease provided the right
environmental conditions are available [33,34]. REFEFENCES
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