
vv

076

Citation: Habte D, Simeneh A (2019) Prevalence, associated risk factors and species identification of lung worm infection in sheep in Dangla district, Western 
Amhara, North West Ethiopia. Int J Vet Sci Res 5(2): 076-085. DOI: https://dx.doi.org/10.17352/ijvsr.000045

https://dx.doi.org/10.17352/ijvsrDOI: 2640-7604ISSN: 

L
IF

E
 S

C
IE

N
C

E
S

 G
R

O
U

P

Abstract

Cross-sectional study was conducted from November 2014 to May 2015 to determine lungworm 
prevalence, risk factors associated with lungworm infection and identifi cation of species of lungworm 
in sheep in Dangla district, Northwestern Ethiopia. Faecal samples were randomly taken from 384 heads 
of sheep for examination of fi rst stage larvae (L1) of lungworms using a modifi ed Baerman technique. 
The overall prevalence of lungworm infection was 14.8% (57 of 384). The lungworm species identifi ed 
were Dictyocaulus fi laria (D. fi laria), Muellerius capillaris (M. capillaris) and Protostrongylus rufescens (P. 
rufescens) as single and mixed infection. The proportions of infection by D. fi laria, M. capillaries, P. rufescens 
and mixed were 6.3%, 3.9%, 2.9% and 1.8% respectively. There was an infection rate of 15.6% in males and 
14.3% in females but this difference was not statistically signifi cant (p>0.05). The Lungworm infection 
observed in different body conditions was statistically signifi cantly (P<0.05) in which higher prevalence 
was observed in sheep those have poor body condition. The infection rate of D. fi larial, M. capillaries and P. 
rufescens infection did not show signifi cant difference (p>0.05) among young (15.6%), adult (16.4%) and 
old (13.6%) age groups. This study has revealed that there was high prevalence of lungworm infection, 
which impairs the productivity of sheep in the study area. This implies the need for control intervention.
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Introduction

Sheep are the most numerous of man’s domestic livestock 
and are especially important in the more extreme climates. 
Their small size, high productive capacity and rapid growth 
rate make sheep a more fl exible short term form of investment 
than cattle [1]. Of the world’s 1,614 million or 65% of sheep 
are located in developing countries. In Africa they are noted 
for their ability to convert low opportunity meat, milk, fi ber, 
manure and hides [2,3].

In Ethiopia, agriculture is the mainstay of the country and 

also the major resources of employment and income, about 
80% of the population live in the rural areas and are primarily 
engaged in agriculture and related activities. Thus, agriculture 
directly or indirectly forms an important component of the 
livelihood of more than 60 million people in the country. 
In Ethiopia, livestock contribute about 30%-35% of the 
agricultural Gross Domestic Product (GDP) and more than 85% 
of farm cash income [4].

In terms of live stock population, Ethiopia stand fi rst 
in Africa and 10th in the world in live stock population. The 
domestic animal population of the country is estimated to be 
more than 38,749,320 cattle, 18,075,580 sheep, 14,858,650 
goats, 456,910 camels, 5,765,170 equines and 30,868,540 
chickens with livestock ownership currently contributing to 
the livelihoods of an estimated 80% of the rural population [5].

In Ethiopia, sheep are the dominant livestock providing 
up to 33% of cash income and 23% of food substance value 
obtained from livestock production. Sheep play a vital role 
as sources of meat, milk and wool for smallholder keepers 
in different farming systems and agro-ecological zones of 
the country [6]. They are also sources of foreign currency. 
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Sheep and goat contribute a quarter of the domestic meat 
consumption; about half of the domestic wool requirement, 
40% of fresh skins and 92% of the value of semi- processed 
skin and hide exports to abroad. It is estimated that 1,078,000 
sheep are used in Ethiopia for domestic consumption annually. 
There is also a growing export market for sheep meat in the 
Middle Eastern Gulf States and some African countries. At 
optimum off take rates, Ethiopia can export 700,000 sheep’s 
meat annually, and at the same time supply, 1,078,000 sheep’s 
for the domestic market [7].

Unlike the large population and importance of sheep in the 
country their productivity is low. This low productivity is a 
refl ection of diseases, poor nutrition, poor animal production 
system and general lack of veterinary care [8]. Livestock 
diseases are widely distributed and are one of the major causes 
of livestock mortality and sub-optimal productivity in all agro-
ecological zones of the country. Respiratory diseases resulting 
from helminthes parasites are of great economic concern in 
sheep production in the low lands and highlands of Ethiopia 
where sheep are important livestock units [9].

Dictyocaulidae and certain Metastrongylidae are known 
to exist in East Africa (Ethiopia, Kenya and Tanzania) and 
the South Africa. In lowland and highlands area of Ethiopia, 
respiratory lungworm parasites are the most common cause of 
high morbidity and mortality rates of sheep [6,10].

Lungworm infection is infection of lower respiratory tract, 
resulting in bronchitis or pneumonia or both. Any of several 
parasitic nematode including; Dictyocaulus viviparous in cattle; 
Dictyocaulus arnifi eldi in donkeys and horses; Dicyocaulus fi laria, 
Protostrongylus rufescence and Mullerius capillaris in sheep and 
goats; Metastrongylus apri in pigs; fi lriodes (oslerus osleri) in dogs 
and Aelurostrongyllus abstrusus in cats; other lung worm infection 
occur but less common [11]. These lungworms particularly 
Dictyocaulus fi laria can suppress the immunity of the respiratory 
tract and causes death, poor weight gain or loss of body weight 
as well as greatly affects the potential productivity of sheep in 
the areas where it is prevalent [12]. Prevention and Control of 
these parasites is therefore essential for releasing the potential 
of sheep production. 

For proper control to be carried out knowledge of parasitic 
diseases and their dynamics must be understood to lay down 
rigid rules for their control which are applicable to all regions. 
For this reason, a study of epidemiology of each parasitic 
disease should be limited to small areas [13]. In order to 
investigate a lungworm control strategy at local and regional 
level, further and detailed investigation on epidemiology and 
importance of lungworm infections with respect to associated 
risk factors is necessary. but there are very limited studies that 
have been conducted so far by [14], with Prevalence of 13%, 
[15], with 20%, and [16], with 17.5% in and around Bahir-Dar 
which has the same agro-ecological climate with Dangla where 
no research have been done on the prevalence of lungworm 
infections in sheep. Therefore, the study was designed with the 
objectives to:-

¬ Determine the prevalence of lungworm infection in sheep

¬ Determine the associated risk factors with the occurrence 
of lungworm infection in the area

¬ Identify the species of the respiratory helminthes 
circulating in study area

Literature review

Lung worm infection of sheep: The common name of 
lungworm infection is varminous bronchitis or verminous 
pneumonia. Verminious pneumonia is a chronic and prolonged 
lung infection of sheep. It is characterized clinically by 
respiratory distress and pathologically by bronchitis and 
bronchopneumonia and caused by nematode parasite. 
Lungworms are parasitic nematode of the order strongylida 
that infest the lungs of vertebrates. It is infection of lower 
respiratory tract resulting in bronchitis, or pneumonia or both, 
by any of several parasitic nematodes [17].

Etiology: Lungworms of sheep are nematodes that belong 
to phylum Namath helminthes commonly named as round 
worms classifi ed under the supper family Trichostronglylodae 
and Metastrongylidea which cause lung worm infection in 
sheep. Dictyocaulidae species are located in the bronchial tree 
in lung while protostrongylidae species are located in lung 
parenchyma mainly in the form of brood and worm nodules 
and for those M. capillarises found in Alveoli [18]. The common 
causes of verminous pneumonia in sheep are Dictyocaulus fi laria 
(D. fi laria), Protostrogylus rufescens (P. rufescens) and Mullerias 
Capillaries (M. capillaries). D. fi larial is belonged to super family 
Trichostrongyloidae, and, Protostrongylus rufescens and Mullerius 
capillaries are belonged to the family Metastrongyloidae. D. fi laria 
predominant in most outbreaks [19]. Lungworm infestation in 
different species caused by different nematodes and the most 
common lungworms found in animals are shown in (table 1).

Table 1: Lungworms that affect different animal species.
Species of animal Species of lung worm 

Equine Dictyocaulus arnifi ldi 
Cattle Dictyocaulus viviparous

Dictyocaulus fi larial 
Sheep and goat Muelleries capillaries

Protostrongylus rufesces 
Pig Metastrongylus apri
Dog Filaroide(oslerus) osleri
Cat Aelosrngylus abstrusus

Source: [17].

Morphology: Member of the family Dictoycaulidea are 
unusual among the Trichostrongyl in that they Parasitizes 
the lungs especially the bronchi of the diaphragmatic lobes 
and trachea. The larvae of D. fi laria measures 350-380μm. It 
has cuticular knob at the anterior extremity, straight tail and 
intestinal cells contain characteristic dark granules. The adult 
male, D. fi laria is 3-8 cm long, while the female is 5-10 cm 
long. The worm has milk white color and the intestine shows 
as dark line. The mouth is surrounded by four lips and the 
mouth opening leads in to small bucal capsule. The males have 
a prominent copulatory bursa [20].
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The larvae of P. rufescens and M. capillaries are smaller 
in size than D. fi laria. These larvae are differentiated by 
their characteristic features at the top of their tail. Larva of 
P. rufescens has a wavy outline at tip of its tail but devoid of 
dorsal spine; on the other hand M. capillaries has kinked tail, 
undulating tip and dorsal spine [21].

Mullerius capillaris occur in alveolar ducts, small bronchioles 
and lung parenchyma of sheep [13]. The male measures 11-26 
mm in length and female18-30mm, having spirally willed tail 
but no bursa on the female. There is sub-terminal valve and 
small cuticualr thickening on its border [21,22].

Protostrogylus rufescens occurs in small bronchioles of sheep. 
Both male and female are fi lari form and reddish in color while 
differ in their length (the male measures 16-28 mm and the 
female is 25-35 mm in length). In addition, the female worm 
identifi ed by their conical tail and terminates in a small point 
and the vulva opens near the anus (Figure 1) [19,22].

Moisture is essential for the survival and development 
of the larvae. The larvae are active at moderate temperature 
of 10-210c. Infection of animals with lung worm have a very 
wide distribution depending on surrounds especially when the 
environment is established by the presence of long herbage 
of free water under optimal conditions the larvae can persist 
for over one year [21]. They reach the infective stage in 6 or 
7 days. The primarily source of infection is infected pasture 
and water. The third stage (L3) larvae may survive for several 
months on pastures. Small number of adult worm can survive 
in the bronchi of infection animals particularly year lings [25]. 
Infective L3 can migrate from the faeces without the need 
for fungal dispersion. It is likely that only two cycles of the 
parasite occur during each grazing season. In warmer climates, 
where conditions are often unsuitable for larval survival, the 
carrier animal is probably a more important source of pasture 
contamination and outbreaks of disease in young susceptible 
animals are most likely to occur after a period of prolonged 
rain around weaning. In ewes, it is likely that the parasites are 
present largely as hypobiotic larvae in the lungs during each 
winter and mature in the spring. Development to the L3 only 
occurs during the period from spring to autumn. In lambs, 
patent infections fi rst occur in early summer, but the heaviest 
infections are usually seen in autumn [20,21].

Muellerius is by far the commonest genus of sheep lungworm. 
In many temperate areas such as Britain, the eastern states 
of the USA and the winter rainfall regions of Australia, almost 
all sheep carry the infection; the extensive distribution and 
high prevalence are partly attributable to its wide range of 
intermediate hosts and the ability of larvae to overwinter in 
the mollusks. Additional factors which play a part in ensuring 
the endemicity of these worms are, fi rst, the ability of the 
L1 to survive for months in faecal pellets and secondly, the 
persistence of the L3 in the intermediate host for the lifetime 
of the mollusk. Wild small ruminants are frequently heavily 
infected and could transmit protostrongylids to grazing sheep 
under some management systems [19,21]. The larvae of M. 
capillaris can resist fair amount of drying, are most active at 
relatively low temperature (17-27c), and not killed by freezing. 
The infective larvae can also live up to a week after death of 
snail. Large worm burden or heavy infection not common in 
old sheep, as repeatedly infected animal becomes resistant [17].

Protostrongylus, whose intermediate host range is restricted 
to certain species of snail, has a lower prevalence, though 
its geographic range is just as wide as Muellerius. Additional 
factors which play a part in ensuring the endemicity of these 
worms are, fi rst, the ability of the L1 to survive for months 
in faecal pellets and secondly, the persistence of the L3 in the 
intermediate host for the lifetime of the mollusc [21,23]. Also 
important in this respect are long period of potency and the 
apparent inability of the host to develop acquired immunity 
so that adult sheep have the heaviest infection and highest 
prevalence [17,19].

Life cycle: The life cycle of D. fi laria is direct (Figure 2). 
The eggs hatch in the lung, but are usually coughed up and 
swallowed and hatch while they pass through the alimentary 

Figure 1: Comparison of the posterior region of the fi rst stage larvae of (a) 
Dictyocaulus fi laria, (b) Protostrongylus rufescens, (c)Muellerius capillaris, (d) 
Cystocaulus ocreatus and (e) Neostrongylus linearis.
Source: [21].

Epidemiology: Lungworms are widely distributed 
throughout the world but they are particularly common 
in countries with temperate climate and in highlands of 
tropical and subtropical countries. In temperate areas, the 
epidemiology of the parasite is highly infl uenced by the survival 
of overwintered larvae on pasture and the role of the ewe and 
doe as a carrier are signifi cant factors in the persistence of 
infection on pasture from year to year in endemic areas. Pasture 
infectivity is related to rainfall which stimulates activity of 
both larval and mollusk [15].

The larva of D. fi laria have a considerable ability to resist 
cold climates, the larvae require moisture for development. D. 
fi laria has a worldwide distribution and cause serious losses but 
an outbreak of infection often occurs with high mortality in 
sheep in temperate areas of the world. The larvae of D. fi laria 
can withstand moderately dry condition for few days, but in 
moist condition for several months and are fairly resistance to 
low temperature [23]. 

Animals 2 to 18 months old have higher incidence than do 
other age groups. Many fi fth stage larvae are inhibited in their 
development during winter in the lungs of older animals but 
resume the processes in spring [24].
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tract of the host. Some eggs may be expelled in the nasal 
discharge or sputum. The fi rst stage larvae in the feces contain 
numerous brownish food granules in the intestinal cell, up in 
which the free stage larva depends on. The larva reaches the 
second stage after 1-2 days, but do not cast the old cuticle until 
the third or infective stage reached. 

The fi rst is then cast while the second is retained for 
protection. The larva reaches infective stage 6-7 days at 270c; 
the larvae at this stage are not very active and have weak 
geotropism [21,23,26]. The development to reach infective 
stage (L3) may take longer than 6-7days depending on 
ambient temperature and humidity. Desiccation rapidly kills 
the larva where as moderate temperature and high humidity 
will enhance survival of larva [27].

Infection of host occur per os, the parasite reach the lung by 
migrating through the lymphatic and circulatory system after 
penetrating the intestinal wall. Within three days, they develop 
and perform the third ecdysis (thesaurus) in the mesenteric 
lymph glands about four days after infection. Male and female 
distinguished at this stage; they are arrested in the capillaries 
and break through into air passages. Development to maturity 
takes about four weeks. Mature parasites develop in bronchi or 
bronchiole [26]( Figure 2).

The metastrongylus species have indirect life cycle (Figure 
3). They require a land snail as intermediate host since larva can 
only mature in an intermediate host [21,27]. The eggs develop 
in lung of host and the fi rst stage larvae are passed in the faces. 
For further development they requires snail intermediate host, 

into which they penetratethrough foot or by which they are 
swallowed. The developments to the infective stage require 12-
14 days and two ecdysis are performed. The fi nal host becomes 
infected by swallowing the snail with its food and the larvae 
pass to the lung of the host via mesenteric lymph gland in 
which 3rd ecdysis takes place [21,23].

The adult M. capillaries live in alveolar parenchyma and 
sometimes called nodular lungworm [29]. In Protostrongylus 
rufescens transplacental transmission occurs and larvae can be 
found in the liver and lung of fetus and newborn lambs (Figure 
3) [21,23].

 

 

Figure 2: Life cycle of D. fi llaria.
Source: [28].

 
Figure 3: Indirect life cycle of lungworms (metastrongylus species).
Source: [28].
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Pathogenesis: The pathogenic effect of lungworm depends 
on their location within respiratory tract, the number of 
infected larvae ingested, the animal immune status, the 
nutritional status and age of the host [21,27,30].

During early stage of dictyocaulus infection (prepatent 
phase) the small bronchioles blocked by exudates, which 
obstructs the air way and this may result collapse of lung 
tissue. Larvae migrating through alveoli produce infl ammatory 
response and this response is the case for blockage of bronchi 
by exudates. The bronchi contain fl uid and immature worms, 
later adult worms and exudates they produce also blockage of 
bronchi. Secondary bacterial pneumonia and concurrent viral 
infection are often complication of dictyocaulosis [21,29]. 
Infl ammatory process spreads to the surrounding peri- 
bronchial tissue and exudates pass back in bronchioles and 
alveoli, causing atelectasis and catarrhal pneumonia [21,25].

The smallest importance of Protostrongylus derives from 
the nature of lesion which they produce. Thus tend to be local 
small and accompanied by a swift local reaction of the host 
which limits their extension. In P. rufescens infection, the 
affected alveolar and bronchiolar epithelium is desquamated, 
blood vessels are occluded and infi ltration with round cell and 
proliferation of connective tissue takes place in the area. The 
result is a small focus of lobular pneumonia roughly conical in 
shape and yellowish gray in color [21,23].

It is suggested that the larval stage of M. capillaris migrated 
through the wall of small intestine, the resulting damage may 
predispose to enterotoxaemia. It is possible that parasite is 
more harmful than popularly believed. Its effect is a triggering 
mechanism in Mycoplasma ovipneumonia infection [17,21]. 
The adult nematode in bronchi case bronchitis emphysema, 
pulmonary edema and secondary infection are common 
complication in severe case. After 2-3 months all or most of 
adult worms are expelled [21,27].

Clinical fi ndings: The clinical manifestation of verminous 
pneumonia varies with the number of infecting worms. The 
most common sign are coughing and unthriftness which in 
endemic areas, is usually confi ned to young animals. In more 
severe cases dyspnoea and tenacious nasal discharge are also 
present. The sign may be accompanied by diarrhea or anemia 
due to concurrent intestinal trichostrongylosis [19,21,27]. A 
typical sound ‘husk-hoose’ (hoose husk disease) is produce 
due to occlusion of passage of the bronchi. Increasing of Body 
temperature may occur when there is secondary bacterial 
complication [26].

Necropsy fi ndings: Necropsy in parasitic bronchitis 
is associated with progressive developing bronchitis 
and pneumonia. Several species of lungworm may cause 
pathological change and the post mortem examination of 
the lung may reveal sign of pneumonia, pleuritis, swelling 
and nodules. Adult Dictyocaulus species cause bronchitis and 
tracheitis. Whereas P. reufusen and M. capillaris cause alveolitis 
[21,27].

Antigenecity and development of immunity: Both cellular 

and humeral antibody reactions are observed following 
experimental or natural infection with lungworm infections. 
Lambs infected with D. fi laria give a marked skin reaction to 
extracts of the parasite. With regard to cellular reaction high 
eosiniphilia counts are typical feature of lung worm infection 
[21]. But in the absence of re-infection the immunity may 
decrease rendering the animal susceptible again [21,31].

Diagnosis: Diagnosis of lungworm infection is based on 
clinical sign, epidemiology, and presence of fi rst stage larvae 
in feces and necropsy of animal. In the same herd or fl ock 
larvae are not found in the feces of animals in the pre patent 
or post patent and usually not in the reinfection phenomena 
or may be few in number in early stages of an outbreak. Apart 
from epidemiological history, the clinical sign of coughing is 
indicative of parasitic bronchitis due to D. fi laria [21,25].

First stage larvae or larvae eggs can be recovered 
using most fecal fl otation with appropriate salt solution. A 
convenient method for recovering larvae is a modifi cation 
Barman technique in which feces (5gm) are wrapped in tissue 
or cheese cloth and suspended or placed in water contained in 
conical fl ask. The water at the bottom of the fl ask is examined 
for larvae after 24 hours, in heavy infection larvae may 
present as many in number that is moving under low power 
microscopy [27,32]. Adults D. fi laria are easily found in trachea 
and bronchi at necropsy but fi nding immature stage usually 
necessities dissecting pulmonary tissue and either allowing it 
to set in physiological saline or using Barman technique with 
physiological saline [21,27].

For most disease of helminthes origin, it is usually much 
easier to arrive the diagnosis by examining feces or larvae. For 
this reason, immunodiagnostic methods have not been very 
well practiced in diagnosis of helmenthosis including lungworm 
infection. However, some of experimental studies conducted in 
small ruminant have shown good results in detecting D. fi larial 
infection using serological test. Trail conducted using Enzyme 
linked immune assay (ELISA) test on experimentally infected 
animals have shown a comparable result withy Radio immune 
assay (RIA) and antibodies were detected as early as 10th days 
after infection [21,31] ( Figures 4,5).

Treatment: For sheep lung worm infection Ivermectin 
0.02mg/kg, oxfendazole 5mg/kg, fenbendazole 5mg/kg, 
levamisole 2.5mg/ kg, albendazole 4-8mg/kg and febantel 
5-10mg/kg are the drugs of choice. These antihelmenthics have 
high activity against mature and immature stage lungworm. 
Antibiotics are also given to prevent secondary bacterial 
infection [21,34].

Control and prevention: Control of endoparasites is utmost 
desirable although internal parasite problem is usually related 
to management practices that increases exposure. Whereas 
ongoing preventive management practices minimizes losses 
caused by parasitic infection [25].

Control of lungworm infection in sheep may be achieved by 
pasture management. Animal must be removed from infected 
ground, placed on dry pasture and supplied with clean drinking 
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water. Draining and resting pasture during dry summer kill 
many larvae that readily survive cold winter. Their feces 
should not be used for fertilizing lands on which crops for 
green feeding are grown, moist grasses should not be given to 
animals, and adult should not graze together with young stock 
[21,23].

Artifi cial immunization has been markedly successful 
using X- irradiated infective larvae and a commercial vaccine is 
now available. This vaccine which consists of two doses of 1000 
irradiated larvae given at an interval of month has been used in 
hundreds of thousands animal in varies countries successfully 
[21,25].

Extermination of the intermediate (snail) host is additional 
measure for the control of metastrongylidae. This technique 
enables to control the nude slugs easily than shelled and 
spreading of lime has been recommended for this purpose 
[21,23].

Economic signifi cance of lung worm infection: Lungworm 
infection causes production loss through direct consequences 
of clinical and sub- clinical infections resulting in low 
productivity due to stunted growth, reduced weight gain, poor 
feed utilization, conversion and lowered resistance or loss due 
to mortality or indirect loss associated with cost of treatment 
and control measures [35,36].

In Ethiopia, a rough estimation of economic loss due to 
decreased production found to be over 300 million Birr per year 
and the national value of their direct loss estimated to be of 550 
million Ethiopian Birr [6].

Prevalence of lung worm infection in Ethiopia: Pulmonary 

verminous pneumonia due to various lungworm species has 
been reported to exist in Ethiopian sheep in different areas 
of the country. Some of existing reports on the prevalence 
of lungworm infection at different parts of the country are 
presented on the given (Table 2). 

 

Figure 4: First stage larva of Dictyocaulus fi laria.
Source: [33].

 

Figure 5: Lodine-stained Muellerius larva. 
Source: [33].

Table 2: Previous reports of lung worm infection from different parts of the Ethiopia.

No Author Study Year Study area Prevalence

1 Yifat Denbarga 2013 Bahir Dar 17.5

2 Brook, et al., 1986 Assela 27.8

3 Brook et al 1986 DebreBerhan 64.7

4 Uqubazqhi 1990 Hamassien 27.6

5 Wondewesen 1992 Assela 39.79

6 Netsanet 1992 Debre Berhan 73.25

7 Teffera 1993 Dessie & Kombolcha 15.07

8 Frewengel 1995 Tigray 11.24

9 Mezegebu 1995 Addis Ababa 48

10 Sisay 1996 Bahir Dar 13

11 Alemu, et al., [10] 2006 Dessie 53.6

12 Tigist 2009 North and South Gondar 36.0

13 Regassa, et al., 2009 Dessie & Kombolcha 36.9

14 Mersha Chanie 2010-2011 Deneba 30.46

15 Desta, et al., 2009-2010 Ambo 34.9

16 Kassa & Abdu 2011-2012 Bahir Dar 20.2

17 Eyob & Matios 2009-2010 Assela 72.44

18 Nibret, et al., 2010-2011 Wogera 67.69

19 Yitagele 2011 North Gondar 42

20 Gebreyohannes, et al., 2011-2012 Mekedella 28.6

21 Mekonnen 2010 Gondar town 33.83

22 Ibrahim and Degefa 2012 Mekelle Town 13.4

23 Mihreteab and Aman 2010-2011 Tiyo 57.1

24 Basaznew, et al., 2011 Dessie Zuria 43.33

Materials and Methods

Study area

The study was conducted in Dangla woreda of Awi zone 
in Amhara region, Ethiopia. The study area is located in the 
Northwestern parts of Ethiopia, in Amhara region at Dangla 
town which is located at 78 kms away from Bahir Dar and 
485kms away from Addis Ababa at 11.2670 North latitude and 
36.8330 East longitude. The altitude of the area ranges from 
1809-2137 meters above sea level. The mean annual minimum 
and maximum temperatures are 14 and 31°C respectively, with 
a minimum and maximum annual rainfall of 1500-2200mm. 
Generally, the climate of the area is characterized by woyna 
dega climatic condition. In the area, there are four main 
seasons in a year. Namely, the dry season winter (“Bega”) 
from December to February, spring (“Tsedey”) from March 
to May, summer (“Kremt”) from June to Augest and autumn 
(“Meher”) from September to November. The farming system 
in the area is mixed farming and sheep are the dominant 
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animal species kept by farmers. The grazing land comprises 
waterlogged areas, forest margins, mountainsides, stony land 
and roadsides [37].

Study population

The study population included in this study were sheep 
having different sex, body condition score and age category and 
kept under extensive and semi extensive management system.

Study design and sampling method

Cross-sectional type of study was conducted from 
November 2014 to April 2015 to determine the prevalence of 
lungworm infection in sheep and associated risk factors in the 
study. For selecting PAs within the district, purposive sampling 
was employed for logistic reasons. Simple random sampling 
technique was the principal sampling method followed for 
sampling household and individual sheep for the study. The 
sample size desired for this study was determined by using the 
formula given by [38].

2
exp exp

2

1.96 P  (1 P )
n

d




Where:

n=required sample size

Pexp=expected prevalence

d=desired absolute precision

1.962=z-value for the 95% confi dence level

Accordingly the sample size was 
 2

2

1.96) 0.5(1 0.5
n 384

0.05
 

 

Study methodology

384 fecal samples were taken from randomly selected sheep. 
Fecal samples from the selected animals were collected directly 
from the rectum by two fi ngers after wearing disposable gloves 
in a universal bottle and then transported to Dangla veterinary 
clinic as soon as possible and each sample was processed by 
modifi ed Bearmann technique [39]. All samples were clearly 
labeled with the date of sampling, sex, age and body condition 
score. Age of animal was gathered from the owners and 
dentations.

The Laboratory work was done using Barman technique. 
25 grams of fresh feces was weighed from each sample. The 
larvae and enclosed gauze fi xed on to astringe rode were 
submersed in a clean glass tube which was fi led with warm 
water left for 24 hours and the sediments were transferred 
to Petri dish for examination of L1 under lower power of 
microscope after siphoning off the supernatant. a drop of 
1% iodine solution was added to the slide to immobilize the 
larvae were examined under microscope to identify the species 
of the larvae by morphological features of the larvae. Those 
not identifi ed under microscopes, the examined samples were 
registered as negative for lungworm infection. In both cases, 
the result that was obtained for each sample was recorded to 
their corresponding specifi c animals [32,40,41]. 

Data analysis

The data was entered and managed in MS-Excel. All the 
data analysis was done by Statistical Package for Social Science 
(SPSS) soft ware version 20. Descriptive statistics such as 
percentages and frequency distributions were used to describe 
the nature and the characteristics of data. The prevalence of 
lungworm infection was analyzed using percentages. The 
association of different risk factors with the disease were 
computed by using Chi-square (x2) test.

Results

Of the total 384 sheep examined, 57 (14.8%) were found 
to be infected by one or more of the lungworm species. The 
lungworm species encountered during the study period were 
Dictyocaulus fi laria, Muellerius capillaries and Protostrongylus 
rufescens as single and mixed infections with a prevalence of 
24(6.3%), 15(3.9%), 11(2.9%) and 7(1.8%) respectively.

The sex of animals did not show statistically signifi cant 
association with lungworm infection (x2 =0.112, p= 0.738). Age 
wise lungworm infection rate was higher in adult as compared 
to other age groups, but it was not statistically signifi cant 
(P>0.05) (Tables 3-5).

Table 3: Prevalence of ovine lungworm infection in relation to sex.

Sex No. of animals examined Prevalence n (%) X2 (Chi-square) p-value

Male
Female

154
230

24 (15.6)
33 (14.3)

0.112 .738

Total 384 57 (14.8)

Table 4: Prevalence of ovine lungworm infection by body condition.

Body condition No. animals examined Prevalence n(%) Chi-square (X2) p-value

Good
Medium

113
176

8 (7.1)
24 (13.6)

15.483 001

Poor 95 25 (26.3)

Total 384 57 (14.8)

Table 5: Prevalence of ovine lungworm infection in relation to sex.

Age No. animals examined Prevalence n (%) Chi-square (X2) p-value
Young (<1 year) 64 10(15.6)    

Adult(1-3 years) 122 20(16.4) 0.491 0.782
Old (>3 years) 198 27(13.6)    

Total 384 57(14.8)    

Discussion

The overall prevalence of lungworm infection in sheep 
in the present study, 14.8% is in agreement (the same or 
nearly the same) with the works of [42], 15.07%, at Dessie 
and Kombolcha districts, Ibrahim and Degefa [43], 13.4% 
at Mekelle town and Yifat [16], 17.5% in and around Bahir-
Dar town. The overall prevalence rate (14.8%) of the present 
study was considerably lower than the works of the following 
authors. These are Serkalem, et al., [44], 60.8% at Dale farm 
and abattoir, Yitagele, et al., [45] 46 and 56.3% by coproscopic 
and postmortem examinations respectively in North Gondar 
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zone, Basaznew, et al., [46], 43.33% in Dessie Zuria District, 
Mekonnen, et al., [47], 33.83 and 32.6% based on coproscopic 
and postmortem examination respectively around Gondar and 
Tewodrose, et al., [48], 25.24% in and around Jimma town and. 
The grounds of low prevalence in this study could be attributed 
to the development of open-air clinic, careful management and 
increasing awareness of farmers to deworm their sheep against 
parasitic infections in the study area apart from geographical 
variations.

But the result of the present work was higher than the 
observations of other works; Frewengel [49], at Mekele town 
in different restaurants who reported 11.24%, Sisay [14], in 
Bahir Dar abattoir with a value of 13% and Ibrahim and Degefa 
[43], at Mekelle town who reported 13.4%. The differences in 
the prevalence of lungworm of sheep between this study and 
the above studies might be associated with nutritional status, 
level of immunity, method used for the detection of the larvae, 
management and regular deworming practices of the animal, 
rainfall, humidity, temperature and altitude differences, or 
difference in the study areas of topography, which has conducive 
environment for the survival of larvae and intermediate hosts, 
slug or snails which can infl uence the larvae in the respective 
study areas (http://www.esgpip.org) [50].

In the present fi nding both sexes showed equal 
susceptibility (they have equal chance of infection to the 
disease when they are allowed to graze at the same pasture) to 
infection with lungworms, hence sex dependent variation was 
not encountered. Alemu, et al., [10] and Dawit and Abdu [51], 
have also reported the same fi nding but Craig [52], Alemu, et 
al., [7] and Mihretab [53], have reported different result.

The lungworm infection prevalence was found to be 
signifi cantly associated with the body condition of the study 
animal (X2 =15.483, p =0.001). A higher infection rate was 
observed in animals having poor body condition as compared to 
other body condition groups. Statistically signifi cant difference 
was also observed in the infection rate among poor (26.3%), 
medium (13.6%) and good (7.1%) body condition in both single 
and mixed species infection. This is because of heavy parasitic 
loads, stress due to infections, disease which can cause sheep 
to lose conditions because they are not eating or the nutrients 
they eat are being diverted to parasites (http://www.esgpip.
org).

The fi ndings of the present study was in line with Mihretab 
[53], who reported that the prevalence was statistically 
signifi cantly higher in animals with poor body conditions 
than medium or good body conditions in her survey. The 
achievable explanation for this observation could be due to 
immune-suppression in sheep with poor and medium body 
conditions, concurrent infection by other parasites including 
GIT helminthes and/or malnutrition [50]. Poorly nourished 
sheep appear to be less competent in getting rid of lungworm 
infection. Evidently, the infection with a parasite by itself 
might result in progressive emaciation of the animals [24]. 
Well nourishment and watering of sheep lead to less risk of 
helminthes infection as reported by Anne, et al., [32].

Regarding age, higher prevalence of lungworm infection 
was observed in the groups of adult (16.4%) as compared to age 
groups of young (15.6%) and old (13.6%). The difference was 
not statistically signifi cant (p > 0.05). This might be associated 
with the frequent grazing behavior of adult animals those graze 
continuously following weaning from suckling of their dam by 
which natural immunity obtained from their mother becomes 
reduced and the appropriate environmental climatic conditions 
can also contribute to higher rate of infection when sheep are 
sold to or bought from different agro-climatic conditions 
(Dar, 2012). This fi nding is however disagree with Muluken 
and Tigist [54,55], fi ndings in North and South Gondar zones 
and Tewodros, (2012) in and around Bahir Dar that they have 
founded the prevalence of lungworm infection is higher in ages 
of younger sheep than those of other age groups. 

Three major important respiratory nematodes were 
identifi ed by coproscopic examination of the sheep in the 
area. Dictyocaulus fi laria was the most predominant lungworm 
species with a prevalence rate of 6.3% followed by M. capillaris 
3.9%, P. rufescens 2.9% and mixed infections with two or three 
of the species, which accounted 1.8% and fi nally, the least 
prevalence was P. rufescens. This fi nding was in line with the 
studies of Nemat and Moghadam [56], in Tabriz, Dawit [51], 
around Jimma and Nuraddis and Yared [57], in Mekele.

In contrast to this fi nding [14], conducted research in [58], 
in Addis Ababa reported that M. capilaris was the most prevalent 
species. The possible explanation for the predominance of D. 
fi laria in the study area might be attributed to the difference in 
the life cycles of the parasites. Thus, D. fi laria has a direct life 
cycle and requires shorter time to develop to an infective stage. 
After ingestion, the larvae of these parasites can be shed with 
feces within 5 weeks [23]. Unlike to D. fi laria, the transmission 
of P. rufescens and M. capillaris is epidemiologically complex 
event involving host, parasite and intermediate host. Because, 
P. refescens has indirect life cycle that requires longer time and 
wet or rainy warmer season to complete their complex life 
cycle in the presence of suitable intermediate hosts that create 
favorable condition for sporadic distribution it stands to the 
least prevalent rank. On the other hand, the low prevalence 
rate of M. capilaris and P. rufescens in the study area might be 
contributed to the fact that the study was done at the bigining 
of Autumn to the end of winter (November-March) which was 
short and erratic rainy and dry season) which does not favours 
the development of the snail intermediate hosts [59-61].

Conclusion and Recommendations

The result of the present study indicated that lungworm is 
one of helminthosis of sheep in the study area. Higher prevalence 
rate of lungworm infection was observed in animals with poor 
body condition. The prevalence of lungworm infection was 
higher in those sheep with poor body conditions than in those 
with medium and good body conditions. The prevalence of 
infection in adult animals is higher than other age groups and 
D. fl aria is the dominant lungworm species in the study area. It 
can also be concluded that the infections caused by lungworms 
are signifi cantly common in the study area and are important 
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health problems of sheep which is speculated to cause heavy 
economic loss. Therefore, in line with the above conclusion the 
following recommendations have been forwarded:

 Due emphasis should be given for the prevention and 
control of lungworm infections.

 Further, detailed, seasonal and other risk factors study 
should be done to enable the development of appropriate 
control strategy.

 Education and awareness creation of farmers about 
lungworm.

 Treat sheep with broad-spectrum anthelmintic at the 
beginning of rain season would appear to be most 
effective.

 Farmers who keep sheep should be advised not to keep 
their animals in extensive management system of 
production and to give more emphasis to adult and poor 
body conditioned animals.
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