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Abstract

The study was conducted from November 2009 to M&@&10 in Haramaya district, eastern Hararghe zdne o
Oromiya region, Ethiopia. The objective of the stuehs to determine the prevalence of abomasal resteatof
small ruminants slaughtered at Haramaya municipattair. During the study period a total of 384 miagums

of small ruminants (181 sheep and 203 goats) weaenimed. Three genera of nematodes were identified
both sheep and goats abomasa with overall prewaleh®5.8%. The prevalence in sheep and goate wer
94.5% and 97% respectively. The prevalence in baimal species was 85.7Pfaemonchus contortus, 82.3%
Trichostrongylus axel and 79.9%Teladorsagia. The specific prevalence observed were 90%Haemonchus
contortus, 75.7 % forTrichostrongylus axei, and 80.7 % forTeladorsagia spp. in sheep and 81.8 % for
Haemonchus contortus, 88.2 % forTrichostrongylus axei and 79.3 % forTeladorsagia spp. in goats.
Statistically significant differences (P<0.05) iematode species excepéladorsagia species was observed.
There was no statistically significant differen¢®s0.05) among the risk factors of age and sexidered in
relation to the prevalence of abomasal nemato@esmerally, a high infection rate of small rumirsantith
abomasal nematodes was observed during the stuidy pe
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Introduction

Ethiopia, with its great variation in climate andpbgraphy, possesses one of the largest small amnin
populations in Africa. The latest estimate of smafhinant population gives 23.6 million sheep aBd3Zmillion
goats (CSA, 2004). Small ruminants play a signifta@le in maintaining household stability by prdivig meat,
milk, skin and wool, generate cash income and plagitional social and religious roles (Devenderd&lery,
1982; El- Azazy, 1995). Studies have revealed rilnaminants contribute 80 % of the total food produefrom
livestock in tropical Africa, of which small rumings account for about 22 %. However, in spite efphesence
of huge numbers of small ruminant populations, difa fails optimally to exploit these resourcesisTih due to

a multitude of constraining factors like ill heal(tBekeleet al., 1982; Teklyeet al., 1987). Health disorders in all
classes of small ruminants represent the majorlemub and greatly affect the economics of sheep gad
production. Gastrointestinal helminthosis is amdhg main constraints to small ruminant productidms
Ethiopia. These parasites pose subtle economiedamsd are the major factors responsible for losviereels of
production in many parts of the country. Abomasaiatodes and liver flukes are believed to be thetmo
prevalent and widely distributed helminthes (Bard&82). Even though the losses incurred by thesasfies
are believed to be significant, accurate and ugdtie- estimates of the economic impacts are ladkitighiopia.
Available information revealed that infection dweabomasal nematodes especi&lgemonchus contortus is
responsible for important morbidities and mortastin sheep and goats in different parts of thacgBekele
etal., 1982; Teklyest al., 1987). Mulugetat al. (1989) reported yearly losses amounting to USD 8@omdue

to endoparasites in Ethiopia. Krecek and WalleO@0eported thatlaemonchus contortus alone is responsible
for annual loss ranging from USD 26 million to 4%llion in Kenya and South AfricaStudies conducted on
gastrointestinal helminthosis of smallminants (Abebe & Esayas, 2001; Bekeleal., 1982;Donald, 1999)
indicated the importance of nematodes asase of impaired productivity. However, nationwstadieshave
never been carried out to determine the distrilbubbabomasal nematodes. Most previous studid&thiopia
were based on coprological examinations, whacl less sensitive in identifying the nematode iggedVe
conducted this study to identify the species angbrd@ne the prevalence of abomasal nematodes of small
ruminants slaughtered at Haramaya Municipality Adiatand to assess major risk factors associatat wi
abomasal nematodes of sheep and goats.

MATERIALSAND METHODES

Study area

Haramaya district is located in the eastern Hammgne of Oromiya region, Ethiopia, 14km from wafsHarar
and 508km east of Addis Ababa. According to Haraandigtrict agricultural statistics information, thestrict
has about 63,723 cattle, 13,612 sheep, 20,350,gba378 donkeys, 530 camels and 42,035 chickens. T
production system of the district is mixed typepdgraphically, it is situated at altitude of 160002m above
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sea level with the mean annual temperature antiveelaumidity of 18°c and 65% respectively. There four
seasons; these are a short rain season (from midkMa mid-May), a short dry season (from end ofyN@aend
of June), along wet season (early July to mid-Oetptand a long dry season (end of October to end of
February). Main pasture production is expectedr dfte short rain season, continuing until, andehd of the
long wet season (HADB, 2009). The Haramaya areaives an average annual rain fall of approximately
900mm, with a bimodal distribution pattern, pickimg mid-April and mid-August. The vegetation that
constitutes the available pasture lands in thia &@redominantly native grasses and legumessimeesed with
open Acacia shrub land. Geographically it is leda®41° 59' 58" N latitude and 09° 24' 10"S lordgt The
average temperature is 9.5-24 °c with low tempeegafiuctuation. Climatically the district has tweoaogical
zones of which 66.5% is midland and 33.3% is lomdI@HADB, 2009).
Study animals and sample collection
The study was conducted from November 2009 thradginch, 2010 on small ruminants (sheep and goats)
slaughtered in Haramaya Municipality abattoir byleming their abomasums. Most of the study aninvedse
originated from Haramaya district, Harare regionl aifferent areas of eastern Hararghe zone. Tles af
slaughtered animals ranges from 1-7 years and &stiraccording to Oltenacu and Tatiana (1999) setdrdy
(1991). The studied animals were both male and lfemihe abomasums were removed from omasum and
duodenum immediately after opening of abdominaltgalegated at both ends, and immediately taketnaod
washed to the sample container. The collected sam@s transported to the laboratory of veterinary
parasitology of college of veterinary medicine, &taaya University for appropriate examination.
Abomasal worm recovery and identification
A total of 181 and 203 abomasums of sheep and geaits examined respectively according to the stahda
procedures described by Hanson and Perry (1994\VekieF (1977). The abomasums were opened along its
great curvature and its contents were washed thbigun to a graduated bucket under a slow jet afer The
mucous membrane was carefully rubbed with fingersetmove any worms adhering to it. The content and
washings were made to a total volume of two littdreen it was vigorously stirred until all the abasal
contents, mucous and water was thoroughly mixedjuat of 200ml was transferred to a labeled graghliat
cylinder in five steps of 40ml per step while strithe mixture continuously. The wash jar was dillgith water
and screwed securely. The jar was inverted andeshaktil most of the fluid was shaken out and regzbantil
all the ingesta removed and water was added. TenR8ub sample was filtered through sieve of 250um
aperture that can retain adult worms there in. IBifianl of sample was taken in to Petri-dish aralretd with 2-
3ml of iodine solution, allowed to stand for 35 nies and examined under Stereo-microscope for presaf
nematode and species identification of the nematedes examined under compound microscope (x10) powe
The identification of worm was according to (Oeerl., 1992).
Sample size deter mination
The sample size was determined by considering wihprevious study in the area and by taking 50%
prevalence. The sample size for the study was ledéxii using (Thrusfield, 1995) formula. Accordingly
sample size of 384 small ruminants was consideyethé study.

n = 1.86Pex (1-Pex)

2d

Where: n = required sample size, Pex = recordediqus prevalence = 50%, d = desired absoluteigioec
=5%
Statistical analysis
Microsoft excel software were used to store alldatga of abomasal nematode parasites and STATAov&td
was used to analyze the data. Chi-square statiséos used to test association between variablkslascriptive
statistics to summarize the data in tables. Wheal&e is less than 0.05 the presence of signifieatifference
is considered.

RESULTS

The examination of 384 abomasums of sheep and geatsled 368 positive and 16 negative animals
slaughtered with the overall prevalence of 95.8%431=93.8-97.8%) of abomasal nematodes (Table 1).
Tablel: Total prevalence of abomasal nematodes in exahsnm&ll ruminants

Total number of Number of animals Number of animals Prevalence (%) 95% ClI
animals sampled positive negative
384 368 16 95.8 93.8-97.8

Where; Cl: confidence interval

Out of the total examined abomasums of sheep aats gbe presence of three different species of toatas:
85.7% ofH. contortus, 82.3% ofT. axei and 79.9% offeladorsagia in both species of animals were observed
(Table 2).
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Table 2: Prevalence of each species of the parasites

Parasitesidentified Total abomasums Number of Prevalence 95% CI
examined positive (%)

Haemonchous contortus 384 329 85.7 50.7-89.2

Trichostrongylus axe 384 316 82.3 78.5-86

Teladorsagia 384 307 79.9 75.9-83.9

Total 384 368 95.8 93.8-97.8

The total prevalence of abomasal nematétiesontortus, in sheep and goats was 85.7%. The prevalendesof t
parasite in sheep and goats: 90.1% and 81.8% tésgdgcand, with sex: male (83.4%) and female (88).6
Similarly the prevalence with age groups of studymels: <2 years (84%), 2-3 years (88.5%) and >drge
(83%) as depicted in (Table 3).

Table 3: The prevalence dfl. contortus based on species, sex and age groups

Variables No. examined No. positive Prevalence e P-value
%

Species Sheep 181 163 90.1
Goats 203 166 81.8 5.348 0.021
Total 384 329 85.7

Sex Male 217 181 83.4
Female 167 148 88.6 2.0896 0.148
Total 384 329 85.7

Age <2 years 75 63 84
2-4 years 174 154 88.5 2.1168 0.347
>4 years 135 112 83
Total 384 329 85.7

As the result shown in table 4, the total prevadent abomasal nematod€, axei, in sheep and goats was
82.3%. The prevalence of this parasite in sheep goads: 75.7% and 88.2% respectively, with sex:emal
(81.6%) and female (83.2%). Similarly the prevatemith age groups of study animals: <2 years (82,7233
years (83.3%) and >4 years (80.7%) (Table 4).

Table 4: The prevalence df.axei based on species, sex and age groups

Variables No. examined No. positive % positive r P-value
Species  Sheep 181 137 75.7
Goats 203 179 88.2 10.237
Total 384 316
Sex Male 217 177 81.6
Female 167 139 83.2 0.1799 0.671
Total 384 316 82.3
Age <2 years 75 62 82.7
2-4 years>4 174 145 83.3 0.3596 0.835
years 135 109 80.7
Total 384 316 82.3

As depicted in table 5, the total prevalence ofnaé®al nematodeTeladorsagia, in sheep and goats was
79.95%. The prevalence dEladorsagia in sheep and goats: 80.7% and 79.3% respectivatll, sex: male
(76.5%) and female (84.4%). Similarly the prevakemdth age groups of study animals: <2 years (73,7233
years (79.3%) and >4 years (81.5%).

Table 5: The prevalence dfeladorsagia based on species, sex and age categories

Variables No. examined No. positive % positive e P-value

Species Sheep 181 146 80.7
Goats 203 161 79.3 0.1092 0.741
Total 384 307 79.95

Sex Male 217 166 76.5
Female 167 141 84.4 3.7051 0.054
Total 384 307 79.95

Age <2 years 75 59 78.7
2-4 years 174 138 79.3 0.3190 0.853
>4 years 135 110 81.5
Total 384 307 79.95
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The total mixed infection of three abomasal nemasof. contortus, T. axei and Teladorsagia) in sheep and
goats was 92.7%. The specific prevalence of mixsmhesal nematodes in: Spp of studied animals (saeép
goats) were 46.6% and 53.4%, sexes of studied &imele and female) 55.3% and 44.7%, and age grofip
studied animals (<2, 2-4, >4 years) 19.4%, 46.1&%0453% respectively (Table 6).

Table 6: The proportion of mixed infection by two or moremmatodes

Variables No. examined No. positive % positive N P-value
Species Sheep 181 166 46.6
Goats 203 190 53.4 0.5021 0.479
Total 384 356 92.7
Sex Male 217 197 55.3 0.098
Female 167 159 44.7 2.7350
Total 384 356 92.7
Age <2 years 75 69 194 0.555
2-4 years 174 164 46.1 1.1792
>4 years 135 123 45.3
Total 384 356 92.7
DISCUSSION

Helminthosis is of considerable significance in idlevrange of agro-climatic zones in sub Saharamcéfand
constitute one of the most important constraintsnall ruminant production.

This study indicated a very high overall prevalen€®4.5% (95% Cl= 91.2-97.8%) and 97% (95% CI 94.7
99%) abomasal nematodes in sheep and goats reshedti Haramaya district of Eastern Hararrghe zohe
Oromiya region. This is most probably due to thet flhat sheep and goats of the area are managed und
extensive management system with high stockingeaystensity where large numbers of animals grazetheg
during all months of the year, inadequate nutraicstatus and poor veterinary infrastructure amdices of the
area. The observed high prevalence of abomasal tadesminfection which is more than 90% prevalence
coincides with the previous study reports of 95.68@ 100% in sheep and goats respectively (Abebe and
Esayas, 2001), 92.9% and 90.2% in sheep and gespectively(Kumssa and Wossene, 2006) abomasal
nematodes from gastrointestinal nematodes froneeapart of the country and 90.40% and 77.7% oégland
goats respectively (Murga, 2008) in Hawassa. Thisrealso other postmortem studies carried out on
gastrointestinal nematodes of small ruminants wkgdh line with the current study in postmortenasination
prevalence rate of 100% in Illubabur (Bayou, 199%).9% and 94.85% in sheep and goats respectively i
Gondar (Gebreyesus,1986), 96.43% in sheep and ®4d2yoats in Eastern Shoa (Melkamu,1991), 90% of
sheep and 98.18% of goats in Wolaita Sodo, (Del€j82), 93.3% of sheep in Asella (Yoseph,1993) %A@
sheep in Kombolcha (Genene, 1994), 95.55% of sheep90.50% of goats in Mekele (Getachew,1998) and
95.6% of sheep and 100% of goats in Eastern Ethififsayas, 1999). However the current study isreeagent
with the gastrointestinal nematodes prevalencestiy&ions in postmortem examination reports of exuf
(1997) in Debrebrehan (89.65%), 52.2% in Bale (dlesh, 1989) study carried out in high land areare/tses

the current study was occurred in semiarid areaadsl the investigations of abomasal nematodesafmese
which was not in harmony with this study with theeyalence of less than the current study were Ezz
(1995) and Wangt al (2006) in Saudi Arabia, which is desert wheredrgtclimate condition prevail, where as
the present study was carried out in relativelynisarid climate with variable amount of rain ootog during
some months of the study period in Eastern Hararegime and its surroundings.

Statistically significant difference in overall pedence of abomasal nematodes in two spediesdntortous
andT. axei) between sheep and goats (P<0.05) was recordegstinng that both species of animals sharing the
same environments are nearly equally susceptibtbemematodes (Kumsa and Wossene, 2006). Howewer,
statistically significant difference (P>0.05) walsserved in sex and age groups of the sheep and goall
identified abomasal nematodes. This is due to Rminthes parasites affect both sexes equally (Assefa and
Sissay, 1998) and equal opportunity of both serédsage groups to exposure and they are from the samilar
ecological area (Armour, 1980).

The overall prevalence éfaemonchus contortous species was 85.7% in both species and the sppcdfi@lence

of Haemonchus contortous was 90% in sheep and 82.8% in goats was identdedhe most predominant
abomasal nematode of the area. In support of thiestigation result, earlier researchers reporteat t
haemonchus constitutes the largest proportion of abomasalatedes coinciding high prevalence rate by Abebe
and Esayas (2001) 90.8% of both sheep and goats9%n82% of sheep and 96.55% of goats in Eastern
Ethiopia, in Ogaden region from whidH. contortus was 88.8%in goats, Brook (1983) 82.1% in Awassa,
Kumssa and Wossene (2006) in Ogaden region (95118heep and 96.5% in goats), Abumhal (2009) in
Bishoftu (87.1% in sheep and 76.6% in goats), Es4¥899) in Eastern Ethiopia (85.9% in sheep ané%8n
goats), Murga (2008) in Hawassa (80% in sheep &@P6 in goats), Dereje (1992) in Wolaita Sodo (8@%
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sheep and 81.8% in goats),Ahmed(1988) in Welle@2®% in goats), Esayas (1988) in Ogaden (83.84% in
goats), Naockt al (2006) in Hawassa (81.1%), Githigaal (2001), Wanget al (2006) and El-Azazy (1995)
88.2%, Abebe and Esayas (2001).

Maing (1997) who regardadaemonchus as the most important parasite against which warntrol is primarily
targeted in Kenya and Fakae (1990) who reporte8¥30% prevalence in Nigeria. Although it occursriixed
infections with other nematode parasites, it irsalyi dominates the faecal worm egg counts and often
approaches 90% of worm egg contamination on pastuméer prevailing conditions of high temperatune a
humidly, which is the norm in the humid tropics (Nga et al., 2004). Perryet al (2002) also described
haemonchus contortus as the highly pathogenic nematode parasite oflsomainants and singled out as being of
overwhelming importance. It is the blood- suckiraggsite, responsible for acute outbreaks with rites

The overall high prevalence a@fichostrongylus axei studied in both species of study animals was 82aB%
specifically high prevalence next tbaemonchus contortous of 75.7% and 88.2% in sheep and goats
respectively, in harmony with the previous investigns of Abunna et al, (2009) in Bishoftu (90.48csheep
and 81.3% in goats), Murga (2008) in Hawassa (#9$heep and 62.5% in goats), Dereje (1992) in Wla
Sodo (81.8% in goats) and,Abebe and Esayas (2000gaden region (64.28%). However this study result
inagreement with that of Ahimed (1988) in Welleg8.4 in goats), Esayas (1988) in Ogaden (16.59¢6ats),
Dereje (1992) in Wolaita Sodo (10% in sheep), Gen@®94) in kombolcha (32.3% in sheep) and Achenef
(1997) in Debrebrehan (51.72%) which were with lopvalence and with the different climatic coratis.

The overall high prevalence ©éladorsagia studied in both species of study animals was 7%8élthe specific
prevalence detected was with high respective peacal of 80.7% and 81.3%in sheep and goats, watfidd

as the high prevalence rate following the two neaatparasites. Very few studies in Ethiopia haveaked the
existence and prevalenceTdadorsagia infections in small ruminants (Amenu, 2005; Grald&75). The result

of this study is in support of the reports madehgyprevious works of Abunna et al (2009) in shg@&$5%) and

in goats (75%) in Bishoftu. The prevalence of thésasite is relatively similar with the other sedliparasites
and the importance of it on the health and progitgtiof small ruminants should not over looked &s t
immature stages of this parasites are highly pahiocgo their host (Dunn, 1978). Moreover, this atode has
developed resistance to the most commonly usectkanititics and it has become a challenge to smaiimant
production. This result is higher than that of Nabdl (2006), who reported a respective prevalence of%9
and 20.5Teladorsagia in sheep and goats in a study conducted in smaimants at Awassa, Southern Ethiopia.
This difference might be due to the differencetia tetection ability of the parasites by the inigegors and
some other environmental factors.

CONCLUSION AND RECOMMENDATIONS

This study result indicated that abomasal nemata@tesof the major helminthosis of small ruminants i
Haramaya district, Eastern Hararghe zone, with higlerall and specific prevalence of three abomasal
nematodesHaemonchus, Trichostrongylus andTeladorsagia) infection and these three nematodes are relgtivel
equally affect the small ruminants of the area. $thely revealed in the infected sheep and goatoirhage
and damage of abomasal mucosa due to adult paralsitest sheep and goats were infected by mixed ¢§pe
infection with few animals showing pure infectiondamildly infected followed by heavy infection witeast
moderate infection. Therefore, significant econologses in production are expected to occur inatiea. The
findings of this study also indicate that manageneérvorm in sheep and goats is important. Howefaming
systems such as communal grazing is largely petitiand where other strategies are not availalileray not
be applicable, the option of the control of the mvds limited. Further investigation on biology asignificance

of vulvar morphology oHaemonchus spp. and epidemiological studies to determineasociated losses in
domestic ruminants in all seasons in different agotogy and managements need to be considered.
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