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ABSTRACT 

The current study was conductcd to dctcrmine thc prcvnlcncc of GIT ncmntodcs of sheep and 

goats in three different districts of Afar Region from Octoher 2007 to April 200R. 1\ total of 480 

(180 sheep and 300 goats) animals were subjected to post mortcm exnminatiolls and 2~14 fccal 

samples were analyzed U:-;lilg standard coprological techniques (notation and modified McMaster 

faecal worm egg counts). Quest iS!1!laire surv:'y was conducted in randomly selected () PA's ~\I1d 

60 households from three districts. Results from eoprological examination rcvealed the overall 

prevalence of nematc,':':s in sheep and goats was 55 "in and 22.5 % respecti ve ly. During post 

mortem examination, of five nematode specIes (l10fIJ1011r/II/S ('nnWI'll/.\'. R9. 1 %), 

(Oesophagostomllm venlliaSIII11. 91.()%). (TricllOsrl'OlIg\'llIs (/.\"('i 92.()r.(.) . (Trich/lris o\'is R}%) 

and (Bunostomum trigonoceplwl1l1l1. 82%) were identified. Fecal examination res\llts in all study 

sites from population of sheep and goats during two sampling periods (late wet and early dry) 

indicated significant differences in mean EPG count hetwcen animal species ,md the two season 

of the years. (p<O.OS). About 90 % of sheep and goats hncl EPG vahle hi gher than 1000, the 

remaining harb Ired light to moderate ini"cetiulls. Poly p<lrasit ism prl'dol11in:lt('d in :111 st\ldy areas 

varying from 74.9 ~ in Ayssaita, and 82% in Duhti to 90 .()% in Af<lmho. A total of 58.3% of 

poly-parasitized ~nimals in all study areas were carrying 4 or more nCI11 ;ltoC\c specics. About 

90% of sheep and goats were infected with more than 100 nematodes. Ahsence of veterinary 

services and lack of he!p',j'"it\1cs control strategies were believed to be responsible for such higher 

worm prevalence in the areas. These findings indicate that nematode parasites arc a serious treat 

to the existing small ruminant population and livestock productivity at large in these pastoral 

areas and require an immediate professional intervention. 

Key words: GI nematode species; Small ruminants; Prevalence; ErG. 
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1. INTRODUCTION 

Helminthes infections 111 small ruminants arc among serious prohlems in the developing 

countries, particularly where nutrition and sanitation slandards ,l rc gene r<1lly poor through 

reduction of productivity infected animals ~lIlci mnrl ,liily , ~ost par(1 sitic hclminthcs infect their 

host via the oral route, and live either at the lllucos<11 surface of the gastrointcstinal tract or cross 

this mucosal barrier on their way to predilection sitcs The prohlem is gre<1test in tropic:l1 

countries with good rainfall (Mulcahy el 01., 2004). 

Small ruminants are widely distributed through out the world and me or major importance as a 

source of economic security and i nC0111C for smelll ho Icier \'mmers, In t\ fric:l she . .:p :md goats are 

estimated to be 17% and 18% respectively of the world's small rumin<1nt's population. Highly 

adaptive nature to range environment, ability to utilize \vide variety of plant species, short 

generation cycle, ,and high Ic,productive rates made sheep and gOllts complementary to the 

livestock production (Ndamukong el a/., 1994). 

Sheep and goats are a major source of food protcin, tnCOllle, S<1\'lngs, sk in, fiher and manure. 

Despite their physiological <1c1aptation ,Ind ahility to thrivc tinder h<1rsh cllvironmcntal conditions, 

the full exploitation of these resources is hindered in the tropical environment and p::lI'ticularly in 

Africa due to a combination of factors such as drought. poor genctic potential of the animals, 

traditional system of husbandry and the presence of numerous discllscs (Warllirll el 01., 2005), 

Among prevalent diseases, OT helminthes, particllimly ncmatodes hllve hecn recognized as one or 
the major factors that limit production . Oastro-intestinlll nematodes rcducc productivity, by 

, 
causing production losses which is manifested by rcduced weight gnin; lowercd meat and milk 

production and moralities especially in lambs and kids (Kaufmann, 1(96). 

Domestic ruminants l'I,' ~I'C':luently exposcd to multiple parasitic infections throughout their life. 

In most cases of natural infections animals arc known to hmbour sin gle or mixed parasites with 

various species or several different types of parasites is a common phenomeno1l (Cox, 2001). In 

the field' while sh~r:l1,g c~mmon pasture, animals arc exposed to a varie ty of parasites among 

which are gastrointesli,13l nematodes that cause considerable ani111 ,ti health problems in many 

parts of the world (Waller el (II., 2004). 
I .' 



The epidemiology of ncmatodosis is influcnced by scvcral f<1ctors and gc)\'crnec\ by intemctiolls 

of the parasite-host relations as well <1S environmental r<1ctors. The l1l<1jor risk f<1ctors can 

therefore be broadly classified as parasite factors (parasite species, popui<ltion dynamics <1nd their 

epidemiology), host factors (genetic resist<111Ce, <1ge <1nd physiological status or the anim<1l) and 

environmental factors (clim<1te, nutrition nndm'lIlagemcnt). The illl]1ort<1ncc of helminthosis may 

vary greatly from one year to the next and between gcographical locations depending on the 

prevailing climatic conditions. ~':;oreover, stress, poor nutrition and concurrent dise<1sc may be 

associated with the release of hypobiotie Imv<1e fr0m the dormant st;ltc k<1cling to clinic",1 

helminthosis. There ;~ also a great variation in resistance hetween spccies. While some studies 

have repolted that goats are more susceptible than sheep to <1 similar challenge (rakae, 1990). 

Studies on the e'Jidemiology of nematode pm<1sites of sm<111 ruminants c0nc\ucted so f<1r 111 

Ethiopia revealed the existence or Ilacl17ol7cIIS con/or/liS, OCSOI)/7ognstllllllllll COlllll1hhll1/II1/. S. 

papillosus, Oesophagostumul17 venulosul11. Chaberti(f m'ina. Skrjahincma mis, BII110sl01l111111 

trigonocephalum, Trichostrongyllls spp., Teladorsagia SJ7p. and 7i"ichllri.\· ,1'/)17 (B",),ou, 1992; 

Dereje. 1992; Esayas, 1999; K<1samh<1r<1, 1999, /\menu, 2005). 

Even though Afar region is known to have a Inl'ge p0plilntinn 01' sm<111 I'uminctnts l11<1n<1gedunc\cr 

traditional system; st~dies are lacking so far on the epidemi010gy anc\ prev<1\cnce of nematode 

parasites of these ani!il:)1 s. 

The main objectives of the present study were therefore to: 

• 

• 

• 

Determir,': ~he prcvalence of OTT nel1l;ltoc\es in three selected site nf ;\far region 

Identify nlajor nematode species parasitizing S11I<1\1 ruminants in thc area 

Observe the seasonal variation in the prevalence of these nem<ltode spccies <1nd assess 

the major predisposing risk factors 

2 



2. LITERATURE REVIEW 

2.1. Major GIT nematodes of small rlll1ljnal1f~ 

Parasitic gastroenteritis is among important causes of production losses in sheep and goat. The 

most important and widely prevalent nematodes are: Trichostrongylc group (Haemonchlls, 

Ostertagia, Trichostrongylus. Mecistocirus, Cooperia and Nematodirus). Oesop/wgo.l'tol11l1l11 and 

Bunostomum (Eysker nnd Ploeger, 2000). 

Ne'matodes parasites are major causes of'procluction loss, impaired GTT function via competition 

for the hosts essential nutrients and damages during their feeding. These effects could be 

manifested by sever cli~~:cal signs such as anemia, edema, diarrhea and anorexia resulting in poor 

general performance, cven mortality particularly in the young, ;lgecl (Inc! immune suppressed 

individuals (Fox, 1997; Eysker anc! Ploegcr, 2000). 

2.1.1 GIT nematodes that cause decreased feed utilization by the host 

This group includes mainly Teladorsagia SpJ7., Trichostrol1gyllis s/)/)., Cooperia spp., 

Strongyloides papiflosis, Oesophagostol1111m Sp/J and Nematodir1ls .I'/)fJ. The p(lthological changes 

observed due to. these parasites include: tunnel under mucosal epithelium of abomasum 

(Teladorsagia spp ., Trichostrongylus axei) and small intestine, erosi0n or mucosa l epithelium of 

abomasum and intestll~e, catarrhal enteritis, villous atrophy in anterior smal l intestine, hyperemia 

and edema. In extreme cascs. rli;)htheritic entcritis and cxudatcs hinder (lhsorption (Dunn, 1978; 

Souisby, 1986; Urquhart et aI., 1996; Radostits et al., 2000). 

The manifestation of lilese Icsions is marked alteration in thc innux and cr!lux of watcr and 

electrolytes (chlorine and sodium ions) in the bowel and l11orphologic81 8nd biochcmic81 changes 

in the epithelial cells and their microvilli (Soulsby, 1986) leading to protein losing cnteropathy, 

accompanied by excessive mucus production, diarrhca, weight loss, hypo proteinacmia (Smith 

and Sherman, 1994; Urquhart el (II., 1996), somc times pica (Troney, I 9R9) <lIld in chronic cascs 

this form is almost indistinguishable from malnutrition (Dunn, 197R). 

\ 
3 



, 
2.1.2 GIT Nematodes that remove the host's tissue and blood 

This group of parasite inclurk:: HaelJ1r)/7,jllls .1'171) .• ChaiJel'/ia ol'il7(1. (;oigel'io jJochY.I'celi.l'. 

Bunostomum trigonocephal11111 and Trich1lris spp. In most cascs, thc prccl('l111inating syndrome is 

said to be progress:v-: debilitating anemia (Smith ancl Shcrman. 1(94). hut hyper acute and acute 

infection of Haemonchus cantor/us and acute infection of Gaigeria pac/1,1'.I'cclis could lead to 

death without any more clinical manifestation than acute ancmia (Dunn. 197R: Soulshy, 19R6; 

Troncy 1989; Smith and Sherman, 1994; Bowman, 1999: Raclostits e/ al.. 2000). 

The losses caused by Haemonchlls contort liS arc more severe and illlport ;lI1 t clue to its extreme 

pathogenicity, wide geographical distribution in tropics and its high prevalence in small 

ruminants (Dunn, 1978; Troncy, 1989). Gaigeria pachY.I'celis is a highly virulent nematodL: that 

sucks blood and can cause death of a host even in small burden as few as 24 parasites (Soul shy, 

1986). Chabertia ovina is a plug feeding parasite of large intestine which causes loss of blood 

when it draws plugs of mucosa by its wide mouth. and its hl('l('ld sucking is said to he accidental, 

and loss due to hemorrhage at the biting site is voluminous (SmIisby. 19R(): Troncy, 1989). 

Bunostomum trigonocephalzll'l! is a bloo(i sucker causing progressive ancmia (Dunn, 1978; 

Soulsby, 1986) and blood sucking habit of Trichuris avis was indicatecl by Troncy (1989). 

The clinical manifestations due to these nematodes vary from sub-clinical to hleeding to death 

(Dunn, 1978; Soulshy, 19R(i; Troney. 19Rc); l frquh ;l1't ('/ (Ii.. 10C)()) (lnt! could he generally 

summarized as pale mucus membrane, edema on the ventral aspect or the b('lcly, bottle jaw, 

weakness, wool falls out in patches, prostration and death, 

2.1.3 Nematodes that cause marked nodular reaction 

Marked tissue reaction manifested by formation of nodules in the intestine of infected small 

ruminants is commonly observed in infestation by the J rd stage larvae ('If Oesophagostomum 

columbianul11 (Souishy, 1986; Troncy, 1989; Urquhart e/ aI., 1996). In previollsly cxposed sheep 

and goats due to sensitization, 3rd stage larvae of OeSOI)/wgostol1ll1l71 collllllhia/1/1171 pass into sub 

mucosa of small intestine and some times under heavy inl'ection to sub ll1ucosa of large intestine 

4 



.... 

and marked inflammatory reaction around each larvae takcs place. These nodules (inOamll1atory 

reaction) could be as big as 2.0 Clll in diamctcr and containing grceni sh eosi nophi lic pus and 

fourth stage larvae (Urquhart e/ al., 1996) . 

Accord ing to Soulsby (1986), these nodul es are duc to lellcocytes, espccia ll y eosinophils and 

foreign body giant cells collected around the parasites and the focus bccomes encapsulated by 

fibroblasts. Whenever there is massive infestation , the nUlllber of nodules wi ll be numerous 

while the colon contains few adu I t worms. Extensive nod ules Oil the i ntcst i na I \Va II sand Illucosa 

interfere with absorptivfi, uo\vel movement, di gestion and whcn these slIpurative nodulcs rapture 

to peritoneal surface causi ng sll)Ju!·ative peritoni ti s Clnd mUltiple adhesions (Soulshy, 19R<1; Smith 

. and Sherman, 1994). 

2.2. Morphology and Ri.)logy 

Nematodes are multiccllular organisms with unsegmented with elonga ted h0dy and externally 

covered by cuticle. Thc sexes arc separate, with fCmales genera ll y l,ll"ger than males. The cuticle 

may be modified to form inn ation, expansion and p;lpi ll ae. The Illouth openin g in its simplest 

form is only a pore, whcreas in highly spccializcd forms it Icads to a buc:11 capsulc of variable 

size (Hendrix, 1998). 

The esophagus is filariform type. In the male nematodes, the caudal end may terminate on a 

cuticular expansion, the copulatory bursa, with bursal lobes anci rays which are useful in 

identification. In the case of Haemonch1ls specics asymmetrica l dorsa l lobc is a characteristic. 

Accessory male org,d"ls arc somctimcs important in identi fi cat ion, especially of the 

trichostrongyloids, the two m0 '~ ~ ;mportan~ being the spicules and gubcrl1:1cu lums. The spicules 

are chitinous organs, usual)y paired, which are inserted in the fem ale gcn italia opcning during 

copulation. The gukmaculums, also chitinous, is a small st ructmc which acts a guide for the 

spicules (Dunn, 1998; Urquhart e/ af. , 1996). 

The life cycle of most of OTT nematode is similar, thccyclcs are ciirect, that is these nematodes 

do not require other animals to complcte their life cycles (Urquhart. elol. . I C)C)()). 

The life cycle is direct with a si ngle host. Females are oviparous. Thc cggs passed in the external 

environment, under favourable conditions (tempcra ture and humidity) hatch to first stage larvae 
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(LI)' The LI develop :::1~l ~i1('.1Jlt to second stage larvae (I ,2), and then the 1,2 in tlll'l1 mOlllt to third 

stage larvae (L3), which is the infective stage. The first three larvClI stClges arc frcc-li\'ing 

constituting the pre-parasitic phases. Within GI tmct of' the host the L1 mOlllt to fourth stnge 

larvae (L4), which tr?nsform to a young adult stage (1'5) which eventllally hecomes I11Clture and 

start to lay eggs (SoulsLJ', 1986; Urquhart et 01., 1996). 

I 
Adult nematodes inhabit the gastro-intestinal tract. Eggs produced hy the female gastro intestinal 

nematodes are almost similar. They are ellipticcil \\lith oval shell. Depending on the species, the 

dimension of these eggs varies (SS-IOOpm x 2S-3Spm). The only e:-:eeption is the case of' 

Nematodirus egg, which is much larger measuring ISO -230~lm (Troncy, 19R9). The eggs 

embryonate and hatch into first-stage larvae (L I ), which in turn moult into second-stage larvae 

(L2) shedding their protective cuticle in the process. The L2 larvae moult into third-stage larvae 

(L)), but retain the cuticle from the previous moult during this stage, the larvae leave feacal pellet 

and available on nearby pasture waiting for a host (Soulsby, 1986). 

These double-cuticles L3 is the infective stage. The time rcquired 101' the eggs to develop into 

infective larvae .depends on temperature. Under optimal conditions (high hllmidity and warm 

temperature), the developmental process requires about 7 to 10 days. In cooler temper:1ture the 

process may be prolon~ed. Ingesting of the L3 infects ruminants. Most larvae are picked lip 

during grazing and pass to the abomasum, or intestine, e:-:-sheathing the cxtra cuticle in the 

process. The L3 of the Trichostrongyle group penet1'(1tes the ll1UCOUS membrane (in the case of 

Haemonchus and Trichostrongylll.s) or cnters the gastric glands (Ostertagia). During the next f'ew 

days the L3 moults to the fourth stage (L4) and remains in thc mucous mcmbrane (or in the gastric 

glands) for about 10 to 14 days. Thcy then emergc and moult into a young adult stage (Ls). Most 

Trichostrongyles mature and stati egg production about 3 weeks aftcr infection (Urquhart et al., 

1996). The parasitic pali of the life cycle of Oesophagostomllm requires about 6 weeks to 

complete the life cycle. The infective L3 penetrate the laminCi propriCl of the intestinal wall and the 

host response to the infection, which surrounds the L3 results in the formation of fibrous nodules. 

The larvae emerge intuthe lumen of the intestine after about 2 weeks and mature in the following 

4 weeks. If animals previou,;i J ;nfected, the larvae l11:1y spend a prolonged period of time (3-S 

months) in the nodules. Eventually many of the larvae will die and the nodules may become 



calcified .The L3 larvae of B1Inostom1lm infect rUl1lin<1nts when the)' me ingested or penetrate the 

hosts skin. Following skin penetration, the larvae arc carried in the vcnous hlood through the 

heart to the lungs, where they penetrate the alveoli, <1re coughed up (lnd then sW(l llo\Ved, and so 

pass to the small intestine. Here they moult and mature in R-9 weeks after inlection (Reinecke, 

1989). The infective larwll stage of Trich"ris is cont(lined within the egg. The Imva is rele<1secl 

after the egg is ingested by the host (Charles, 1998). According to Anene, (1993) adult female 

nematodes produce e[:,:-:; i'hc period between the infection of <1n anim(ll hy ingestion of infective 

L3 larvae and the tirst egg production by the adult fem(lle pm(lsite is c(lilce! the prep<1tent perioe!. 

This period is different for dinerent species of nematod es which v<1ries f'rom onc to three weeks. 

For some other gastro-intestinal par<1sites, the prepatent period is about ]-4 weeks (Egwang and 

Slocombe, 1981). 

Different species of nematodes have different egg-producing cap(lcities. The individual female 

Cooperia, for example, produces 111(lny eggs hUI is not very Pllihogcnic . fcmales of 

Trichostrongylus arc quite pathogenic but producc few eggs. This 1llC<1nS thllt the numher or 
nematode eggs in a feacal sample is not an accurate indication of the <11l1()unl or cbmage being 

done by gastro-intestinal parasites (Urquhart et al., 1990). 

Table 1: Daily egg production per female of some gastro-intesti nal nel1l(ltodes 

No Species Daily egg production/female 

Haemonchus 5000-15000 

2 Ostertagia, Trici:,)slrongylus 100-200 

3 Cooperia 1000-3000 

4 Nematodil'1ls 50-100 

5 Oesophagostomum, Chabertia 5000 - 10000 

Source: 0' grady and Slocol1lbe (1 nO). 
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2.3. Epidemiology 

The study of Epidcmiology is based on (1n intil1lrttc knowledge of thc lire cycle CIS well (IS the 

complex host parasite ;t' lationship in the pClrClsitic stage. In nematocie p<lrtl sitc thc emplwsis is on 

the seasonal incidcnce, which has becn mcntioned previollsl y. M<ln y' fClctors <lrc known to 

influence the transmission and prevalence of ncmatodc infcction in grtl7.ing rllminClnts (Urquhmt, 

et af, 1996), Broadly, thrcc innucncing Inctors th<lt C<ln dcterminc thc occurrence or small 

ruminant ofOIT nematodiosis could be mentioncd (Smith ane! Sherm(ln, 1994: Stromberg,' 19(7). 

2.3.1 Environment-Parasitc inteJ'(1ction 

Nematode eggs are deposited on the pasture in f<lecClI pellets and P<lSS through developmentClI 

stages in that faecal matter.L3 move out of the faeces and onto herbage. The devclopmcnt from 

egg to L3, the survival of Clil stages to that point, the translation of r ' .1 onto hcrbage and the 

duration of survival of L3 dcterminc the infectivi ty oC pastures. All or the f<lctors me thcmselves 

dependcnt on climatic eonditiuns (Urquhart el o/., 19<)()). 

The rate of mortality Of eggs and pre-infective 18rv8e broadly parallel (he 1'8(e or loss or moisture 

from faecal pellets. In hot, dry summer weather the moisture content or eleeal pellets can fall 

from 60% to 9% in 2 days. Despite this, some LJ arc able to survive over summer, particularly 

those that remain in faecal pellets. The contribution or eggs deposited in spring to infectivity in 

the following winter is generally mllch less than thM or ~luttlmn contnminatinn and the relativc 

importance of spring contamination vary bctween years. Cool temperatures favour over-sllmmcr 

survival, probably by allowing retention of' moisture in I~lecal pellets. There is <l signifiem1t 

difference between years in the proportion of spring deposited eggs which survive and translate 

to L3 on pasture. Summer rainfall rehydrates faeeal pellets and encourages the migration of L3 

onto soil and herbage. It also may lead to large daily nuctuations of tcmpcr8ture and rapid 

changes in relative hllmidity - events likcly to incrcase thc mortality of 1,3. rollowing such 

summer conditions spring deposited eggs are likely to make less of (1 contribution to pasture 

infectivity in the following winter. In summer conditions which are consistently hot and dry it 

seems likely that more larvae remain in faecal pellets where they Me protected rrom desiccation 

and are relatively inach~ (Stromberg, 1997). 



Generally, larvae derived from eggs depositcd carly in summcr me n\';lilnhle on pasture in 

greatest numbers during autumn months, whereas larvae on pasture in winter me mainly derived 

from eggs deposited in late summer and emly autumn (Anderson, 19RJ). 

Having conductive temperature and moisture, nematode cggs deposited by carrier animals are 

able to develop to the third sfage larva (L3) in the external environment. Depending upon the 

prepatent periods of the nematode, three to five week are generally enough for an infected host to 

begin shedding egg. Larvae derived from autumn deposition have much more favorable 

conditions for survival during their free-living stages and generZilly show prolonged survival 

through winter (Troncy, 1989). Factors to be included in cnvironlllcnt-p;lr;lsite intel'Zlction and 

thus affecting the epidemiology ofGIT nematodes arc mentioned as follows: 

2.3.2 Hypobiosis 

Oster/agio spp, H. contortl/s Zlnd T. axei CCln arrest their development Zit the c;1l'ly 1,.\ stage. This 

phenomenon is probably not primarily ,1 host immunc response hilt a survi\'al technique 

developed by the parasite. Inhibition is not a characteristic of intestinnl trichostrongylosis 

(Troney, 1989). 

Ingested larvae are n~orc likely to be inhibited at some particular times of the ycar. For instance 

in case of H. con/artus, some ingested larvZlc arc immediately rejectcd, depending on the immune 

status of the host. In such cnse, the proportion which becomes inhibitcd instead of dcve loping 

directly to adults increases from near zero in Janumy to an overwhelming mnjority in winter in 

summer rainfall zones. This scasonal inhibition occurs independently of the immune response of 

the animal and appears to be a result of an environmental effect on the lmvae during thc frcc­

living stage. Infective larvae ingested in spring and summer has thc ability to develop directly to 

adults; if not rejected by the host. The inhibition of larvae ingcstcci in nutullln and wintcr appcars 

to be an evolutionary adaptation which favors the pmasite hy delaying thc egg laying phase of the 

life cycle until after winter when a higher proportion of eggs will be able to develop and 

complete their life cycles. (Barger, 1987) 
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Maximum inhibition of Ostc}'tagia spp and T. axci occurs for larvae ingcsted in late winter and 

early spring. WithOll~ Ireatment crfectivc agninst inhihitcd larv[le, it is [lsstlmcd tllC1t development 

of these parasites resun.:.s in autumn, leading to contamination of pastmes in autumn and winter, 

when eggs have a higher biotic potential than in spring. Firm proof of the norm[ll fate of inhibited 

Ostertagia spp and T. axei is lacking. Inhibited larvae of <Iny genus do not cause any pathogenic 

effects while they remain inhibited (Stromberg, 1997). 

2.3.3. Climate and Season 

In the cool tropical environment of Ethiopia, Tembley el al., (1997) recovered a large number of 

nematode parasites from small ruminants during wet season. Similarly pe<lk infection rate of GIT 

nematodes were reported during the rainy season and lower infection rate during dry season of 

the year in southern J'Jigci'ia (Fritsche et al.. 1993). 

This seasonal fluctuation may be due to a number of factors which ,11\; r~sponsiblc for the 

numbers and availahility of infective stage, and these may be conveniently be grouped as factors 

affecting contaminatio: 1 of the environment, and those controlling the development and survival 

of the free living stage of parasite, the number of parasite eggs found in the faces is influenced 

by, number of adult parasites established in the gastro-intestinal tract. level of host immunity, age 

of the host, species of parasite, stage of infection, p<lrturition. consistency of the faces (Urquh<lrt, 

et al., 1996; Stromberg, 1997). 

2.3.4 Grazing Behavior of Hosts 

Grazing behavior of the host is one of the influencing factors affecting the epidemiology of GIT 

nematodes. Sheep grazing close to ground are more exposed to massive numbers of infective 

larva compared to ii'~" i'a:lging goats that arc less exposed to the infective larva since their 

feeding behavior includes a large component of browsing at levels well above the ground (Smith 

and Sherman, 1994). 

2.3.5. Flock Managem(.11t 
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Overstocking and prolonged grazing on the same pasture lead to over gral.ing (loss of available 

herbage per animal) and hence lower plane nutrition. It (llso encol1l'(lges I(lrge amount of fecal 

deposit on the grazing field and potentially to higher level of infectivity per unit are(l. Due to this 

overstocking and prolonged grazing on a plot 01' Innd, besides (lITecting the growth rate of 

animals, it may exacerbate the pathogenic effect of acquired infections by lowering the protective 

immunity (Troncy, 19G9; Ndamukong el al., 1994; Thamsborg el al., 1990). 

2.3.6. Feed availability and quality 

Nutrition plays a great role in worm burden control. Poorly fed animals are more susceptible and 

carry more worm burden due to their failure to over conIc of infection. In tropical Africa where 

small Ruminants are kept under grazing management, the fced nvnilahility nnd quality mainly 

depends on the season of the year. Wet season being good both for fecd availability and the 

quality is also conducive for parasite-Imv(le survival and development on pasture, while dry 

season is bad both to the host and parasite larva. But during dry season, nccumulation of Oock 

along water courses for the search of water and green grass favors disease transmission ancl 

spread between flocks (Troncy, 1989; Teklay, 1991). 
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2.3.7. Development and survival of inlcctive larvae in the environment 

The development of larvae in the environment depends uron the warm temperature and adequate 

moisture. In most tropical and sub-tropical countries, temperatures arc permanently favorable for 

larval development in the environment. Exceptions to this arc the highland (1nd mountainous 

regions throughout the world, and the winters of southern Africa and Latin America where 

temperatures may fall below those favorable for the development 0 f llaelllol1chlis larvae (Anene. 

1993). The ideal temperature for larval development of many species in the microclimate of the 

tuft of grass or vegetation i~ ~ .... ·; tween nnC and 26°C. Some parasite species will continue to 

develop at temperatures as low as 5 0C or at much slower rate. Development can also occur at 

higher temperaturc~, even over 30 °C. but larva l mortality is high at these temperatures. The ideal 

humidity for larval development in this microclimate is I OO%~ the minimum humidity required 

for development is about 85%. The survival of larvae in the environment depends upon adequate 

moisture and shade. Desiccation frolll lack of rainfall kill s eggs and 1arV(1(~ rapidly and is the most 

lethal of all climatic factors (Troney, 1989; Urquhart el aI. , 1996). , 
Larvae may be protected from desiccation for a time by the crust of the IC(1cal pat in which they 

lay or by migrating into the soil. Infective larvae may survive for up to () weeks or even longer in 

the manure pats, which act as a reservoir of infections during dry periods. The development of 

infective larvae ingested by an animal during adverse environmental conditions may be 

temporarily arrested in the abomasal or intestinal mucosa. This suspension of development helps 

some nematode parasites to survive in the dry seasons. Among the three Inrval stages in the 

environment (L), L2 and L3), :L is the L1• "vhich has a protective shenth thnt is the most resistant to 

moisture, temperature and sunlight to make themselves accessib le to ingestion by ruminants, the 

larvae have to mi~rate or be transported from the f(1eces in which they were deposited on the 

ground to any nearby herbage. Such movement occurs 111 two ways: horizontal 

migration/transport and vertical mi gration/transport (Urquhart el (II., 19<)(i~ Stromberg, 1997). 

2.4. Pathogenic impacts of GIT nematodes on the infected host 
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2.4.1. Effect of lar'.':1! ::;tnges on the host 

Considerable damage is caused by fourth-stage larvae (L.1) of abomasal parasites (flaemol1ci1l1s. 

Mecistocirrus, Ostertagia and T (1'(('i). The LJ enter the mucous memhrane or the glands in the 

wall of the abomasur .. within six ho ms of entering the host. and will \1s\1ally stay in the mucous 

membrane or the glands for abOt:lt two to three weeks. If large n\lmh~rs of !!acmol1ci1l1s, 

Ostertagia and T axei larvae ente; the abomasum, the host will be affected by: reduced appetite 

and reduced digestive capability ofth~ ,lbomasums (Soulsby, 1986). 
; 

The larvae of Trichostrongylus in the small intestine may cause severe damage to the intestinal 

mucous membrane with similar effects. Under certain circulllstances, larvae ingested at the end 

of a rainy season (in savannah-type climates) may remain inhibited in the ahomasal wall during 

the dry season until the next rainy s~ason or until the animal experiences stress, such as that 

produced when the animal is calving/lambing or sick. The inhibition will then cease, and the (L
4

) 

will devel, into a:-: 8~'..dt worm. This development may be accoti1panicd by destruction of the 

mucous membrane, the extent of which depends on the numbers nf inhihited larvae emerging 

(Morley and Donald, InO). 

The L4 of Haemonchv~ is a bloodsucker in the abomasum. Animals infected with large numbers 

of larvae therefore may suffer from anemia before tbe parasite eggs can he detected in the 

animal's faces (Soulsby, 1986; Fox, 1(97). 

2.4.2. Effect of adult worms on the host 

According to Armour (1982), infections with gastro-intestinal nematodes usually involve several 

different species of parasites, which may have an additive pathogenic effect on the host. Mixed 

infections compnsmg any of the species Haemonchus. Mecistocirrus, Ostertagia, 

Trichostrongylus, Bunostom1lm, Cooperia. Nema/odirus, ()esophagos/ol17l1l11 and Trichuris are 

common. The pathogenic effect of gastro-intestinal parasites may be sub-clinical or clinical. 

Young animals are IIl~).,l susceptible. The effect of thcse parasites is strongly dependent on the 

number of parasites and the !ll.;:.!·itional s:atus of the animals theyl (Ire infecting. The following 
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clinical signs may be seen: weight loss, reduced feed int8ke. dimrhe8, l11ort8lity, reduced carC8SS 

quality and reduced wool production/quality, 

Severe blood and protein loss into the 8bomasum 8nd intestine due to dat1l8ge caused by the 

parasites often results in edema in the submandibular region (a condition called bottle jaw). Somc 

nematodes that suck blood, such as i iaemonc!17Is, BII110St0l1111111 and Oesophagostomum, arc 

responsible for specific clinical signs. iiacl11ol7chlis is the most pathogenic of' the blood suckers 

and infections with ;1::;8 numbers or this parasite orten result in sevcre anemia in the host. 

Diarrhea may not be a feature of Haell1ol1chlls inf'ections. 8100d losses f'rom B1I110S/017111111 and 

Oesophagostomum infections may add to the severity of' the anemia e rrancy, 1989). 
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Table 2: Major GI ncmat0c!:--;' of small '·uminants. thei r loea li 7.ation (Inc! ]1tlt hogcnic effects 

Site Parasite spccies Action 

Abomasum i-.'ae I110I1ChIlS COI1(O,.(1/S I3lood suck in g 

Os(er(a~ia (,.tfllrca(a Mucosal dillllage 

0. ci"clIl11cinc(a 'lucos;)1 d:1111tlgC 

T,.ichos(rol1g),llIs axei IVllI cnsa l dal1ll1gc 

Small Intestine Cooperia oncophora Mucosal damage 

C. cur(icei " 

C. I11cmas(eri " 

Nema(odi,.us ji/icol/is . . 

N. haul/s " 

N. spa(higer " 

'; ' call1l11b,.ifo,.m is " . . 

T. vi(,.il1?l'i " " 

BlIl1os( 011111111 (,. i gOl1ocepl1(7llfl1l " " 

Caccum T,.ichll,.is ovis Blood Slick in g 

OesofJha~os( omlllll l'C 11111 as Ifill Mucosal (blllllgC 

Nodule forl1ltl\ ion 

Colon Chabe,.(ia ovil1a Mucosal damage 

Source: Reinecke (1989) 
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2.5. Identification and diagnostic pnlccdlll'C of GI nemafodes 

2.5.1. Qualitative technique for parasite egg identification 

Direct smear method 

A few drops ofwatcl 1"'lldS ail equivalcnt amount of (<lces are mi:xcd on <l microscope slide. Tilting 

the slidc thcn allows the light.r.:r C'ggs to n0W a\V{lY from thc hC{lvi cr dchris. {I covcr slip is places 

on the fluid and the preparation is then cxamined microscopically. It is poss iblc to determine 

most cggs or larva:' ~y this method, but clue to the SI11<l1l amount of faces used Illay only detect 

relatively heavy infectIons (Urquhart e{ (II .. 19%). 

Simple flotation method 

Tlte principle for the simple flotation mcthod is the samc as for thc simple test tube flotation 

method according Charles and Josephine (1970). 

This is another good technique for usc in initial surveys. In <lddition. it can bc uscd in conjunction 

with the ' McMaster techniquc to detect low numbers of cggs (whcn prcscnt below the McMaster 

sensitivity of 50 cggs pCI' gram of f<lccs ). Thc simple nO{lt{ltion l11ethod is a qualitative test for 

detection of nematodes and cestodes cggs and coccidial oocysts in the faces. It is based on 

separating of cggs frum fe{lcal material and concentrating thcm by me{ll1S of a floatation fluid 

with an appropriate specific ~:· (i " ity. To nJake the eggs noat. a fluid with {I highcr spccific gmvity 

than that of the eggs must be used. This is a good tcchniquc to be L1scd in initial survey to 

establish which gr(Jups of parasites are present (ilansen and Perry. 1004; Ilcndri:x, 190R). 
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2.5.2. Quantitative technique for par,lsite eggs identification 

McMaster egg counti;,s technique 

According to Egwang and Slocolllmhe (1981), the simplest and most efTective method for 

determining the nUlllber of eggs or ooc ~ ' sts per grClIll of f;lces is the 1\1d"lnstcr counting technique 

described below. The McMaster counting technique is a quantitative technique to determine the 

number of eggs present per gram of f ~lces (EPG). A flotation nuid is used to separate eggs from 

feacal material in a counting chamher (McMaster) with two compmtll1ents. The technique 

described below will detect 50 or more EPG or faces. This technique cnn he used to provide a 

quantitative estimate of egg output for nematodes, cestooes and coccidin. Its use to quantify 

levels of infection is limitcd by the factors govcrning egg excretion (Reinecke. I n9). 

In case of a time delay between processing the sample and reading the count, egg numbers may 

decline dramatically. Also, eggs may change their ~lppearance, hecoming crenated nnd "ghost­

like". It is therefore advisable to prepare only a few samples Cit a time. Keeping prepClreo snmplcs 

in the refrigerator aftr.r mixing can prevent these clwnges. Using the salt-sugar so lution as 

notation fluid also reduces the morphological changes (I ~ g\\ 'ang ,lIlel Siocommbe. 1 C)R 1) 

Stoll egg counting technique 

For counting nematode egg 3g of feaces weighed in to a test tube grnduateo to 45 ml. The tube is 

then filled to the 45ml, mark with decinormal caustic SOli,l solution Clno 10 or 12 glass beads nre 

added. The tube is then closed with ;1 rubber stopper Clnd is shaken to give CI homogenous 

suspension of the feacal material. If Illuch froth appears in . the tuhe can he lert till it disappears. 

As soon as possible after shaking, 0.15ml of the well mixed suspension this amount, and placed 

on a slide. The total number of egg in the 0.15ml, sample is then counted and this number, 

multiplied by 100, gi ItS 'the number or cgg in 1 grnm of feaces. Coarse material , such as horse 

feaces, can be sieved to remo'!(' !ibcrs. wl!ieh I11(lY block the pipette. foOl' field work (l heavy flask 

graduated at 56 and 60ml may be used. The nask is filled to th c 56ml. mark with decinormal 

caustic soda solutioi" ~1I1d feaees are added till the nuid reae hes to 60ml mark. The 0.15ml is with 
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drawn and the number of eggs in it is multipli ed by 100 to give the numher of' egg per gram of 

feaces . This method gives reliable COUlltS oftrclllatotle ,IS wcll as l1em ,ltnde eggs (Soulsby. 19RG) . 

. Interpretation of feacal egg counts 

According to Armour ~1082) a number of factors can influence the occurrence. recognition or 

numbers of helminthes eggs r0':'~d in a f<.':1cal sampl c. In particular. the Ilumher of eggs is not 

necessarily indicative of the number or wOrlns present. Reasons include: 

• Eggs are produeed only by fertile adult female wo rms and will. therelore. be absent in 

immature or sin ... ~ sex infections. 

• The daily output or eggs by ICrt ile females is influcnced by host-physio logica l fact ors 

such as stress or lactation (increased) or immunity (decreased) 

• Chemothcrapy can also arlcct egg-production c.g. corticosteroids (increased) or sub-lethal 

anthelmintic doses (decreased) 

• Some food-stuffs may have a similar elkct e.g. tannin-rich lorages (decreased) 

• The concentration of eggs (per gram of feaccs) is influenced hy the daily volume of 

feaees being produced by the host, the rate of passage by the in gest through the intestine, 

and the distribution of eggs throughout the feacalmass 

• Some eggs from different species arc indistinguishable (particularly trichostrongylides 

and strongylids). Tl·,;.j complicates clinicct.1 intcrpretation as some species (e.g. 

Haemonchus) produce many more eggs per day th an others (e.g. ().\'Ierl(f~i{/). 

The number of eggs per gram can be C<1leulatcd as follo\\'s: 

Count the number of eggs within the grid 01' each eh'1tnbcr. ignoring those outside the squares. 

Multiply the total by 50 - thi s gives the eggs per gr~1I11 or ICaccs (EPG). 
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2.6. Preparation of faecal cult1lre, isolation and identification of GT Nematode larvae 

2.6.1. Iso lating and identi fication of in h ibi teel/immature larvae and adul t \Vo rm s 

These may be required for the estimation of the effects or anthelminti es. or to estimate, for other 

reasons, the number of helminthes presen t in the alim entary tract. In gene ral the procedure is to 

ligature of the various parts of the alimentary canal (lnci to pass their co nt en ts through various 

graded screens to remove s,') ilci debri s. rhe worms can the picked out or the clarified nuid 

remaining and can be identified and cOllnted. If' necessary the content s of' portions of the 

alimentary canal L:aJ1 be preserved in formal and dealt with \Vhen tim e is avai lab le. The mucosa of 

the alimentary tract may be digested with acid pepsin ( lOg pepsin. :lOm l J ICI and 1000ml of 

water) at 37
0
e for several hours. The material is then sieved through a mesh of 200 apertures to 

the linear inch, which retains the immature \Vorms . Thesc are preserved in 5 per cent 1'01'11101-

saline (Soulsby, 1986). 

Aecording to Armour and Duncan, (1987) the isolation of inhabited from immature larvae from 

the OIT is carried out in conjunction with isolntion or adult er r pC1l'<lsitc. This method is 

quantitative technique for counting and idcnti fying infcct i\'e lal'\'ae. The isolation of 

inhibited/immature larvae is used to establish the numbcr and seasonnl occlll'rence of inhibited 

larvae. To prevent immature larvae from being counted as inhibited larvae, the numbcr of 

inhibited larvae should be determined onl y in animals kept iso lated from re-infcction for at least 

21 days. This allows non-inhibitcd larvac to complete devclopmcnt (Agnccssc ns e/ al., 2(00). 

2.7. Supplementary Diagnostic and Identification Techniques fol' Nematodes 

2.7.1. Packed cell volume dctermination (PCV) 

Infections with some parasite speCIes, particularly ffa ell1(JI1c17l1s, [31111 ()S {() II 1//111, Trichul'is and 

Fasciola can cause anemia. In acute haemol1chosis and fascioliosis. the pathogenic effect of the 

parasite is often present before eggs appear in the feaees. Thc rev technique allows an 
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estimation of the degree ofancl~l;d present oy measuring the vo lume occlIpied hy the RT3Cs in G 

sample of circulating blood (Levine, 1978). 

The ·pev determination is a useful procedure to cnrry out on both inclividUGI nnimal and 

herdlflock to assess the possible role of Haemonchlls and other hlooel-slIcking parasites. It is 

useful as an early aid to the diagnosis of hilel11onchosis nncl faseiolosis. Ilo\Vever, anemia can 

occur as a result of other causes, in particular trypanosomosis and sOllle tick-borne diseases, so 

this test must be done in conjunction with both parasite egg counts ancl [ISSClYS Cor circulating 

haemoparasites (Armour, 1982). 

2.7.2. Mucosal mcmbrancs and red blood cells va lue 

For infections with blood sucking nCllliltodes like f{o('l1wl7chIlS thc ch:1r;1ctcristics of mucolls 

membrane and the red blood ccll values (hacmCltocril. pClckeci cell volullle) pnwiele lIsefultool for 

diagnosis. Recently in South !\frica "F;\ M;\C' I 1;\" n color chnrt, is e\':1111;1tcd ns a tool, to decide 

which individuals in a flock should be selective ly treated 1'01' //(f (,IIIOIICh()si.l'. The color or the 

mucous membrane ' of all sheep in a flock is regularly cheescd ClgClinst: ''17 ;\M;\CI \;\,. chart and 

sheep with pale membranes will be treated with anthelmintic (Kaplan c! of., 2004). 

2.7.3. Serological methods as a diagnostic tool for nematode infections 

An ELISA uSll1g erudc antigens has been used f'or diagnosis of gClstrointcstinal nematode 

infections). Using the mean value of ELISA as with crude 0. os!er!agi antigcn has been available 

during the last 20 years (Klevs e! al .. 1981). Proteins as cll1tigens were nhle to demonstmte 

differences in infection level between the di fferent commercial dairy f(lrms (Pleoger el al., 1994). 

The obvious disadvantage of (I crucle \Norm EI,IS;\ is that antigenic epitomes me shmed by many 

worms and cross rei1cl ions wi th other nemntncies n nd even wi t h FO.l'ciola hcpa! ica do occur 

(Eysker and Pleoger, 2000). Moreover, ELIS;\ is not very appropriilte for diilgnosis of pamsitic 

gastro-enteritis on individual animals. Other indirectmeaslII'es of pmasite infection include serum 

antibodies level against 0. oslerlagi (Gasbarre c! al .. 19(0). serulll pepsinogen or gastrin for 

abomasal nematodes (F0,(, 1997). 
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Measuring serum level of pcpsinogen 

Idcnti fying the thrcshold [or trcntmcnt and the [In i m<l I could hnve [I posi t i vc t rea tmcn t responsc; 

depend on the possibility of having reliable diagnostic tcchniquc for gel. trointestinal parasitism. 

Two of the most promising diagnostic mcthod to bc uscd for this purpose is pcpsinogen level and 

an immunological assessmcnt (ELISA) of antibody titcrs (Eyskcr and Plocgcr, 2000). Blood 

pepsinogcn valucs have bccn uscd for 35 ycnrs as a dingnnstic tool [or Ostcrtngiosis in cattlc 

((.Jennings el _al., 1996). In t:~c first grazing sc[tson high pcpsinogen \'[IllIes in c,lttlc correlate 

with the occurrence of parasitic gastro-entcritis. According to Ililderson. e( rt/., (19R9) v[tlllcs 

above 3000 ~m tyrosine arc diagnostic for ostcrtagiosis. J\ problelll in ' interpretMion of thesc 

differences is that no standnrdizc mcthod is uscd and bctwcen Inhor;ltory cOlllj1[trisons are 

lacking. It has bcen dcmonstratcd rcpcatcdly that hlood pepsinogcn values corrclatc with 

infcction levels of abomns,lI ncmatodes. This renders hlood pcpsino~cn valucs as a good 

candidate for held health monitoring. A major disadvantagc of these mcthods is thnt they arc very 

laboring intensive and thus too expensive (J1erghen, C( 01., I <)C)]). 

Measuring serum levcl of gastrin 

Hypcrgastrinaemia occurs around patcncy of n ncmntodc infcction such as a. ().I'(cI'(ogi and seems 

to be associatcd with the prcscnce of adult worms (Ilildcrson ('I (fl., 19Rc); Fox, 1997) 

Demonstrated a correlation bctween cxposure levcls nnd gastrin vnllles in the second half of a 

first grazing season. However, it was also clear t1wt gastrin is 1:1r less sensitive thelll feac[tl cgg 

counts, pepsinogen values and scrology to detect infcctions (Pleogcr el (II" 1(94) . 

However, these methods are non-speci fic do not rencct Cllly pmasite specIes In pClrticular and 

impractical for use in the field (Stear, el al., 1995). To [tsscss thc levcl of exposure o[ any nge 

elass of dairy or becf cows at a certain time, in particulnr thc bcginning nnd the end of the grazing 

season. It. is important to perform diffcrential pasture larval counts, using the samc keys for larval 

differentiation as for feacaJ larvae cultures, bccause, thcre Clre significClllt differences between 

species in their bionomics (Bryan and Kerr, 1988). 
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2.8. Isolation and identification of infectivc Inrvac f"oll1 pastrr,'c 

2.8.1. Tracer worm CLJdnts 

. This method is an alternative method 10 study pasture inft.'ctivity level is used to relate nematode 

infection acquired by rum inants duri ng slimmer to preva iIi ng weather cond i t ions (N i ven, el (I/.. 

2002). Group of worm free 'tracer ' ruminants were put onto pastures. previously contaminated 

with specific nematode egg, for sLlceessi ve periods 0 I' 2-4 wcek. su bseqllen t I)' they wi II be housed 

to prevent further infection and necropsied used to estimate the nllmhers of worms acquired 

(Hendrix, 1998). As of pasture larval cou nt tracer wo rm count will not on ly refl ect ingestion or 

larvae by grazing (recent exposure) but also subsequent estnhlishmcnt (Vercruysse and 

Claerebout, 200 I). 

According to Koosterman el al. , ( I C)()6) tracer worm counts will hetl er renect what happens 

within a herd or flock than pasture 1<11'va l counts and it is poss ible to eli Ile1'entiate the nematode 

present to species Jr.\Icl. 

2.8.2. Sentinel worm counts 

Animals' representative for the herdlflock should be tnken all age. sex and is taken ralldomly 

animals from grazing and kill the animal to count the parasitc while tracer counts reflect pasture 

infectivity and recent exposure of herd / fl ock (Armour ,md Duncan , 1087). 

The sample size should be largc enough to cope with the wide within group variation of 

nematode burdens. Necropsy of the sentinel nnimnls will all ow finding {lnd enumeration 01' 

speCIes with long prepatent periods that cannot be found easily using tracer animals (Gibbs, 

1984). Sentinel work (,Ollnls reflect overa ll dynamic 01' ncm l1lode popull1tion, including 

development of resistance (Soulsby, 1986). 

I f 
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3. MATERIALS AND METHODS 

3.1. Study area 

The study was conducted in three different selected districts of Afclr Regional state. The selected 

sites were, Ayssaita. Dubti and Afambo. 

Ai ~r r€> gion 
... 

I 
I 

-',..----,"--- .... ~.- ' I E!.;rolHo;) r 

Source: (FAO - MOARD, 2003). 



. . I 

Ayssaita is one of the 29 districts nl' the Af~r region (lnd is loc~t ed ~t ~ distnnce of oRO km from 

Addis Ababa, capital city of Ethiop i(l . It is bordered to the south hy Afnl11ho , to the north by 

Elidar, to the wcst by Dubti and to the cast by Djibouti republic. Thc I11cnn n\'cmge tempemture 

of the area is 28-48°c wi th the (lnnllClI rninf'n ll OfJ00 I11I11 /(lI111UI11I11 (CSA, 2003). 

Dubti is also part of the administr;ltive zone 1, bordercd to the south by thc SOl11ale region, to the 

north by the Administrative Zonc 2, to the west by ChifI'(l and to the ens t by Ayssaita. Its mean 

average temperature is I 7-4Soc with the annual minf'nll or 3S011111l /nnnU1ll11l (CS A, 2003). 

Afambo is named after Lake A f;lI11ho, 10cMeci at the border of this woredn \.vith Asayita, ncar the 

int~rnational border with Djibouti in the part of the adm ini stra ti ve zone I. Afambo is bordered to 

the south by the Somale region, to the north by Ayssaita, to the west by Dubti and on the cast by 

Djibouti. The highest peak in this woreda is Mount Dama Ali. The only perennial river in 

Afambo is th.e Awa::;-" "!hi sh passes through Lake Afal11bo, and a chnin of' Inkes south and cast of 

it: Laitali ; GUll1mare, Hario, and 1.'lke Ahhe. The 11lenn ,lvcrn ge te11lper;ltll\'C is the 30-4ROc with 
( 

'annual rainfall of 3()Omm /ann ulll m (CSt\, 2003) . 

3.2 Stud animals 

The study animals were sheep and goat popu lation raised under tmditionnl I11nnagement system 

in the three purpos~ly selectee! districts. 

3.3. Study methodology 

3.'3:1'. S~dy type 

Cross sectional study·for prevalence determination using post mortem and fecal examination and . '., 
longitudimt.! prospective ,~tudy l'or characteri~ation of the se,lsonnl e!ynnmics of nematodes 

. . . according to Toma e(a(, (1996) were cmployed . 
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3.3.2. Study procedures 

A) Post mortem examination method 

Nematode species idcntific[lti0t~ and WOP11 burdcn dctcl'lnin[ltion wcrc carried out uSIng post 

mortem examination beginning frol11 October 2007 up to April 200R. Samples were obtaincd by 

systematic random . .;.;mpling method. GO shcep and gO[lts \\ 'CIT plII'chascd ('mill sclccted study 

sites and subjected to pust mortem cxamination. 

A day before slaughter, antc mortcm exal11in[ltion W[lS per('orl11cd [lncl thc origin. [lgc, scx, and 

general health condition of the [lnilllais werc properly recordcd. The <lgC or the animals W[lS 

determined by the protocol developcd by Gatenby, (1991) and Mike. (19C)()) (Anncx () and 7). 

Following slaughter, the gastrointestinal tmets were removed. <1nd the <lbomasllms, small 

intestines and large intestines were immediately isolated by three ligatures (between omasum and 

abomasum, abomasum and small intestinc, ileum and eceum) to avoid mixing of the contents. 

Collection of the contents of abomasum and intestincs, identific[ltion and counting procedures 

were conducted acco;diilg to Soulshy, 1986; Jorgen, ancl Brian, 1994. K[luflllann, 1996 and 

Urquhart ef 01., 1996 (Annc: ;, :: ,3 ). 

In a mixed infcct:O;:1 of .ncmatodc specics, thc intcnsity of ncmatode infection was cl[lssificd as 

low « 2000 nematode), modcrate (2000-10,000) [lnd high (> I 0,000) [IS described in Radostits ef 

al., (2000). 

I3) Feeal sampling (or prevalence study <1Ild qll<1lltilic<ltion 

For each district and both species of animals the sample size was determined lIsing thc formula 

described in Thrusfield, (1995): 

N = 1.962 
X rex ( 1 - Pexp) 

d2 
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, 
Where N is the required sample size, Pcxp is expected prcvalcncc bascd on prcvious prcliminary 

survey; d is the levcl olprecision (5%), 1.96 to indicatc 95% confidcncc levcl. 

Based on the above formula, Ollr sample si7.c for each district was thcnJorc, 384 (83 shccp and 

301 goats) by cOl~:-:;~lcring 50% cXlx'cted prevalcnce of GIT nell1:1todinsis in the study arca. 

Hence, the over all san,plc sizc was 3i\-l *3 sitcs* 2 SC<l , ons = 2304 fcc ('1i samplcs; but clue to littlc 

sheep population in the Rcgion, only 520 shcep wcre s<llllpled. 

The study period W{lS divided ill to Illn hilscd Oil I ill' Sl';IStln;1i condition or till' nren ns latl' \\'et 

scason (October and Dccember) and c:1rly dry sCClson(.IClnll(lJ'Y to April) . 

Fecal samples and worms rccovered rrnl11 GIT were preserved in 70% eth:lI1ol and 10% Cornllllin, 

respectively for later examination in the laboratory. The fceal samples were examincd by both 

qualitative (flotation) and qU<lntitatiw (modi ried MeM<lster) techniques (Annex 4). reeal egg 

count was determined using modi lied McMaster technique, each nell1Cltode egg countcd 

represents 50 eggs per gram of feces. when the fcc <I I snmplcs became neg<ltivc for nematode cgg 

in modified McMaster teehniquc, and it was suhjected to ilot<ltion tcchniCluc. 

" The intensity of infection was classified as light (50-8.00 l ~ rG), modemte (801-1200 ErG) and 

hcavy infections (>; 200 EPG) ns dcsl'rihed in .rorgen and Brinn (1004) fnr thc mixed infections 

in grazing small ruminants. 

3.3.3. Questionnaire survey 

The questionnaire survey was condllL:teci to assess risk ('<1ctors like Illnllagel11ent pr<letices, 

nutrition and helminthes control measures. A total of 6 peasant associations from randomly 

selected 60 house holds were interviewcd. 

3.4. Data analysis 

Microsoft Excel was used to store all the d<lta <Inc! St<lt<l 2003 vcrsion <lnd SPSS 11.5 soft w<lres 

were used to analyze the data. Statistical tests like the, percentages; I1lC<lns and ANOYA were 

employed for data analysis. I\n associ<ltion W<lS considered as signific<lnt when the P value was 

less than 0.05. 
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4. RESULTS 

4.1. Post mortem results 

4.1. I. Nematode species identif!cation ;lnri their prc\'<llcnce 

A total of 5 differC'nt species of nel1l<llodes were recovered from the g<lstrointestin<ll tracts of 180 

sheep and 300 goats d~:l'ing the study period. 

The identified parasites and their respective prevalencc in decrc<lsing order were as follows: 

lIaemonchus con/or/liS, 89.1 %; Oe.\·ojJ;'(fgo.l'/oll1ll1l1 cO/lIlJ1himl/ll1/ <) 1.0%, 'li'ic//Os/rtJngyIIlS axei 

92.6%, Tricurz'S ovis 83%, fJ'il7os/01l1111J1 Iri~()110Cepha/lIlJ1. R2% respcctivlcy. 

All the animals examined (100%) were found to be in ICeted with gast ro-intestinal nematodes. 

The prevalence is given in the table 3. 
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Table 3: The prevalence :'~Itcs ofG IT nematode ~pec ic ~ in the threc st1l(fy di strict s by 
species animal. 

;\yssita ;\ fa m ho 1)1Ihti 
• 

n=160 n= IGO n 160 
----Specie 

Nematode animal % % % P-vllll1c r 
species 

shecp 90.6 94.3 81.25 

H. contortus goats 86 95.3 87.1 0.029·~ 3.58 

she·.::) 94.3 93.1 n .7 

0. columhial1u goats R9.'3 95 70J O.O'q'!< 3A I 

shecp <)() <)2.5 l)~. 1 

T Clxei gO;1ts 93 R7 <) 5 O.()}" 6.37 

shecr' X7.5 03.1 R 1.9 

T. ovis goats n.5 n.0 76.7 0.005** 5.32 

sheep 83.1 83.7 83.1 

13. fl'igol1oceph goats 8104 84.7 75 .2 0.0R0 0.011 

Overall 87.4 80.7 85.6 

* Significant difference; ** Ilighly significant dirferenee 

4.1.2. Influence of season, study site, age, animal host & scx on parasitic in fcstation 

The seasonal point prevalencc or !/.col1fOl'fll.l' varied signi ficantl), (p<O.OO I) hetwecn thc two 

scasons of the year will) higher prevalence in 98% in I,W season (Inc! IO\\'er in 80.4% in ED 

season., and again significant di!':crenec il~ the prc\',J!cncc nf' T ({xci. !!.CO/l/or/lIs, T O\'is and a. 
columbianum was observed between the study sites. The scasonal point prevalences of five 

nematode species a,,,, II1dicated in the figurc I. 



~--------------~f -----------------------~ 

10 T,W I ~D I 

o.c Taxei T.ovis B.trigo. 

Figure 1: Prevalence or nematode in late \Vet and early dry se,lsnns 

L W== Late wet season; ED== Early dry se,lson 

4.1.3. Intensity of adult nematode species 

Significant difference (p<O.OO I) in the mean nematocle burden or eli rrercnt ncm:ltodc parasi.lCs 

was observed bctWCC'!l the two seasons and hetwcen the two animrtl species (T:lhle 4). 
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The prevalence of GIT nematodiosis was not significantly di fferent between Districts, seasons of 

the year, species of animals and between the two sexes. 

The resu lts of post mlJift..lli indicated that out of 100% of infected an imal s in the study area, 99 .9% 

were infected by morc than 011(' !~cm(1[odl' <;peeies. On district bases: 1 oon ~" 9C).9%, and 99.9% of 

infected sheep and goats in Afambo, AyssClita Clnd Duhti of' thc study sites rcsJlcctively had mixcd 

ncmatode infcctions ~::d only 0.1 % in AyssClilC1 Clnd Duhti, or inl'ccted animals in respective s!lItly 

areas harborcd onc nCl11cllode parasite species. Poly parasitism of lllore th<11l three ncmatode species 

in a single host predominates in <111 study meas <Inti varies f'rolll 71% in Ayssait:l district to 44.-1% in 

Afambo and 68.1 % in Dubti. A total of SR.3% of poly-parasitized anim<1ls in all study arca were 

infected by 4 or more nematode species (Figure 2). 
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Figure 2: Percentage of animals infected hy a givcn numher of' parasitcs 

The results of post mortem cxamination havc shown that 79.1 % ofthc inf'cetecl animals harbored 

light infection, 20.8 % moderate table 5. 

32 

-



, 

Table 5. The intensity o('nen1<ltode count oh:;cr\'cd frolll S III ,11 I rlllllinnilts ill Ihe silidy :1rC:1 

Intensity Anilllitl spccies rotal 
----- - --(Level of infection) Sheer Croats 

No. % o. % No. % 

Light«2000 1]0 72.2 250 in.] lRO 79.1 

nematodes) 

Moderate(2000- 10000) 50 27.7 50 IG.n 100 20.R 

Severe(> 10000) a 0 () () 0 0 

4.1.4 Correlation of nematode count to ErG counts from slaughtered sm:111 ruminants 

The mean total nemCl'0de burden and mean towl EPG count hoth ('rom slau!-!.htcrcd anim:lls ill this 

stuciy was posi tive ly co .. ,··..:lated, alld their correlatioll WitS signi liellnt r n.l .) I, P 0.01. 
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4.2 Coprological reslIlts 

4.2.1 Resu lts of fecal egg cOllnt 

The on ly few of infected anil11~!C; had a fcc;) I egg count in the range of 50-1000 FPC; and In<ljority 

proportions of anima ls had fecal egg count over 1200 .• 

Fecal examination resLdts in all study sites from popul'ltion of sheep ,lIld goats during two 

sampling periods; late wet (October- December), carly dry (.1.1nlm\,- larch). indicated 

significant seasona l variation (1'<0.05) for all study sites. 

The highest prevalence was observed in Afal11ho district and the lowest prev;l1cnee was recorded 

in Ayssaita wereda is indicated in the table G. 

4.3. Influence of season, age, species and sex differences in fecal egg counts 

Faecal samples collected fr0111 504 sheep and 1806 goa ts and examined by the modified 

McMaster technique using notation nuid zinc sulphat as the noating meciium revealed that 

75.3%, 79.4 % and 77.4% of the samples in Ayssaita. Afambo Clnd Duhti district respectively. 

Mean EPG count in three study area have showed highly signi ficant variatio11 in two season of 

the year (p< 0.001) for late wet and emly dry seasons, hut in districts I11C(111 FPC; counts was not 

significantly different (~>0.05). 

Age differences of' the animals had shown signifiC<1I1t differcnce in FPC, cO llnt in all seasons of 

the year (p<0.05). A species differencc has revealed hi ghl y significant differences in two seasons 

late wet and early dry seasons of the year (p< 0.001 ).The findings me presented in the table 6. 
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Tablc O. NCll1,ltodc prc\':licllcc hy cnpm lol!ic:11 ('x:1I11il1:1tiClIl 

Di~tdct N(I of animals Prc\';llcIlCe °11 

J\yssnitn nfl 75.~ 

J\fambo no 79.4 

Dubti no 77.4 

Ovcrall 2~1() 77.4 

]>=0.097 

Species 2~1() 

Shecr- 5~O 55 

Goats I ~()7 22.5 

]>-=0.000*** 

Sex 

Malc R{)1 ~ R.o 

Fcmalc Rq" JR.7 

P=0.54 

A~e 

4R 2 26,5 

2 6~7 35.3 

3 ~C)~ 22.6 

4 3n 15 .6 

P=0.041 

Season 

LW 11 55(894) 77.4 

ED I :) 5 (527) 45.0 

P=O.OOO* ** 

*** "i g l~l y significant c1illcrcncc 

--~-----



Table.7. Mean EPG count hy season, species, age and sex ofcll1illlCils. 

---I ~ P(} ---

Variable 
N=2] I () Meal1~ SO CI at 95% P-\'alue 

Sex - -

Male \)',)0 652.46 ..!. 516.7 613.R4 - 691.09 
Female 1620 792.16 I 75R.2 755.21 - R29.11 P 0.000 
Age 

612 R14 .05 -I 710.R 757.62 - R70.49 

2 RI6 775.74 :!.. 772.7 722.63 - R2R.R4 

P 0.02 1 
522 721.1{4 I 667.1 664.47 -779.20 3 -

4 360 697.22 ..!. 61 O.R 6r.91 -76() .5~ 

Species 

Sheep 520 J 162JO J-. 1070.2 1 () 16.48-11 n.o~ J1 (J.OOO 
Goats 1267 635.49 ±.. 493.0 624.58 - 6n.OR 

Seasons 

LW 1155 997.66 J: 815.3 950.59 - 1044.74 
ED 1155 503.20 ± 432.4 47R.24 - 528.17 P=O.OOO 
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I 4.4 Questioner survey 

4.4.1 Managcmcnt 

Result of 60 livestocL owners intervicwcd revcnleel in this three district, 100% of livestock 

owners use a communa l grn7.ing and they usc a frcc grnzing system. Di fferent nge group and 

specie graze together. Availahility ofli\'cstock pasture wns hetter during tile r,liny senson (July to 

September) than the dry SC,lSOIl (Octohl'r 10 Arril). (ir,l/illg ,lrca ill ll10sl cases \\',lS vcry close to 

livestock grazing points. 

4.4.2 Livestock discases 

External parasite, bacterial diseases (I1lackleg and Anthrax), cpr, nnc! gnstrointestinal 

helminthiasis were the most important livestock diseases in the area. During the survey 45% of 

the interviewed farn~,-. r: :'ankcd gastrointestinal helminthinsis as major, 35% as moderate and 

20% as "least important". Gnslrointeslin;)1 hell11intilinsis wns found to [lffcc t cnule nnd sll1nll 

ruminant both during the rainy nnd dry seasons. 

4.4.3. Drug purchase al:~ usage 

The 80% of farmers bought nl1tihell11entie drugs from unauthorized persons in black market, 

(15%) from veterinary clinic and henltil post and 5% from CAIIWs. Furthermore, all pastoralist 

administer the drug in their hOllse. 
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5. DISCUSSION 

5.1. Identification of nematode species 

5.1.1. Nematode prevalence 

The most common species of nel11<1lodes associated with parasitic gastro-enteritis 111 small 

ruminants in most sUb-Sahnran countries arc 1 l(fcl11rmc/ll(s con/or/lis, ()es()fJha~os/()mllll1 
columbianum and TrichO:I; (il1GYIIl.l' c.:olllhri(ormis. Tric/7os/l'Ongyllls axei, Bllnos/OIl1I1I11 

lrigonocephalum, Cooperia clIl'/icei, Trichllris ovi.l', S/rongyloides l}opil/oSIlS, and Chabertia 

ovina also contrib~j~e to the syndrome. In winter rainfall and cool highland arcas, Ostertagia 

circumcincta and Nematodiru.I'/j/ico/lis arc also involved in the pathogcne. is or parasitic gastro­

enteritis in goats and sheep «(J 1':1 bber, 1 973). The preva Iencc anc! seas()n<11 act ivi ty, 1 i fe cycle and 

pathogenicity of each species vary with animal specics, cOllntry ancl/or climatic region (Urquhart 
et al., 1996). 

The postmortem examination of 480 sheep and goats during the study period enabled the 

identification of five (5) nematode spccies parasitizing the small rumin<1nts in the study area. The 

prevalence of GTT nematodiosis of SI11 <1 1 1 ruminants from necropsied animals indicated 97.5% in 

sheep and 100.0% in goats this result coincidc with Mcnkir e/ 01., (2006). 

The existence of commonly rcportcd species such as, H. COI1/01'/IIS Oe. COllll11iJial1l1l11, Trichuris 

ovis, T axei, and BII110.\'/I1117I1111 In higher percent<1ge through out the study period in all Districts 

of the study sites agrees to the findings of other workers in other parts of the country (Bayou, 

1992; Dereje, 1992; tsayas, I C)C)C); K<1sambara. I c)C)C); Ahche <1nd [SS<1Y. 2001 (Inc! Amenu, 2005). 

The proportions of the genera of nematodes identified in the current study in which llaemonchllS, 

Oesophagostol11um, Trich1/ris, Trichos/rongyills and BII110S/I111111111 was the most prevalent and is 

similar to findings of another study carried out in a semi-arid area of Kenya 

(Ng'ang'a e/ aI., 2004a). Ilowever, the order of prevalence reported by a study in Ghana was 

Haemonchus, Oesophagos/olJl 11111 , Trichostrongyills, and ('()opcria ( t\gyei, I c)97); while that of a 



study in South !\ frica was / /oellllll/e/lIIs, Tricho.I·lmllgyll/s, OSlerlogia, ('oofJC!I'ia, and 

Oesophagostomum (T lorak, 1(81) and that or a limbabwcnn study was !faell/ol/chll.\', 

Oesophagostomum, Tri r'!70slronpyllls, OSIer/agio, Cooperi(f, nnd Trichllris ((fr~ll1t, 1981) and 

Oesophagostomum collimiJiol7l1l11, 'li'iciJos/rol1g.l'/II,I' colllhr(j()/,/11 is, / /(fC' lI/ol7ch liS con/or/lis, 

Trichos/rongylus axei, Tricuris ovis, /]11110,<;/011111111 IrigOl7oc(!p/wlllll1, in ,otlthern, Nations, 

Nationalities and People's Regional S( ,ltc Ethioria (!\Illentl, 2005). It therefore seems obvious 

that differences in prevalent worm genera Hre derendl:nt on gcographieal and climatic factors, 

5,1 ,2, Seasonal dynamics in prevnlencc of nematode species 

The seasonal dynamics in prevalence or identified nematode species indicated highly significant 

variation (p<0,005) between two seasons of the year and between species of animals, Figure I 

this present finding C(II,,. ;\.ie:; from the lindings of Nwosu et (f/, (1 (96) in Nigeria; Tembely e/ 01. 

(1997) at Debre-Berhan of Ethi0pia, l\1agnna & Musisi (1999) in Uganda; Dcbela, (2002) in 

Adami Tulu; Ng'ang'a el aI., (2004a) ,llld Ng'ang'a e/ (fl., (2004b) in Kenya !\Illcnu, (2005) in 

Southern, Nations, ~!:-ttionalities and People's Regional State who indicated clear seasonal 

differences and Menkir .:-.' aI., (2006) in a semi-arid region of eastern Ethiopia. 

The observed parasite burden approximately 2- 3 months after onset of rains is due to the 

presence of suitable climatic conditions for the development of Cree-living stages of the 

nematodes during this time, Although this finding can not be generalized to all the year, since 

only 8 months of a single year were included in this study, it is similar to findings from other 

studies that are highest the parasite burden during the wet months of thc year and stnrt to fall at 

the onset of the dry season, Nwosu ('I (fl . (1996) in igerin; Tel11bely e/ al. (1997) at Debre­

Berhan of Ethiopia, Magona & Musi si ( 1999) in Uganc!n; !\rnenu, (2005) and Mcnkir et 01., 

(2006). 
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5.2. Intensity and type of infection 

The increased mean nematode burden obtained during the let wet season (1085.31 ± 600.53) 

compared with early drv season (596.88 ± 292 .5 1) is in agreemcnt with other findings in different 

parts of the world Yadav (:nd Tandon (1989). (,harle. (1989). Debela, (2002), g'ang'a et 01.,( 

2004a) and Umur (2005), and is probably attributed to the hi ghest number of infective larvae 

present in the pasture at let wet season and exposure to a high larval challenge in good pasture 

and favorable condition to the infective stage of' the pmasite (Trone)" 10R9 , Urquhart el al., 

1996). 

The nematode egg out put (ErG) variation obtained during the different seasons of the year was 

highly variable particularly between late wet and early dry (p<0.05). This finding agrees with the 

results of Charles, 1989; Jacquiet et 01., 1 <)95 ~ Fritsche et o/., 1993 ~ Agyei, 1997; Assefa & issay, ' 

1998; Silva and Bevilaqua, 1998; Etana, 2002 and Menkir ef 01., (2006) who indicated the 

highest fecal egg coun. ,~~'r!nb the rainy season and the lowest during the dry season. 

The highly EPG count obtained during the let wet season of thi work could be explained by the 

fact that, those larva which get access to the host after rain mi ght have been reached to egg laying 

adults during the time of ~a l11plin g, thcrefore their existence in high number was not indicated by 

the presence of proportionall y hi gh number of eggs in the faeces (Trone)" 19R9; Jorgen and 

Brian, 1994). 

The relatively low fecal egg count obtained in the Dubti study site during in the study period 

could be explained by the better opportunity sheep and goats have for browsing during two 

season, after harvesting the cotton pbnt they reirrigate the plant and they regenerate they life 

therefore less challenge by the infecti ve larvae and less nematode burden during previous wet 

season (Smith and Sherman, 1994). Contrary to this, the highest EPG was found during the study 

period in Afambo and Ayssaita, and this could be due to their free grning and feeding on 

contaminated short grasses emerging just after first rain, faster development rate of larvae to L), 

due to the presence of favorable humidity and temperature as the result of irrigated land in the 

areas . 
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The significance (p<O.OOI) m~an nematode egg count observed in sheep than goats in late wet 

season (1407.29 ± 1162.01 versus 635.49.8 ± 493) in early dry season the highly significant EPG 

out put (p<0.005) of ovine than caprine this result coincide with Diallo, (J 998); Mbae el aI., 

(2004) he find heavier infection in sheep than goat and the highly significant EPG out put, might 

probably be due to the variations in feeding habit of the two species and partly also due to the 

seasonal influence. Goats arc browsers and they prcfer browsi ng than grn7.ing in late wet season 

when the plant leaves are plenty, so that the challenge to the infective stage of larvae is le!is than 

that of sheep, which prefer to graze than browse at any se[lson (Urqllh:lrt el aI., 1996; Craig, 

1998; Radostits el at., 2000). 

The significant variation (p<0.05) obtained in mean fecal egg out put of fCI11[lle anil11[lls (792.16 

± 758.2) than male (652.46 ± 5 J 6.7) coincide with the results of Assefa and Sissay (1998) and 

Debela, (2002) who rrpo!·ted female animals to have higher fecal egg out put than male animal. 

The present finding is not in agreement with the result of Amenu (2005) who reported higher 

EPG output in male animais than females. Other authors (Esayas, 1988; Aehenef, 1997; 

Getachew, 1998) reported the absence of difference in fecal egg out put between the tow sexes. 

In the study areas smaj1"uminants are used for milk and buttcr production to family consumption 

and to the market with good market price as they have greater demand. In this animals whose 

sexual cycle is seasonal when have a good pasture in rainy seasons, parasites tend to synchronize 

their reproductive cycle with that of their hosts. For instance, ewes and goats show a spring rise 

in fecal nematode ova that coincides with lambing and on the on set of lactation. Similarly, the 

development of hclminth larvae ingested by the host in emly winter tends to be inhibited until 

spring in a phenomenon called hypobiosis (Urquhart el aI., 1(96). 

Only few male animals were allowed to remain in the flocks mainly for the purpose of breeding 

service. The reproductive performance of female animals increases after rainy season because of 

adequate availabi lity .if good pasture, so this increases the EPG. This phenomenon seems to 

result from a temporary immune response associated with changes in the circulating levels of the 

laetogenic hormone, prolactin. Whenever, serum prolactin levels increases parasite specific 

immune response decreases. Whenever, prolactin levels decrease due to end of lactation or if 
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lambs weaned carly and thc slickling stimulus rcmoved. increasc pnrasitc specific Immune 

response, (Urquhart el al., 1996 ~ ('raig. 1998; Radostits el al., 2000). 

The present finding in the intensity of nematocle infection, 79.1 % light; 20.8% moderatc and 0% 

heavy in necropsied animals elilTers from othcr findings in different regions of the country 

(Melkamu, 1991; Dereje, 1992; Yoseph, 1993~ Achenef. 1997: I Jnile-Icu!. 2002). This is because 

the categorization of intensity or infection as light, meelium and heavy used was that of Graber, 

1973 who categorized I-50 worms ns light; 5 J - J 00 worms as medium and> 1 00 worms as severe 

however we preferred to use thc categorization which We found in nlooe! el al., 2000, that 

categorizes <2,000 nematodes as light; 2,000- 10,000 ncmatode. as medium and > 1 0,000 

nematodes as heavy infection in mixed infections of sheep. 

The prevalence of poly parasitism from nccropsied animals in this study (99.9%) agrees with the 

work of Yoseph, (1993) but higher than most of the findings (Gcbre-yesus, 1986; Solomon, 

1987; Ahmed, 1988; Esayas, 1988; Tcsfa-alcm, 1989~ Mclknmu, 1991 ~ f3nyou, 1992; Dereje, 

1992; Getachew, 1998). The existence o/' more than two nematode species in a single host has an 

additive pathogenic effect on the host. The j1nthogenicity is usunlly high whcn Ilemonchus, 

Trichostrongylus and Oe.\'(}fJl1(f~().I'I(}mll/ll occur together (.Iorgcn and Brinn. 19(4). 

5.3. Coprology 

The significant difference in the prevalence of nematodes in late wet SC<lson (77.4%) and early 

dry season (45.6%) i" in agreement with the results or other studies like that of Agyei, (1997) but 

it disagrees with the finding of Yoseph (1993),Achenef (1997) and AmeI1u (2005). The 

observed rise in FEe approxim<1lely 2- 3 months after onset of rains is due to the presence of 

suitable climatic conditions for the development 0(' free-living stages of the nematodes during 

this time (Trancy, 1989 and Agyei, 1996). Significant difference (p<0.05) in the EPG between 

the study seasons was observed. This finding is in agreement with the findings of other authors 

(Achenef, 1997); (Vlassoff el aI, 1999 and Good el aI, 2006). Age di ffercnces of the animals had 

shown significant difference in EPG count in two seasons of the ycnr (p<0.05) This result 

coincide with to the findings of a study tlwt fOllnd other authors Achcl1cl'. (1997); Vlassoff el ai, 
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(1999), Ng'ang'a el 01., (2004a), Ng'ang'a e/ al., (2004b), Mbae, (2004), Magona and Musisi, 

(2002), Debela, (2002) and Good el 01. (:~006) where the resu lt indicated that the prevalence of 

strongyle infection is hi ghcst (or [,ambs. ('ol1 tr;]ry to (!\mcnll. 2005) \vhere he fil1d no diffcrenee 

in age. 

5.3.1 Correlation of EPG to nematode burden 

The mean total nematode burdcn and I11C <111 total EPG count both from slaughtered animals in this 

study was posi tively correlatcel. and their correlati on was significan t (spearman's rI10=0.131, 

p<O.OI). A similar positive correlation was ("ound in sheep of Debre 8rehan with a correlation 

coefficient of r= O.S? . Silvestre ('I al.. ~()()O :l lso found positive correlation (1'=0.47; p= 0.02) in 

sheep and a higher positive correlation of , .. 0.74 was found in young sheep (McKenna, 1981). 

S.4. Questionnaire survey 

5.4.1. Managemcnt 

The resu lt indicated that Illost 0 (' the farl11 ers used free grazing systcm for their animals . Due to 

the scarcity of feed particularly during the dry season, all animals were conccntrated in the same 

area and this situation mi ght have incrcased the chance of infection by gastrointestinal 

helminthes. 

5.4.2. Livestock diseases 

45% of the interview,~d f"rmcrs ranked gastroin testina l helminthiasis ;]S l11;]jor, 35% as moderate 

and 20% as "least important". Gastrointestina l helminthiasis was found to affect cattle and small 

ruminants both during the rain)' and dry seasons. This could emanate from the [act that the areas 

are irrigated and are hencc favorahle for development ofGIT parasite. 
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The observed positive association between free-range grn7ing and 1'1: 'col1lpnred to zero-grazing 

is due to the increased risk of infection ane! re-infection in free-range grnzcd nnimals compared to 

their zero-grazed counter-parts. This is in agreement with reports frolll other authors that under 

traditional free-range grazing systems there is continuous infection nnd rc-infection from heavily 

contaminated pastures rendering anthelmintic treatment of limited valuc compared to the 
situation under zero-grazing (Waller, 2004). 

Moreover, antheln'::ltic trcntment under I'ree-rnnge system is also cxpensivc due to the need for 

more treatments per year because of the constant rc-infection of trented animals, not to mention 

the increased chances of development of ilnthelmintic resistance with the neccssnry increased usc 
of anthelminties under the Ih~e-I'(lnge grazing systcm . 

5.4.3. Drug purchase and administration 

To improve helminth control and productivity in this area, f~lrmers need to integrate management 

practices aimed at minimizing animal exposure to parasites with reduccd relinnce on 

anthelmintics. Therefore, a sustainable integrated helminth control strategy for this area should 

include adoption of supplementary fceding, and effective anthelmintic treatment regimes. I\n 

example of an effective anthelmintic treatment strategy that could be adopted in this resouree­

poor farming system is the F,\J\tIACflA procedure that was developed for resource-poor farming 

systems in South Africa (Van Wyk and Bath, 2002) and has been validated in other countries 

(Kaplan el al., 200..t and I ~ilc,.tscn ef al., 2006). This system is hased on assessment of anemic 

status of parasitized animals and treating only anemic animals that are succumbing to the effects 

of helminthoses. Although the drawback of this method is that it assumcs thnt the anemia is 

solely a result of helminthoses, it has grent potential in helminth control in resource-poor farming 

systems. Compared to conventional strategic anthelmintic treatments where all animals are 

treated, the f'AMACIIA system results in a large proportion of tile animals not being treated. 

From the results of this study it is quitc clear that GIT nematodiosi . of. heep and goats in the 

study areas was one of the major problems that hampered efficient utili7ation of the available 

small ruminant resources at hand. Favorite climatic conditions, backward level of mnnngcment, 
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poor level of COnSl:IOllSnCSS <Inc! awarl'11CSS of farmers about livestock diseases absence of 

veterinary services arc believed to have contributed for \viclesprcad distribution and occurrcnces 

of these, This growing threat of' Gl nCIl1:1lodcs t<, small ruminant production and rc urccs at 

these pastoral areas needs wcll c()\)rdil1<1lL'ci and urgcnt intervention . 



I i 

6, CONCLU 10 AND RF: OMMENDATION. 

Gastro intestinal nemntocie parasites of sheer and goats in the study areas were one of the major 

problems that hamperr rj enieient utilization or the availnble small ruminant resources by 

imposing exerting deleterious effect on infected hosts, \vhich may be manifested by lowered 

vitality, reduced rate of rerrociuction as well as severe economic imp:1et due to slower growth 

rate or death of infected individuals. 

The present study revealed the wide spread cxistcnce or livc ncmatode species (0. co/lll11hinml/I/, 

Jf. contortus, T. axei, T. Ollis, 13. tl'igol7ocep/7a/lIl11) at the three SCICCkd site suggest the 

importance of 01 nematodiosis hal11rering the rrotiuctivity and health or small ruminants of the 

study area. 

As various epidemiological ractors arc known to affect the prevalence and distribution nematode, 

the assessment of se<i:(>llal dynamics in prevalence of di['ferent nematode spccies has shown 

signilicant changes over time /\ high rre" /nlcnee or the GIT ncmatociiosis was observed in late 

wet season than early dry season . I1owever, some or economically important nematode species 

such as H. contort l
"., T. axci and 0. CO/lll11hial1l1l11 and T. ovis have indicated significant 

differences in their seasunal prevalence in di ['ferent site of study area . 

Our results indicated that small ruminants were exposed to mUltiple nematode infections in most 

cases harboring various specics or nematode with in one or both seasons. It was also noted that 

sheep and goats sharing common pasture were exposed to a variety of C01111110n parasitcs. The 

mean nematode burden and mean nematode fecal egg count was varied seasonally in three study 

sites indicating that season of the year is among innuential factors in the hiology and 

development of different nematode speci es. 
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Based on the above conclusive rcmarks, the following rccollllllendations arc forwarded: 

• Veterinary infrastructure ;111(/ services should be c!c\'clorecl ill nil districts in order to 

improve the health of [lnimal s and protect thcm from \ arious parasitic disea. cs 

• trategic use of broacl-srectrlll11 anthclmcnthics should be imricmcnted at the beginning 

of rain season and at the end of' rain season 

• Education of the pastorn I ist on the i mpnct 0 f gnstroi ntcst i na I nematodes on small 

ruminants' production and productivity, training them on the nppropriate utili/.a tion of 

pasture land via r0tation should be practiced 

• Further epidemiological studies should be conducteu in other pastoralist areas in the 

regions and also economic losses due to nematode parasitism should be determined 
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8. ANNEX 

Annex I.Guide to eli fTerentiate adult nematodes of' the small intestines 

StronlO'/oides ( 'oo!'er/{/ Nell/{/(()(/i I'll\' 
- - I-

Mature Usually only females are found, 1ales 4 to 6 111m alcs 10 to IS mm long. 

sIze 3 to 6 mm long. long. Females 5 to Females 15 to 20 111m. 

7 111111 

- -These worms lose the iodine Usually coiled flat Usually tangled shape due to 

stain q::i (' l.dy when de- or in I or 2 ti ght twisting of the "thin ncck", 

colouri7.ed with hypo solution. coi Is . 
- -

Other Very long oesophagus, one noely or female Female tai I ha prominent 

features third to (Inc hal r tota I length or swollen at regIon spine protruding from a blunt 

worm. of vulva. end. 

Eggs expressed f'rom f'elll ;l!cs Male tail has Male t;lil has very long, 

have a fully developed lar";l in short, stout slender spicules usually 

them, spicu les. extending beyond the bursa. 
---

Bunost 011711111 

Mature Male 12 to 17 ram long. Female 19 to 26 mm. A stout worm much thicker than any 

sIze other round worms 0 r the small i ntest i ne. 
-- --

Large buccal cavity has prominent teeth. n. tl'igol7ocep!w/1I111 of sheep and goats has 

one large and 2 s\11[111 teeth . 

Head B. phlebotOl11l1l17 of eattle has 2 pairs of subventral teeth. 

Other B. Irigonot':!phaillll1 has short, twisted spicules. n. ph!eho(()11111111 has long, slendcr 

features spicules. 
- --
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Annex 2. Guide to differentiate adult nematodes of the large intestines 

Caecum Trichllri.\ 

Mature Mal~50 lo80 mm long. I'emale 35 to 70 mm long. I he anteri~d is very thin, the 

size posterior ~lid is thick . It is called the "whip-worm" because or its shape. 

Other Male has single piclile in spine-covcred protrllsible sheath. Female produces barrel-

features shaped eggs with a transparent plug at each end. 

Colon Chahertia ()e.l'ophof!,o.l't 0 111 /1111 

,'(' 11 /II os 1//11 

Oeso/)//(/go.l't Oil/II m 

col 0111 h i (/ 1111111 

Mature Male 13 to 14 mm long. 

Female 17 to 20 111111. 

laic I I to 16 mm long. laic 12 to 16 mm long. 

pemak 15 to 21 mm. size Female 13 to 24 ml11. 

Other Chabertia has a large -S mall buccal cavity Small buccal cavity 

features globular buccal cavity surrounded by leaf crown. surrounded by leaf crown. 

that IS V!:';'I)!e to the Cervical papillae arc Cervical papillae are situated 

naked eye In frl,'<:h situated posterior to the opposite anterior region of 

specimens. There are no oesophagus. 

teeth In the buccal 

cavity. 

Souree: Dunn, (1978), Veterinary Helminthology second edition 

Annex 3. Microscope examination. 

Large Intestine 

Trichuris 

oesophagus. 

Characteristics whip shaped, microscope confirmation is unncce. sary. 

Tail of female is bow shaped ~:r,~ that ormctie 15 s(1irall coile.! with one s(1iculc. 
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Oesophagostumum 

Relatively small bucal capsulc~ cephalic vesicle is with cervical groove hehind leaf crowns and 

cervical alae oftcn present. 

Chabertia 

Large bell shaped bll;:,~,! ~:1p~:ule \\ illl ollttcelll and rlldil11enl<lry leaf crowns. 

Small Intestine 

Trichostrongylus 

Both sex excretory notch visible in Oesophageal region. 

Male: spicules lcafshaped or spicules with "stap" ne<ll' tip cr. colubriforl11is). 

Female: Vulval flap absent; ove,icctores prcsent. 

Strongyloides 

Only female presents; long Oesophaglls~ ovaryand uterus show twisted thread appearance behind 

oesophagus; objectors ahscnt. 

Cooperia 

Both sexs: small cephalic vesicule present, gIVing anterior end a cylindrical appearance; 

prominenct cut=L'I1ar striation in oesophagcal region. 

Male: spicule have" wing" at middle region, bearing striation. 

Nematodirus 

Both sexes: Cephalic vesicles pre. ent 
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Male: Spicule long, slender and fused, with extcndccl tir which is heart- shaped (N. ballus); 

lanceolet (N. Dicollis) bluntly rounded ( . srathiger). 

Bursa show two sets ofparalkl rays ( hallus) or fOlll' sets (other specie) 

B 1/110.1'1 om/lin 

Large bucal eapsulc 

Abomasum 

llaemoncl/S 

Male: Dorsal ray of bursa asymmetric : spicule harbed ncar the tip . 

Female: vulval flap usua ll y linglorme. present gravid worm conteins scveral hundred eggs; ovary 

coiled aroun0 intestine. 

Te/adorsagia 

Malc: spicule slender, ;\ dlikc (1'. circull1cineta) or stout with branch ncar middle (T. trifurcate) 

Tlichoslrongylus ({xei 

Both sexes: excretory notch visible in Oesophageal region. 

Male: spicule unequal in length 

Female: vulval tlar absent, gravid worl11c cOllteins 4-5 eggs pole to pole. 

Annex 4. McMaster egg counting techlliqllc 
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Equipment 

1. Beaker or plastic con tainer 

2. Balance 

3. A tea strainer or cheesecloth 

4. Measuring cylinder 

5. Stirring devicl: (~;"k, tonguc deprL'ssor) 

6. Pasteur pipettes and (rllhher) teat " 

7. Flotation fluid (see the !\ppcndi:-; tn this handbook for formulation) 

8. McMaster cO":1ting chamber 

9. Microscope 

Procedure 

(a) Weigh 4 g of faeces and place into ('()ntainer I . 

(b) Add 56 ml of flotation fluid. 

(c) Mix (stir) the contents thoroughly with a stirring device (fork, tongue blade). 

(d) Filter the faecal suspension through a tea strainer or a double-layer of cheesecloth into 

Container 2. 

(e) While stirring the filtrate in CnntainL'r 2, t"ke a suh-sample with a Pasteur pipette, 

(f) Fill both sides o['th", McMaster counting chamber with the sub-sample. 

(g) Allow the counting chamhr: to stand lar 5 minutes (this is important) 

(h) Examine the sub-sample of the filtr;lIc under a microscope at lOx 10 magnification. 

(i) Count all eggs a:i-i coccid ia oocytes \Vi th i n the engraved area 0 f both chambers. 

U) The number of eggs per gram of fa cce can be calculated as foII o\\"s: !\dd the egg counts of 

the two chambers together. 

Multiply the total by 50. This gives thc c.p.g. of faeccs. (Ex<lmrlc: 12 eggs seen in chamber 1 and 

15 eggs seen in chamber 2 = (12 + 15) :-; 50 = 1350 e·r·g·) 

(k) In the event that the McMaster is ncgative (no eggs seen), the filtrate in Container 2 can be 

used for the simple flotation method. 
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Annex 5. Post mortem examination procedure 

Recovery of nematodes from the ahom,lsul11S 

Procedure: 

1. Separate the abomasums from the intestine for wash 

2. Open the stomach in howl and co llect the contents 

3. Wash the stomach wall thortllighly under stream or water fmlll the tap and rub the 

mucous membrane C&I-.:j·ully with the fingers to remo ve any adhering to it. 

4. Pour the contents of the bowl a little at a time to a wire mesh screen with an aperture of 

0.15mm ClIIJ then wash with a stream of water from a rubber tube attached to a tap until 

no more colored matter or feed particle pass through. 

5. Flush the content on the sieve \\ ith a jet of water from the tap. 

6. Fill the content of the hucket to -+ liters. 

7. Agitate the whole content vigorously and take an aliquot of 200 ml by using a beal'er and 

place in a glass Petri dish and c. 'am ine uncier a stereomicroseope, 

8. Adding few drops of iodine solution and allowing standing for 35 minutes can facilitate 

examination. Adding sodium thiosu lphate leaving the parasites stained can also make 

depolarization of the stained debris. 

9. Count the number of eaeh species and multiply by a factor to arrive at the total parasite 

burden (in thi s ease by 10 assuming total vo lume of2 I. 

Worm counting procedure 

1. Add 2-3 1111 of iodine so lution to one of the 200 ml samples. 
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2. After thorough mixing, trnnslcr 4 ml of suspension to n Petri dish, scored with line to 

facilitate counting: add 2-3 1111 sodium thiosulphate s01ution to decolori/c debri s. 

3. Examine for the presence or parasite lIsing a stereoscopic microscope and identify and 

count parasite as male, fem ale and Inrval stage. 

Annex 6. Determining the age of the goat (Mike, tell. 1(96) 

Age group 

Kid under 1 year 

Yearling (1-2 ycars) 

Young adult (3-4) ycar', 

Adult 4-5 years 

Oldcr adult> 5 years 

Teeth condition 

I ~ ight sharp incisors 

'entral pair of baby tl:cth replaced by 

permanent ones 

4 permanent teeth 

8 permanent tecth 
-------~---------------Worm tccth and somc missing 

Annex 7. Estimation ofthc agc of the shcep (Gatcn, 19( 1) 

Permanent incisors Agc of the shecp 

None Less than 1 year and 3 month 

1 pair 1 year 

2 pair 1 year 10 111 0nths 
-

3 pair 2 year 4 months up to 3 ycnr 

4 pair More than 3 years 

Annex 8. Questioner survcy forlllal 
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Name of interviewcd ----- J)ate --- p 
Villagc __________ District region 

I_ Production systcm 

Pastoral Agro pastoral __ 

2. Livestock rca red in the area in order or importance? 

Cattle Mule 

Sheep__ Ilorses 

Goat ---
Camel 

Donkey __ 

3. Grazing system in the arc;')? 

Private ommumtl 

4- What is the type or gnv.lng in the are~l'! 

Free grazing Stall reeding Tether 

4.1 In free grazing. mcthod, do animals or different specie and age group gnlle together? 

Yes No ___ _ 

4.2- Which seasons/ months of the year. havc a good pasturc? 

4.3-Mention scasons, or months durin g which food is least availablc? 

-------- -- -

5 - What arc the most common di sease affecting your animals? List in order Importance. 

1.-------
2. 4. _______ _ 

6- Have you noted any diarrhea cases in your flnck? 



Ii 

Ii 

" 

I 
I 
I 
I 
I 
I 
I 
I 

YES __ NO __ 

6.1- If is you noted in which spccie? 

Cattle Goat. __ _ 

Camel Sheep __ 

6.2- In which season are more affected? 

Wet season ------ Dray season __ 

6.3- What contro l measure has been tnkcn '? 

Antihelmentic, _______ _ 

Traditional medicine 

Non ---



" .r- , 

Annex 9. Post mortem exaJTli!'!~!ioll rcsu!f recording format 

No Date Orgr1~j/' Tota l !\ hnn ' lllll ~lall Intes tine 

Worme 

counle 

71;;, I () C -.\'. Os. Trlch ( '(} O. CO O 00 . N. T Bun. T. 

i cil' olle CIII' . II/CI// ha col Iri viI II' 

I - 1- -- -- - t- --t--

II I -

I ---.,. - 1-

-

_ l -- - -- --

Ii 

I 
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Annex 10. Prevalence (%) ofGlT Nematode of sheep and goat in I·thiopia based on 

coprological and post-mortem examination 

Region Sheep Goats 

coprological PME Coprological PMI~ , 'ourcc 

Tigray 88 .1 
I- -

95 .6 84 .3 90.5 Jl; tachc\V( 1998) 

-- -

Amhara 
-- -

Gonder 94.9 I C,\" '')0 100 Ci ehreycsus( 1986) 

---- -
Kombolcha 91 lOa - - ( icncnc( I 9(4) 

-- -- I- .---
D/berhan 79.1 89.6 - - ;\c h c nt: l~ 19(7) 

--.-1-
Oromiya 

-- --
E/shewa 93.2 96.4 <)2.2 94 .5 Iclkamll(1991) 

- -- -
Wolega - - 96.5 - /\hmed( 1 (88) 

-
IIIubabur 90.2 - R 1.3 - Bayou( \(92) 

. --- ---- - -
Bale 92.3 97.4 9\ 94.2 '1 csralcm( 1985) 

---
Asela 86 93 .3 - - Yoscr( 1(93) 

Somale 

Ogaden 96 - - - Solomon( 1987) 

Ogaden 93.6 - 96.3 96.5 ' ~sayas( 1988) 

Jijiga - , - 76.9 - Graber( 1973) 

-- -
SNNPRS 

Wolayita 91 90 R6 98 Dereje( 1992) 

Wolaita 90.4 '00 H2. 1 95.2 Ilailcleul(2002) 

- - ~ 

E.Ethiopia 92 95 .6 l)j t OO \hehe and 

1" sayas(2002) 
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Annex 11. Major nematode and their prevalence in different regions of Ethiopia based in post mortem findings 

Region Haemoncus Trichos. axei Bunostumum Oesophagos!lImum Trichursi Chabe Source 

Sheep Goat Sheep Goat Sheep Goat Sheep Goat Sheep Goat Sheep 

Tigray 95.5 90.4 28.9 68.7 - 18.1 82.2 2-U 6.7 8.1 --- Getachew( 1988) 
-

8l.3 1 68.8 I 54.6 
- -

Gonder 36.4 t,:i.8 6.8 2.08 34.1 77::' 60.4 --- Gebreyesus( 1986) 
-

179.6 
~ 

Kombolcha 83.8 -- 63.4 -- 40.7 --- I --- 63.4 I --- --- Genene(1986) 
-

Dlberhan 62.1 . --- I 51.7 --- --- --- 13.8 --- 65 .5 --- 3.5 Achenef(1997) 

Arsi and 66.8 -- 89.4 ---
1

3
-
L4 ---

1

57 --- ' 83.2 I --- 14 I Bekele et 

Wollo . ul..(1982) 
I 

I Solomon( 1987) OgUJ~ 83.8 36.1 16.6 "", 59A 153 61.1 --- 34.1 ---.)-

I I I I and Esayas( 1998) 
1---

I , I I E/Shoa. 
I 

t larar. and 98.8 49.6 42 92 92 67.6 Kasambara(' 999) 

Sllhmo (T.Axei) 

88A(T. 

colub) 
! 

f I- '~hou 89.5 78.1 77.1 I 5.+ I I I Dessalegn( 1999) 

wolaytn 80 81 10 1 13.6 1 10 17.2 90 188.2 i 50 1 27.8 I 1 Dereje( 1992) . 
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