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ABSTRACT 

A cross sectional study was conducted to determine prevalence, assess risk factors associated 

with fasciolosis and evaluate economic los'>e'> in f()ur selected areas or Tigray Regional State. 

during September 2007 to May 2()()~ A total of 1736 domestic ruminants comprising of 1015 

cattle, 526 sheep, 167 goats and 28 camel were subjected to coprological investigation and 236 

slaugrltered animals were included for post mortem survey. Based on coprological investigation 

the ovt-;-ull prevalence uf fasciolo~is was 25.3%" 35.7%, II A'Yo an':l 3.6% in cattle, sheep, goats 

and camels, respectively. In the slaughterhouses survey the prevalence of fasciolosis was 33.1 %. 

37.2%, and 17.6% in cattle, sheep and goats. respectively. I ligh prevalence was recorded in sheep 

(37.2%) and lowest in goats (17.6%). Statistical significant differences was observed in 

prevalence among the species (p<0.05) using coproscopy. Fasciola hepatica was dominant in the 

highlands while the dominant species in the midland and lowland was F gigantica Differences 

in agroecology, season, body condition and age \vere shown to have associations with prevalence 

while no significant association was obse[\·ed between sexes of animals. Species of animals. 

season, age and agro-ecology were knov.n to be among important risk factors associated with 

fasciolosis. The direct and indirect economic loss incurred due to fasciolosis in the study area \\as 

estimated to be 268,536.21 Ethiopian Birr. Out of the total incurred losses, 86.3% \vas in cattle . 

The present study revealed that infection of domestic ruminants by Fasciola species 'Aas 

attributed by the presence of favorable em·ironment for the abundance of intermediate host and 

the parasite, hence requiring immediate strategic intervention against the disease. 

Key words: Ruminants, Epidemiology, Preyalence. Fasciola species, Coproscopy. 
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J. INTROI>LCTlOl\ 

Ethiopia has tht: larte<,t li vestock inventorit:s in /\I'rica , int:luding more than 3x.74<J.320 cattie, 

I g,07S,SgO shet:p, 14. XSX/)S(J goats, 4S(),9 I 0 carm:ls, S,7()S,170 equines and 30,868,540 

chickens with livestock ownership currt:ntly contributing to the livelihoods of an estimated 80 

percent of the rural population ((SA. 20(6). In the arid and semi-arid extensive grazing areas in 

the northeastern , eastern, western as well as southern lowlands cattle, sheep. goats. and camels 

me managed 'lndtr migrau,ry pa\[(lrill production systcms. llowever. the full cxploitati'J'1 of these 

huge resources was hindered 1ue to a combination of factors such as drought. poor !.\enetic 

potential of animals, traditional system of husbandry and management as \\ell as the presence of 

numerous diseases (Mtenga el al., 1994). 

In Ethiopia ",here farm animals kept on pasture throughout the year climatic condi ti ons arc 

favorable for development and survival of infective stages of helminth parasites. hclminthosis 

rank as the major constraint to animal production causing anem ia, diarrhea. and emac iation 

resulting in reduced weight gains. increased production cost and mortality (Tembely. 1998). 

Among highly prevalent and economically important parasitic diseases is fasciolosis. which 

affects all domesticated animals as \yell as man, inducing signiticant morbidity. mortality and 

economic losses mainly in domestic animals (Dalton, 1999: Scott. 2003). F asciolosis occurs 

commonly as a chronic disease and the severity often depend on the nutritional status of the host 

(Georgi, 1985). Meanwhile. canle. sheep and goats are more susceptible to this parasite compared 

to other domestic animals (Schoenian. 2003). 

Estimation of the economic losses due to fasciolosis was insufficiently notified by lack of 

accurate information of the disease prevalence, complexity in disaggregating :md quantifying the 

direct and indirect etTects of the disease and lack of a comm,)n metlwdl)logy for assessing the 

economic loss (Ogunrinade and Adegoke 1982). The annual lo~s due to endl)parasitism including 

fasciolosis in Ethiopia is estinuted to be about 700 million Birr \\'hiIL decreased ~~roductiv ity 

alone due to Nyine fascil)lt1sis \\as estimated about 300 millil)n Birr ( I g~ltl..'~i ! (' t'l ,d .. 19l)~). 

Many researchers have r\.Tl1rtc,i prc\akncc of t~lscilllosi~ l)r l:.llik. Slll'\.' t' .\I1,l ~l).II:' \ 11 dirkrcl1I 

places of [thi,)pia: in ~hcq' ~l' - ~l\, ( Y iI ma. 1985): 77 . gu II (:\\'1..'\':1. I l)t)m .\\" l ~ ~ :' -'\, d \1\1~c. 



1994); in goats 40'Yr, «(idm.:yt:su<,. I 9X6); 3()'Yr, «(ietu, 19~n), 12.4!Yo (Rahmato, 1992) and in cattle 

S4.7(Yr, (Ft:kadu, 19XX) and X2.S'Yr, (Yadt:ta, 1994). Mort;()vl.:r, pre..vious preliminar: study at 

Mt:kelk abattoir and its \urr(Jundlr,~ an.:a \ pointl.:d out that till.: prl.:vakn(;(.: of i"asciolosis v. a'· 

26.13% (Tak<.:Ic, I Cje)5) in domt:<, tic ruminant'>. 

Economic importance of bovine fasciolosi<, has been the mUII1 concern of several \\orkers in 

Ethiopia. Currently in Tigray region. it is assumed that fasciolosis in ruminants may have a 

tendcncy toward') increasing pre'. alcnce llecal1s(' of the created favorable environment for 

reproduction of the snail vector. There arc increased irrigated landmasses from the newl: 

constructed microdames, ponds and the tendencies of the farmers to rear their animal s in these 

marshy and dumpy areas that could increase risk of fasciolosis in various parts of the region 

(Hagos, 2007). 

Studies on the epidemiology of fasciolosis in domestic ruminants such as cattle sheep. goats and 

camels were not so far conducted in Ofla. :\tsibiwomberta, I lintalowejerat and Alamata di strict 

of Tigray regional state. 

The objectives of this study hence. \\·ere the following: 

• Detennine field and slaughterhouses preyalence of fasciolosis of canle. sheep. goats and 

camels 

• Assess major risk factors associated \\·ith the disease 

• Evaluate the intensity of the disease such as fluke burden and liver lesions 

• Identify the Fasciola species affecting animals in the study area 

• Detennine the direct and indirect economic impacts exerted by the disease 



2. LlTRATlJRE lu:vn:w 

2.1. The d isea~e 

Andrews (1999) poi ntcd out that, h i~toricaJJy Jean dc Brie ( I 379) fi rst ei ted the disease known to 

be "liver rot" in sheep in Francc with out association to a worm . .lean de Brie did not associate 

the cause of the disease with liver fluke but thought as the (;()nsequenee of the liver being affected 

by toxic substances produced by certain plants. I· urthermore. observations made by an Italian 

phy~;ician, Fanensi Gabucinus (1523), described the worms n.:sembling pumpkin seeds in the 

blood vessels of liver of sheep and goats. Additional observations on liver fluke disease were 

recorded during the second halfofthe 16 th century: afterward the dige'1etic life cycle was named. 

The disease. fasciolosis, is caused by digenetic trematodeslf1ukes of the genus Fasciola. 

commonly referred to as liver flukes. The two species most commonly implicated are F hepatica 

and F. giganrica. Meanwhile. F. hepatica has a world", ide distribution but predominates in 

temperate zones and cooler areas of high altitude in tropics and subtropics while F. gigalllica is 

found in many regions of the world. mainly \\'ith \\'ide range of distribution in tropical regions 

(Urquhart et al. , 1996; Okewole el al .. 2000). 

Even though all ruminants are susceptible to Fasciola specie. frequent infection occurs in sheep, 

cattle and buffalo and has economic importance. Goats. camel. horses. deer and many other 

species of herbivore can be infected: however. the parasite is of less economic importance on a 

global scale in these hosts (Mira and Ralph, 1989: Torgerson and Claxton. 1999). 

Fasciola hepatica is wide spread in areas with altitude range of 1800 to 2000 masl \\-hile F. 

gigantica appear to be most common in areas belen\' 1:200 mas1: in between these altitude limit 

both species co-exist as the ecology is conduciw for bl){h snails so {hat mixed infection is 

envisaged (Urquhart et al. . 1996: Malone and Yiln1:1. 1998) 

F. hep(1tica and F. giganr ica causes major ~'Cl1'h)1l1 ic lossl':' in Ii yestock predorn i nant ly in E aSl 

Africa. F. hepatica was to be Shl1\\11 {he I11l1st impl1r!;lnl tlukc species in Ethiopia \\here it is 

distributed to over thrce quarter l1i" {he n:lIion l':-'ll'l'{ III lh~' ,lIld -l'(l)SYS!L'111 Iyin~ in l1orthe:lst and 

.' 



east of the cc)untry. Meanwhile..: the..: distribution of F giganlica was localized mainly in the 

western humid zone of the..: country that encompasses approximately one fourth of the..: nation 

(Malone and Yilmi::. I <J<JX) . 

The presence..: ()f fasciolosis in Ethiopi a has been known a long time and is responsible for causing 

considerable I()sses in live..:~tock production . Se..:veral researchers have reported its prevalence and 

economic significance such as Graber (1978), Bahru and Ephrem (1979), Yilma (1985). Abcbe 

(1986), Abera (]990), Mulugeta (1993): Daniel (1995), Solomon (2005) and \1eskercm (2006). 

Moreover, in recent years: small-scal e irrigation and water conservations arc being e;(pomdlng in 

many parts of the country, which has created habitats for nuke spreading vector and concomitant 

increased occurrence. 

2.2. The parasite morphology 

The genus Fasciola is a digenean parasite of ruminants and other mammalian hosts. which 

undergoes sexual and asexual generation parasitizing alternative hosts. Fasciola hepatica is leaf 

shaped worm of variable size ranging from 20 to 50mm long and 1 to 15 mm \\·ide. dark brown in 

color, marginal zone of vitelline is easily seen with two suckers close together at the anterior end. 

broader in the anterior than in the posterior and cone shaped. The cuticle is covered with 

backwardly directed spines that wear off with age, but are always yisible microscopically in the 

hollow of the shoulder and on the anterior cone through which trauma of hepatic parenchyma is 

caused (BO\vrnann et al... 2003). The nukes are easily recognized grossly and the only confusion 

likely is with F. gigantica. F. giganril'a is similar with F. hepatica but larger in size ranging from 

25 to 75 rn.rn.long and 3 to 12 mm wide. and has less prominent shoulders (l'rquhart t!r al. . 1996). 

The eggs of both F. heparica and F. gigantica are similar in that both are o\'al. operculated and 

yellowish- brov.TI in color measuring 130 to 150~lm by 60 to 90~lm and 156 III I qhlm by 90 to 

104~m, respectively, and haye a thin shell containing a morular mass lSl1u\sby. 1 L)S6: Hendrix. 

1998). 



2.3. The snail intermediate host 

The rrineiral intermediate hosts of /-CJlcifJ/a '> rec)es an; / ,)JlIII1(!(f(! trlll1cutulo for Fasciola 

hepatica and /,Yl11l1eue l10talensis f<lr /- ;!,iKantica ;\11 require water esreeially for breeding but 

spend much of their time out side .. / hey need high oxygen, and are never found in deep water 

(Radostitis el al., 1994; Urquhart el of., 1996; 8()\~mann el a/., 2003). /,Yl11neae nala/ens'is is truly 

aquatic where as L. lruncalufa is amphibious (Troncy, 1989). The lymnaeid snai ls that serve as 

intermediate hosts require neut;al suils that remain (ea';onably moist throughout the year and tend 

to flourish where winter areas are not so cold ct c.; to destroy the eggs and juvenile stages thus 

permitting the parasite population to sUf\'i\'e its s(;ason of hardship in both definiti\'e host and the 

environment (Bowmann el af.: 2003). 

Fasciola hepatica uses a mud for the intermediate host survival so that infection with thi s 

species is usually associated with herds and flocks grazing in the mud areas during wet season or 

on marshy land. On the other hand, F. giganlica uses water snails for its intermediate host. 

Therefore, infestation with this species is associated with livestock grazing in wet and irrigated 

lands (Spithil et al., 1999). 

According to Urquhart et al. (1996) and .-illdre\\·s (1999), L. truncatula is the most common and 

widely distributed snail in the world. ;"'loreover. among important Lymneae species in different 

countries out side Europe are Lymneae diaphena in South America, L. victor in South America. 

L. humilis and L. columella in North America. L romentosa in Australia and Ne\\ Zealand and L 

bulimedidae in South USA and Caribbean. La!lllleae \'ictor and L. columella are distributed in the 

regions of Brazil and Uruguay (Ueno er (u .. 198~: Crquhart et al., 1996). 

Morphologically the body of L. trul7carulo does not form the major parts of the whorls shell like 

in L. natalensis, which is known to h3w at le3ST ti\ 'e whorls. In some other species. there arc' 

more than four whorls. Under field conditions. the specimens of snai Is on necked-eye are d3rk 

brown or black in color. The adults smil5 ~lfc' rJrel~ more than 4 to 5111111 long (Reinecke aliI .. 

1983, Urquhart (If o/. 1996) . 



f_ymneae !runca/ufa arc capable of with standing summer drought or winter freezing for several 

months hy hihernating deep in the mud . Optimal conditions includes slightly acidic pI' 

environment and a slowly Illoving water medium. lhey feed mostly algae and the optimal 

temperature range for development is 15 to 22\ .. helow 10\. development ceases. LYl77l7eae 

na{alensis is aquatic and associated with permanent ""ater channels or dams. Development with 

the snails is completed at the end of rainy season (Crquhart et af. , 1996; Bowmann e/ al., 2003) 

:' :to Uf(' cycl<: 

The life cycle of Fasciola species consists of five phases from egg laying up to adult worm 

formation in succession: passage of eggs from the final host. hatching in the environment. 

development in the intermediate host, encystment and ingestion or the larvae by the final ho t 

(Andrews, 1999). 

The life cy::le of Fasciola hepatica is typical of the family Fasciolidae. It is indirect where the 

parasite requires snails as intermediate host. The principal intermediate hosts of Fasciola are 

Lymneae truncatula for F. hepatica and Lymneae nala/ensis for F. giganlica in Africa (Radostitis 

et al., 1994, Crquhart el al. , 1996). 

Fasciola eggs are laid in the bile ducts. pass dO\\TI into the inte tine and then pass out in the 

faeces. They develop and hatch releasing motile ciliated miracidia. This takes nine days at 

optimal temperature of the 22-26 DC and little de\'elopment occur below 10 DC (Hendrix. 1998). 

The mechanism of hatching is a complex process. depending on responses to several external and 

internal stimuli. Lights, and tonicity of the en\'ironmental tluid. are among the external factors 

and the miracidium itself contributes an e~me. which acts upon the eggshell. and in particular. 

upon the cement sealing down the operculum \\'hich is present in trematode eggs (Radostitis et 

al.,1994). 

The liberated miracidilID1 has a short life span and mllst find :1 suitable snail \\'ithin three hours 

for successful penetration. In infected snails. dt'\ t"1,)pmt'I1l pn)(l.'l.'d s through sporocyst and radial" 

stages to tinal stages in the intermediatt" host. lhl.' (l.' fL'.1rial.' I hI.' (I.'rcariae arl.? shed from the snail 

as motile fom1s, which attach thcmsl.?l\'cs tl) linn Sur1.1( L' S suc h .1~ grass bladl.?s and encysted therl.? 

(, 



to form the inf(;ctive '> tag(; , metacecariae. It tak(;s a minimum of () to 7 weeks for completion of 

the d(;'/e lopment frr)m miracidium to metacercaria, although under unfavorable circumstances a 

p(;riod of <,e\<.:ral months is retjuired . Infl:ction of snail with one miracidium can produce over 

4000 meU:tcercariae .. / his phenomenon is called paedogenesis, which is essential point in the life 

cycle of trematode ,>. Metacercariae ingested by the final host ex cyst in the small intestine, 

migrate through the gut wall, cross the peritoneum and penetrate the liver capsule. The young 

flukes tunnel through the parenchyma for 6-8 weeks then enter the bile ducts where they migrate 

to larger ducts (v,::tdoqitis el af.. 1994). The prepatent period fflr F. hepalir.:c is from 10-12 weeb 

and for F. gigantiw is 13 to 16 weeks. The longevity of F. hepatica in untre;w:.:d sheep may be 

years, while in cattle IS usually less than one year (Urquhart e( af.. 1996). 

2.5. Pathogenesis and clinical Signs 

Several workers described the pathology and pathogenesis of fasc iolosis in detail during the 

1960s; however, there are still undiscovered pathological changes in particularly to Fasciola 

species infection in domestic ruminants (Behm and Sangster, 1999). Adult liver flukes live in the 

bile ducts of the final host (Radostitis el al., 1994) \\'hile immature flukes are found in the liver 

parenchyma where it causes severe pathological lesions; ho\\·e\,er. occasionally aberrant flukes 

are found and become encapsulated in other organs such as lung (l'rquhan et 01 .. 1996). 

Abrasions caused by spines and the prehensile action of the suckers appear to account for the 

damage caused in the liver. Death of the host is a consequence of the hemorrhage induced by thi s 

damage; howe\'er. the precise causes of the pathology are still UnknO\\1L though information on 

histopathology and examination of caecal contents are bases tl,r the kI10\\'ledge of pathogenesis 

(Behm and Sangster. 1999). 

The pathogenesis of fasciolosis may vary depending upon the dewlopment of the parasite in the 

liver and the species of the host involved. ~1ost commonly. the p:nhogenesis of fasciolosis has 

two phases: the first phase occurs during immature nuke migr:llil)n in the liwr parenchyma while 

th~ secon·j phase l'·:curs when the adlllt parasitt' c'st:lhlishe" in !he bik dUCh . The first phase is 

associated with liwr tissue damage and causes henwrrhage \\ hik Ihe :-;l'(lmd pha:-;(' results by the 
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haematophagi(; activity or adult flukes and damage to the biliary mucosa, which causes 

cholangitis by their cuticular spint:'; (Radostiti s et (J/ , J 994). 

Several clinical syndromes may he associated with liver /luke in/l;dion , depending on the 

numbers and stages or development or the parasite and on the presence or absence of bacteria: 

Clostridium novyi. The disease causes a wide range of clinical signs but none of the syndromes is 

pathognomonic. Depending on the number of metacercariae ingested, the disease could be 

manifested in acute, sub-acute or chronic form s. Acute form of the disease occurs during invasion 

of the liver by recently ingested metacercarial' that causes trauma and is inflated by the migrants 

tunneling about in the liver and cause inflammatory reaction , which results in heavy fatal clinical 

illness (Bowmann et aI., 2003). It occurs 2-6 weeks after the ingestion of a large number of 

metacercariae, usually, over 2000, which invariably causes severe hemorrhagic trauma during of 

immature fluke migration in the !i\'er parenchyma (Lrquhart et al .. 1996). 

In the subacute form of the disease 500-1500 metacercariae are ingested over longer a period of 

time, of which some might have reached the bile ducts , cause cholangitis, and others still 

migrating, cause less severe lesions. This is manifested as a rapid and severe hemorrhagic anemia 

with hypoalbuminemia, rapid loss of condition, submandibular oedema and ascites may be 

present (Radostitis et al., 1994; Bowmann et af .. 2003). 

Chronic fasciolosis is the most common form in cattle, sheep, goats and other hosts (Kauffmann. 

1996). It is associated with the presence of adult flukes in the bile ducts and is characterized by 

the classical clinical signs: gradual losses of condition. progressive weakness, anemia and 

hypoproteinemia with development of edematous subcutaneous swelling. especially in the 

intramandibular space and over the abdomen l BO\\l11aJlli e! af .. 2003). 



2.6. Epidemiology of the disease in domestic rumimmts 

Fasciolosis i<, principally cosmopolitan cmkmic infection and or greatest economic importance in 

ruminants v.hile in human occurs hy chance and rocal in distrihution malton , 19(9). 

In developed countries, the incidence or fasciolosis can reach up to n%. Ilowever, in tropical 

regions, it is considered the single most important helminth infection of cattle with prevalence 

30% to 9(/1:, in Africa, 25% to 100% in India and 25% to 9 (;I/r) in Indonesia (Spithill, e/. al.. 

19Y9). The incidence in Ethiopia is known to be relatively high (Graber, 1975; Bahru e / 01.. 

1979). 

Factors that substantially influence its occurrence, dissemination and epidemiology of Fascio la 

species are the host, parasite and environmental risk factors or their combination. Availability of 

suitable definitive host, snails intermediate host, altitude, temperature and soil types are 

important factors for Fasciola species existence (Bowmann el al .. :20(3). 

2.6.1. Host factor 

The genus Fasciola has adapted to alternative hosts in which susceptibility of\'arious species and 

breeds of animals to the parasite vary and are genetically determined (Crquhart el al., 1996). 

Evidence suggests that sheep and cattle may be considered the main host species, pigs and 

donkeys being secondary (Mas-Coma et. aI., 1999). Ho\w\·er. cattle. sheep and goats are more 

susceptible to internal parasites than other types of farn1 liWS10ck tSchoenian. 2003); some 

ruminants show resistance against establishment of Fasciola species. For example, Bas indicus 

cattle appear to be more resistant than B. taurus to infection \\'ith F hl!parica (Torgerson and 

Claxton, 1999). The Indonesian Thin Tail Sheep have high resistance against Fasciola giganlica 

but not against F. hepatica (Roberts ef al. 1997). Khallaayoune t.'( 01 .. t 1991) reported particularly 

marked infection \'ariations in the Timahdin breed in sheep in :'ll1rl1('('l1 . l! \\as indicated that the 

major mechanism of resistance was manifested against immature par~1sit('s \\hile Merino Sheep 

did not acquire resistance against F. ht.'plIlica (Radostili:.-; t'( til .. 1lN-l: l 'rquhan 1.'( 01 .. 1996). 
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Infection depends on several factors related to the vectors, biology and management of the flocks 

and herds. In EUropl' , the molluscs population reaches maximum den:;;ity bctwe('fl November and 

March and start decrea~i ng heginning April. During the rainy season, from ./une to October only 

few snails remain to ensure survival of the specie,> (\!lira and Ralph, J 9X9). 

The low incidence of fasciolosis in goats could relate to their grazing behavior. Goats naturally 

are browsers and usually prefer to fecd on higher plants than grazing grasses (Oevendra and 

Marca, 1983 ; Georgi, 1985; Paync. i 9QO). The epidemiology of the disease is also influ":!""lce by' 

the grazing habit of the animals. Animals grazing in wet marshy areas, favored by the lluKe's 

snails are more likely to become infected. 

Adult flukes can survive for as long as 6 months up to 2 years in the livers of infected cattle but 

sheep can live for longer period. The egg production figures for F hepatica are impressively 

high; in light infection in sheep (up to 50 flukes). each fluke produces an average of 25.000 eggs 

per day over a long period. Eggs production is responsible for high degrees of pasture 

contamination and thus greatly influences the epidemiology of the disease (Fairweather e{ af .. 

1999). 

2.6.2. Climate and environmental factors 

Parasite distribution in the environment IS e:-:tremely variable (Hanson and Perry. 1994). 

However, despite the variability, for Fasciola species to complete their life cycle the em ironment 

must provide a consistent set of suitable conditions of moisture and temperature for the 

development of the larval stages and the dewlopment of the intermediate host itself (Torgerson 

and Claxton, 1999). Generally, F heparica is found at an altitude of above 2000 meters abow sea 

level (masl) while Fgigantica fow1d belo\\' 12l)O mast (Radostitis et al., 1994: t'-.lalone and 

Yilma. 1998). Media with slightly acidic PH are considered optimal for the de\'elopment of 

Lymnaedae (Urquhart el al., 1996). 

In many parts of the tropics as well as in 1Cmrl..'r.ltc? ~\rcas thc numbers or larval stages l)t' parasitic 

helminths found on the pasture l~)lll)\\ :'l,:\~\)n.\1 tllll'tllatil)!1s. \11\ 'cstigations carried l)llt ('\\1 



Fasciola lar;ae ecology in parts of sub-Saharan Africa, the rate of development and the longevity 

of eggs and larvae vary with tt.:Illf)t.:rature, rainfall and humidity in different geo-ecologic,,1 

regions and may have an influenct.: on lht: seasonal availahility and ahundanct: of tht.: free-living 

stages of i'a lciola parasit<.:s. Tht: survival of' F hepatica infection on tropical pasture is variable 

depending on the climate and degrt.:e of shade, hut tht: infective larvae are relatively resistant for 

1-3 months on pasture (/lanson and Perry, 1994). On the other hand, European temperate climate 

is unfavorable for the survival of Fasciola giganlica, while Fasciola hepatica prefers cool 

climate (Crauhart et aI., 1996). 

/Effect of temperature on snail, intermediate host, is important to consider as epidemio logical 

factor. When temperature rises above 10°C and is maintained above that level, a significant 

multiplication of snails and fluke larval stage occurs. Maximum growth of snails occurs at 18-27 

Dc. L. trancalula can grow to sexual maturity in 3 to 4 weeks, depending on the amount of food 

available and the number of parasites in the snail. It is stated that L {rancalula , the mud snail , 

may undergo a prolonged state of aestivation. if the em'ironment dries out, during which 

transmission of the parasite is suspended but when the rains return. there can be rapid 

recolonization of the environment (Torgerson and Claxton. 1999). The minimum temperature for 

the development of L. Natalensis, intermediate host for F.gigantica, is greater than that required 

for the intermediate host of F. hepatica. Development of cercariae does not occur below 12°C. but 

grows in 73 days at 15°C and 25 days at 30°C (AI Habbib and Al Zako. 1981). 

The optimal moisture condition for snail breeding and the dewlopment of F. hepalica with snails 

are provided when rainfall exceeds transpiration and field saturation is anained. Such conditions 

are also essential for the development of fluke eggs. miracidia. searching for snails and dispersal 

of cercaria! being shed from the snails. Typically. long \\'et seasons are associated with a higher 

rate of infection. However. large number of cysts more likely infects sheep during dry periods. 

following a \yet season. Due to a reduction in a\,aibbility of pasture. animals are t(:wced to graze 

in swampy areas or in areas where the water has receded. there by cOlltaminming the vegetation 

resulting in heavy infection with metacercariae in Fdscioid 5peci~s (.I lanson and Perry, 1994; 

Torger 'on 3 . .Ild Cla.\.ton. 1999). 
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Metacercaria(; hav(; been shown to survive for more than one year in the laboratory but under 

pasture condition, it is likely that high level or inl't;ction does not persist for such long period 

(Soulshy, 19~(» ; howe ver; both F hepotica eggs and Illdacercariae can survive over the winter 

and play on imp()rtant rol<..: in the epidemiology (Urquhart et 0/., 19%). /\t 12-14'1( , up to looex) 

of metacercariae can survive for 6 months while only 5%) survive for 10 months in pasture lands 

and up to 3 months in harvested hay in endemic highland areas. Metacercarial sun·ival is reduced 

in hot condition (Torgerson and Claxton, 1999; Njau and Scholtens, 1991). 

Moreover, discovering the multiple causation of the disease might be predicted through 

Geographical Information System (GIS) and satellite sensor technology emerging new tool far 

epidemiological studies on human and animal cases, especially vector-borne diseases with strong 

environmental determinants. The new tool was applied in Ethiopian condition to predict 

prevalence of fasciolosis because of presence of suitable information on the di sease and natural 

habitats in a defined ecosystem (Malone and Yilma, 1998). 

In Ethiopia, the general pattern is that the low- lying areas in the highland have poor drainage and 

the soil seems to be acidic and there is suitable temperature, moisture and snail s intermediate 

host. This condition favors the development of fasciolosis. Various researchers recorded the 

epidemiology of fasciolosis in different areas in Ethiopia. The fol!o\\·ing table summarizes 

prevalence offasciolosis in different parts of Ethiopia (Table 1). 
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Tahle 1. Pn:valcnce of fascio]osis in different parts of Ethiopia 

--- - ----- -
Area Pre v~J(;nce (11.,) Anima] Authors 

facca] ahattoi r srccles 
-----

Mekellc 32.~ I lagos (2007) 
Addis Ababa 22.75 oVlnc Bcrhanu (2006) 
ELFORA 1.14 1.14 OVInC Mcskcrm (2006) 
Debre Berhan 64.23 ~3.6 bovine Zerihun' (2006) 

54.17 OVIllC 
Upper Blue Nile 37.2 bovine Solomon (20()5) 

:i8 .6 oVlne 
Jimma 57.58 bovine Moges (2003) 
Gondar 43.1 bovine Mezgcbu (2003) 

40.6 oVll1e 
Assela 32.9 31.8 bovine Dinka (]995) 
Awassa 30.43 bovine Hailu (1995) 
E. Gojjam 50.56 bovine Beyazn (1995) 
Tigray 26.13 bovine Takele (995) 
Nekemte 18.99 22.72 bovine Wassie (J994) 

12.42 15.56 oVlne 
Debre Berhan 80.0 88.57 bovine Dange (1994) 
Bale 34.6 49 bovine Abduljebar (1994) 
Zeway 56.6 bovine Adem (1 994 ) 

38.9 oVll"e 
W.Shoa 26.22 81.6 bovine Yadeta (1994) 

84 ovme 
Kombo1cha 45.26 53.5 bovine Mulugela (1993) 
Wolliso 27.1 bovine Rahmato (1992) 
Soddo 15.77 47 bovine Abdul (1992) 
Chillalo 60.2 bovine Zerfu (1991) 
Assela 32.0 53.72 boyine Wondo\\'osson (1990) 
Dembidollo 77.8 bovine Abera (1990) 
Kallu 15.77 bovine Girmay (1988) 
BahreDar 60.2 bovine Fekadu (1988) 
Gondar 75.1 bovine Roman (1987) 
Nekemte 32.0 bovine Abebe (1986) 
Gondar 40.6 bovine Gebreyesus (1986) 
Hollota 82.78 bovine Yilma (1985) 



2.7. Economic significance of the disease in domes tic rumin ants 

!-'asciolosis CaUses iJ nportant economic losses in most regions of the world where cattle and sheep 

are raised. In areas \', here ruminants arc raising, inl'ection is principally endemic (Radostitis. ef 

al., 1994; f1ar,son and Perry, 1904). 

F hepatica has a cosmopolitan distribution but the distribution of F I{il{anlica is more limited, 

being restricted to tropical areas and have been recorded in Africa, the Middle East. Ea51ern 

Europe and South and Easkm Asia (Torgerson and Claxton, 1999). About 250 million sheep and 

350 million cattle are at fasciolosis risk worldwide (Ramajo, el. ai , 2(01). In many countries 

about a quarter of the sheep aDd cattle, populations are exposed to infection causing severe 

economic losses (Chen and Mott, 1990). 

Economic effects of the disease in livestock can range from sudden death because of mass ive 

infection to subclinical infections, which produce marked economic losses. Se\'eral authors have 

estimated the economic losses due to reduction in the live weight gain and milk production. 

The direct impacts of fasciolosis are liver lesions. reduction in feed utilization efficiency, 

depravation of the animals of ingested nutrients, and reduced feed intake through loss of appetite 

and discomfort leading to reduced feeding time (Radostitis el al.. 199-L C rquhart el al., 1996) . 

The economic implications; however, are assessed best at the output and input lewis. The effects 

include grO\\1h rates, reduced production of meat. milk. and \\001. reduced reproductive 

efficiency and mortality, 

Faseiolosis C3.Il also lead to total carcass condemnation when it is assl1ciated \\ith jaundice and 

severe emaciation. ~loreo\'er. it has been found that 2% mortality rate may occur in the case of 

acute fasciolosis (Fabiyi and Adepeye. 1982: Gracey er al .. 1999: Soulsb:. 1986). 

In West Germ3.IlY. the economic loss in the form of reducl:'d meal and milk production was 

estimated w be 5 jollaTs per animal per year (GrJccy t' i !II .. ll/l)t)t It \\~l:- e~li l11L1lcd that 

fasciolosis a(,COlU11 tor an annual loss l1j' :lholll 50 million dl)ll.lr::; ill milk ~1l1d l'.le~1l production in 

the Unitc'd Kingdl1111 (Ogunrinadc ef 01 .. 19RO). In gl'I1Cral. inkcli\)1l \)( ,ll)ml'~lil' rumi nants with 



liver /luke causes significant economic loss estimateu at over US$ 200 million per annum to the 

agricultural sector worldwiddl{amc;jo, el. aI. , 2()() 1). 

Swell (1966 J: cited hy Dakkak (1 CJ<) 1), estimated that about 0.1 n kilogram of body weight per 

/luke is lost annually because of faseiolosis in catt le . In sheep and cattle , the reduction of weight 

gain and other adverse effects depends on the parasite burden. Infection has also serious effect on 

milk quantity and quality; it causes lower fertility rates in cattle and sheep (Y1achanicka, 2000), 

Cowdery (1984) also estimated a loss of between 8 to 28% in body weight in-group of animals 

exposed to light heavy fluke \':orm burden in six-month period (Fabiyi and Adepeye, 1982: 

Campbell and Rewe, 1986). Other workers (Henderson and Blood, 1974: Fabiyi and Adepeye. 

1982) recorded an estimated loss of 10% carcass weight loss due to bovine fa'iciolosis. 

The economic loss due to reduced milk yield resulting from fasciolosi s is also immense. Ross 

(1977) estimated even in low le\'el of infection with 100 flukes can lead to 8% reduction in milk 

production. A 16% reduction rate in cattle infected with 250-300 flukes and 20% reduction rate 

in animals infected by 500 or more flukes is reported. This parasite may reduce beef production 

by 10%, milk production by 16% and the loss of flesh in affected sheep by 25% as indicated by 

Thomton and Gracey. (1978); Yagoub and EI-Khawad, 1980). 

Various reports indicated that fasciolosis is a serous problem of livestock production in Ethiopia 

causing considerable economic losses. The annual loss due to endoparasitism including 

fasciolosis in Ethiopia is estimated to be at 700 million Birr (Mulugeta er 01.. 1989). The 

economic impact of fasciolosis is huge because of decrease in production and rrvductiyity of 

animals. A rough estimate of economic losses because of a decreased productiyir: alone due to 

bovine fasciolosis is estimated at 300 million Birr (Bahru and Ephrem. 1978) 

It brings death. loss of carcass weight. reduced milk yield, condemn~lli\.1n \.1t atleeted liwrs. 

decline in reproductive perf0Il11~mee. predisp\.1se animals to other diseases ~1l1Li addili\.1nal cost due 

to treatment ,Olsen. 197-1-: Rad\.1s1itis t'l al .. 199-+). 



It is likely that fasciolosis is considered on<.: of the major constraint to sheep production in the 

Ethiopian highland (ILeA, 1<)<)1). It causes huge direct and indirect Loss. Financial losses due to 

ovine i"asciolosis wus estimated at 4X .X millirJn Birr per year of which 46.5'%,48.8% and 4.7 <Xl 

were due to mortality, productivity and livcr condemnation, respectively. Reduced reproductive 

efficiency manifests it self through reduced potential development, extended lambing intervals. 

reduced weight and number of weaned offspring per ewe and subsequent effect on the age and 

sex structure, and genetic impediment of the flock (Ngategize e{ 01. , 1993). 

Preliminary surveys were carried out on the prevalence and economic losses in different parts of 

Ethiopia. Bahru et al., (1979) has reported prevalence of bovine fasciolosis in eight of the 14 

administrati've regions namely Kaffa, Illibabur. Sidamo, Showa, Wol1cga, Wollo, Gondar and 

Arsi. In this study, the mean Fasciola spec ies infection level was 6 I % with highest incidence in 

Kaffa (86%) and lowest in Sidamo (42%). Similarly, different studies indicated that prevalence of 

fasciolosis was 38.6% Solomon (2005) in Cpper Blue Nile, 22.75% in Addis Ababa(Berhanu. 

2006),75.1% in Gondar (Roman, 1987),53.72% in Arsi (Wondowosson, 1990),3 1.8 % in 

Assela (Dinka. 1996) and 32.8% in Mekelle (Hagos, 2007) abattoirs. 

Some of the annual losses recorded \\'Cre 350 million Ethiopian Birr in eight administrative 

regions (Bahru et al., 1979); 497,752.56 Ethiopian Birr at Gondar abattoir (Roman, 1987): 

119,704.15 Ethiopian Birr in Arsi administratiyc region (Wondowosson. 1990) and 1.026.951.12 

Birr at Mekelle abattoir (Hagos, 2007). 

Further, more various researchers with substantial information variations reported on economic 

losses due to fasciolosis in different parts of Ethiopia. Detail reports are summarized on table 2" 



Tahlc 2. Financial losses due to fasciolosis in di rICrcnt rarts or Ethioria 

Annual losses in (Uh.Birr) Place (A hattoi r) Authors 
-- -

1,026,95 1.12 .vkkclk I lagos (2007) 

178,933.36 Dc.:hrc Bcrhan Tcsraye (1995) 

376,019.70 Dire Dawa Daniel (1995) 

112,775.54 A \'.-assa IIailu (1995) 

100,707.00 \ehcmte Wassie (1995) 

109,601.24 Robe Abduljebar (1994) 

180,942.48 Bahir Dar Y ohannes (1994) 

266,741.37 Kombolcha Mulugeta(1993) 

142,128.00 Soddo Abdul (1992) 

488,789.00 Jimma Zewdu( 1991 ) 

119,704.15 Assela Wondowosson (1990) 

92,153.60 Bahir Dar Fekadu (1988) 

497,752.56 Gondar Roman (1987) 

67,667.40 "\"ekemte Abebe (1986 ) 

631,320.00 Addis Ababa Getachew (1984) 
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2.8. Puhlic health importance 

J Juman infection hy F hepatica has not heen gives it due attention; however, it is a disease of 

public health importance. Reports estimate that as many as 2.4 to 17 million people are inf'ccted 

and 180 million people are at risk w(Jrldwide (\1as-Coma et al., 1999). It is worth mentioning 

that the numbers of reported clinical cases and of infected people identified during 

epidemiological surveys have been increasing since I no (WI 10, 1995). 

The WHO review (Chene and Motti, 1990, cited by Dalton, 1999) was the first paper to highlight 

the importance of human cases; however, human infection by F. hepatica was considered a 

disease of secondary importance. Human fasciolosis infection is high in areas where extensive 

sheep and cattle raising occur. 

In humans, fasciolosis (caused by Fasciola hepatica) is focal in distribution and sporadic cases 

occur throughout the world while in ruminants the infection is principally endemic and of 

greatest economic importance. In Europe, cases are associated with the eating of watercress 

contaminated with metacercariae (Soulsby. 1986). 

Fasciola hepatica may be acquired by man, but not directly from animals. Human infections 

may occur by chance in endemic areas depending on people's eating habits, most commonly 

because of eating infected vegetations and is becoming a serious condition to date. The vertebrate 

hosts acquire infection by ingesting the metacercariae with water plant (Chene and ~lotti, 1990. 

cited by Dalton, 1999). 

The degree of pathogenecity of F. heparica to man depends on many factors, panicularly the 

number of worms present and the organs infected. Mechanical and toxic effects are 

characteristics (Elmer and Glenn. 1(82). F. gigomico rarely infects human. Reponed cases are 

usually from AJrica. 
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2.9. Treatment and contl'ol measures of the disease 

2.9. J. J reatmc:nt strategies 

A number of agents may be used to treat Fu.lcio/u speeies infected animal. Carbon tetrachloride 

and other old drugs have been used for more than 50 years. Because of its inconvenient side 

effects, this drug is no more in usc for treatment. 

Howe\'er, efticient drugs arc now available. the ones of choice are diamphenethide, and 

triclabendazole, which removes the developing stages over one week old. Two other drugs, 

rafoxanide and nitroxynil, which at increased dosage rates will remove nukl!:; over four weeks 

old are in common use (Hanson and Perry, 1994). 

A single dose of diamphenethide accompanied with movement of cattle to fluke free or well 

drained or pasture recently cultivated field should be adequate treatment. However, with 

rafoxanide (cattle and sheep 7.5mg/kg B\\') or nitroxynil (cattle and sheep lOmg/kg BW) a 

second treatment may be needed 2-3 weeks later (Mira and Ralpha. 1989). Out breaks of 

fasciolosis can pe treated with any of these drugs and following treatment the anemia usually 

regresses within 2-5 weeks. Albendazole is also effectiw against adult flukes (Urquhart et al., 

1996). 

For bovine fasciolosis, the only one drug. \\'hich could remO\'e the early parenchyma stages of 

flukes, is triclabendazole (cattle 10mg/kg B\\'. sheep 12mg kg B \\ '). Albendazole (cattle 

lSmg/kg B\\'. sheep 7.Smg/kg BW) is also effectiye at an increased dosage rate. In lactating 

cows, where the milk is used for human consumption, the aboye drugs either are banned or have 

extended \\ithdrawal periods in most countries. ,-\n e\ception is o\)"Clozcmide (cattle 10-1Smg/kg 

bw. sheep 15-20mg/kg bw). which is licensed tl1r use in bctating animals in many countries and 

has milk \\lth holding time of up to 3 days (lirquhart l'f 0/ .. 1996) · 



2.9.2. Control measures 

Lft<.:ctiv(; con:rol of internal parasite prohlems requires prevention or life cycle.: ff()m completion, 

hy use or ant~clmintics, use or "sat(; pasture" arter treatment. use of other animal species and 

managing animals and pasture efrcctively. Control or Fasciola species infection is based on 

strategically applied chemotherapy (Ilanson and Perry, 1994), 

!::radication ( ) f the parasitic infeni0r.s of fascio\()sis is rarely a practical lptJon and ;f COIJrsc 

needs to aim at the reduction or disease to allow economic livestock production. Specific :.:im of 

the control programme may be to prevent build up of parasites in the en\·ironmcnt. reduce chance 

of contact between intermediate and final host and to avoid areas of hea\'y contaminatioll of 

pasture. Reduction of pasture contamination may be obtained through use of anthelmintics, 

management regulation, use of molluscicides and biological competition as components or 
integrity control program (Radostitis et at., 1994; Dalton, 1999). In addition. the use of resistant 

animals to reduce impact of infection may have potential, especiaIl: where treatment cost is 

relatively high (Urquhart et al., 1996; Roberts el af , 1997). 

Host treatment with anthelmintics is the principal method employed to control fasciolosis. 

Strategic mass treatment are generally carried out using anthelmintic drugs. notably specific 

narrow spectrum drugs at predetennined intervals based on the perceiwd duration of 

prophylaxis. :\11 animals in a herd or flock may be treated or treatment may be targeted at a 

particular group of "aluable animal of risk at a peak of the fluke season. \\ 'hen routine treatment 

with triclabendazole is practiced. it is recommended that t\\·o treatments be administered with an 

interval of 5-6 weeks to an individual animal (Hanson and Perry. 1994). 

Regular treatment of at 12-13 weeks intervals with llukicides e1Tectiw against b()th mature and 

immature tluke will reduce the intensity of infection in a tlock or herd l~\"er timc' . This should be 

effective reg3fdless of the climate provided there are no 5ignitic3.nt \\'ildli fe reservoirs of 

infection or infected irrigation or watercourse that could rL'constitllte the r~1~ture . Once the 

prevalence of fasciolosis has been reduced to a low proponil111. it may bl.' Ill~:'5i ble to reduce 
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treatmcnt intcrvals or dispcnsc with trcatment completely for a number of years, though 

reinfection appear to occur eventuall~ n orgcrson and Claxton, 19(9) . 

Molluscicides: Molluscicides havc bccn uscd Doth successfully and cost efTecti\·cly to control 

snails populations (Urquhart el a/., 1996), however, this approach has been not achieved wide 

acceptance. Risk of environmental contamination may be unacceptable, particularly when 

molluscicide kills utility species such as fish and crabs. Because of the snail s' high biotic 

potential , pasture can quickly bcu)mc r(;-inf(;';~ed. The most importll1t (;fJmpounds. \~h ich e(ln be 

applied to control snails, are niclosamide. sodium pentachlorophenate and N-trit; Imorpholine. 

Niclosamide is highly toxic to snails and eggs at 0.1 to 0.2 ppm and has low toxicit; to mammal s. 

Sodium pentachlorophenate is also effecti ve when applied at 0.4 to 10 9 per m2 on snail habitat 

may be used. Like niclosamide, it is highly toxic to fish (Torgerson and Claxton. 1999: Bowmann 

et al., 2003). 

Because of the disadvantages of anthelmintic chemotherapy and chemical control of snail 

population, include residues in both the host species and the environment and the de\·elopment of 

anthelmintic resistance, there is increasing interest in developing more environmentally friendly 

approach to fasciolosis control. These include natural molluscicides. \accination. management 

and biological control and the uSe of resistant livestock (Torgerson and Cla:-.;ton. 1999). 

Hanson and Perry (1994) and Malone and Craig (1990) thought that seasonal strategic 

application of effective anthelrnintics SPecific for fasciolosis as well timed prophylactic and 

curative treatment play important role in the control of liver fluke infection. Option of strategic 

chemotherapy could be indicatiw at the end of a period when larval de\·e!opment in the fluke 

eggs or in the snails has been retarded and \\'hen the reproductive rate of snails is low or their 

activity is impaired. Curative treatment was recommended to conduct about one t(1 two months 

after the expected peak infection of the h(lst aimed to remove the residual nuke burden acquired 

from metacercariae on the herbage. Occ1sionally tactical treatment 1l1J: he required when the 

seasonal climatic condition are bh)rahle Illr the parasites and snail dewlopment or in areas 

where metacercarial intake often l)Cl'ur~ J~ ~l result of restricted ~aLil1~ ,If \\(,l JreJS durin 'l di\ 
~ - ~ . 

season( Hanson and Pen}·. 199-l1. 
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Ilowcver, Torgerson ami Claxton (I <;<;C)) ,> uggcstcd that strategic control programme USing 

anthelmintic!'> for different climatic zoncs (;fluid he modified in light of local knowledge of the 

infection. 

In Europe, most transmission of fasc iolo '>i'> inf(;ction to cattle occurs in thc autumn. A single: 

treatment in the winter, crfectivc again'>t all stages, \.\-ill minimize pasture contamination in the 

spring. In regions with mild winters. significant numher of over wintering metacercarial or fluke­

inf':~ted s'lails may survive. In thi:, case. <:dd iti ona l treatmer.l active ;Igain <;t juvenilec; may he 

necessary during the transmission season. Torgerson and 'laxton(1999) suggested that twice­

yearly treatment provides a more effective long-term control of fluke inICction in cattle than once 

yearly treatment; however, in Gulf coast states of United States, local recommendations are based 

on the facts that, transmi ssion ceases during the hot, dry summer (Kaplan el al., 1994). In 

addition, because of high summer temperatures. which are often combined with drought, flukes 

normally, survive within Duke-infected cattle. In this case. a single treatment against adult fluke 

should virtually destroy the entire population of viable Dukes, but in high-ri sk year. additional 

treatments with a flukicide that kills bothju\'eniles and adults may be necessary in spring. 

Malone and Craig (1990) suggested that clinical infections where prevalence in a herd is less than 

25% and the mean egg count less than 0.5 eggs per gram of faeces, the herd burden is considered 

low and there is low probability of economic loss .. -\reas where prevalence is 25-75% and the 

mean egg count 1-5 eggs per gram of faeces infection is moderate, and economic loss is possible: 

where prevalence is more than 75° ° and mean egg count are greater than 5 eggs per gram of 

faeces then the burden of disease is high \\1th concomitant economic loss. 

Hence, the type of control progranl that can be recommended \yill depend on local husbandry and 

climatic conditions together \Ylth socio-economic factors relating to the li\,estock O\\l1er. These 

factors will vary between temperate and tropical clim::lles ::IS well as bet\yeen f::lTIners and 

industrial companies to lesser de\ eil1ped ('I)llntries. \ range of modules th::lt predict the likely 

infection of fasciolosis in particular year~. b:1Sed l111 climatic data, contamination rate of liwrs 

and the local epidel11iolog~ l1( IJ1t~'ctil)Il. h:l\ e bl'l'n produced in man~ spcci fic ecosystems 

(Radostitis, el al .. 1994: Torgl'IS\)Il .1Ild l1.l\.tl)!l. ll)l)l)) 



2.10. J)iagno\is 

J)iagnosi<, of f"sciolosis noth in animals und in man may involve con,>iderations of various 

aspects ,>uch as hi story, clin ical fin dings and gem:ru l e[)idemiology or the discus!.:. Confirmation 

in all eases can be made by cith!.:r faecal examination or recovery of the worms at postmortem 

examination. Currently sero logical and molecular techniques arc developing by various 

researchers. Analysis of the enzyme and haematological [)forties arc also known to give 

importar,t clues as to (IC prc<.;cnee or absence of fa'iciolf)si ~, in animals (I kndrix, 1998; Martinez-

Moreno el af.. 1999). 

2.10.1. History and clinical manifestations 

Infection with F. hepatica is usuall y associated with herds and fl cks grazing in wct, marshy 

lands. On the other hand, F. giganlica uses water snail s as intermediate host. There G rc. infection 

with this species is associated with liyestock grazing around the snail-infected watering places. 

which may be seasonally inundated (Spithil el af .. 1999; Payne. 1990). 

Within infested group, different degrees of clinical se\'erity are usually apparent; typically, some 

animals are mildly affected while others are moderately or se\'erely affected. The clinical 

manifestation of parasitic diseases, including fasciolosis depends on the severity of infestation 

and localization of the parasite in the host. Clinically presumptiye diagnosis of fasciolosis can be 

therefore made. However, most parasitic diseases have similar clinical pictures the observed 

signs should be supported by further laboratory and postmortem findings (Urquhart et af., 1996: 

Hendrix. 1998; B0\\111ann et ai., 2003). 

2.10.2. Laboratory diagnosis 

Laboratory diagnosis of fasciolosis is mainly based on t~1ecal and postmortem examinations 

(Hanson and Perry. 1994; Hendrix, 1998) as \\'I~1l as li\'c'r c'nz: ll1t's dt'termination (Zheng et af .. 

1990; Galtier ef al .. 1994). 
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Qualitative faecal examination: is used to know the presence or absence of a parasite or whether 

an animal i'> inkcted or r.qt. l Jnd(;r field condition, the method~ most commonly lIsed arc 

sedimentation and floatation (IldnSOJl and Perry, 1<)94 ; Ikndrix, 19n: Antonia el 0/., 20(2). 

Sedimentation procedure concentrates hoth faeces and eggs at the bottom of a liquid medium, 

usually water, and detects most parasite eggs or cysts that have high or '>pecific gravity, like 

trematode (fluke) eggs (llendri x, 1998; Antonia el of.. 20(2). 

The floatation method is based on dilTcrence in specific gravity of parasite eggs and that of the 

faecal debris. Trematode parasi tes' eggs have a specific gravity between 1.30 and 1.35. To make 

the egg float saturated salts such as zinc chloride, magnesium sulphate and potassium 

iodomercurate solutions with a higher specific gravity than the eggs must be used. Commonly 

used flotation procedures open the operculum and sink the fluke eggs rather than flotation it for 

surface determination (Hendrix. 1998). 

Serological method: in recent years, serological diagnosis of parasitic infection has been further 

extended for the detection of antigen of parasitic infections, which is circulating in the serum or 

blood. It is used for the early detection of infections such as fasciolosis (Zheng et al., 1990). 

Furthermore, liver enzyme determination is used in the diagnosis or' fasc iolosis that changes in 

serum enzymes are indicators of hepatic metabolism impairment (Galtier et 01.. 199-1-). 

It is assumed that certain liver tissue cells contain characteristic enz:mes. the presence of which 

in the blood indicates the probable site of tissue damage by inm1ature or adult Fasciola species. 

A rise in the le\'el of serum hepatic enzyme gamma glutamyl trasnspeptidase (GGT) and 

glutamate dehydrogenase (GLDH) were Sh0\\11 to be indicati\'e of liwr damage due to 

obstruction of the biliary tract and liver damage by parasites (rv1aninez-:-loreno l'l 01., 1999). The 

test for antibodies (ELISA) is highly specific and sensitiw but remains positiw for five months 

after treatment \\1th or \yithout the presence of tlukes. The test can be panicubri:- useful for the 

early detection of F hepolica infection (Zheng C!I 01.. 1990). Hence. e~tilnati(\n Qf serum levels of 

enzyme released by damaged liyer cells is llsed as suppkment \l) L1c'.:.,j e\:1min:Hil)n to justify the 

presence ofinfeLtil1!1 \yith t~1scil)losis (Urquhart L'l 01 .. 19(6) . 



Serum activities or (jLDII and (j(j'J are used as markers of the different stages of Fasciola 

infection in sheep, indicating the presence of cell necrosis caused by juvenile migrating nukes 

and hile duct lesions associated with mature helminths, respectively (Ferre el (fl., J 997). 

2. J OJ. Postmortem examination 

Post mortem parasite count provides a more preci se assessment of parasite burden than parasite 

egg count. It is used for the detection and identification of the adult and immature forms of 

parajtes. This method is more suitable for dijlerential parasit(· count under lield condition or 

laboratory conditions using simple, easily obtainable inexpensive cquipments (lIendrix , J 998). 

Liver is examined for the assessment of worm burden, particularly h:Jsciola species and 

Dicrocoelium species (Theodoridis el al .. 1991). Lesions rel ated to fasciolosis are specific, which 

is localized in the liver forming chronic cholangitis (Zheng el al., J 990). 



3. MATERIALS AND METHODS 

3.1. Study ana 

Th<.: pr<.:<,<.:nt '.~udy was conducted in '1 igray Regional Slal<.:, :\orthcrn I-.thiopia. '1 he region has 

common bou:-.daries wilh Afar and Arnhara Regional Slates at Ih<.: Last<.:m and Southern parts, 

respectively, ;:.nd international boundaries with Sudan and Eritrea at th<.: Western and Northern 

parts, respect: '.ely. The region covers an area of is 54,54832km2
. -rhe li\cstock resource of the 

region cor.si<;:~ of 3,59') 649 caule, 1,646,7';2 goats. 1,064,S01 she<.:r. 3GJ.9-l0 eqrines 13661 

camels and 2.570,833 poullry, representing nearly 10% of the livestock population or the country 

(Tigray BoFED, 2008). In the study area, agriculture is the main occupation and source of 

economy of the rural people who stay sedentari l,. where smallholding \\ith traditional crop­

livestock farrr.ing system is dominant. Ineigenous breeds of cattle. heep and goats are the major 

livestock kept in the study areas. Based on the altitude, three main traditional agro climatic zones 

can be identif:cd: 15% highland, 40% midland) and 45% lowland areas. There arc two main river 

basins, namely the Tekeze and Mereb basins. The Mereb Ri\ er forms b undary with Eritrea, 

while the Te:eze River delimits with Amhara Regional State. the udan and part of Eritrea 

(Tigray BoARD, Woody Biomass, 2002). 

The districts selected in this study represent the typical agroecology of the region. comprising 

highland (Atsibi-womberta and Ofla). midland (Hintalowejeratl and lo\yland (Alamata), located 

at 851km. 61- km. 717 km and 851 km, respectively. from Addis .-\baba. :\orth of Ethiopia. Most 

parts of the study areas are characterized with undulating hillside : ho\\ e\ er. the climate and 

topography is favorable for livestock rearing with similar tropical and subtr~'r i cal conditions. 

There are 1\\\) distinct seasons: ,Yet and dry seasons. The \Yet season e:>.tends from June to 

September \\'bile the dry season is from November to May. The me:m ambient temperature varies 

from 13.75°( to 21.25°C and the mean annual rainfall from 50(\ to 900 mm (Tigray BoARD. 

V. oody Biom.1ss. 2002). Two of the study district ' . atla and .-\tsih\\l)l11b~'n .: ha\'e poor drainage 

and there is a long period of over nooding and after rain~ seaS~)n5 k~l\ \? .1 r~'-:ket of water lodge 

and swampy ::.rea. expanding up to the mid dt: season ' , ho\\"c"-'r 111 all ,1r(\1 ~ there is an intensive 

microdanls cl~nstruetion intended to lIlcreasc pl)tabk \\ ater. iITi~Jbk' Lmd .llh: ~roundwater level. 
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The soil typ<.: in the highland ar<.:as is moderately light dark brown clay soil that has a significant 

capacity of holding watl:r. '1 h' : stud; arl:a, in the lowland create fl:wpock<.:t s of wat<.:r lodge areas 

which most parts stay only du r; ng thl: rainy and shortly ulkr winy s<.:a'>ons CI igruy BoARD, 

Woody Biomuss, 2fJf(2) . 'J he \egdation or the study url:<lS is bas<.:d on the respective 

agroecological zones. In thl: highlands eucalyptus, tickds, coni/crow) trees and intensively 

cropped fields with teff, barley and \~heat crops arc common. 'rop residues arc important source 

of animal feed. The midland and I()wland areas arc characterized with acacia trees. bushes amI 

grasslands. !-urthermore. rev.. vari<.: ic'; nf wild animuls an.: known to (;xi~t in th-: study areas, 

hyena and foxes being dominant (Tigray BoARD, Woody Biomass. 20()2; 'r igray f3 ARD. 

2007). 

Administrative districts of Tigray Regional State 

Sea Ie 
1.21593612 '15 

Rgure 1. Map of study area 
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3.2. Study animals 

For coprological inve~tigati()n "tudy anima lc, c(Jnsisted or indigenous breeds or cattle, sheep and 

goats kept under trauitional l:xtenc,i\e huc,handr: systems with comJllunal grazing while animals 

or the same species hut those slaughtered in thrl:e slaughterhouses in the study site were 

subjected to postmortem examination . 'I ahl<.: three shows the livestock population of the selected 

study sites. 

Tabh: 3. Livestock population orthe )tudy area'> 

Study Agroecology Livestock population 

area Cattle Sheep oats Equine 'amels r ultr: 

Ofla Highland 991.+7 59904 22489 19725 14 38065 

Alwomberta Highland 52097 7.+608 12376 10800 62 48085 

H/wejerat Midland 11 7078 16039 18597 20558 373 41536 

Alamata Lowland 112.+18 130 13 17715 8399 834 50228 

Source: Tigray BoFED, 2008) 

3.3. Study design 

3.3.1. Questionnaire survey 

Questionnaire SUI'yey was carried out in the last two weeks of eptember 2007. A total of 150 

farmers were randomly selected: howe,·er. on I: 120 (80 %) farmers participated in all the study 

districts. The questiormaire was intended to collect data about animal hu bandry. major diseases 

in their areas. usage of anthelmintics and animal health ervice in place, eyaluate fanners' 

aptitude on fasciolosis transmission. The questionnaire wa pre-tested in the tie1d before 

administrated to the study popu!Jtion. The questiolmaire was administered to indiyid1l31 fanners . 

The format was coded for computer I.'btabase elllf: and anal) sis . 
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3.3.2. Cross sectional survey 

According to Thrusficld (2(J(JS) a comhination of multistage, ranuom and purposive sampling 

methous were: applieu to select stuuy area'> and p()pulation . 

ror coprological survcy, four di'>trict<, we:re: purposive:ly selcctcd based on agroccological 

differences, prior information on the disea<,e problem and acccssibility (first stage). 

To select peasant associati ns (PAs) and villages a multistage random sumpling method was 

used. Twelve peasant associations (three from each district, then one village from each peasant 

association) were r,mdomly selected in collaboration with the respective district's animal health 

offices (second stage). Then 460 households (from each district 115 households r animal 

owners) were selected [rom the list at the de\elopment agent fficc. In each village, individual 

animals were selected randomly from the households (third stage). Proportional animal holding 

size was considered to determine the number of farmers included in the study. 

The sample Size for the cross sectional study was determined usmg the formula given b: 

Thrusfied (2005). 

1.96 2 xPexp(1- Pexp) 
n = ----~---..:;..:.. 

d 2 

Where 

n = sample size to san1pled: 

P exp = expected prevalence based on pre\'iou -urW\ 

d = desired absolute precision: 

1.96 is to indicate 9S% confident intef\al. 

Accordingly. a preci ion Ie\"c;~l of SO o. 95° 0 (~1nliJel1l intcn 31 \\ ith e -timated disease preyalenct' 

of 26.13%, for the three elected agro-e(llIO~l(al sites the s3mpk size was 101 ~ cattle, 526 Sheej1. 
~ ~ ---

167 goats and 28 camel including animals l1( all ~e .1l1d sex group. In all study areas. the 

dominant species of animals \\ere indigelwlls brcl-'J:. l,f ~·;lltk . sheep and !.',oats \\"ith proportil)ll 
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ratio of O.fi2, 0.27 and 0. 11 , resrectively. Accordingly, the samrle size was based on the 

livestock p()pulation proportion of th(; study district, hence proportionally distributed among the 

four study ~jtes were 434 animal..; ror Atsibiwomherta; 41 g jc)r Ofla: 459 for Alamata and ·125 

animals f()r llintal()\'.cjcrat study sites (I unit; J). 

In every stage, a random sampling technique was applied and parameters like species, age, and 

sex, observation of body condition and previous history of recent treatment were recoded. 

In order to determine the prevalcnce oj I"asci;·lvsis a cross sectional :,tud) type was carried out in 

two seasons: late rainy season, conducted during the last two weeks 0 September 2007 t mid 

October 2007 and dry season, conducted from January to February 2008. 

Post mortem investigation was conducted to evaluate the fluke burden. severity of liver lesions, 

identify Fasciola species and determine prevalence. A total of 215 slaughtered animal were 

included for abattoir SUITe;: in the three selected slaughterhouses name I: . Korem (Ofla), Alamata 

and Atsibi-edaselasie (Atsibiwomberta). FUlihermore, 21 sheep li\'er \\'ere examined on samples 

obtained from restaurants (AdigudomlHintalowejerat). 

During the study period. Fasciola infected livers were collected and further examined for fluke 

burden and severity. Each slaughtered animal was identified and referred for its origin from the 

documents. 

Parasitological examination procedures 

Coprological examination 

The faecal samples v,ere collected from the study animals directly from the rectum into a clean 

universal bottle. The collected sample was preser\'ed in 10% fomlalin when examination is 

delayed in the laboratory. Exanlination of the faecal samples for F05l'iola species was made 

according to the methodology described by Hansen and Pen-y l199-n l--\nnex. 1). 

The faecal samples thus collected subjected to qualitati\ e l~t'diment~lti~)n) and quantitati\'c 

teclmiques lAIUlC:-' I). Lach negatiw sample \\as e:-,~ullil1,.' d :it Ie, ~t three lime::) 11l1d\.:1 J 

microscope to 3wid an:- missing Fasciola eggs. Among the egg~_ lhree to f~)tlr eggs \\'ere 

measured using mi.:-n)I1Kler Cor Fasciola specie~ idcntili(:lli~)11 \,' c' I.)rci lng t~) Soubby (1986)i all 



egg size I ](J-150l1m in length hy (i1)_()(J 11m wiuth is F. hC'j)(flic(f and 156 -197 pm lengths by 90-

104 ~lln width is F gigonliw. 'iil.t (j\ulapring was avoided by taking the larger measurement 

from each microscopic (ielu. 

To differ<:ntiate between eggs o( Poramphislomul17 species and Faw;io/a species a drop of 

methylene blue solution was addtd to stain tht sediment. Eggs of Fasciola species how 

yellowish color while eggs of Paramphistomum species stain by methylene blue (I !ansen and 

Perry, 1994). 

Fluke burden and species identification 

Fasciola species identification and \"orm burden determination was carried out during the study 

period. Liver samples were obtained by systematic random sampling method [rom cattle, she p 

and goats, which were slaughtered in three rural tovms (Korem, Atsibi-endasilasie and Alamata 

slaughterhouses and restaurants in A.digudom). 

A day before slaughtering ante-mortem investigation was performed and origin, age. sex. and 

general health condition of the animals recorded. Using the post mortem inspection, the li\'er of 

each animal was removed and kept under cold condition until examination. Observation of gross 

pathological lesions of the liver and the bile ducts and the gallbladder was made according 

Hendrix (1998). The affected liYer \\'as incised. sliced and soaked in saturated salt solution 

(Annex 2). 

Identification of the Fasciola species inyolwd was carried out using size parameter described by 

Soulsby (1986). Categorization of the pathological lesions observed in the affected livers \\as 

based on the work of Ogunrinade t![ af. (1980) as follows: a) lightly affected if small portion of 

the organ is affected and only one bile duct is enbrged on the visceral surface of the liwL b ) 

moderately affected if half of the org:m is affected and two or more bile ducts are enlarged. C) 

severely affected if the most of the ~1rgan is inyolwd ::md the liYer is cirrhotic. 
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3.3.3. Retrospective study 

To assess liver condemnation and cconomlc losscs a retrospective study was conducted In 

selected slaughterhouses in the study arcas. 

3.5. Estimation of age and body condition scoring 

Ages of cattle, sheep and goats were recorded according to the methodologies described by 

Nicholson and Butterworth (1986), Gatenby (1991) and Mike (1996), respectively (Annexcs 3A. 

3B, 3 C and 3D). 

Before taking faecal sample body scoring of individual animals was recorded, using techniques 

recommended by Nicholson and Butterworth (J 986), and body scoring in sheep and goats was 

recorded according to Gatenby (1991) and Yfike (1996) , respectively (Annexes 6,7 and 8) . The 

body condition scoring was made by feeling the level of muscling and fat deposition over and 

around the vertebrae of the loin region. In addition to this, feeling the spinous and transverse 

processes of loin vertebrae were used to assess individual body condition score. For this study. 

body condition score was categorized in three main groups: poor, medium and good . 

3.6. Assessment of economic significance 

Economic loss due to fasciolosis \\'as estimated by computing direct loss (condemned li\"er) and 

indirect loss (carcass weight loss). 

3.7.l. Direct loss 

Investigation of annual liver condemnation \\ as assessed considering the overall pre\ 3lencc l~( 

the disease as a function oflhe total number l~(allil11als slaughtered annually. 

Annual animal slaughter was detL'nlll nl'd t"1\~1ll the retrnspecti\'c slaughterhouse records ot" the 1.:'::1 

five years, including the study period The rc t~lll lmrkel prices of an average size zeb u Ii \ er and 

that of local breed sheep and g() ~ll:' \\ .1:; dCtC1l11111cd t"rol11 interviews made with local butchers :mL1 

, , 
.' -



restaurants In thc study areas: Korem, Alamata and Atsihi-cdasela<,ie slaughter houses, and 

restaurants in Adigudom. 

Inf()rmation () htaincd from the hutchcr<, and rcstaurants wcrc thcn mathcmatically computed 

using thc f()rmula sct hy Ogunrinade el ul. (1 <jg(J) . 

ALC= CSR x Lc x P 

Where: ALC= awwal luss from liver condemnations 

CSR= mean annual slaughter in study areas 

Lc = mean cost of one liver in the slaughter areas 

p= mean prevalence of the di case 

3.7.2. Indirect losses due to carcass weight loss 

Henderson (1974) and Thornton and Gracey (1978) reported a 10% and 25 % carcass weight I ss 

due to fasciolosis in cattle and sheep, respectively. 

Average carcass weight of an Ethiopian zebu is taken as 126kg (lLCA. 1991). Live weight of 

tropical sheep and goat ranges between 40kg and 55kg. while dressing percentage ranges 

between 40% and 50 % (Payne, 1990; Mike. 1996). In Ethiopia. dres ing percentage of sheep and 

goats ranges betw'een 37% and 43 % (Galal and Kassahun. 1981: olomon et al .. 1996). 

The annual carcass weight loss due to bovine fasciolosis \\'as then J5sessed using the following 

formula set out by Ogunrinade el al. (1980). 

ACW= CSR :\ CL x BC x P; 

Where ACW = armualloss from carcass \\"eight 

CSR= ayerage number of cattle sbughtercod pt'r) t'3.I in the sluci: JIC03. 

CL= (arcass weight loss in indiyidual cmk due to (lsci~)ll)sl:' 

BC = ayerage market price of beet" in the study nreas 

p= preYalen(co rate of fasciolosis in lht' stlldy arC:l 



The lolal (;c()nomic 10 '><; du(; to fa'ieiolosis in thc study area was estimated from th(; summation or 
!\LCI!\CW 

Similar methodology \~as f()"()\~(;d to c'>timatl: <..iiru.: t an<..i in<..iin.:et economic IO'>'ie '> in sheep and 

goats. 

3.7. Data analyses 

All raw data obtained from field or. copJ\}scoPY results, post mor1em and questionnaire sum..::.$ 

were coded and entered in \1S bcel ddtabasc system. Descriptive statistics and graphic results 

were generated in SPSS (version. 15.0) and MS Excel windows. The data were summarized and 

analyzed in reference to area and agroecology. Logi tic regression using SPS .· \,as applied to 

investigate the relationship between presences or absence of faecal eggs in individual lUdy 

animals and study population independent variables such as sex, age (less than 2 ~ ear. 2-3 years 

and more than 3 years), body condition, locality, season (late rainy and 'mid d0) and agroecology 

as factors. 

Dependent variable such as number of slaughtered animals, condemned liyer and parasite burden 

were statistically analyzed and compared using the ANOV A. A 5 % significance leyel was used 

to determine whether there is statistical significant difference bet\\'een the parameters used to 

measure the infection, 



4. RESULTS 

4.1. Questionnaire survev 

Fanning system: All farmers included in the study practice mixed farmin g where crop and 

livestock production being the major source of income. The farm ers arc sedentary and have 

different animal holding sizes with an average of four, three and two , for cattle, sheep and goats, 

tespectively. Camels were very limited in number and found scattered in the lowland and 

midland areas only. 

Animal management: In all study areas, communal land is used G r free grazing purpose and in 

dry seasons animals are supplemented with crop residues in the morning and e\ en ing periods. 

Most cattle, sheep, goats and eq uines graze together in groups or herds (Anne\ II). Livestock 

feed was better available during the rainy season (July to November) than the dr: season (January 

to May). A small number (15%) and about half (45%) of the farmers Llsed to mO\'e their animals 

for as long as 5 to 10 krn in highland and midland, respectively, and the majonty (95%) of the 

farmers move 15 krn or more in lowland areas for grazing and watering purpose- during the dry 

season. In the highlands, the grazing areas are close to livestock watering points. 

Livestock diseases: The questionnaire survey indicated that among diseases affec ti ng li\,estock in 

the area, bacterial (anthrax. blackleg and pasteurollosis), viral (DID, LSD ~nd sheep pox), 

gastrointestinal helminthosis and external parasites were the most important disC'Jses. During the 

survey the majority (85 00) of the interviewed farmers in the high land ~~eJS considered 

fasciolosis as major disease. but in the midland and the lowland areas - : 30
0 and 90%, 

respectively, of the interviewed farmers considered the disease as less imponant. Fasciolosis is 

termed locally as "EFeI disease" or "Haseke tselim kehdi". Farmers' obsen'atiLYl on seasonality 

of the disease indicated that infection occurs during both the wet and carly dr) 5casons. Farnlers 

claimed that fasciolosi causes reduced appetite, diarrhea, emaciation. \Vcakncs~. bottle j3\\' and 

reduction in milk y icld 0 f lheir lactating animals and reduction in the \ orkin;; power or their 

ploughing oxen. Tht: l11ajonl: l1flhe interviewed fanners ( 9.2 (0) do not kno\\ ;-. ::';('10/([ and lhe 

role of snails a intclll1cLiI;llC 11l1Sl (Anne\ 5). 
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Anthelmintic drug usage: More than half of the animal owners in the highlands (60.0%) use 

anthelmintic drugs at least once in a year, but a less number in the midland (30.0%) and lowland 

(10.0%) areas uses anthelmintics. Of the farmers used, their type of drug preference with specific 

against fasciolosis was albendazole in cattle and sheep. Anthelmintic users in the highland (60%) 

areas were higher as compared to midland (30olr) and lowland (] rnlr) area (Annex 5). 

4.2. Cross sectional study 

4.2. 1. Parasitological coproscopy findings 

Out of 1736 faecal samples examined 465 (26.8%) werc found POSili\'c for fasciolosis . The 

overall prevalence in cattle, sheep, goats and camcls was 25.3%), 35.7%, 11.4% and 3.6%, 

respectively. Coproscopy result detected that highest prevalence 0 the diseasc was in sheep 

(35.7%) and lowest in camels (3.6%) as indicated in Table 4. 

The prevalence of fasciolosis varied among the four districts. The highest prevalence of 

fasciolosis was recorded in Ofla (41.9%) followed by Atsibiwomberta (34 .8%) and lowest in 

Alamata district (11.5%). Statistical analysis of results rewaled that there was significant 

difference (p<O.05) in infections among species and areas (Table -+) . 



Tahle 4. Pn: \ ale.:ncc ()I' I'asciolosis in th<.: study areas on the basis or coprological analysis 

Study area Animal srK:ci<.: S<ll11rit: sil.<': Prevale.:nce (%,) 95%,('1 

Ofla Cattle.: 233 45.0 39.() - 5 1.0 

Sheer ISO 43.3 35.3- 5 1.3 

(joats 35 2.0 -3.0- 7.0 

Camels 0 0.0 

Total 418 41.9 ~6 . 9 - 46.9 

Alwomberta Cattle 175 25.7 19.7-31.0 

Sheep 21 I 46.0 39.0 - 5".0 

Goats 4R 18 .7 7.7 - 29.7 

Camels 0 0.0 

Subtotal 434 34.8 30.8 - 38.8 

Hlwejerat Cattle 308 22.1 17.1-27.1 

Sheep 83 20.5 12.5 - 28.5 

Goats 22 0.0 

Camels 12 8.3 -6.7 - 23.3 

Subtotal 425 20.2 16.2 - 24.2 

Alamata Cattle 299 13.0 9.0 - 17.0 

Sheep 82 13.4 6 . .+ - 20.4 

Goats 62 4.8 -02 - 9.8 

Camels 16 0.0 

Subtotal 459 11.5 S.5 - 1.+.5 

Overall Cattle 1015 ? - ~ _) . .J 22.3 - 28.3 

Sheep 526 35.7 31.7 -39.7 

Goats 167 11..+ 6.-+ - 16.4 

Camels 28 3.6 -3.-l 10.6 

G tOlal 1736 26 .8 2.+ .8 - 28.8 
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During the :,tudy period, the distrihution or Fasciola species varied among the different agro­

ecological mnes. In highland areas F hepatica W<.lS commonly (() 1.07%,) \\hile F gll{Ul1ticu was 

detected commonly in midland (~.4(y,J) and lowland areas (11.4%,) . Significant difference 

(p<O.05) in Fasciola specie:, dj:,trihution was ohst.:rvt.:d among the three agro-c.;cologic.;:, n able 5). 

Table 5. Di:,tribution of Faw;iola species based on coprological result survc.;y 

Agroecological zonc~ FCJl cio/a spec ies r mal 

f liepa! ita F. gl,<i,1I1licu 

High land 284(6 I .07'YrJ) 32(6.9%) 31 M67 .9%) 

Midland 42(9.03%) 39(8.4%) 81(17.4) 

Lowland 14(3%; 54( 11.6%) 67(14.4%) 

Total 340(73. I %) 125 (26.9% 465( 1 OO'J·~ ) 

95% Cl (of total) 69. I % - 77. I % 22.9%, - 30.9% 

F. hepatica was widespread in ODa (31.4%) and Atsibiwomberta (29.85%
) districts while F 

gigantica was more common in Alamata (1l.6%) district. The highest percentage of Fasciola 

species was observed in ODa (35,7%) district while the lowest in Alamata (14,6%) district 

Figure2) 
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The prevalence of f~lsei()l()sis in late and dry seasons was 31.8% and 21.7%, respectively, and 

prevalence in female and malt:s was 27.4rVo and 26%1, respectively. '/Jle highest prevalence was in 

the highland (3X.2ry.l) and lowest in the lowlal1'J (11.5%) areas . Signi ficant difTerence (p ..... 0.05) of 

prevalt:nee was ohserved hetween the tlm;c agroecologieal zones and seasons; however, no 

significant difference (p=- 0.514) was observed between sexes n able 6). 

Table 6. Coprological analysis results based on season, sex and agroecology in the study sites 

------- ---
Description Sample size Prevalence (%) 95 % 'I P-value 

Season Late rainy season 877 31.8 28.8 34.8 0.000 

Dry season 859 21.7 19.0 - 24.4 

Sex Female 967 27.4 24.6 30.2 0.514 

Male 769 26.0 23.0 - 29.0 

Agro- High land 852 38.3 34.0 - 4.0 0.000 

ecology Midland 425 20.2 /6.0 - 24.0 

Lowland 459 1l.5 0.08 - l.53 

Total 1736 26.8 24.8 - 28.8 

Prevalence of fasciolosis varied among age groups. Highest prevalence was in sheep aged 2 to 3 

years (41.5%) and> 3 years (38.6%); and in cattle, 2 to 3 years age group (36.7%). Meanwhile. 

low prevalence was observed in all species less than 2 years with value, in sheep (25.75%). cattle 

(22.4%) and goats (9 .6%) in decreasing order. Significant difference (p<O.05) was observed 

among age groups in the study animals (Table 7). 



Table 7. Coprological analysis results hased on age group in the study sitcs 

-
Animal species Age group Sample si;;c Prevalencc (,Yr,) 95 % " P-value 

--.--
Cattlc ,.. 2 years 30X 22.4 17.X 27.0 0.000 

2 -3 years 340 3(>. 7 31.7 41.7 

./ 3 years 367 23.7 19.7 27.7 

Shecp ,.. 2 years 152 25.7 19.7 31.7 0.000 

2 -3 years 159 41.5 ) -+.5 48 .5 

> 3 years 215 38 .6 32.6 44.6 

Goats < 2 years 52 9.6 1.6 17.6 0.000 

2-3 years 61 13.1 5. 1 - 21.1 

> 3 years 54 11.1 3. 1 19.1 

Camels > 2 years 28 3.6 -3.4 - J 0.6 

Total 1736 26.8 25.0 - 29.0 

Prevalence of fasciolosis based on poor body condition in sheep. carrie and goats was 47.4%. 

31.7% 12.9%, respectively; however, animals with good body condition showed prevalence of 

24%, 16.9% and 7.5% in sheep, cattle and goats, respectiwl:- . igniti.cant difference (p<0.05) in 

prevalence was observed among body condition of the study animals (Table 8). 

-w 



Tahlc H. Coprological analysi<, re<,ults based on body condition of study the animals 

Animal Body Sample.: sii'.c Pr~vale.:nce 95 '% (', P-valu~ 

species cond i ti on (,X, ) 

Cattle Poor 341 31.7 27.9 35 .7 0.000 

\!tedium 3n 26.2 22.2 30.2 

Good 296 16.9 12 .9 20.9 

Sh(;cp Poor 19) 47.4 40.4 54.4 0.000 

\!tedium ]80 3".3 27.3 39.3 

Good ]54 24.0 18.0 32.0 

Goats Poor 54 12.9 4.9 20.9 0.000 

\!tedium 60 1 .3 5.3 21." 

Good 53 7.5 0.5 · 14.5 

Camel 28 3.6 -3.4 10 .6 

Total 1736 26.8 25 .0 - 29.0 

Among the assessed faecal samples. apart from the Fasciola egg, infection with multiple parasites 

was evident in the study areas. Other trematodes: Paramphistomum egg and nematodes: 

Strongyle egg type. Trichostrongylus egg, Moniezia, Toxoascaris \·itullorum. Their existence 

along with fasciolosis might have impact on the clinical manifestation and body condition of the 

animals. 

4.2.2. Post mortem survey results in suryey areas during the study period 

During the cross sectional study period. out of 236 inspected liyers 32.6 % \\ere condemned due 

to fasciolosis. The highest liwr cL1ndemned \\-a ' observed in sheep (37 .20
0 ) .1I1d !cmct in goats 

(17_6%): ho\\-ever. there was 1111 rec()rd in camels thgure 3). 
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Figure 3. Intensity of liver infection in stud: animals 

The mean adult fluke burden in li" er \\'as 73.J,7 ± 7.30. The parasite burden in severe, medium 

and light liver lesions were 99.56 = 13.96: 63.38 ± 8.88 and 53.36 ± 13 .02. re pectivel: . 1he 

highest mean fluke burden was reordered at Atsibi-eda e1asie (85.36 ± 19.62) and lo\\est at 

Adigudom (23.40 ± 3.47) (Table 9). 

Table 9. Fluke burden and liver lesion during the study period 

Lesion No Fluke burden 95% 

r-.1ean = E Lower boundary pper bounda!') 

Severely 27 99.56 = 13 .96 70.86 128.2-

Medium 26 63.38 = S.SS -tS.O 1.69 

Lightly T ) " ~ '36=1 -:' O~ ~ .." b._ • (),-t-

Total 75 73.-t7 = -.30 5S .90 88 .03 

During the cross sec tional sWd: rt' rit)d iI\ l ' r Cl)nlkl11l1cd at Kl)rcl11. At~ l b l -Cl1dasli,l:-IC . ;l11d 

Alan1ata slaughterhouses \\as -tS 3" (1 . -tS .~ " 0 and l' .-I n o. respccl1\cl: . 1 hc hlghc:'1 It \ CI 

condemnation \\'as obsel"\"ed in 1-..,'r 'lll t -t S -:" \,) and !\ lsi bi -I.: ndasi lasic t -tR.Y' \') ;l11d thc I,m ~' ~ I III 



AJamata (13.4%1) slaughll:rhollse. 23.W% of liver'> were eondel1llled 111 Adi 'udoll1 restaurallts 

tI ahle 10) 

Li ver inspectirJn findings or Fascio/a species idt:ntified in study areas wen.: I,' 11<'/)(1/1("(( (62 7%1) 

and F giganlica (37.3 '%). F hepatica was dominant at Olla (4WXI) and Ats J\w,vomoerta (12%) 

di stricts while F giganlica at Alamata (10%1) di e.,trict (I ahle 10). 

Table 10. Distribution of Fasciola species based on post mortem result... ill 200H 

Slaughter Slaughtered Liver /' wcio/a specie:; (11 75 ) 

site Animals condemned /. hepClI ica F gigal1tl c(I lowl 

(no) (% ) (%) (%) 

Korem 97 48.3 48 () 9.3 57.1 

A1endasilasie 89 48.3 12J) 6.7 I H.7 

Alamata 29 13.4 1.3 I .0 17. 

Adigudom 21 23.8 1.3 5.3 6.7 

Total 236 31.8 62.7 37.3 100.0 

Results oflogistic regression of risk factors as so iated with fa ci losi infection in the ·tlldy 

areas 

Logistic regression model analysis indicated that the dfect of agroecolog: . animal pecies. body 

condition, and seasonal variation had signiticant impact on copro copy po ime result for 

fasciolosis (p< 0.05). The risk estimated in highland \ . lo\\land was more than -+ time (OR= 

4.77) higher, highland vs. midland (OR= 2.44) and midland \s. lo\'\land ( R 1.9) \\'a almo t2 

times higher. Risk estimated in sheep \" . goalS \4.33) \\"a ' higher than heep \s . callIe ( R= 1.64). 

and cattle vs. goats (OR= I 8). The risk e.·limJI~d in P,10[ bndy conditi01l of vs. t!.ood ( R 2. -) 

was higher than poor vs. medium ,OR= 1.45 ) .lIh.1 I1I('l lnll1 \'s. guod t JR I.,) nilllal. IOC.It~L; 

in highlands those having poor body cl1ndilil111'; III LllC rain~ scasons \\crc sit!.ni Ii 3ml) (p ~O.OO 1) 

associated with increa ed ri k of Fascia/I/ Sl)('CI~~ Il1t~'cti~1n t I able II ) . 

. . , ' 



Tahle ]] . IAJt(istic n.:gression analysis results of risk factor associated with rasciolosis 

IJcc lArrc.:nce in the study areas 

Variahlc.:-: fl P V,dIH': OR cr.o'Yc, Cf for OR 

Agroec(J 111.* vs. LL I {j(J () . (J(J() 4.77 1.44 0 () .52 

IILvs.ML ().90 () .OO() 2.44 I g5 1.20 

constant (JAg 0.000 f 60 

ML* vs. '_I- (J .70 o (Jon f .90 1.3-2 !W 

constant lAO 0.000 3.90 

Animal sheep* vs. cattle 0.50 0.000 1.64 I .30-2 ()() 

sheep vs. goats 1.50 o.non 4.13 2.60 7.2 1 

constant 0.60 0.000 1.80 

cattle* vs. goats 0.70 0.000 2.90 1.6-4." -

constant 1.08 0.000 2.90 

Body con. poor* vs. good 0.90 0.000 2.50 1.9 0 ".20 

poor vs. medium 0.40 0.03 104 - J .""o J .85 

constant 0.60 0.000 1.90 

medium*vs. good 0.50 0.000 1.70 1."-2. "0 

constant 0.90 2.70 

Season late rainy* vs. dry 0.524 0.000 1.70 1.4-.09 

constant 0.2"9 0.000 \. "0 

*Reference \'ariables, OR = coefficient regre ion ratio for 95· 0 1 (or parameter n . k I.!sti mates) 
f3 = coef'tlcient regression 



4.3. Retrospectiye ~tutly results in ~laughtcrh()lI"c" 

4.3. I. Rctro~rx:ctiyc r()'it mortem ~urvey resu lts 

Out of 119M in '>rccted li ver~ , 22.1'>2'1" were condemned due to Hlselolosi ... In five }l:ars period 

The rate of li·.cr condemnation due to iasciolosis in callie, sheer and goats \~a'i 21 7()/I/ 11. 34 (WX), 

and 10.89%: re~pecti\'ely. ' j he highest liver condemned was In sheer ( 4'Y,,) and I()\\l:~t in goats 

(10.9%). There was no record of liver conc.it:mnatIOI1 due to iasclOlosls in camds. 

Retrospective study of five years period reve:tlcd thal the highest I,yer \\(1'1 lfl!1c.Jemnl:c.J "' Kor'l11 

(35%) and the lowest in Alamata slaughterhouse (10%). Furthermore, li\l:r c.onc.Jemn(ltion was 

highest in sheep (61 %) in Korem and lowest in h oats (4.74%) in Alamata ( I ahk 12). 

Table 12. Livers condemnation due t fasciolo,)ls in three slau dlleri1ousl:s in :cars Jul: "004 to 

April 2008 

Slaughterhouse site Animal specie I umber slaughtered 

Korem Cattle 1854 

Sheep 1088 6 I 5( 6: 0°0) 

Goat 1220 2~ I( I 11%) 
Camels 0 0 

Subtotal 4162 14~5(:5 OO~) 

Alamata Cattle ~1"2 394( I: :800) 

Sheep 1015 101( 005 ° 0) 

Goats 1434 68( 4 -.: 0) 

Camels 47 0 

ubtotal 562 :6}( It 0°0) 

Nendasilasie Cattle 2176 6 9(: 1:°0) 

Qvera II 0 f (tl L !.t, ~~ lit 

heep 210, l(l :.: l 0 0 ) 

Gl1ats :65 t 21N \ l <)00) 

:lllle I -1 7 (1 l ()., 

I Il)tal 11%6 _ - (l- :: (> :° 0) 

---



During July 2004 10 April 2(J(JX. the; '>tudy n;v<':tll<.:d Ihat mean number liver condemned due 

fasciolosis in Kor<.:m sl'lUght<.:rhou'>(; V.i1\ 121.X In callie, 121.0 in sheer and 44.2 in goat: \\hIle 

in Alamata .,Iaught<.:rhous<.: was 7XX 2() 2 and 13 {J. n:sp<.:Clively; however. there \\tlS no n.:cord in 

<.:amcls (J unle J 3). 

Tahle 13. Mean annual numn<.:r .,Iaughkn;d animal,> and condemned livers due to fa'>clOlo'>ls in 

years July 2004 to April 2()f)~ 

;lauth~~rilOuse site 

Korem 

Atsibi-edaselasie 

Alamata 

Total 

1'-\lima.1 l~ Pl; 

Canlc: 

Sheep 

Goab 

Canlt 

Canlc 

Sheep 

GoalS 

Camel 

---
M<.:an annual 

Slaughtl;fcO animal 1 1\ <:r cond<.:mn 

370.8 123 ~ 

2 176 12' J) 

244 () -I-l .:: 

4 5.2 1'7 ~ 

626.4 788 

203 .0 202 

268.0 13 .6 

9.4 0.0 

2393.2 540.-1 

Results of mean slaughtered animals and mean li\'er condemned were 351.94..:.. -L2 .7 1 and 93.34 

± 10.32, respectively. The highest liwr condemnation was in 2006 and lowest in 200 (Table 14). 

Table 14. Retrospective data of yearl~' mean slaughtered animals and condemned li\ er due to 

fasciolosis in years July ~(l(lJ w A.pril 2008 

Year 

2004 

2005 

2006 

2007 

2008 

Total 

-
111 

_~().: 3 ::: -S.I-l 

~ UU. I - ± I ~ -l - S 

Mean condemned Ii, er~ 

\\::: l 

It 'I :f _-
10500 ::::::: - ::-1 
I 1000 ± Il) SO 

96. {) ::: I I 5(1 

52 SO - I (I I 

93.3-l ::: I t) ~:: 



4.3.2. Analysis of economic losscs 

"!he.: ove.:r all dire.:ct and inuin.:ct fin ancial lo s'> Incurre.:d du(; trJ f~lsci()l()sis in c"ttle, sheep allu gouts 

in the stud: area'> \lvas 2M~,5\(J.2 1 IJh iopian Illrr. /\ loss ;;t Kor<:m (Olla di stll\:t) \\'as hi 'hest as 

compare.:d tr) At~ihjwomh<.: rta and Alamata dlStrJCI<,. (Jut 0; h<: lotal II1ClIIT<.:d losses, XC> loft, was jll 

cattk and only WYr) of th<: loss<.:s we.:r<.: due.: to Il ve.:r C0I1(\<:1 .n<:d h} f"a'>CIOlosls ill callie. she<:r> ami 

goats (Table 15). 

Table 15. Annual avera/:s<.: djr~ .:: t and indircclI {J~se.:) du<.: lC) jd)c iol() ~is III years .lui} 2nl/.l t( hI} 

2008 

Slaughterhouse Animal Annual A veragc allnu l losses 

site species 
average 

direct I( ')cs indirect loss 1 otal mirr) slaughter 
animal (I3ir- (Bin) 

Korem Cattle 370.8 5.1"1.08 81.2 8.12 86,969.20 

Sheep 217.6 1.57 .5 1 19.547.17 21, 12"' .68 

Goats 203.0 1.76-.78 19.48" .29 '2 Lr 1.07 

Subtotal 9.075 .~ 7 120,268.58 129,34"'.95 

Alamata Cattle 626.8 2.686.00 38.074.09 40,760.09 

Sheep 244.0 408 .0~ ~.059.16 5.467.19 

Goats 286.8 576.-+ 7 6."5".44 6,929.91 

Subtotal ~ .670.50 49.486.69 5".157. 19 

Alendasilasie Cattle 435.2 8.6 - .6"' 95."47,44 104.0"5.07 

G/total ~ 1A~~.50 ~65.102.71 268.536.2 1 

Average cost of one liver = 32.00 Birr. a\erage cO.t of ~'ne ki:.',;ram ll1~a( = ~6.00 Birr. mean pre\alenc~ 
in Kor~m and Atsibiwomberta = 48 .3%. in Alalllat3 I.~A% 



5. DlSCUSSIO:,\' 

./ he presen t stud:. \~as designed to determine rrevalcnct. asstss ri.,k factors associatcd \ ith 

fasciolosis o.r.d (;\illuo.te economic losses In (our scI<.: ·ted dlstliets of f It'ra: R<.:gional State. 

The current '>tud: revealed that hal r 0(" the respondcnts ranked fasci()losis the most important 

among para;,ites causing considerable direct and indirect losses r igray Regional State. 

Fasciolosis i:, termed locally as "fFe/ di\'u;sl!" :)r "I/m'i!kl! I.\elllll kehdi"' (Annex I 0) hlrnl~'rs 

claimed fasciolosis to cause reduced appetill:. diarrhea, emaCiation. \\I.!aknl!ss. bOllk jaw and 

reduction in milk yield of their lactating animals and reduction in lht: \\orkll1g pOWl!1 of thl!ir 

ploughing oxen; even if, the majorities do not kl ow the parasite and Its rok intl!rmediate host. 

Poor awareness of the livestock owners might greatly attribute for hi gh pn.:vaknce of the parasite 

in the study areas. because of low skills on econ mic analysis at fanner's level. \\hich usually 

leads tendencies to refuse treatment interventions. On the other hanJ. 10\\ a\\arenes ' of the 

livestock o\\ners might be due to poor extcnsi n service intcrvclllion: h we\ er. farmer ' arc 

highly dependent on livestock raising for crop production (traction p \vcr) and income from 

animal resources (Zerbini and Alemu, 1996). 

The present study revealed that overall prevalence of fa ciolo:i - ba ed on coprological 

investigation and post mortem results \\as 26.8 % and" 1.8%. re pecti\ ely. Thi tinding agrees 

with previous studies observed at Mekelle abattoir by Takele (199 -) and Hago (2007) . Ilowe\,er. 

it was much lower when compared with re ult of Brook er a/. ( 19 5 1 in Debre Berhan ( 88.6 

%), Yilma (1985) in Hollota ( 82.78 %). Roman (1987) in ondar \ 75.1 00) and 5".72 % 

Wondowosson (1990) in through abattoir mveys. and Bahru l'f al Iq79 ( 6 0 0) III Kaffa who 

came to this result through faecal examination. Thi might be due w dlfference~ In climate and 

agroecology for the development of the 'nail intem1ediate hO~b. ~eJsl)nJI and nutritIOnal Ic\el 

variation in the study periods. The dlfkrI.'I1C'~ ill pre\ aJencl ,lI1d :-1.'\ L'n ~ l)t th' di'l.'a. e s: ndrolllL 

are evident in \"arious geographical regions depending 011 Ilk' .l'.:"JI climatic conditions. 

availability l)f penn anent \yaler :U1d $: SII.'I11 l) r management (t Jrqllhan ,'r .:1 . 1l)96)' 

The differenl'e mi~ht al 0 be due to brl'L'd IL'slstance and CI)IKlIITL'nl lilt ,\.·til)n \\ ith l)thl.'r parasill.'-'; 

(Urquhart ,'f 01 .. I Q9b: TO:'gl'rSI)n :llld l 'I.\\tol1. 1(99). P ':-ol'-I.I1I1:l' \" .milll;lb h' illr:c tiol1 b\ 



Fasciola species I()liowing an initial expo,>ure also account lor the differences ohseln:d, 'I his 

rcsistant:e redut:es the numher {if matun.: and imnWlull: /lukes, whit:h v.:ould ha\'c deq.:loped 
(('ox, 2(JO 1), 

Intensity or Falciola spet:ies identified V,aS not in agreement with the pre\ious reports h: 'I akele 

(J 995) and Hagos (2006) in the '>ame region. 'I he reason might Ix: due to the differences in 

temperature, moisture, humidit: and soil that might favol multipllt:ation of intermediate host. 

sn,.ils. Marshy areas, particularl: at Lake I la'ihenge areas or ()'1a allJ the high annu,.1 r:l!!1fall ::1 

Ofla and Atsibiwomberta district~ combined with the 'onstlllell 'lI1 of multiple microdams in 

Hintalowejerat and Atsibiwomberta districts might be other important factors for the perpetuation 

of the inkrmediate host. On the other hand, at Alamata district due to long dry season and hot 

climatic condition reputation of the disease \\-as I w as 'om pare to in lIintalo\\eJerat and na 

districts (Tigray BOARD, 2002). ~loreo\t~r. m st of the I,thiopian. highlands contain pockets of' 

waterlogged marshy areas, which pro\ ide suitable habitats year r und lor the snail Intermediate 

hosts (Argaw, 1998). 

Yilma and Malone (1998) suggested that distribution of F. hepatica and F gigantlca i' limited to 

extreme highland (>1800m) and 10\\ land <1200m) elevati ns, respectivel) \li'\ed infecti n are 

present at intermediate altitude zone (1200 -1 800m). However, lowland and midland areas are 

considered low risk for F heparica infection due to the arid or semi- arid ecology. F hepullca i 

the most important fluke species in Ethiopian livestock, which i - di tributed O\'er three quarter 

of the nation. F. hepatica risk occurs in all areas of thiopian except in the arid. \orthea t and 

Eastem part of the country. 

This study detected that the higher the altitude, the abundant F. h«!parll'o and the 10\\ er the 

altitude the more F. gif;anlica. but the existence of FaSCIOla pecie irrepelti\ e w their ecolog: 

might indicate the existence of :.-miL a\\3: from the expected agr eClIll) ': Ul' w llooJrng w 

lower areas and, hence. capable l)f sun i\ ing in harsh em ironml'nt:ll condition. 1 he re35l1n for 

variation might be also due w Ji ffaences in cl i mat IC and animal 1l1,1n:l !.! t'nh.'nt tim 'ould 

influence the developmenll)ftht' snaIls and intermediate hosl (Andrc\\:-;. ll)l)l) ,\n,II;'515 re ults 

revealed variation in pre\ alcn.:c \)1' faSl'll1Il1SIS hct\\l:cl1 dilrcrl'l1l !.!e\l~I ,11 Iti l,,11 ,Ircas . Thl~ 



disparity might Ix; associCltcd with variations in IO(;ClI cllmatit: and temp'rature onditions, the 

density of livestock population, aVClilahility of specific ecologieal piches that might favor the 

devc.:lopment of intenncdiClte.: host Clnd the.: pre.:'>e.:nce of the dlse{lse ('J org 'Ison and 'laxton, 19(9) 

The highland areas, Olla and Ablhl 'M)m nena districts, whleh showcd highel prc"aknee, are 

condueive for the development ofintermedlClte.: ho'>t'> of Fmew/(/ speeles. 

A high prevalence noted in sheep and cattlc might denote their f'n:quency and gr,lIrng behavior 

on the pasture land as well (:!s susceptl bi! It Y d i ff<:rences CI orgcrsol1 and (' lax tOt" 199') I 1 kcau<;c. 

goats and camels arc thought to be hrowsers (I)ev(;ndra and Marca, 19H ; Payne, 19(0). 

prevalence of fasciolosls was low. Regardless of gra/.ing behavior, f~lsciolosi s was observed in 

camels (3.6%) at Hintalowejerat di strict. The reason might be due to the pr(;se.:l lce of" poor 

vegetations, camels might graze around the \\atering points and l11icrodams In the.: area. Mon' 

over, camels have frequent mobilit: for brow ing from lowland to midland or f"rom midland to 

highland and vise versa. 

The effect of sex difference was recorded in this study. ex a a variable had shown n difference 

against variation in agroecology, area and age. On the contrary. owdcry (1984) rep rted that 

cows and bulls have higher condemnation rate of livers than younger bullock and heifers. 

The prevalence observed in this study \\ ith respect to age agree \\ i til report of 0\\ inger ef a/ , 

(1982) and Solomon (2005). High pre\alence of fasciolo i was recorded bet\\een t\\O and three 

years of age. Age variations pre\aknce of fasciolosi - in cattle provide' evidence for an 

incomplete protective immune response (Torgerson and laxton. 1999). Howe\ er. rea 'on for age 

differences might be attributed because cahe' are not often dri\ en \\'ith older age group to 

watering and grazing points because of extended lactation period and fair!) due care pro\ ided 10 

young animals. Young animals are kepI 3t near their h 1l1l>tead \here the -nurce \)f feeding i: 

much limited for snail contaminatwll Ju w intensl\ e culti\atlon I hi s lradnil nail r.lctile might 

ha\'e effect to reduce the chance l)f e\rl.~~ure in the :- oung age cale~or: \\ hile older anim3b graLe 

frequently in pasture lands. 



In diff(;rent parts of Ethiopia, similar results indicated Inverse correlation of fasciolosis 

incidences and age of cattle ((jirmay, J n~; Dagne, 1<)<)4 ; IkY<'l/n. 1995, /)inka. 19%). This 

study showed that as the ;Ige increases to reach the second age group (2-3 years) the ma 'nitlld ' of 

iniccti(Jn increased .. , his indicates that the more the age of thc )()ung Increases. the possibility of 

moving toward,> new environment happens. which leads to is an exposun.: to nuke-illf'ected snail 

pasturclands and water points. On the contrary othcr authors reported that as the a 'e of cattle 

increases the incidence decreases due to resistance development (Dalton. 1999 ' Solomon. 2(05). 

furthermore, this study revealed that P:I:' alcncc of fasciolosis was higher in <;heep with on 

increase of age. In other words, the younger the age the lower the pre\'alence, and the older the 

age the higher. The reason might be due to that young sheep have less exposure t the parasite 

while older animals are left to graze frequently in pasture lands. )n the ther hand, due to short 

life span, as compared with cattle, sheep do not devel p acquired re')i ·tance (r orgers nand 

Claxton, 1999). 

Evaluation of adult Fasciola species in different degree of liver lesions \\a rec rJed in this 

study. Even though precise causes of the patholog:- due to Faciola pecie are still unknown. 

information on pathology is the basis for the knO\\ ledge of pathogene -is (Behm and ang ter. 

1999). Effects of the parasite on liver tissues require investigation: ho\\ e\ er. ole el al. (200 I) 

suggested that feature of the resistance is related \\'ith higher leyel of liver ti sue reaction 

characterized by fibrosis, creation of bile ducts reno i and calcification. \\ hich are cau e for 

impediment of passage of immature fluke. During the tud:- period. chronic fasciolo is. 

characterized by enlarged and thickened bile dUCI -. standing out as \\ hiti -h. tim1 branching cord 

with extended segments or in localized areas with tibro i and calcitied le ' ion of the hepatic 

parenchyma were commonly observed. Mature flukes were readil: detectable in the larger bile 

ducts. 

Even though. an accurate de cription of t':lsl1nJllKCUITcncc requirc .... ll1ng-term cpidemiological 

in\'estigation over several ycar-, the follo\\ing. scasl1n's \'ari~1lIl1n 111:1~ bl..' c'\pe ted. 1 he peak of 

the snail (Lymnaea specie) population is high at thc nnSCI l1( spring. ,1I1d shortl) after the hea\)' 

rams. During the dry season. when thcl'\.' is :l lI:dlll'\l()Jl In n1l1\stllll..' In the hahitat. the snails 
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aestivate. As a n.:<-.ult, snail ... resume their activity. In most cases J)ecemncr to ay are the dry 

months in the study areas with some short r<tiny periods In Oll<t and t\blniv..omberta li)111 

January to Mareh '.',hieh migh ' have signilic;lIlt role 101 the development 01 snails in thc lattcl 

areas. J lowevu , it i" \uggested thal during the dry se<t..,ol1 there IS <t dmp In the /-m('/()/(I species 

infection (Goll and Scott, 197k, cited ny I.emma e/ (1/ ., I 9X5) I lowcver, ~Ca.,on of Infeclion was 

an important fact()r in this study. 

In the study d;stric ts, farmer'>' obser· t:,tion on seasonality of the di sease Indicated that in/l:ctiof) 

occurs commonly both during wet and ear Iy dry seasons. 'I he result was corroborated by the lield 

survey and is in agreement with results of Daniel (1995) at J)ire-J awa 

The increase in coprological prevalence during the late rainy seas n might be related to the hi gh 

number of metacercariae intake from the heavily c ntaminated pasture, A a result. temperature 

and moisture during late rainy season period are conducive t peak pas tur~ contamination, ')0 that 

a period for clinical manifestation and high chance of getting the eg; in faec\.:· sample ' 

(Torgerson and Claxton 1999; Bowmann et a/. , 2003). n the other hand. dI) ea on IS 

characterized by low ambient temperature and had less significant aSSOCiation \\ ith the nai Is' 

intermediate host (Andrews. 1999), 

Contrary to the fmdings this study other authors reported that in cattle n(\ ignificant difference 

was detected with respect to body condition core. with the fact that deterioration due to 

fasciolosis occurs at its chronic stage (Cole ef 01 .. 200 I; olomon. ~OOS I The rea on might be 

associated with scarcity of feed resources. heep of poor bod) conditwn are \ ulnerable for 

parasitic diseases lDe\'endra and Marca. 1983). 

Fasciolosis in!1u~nce~ directl: or indirl'nl) tlw .,con, mic c\ cl m 'n l 'i' j e tnck PI'<) uctinl1 

The economic loss due to the disease i considercd on the .1l1111unt t)j Ii \ IT \. ~'I JCl11ncd based Jna 

reduced production in meat and milk. Ba cd on li\ c years 3\ crage clinem cutl pnce of li\ er and 

one kilogram ofbc'efin the study areas. a total annualmcan h;~ or2()~.5:t' ~I i:thlopian Bin per 

year has been incurred. Tht' a\'erage annual loss I' much Il)\\t'r .Is l't)mp.Le~i \\ ith other reports. 

The economic impact caused by the disease \\as el\()f(n()u~ In till' stud: .!r '.l 1 he ditTerence or 



the results on economic losses due to thi s disease might ot: due 10 th~ variation in the rre\'aicnct: 

of tht: disea~::.:, mean annual slaughten.:d animals in dif'fl:/l;nt slaughterhouses and \ariation in 

retai Ier as Wtll consumers. The cultural. <;OCIO' etonOI1l ic, a I ri ' ld Iliral and cdllcal iOllal status or 
farmers migb have influenced high infection wilh lasc lOlosis in Ihe study areas . I hl! high 

prevalence ar.d significant economic 1(J~ ,>C:s due to this rarasll<.: do<.:s nol only occur in the "IUd) 

areas, but il is also at regional a~ wc:11 at national prohlem and 111 most African countne<;. 

Considcratior. is usual I) also gi'.c:n to mortalit, and cost of' Ireatment , n;duced rerroducu\e 

performance and decreased ho~t resis tance (J'abi)i al'(! Adnt:yc 19H2) . . Ie t:rtheb . in this 

3tudy loss was calculated from li\er condemned and reduction in carcass \\eight only. I he loss 

in body weight gain of infected cattle is directly related to the number of adult fluke '> found in 

liver (Henderson and Blood, 1974). To save the direct and indirect losses incurred due t) 

fasciolosis ir; Ethiopian climatic condition, it is advisahle to treat infected animals t\\ICC a :ear 

before and after the rainy sea on ( olomon. 2005). Similarly, in high risk tempclUtc lonc 

treatment usually is suggested in autumn and pnng. In dry peri)d snails undcrgo rrolongcd 

aestivation and transmission of the parasite is suspcndcd. infection nly remains within Ouke­

infected animals. Hence, treatment inten'ention uccessfully reduces the su ce SI\(; nail 

infection (Zukowski et at., 1991 : Torgerson and Claxton, 1999). 

In this study loss due to condemned liyer and reduction 111 carca weight p int a need to 

improve the Ethiopian animal health sen·ices. 



G. CONCLUSION AN)) IU:COMME, DA" jO\S 

'[ he result of the pn.:senl study indicatc that f"..,cirJlo..,is is om: or till': IIwjor plOhkllls to lin:stocK 

productivity as well as economically important discasc in the study area, Ilowever. it is 

increasingly ev idcnt that a proper eValuation (jf the epitkmlology and eCOn0l111 . losses due to 

fasciolosis is lacking, Assessment of lo '>'>cs due trj the disea'>e IS of great eCOn0l111 . importanc(.! fOI 

Ethiopian livestock including many other tropiCal countries 

The two Fasciola species, F hepatica and F 1{lkClnIlC(), wen.: detected indicating the eXistence of 

favorable em'ironment in the study areas for the dc\elopmcnt of the int(.!rm(.!diate host. [ ifferent 

domestic ruminants sLich as cattle, sheep, gats and cam<.:!s of all age and s(.!x group were found to 

be affected by the parasite, 

The relatively high prevalence reported in this stud; has clearly indicated lack j trategic c lllrol 

measures against the disease as well as poor \etainary sen ice, 'I his high prevalence found in 

the study area could be also due to the promotion of \\ater conservation program which increased 

irrigated land masses from the currently constructed microdams and p nds at llintal \\cjerat. 

Alamata and Atsibiwomberta districts. and farmer~' tcndenc; to graze their animal in the e areas 

because of feed scarcity, 

Reduction in the seasonal prevalence of the di_clSc was ob en'ed in proceeding order of late 

rainy to dry season, which might indicate im(:,ortance of the study to be d ne year round 

including the Sh0l1 and long rainy season. so as t(\ rreci el; predict the occurrence [the di_ca 'c' 

as to implement proper strategic control program 10 311 agro-ecological zone ', 

The overall <;urvey n:sl:lts f)n f":lsciolo. i i'll III 1 

significance was evident, and the 10 cs calls h1r W lI11f rO\ I? the health sen ice of the Eth1OP1311 

ruminants, 

·.l 



7. REFERE\ICES 

Ahdul, .J. (I (/)2): h ;()nfJmic Signifjcancc or Bovinl.: F~lscl()l()sis and I f~datid() .., i s at Soddo 

AbattcJi r. DVM .J hc..,is, '·aculty or Vl:lcrinary Ml.:dicinc, Addis Ababa lJni\l;r.., ity, Dchrc 

Zeit, Lthiopia, jJp 1 g-22 . 

Abduljebar, 1\1. (l994;: Prevalc;nce and Lconomic Signi fican ce of Bovine f a..,ciolosis in Sinana 

District Bale Region. DV.\1 Thcsis , Faculty or Ve[crinary Mcdiclnc. !\ddis Ababa 

University, Deere Zeit, Ethiopi<l, Pp 22-25 . 

Abebe, (1986;: Prevalence of Bovine f7asciolosis anJ its Lconomic ."ignificancc at ckcmtc 

Awraja. DVM Thesis, Faculty of Veterinary Medicine, Addis Ababa Uni\Cfsity, I cbre 

Zeit, Ethiopia, Pp 16-19. 

Abera, B. (1990): Prevalence and ~conomJC .'ignificance r I'asciolosi s in cur cattle" 

Veterinary slaughtered at Dembi-dello slaughterhouse. DVM Thesis. raculty 

Medicine, Addis Ababa University, Debre Zeit, Ethiopia. Pp 21-22. 
( 

Adem, A. (1994): Preyalence of Bovine F asciolosis: A Preliminary urve~ around Lewa) Region 

(Shewa). DVM Thesis. Faculty of Veterinary Medicine. Addis Ababa ni\ersity. Oebre 

Zeit, Ethiopia, Pp 18-22. 

Al Habbib, W. M. S. and Al lako, S. S. (1981): The effect of different temperatures on 

development of intra-molluscan stages of F.giganlica. J Ther. Biolof{). 

6: 373-377. 

Andrews, S 1. (1999): The life cycle of Fasciola hepatica. In: Fasciolosis (edited b: Dalton. J P.). 

Dublin City Uniyersity. CAB Intemational Publishing. K. Pp 1-3 . 

Antonia M., Coceicao P .. Rule M. Oyrao. Isabel H. Costa. Jose ,\1 Correia da cost (2002): 

Evaluation of single sedimentation method. modified rv1c laster tor diagno -i - of bo\·ine 

fasciolosis. E/St'1'. J Vel. Parasirol. 105: 337-343. 

Argaw, K. (1998). Epidemio l ()~) of bo 'inc r 3" ill10 j~ ill (J 1a'11;1 .\ \r .:.! .-1) Ii': J71hioni.1I1 

Veterinary Assl)cialion Proceeding of thc rwclfth Inference. 11-1: .!tme. :\ddis Ababa. 

Ethiopia. Pp 35--+2-

Bahru, G. and Ephrem . . 1. (1979\ Preliminary Sllf\'CY of lx)\'inc fascillk):'l:' . Rt's .-lgri , ciellce. 

1: 50-127 



Ikhm, C. I\. and S,mgst<.:r .. -- C. (I <)<)C): Pathology, rathphys lOlog) and clinical aspects of 

fasciolosis. In : J-a'>cil)II),>is (c.:dited by Dalton . .I P.): DublIn City (Jn lver~ll~ AB 

International Publishing. Pp I (}4 195 

Ikrhanu, M. (20()();: Major C:u'>es of ()rgan ·ondc.; l11nation In ca llie and sheep slaul!htcrcd at 

Addis ,\haha. DVM ., h:.:',i<" "acu lty of VdcrinalY Med ic.; inc, Add is Ababa Lnl\ crsity. 

Debre hit, Ethiopia, Pp I ~- I <) . 

Beyazn, C. (1995) : Prcliminar:. Stud} on Lpidemiology or Bovine and ()vlne FasclOlosis in 

Eastern Gojjam. DV\II Thesis. [-acuIty of Veterinary M,·dicill l.!. Add is .A baha l '11\ er..,it, . 

Oebre Zeit, Ethiopia, Pp I 9-20. 

Bowmann, D. D. ; Lynn, E. R.: Eberhard. 1.. M. and Alcara/., A. (2003): (jeorgis' Para 'iitolog) for 

Vderinarians. Eighth edition. CSA. W. B. Sounders ·ompany. Pp I 44-:!20. 

Campbell, W. C. and Re\\'c. R. .. (1986) : hem therapy of parasitic di s(!ls(! '(!\\ York: 

Plenum press, Pp 239-2:-0. 

Cowdery M. J. (1984): Re\'ic\\ of economic importance of fasciol sis in sheep and canll!. Imh 

Vet. l\'ews 17: 9-13 . 

Chen, M.O. and Mott, K. E. (1990) : Progress in assessment f morbidit) dUI! to FasclO/o 

hepatica. Tropical diseases. Bullelin. 87: 1-38. 

Coles, E., H. (1985): Veterinary Clinical Pathology. W.B. ounders ompan:- ansu, Furth 

edition, Pp 125-128. 

CSA, (2006): Central Statistics :\uthority of Ethiopia. Addis Ababa, thiopia. 

Dalton, 1. P. (1999): Fasciolosis. Dublin City University. AB International Publi -hing. Pp 11"-

139. 

Dange, M. (1994): Survey on Prevalence and Economic ignificance or Bo\ me Fascl\.1lo i in 

Debre Berhan. DVr.l Thesi . Faculty of Veterinary Medicine. Addi .-\baba Cniwr-it\. 

Debre Zeit. Ethiopia. Pp 18-22. 

Daniel, F. (1995): Economic Imp0rt3l1ce oj' OrgClll ('ondel1lJ13li n lie (\ a ci()k1:,i~ am~ 

Hydatidosi in auk anj sheep sbughtert:d at Difl~ Da\\a ab<lUllil [)\' 1 hn::-. laulit\ 

of Veterinary Medicine . . -\ddi ·. baba 1.. 'niwrsit). Ddm~ Zl.:it, 1: thil1pia. Pp : I. 

Devendra, C. and i\larca. B. \ I \)l 3): Gl1;1l prl)duction In tropics 0l11nh11l \\. '.llth A~nculture 

Bureaux. Published b:- 1.. n\\ll1 LimitcJ. l11d \\orl..in!!. SlIITI.::. Pp 90-l)2 . 

57 



Dinka, /\. (J 996): Preliminary Study on Prevaic.:nee or f'asciofosis in ruminants. DVM 'fhesis. 

hlculty or Veterinary Medicine, Addis Ababa (Jniversity, Dchrc Zeit , 1 ~ lhioria, Pr 22-23 . 

Dwinger, R. \11., Riche, r.e P. O. and Kuhna. (j . I. (In2): F<I<.,ciolosis in hccf'eallic.: in 'OrLh-weSI 

/\rgenti na. hop. IInim 1/1117 IJroo. 14 : I (j 7 -171. 

Dycc, K. M .. Sack, W. O. and Wensing, C. J. (I 9~7): '1 extboo\.. 01 Veterinary Anatomj . W.B. 

Sounders Company UK. Vol , I. Pr 605-6fJ7. 

Elmer, R. Noble and Glenna, I\. Noble: (] n2): Parasitology." he Biology or /\l1imal Parasites. 

Fifth editi('.~ . Lea emd fcbigcn. Philadelrhia, Pp 172. 

Fabiyi, 1. A. and Ad::-op.ye, G. I\. (1982): Bovine: fasciolosis on .lis ( kateau, l\:"rthern 'gena 

with particular reference to economic importance. Bull II nill/. filth proo A/I', 160: 41-

43. 

Fairweather, 1.; Threadgold, T. and Hanna, B. (1999): evel pmcnl of Fasciola h<!(JCllicCl in the 

mammalian host. In: Fasciolosis (edited by Oalt 11, J P.). Dublin 'ily niver it). 'AB 

International Publishing, UK, Pp 98 -100. 

FAO (1992): FAO Production Year book. Food and Agricultural Organizati n of 'nited 'alion . 

Rome, Italy, Vol, 46. 

Fekadu, R. (1988): A Preliminary SUIyey of Bo\'ine Fasciolosis around Bahri-Oar and -\'aluation 

of the Flukicidal Acti\'ity of Rafoxanide and Closantel Preparations. DVM The is. 

Faculty of Veterinary Medicine. Addis Ababa Uni\'ersity, Oebre Zeit. Ethiopia. Pp 26. 

Ferre, I.; Ortega-Mera, L.; Rojo-Vazquez. F.. A. (1997): erum and bile antibody responses (lgG 

and IgA) during subclinical Fasciola heparica infection in sheep. pain. El e\' J ref. 

Paras ito I, 68: 261-267. 

Galal, E. S. E. and Kassahwl. A. (1981): Ethiopian Adal sheep : genetic and envir nmental factors 

affecting body weights and post \\'eaning gain. hi!. GoalS and heep Res. 1:310-318 . 

Galtier. P.; Coulet, M.; Surra. 1. F.: Biro. ou\'our. B. and Aluinerie. 1. (1994) : Fa ciola 

hepatica: Mebendazole and Thiabendazole pharmacokinetic in sheep. Elsel' J. I 'I!!. 

Parasitol, 79: 166-176. 

Gatenby, R. 1\1. (1991): beep. In the Tropical :\griculturalist. \ 13cmillan. T 1 A. Pp 6-23 

Gebreyesus, M. (1986): Pre\'aience l1[ Gastwintt'slinal I klminthosi s in mall Rum inants 111 

Gondar Administrati\'e Regil1Il . 0\'\1 Th~sis. F:1cult: or Veterinary kdicine. Addis 

Ababa University .. Oebre leit. Fthil'pi:1. Pp 2~-26 . 



Gcorgi, J. (J9X5): Parasitology t()r Vcll:rinarians. Fourth edition . UK Saunders ornpany, Pp 70-

g5. 

(jctachcw,'J (J C)X4): 1\ SLlrv, ~y of" Fasciolo,>i., in cattlc.;. ,> h(;cp and gouts slaLl .Illercd al I\ddis 

1\ hata. J I) /J, reseorch report, Pp 3-(l. 

Gttu, D. (1 ~~7): 1\ Study on the Prcvalc.;n(;c of and /-.(;()nomlc ~ignifi(;an(;<.; or Faseiolosis in 

WoJayc.a.. DVM Thesis, I'"aculty of Vctcrinary Medicine, I\ddis I\haba University, I ehn.: 

Zeit, Ethiopia, Pp 20-21. 

Gi:!11ay, W (1988): Prevakncc Of Fasciolc' 'i is in Kalu prm 111(;(; . DVM " hcsis, Faculty 0 : 

Veterir.ary Medicine, I\ddis Ababa University, Ochre I.eit, Lthiopia. Pp 18 

Goll, P. H. and Scott, J. M. (1978): The epidemi log; and anthelmintic control or ovine 

Fasciolosis in Ethiopian central highlands. In: Studies n vine fasci I sis in f ur selected 

sites in Ethiopia. (Edited by Lemma, B.: Feseha; . and Shibru. T. (1985). Elsev . ./. I'el 

ParasiroI, 18: 29-37. 

Graber, M. r 1978): Helminths and helminthosis of domestic and \\ ild animal in Ethiopia. ReI ' 

EIsel". Med. Vet. ParasitoI, 1: 13-95. 

Gracey, J. F.; Collins, D. S. and Huey, R. J. (1999): Textbook of Meat Hygiene. Tenth edition . 

W.B Sounders Company. Vol II, Pp 635-645. 

Hagos, A. (1007): Study on the Prevalence and Economic Impact of B vine Fasciolosis and 

Hydatidosis at Mekelle Municipal Abattoir. D\'\l Thesis. Faculty of Veterinar) 

Medicine, Addis Ababa University, Debre Zeit. Ethiopia. Pp 5-19. 

Hailu, D. (1995): Bovine Fasciolosis at A\\'assa Municipal laughterhouse. Prevalence and 

Economic loss. DVM Thesis. Faculty of Veterinary \1edicine. Addis Ababa University. 

Debre Zeit, Ethiopia. Pp 16. 

Hanson, J. and Perry, B. (1994): The Epidemiology. Diagnosis and Control of Helminth Parasite 

of Ruminants. A Hand Book. Food and Agricultural Organization of the nited ation -. 

Rome, Italy, Pp 72-89. 

Henderson. J. A. and Blood D. C. ~ 197.+) : \ ~tl.'r i llar: !I.',.killl . I l1 urth I.'uition. Lca anu 1 ebigl.'l 

Phibdelphia. Pp 602-605 . 

Hendrix. C. \1. (1998) : Diagnostic Veterinar: Parasito1og: SI.'l" l11hi I.'ditil111 . A: MO BY, Inc.. 

Pp 108- 108 1"6. 



ILeA (J (Y) J r f)dm; Ikrhan ex perirm:ntal station annual rerort. I LC A Addis A baba, I· thropla, 

Pr 4fi . 

Kaurfiilann. I. (I ()%): Purusitic In/{;slation or /)omestic Anirnul!'.. A /)rugr)() <' lie Manual, "p15(,-

2f)(J. 

Karlan , R. ,\1.; /)am<.:. J. B.; Reddy, (i. It ; Courtney, C. I I (I c)<)4) '1 he rrc\aknce of 1'(/\( w/u 

hepalica in its snail interrnediat<.: host dw:rrnined h: J) 

27: 1585-1593. 

prohe assa} 1111 .J I)ora\llo/ , 

KhalIaa::ou:~t, K. EI-Ilari, \1. (1 99J): Variat :"n'> S;lIsonnier<.:s dl: infeelion par I'asc iola hepatic;l 

Chez Ie chevere dans La region du Ilau/ (\1ao<.:). Rele(.Ir(.:h Velemwrwll, 22 .1 J 9-225. 

Machanicka. B. (2000): Fasciolosis. ACla, paralil%Uta, 45 : J 2" - J 24. 

Malone, J. B. and Craig, 1. M. (1990): 'attlc li\ cr flukes rrsk assessment and control. ('oll1fJ(!IId 

Cant Edu. Pracl. Vel. 12: 747-754. 

Malone,1. B. and Yilma 1. M. (1998): Predicting utbrcak of fa 'ciolo is. Ii'om ( Ikrcnhow to 

Satellites. In: Fasciolosis (edited bj Dalton. J P.). Dublin ' ity niver$ity. '1\ 13 

International Publishing, Pp 1-3 . 

Martinez-Moreno. A. Jirneney, A., Lugue, V .. :"loreno. 1.. Radond . 1-.. . II , Martin, M j . and 

Perez, 1. (1999): Liver pathology and immune respon e in experimental Fasciola hepallca 

infection of goats. J Vel. Paras ito I, 82: 19-""'. 

Mas-Coma, S. Bargues, M. D. and Estenban. J. G. (1999): Human fa ciolo is. In: Fa 'cio lo is 

(edited by Dalton, 1. P.). Dublin City l'ni\ersit:. :-\.B International Publishing. IK, Pp 

411~28. 

Meskerem. A. (2006): Study on Comparati\ e Diagno::.tic Technique" of Fasciolosi 111 

slaughtered ruminants at ELIFORA Export" Abattoir. :"Lc. Thesi<;. Faculty of eterinaJ,) 

t-.fedicine. Addis Ababa Uni\'ersity. Debre Zeit. Ethiopia. Pp -2-56. 

Mezgebu. B. (1995): A Study on O\'ine Fasciolosi ' and Lung\\Om1 Infection in ddi ' baba and 

Surrounding Highland area. 01 The~i .. 1 acult; of \'clerin;\!: "kdlcine, ddl \baba 

llni\ ersity. Oebre Zeit, Ethiopia. Pp 2:. 

Mike, S. (1C)96): Goat. In the Tropical Agricultllr;1IlSI. :"1acmllbn. 1 1\. Pp 7( - :. 

Mira. S. F. and Ralph . . F. (1989): t\1aI1lJaI ti.)f rropical \elcrinar; P,1r:Littlog: lIK. AB 

International Publishing, K. Pr7 J. 



Mog<.:s, L. (2()03): A study on Hovin<.: I asclolosis and Ilydatidosis al Jimlna Municipal baHol!. 

DV.\1 Th<.:sis, Faculty of V<.:I(;nnary Medl(;in<.:, Addis Abaha (), iV1.!1 sil ', ()eble 1.<':11. 

Ethiopia., Pp 19-21 . 

. v1t(;nga, I.. /I..; Kif"aro (;. c. ami Ikrhanu. I~ (I <)()4) ~tudi(;s on faclors anI.: ·till' "producll C 

p(;rformancc and mortal i ty r<.l\(;., of small I.ast !\f rican goalS and thl.!i r crosses. Small 

Ruminants Research and D<.:v(;lopmCnl in Af/ ic.:a Proc.:ecdin 'S or Ihe s' 'ond BI<.:nnial 

Conference or African Small Ruminants Rcs(;arch j 'ctwork. AI . " Arusha I a/vania, 7-

J 1 December 1992. ILeAn ."[ \ ~Crllfr.bcr I C)<)4 ". 'Id/ s ,".haha. Lthinria, ' cl\\o/ k 

Workshop, Pp 69-73. 

Mulugeta, H. S., Getachew, 1. Tafessc. \1.. ctachew, W .. Kink (J. and 'I eshol11<.:. Y. (1989) : 

The significance of helminthe parasites in livestock production. Paper 1', 'sen ted at Ihl.! 

Third Livestock Improvement onfcrence. May 24-26, Addis \baba, Uhiopia. Pp 82. 

Mulugeta, 1. (1993): Prevalence and Econ mic ignificance of B< \ inc J-asciolosis at Sopral 

Kombo1cha Meat Factory. DV~r lhesis, I acult) of Vcterinar) vkdlcinc, AddiS Ababa 

University, Debre Zeit, Ethiopia. Pp 21-22. 

1\gategize, P. K., Tekelye, G. and Getachew, T. (l99~): Financial 10 c cau cd by OVII1<.: 

fasciolosis in Ethiopian highlands. J. Trop. Anim. Iflth Prod. 2::1: \ - --\ 1. 

1\icholson. t-.L 1. and Butterworth. M. H. (\986): Body conditi n c nng f zebu cattle. Addi 

Ababa., ILeA Publication, Pp 15-25. 

1\jau, B. C. and Scholltens, R.G. (1991): The roll of traditionall) har\,cstcd hay in the 

transmission of ovine fasciolosis in Ethiopian highlands. ref Re 0111 .. 1-: "69-372 

Ogunrinade. A .. and Adegoke, G. O. (1982): Bovin~ fasciol si in , · ig~ria. Inter-current para itic 

and bacterial infection. J. Trop. AI/illl Hllh. Prod. 14: 121-12~ 

Ogunrinade. A. F .. Bola, 1. and Ogunrinade B. I. (19 0): Economic Imp rtance of b \ Ine 

fasciolosis in Nigeria. J. Anim. Hlth. Prod. 12: 15~-159 . 

Okewole. E. -\ .. Ogundipe G. A. T .. t deiinmi . .T D. ~n (I1arll., I. () '')00' ( it ica! 

evalu3.tion of three chcmo-proph: lactic regl!l1e:; a~ain~t 0\ ine he1mintho i:-. 111 a hl\cio/a 

endemic farm in Ibadan. igeria. E1.\l" · J It't Pord.\llo/ 6 1:-_8 

Olsen O. \Y. (1974): Animal Parasite ' Their Life (~cl' and I c~)lo!!:. Third edition Royal 

University Park Pre s London. Pp 120-12< 



Payne, W . .I. A. (J 9W)): An Introduction to Aninwl Ill/shandl)' in the Tlorks. Fourth edition. 

U,H~. UK. Longman, British, Pr 21X-25X 

Hadostitis, () M.: Blood. I) . C. and (j,IY, (' C. (I<)<)cl) Velerilwr; Medi<. in<.: . A " exlboo/'; of' 

J)isca'.:':s ()f caLtk:, '>heep goats, rigs <ll1d horses. 1; 1 'hlh edilrrJI1 . L0l1d11l1. HailliL'le " Indall 
and Ce:..s'>eJJ, Pp 1223-1230. 

Rahmato, A (1992): J-asciolo,>i,> Clinical Occurrence, Cor,ologlcal and Ahaltoir SUI\ey In and 

arounc Wolisso. DV.\iI ') hesis, I'aculty of Veterrnary Medicine. Addl ,) t\haha UnIversIty. 
Oc.bre leit, Lthiopia. Pp 22. 

Ran:ajo. V.; (Jleaga. 1\.; Casanucva, P.; ) Iillycr, (j . V. and MulO, A. (1001) . \ 'accinatlon of sheep 

against Fasciola hepatica with homologous fatty acid bindIng prott:in .. U\ev .J I/e/. 
ParasilOl, 97: 35-46. 

Reinecke, R. K. (1983): Veterinary IIclminthology. BUUef\\orth . Durban. Professional 

Publishers. pry Ltd. Pp 250-258. 

Roberts, 1. A.: Estuningsih. E. and pithill, T. W. (1997): Rcsi~tanct! of InJonesian 'I hin ", ail 

sheep against Fasciola hepatica and F gigantica. ElseI' .J 1('/ Paralllo/ 68 ' 69-78 

Roman, T. (1987): Study on Economic ignificance of Bovine b . cl losi at 'ondar Abattoir. 

DVM Thesis, Faculty of Veterinary Medicine, Addi 

Ethiopia, Pp 18-22. 
baba ni\ erit~. Ocbre Zeit. 

Ross, 1. C. (1977): A 5- year srudy of the epidemiology of fa ciolo l ' In orthea t and \'"e t of 

Scotland. B,.. J. Vel .. 133: 263-273. 

Schoenian, S. (2003): Parasite of Sheep and Goats, We tern Ma~ land Res~lrch and ducation 

Center. Area Agent and Extension, Pp 1-3, 

Scott, G. (2003): Tip for Successful Internal Para ite ontrol. irgini.:lJ1 Pol~1~~hnic In titute and 

State l'niwrsity. Pp. 5-10 

Solomon. A.; T'yaithes. C. 1. and Goshu Mekonen (1996) : Relation~hlp of e\\~ productivit) \: ith 

bod\' weioht and age of ~\\'es Horro" ewe . Boko Re 'ean:h (' ~nter. Pf()c~cdll1!! f AP . ~ ... "-

FoUrth . Tational C(\flfCr~IlCC of rthinpian Socict~ ~) f A lll m .11 Pn du~ ih)ll. 1( -19 .\pri!. 

Addis :\.bab:1. Ethiopia. Pp 25-35. 

Solomon. W. t.2005): Etfect 01':1 trategic Al1Ihclminthtic 1 rcatl11l.'lll Intl.'n cntI~)n in l 'pper Blue 

Nik of Western EthIOpIa. M 'c . TheSIS. I acuity or ekrin.lr\ \1edl~I11~ . . \ddi baba 

Uniwrsit). Oebre Zeit. Pp -+5-50. 



Soulshy, E. J C. (I <)){()): I klminth .... Arthrorot/s and PlOlo/.():! of Domestic An imal... Sevenlh 

edition. London, Haillien.: ·1 indall and Cassell, Pp 12X- 136,334. 

Srithill, T. \1 • . ; SmookCf, P . . \11 . and Copman, D I~ (I <)<)X) Fm("fo/a ~i~al1liC(J . I:pidemiolo 'y, 

contn)l, immunol()gy and mol<:cular biology. In : ' :asc/()Iosis (edltcd h) Dalton. J. P.). 

Duhlin City Univefsity. CAB International Puhlishing, UK, Pp 465-466 

SPSS (2006) . SPSS 15.0 fe)f WindoVv,> I:valuation Version Re/casc 1500(6 Ser 2(j(Jo) . 

Swell, M. M. If. (1966): 'Ihe pathog<.:n<.:sis of fasciolosls . '! 1'('1 Re\ 78 n-Io -. In : Seasonal 

dynami cs of F KiWm1icCl burden in gnl/ing 'I illlahdil Sheer Morrow. (/ ': lIl.:d r,\ Dakkak, 

1991). In. J Parmilol, 21: 307-314. 

Takeie, A. (l995): Bovine Fasciolosis: Prevalence and Economic Impact at Ml.!kclk .\1unlcipal 

Abattoir. DVM Thesis, Facult: of Veterinary Medicine, Addis Ababa l ·ni\(;r:,it). I ebre 

Zeit, Ethiopia, Pp25-28. 

Tembley, S. (1998): Development and survival of infecti ve larvae of nematode paras ite ~ of heep 

on pasture in cool tropical environment. EIsel' J I'el Parctsilol. 79. 81- 87. 

Tesfaye, T. (1995): Epidemiology of Bovine Fasciolosis and IIydatidoi in Oebre- Berhan 

region. DVM Thesis. Faculty of Veterinary Medicinc, Addis Ababa 'ni\er it: . Debre 

Zeit, Ethiopia, Pp 20-21. 

Theodoridis. Y: Duncan. 1. L. and Maclean. 1. M. (1991 ): Patbphysiological lud ic on 

Dicrocoelium dendrericum infection in sheep. EIsel' J f'el Para irol. 9 61-66. 

Thornton, H and. Gracey. 1. F. (1978): Textbook of Meat Hygiene. e\enth edition. Baillere 

Tindal. london, Pp 3~3-327 and 338-342. 

Thrusfield, M. (2005): Veterinary Epidemiology. econd edition. UK. Blacb\ell Clence. ppns-
247. 

Tigray BoARD (2007): Tigray Bureau of Agriculture and Rural De\ eiopment annul report 

Tigray BoARD. Woody Biomas' (~OO~): Geograpbic map. inn:ntory and . trJleglc planning 

project of Tigray Regional tate. ~1ekelle. thiopia . BIII/erin. 1: 10-1 __ 

Tigray BoFED (~008): Bureau of Fimnce and l:conomi . I)l\ dopmcnt of I'igra: R 'gil)n.ll . tale. 

Mekelle Ethiopia. Bullerin. 1: ~5-.f5 . 

Torgerson, P. and Claxton . .I. (1999) Epide111iolo!.!.~ of' lasclolosis In : I ,bCl l)I~'.1 tedi ted bv 

Dalton . .I. P.). DUDlin Cit: l' ni\ er:;i t) AB IIl!CII1:1t IlHl,ll Puhli "hing. l k.. Pr II ~- I.f __ 



'Iro/lCy, p, M. (In9): IIt:1rninths (Jf 1 Iv(;'>tock and Poult, III \mpical /\friel!. In: 11anual of 

'Iropical Vctcrin:lry Parasitology. I,K (AH fnt<.:IIw\ioll;lI, 'J TA, Pp.f f-f5, 24-25, J"-
54. 

Ue/lO, II. ; (ju[i<.:rrcs, V. c.; Mallo". .. \-1,.1 '1. and Mullcl, (i (f ()X2): h1sciolosis plObkl11s In 

ruminants in Riograndc dosul. l~rcllil 1:/11:1' .J 1'('1 1I(1J"U\lI(J/, II : 185- f 91 

Urquhart, G .. 'vI. ; Armour, .I.; DunCan J. I. .: Dunn A M alld .I(;llnll' 'S, I-. W., (f9%) VC[t.:rinar; 

Parasitology, U.K., Black Well Science. <)econd edition, Pp f 2 62,257 273 . 

Wassie, M. (1995): Prcvalencc ofl~(J\ ' inl' and ()\in(; Fasciol )sis : PI 'fiminary Stun;) in: (;~(;:"(; 
and its Surrounding areas. DV,'v! "' hesis. I'acufty of Veterinary Medicine, Addis Aoaoa 

University, Debre Zeit, Ethiopia. Pp 15-16. 

Wondowosson, A. (1990): Prelimina!") .)Uf\ ey of Bovine Fasciolosis in Arsi . , VM, 'h(;sis. 

Faculty of Veterinary Medicine. AddIs :\baba Lniversity, J enre I:ell. I:thiopla Pp 18 

World Health Organization (1995): Control oUood borne trematode Infl!ctions WIIO. 'cchnical 

Report Series. World Health Organization. 8 J 9: 1-155. 

Yadeta, B, (1994): Epidemiology of Bo\ine and O\'ine J'asci I sis and it · distribution in small 

ruminants in Western Shoa. DV\f Thesis. Faculty of Veterinary Medicine. Addis Ababa 

University, Debre Zeit, Ethiopia. Pp 15-16. 

Yagoub, 1. A. and EI-Khawad (1980): Effect of liver fluke (F gi~anlica) infecti n on bod; 

weight gain, blood hemoglobin concentration and P V. The udan 1. Vel. Re, 01. 4: 81-

88. 

Yilma, 1. (1985): Study on Ovine Fasciolosis and Other Helminth Para ite at Hollota. 0 :'1 

Thesis, Faculty of Veterinary \1edicine. :\ddis Ababa Univer it)-. Debre Leit. thiopia. 

Pp 25-25. 

Yohannes. T. (1994): Bo\'ine Fascil110sis Pre\alenee and Economic '\. e sment 1 rial ' on attle 

Slaughtered at Bahir-Dar r-,[unieipal A.barwir. 0 M Thesi. rv. 1. . Oebre Zeit. 

Ethiopia, Pp 20-21. 

Zerfu, M. (1991): Prevalence of G:lstTl1lnt6linal Ildminthe' of attic ill hdl. 10 A\\I<I,I<1. \r~1 

Administrative Region. 0\'\1 Thesis. beultv of cterinan kdicine. AddIS \babJ 
~ ." 

Uniwrsit\'. Debre Zeit. "thil1pi.1. Pp I S-~O . 



Zcrbini, L. and Alcmu, G. (19%): Prospects of animal traction n:search and devclopll1cnt in 

Lthiopia. ILRI Publication, i'p 30 1<).I ·,SPA rrCJcceding Fourth alional 'onfl:rcn c of 

Lthiorlan Society of' Animal P)oductioll I X J () A[1l1l I ()<)(), AddIS Ababa , Ethiopia 

Zc:rihun, A. (2()06): l~ull1inant htsci()losi.., Stltdi(;~ 011 the (,Ililical OCClllTl:nce 'oj1mlogy 

MalauJlogy and Abattoir Survey in DelH(; Ikrhan and SurroundIng MSc 'I hcsis, I'aculty 

of Vcttrinary Medicine, Addis Ababa l; niv(;f';it), Ddm: /(;il, l·tlHopla, Pp 35-5(), 

Zewdu, B. (1991): Prevalence and Lconomlc Analysis of Llvcr l'lukc Infection In 'auk: 

Siaugr,lcred at .Iilllll1a Municipa: Abattoir 1)\' \1 'I fl/,,>:S, I'aculty o!' Vel\.:rinan kdieinc. 

Addis Ababa University, Debre leit, Uhiopia. Pj' J 5-18. 

Zheng, H. J. ; Tao Zheng-Ilou, '. W. and Pesscns. \\ . F. (J <)<)0). 'omparisol1 o( dOL I' USA ""ith 

Sandwich ELISA for the detection of circulating ar.lIgens il1rUlient WIth Bancroftlas)s . .J 

Trap .. Vled. Hyg, 42: 546-549. 



K ANNEXf.S 

Annex]. ScrjmcnlatioD lcchniqucs 

-Two gram" .J facccs will Ix: put in a j(JJ and mixcd with 200mltar \.\att:r and stillcd wt:1I \ ith a 

string rod (fe:.::ce" from ruminants) will bt: thought broken ur lIsing a mortar rislil. 

-The sampk ·.vill be straincd through a tea straincr, washed corlously and fill ur with tap \. aIel 

-The sampl: ',v ii: :Je allowed to :,tarl f()J 15-20min and L1le supernatant \ ill :"0,.: discardt:d ,1I1\j Ie 

suspended the sediment in tap water. -I his sedimentation process \\ill be done fOlll limes. 

-After the la~ sedimentation and decantation the sediment will be rt:co\ ered into a test tube and 

fill up to SOrr'! value with water. 

-Agitate the rube to re-suspend the sediment. 1 ransfer the sediment to a microscope. 'ovel with a 

cover slide and detect the presence of Fasciola eggs under microsc pe. 

Annex 2. Examination of liver for the presence of Fasciola specie (Hendrix. 1998) 

1. Before the liver is removed from the carcass the common bile duct \\ ill be ligated to 

prevent the escape of flukes. 

2. The gall bladder is removed. tran feo'ed to a bo\.\ I containing nom1al aline and cut open. 

3. The bile duct and any haematomas are opened and the Il\er. \\ hich ma~ ha\ e to be cut 

into two to three portions for this purpo e is washed in the bo\\ I of 'aline Any tluke een 

adhering to the liver are detached with forceps. 

4. The Ever is cut into slices 1 C111 thick and the e are queezed and lh )roughly \\ a hed in the 

saline. 

5. The ~Iices are cut up into small pieces approxil11atel~ 1 5cl11. the . queel.ing and \\a hing 

is rcreated and the pieces of Ii er are discarded. 

6. The saline is no\\' pa ed through the \\ire me 'h creen \\ith an apenure oro :CI11 and the 

flukes. which are retained by thl: screen are rl:covered In a ... mall \\1Iul1le ofsal1l1e ror 

countiI:g and examination. ome or the tlul-.es \\ill ha\ l' Il'l'l1 ClIt In(\) se\ ~ral pl~ce '. When 

the \\ h~)1e l1ukcs have be~11 cOlll1(~d and removed the Iltllllber rl'pre;.ent~J h~ the piccl:s is 



assessed by counting hei:l(l\ / tail'> If" no adults, lhe hll<.: may h<.: cxarnin<.:d for the pres<.:nc<.: or 

fluke egg'>, 'I hc hil<.: i'> pIJured thrrJUgh a wirc mesh scr<.:en wilh an ap<.:rtllre 01 (J,() 15111111 by 

which any egg,> arc retained, 

Annex 3. Body condition '>coring 

3, A) Body condition scoring of eattl<.: ( ichol,>on and BUlt<.:Iworth, I <)U» 

~------~~----------------
Score Condition 1· utun.: 

2 

3 

4 

5 

6 

7 

8 

9 

L­

L 

L+ 

M-

M 

M+ 

F-

F 

F+ 

:v1arked emaci?tion 

Trans\'crse process project promincntly, neutral spInes appear 

sharply 

(j,! upin.' 

Individual dorsal spines are pointed to the tOllch, hips. pin'>, tails· Poor 

head and ribs are prominent, tran verse proccss visibll!. usuall~ 

individually 

Ribs. hips and pinS are clearly visible, Muscle mass bct\\l!l!n 

hooks and pins slightly concave. lightly morc flesh abo\ t! the 

trans\'erse processes than in L +. 

Ribs usually visible. little fat cover, dorsal spine barei: \ I ible 

Animals smooth and well covered: dorsal spines cannot be een. 

but are easily felt 

Animals smooth and well covered. but fat deposit are not marked . 

Dorsal spines can be felt with firm pre ure. but feel round~d 

rather than sharp 

Fat co\'ered in critical area can be ea 'ily een or felt 

Heavy deposit of fat clearly vi ible on tail-head and cod. dor"al 

spines rib hooks and pin fully covered and cannot be felt ~\ ~n 

\\;th timl pres -ure 

67 

od 

Ver: good 



3. B). Body condition scoring of sheep (Gatenby, 1991) 

Scoring 

Starving 

Very thin 

Thin 2 

Condition Description 

o Extremely emaciated and on points of deatl~ot p ssiblc to detect any 

muscle or fatty tissue between kin and the bone 

2 

SP are prominent and sharp. TP are also sharp, the lingers pa s ea il} 

under the end, and it IS pos ible to feel bel\ cen ea 11 process. 1 he eye 

muscle areas arc shallow and no fat covel 

SP feel prominent but smooth and the indIvidual pro ess can be felt onl\ 

at fine corrugations. TP is sm oth and round ed and It IS possIble to pass 

the fingers under the end with a little pressure. I:ye 111 li se Ie areas are full . 

and ha\'e a moderate depth, but have a little fat CO\ el. 

Moderate 3 SP are detected only as small elevati n; they are Sill ot ll and rou nded. and 

individual bones can be felt only with prc sure. The TP an: mooth and 

required to feel over the ends. ye muscle areas ale full. and have a 

moderate degree of fat cover. 

Fat 4 

Very fat 5 

The SP can just be detected with pressure as a hard Illle bet\\ een the fat 

covered eye muscle areas. The ends of TP cannot be felt. 1 h eye l11usck 

areas are full and ha\'e a thick covering of fat. 

The SP cannot be detected even with fim1 pressure and there is a 

depression between the layers of fat in position wilere til" P \\ould 

normally be felt. The TP cannot be detected; the eye Il1U,cie area arc 

very full \\ ith thick fat cover. There may be large depo it. l)( t:ll 0\ er tlk 

rump and t3il. 



3. C). Body condition scoring of the goats (Mike. teel, 1996) 

Score Body condition 

o Extremely thin, nearly dead, no muscle between skin and bont: 

SP sharp and stick up. TP are sharp and your fingers easily pushed under thin end . There 

is hollow between the ends of each processes, lOin muscle an.: shallo\\ . 

2 SP Feel less sharp, your fingers can be pushed under the TP \\ ith the little pre ure, loin 

muscle~ dre of moderate depth. 

3 SP only sticks up very slightly; they are smooth and roundcd r· irll1 pr<.;s<"lre i needed to 

detect each one separately. TP are smooth and well CO\ cred, firm pressure IS required to 

push your fingers under the ends; loin muscles are full 

4 SP can just be felt with finn pressure as a hard line and level \\'Ith thc fle h n either Side. 

The ends of the TP cannot be felt; loin muscles arc full. 

5 SP cannot be felt at all, TP can be felt; loin muscles arc \ ery fully de\-eloped. 

SP - Spinous processes; TP-Transverse processes; Eye muscle i the I1lU cle along the side of the 

backbone. 

Annex 4. Estimation of the age of different animals 

4.A). Estimation of the age of the cattle (Dyce el (II .. 19 ~) 

Pennanent incisors 

None 

I pair 

2 pairs 

3 pairs 

-+ pairs 

Age of the cattle 

Less than 1 -24 month 

18-24 months 

24- 30 month 

36-42 month -

42-48 months 



4. B). Estimation of age of the sheep (Gatenby, 1991) 

Pennanent incisors 

None 

1 pair 

2 pairs 

3 pairs 

4 pairs 

Age of the sheep 

Less than I year and 3 months 

I year, 3 months up to I year and 10 months 

I year, 10 months up to 2 year and 4 months 

2 year, 4 months up to 3 years 

More than 3 y\.!ars 

4.C). Estimation age of the goats (Mike Steel, 1996) 

Age group 

lambs under 1 year 

Yearling (1-2 years) 

Young adults (3-4 years) 

Adults (4-5 years) 

Older adults> 5 years 

Teeth condition 

Eight sharp incisors 

Central pair of baby teeth replaced by permanent ncs 

4 permanent teeth 

8 permanent teeth 

Worn teeth and some missIng 



Annex 5. Questionnaire survey result of livestock owners' observation, their rcspons and 
flukicide users 

Description I/ighland Midland Lowland 'J tal 

areas areas areas 11 120 

f1 GO 1/ 30 11 1() 

Rank of fasciolosis (%) 

major 85,0 2{).7 I () 0 51. 7 
mmor 15.0 73 1 <)0 ,0 4 .3 

Fanners observed flukes in liver (%) 81. 7 ')6 ,7 %1 89,2 
Farmers with idea of fluke transmission (%) 18.3 3.3 3.:3 IO,R 
Anthelmintic (flukicide) drug users (%) 60.0 3(),() 10.0 40.0 
Purchase of anthelmintic illegally (%) 40.0 33.3 33 , 36,7 



Annex 6. Photographs 

Photo I. nimnls grilling together at Il nsl\enge pa."turc 

lanJ (Ona \ .. oreda) 

PIH)ln _ .. \ !lima!. gra/illg h ;~Ihcr at 11.1 h 'I g~ I a: ur~ lall:l (01 a 

wor' :l) 



Photo 3. Cattle grazing at Timuga P pasture lands ( lamata district) 

di~tric ) 

PholO .Callie grazing a lama a 



Photo 5: Liver affected by Fasciola spccie before inci:ion Phlt( 6: Li\ er ani: 'ted h~ 



Annex 7. ()ut·.~.ionnaire survey format 

Section /\. gc(;ral information at wo rtc.J alP J\ kv<.:] (Rd~J cncts i 

1. Dat(; () ~ i nttrv i (; w-- --- --- ------- -------------------------- -------------------------------------

2. N am t r. f tht i nterv i ew(;d ------------------ ---------------------------------------------------

3. RegJ or. -------------zon(;----------- district (worcda )------------------[>:\ ----------

4. Total c:ea: grazing---------------; cropland--------------; forest -- --------- .olha-------

5. Topugri:.?h; (r'lrJ): Swampy------------------­

Mountai nous---------

PI ai n ---------- ------------

{ · l~du]attllg---------­

()t! ,"J" (,,[)tclfy)------

6. Livesi/)ck population: cattle--------------------, shccp-------------------go l'i-----------

eq u ines--------------------po u Itry ----------------------------------

7. Average holding size oflivestock population per hou eh Id : 

cattle--------------------, sheep-------------------. g als-------------­

equines--------------------, po ul try -------------------------------- -----

9. Annual rainfall (mm): min-------------------max------------------------mean-----------

10. Beginning of rainfall (months): early-----------------. mid-------------------. late------

11. End of rainfall (months): early-------------------, mid----------------------. late---------

12. Temperature (Oc): min---------------------max ________________________ =_mean------------

13. Relative humidity (%): min-------------------max ________________________ mean __________ _ 

14. Altitude (masl): low-------------------------------. high------------------------------------

15. Location: longitude---------------------latitude------------------------of di trict center 

16. T) -pe of production system (%) 

-Agriccltural (major crops)---------

-Agro-pastoral------------

-Semi-s;?dentary---------

Pastoral------------------­

eden tary -------------

17. Any special remarks ---------------------------------------- ---------- --- ------------------------------

------------------------------------------------------------------------------ -- ---------------------------------

75 



Section B. Animal hushandry practices 

Pkase tick (.) the apprOI; riate an "\\<.:r in th/' hl)x ()r· I " 'Ive S HlI ( :1I1 S\\.eIS in th(; spa e rlO\ "l'd 
1 . Name of the owner----------------________________ _ 

--------------------------------------------- ---
2. Sex : M o 
3. Arc you p<.: rmanentresidem;eofth is PA? 1 yes 02 no 0 

4. What is YfJur major farming acti\ ity? J li\c<;tocD 2 ClOp 0 .. mi.-ed 0 

5. Componer,t of your livestock /
! I \~att l e 0 2 shecpO 3- goals 0 4 camel r:J 5 

equine 

6. IfQ5 has component limitations. ,-,C, , \\hy? J di sease probl '1110 2 no ' 11I/1I1'O 

3 = shepherd's problem 0 4=predators 0 

8. Do your animals share shelter each other? I P 02= no 0 

9. Did you get any training on aspects of health, husbandry and market hy tile e tension 

service? 1 = yes 0 2= no D 

10. What was your first challenge to continue: our farm? 

1 = disease probb 2=no grazb 3: shepherd 's problO 

11. Do you have any thing that you fear to increase your herd/fl ck ·izc? 1 = yes 2= no 

12. Do you practice rotational grazing? 1 = yes 0 2= no 0 

13. Do you provide supplementary feed for your flock? 1 =- yes 0 2= n 0 

14. Do your small ruminants graze together v.i th large animals? 1 = yc 0 2= n 0 

15. What system of animal grazing do you use·: 

1 =comrnunal grazing 02= fenced farm 0 3= zero grazing 0 .+- ther 0 

16. Feeding practices 

Native pasture (natural) grazing D semi-zero grazing 0 

Crop residue feeding 0 st3.l1 feeding 0 other ( pecd)) 0 

17. Water sources: -River Lake Pond: Protected spring Iwell; unprotected ::opring: 

18. Housing: Open enclosure D Housed aT corral 0 Penned at night \\ ith helier D 

19. Do you \\·ant to improye your herd tlock breed? 1 ) es 02 110 0 

20. IfQ28 no. why? 

1 =disease problem 0 2=no grazing 0 "'= shepherd' s prohlem 0 ~ =kn()\\ ledge 0 
21 . Any other facts--------- -------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------
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Scction C. /)ise<lse or aniln 'lls <'n" I "Ith < . u U lea scrVI (;c'> 

J, Is veterinary service problem in your dl'- tn(;t" J yes 0 2 110 

2, I~:, often do Dr animals get health scn I(;(;~'I 
I- frequently 2 rarely 0 3 vcr; rarely 0 

3, Do you ha\'c Vet. clinic in your P;\? J ye e., 0 2 no 0 

4, If Q3 no, where do you usc health service" 

I =district center 02= neighboring P;\ C:::' nothing 0 

5, Who performs treatment OfYOUf animals ir,: uf arl' , , ~'1 

l=vet. Personnel 0 2 =CAIfW 0 3 - pri\ak !1;'\ctitIOnl:!S 0 ,I all 0 
6, What is the reason for early culling of your animals? 

1 =disease 0 2 =feed 0 3 =problem of shcp'll:rd s 0 

7. Which disease the reason for early culling of ~ our animals? 

1 =worm 2 = infectious 3 = non-in fecti us 

8. What do you call a disease caused by a worm: (Refer Q B 7) 

9, Do you know an animal disease called "internal parasiti sm" r Wishitav i-tsigl: tl: I1 '(I 0 1 J fa 'I\'I 

tselim kebd"? 1 = yes D 2 = no D 

10. For Q 8, what do you call it in your area: ---------------------------------­

II, What are the clinical signs of the worm you mentioned" 

1 =correctly answered D 2=incorrectlyanswered 0 

12. What causes the disease of Q 1 O? 

1 =correctlyanswered D 2 = incorrectly answered D do not kno\\ D 

13. Is the disease present in your flock at thi time? 1 = ye ' D 2= no 0 

14. How frequent does the disease occur in your herd/flock? 

1 =all round the year D 2= wet season L 3= dI') sea 'O il D 

15. How is the disease transmined? 

1 =correctly answered D 2=incorrectl~ answered D.) do not know 0 

16. In which season/months often do animals f et the dI S(\b~? 

1 =late wet D 2=early dI')' 0 3=late.if) 0 4 ~a rl ) \\ ~t 0 

17. Is the disease a major problem to your f:mll '~ f y~~ D 2- no D 
18. Have you had any cases of internal rar~bllt' disea ' ~ ~) 11 ~ our 1 ~\Jm duri n!! the pa t ne-y \:.If. 

l=yes 0 2= no 0 
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19 . Jf()17i ~ y<.:s.howdidyoud<':ll:rmi)·dM ' "I I . 
, I C lagno<,cu W lct )(:r lhl: d,sca c \,as IIIlCllliIl pal,l ilc 01 

not? I =pre\':ous <.:xnerien<.:<.: 0') V·t ,,', . "0 ~'. 0 " - (; . ulagnoscu \ nCI 'hoor /frrcnd <l i'l 'flll \.'d it 
4 =oth<.:r<, =:J 

20. What an: th<.: major caltle dis<.:ascs in order of Importancc I 

I --- ----- ------------2 -------------------3 _________________ _ 

4-------------- ------5 -------------------6-------------------

21. What art the major sheep diseases in order of importancc? 

1-------·------------2-------------------3-------__________ _ 

-1- .. ----------- ------5-------------------6-------------------

22. What art the major goat diseases in order of importanc<.:" 

1----.. ---------------2 -------------------3 ------------------

4-------------- ------5 -------------------6-------------------

23 . What are the major camel diseases in order of importancc" 

1--------------------2-------------------3------------------

4-------------- ------5 -------------------6-------------------

24. Do you protect your animals from the disease? 1- ye -D 2= no D 

25. How do you protect your animals from the disease? 

1 =drug from Yet clinic 0 2= drugs from the other holdt:r..; CJ =herbal ( 'pcci fy) 0 

26. Which of your animals do you take most care in protectln~ from the di ea. c? 

1 = all animals D 2=calves kids and lambsD 3 -'onl~ :!dult D 4=0. \\'0 



Section D. RcuJrding "he<;t for post mortem findin g at slaughterholJ!.c 

Site ------- ;. o. Ante-mortem exam. 
: '0 postlllortem ex ' 111 . 

1. Records dun:-tg the "' l ud~ (org<:Jn condemnation 1(; 'OIds) fll:rrod 

J. J. Ante mortem and judgments recording sheet 

- r~ 

, " owl co t 
Date I Anima: Origin Affected Reasons for Judgmen ts Unit 

specie~ I I ()f{!al1 condemnations Hf /Pcf! c price ----><--- \-.:. : 
: --

I 
_. -

I I-

_ . 

I . -
-

I 

I I 
! I 

I -. I 
I 

I 
I 
I 

I 

I 
I 
I 
I 
I 

I .J 

I 
I I 

.~ , 
I -

I I 
I 

I 
I 

79 



1.2. Conditions : classification of li\(:r k:sions light (I.): rllOdl: l;llC (M) and h -[I) II) due t 
fasci olos is (Un-fit for human ccJnsumptions) 

Date Animal spccil:s r 

Status of" liver k:sio l1s -~.., 

J olal (flO) 
L (n l) ) 

I ~ -- M (110) J J (110) 
Callie ~. 

Sheep - -- -

~--= - ~ 1-Goats 
-- - I ~' Camels -f---- - 1-Cattle 

-- I -Sheep 
1 I 

-.. i~ 1 -1- - I 

Goats ! - '-1-Camels 1 

Cattle .-
Sheep 
Goats 
Camels 

1.3 . Fluke count sheet on daily working calendar bases 

Date Animal species I Fluke type --.- » I-luke counts (no Rcmal~s 
Cattle I 
Sheep I 
Goats I 
Camels I --

Cattle I 
Sheep I 

I Goats I 

Camels I 

Cattle I 
Sheep I 
Goats I 

Camels I 

2. Pathological lesion observation remarks :------------ -----------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--
-----------------------------------------------------------------------------

--------------------------------------------------- ----_ .. - ----------------- -------------

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~ 
---------------------------------------------------------------------------------------------------------_ .. --------



3. Previous data recordings (orgun condemnation records) 

Site ----- ; No. Ante-mortem exam . 
10 r>()St/llOll~11l \,' .1111 

I 
Animal Origin Affected 

___ ~sp~le_'c_'i_t_s"~ ___ ~~un 
I ---+----+----+------1,-- _ . _ _______ _ 

i'---t--I; ----+------+-----t-~-i - --

~--+-----~---~----~------.------I I 

-.-----.----~--- -- --
Year 

Reu,>(>n ,> for .Il1dgmellt.'i llJl1il 'I ol.1i l'1l I 

- ~ond(;mnalIOn s Hf'lPdr<.: _ pi I '~--i~ _ 

-~~--

'-------.,.-- ----I----t------~-----__ _ I 
-, .- i 
L---._---+----f---_-t-_____ ,_ 
I ' 

- l----
~ I- -~--

---1---

-

I 
----11 -

1L--~---~--4_----+_-____ -------,-----~-I I I 

I 

I 

J 

1 ~-~-----t_--~--------_J---

i I I d---' Tc-wul c~md~mJl;)tion Fff - Fit for food; Pc- PartIal con emnatJon. 

-
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9. CUJUUClLUM VITAl<: 

Personal infrJrrnation 

Name 

Sex 

Date of birth 

Nationality 

Marital status 

Religion 

(j<.:hru l,cgL: sSL: 

MaIL: 

SeptcmhL:r S, J C)()7 

!: thiopian 

I'v!:\j-;ied 

(Jjthodox 

Educational background 

Elementary and high schools 

Elementary school 

Place 

Name of school 

Attended 

Junior school 

Attended 

High school 

Place 

Name of school 

Attended 

Higher education 

Place 

Attended 

Place 

Attended 

Tigray 

Maikenetal 

1975-1978 

Maimisham Christ School 

1978-1980 

Gojjam 

Dangla 

1980-1983 

Debre Zeit 

J 984-1986 

Ukraine, Kiev 

1989-1993 

\wanl 

ertificatl! 

ertificat<;: 

ertificatc 

Dir\ol11.\ 

1)\ I 



Work experience 

Place 

Responsihility 

Year 

Place 

Responsibility 

Year 

Place 

Responsi bili ty 

Year 

Research experiences 

Arsi Rural f)<.:v l;;opm<.:nt Unil 

cxp<.:rt- unimal h<.:alth a.,,,,,,tant al A,s, I{ulal 1 \.'VCIOPllll.' 111 [ nit (rob, 

cattk hre<.:ciing c<.:nter 

Inc> In~ 

Tigray Bureau of Agriculture.: and I{ural Ikvclopmcl1!. 

Southern 'I igray Agw: ~I ture; and R lIlal 1 kVl: IOj/men! 

Zonal veterinary uni t conrJinator 

1993-2003 

Tigray Bureau of Agriculture ,md 1 ural I c clopmelll 

PACE (Pan-African Contro l ff:pil. otic) oranch oUi·c cOClidinator 

2004-2006 

1. Livestock heath situation in central Tigray (! 996). Published In: Rural cxplorat ry of studil.!s in 

Central Zone of Tigray, Northern Ethiopia. \\"orkshop preceding 0[. gricultural ni\"\!r 'it~ r 
Norwegian. 

2. Spatial and temporal distribution of CBPP in outhem Tigray (not published) 

3. Role of Community Animal Health Sen'ice in Tigra~ Region (Document: Tigra) Bureau f 

Agriculture and Rural Development Office) 

Additional training 

I. Privatization Promotion of Tropic31 . ('1 .. 

1996) 
2. Risk analysis (Royal Uniyersity. London l K in collaboration \ ith l):\R[. /\ddi ,\baba. 

Ethiopia, 2005) 
3. ARIS-Animal Resource lnfomlatilln ~ stem in . \ friea. rack data anal) i~ {.2006 .• 1 AR . 

Addis Ababa. Ethiopia 
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