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AIlSTRACT. 

A study on ruminant fasciolosis in Oebre Berhan and surrounding Peasant Associations was 

conducted from September 2005 to February 2006. The town of Dchre Berhan and 

surrounding five Peasant Associations fPA '51 within 15 k111 radius namely; Chole, Genal, 

Zanjera, Wushawushign and Faji kebele were included in these study period. The study 

consisted of a questiorulaire survey, clinical examination, stud ies on the prevalence of 

fasciolosis in cattle and sheep as well as snail population dynamics and infection rates. During 

the study period cross sectional surveys, coprologicaJ examination on animals and evaluation 

of the liver fluke disease with reference to sex, breed, age, body condition score and season 

were perfonned. At the same time studies were conducted in Oebre Serhan municipal abaltoir, 

private hotels and restaurants to evaluate the level of liver nuke disease damage in slaughtered 

animals. The methodology and procedures used in the studies consisted questionnaire survey, 

coprology_ abattoir survey and malacology. Out of the 246 faecal samples collected from 

cattle and 38-1- from sheep 158 (64.23%) and 208 (54.17%) were found positive for fasciolosis 

respecti\'ely. Results of the coprologica\ examinations also indicated that the prevalence of tile 

disease significantly varied among the study locations and species of animals. The highest 

infection rate in cattle was found in \Vushawushign (77.5%) and the lowest (53.7%) in Faji 

kebeles. On the other hand the pre\'alence of ovine fasciolosis was highest in Genet Giorgls 

(61.80%) than other kebeles while the lowest prevalence of ovine fasciolosis were recorded in 

Wushawushign kebele though statistically not significant (P>0.05). Results of the 

malacological study showed that the major species identified were Lylllnaea natalellSls. L. 

frllI/cawla, BulillllS IrclllcalllS, B. Jorscalii. Bioll/phi/aria pJefferi. Bim/via, AlleyJlls al/d OllieI' 

small Plallorbids. From the findings of this study the most abundant snail was BulillllS 

accounting (55.60%) followcd by Lymnaed species. Snail population dynamics and their 

cercanae shedding pattem was higher in late rain season than in the dry season. L. IUllaJellsls 

was encountered for the first time in this area. These snails were recovered from Angolela 

River at a dislance of about 15 kms on Oebre Berhan-Mendida·Jihur road located at an 

altiwde 2621 Ill.a.s.l. Of the 223 bovine and 292 ovine cases prcsented to the Debre Sirhan 

Veterinary Clinic 38.56% and 28.77% were coprologically positive for Fasciola infection. 

XI 



respectively. The drugs most commonly used for the treatment of fasc iolosis in the clinic were 

tricalbendazole and albendazole. Analysis of the findings among different age groups also 

indicated the existence of significant difference in prevalence of fasciolosis both in cattle and 

sheep (P<O.OS). Sheep with poor body condition were more affected by the disease than sheep 

with good body condition (P>O.OS). while stastically no significant difference was noted in 

cattle. The primary objectives of this study were to assess the magnitude of fascioliasis in 

ruminants in the study area: identify the species of snails incriminated as intemlediate hosts 

and examine snail infection rates. 

Key " 'ords: - Ruminant fasclOlosis. prevalence. coprology, abattoir survey, malacology, 

Debre Berhan. 
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I. I:"TROD UCTIO:" 

FaSCIOIosIs is an economically important disease of domestic livestock. in particular cattle and 

sheep. and occasionally man. The disease is caused by Digenean trematodes of the genus 

FascIOla. commonly referred to as liver flukes. The two species most commonly implicated, 

as the aetiological agents of fasciolosis are Fasciola hepatica and F. gigamica. F. hepatica has 

a worldwide distribution but predominates in temperate zones while F. gigoJ/flca is found on 

most contments. primarily in tropical regions (Stuart . 1998). 

Infection of domestic rtllllinams with F. hepallca (temperate li\'er nuke) and F. gigallrica 

(tropical li\'er fluke) cause significant economic loss estimated at over USS 2000 million per 

annum to the agricultural sector worldwide with O\'er 600 million animal infected (Boray, 

19 :5: Hillyer and Apt. 199- ), In addition, fasciolosis is no\\ recognized as an emerging 

human disease: \\'HO has recently estimated 2A million people are infected with fasciola, and 

a funher I SO million at nsk of infection (Anon. 1995), High pre\'alcnce of human fasciolosis 

has been reponed in Bolina and Peru where fasciolosis is regarded as an imponant human 

health problem (Anoll. 1995: Hillyer and Apt. 199 '"'1 ). In tropical regions. fasciolosis is 

considered the sll1gle most IInponam heilmmth infecllon of cattle (Fabiyi. 1987) with 

prevalence rate of 30-90% m Africa (Schillhorn \-an \ ·een. 1980). 

EthioPia has a high livestock population. but productl\IlY IS low as a result of diseases, 

malnutntlon and other management problems, Fasciolosis IS one of the major parasllic 

diseases contnbuting to loss in productivity (Scott and GolI, 197""), Fasciolosis caused by F 

hepallca and F gigalllica. is one of the most prevalent helminth mfections of ruminants in 

different pans of the world including Ethiopia. It causes significant morbidity and monality 

(Okewole, el al., 2000; WHO. 1995). 

The prevalence and economic significance of fasclOlosls in Ethlopta has been reponed by 

several workers (Yilma. 19 3: Getachew. 1984: Roman, 19 7; Abebe, 19 8: Fekadu. 1988; 

Guma" 19 8; I\'ond"osen, 1990; Zerfu, 199 I; Zewdu, 199 I; RaIuneto I 99~) (Tab lei ). In 

resent years. small-scale traditional irrigation scheme are expanding in many pans of Ethiopia. 



It is anticipated that implementation of irrigated agricuhure will create favorable habitat for 

fluke·transmitting snail vectors and thereby influence the life cycle progression occurrence of 

fasciolosis (Michael, 2004). 

These parasiles cause widespread mortality and morbid ity in cattle, sheep and goats 

throughout the world (Blood and Radostits, 1989). Both Fasciola hepatica and F. gigamica 

are found in Ethiopia and are transmitted by Lymnaea trullcafllia and L. Ilatalellsis, 

respectively (Graber, 1978). Various reports indicate that it is a serious problem of livestock 

production in Ethiopia causing considerable economic losses. A rough estimate of the 

economic loss due to decreased productivity caused by bovine fasc io liasis is about 350 million 

Birr (Bahn! and Ephraim, \979). Ngategize el at., (1993) also estimated an annual economic 

loss of 48A million Birr due to ovine fascioliasis in the Ethiopian Highlands. (Brook eI al. , 

1985) carried out an investigation on the epidemiology of ovine helminthosis in four 

ecological regions and found that fasciolosis was highly prevalent in Debre Berhan area. 

The primary objectives of this study were: 

• To detemlillc the prevalence of ruminant Fasciolosis, identify the fluke species 

invoh·ed. 

• To identify the snail species incriminated as intemlediate hosts and examine the level 

of infestation and cercarial shedding patterns 

• Based on the findings to recommend appropriate control and prevention measures. 

2 



2. LITERATURE REVIEW 

2.1 Eljology 

Fasciola (Fig. I) is a large fluke, flattened dorsoventrally, grey o r grey- pink in colour, shaped 

rather like a leaf, with a conical projection at the an terior end, wide < shoulders ' and a tapering 

body ending in an obtuse tail. Fasciola lIepat ica is about 30 mm long while F. gigalllica is lip 

to 75111111 long. Each has two slickers, one (the anterior slicker) in the center of the conical 

projection and onc (the ventral sucker) on the ventral sur face close up to the conical 

projection. The mouth is in the center orthe anterior sucker and, anterior to the ventral sucker, 

there is a genital pore through which eggs are laid. Eggs (Fig.2) arc 130- 150 microns inlenglh 

and have an operculum at one end. Male and female sexual organs are included within the 

body (Hall, 1977). F. hepariea may reach a size of 2-3 cm by 1.3 cm. It is leaf shaped, broader 

antcriorly than posteriorly. with an anterior cone-shaped projec tion, which is followed by a 

pair of broad "shoulders". It is grayish-brown in colour, changing to grey when preserved. The 

intemal organs are branched while the cutic le is covered in spines. F. gigallliea is significantly 

larger in size measuring 7.5 cm by 1.2 cm and the shoulders are not prominent. 

The egg of F. heparica measures 150J.lm by 90J.l1ll in size and also \'ery similar in shape to that 

of F. g igalllica (So~ilsby, I 982). The egg 0 f t he I aller is l arger j 11 size (200pl11 X I 00 ~ 111) 

(Dunn, 1978). Fasciola eggs should be distinguished from the eggs of other flukes, especially 

from the large eggs of ParamphistomulII. Fasciola eggs has a yellowish brown shell with an 

indistinct operculum and embryonic cells whereas Paramphistomum egg has transparent she ll , 

distinct operculum wi lh cmbryonic clear cells, and possess a small knob at their posterior end 

(Soulsby, 1982). 
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.1 ! /, I /' ;." 

Figure 1. Adult F. heparica alld F. gigantica 

(Source: - http:// www.mcrckvetmanual.com/mvm/index .jsp.) 

• 

Phol.aby: Dr~t ~jJ¥li 
pU"al1I.a~U 

Figure 2. Egg of Fasciola (http://biodidac.bio.uottawa.ca) 
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.-\ccordmg to Dunn (1978) and Soulshy (1982), the L'lxononuc classificatIon of the orgamsms that 

cause fasclOiosls IS presented as follo\\"s: 

Phylum: - Platyhelminthes. 

~I o rpho l ogy : 

Class: . Trematoda. 

Subclass: • Digenea, 

Suborder: . DislOmata, 

Family: - Fasciolidea, 

Genus: - Fasciola, 

Species: . Fasciola hepatica and 

Fasciola gigallllca 

F hepatica leaf-shaped womlS of \'ariable size up to 3cm long and 1.5cm wide. They are 

gre)1sh. and the wide. darker. marginal zone of vitellaria is easily seen grossly. The cuticle is 

co'-ered with backwardly directed spines. which wear off with age. but are always viSible 

microscopically in the hollow of the shoulders and on the anterior cone. The flukes are easily 

recognized grossly and the only confusion likely is with F. gigantica. 

F.~iRallllca yery similar 10 F hepmica but larger. It is not. though. as spectacularly large as 

the name would suggest, and IS maximally 7.5cm long by 1.2cm wide. with much '·anation. It 

differs from F. hepatlc(l in being more evenly leaf-shaped. with scarcely perceptible 

shoulders. III the parallel sides of the body. the shan anterior cone, and the more profusely 

branched gut caeca. These are only relative differential points, it is true, but the gross 

appearance of the long. straight- sided F. giganllca is nevenheles5 quite charactenstlc and the 

only dlfficultles arise in areas where F. hepatica - F gigalltlca hybrids are suspected. The egg 

IS similar to lhat of F. hepatica. but IS larger up to 197 J.l.ITI by I O~ llm (Dunn. 197 8). 
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2.2. Hos t range 

2.2.1. Intermedia te I-I os t 

The imponant Lymnaea species of snails involved in the transmi ssion of fascioliasis vary in 

their geographical distribution in the world. The habitat requirements of the intermediate hosts 

oflhe two most important liver flukes difTer slightly. The intermediate hosts for F.heparica are 

amphibious snai ls that live close to the edge of slow moving or stagnant water whereas those 

transmitting F. gigalltica live in deeper water and close to being true aquatic snails in their 

behavior. They can, however, adapt to an amphibious existence in adverse conditions (Hansen 

and Perry, 199~). Liver fluke is absent in areas where conditions are unsuitable for the 

development of suitable intemlediate host snails. Lymnaea spp. Snails involved in the 

transmission of F. hepar/ca are mud living and amphibious, living on environmental niche 

which is subject to flooding and desiccation (Over, 1982). 

Figure3. Lymnaea snails often parasitised by lremarodes 

Source: - http:1 www.steve.gb.comlimagelranlsllymnaea.jpg. 
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The following are the most important species of Lymnaea involved in the transmission of F. 

hepatica. 

L. tnmcolllla: Europe. Asia. much of Africa. and northern America, this is the most 

important and widespread species in the epidemiology of the fluke. 

L. fOmentosa: Australia and New Zealand. 

L. humilis: North America 

L. columella: USA. Central America. Australia, New Zealand. 

L. bulimoides: Southern USA and Caribbean. 

L. \,ialO,.: South America 

L. diaphena: South America 

With increased study in many parts of the world one is becoming more aware of the ad"ance 

of L. mUlcawla to a status approaching super species (Dunn. 1978). In Ethiopia the results of 

the malacological survey demonstrated the existence of Lymnaea natalells/s, Lymllaea 

mmcalllia. Biomphalaria pfeiffer! and Bulmlls species around Kemissie (Ameni el al .. 200 J). 

Site: The adults are found In the Bile ducts and the immature flukes in the liver parench)ma. 

Occasionally, a berrant flukes become encapsulated in 0 ther 0 rgans such as t he lung 

(Crquhart. el al .. 1996). 

Distribution 

F hepallca: has a cosmopolitan distribution but the distribution of F. gigantica is more 

limited. being restricted to the tropics and have been recorded in Africa, the ~1iddle East, 

Eastern Europe and South and Eastern Asia. Although a number of texts suggest the presence 

of F.giganllca In the southern Cnited States and Hawaii (Souls~y, 19 2; Radostits el al.. 199.f: 

Lrquhart el al .. I 996). Worldwide; in much of Africa and in Far East F hepllllca is replaced . 
by F gigalllica in some other areas and in Indo-Pakistan; bOlh species are presem in almost 

equal incidences. though the localities differ, F. hepalica preferring higher and cooler regions 

lDunn. 197 ). L lrWlcalUla is the most common intennediate host for F. hepatica 111 differelll 

part of the world (:"jau el al .. 1989) and in Ethiopia (Graber. 19"4). 
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F. giganrica Found in most continents but does not occur in Western Europe (Urquhart er al., 

1996). 

Lymnaea species: most important in the transmission of Fgigantica 

L.allriclilaria: worldwide 

L.rufescense: in Indian subcontinent 

L.rubigillosa: in Malaysia 

L.llatalensis: African snail host 

The snai l intennediate hosts of Fasciola species in Ethiopia are principally two. These 

are L. trullcafula. which is the intennediate host of Fasciola hepa/jca. and L. 

lIaralensis, which is the intemlediate host of F gigalltica . Lymllaea IIaralellsis is 

widely distributed in lowlands (Kolla): in irrigation canals and pockets of water with 

vegetation. Lymnaea trill/cat lila is usually encountered in medium altitudes (Woina 

Dega) and highlands (Dega). The snails are usually found in small ponds, slow moving 

rivers and shallow streams (Kifle. 1989). 

2.2.2. Final hosts 

Infection of the f1l1al host occurs by ingestion of encysted metacercariae on herbage, or less 

commonly by ingestion of suspended metacercariae in drinking water. Once ingested, the 

young flukes encyst in the small intestine. penetrate the gut wall and traverse the abdominal 

cavity to reach the liver capsule and the liver tissue. The immature flukes migrate in the liver 

parenchyma for 6-8 weeks before entering a bile duct where they mature and commence egg 

production (Hansen and Perry, 1994). 

Fasciola hepatica occurs in the bile ducts of the sheep, goat, cattle. other ruminants. pig, hare, 

rabbit, beaver, coypu, elephant, horse. dog. cat, kangaroo and man. In the unusual hosts, such 

as man and the horse. the fluke may be found in the lungs, under the skin or in other locations. 

The fluke is cosmopolitan in its distribution and is the cause of fasc ioliasis (liver fluke disease. 

liver rot). especially in sheep and cattle (Soulsby. 1982). Hosts for F. hepatica are most 

mammals including man, sheep and cattle being most important. For F gigalltica affects a 

\\ Ide range of domestic ani mals and is found in lowland areas replacing F. hepallca (Urquhart 

el al .. 1996). 
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2.3 Life cycle. 

Figure 4. Life cycle of Fascio/a, Source: http:// www.dpd.cdc.gov / dpdx I HTML / 

Fasciolosis.htm 
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Immature eggs are discharged in the biliary ducts and m the stool (I). Eggs become 

embrionatcd in water (2); Eggs release miracidia (3). which invade a suitable snai l 

intenncdiate host (4), including many species of the genus Lymllae. In the snail the parasites 

undergo several developmental stages sporocysts (4a), rediae (4b), and cercariae (-tc), the 

cercariae are released from the snail (5), and encyst as metacercariae on aquatic vegetation or 

other surfaces. Mammals acqui re the infection by eating metacercariae. Human can become 

mfected by eating vegetables I as salad I. 
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The life cycle fo llows the typical trematode pattern . The eggs embryonate in about 14- 17 days 

at 22°e, but the process is much affec ted by moisture and other environmental factors 

(Ollerenshaw, 1966). Hatching only occurs on exposure to light, probably due to release of a 

"hatching enzyme" which attacks the opercular cement. The life cycle of a hatched 

miracidium is on ly about twenty- four hours (Boray, 1969). 

F. hepatica and F. gigilllica have similar life cycles. The adult flukes inhibi t the bile ducts of 

the final host (cattle, buffaloes, sheep, and goats). The hennaphroditic parasite produces eggs, 

which are expelled with the bile into the illlestine and shed in the faeces. The eggs embryonate 

and hatch in water or wet pastures, releasing a free- swimming miracid ium. The ciliated 

miracidia actively seek and penetrate sui table intennediate hosts and undergo several stages of 

developmelll by asexual multiplication (Hansen and Perry, 1994). 

Eggs passed in the faeces of mammalian hosts develop and hatch releasing motile ciliated 

rniracid13. This takes nine days a t optimal temperatures of 22-26 °e and little developmelll 

occurs below 100e (Urquhart el al.. 1996). Eggs laid by the adult parasite in the bile duelS of 

their hosts pass into the duodenum with the bile. The eggs then leave the host through faeces. 

The liberated miracidium has a shon life span and must locate a suitable snail within three 

hours if successful penetration of the latter is to occur. In infected snails, development 

proceeds through the sporocyst and redial stages to the final stage in the intennediate hosts. 

the cercariae. these are shed from the snail as motile fonns which auach themselves to fiml 

surfaces. such as grass blades. and encyst there to [oml the infective metacercariae. 

It takes a mll1l1nUm of 6-7 weeks for completion of development from miracidium to 

metacercariae. although under unfavorable circumstances a period of several months IS 

required. Infection of a snail with one miracidium can produce over 600 metacercariae 

(Smyth, 1994; Urquhart el al., 1996). Metacercariae ingested by the final host excyst in the 

small intestine. migrate through the gut wall, cross the peritoneulll and penetrate the liver 

capsule. The young flukes tunnel through the parenchyma for 6-8 weeks. Then enter [he small 

bile ducts where they migrate to the larger ducts and occasionally the gall bladder The 
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prepatent period is 10-12 weeks and for F. giganrica is 13-16 weeks (Georgi, 1985; Urquhart 

elo/., 1996). 

The minimum prepatent period of Fasciola is about 8 ,"\leeks and minimum of 5 months is 

required for the complete life cycle (Dunn, 1978). Depending on the specics of the fluke, the 

cercariae will take one of three paths. (1) The cercariae may directly penetrate the skin of the 

definitive host. (2) The cercariae may attach to vegetation, loss its tail , secrete a thick cyst wall 

around itself, and thus develop into a metacercaria. The vegetat ion with the attached, encysted 

metacercaria will be ingested by the definitive host. (3) The cercariae may lose its tail , 

penet rate the second intennediate host, secrete a thick cyst wall around itself and develop into 

a metacercaria within the second illlennedialc host (Hendrix, 1998). 

2. 4. Epid emiology 

The principal factors, which detennine the incidence of fasc ioliasis, arc the presencc of 

susceptible intcnnediate host snail , suffic ient moisturc, and sui tab le temperature (above l One) 

for the reproduction of the snails, the deve lopment of miracidia and the compilation of the 

larval development in the snai ls. The epidemiology of the disease also depends on a wide 

variety of topographical. biological and fann management factors. Depending on the climatic 

conditions the seasonal occurrence of fascioliasis varies from coulltry 10 count ry but in general 

the occurrence of the disease can be predicted from ll1eterological data and the required 

schedule for epidemiological cont rol determined (Gaafar el 01., 1985). 

Fascioliasis is a cosmopolitan disease its occurrence being dependent on the presence of 

biolypes suitable for the parasite as well as the snail intermediate host (Hall , 1977, Schillhorn, 

Van Veen. 1980). F. gigalllica is widely distributed in tropical and subtropical areas of Africa 

and Asia whi le F. heparica is widely spread in temperate areas and also in the high lands of 

the tropics (Over, 1982). Both species are encountered in many countries of Africa (1-1 a\l , 

1977). Graber, 1975; Vilma and Malone, 1998, indicated that in Ethiopia F. hepatica is wide 

spread in a reas with altitude above 1800 to 2000 meter above sea level while F. gigalltica 
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appears to be the most common species in areas belo\\ 12oom.a.s.1. Both species co· exist in 

areas with altitude ranging between 1200 to 1800m.a.s.1. The liver nukes have a versatile 

sU[\lval strategy: cerlam stages of the parasites and their intennediate hosts have a relati\"el) 

well-developed ability to persist through adverse weather conditions such as drought and 

freezmg. Thus persistence of mfection from one season to the next may occur by several 

mechanisms: as adult nukes in mammalian hosts. as eggs on pasture. as larvae developing in 

snails and as metacercariae encysted on herbage (Hansen and Perry. 199-l). F.hepatica is a 

temperate species and It is found in Southern America. Northern America. Europe and 

Austraha and Africa. but found 111 the highlands of Ethiopia and Kenya (Yilma and Malone, 

1998). 

There are three main factors mnuencing the production of the large numbers of metacercariae 

necessary for outbreaks of fascIOliasis . 

.:!.-l.1 A \"allabllity of suitable snail habitats: 

L rnmcolll/a prefers wet mud to free water. and permanent habitats mclude the banks of 

ditches or streams and the edges of small ponds. Following hea\"y ram fall or noodlng. 

temporary habllals may be pro\ided by hoof marks. wheel ruts or rain pond. Fields with 

clumps of rushes are often suspect sites. Though a slightly acidic pH em'ironment IS 

optimal for L. tnO/calll/a. excessively aCid pH levels are detrimental. such occur 111 peat 

bogs. and areas of sphagnum moss (LJrquhart et al. . 1996). 

Imernledl3te hosts for F gigalllica are tropical aquatic snails. which thri\'e in clear 

stagnant or slow-mo\"Jng \\ ater with high oxygen content and abundam aquauc 

\egetauon. Such ecological situations are typically found at the fingers of n\"ers and 

lakes when water levels are stable and in Irrigated fields throughout the humid tropiCS. 

Snails. which are intermediate hosts of F glganllca and F. hepatica. are typically found 

111 tropical and temperate regions. respectJ\-ely (Kendall. 195-l). 
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2.4.2 Temperature: 

A mean day/night temperature of 10 °C or above is necessary both for snai Is to breed and 

for the development of F. hepaIica within the snail, and all activity ceases at 5 °C. This is 

also the minimum range for the development and hatching of F. hepaIica eggs. However, 

it is only when temperatures rise to 15 °C and are maintained above that level. that a 

signi ficant multiplicat ion of snails and fluke larval stages ensures (Urquhart er aI., 1 99~). 

Temperature has a threshold effect only below 9 °c emergence is enti rely inhibited, and as 

the snails cannot survive for long at 26°C, this is the upper limiting temperature (Smyth, 

1994), 

Temperature is an important factor affecting the rate of development of snails and of the 

stages of the parasite outside the final host. The optimulll temperature range for 

development of the snail is 15-26 0c. No development and no reproductive activity takes 

place at temperatures below 10 0c. but snails may survive adverse conditions for lllonths 

buried in thc lllud. The interaction between moisture and temperature detcmlincs the 

survi\'al and reproduction rate of the snails and the parasites (Hanson and PeITY. 199-1.). At 

temperature below 10 <>C eggs passed out in the faeces remain donn ant until ambIent 

temperatures are higher before hatching. Breeding of the snails and development of flukes 

in infected snails are also arrested at similar temperature (Hunter, 199-1.). 

2A.3 Moisture: 

FaSCIOla species require m oislUre fo r t ransmission, proliferation and survival; III iracidia 

need wet surfaces to fined snail hosts; snails need moisture to develop; cercariae do not 

nonnally emerge from snails unless there has been recent rainfall. transmission will be 

limited to the wet season. unless land is irrigated or there are pemlanent \\aler courses. 

\\"hen precipitation exceeds potential evapotransparation resulting in increased water in the 

environment. Favour both the intemlediate-hosl and intenlledlate stages. Fluke eggs will 

not develop while in the faecal mass. Moisture in necessary to break up the mass and even 
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the presence of soil may reduce the rate of development of the egg (Rowc1iffe and 

Ollerensha\\, 1960). 

The ideal moisture conditions for snail breeding and development of F. hepatica within 

snails are provided when rainfall exceeds transpiration, and field saturation is attamed. 

Such conditions are also essential for the development of fluke eggs, for miracidia 

searching for snails and for the dispersal of cercariae being shed from the snails (Urquhart 

et al .. 1996). ~toisture is the critical facIor detemlining the presence and extent of snail 

habnats. which serve as transmission foci fo r liver flukes (Hanson and Perry, I 99..J. ). 

1...J....J. Oxygen tension 

Xo development of egg will take place if present in a concentrated faecal suspension. 

although eggs will slIrvi\'e for more than twice as long in aerobic conditions as In 

anaerobic conditions. Eggs kepi In cultures without faeces show little vanation 111 

mortahty. but those in aerobic condlllOns hatch in one-fifth of the time taken those at a 

lo\\er oxygen tension (Ro\\cliffe and Ollerensha\\, 1960). Boray (1969) obserwd .ha. 

dunng the summer months in Australia the dc\'clopment of eggs is delayed and the 

hatching rate is lower In stagnant pools \\ Ith a 101 of organic matter compared \\ Ith habitats 

moderate \\ ater mo\ement. 

~.4.5 pH 

Eggs Incubated at 1- 'c will de\'elop and hatch within a pH range of ..J. .2 to 9.0. but above pH 

S.O de\-elopment IS prolonged (Ro\\ cliffe and Ollerensha\\. 1960). 
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Table I. Summary of the prevalence offasciolosis in different parts of Ethiopia on the basis of 

coproscopy and abattoir examination. 

Place Prevalence % Species I References 

I Fecal AbattOIr 
Jlmn1a -

I 57.58 BovlI1e Moges (2003) 

Gondar - 43 .1 Bovine I ~Iezgebu (2003) , 
40.6 OVlI1e 

Assela I 32.9 31.8 Ovine Dlnka (1996) 

Debre Berhan 80 
I 

88.57 Bovine Dagne (1994) 
, 

A \\ assa - 30.43 Bo\'ine I Hailu (1995) 

E.Oojjam 50.56 - BovlI1e Beyazn (1995) 

Tl 0 ra\- , - I 26.9 BO\ lI1e ' Takele (1995) o _ 
I 

;":ekcmte 18.99 22.72 Bovll1e \\'assie (1995) 

I 12.42 15.56 OVll1e 

Bale 34.6 I 49. Bo\"ine AbdulJebar (1994) I , 
Zcway - 56.6 Bonne Adem (1994 ) 

3 .9 O\lne 

\ .... Shoa I 26.22 81.6 Bo\ine Yadeta (1994) 

84 Onne 

Kombolcha -i5.26 53.5 Bonne ~(ulugeta (1993) 
, \\ olh:so 

, -2 .1 Bo\ me Rahmelo (1992) 

SodJo 1· ..,-). 47 Bo\me Abdul (1992) 

Chillalo 60.2 Bonne lerru 11991) 

Assela '? 53 .72 Bo\"ine 
I 

~ - Wondwosen (1990) 

Dembldolo -- .8 Bo\ine Abera (1994) 

Kallu 15. - Bovll1e OITmay (1988) 

Bahlr Dar 60.2 I I Bonne Fekadu (1988) 

;":ekemle 32 Bonne A bebe (l9R8) 

Gondar - 5.1 Bonne Roman (1987) 
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2. 5. Economic significa nce 

Fasciolosis causes imponant economic losses in most regions of the world where callie and 

sheep are raised (Radostits . 200 1). Fasciolosis is still the disease of the great economical 

lI11portance. According to some estimates every year about 600 min of domest ic animals 

became infected worldwide~ only in the USA alone the economical losses are detemlined at 

over S 2 bin. Moreover. during the last decade the human fasciolosis was stated as an 

emerging food·bom zoonosis in some parts of the world. Reports estimate that as many as 2.4 

to 17 mIn people are infected. It is worth mentioning that the numbers 0 f reponed clinical 

cases and of infected people idelllified during epidemiological SUf\ 'eys ha\'e been increasing 

since1980. Economic effects of fasciolosis in livestock can range from sudden death as a 

result of massh e Infection to sub clinical infections, which produce marked economic effects. 

Ovine fasciolosis can result in significant blood losses with all associated consequences. In 

sheep and cattle. the reduction of weight gain and other adverse effects depend on the parasite 

burden. Infection has also deleterious effect on milk quantity and quality: il causes lower 

fertilm rales JJ1 callie and sheep (i\ lachnicka, 2000). Various reports lIldicale thaI it IS a 

serious problem of li\'estock production in Ethiopia causing considerable economic losses. 

The annual loss due 10 endoparasitism including fasciolosis in Ethiopia IS estimated at 700 

million Birr (\fulugeta el at.. 19 9). The economic significance of fascioliasis is considerable. 

It brings death. loss of carcass weighL reduced milk yield. condemnation of affected h\"ers. 

decline in reproducti\'e perfomlance. predispose alllmais 1O other diseases and addillonal cost 

due to treatment expense lOlsen. 197-.l.). The direct Impact of FascIOla are liver lesions. 

reduction in feed utilization efficiency, deprivation of the animal of digested nutrients. and 

reduced feed IIltake through loss of appetite and discomfon leading to reduced feeding tune. 

The economic Irnpilcatlons are. ho\\,e\·er. best assessed at the output and input le\ els. The 

elTects Include reduced growth rates. reduced production of meat. milk and wool. reduced 

reproducti\'e efficiency and III onality, A rough estimate 0 f economic loss due to decreased 

productivity alone (excluding mortality losses) due to bovine fasciolosis is estimated at 300 

million Birr (Bahiru and Ephraim. 1979). Fascioliasis is estimated to cause -.l.0 to 70%1 of the 

,o<al sheep monali,,' in the highlands ( 'jan el ai" 1988, Grl'seels, 1988), (Gewehe", 198-1) 
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found p rcvalcnce 0 f 5 1 % i n a n abattoir s tudy covering 0 ne year in A ddis Ababa. F ascio/a 

infected livers are damaged and not palatable and so 1110S ( li vers are condemned at slaughter 

causing monetary losses to the owners. Loss of li vers by condemnation due to fasc ioliasis 

alone was estimated at 631.320 Birr. 

Fascioliasis is considered to be one of the major constraints to sheep production in the 

Ethiopian Highlands (ILeA. 1991). IL is one of the major diseases that cause huge direct & 

indirect losses. Financial losses due to ovine fascioliasis alone was estimated at 48.8 million 

Ethiopian Birr per year of which ~6.5%. 48.8% and 4.7% were due to mOl1ali ty, productivity 

(weight loss and reproductive wastage) and liver condemnation, respectively. Reduced 

reproductive efficiency manifests it self through reduced pubertal development, extended 

lambing interval. reduced weight and number of weaned offspring per ewe and subsequent 

effect on the age and sex structure. and genetic improvement of the nock (Ngategize el al., 

1993). 

Table 2. Financial losses due to fascioliasis in different parts of Ethiopia 

Annual Losses (Eth. Birr) Place of Abattoir References 

11".- - 5.54 Awassa Hadu (1995) 

100.707.00 I Nekcmte \l'assie(1995) 

376.019.70 Dire Dawa . Daniel (1995) 

178,933.36 Dcbre Berhan Tesfaye (1995) 

180,942.48 ' Bahir Dar Yohanes (1994) 

109.601.24 Robe Abdu1jebar (1994) 

266,741.37 Kombolcha Mulugeta (1993) 

142,128.00 , Soddo Abdul (1992) 

488,789.00 Jimma Ze"du (1991) 

92.153.60 Bahir Dar Fekadu (1988) 

Abebe (1988) 

Roman (1987) 

67.667 .40 

497.752.56 

I Nekemte 

Gondar 

631.320.00 Addis Ababa Getachew (1984) 

I 

I 

I 

560,678.58 Debre-Zeit Vilma (1983) l 
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2.6. Public h e~d(h importance 

Fasciola hepatica may be acqui red by man, but not directly from cattle . A person must ingest 

the metacercariae in order be income infec ted (Levine, 1978). Sporadic human cases of 

fascio lias is occur through out the world. In Europe cases are associated primari ly with the 

eating of w:.ltercress contami nated with mctacercariae (Soulsby, 1982). In man, fasc ioliasis 

occurs as a result of eati ng infected vegetation and is not a serious condi tion (Dunn, 1978). 

The overall inc idence of infection in man is less thall I %. The vertebrate host acquires 

infection by ingesti ng the rnetacercariae with waler plan ts or in drinking water. The degree of 

pathogen city of F. hepatica to man depends on many factors. part icularly the number of 

\\On11S present and the organs infected. Mechanical and toxic damage are characteristic (Elmer 

and Glenn. 1982). 

2.7. Path ogenesis 

Fasciolosis in ruminants ranges i n severity frolll a devastating highly fatal disease into all 

asymptomatic infection in cattle. The severity of patho logical manifestat ions usually depends 

on the Ilumber of metacercariae ingested over a period of time and the relative susceptibility of 

the animal. I n sheep. a cute fasciolosis occurs seasonally a nd is manifested by a naemia and 

sudden death. Deaths can occur within 6 weeks of infection. Cases of chronic fasciolosis occur 

111 all seasons and the clinical signs may include anaemia, reduced weight gain, decreased milk 

production. unthrift ness, submandibular oedema and possibly death in sheep. In contrast, even 

heavily infected cattle may show no obvious clinical signs, but some production losses may be 

evident (Hanson and Perry. 1994). 

Chronic fascioliaSIS characterized by progressive loss of condition and developmelll of anemia 

and hypoalbuJ11inaemia & emacialion, pallor of the mucous membrane, submandibular 

oedema and ascites (Urquhart el 01., 1996). 

The migration through the intestinal wall appears to be non-damaging lhe host but the 

penetration of the liver capsule by a large number of young nukes results in an inOammatory 

response of the capsule (perihepatitis). This causes severe destruction of liver tissue (Hansen 
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and Perry, 199-1-). No appreciable damage is done during passage through the Intestinal wall or 

the peritoneal cavity, the principal lesions occurring in the liver, in either the parenchyma or 

the bile ducts. Essentially the disease entity can be divided in to acute fonn and a chronic fonn 

(Soulsby. 1981). 

Acute hepatic fascioliosis occurs 5-6 weeks after ingestion of large number of metacercariae 

and is due to the sudden invasion of the liver by masses of young flukes. Sufficient 

parenchyma may be destroyed to cause acute hepatic insufficiency and to this may be added 

the effect of hemorrhage m to the peritoneal ca,- ity by the movement of the young flukes III 

the parCnCh)111a. There is hypoalbuminemia due to reduced albumin synthesis and plasma 

volume expansion caused by liver damage (Radostits el al.. 199-1-). 

Chronic fasciolosls de\-elops slowly and is due to the activity of the adult flukes in the bile 

ducts_ These cause cholangitis. biliary obstruction. destnlction of hepatic tissue and fibrosis. 

and anemia. The cause of anemia III chronic fascIOliasis IS the blood sucking actlnt)' of the 

adult flukes and continuous drain on iron reserves that this imposes. But recent work suggests 

that a substance produced by the womlS may contribute to the development of anemia. 

Hypoalbuminemia IS more marked in the chronic disease and is due mamly to the mcreased 

protem plasma leakage into the gut. It IS more sc\ere in sheep with anorexia or in those on a 

10\\ plane of nutnllon. 

Chromc mfeclion has been shown to limn growth rate and feed con\-ersion m growing heifers 

and to reduce growth rate III beef cattle. Fascioliosis also increases the susceptlbillty of the 

animal to other diseases and reduced fertility and body gro\\lh f Radostlls el al.. 199~). In 

cattle. calcification of the fibrotic lesions may eventually de\-e!op. fonnlllg complete casts of 

the bile dUCl and blocking It. They protrude markedly from the surface and are difficult to cut 

with a kntfe (Soulsby. 1981). 

In cattle p rogressl\'e c ilThosis 0 f l he bile ducts with eventual fibrosis 0 f t he liver. The bile 

ducts thicken & stand out prominently. They become fi lied with calcanous castes. The coal IS 

raff and II1fected animals lose phYSical conditions. Damaged and dead li\'er tissue provides an 
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Ideal medium for the growth of the bacillus Closlridiul1I lIo\~'i with production of a toxin that 

kills sheep suddenly by the acute condi tion known as ;'b lack disease" (O lsen, 1974). 

2, 8, C linica l s igns 

Fasclolosis causes a wide range of clinical symplOl11s. depending on the number of 

metacercanae ingested but none of the symptoms is pathognomonic. Chronic fasciolosis is the 

most common fOffil in cattle. sheep and other hosts. The symptoms of chronic fasciolosis are 

generally associated with hepatic fibrosis and hyperplastic cholangitis. Anaemia. oedema 

(boule jaw). digestive disturbances (constipation. diarrhea) and cachexia d e\'elop gradually. 

Acute fasclOlos!s IS less common than the chronic disease and occurs mainly in sheep. It is 

basICally a hepatitis caused by the simultaneous migration of large numbers of immature 

nukes (Kaufman. 1996). 

2.8.1 Small rumlilants 

In acute cases. In sheep, the animal dies suddenly. bloodstained froth appears at the nostrils & 

blood discharge from the anus. In chronic cases the first slgns are seen at a time \\ hen young 

wonns. burrowing through the h\-er parenchyma. ha\"e reached a fair size. The sheep IS off 

colour and this IS followed by an increasing anaemia. The a ppetlle diminishes. the mucous 

membranes become pale and oedema de\'elops. It may appear In the intennandlbular space 

"bottle Jaw" The skin becomes dry and doughy lO the touch. The wool IS dry and bnttle. 

failing out 111 patches. The debility. emaCiation and general depression increase and there may 

occasIOnally be diarrhea or constipation and slight fe\ 'er some times death may occur (Dunn. 

19- . Soulsby. 1981). 
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2.8.2 Cattlc 

The 1110s1 charac teristic signs are digestive disturbances. Constipation is marked and the faeces 

arc passed with difficulty, being hard and brittle. Diarrhea is seen only in the extreme stages. 

Emaciation increases rapidly, while dullness and weakness soon lead to prostration, especially 

in calves (Sou lsby, 1982). After 6-8 weeks of migration in the liver tissue the young flukes 

enter the bile dUCls. Thei r blood sucking activities irritate the lining of the ducts , resulting in 

an inflammatory response and the associated blood loss result s in anaemia. Considerable 

thickening of the bile duct walls occurs with the result that these protnlcte markedly from the 

surface of the liver. In catt le the ducts often become calcified givlllg rise to the name "pipe­

stem liver", The inDammatory effect is not lim ited to the bile ducts. Irritation of the ducts and 

obSlnlction of the bile Dow may cause severe fibrosis of the liver (Hansen and Perry, 1994). 

In heavy infections, where anaemia and hypoalbuminaemia are severe, submandibular oedema 

frequently occurs. In cows the main effects are reduction in milk yield and quality, particularly 

of the solids no! fat component (Urquhart ef al .. 1996). 

2,8.3 Humans 

The presence of adult F hepatica in the bile ducts causes a \'ariety of symptoms: malaise. 

IIltennitlent reyer, weight loss, pain under the right costal margin and often pruritis with 

eosinophilia. Unicaria with dennatographia may be seen, as may mild jaundice and anaemia, 

Adult F. hepatica can be found in aberralll sites such as the lungs and subcutaneously 

(SQulsby. 1982). 

The following clinical periods can be distinguished: incubation phase (from the ingestion of 

mctacercariae to the appearance of the fi rst symptoms); invasive or acute phase (fluke 

migration up to the bile ducts): latent phase (maturat ion of the parasites and start of 

o\'iposition); and obSll1lc tive or chronic phase. In case of il1\asi\'e or acute phase the 

symptomatology is due mainly to the mechanical destruction of the liver tissue and the 

abdominal peritoneum by the migrating larvae causing localized or genera li zed toxic and 
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allcrgic reactions (Facey and Marsden, 1960) lasting 2-4 months. The acute phase may be 

prolonged and 0 vcrlap 0 n to a latent 0 ran 0 bstructive phase. The major sy mptoms 0 f this 

phasc are: 

• Fever: this is usuall y thc first symptom, generally low or moderatc but may reach 40 

°C, and in heavily infected cases as high as 42 °C; it may be reminent, intemlittent or 

irregular with higher temperature in the evening; in some cases a low, recurrent fever 

lasting for as long as 4 to 18 months occurs. 

• Abdol1/lllal pain: frol11 mi ld to excruciating, some times vague. it may be generalized at 

the outsct but is usually localized in the right hypochondrium or below the xyphoid. 

• Gastrointestinal disturbances: loss of appetite, abdominal flatulence, nausea and 

diarrhoea are common, whereas vomiting and constipation are infrequent. 

• L'rticaria: a distinctive feature in the early stage of the fluke invasion and may be 

accompanied with bouts of bronchial asthma. 

• ResplrolO1), symplOms: cough. dyspnoea. haemoptysis and chest pam occur 

occasionally. but in some cases are the first mani festa tions of infection. 

The following signs may appear on physical examination: Hepatomegaly. splenomegaly. 

ascites. anaemia. chest signs, and jaundice (Chen and ~ tott, 1990). 

2.9 Diagnos is 

Diagnosis primanly based on clinical signs, seasonal occurrence, prevailing weather patterns. 

and a pre\'ious history of fascIOliasis on the fann or the identification of snail habitats. And 

also routine haemalOlogical tests and examination of faeces for nuke eggs are useful. The 

second IS the detcction of antibodies against components of nukes, the ELISA and the passl\"e 

haemagglutination test being the most reliable (Urquhart el af.. 1996). F. hepatica eggs arc 

large (up to 150!l11l) and operculate. and contain a clus ter of yolk cells. Eggs of F. gigollllca 

are like those of F. hepatica but larger (more than 150).1m). 

ThiS is confinned by findll1g of the eggs in the faeces. They must be distinguished from the 

eggs of other flukes. especially the large eggs 0 f Paramphislomes. The Fasciola egg has a 
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yello\\ shell with an indistinct operculum. The Paramphistomum eggs have transparent shells 

and distinct opercula, their embryonic cells are clear and there is frequently a small knob at the 

posterior pole. while the eggs themselves are OneIl larger than those of the liver fluke 

(Soul shy. 1982). Fascio/a eggs are found in the faeces, though a negative finding does not 

mean an animal is fluke free. In many cases. it is only a response to anti fluke drugs that 

suggests a presumptive diagnosis in retrospect. Adult fluke may be found in the liver on post­

mortem examination (Gray. 1995). 

Fascioliosis can be diagnosed by Fluke Egg Count (FEe), Liver Enzymes, Hematology, 

Serology and post mortem examination (Urquhart et aI., 1996). 

Fluke Egg Count (FEe): This is the standard method of diagnosis of the presence of adult 

flukes (chronic disease) and is not suitable for diagnosis of acute disease due to Immature 

flukes. 

Li\ er Enz~ Illes: Diagnosis can be aided by plasma concentrations of gamma glutamy! 

transferase (GGT). \\ hich are IIlcreased with bile dUCI damage (Stuart. 199- ). Elevation of 

ll\er enZy11le Je\'els (aspartate aminotransferase. AST and glutamate dehydrogenase, GLDH) 

can be useful for the diagnosis 0 f a cute fluke disease a s early a s t wo tot hree \\ eeks p ost­

lIlfection. \\'hile raised L-gamma glulamyl transferase (GGT) levels can indicate chromc 

disease once adult flukes are present in the biliary tree (Urquhart el aI., 1996). Elevated 

plasma GLDH or GGT le\'els are sensiti\'C llldicators of the disease in its acute and sub-acute 

or chromc phase respecti\-ely and can be used for Ihe field diagnosis of acute fascioliasis and 

for ideml f)ing the effectiye remo\-ai of the parasne from the host (Gaafar et al .. 1985). 

Change in senl11l GLDH and GGT levels dUring the course of experimentally induced 

Infections with F. hepatica are In accordance with previous studies, which indicate that senlm 

aclinHes of l!\'er enzvmes are SenSltl\'C indicators of liver damage in sheep 

(http: \\w\\ .sac.ac.uk \'et Extemal MonthlyReport Currem.asp.). 

Hematology: Demonstration of peripheral eosinophilia can be particularly useful in adult 

cattle and has recemly been used as an early indicator of fasciolosis in dairy herds where 
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metabolic disease was initially suspected. All of these tests may also be lI sed to investigate 

suspected anthelmintic resistance by submitting samples pre- and post-treatment (normally 3 

weeks aner treatment). 

Serology: Va rious serological techniques on blood samples, including ELISA, can be used to 

detect antibodies of F. hepatica with high level of specifici ty (Urquhart el at. , 1996). More 

recent techniques such as genetic characterization using pe R have been applied on isolates of 

fasciola from different species and geographical locations (Huang et al., ~004). The ELISA 

test with excrctory-secretory (ES) products as antigens has been proved to be a sensitive, 

specific and an earl y method of detection of F. hep(l[ica in fection in catt le and sheep (Santiago 

and Hillyer. 1988; Sinclair and Wassell, 1988). 

Post mortem exa mination of fresh carcasses is the best method of diagnosis if liver fluke is 

suspected. as untreated animals provide the most accurate indication of the level of challenge. 

Measurement of flukes recovered will also give an indicat ion of the age of flukes and the 

period of challenge. Post-Illonem examination will also demonst rate any lesions resulting 

from conCUITent diseases such as black disease or parasite gastroen teritis (Urquhart el al.. 

1996). 

2.10 Trcntl1lcllt 

The older drugs such as carbon tetrachlo ride, hexachlorethane and hexachlorophene are still 

used in some countries. One of the choice dnlgs is triclabendazole, which removes all 

deve loping stages a vcr one week o ld. 0 ther d rugs are rafoxanide, closantel a nd n itroxynil, 

which will remove flukes over fo ur weeks o ld (Urquhart el 01., 1996). OUI breaks of chronic 

fasciolosis can be successfully treated with a single dose of any of a range of drugs 

(rafoxanide. nitroxynil, brolianide, closanle!. oxyclozanide and triciabendazole). Albendazole 

and netobimin are also effective against adu lt flukes albeit at increased dosage rates (Urquhart 

el a/. , 1996). For bovine fasc ioliasis there is only one drug, namely triclabendazole, which will 

remove the early parenchymal stages. Albendazole is also effectIve at an increased dosage 
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rate. In lactati ng cows, where the milk is used for human consumption, the above drugs are 

ei ther banned or have ex tended withdrawal periods in most countries. An exception is 

oxyclozanide. which is licensed for use in lactating animals in many countries and has mi lk­

withholding lime of up 10 3 days (Urquhart el al., 1996). 

Efficacy of Triclabcndazole on immature fl ukes brought a dramatic change in treated animals 

observed by an increased pev and subsequent recovery of affected sheep. Between 90 and 

100% efficacy of Triclabendazole against immature and mature flukes (Markos, 2000). 

Closantel, Hexach lorophene, Nitroxynil, Oxyc!ozanlcl, Rafoxanide, are important drugs 

(CTA, 1989), 

Table 3.Antheimintics for the treatment of liver flukes 

Generic Route of Dose date (mgl Kg) 
Name Administration 

Shee]> Callie 
I-I exach ioropilcne* 0 15 20 
I-I exach lorocthane 0 250-300 300 
Trichloroethane 0 20 20 
Bithionol 0 75 30 
Hexaehloroparaxylene 0 150 130 
Bromophenophos 0 16 12 
Clioxanide* 0 20 NR 
Oxyclozanide* I 0 15 13-16 

] i\iclofolan* I 0 4 3 
SC I\R 0,8 

Nitoxynil SC 10 19 
Brotianide* 0 5,6 NR 

I Rafoxanide* 0 7,5 7,5 
SC NR 3 

I Closantel 0 7,5-10 NR 
I Diamphenctide 0 80-120 100 

Albcnd .. lzolc 0 4.75 10 
Triclabendazole 0 10 12 
Clorsulon 0 - 7 

SC - 2 
0 Oral SC Subcutaneous NR ~ Not Recommended 

* = Also effective against Paramphistomes (see Table above). 

Source: (Hanson and Perry, 199--1.). 
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Minimum age of fluke in 
Weeks efficiency> 90% 

Sheep Callie 
12 <20 
12 12 
12 > 12 

> 12 >12 
12 12 
12 > 12 
12 NR 
12 I > 14 
12 > 12 

NR < 12 
8 10 
12 NR 
6 12 

NR 12 
8-6 NR 

I day- 6 wks I day-7 wks 
> 12 >12 

I I 
- 8 
- > 12 
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2.11 Forecasting th e occ urrence of fa sciolas is 

Geographic i nfonnation systcms (GIS) can be used to complement c onvcntional ecological 

monitoring and modeling teclmiques. and provide a means to portray complex relationships in 

the ecology of disease. GIS pemlits computer database management, storage and manipulation 

of special data. including standard maps. aerial photographs. satellite images, climate zones 

and ground suney maps. The relative importance of fasciolosis and the abundance of its snail 

mtennedlate host m different agro climatic regions are dynamic features mfluenced by local 

chmatic thenllal and moisture regime and soil type. The forecast model showed that varying 

degrees of F. hepatica ri sk occur in all areas of Ethiopia except in the arid northeast and east 

of the country" The highest nsk areas were localized in the westem humid zone. F. gigalllica 

endemic-areas occur in the entire western zone of the country with localized foci in the south 

and east. High nsk of F glgantica infection was indicated onl) at a small focus along the 

Blue ;\ile River (Yilma and ~Ialone. 1998)" 

The life cycle of the liver fluke and the pre\'alence of Fasciolosis is dependent on climate" This 

has led to the development of Forecasting systems. based on meteorological data. \\ hlch 

estimate the likely tlmmg and se\"emy of the disease. In se\"eral western European countries. 

these forecasts are used as the bases for annual comrol programmes. Two different fonnulae 

have been de\"eloped. One estimates "ground surface wetness". which IS the critical factor 

affecting the summer mfection of snails. The other techl11que used IS a" wet day"' fo recast 

This compares the prevalence of Fasciolosis over a number of years \\nh the number of raIn­

days dunng the summers of these years (L"rquhart el al", 1996) Climatic forecast models 

de\eloped In Europe. the L-mted States and elsewhere II1dicate thaI a 100 fold difference in F 

hcpallca burdens can occur 111 different years O\\lI1g to the effect of ciJm311c \"arialiOn alone on 

snail hosl population. tntennolluscan asexual multiplication. and sun"l\"al of nuke eggs 

persistence of metacercanae on pasture. 

The GIS forecast model de\"eloped in Ethiopia re\"ealed that there are distinct regional 

diiTerences 111 F. hepallca seasonal cercariae-shedding, fluke transmiSSion pattern" In the 

\\estern humid regIOn, conditions are shown to be suitable for up to 6 months of transmission 
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per year (May-November). Westcm sites like Gore and Jimma were considered to be high F. 

hepatica ri sk areas where transmission of the tropical species, F.gigantica, may also occur in 

August-September. In southem Ethiopia, F. heparica transmiss ion is bimodal, resembling the 

regional rain p attem. In t he n orth-celllra l and central highlands F. II epa/ica t ransmission is 

confused to the heavy summer rain months (Vilma and Malone, \998). 

Geographic infonnation system (GIS) can be used to define the epidemiology and distribution 

of fasciolosis. As compared to more ephemeral vectors such as mosquitoes. snails tend to be 

present year after yea r in same habitat and popu lation generation time is relatively long. The 

unique biology and live cycle strategy of Fasciola make it amenable to effective use of G IS 

control model in several respects. High environmental sensitivity and the focal nature of 

transmission typically result in animals in fluke enzootic region (Ol1erenshaw. 1966). 

2.1 2. Co nirol ofrumin3nt fa scio losis 

Effective control of trematode infections is based on st rategically app lied chemotherapy. 

Improvements in current fann management can reduce the chances of infections by limiting 

the contact between intemlediate and final hosts. Funhennore, direct action may be taken to 

reduce or eliminate intermediate host populations. The lise of one or more of these measures in 

an integrated strategy should be based on sound economic assessments of the diseases and the 

relati\-e ments of control opt ions. Some animal husbandry systems such as zero grazing (cut 

and carry) and tethering of animals may minimize the risk of trematode diseases (Hansen and 

Perry. 199~). 

Control of fascioliosis may be approached in two ways, by reducing popUlations of 

intennediatc hosts or using anthelmintics (Urquhan el al., 1996). The control of F. hepallca in 

sheep and cattle is achieved through a combination of the control of the snail intennediate host 

and the treatment of infected animals (Soulsby, 1982). 

Disruption of the life cycle of the parasite by controlling the snad intemlediate hosts using 

Illolluscicides. applications of management tac tics to avoid contact between susceptible 
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livestock and Infective metacercariae and elimination of the paras ite by chemotherapy are 

among the 1110St commonly used control methods for fascioliasis. Routine anthelmintic 

treatment of animals at seasons when heavy infections of adult flukes accumulate in the host is 

recommended uSlllg a drug effec tive against adult and immature fluk es. This should prevent 

serious losses in production, but for optimal benefit should be accompanied by snai l control 

(Urquhan el (1/ .. 1996). 

Control measures for Fasciola ideally should involve removal of flukes in affected animals. 

reduction of the II1tennediate host snail population. and prevention of access of livestock to 

snail· infested pasture (Stuart. 1997). 

: I l } . Paraslle COlllro} 

Seasonal strategic application of effecti\-e anthelmintlcs specific for trematodes, as well timed 

prophylactic and cural1\'e treatments, play an Important role in the control of liver fluke 

infections. Strategic treatments have been developed for several regions of the world based on 

meteorological data \\ ith sound epidemiological information in order to improve the timll1g. 

and thereby the efficiency. of treatments. The basic principles of strategic anthelmll1tic 

applica!lon (treatment prophylaxis) are: 

I. Curali\'e treatment about one to two months after the expected peak i nfeclion of the 

hosts_ A curative effect can be achieved by one treatment to rel11O\'e the residual 

fluke burden acqUired from metacercariae. which had survi\"cd on the herbage. 

II. Prophylactic treatment of ruminants towards the end of a penod of ecologically 

reduced activity of the parasites and the intermediate hosts The mOst Imponant 

prerequisite for efficient chemotherapy and chemoprophylaxis is a prior knowledge of 

the epidemiology of the disease based mamly on meteorological data and seasonal 

SUIye)'s in hosts (Hansen and Perr)'. 1994). 
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The prophylactic use of nukicides is aimed at: 

a) Reducing pasture contamination by nuke eggs at a lime most suitab le for their 

development. 

b) Rcmoving fl uke populations: at a ti me of heavy burdens or at a period o f 

nut ritional and pregnancy stress to the animal. Application o f the drug should be 

before and after the rain season. In relat ion to the snail dynamics (Urquhart el al., 

1996). 

tvlore recently, a number of compounds such as oxycloznide, di amphenethidc (not active in 

call ie). rafoxanide. nit['oxynil. albendazole, and clorsulon have become available. Some of 

these (diamphenethide, lOOmg/ kg; ni lroxynil, ISmg/kg; closanlel, 10 mgfkg; Iriclabendazole, 

10 mg· kg; clorsu lon, 7 mg/kg) are active against immature flukes. The selection of a 

fasciallcide should be based on the disease situation, host animal. and local environmental 

conditions and regulations (McKellar, 1998). 

] .1]] J'eclor Confrol 

Reduction of snail popUlations: Eradication of host snails from the environment may be 

extremely difficult. some limes imposs ible in low· lying, wei areas with a temperate climate. 

~ l ultiplication of snails is extremely rapid and incomplete eradication achieves only a 

temporary reduction in their population (Blood el al .. 1989). Before any scheme of snail 

control is undertaken a survey of the area for snail habitats should bc made to detenninc 

whether these are localized or widespread among those control measures some are listed as 

follows: 

2.12 .2.1 Using commercial molluscicides 

• Baylucide. effective at 0.3 p.p.1ll (parts pcr million). 

• Copper pentachlorophenate, effective at 10 p.p.lll. 

• Copper sulphate. effective at 5.15 p.p.111. 

• Frescon (Shell), effect ive at 0.1 p.p.m. 
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Control of snail intenllediatc hosts using commercial mo lluscicides, such as copper sulphate is 

most widely used and although more effic ient molluscicides . Good cont rol is possible by 

add ing molluscicides, sll ch as N-t rityl morpholing, to the water habitat of snail, but there are 

many environmental obj ections to the use of molluscicides in water or irrigation channels 

(Urquhart el al., 1996, Reinecke, 1983). 

2.12.2.2 Using tradiliona/ (nCllllra/) products 

The discovery of mol luscicidal properties of Endod (Phyla/CIcco dodecal1dra) led to extensive 

subsequent studies, which revealed Endod to be the best plant derived l110lluscicide (Legesse 

el al.. 1987). (Aklilu, 1984) reported that sun dried berries of th is plant sllspended in water at 

all concentration of 10-20 p.p.1l1 killed Schistsoma and Fasciola transmitting snails in 24 

hours. L. 1I01aiellsis were highl y susceptible to Endod at an early age and as the age increased 

sllsceptibility decreased (Tadesse and Getachcw, 2002). Ended being a widely grown, 

relatively nontoxic natural product requiring minimal teclmologlcal inputs and handling is 

more reliable in control of fascioliasis than commercial molluscicides. (Tadesse and 

Gctachew, 2002). 

2.12.2.3 Environmental manipulation (management of snai I habitat) 

• To prevcllI snail habitats from developing by regular clearing of drainage channel in 

vegetation, which provides suitable sites for snail development. Good drainage and the 

building of dams at appropriate sites in marshy a nd low-lying areas may reduce the 

snail problem. 

• Keep livestock away from pastures contaminated with metacercariae. 

• Vegetation clearing from and around watering sites. 

• Planting of trees around the edges of swampy areas will have a long term drying effect, 

and they will be, in themselves, valuable. 

• Establish proper watering facilities to prevent animals from drinking rrom lakes, ponds 

and streams (Hanson and PeITY, 1994). 

• Farm management maximum rotational control mixed or separates grazing. 
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~ I J.] oj Infegrated approach 

Efficient control of fasciolios is reqUires a well planned and executed. integrated control 

programme designed fo r each fann, area, cOlmlry or region. The available strategies, which 

can be used individually or in combination (Hansen and Perry, 1994). 

Different control measures have been recommended for ruminant Fascioliasis. The most 

feasible and sustainable control measure is a combination of selective chemotherapy and 

selective \'ector control based on vector· host relation. Since practically it is impossible to treat 

all \\ ater bodies, it is ad\'isable to select main wa tering sites. threat them al a specific time. 

\\'ithin integration of parasite cOlllrol. 

2.13 Immunity and immunization 

\;atllral differences in host susceptibility to infection with F. liepclflca are seen. Thus some 

animals. such as cattle and pigs. ha\'e a moderate to high degree of resistance to primary 

mfectlon while others. such as sheep. are highly susceptible to mfection with F hepatica. 

Similarly. sheep do not nonnall)' de\'clop a protecti\'c immune response to remfectlon while 

cattle develop the abihty to eliminate primary infections and dc\-elop protection against 

reinfection with F. hepclflca (\'al1 Tiggle, 1978). 

The abllllY of cattle to de\elop protection against reinfection with F hepmlc(l suggested thai 

IIllmulllzation might be feasible. (~ansen. 19-5) was able to immullIzc calves with irradiated 

mctacercariae of F hepatica. Six·to seven· month old cah es \\ere Immunized with three doses 

of irradiated metacercariae and, after grazing infected pastures. there was a marked decrease in 

faecal egg counts and -1 % reduction in the number of fluke recovered from Immunized cah"es 

as compared 10 uniJlll11unized animals. In general. the inability to immunize sheep against 

IIlfection \\ Ith F II epal/ca reflects their inability to d e\'elop a p rotectJ\"e immune response. 

Sheep do not acquire resistance to reinfection followlIlg initial infection with either non­

Irradiated or irradiated metacercariae (Boray. 1969). 
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Protection with radiation-altenuated vaccines has been successfully induced against fascio los is 

in cattle and rats but generally not in mice, rabbi ts or sheep. Vaccination of cattle against F. 

hepatica wi th 3 to 3.5 Krad y-irradiated mctacercariae has been highly successful (Oargie et 

01 .. 1 97~ ; Nanscn, 1975). 

3. ~ IATER I ALS AN D ~IEnIODS 

3. J. Study area 

The study was conducted at Oebre Berhan and its surrounding Peasant A ssocialion (PA 's). 

Oebre Berhan. a town of northern She\\'a Administrative Zone of the Amhara National 

Regional State silUated at 130 Kill northeastem of Addis Ababa. The town Oebre Berhan lies 

at lal.0903l N. and long. 39°28 E. With an altitude 2780111.a.s.1 this area is 1110untainous with 

large plain grazing land. dissected by ri vers and steams. The town and 5 peasant Associa tions 

(PA's) namely Genet. Chole. Zanjera. Wushawushign and Faji which are situated around 

Oebre Berhan within a radius of 15 Km wcre the study sites. This area comprises large plain 

grazing land with extensive type of management system. 

The mean annual temperature of Oehre Bcrhan is 12.90c where the minimum and maximum 

temperatures are 6.1 oc and 19.90c respectively. The averagc annual rainfall is 905..+mm and 

the relative humidity is 62.3 % (Source: ARAR I. Debre Berhan branch Agricultural Research 

Institute). The study area has the largest sheep and cattle, \\ hich provide source of income and 

security. They are grazed on private and cOllllllunal pastures. 
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Data on the climatic conditions of the study areas were obtained from ARARI (Amhara 

Region Agricultural Research Institute) a1 Dcbre Berhan branch office mctcorogical station. 

The analysis and calculations focllsed on the mcan monthly maximum and minimum 

temperature and the monthly and annual rainfall ; a twenty-yea r data (1985-2004) were used. 

Figure6 shows distribution of the minimum and maximum temperatures and the average 

monthly rainfall ; relative humidity for Debre Berhan and surrounding. The dist ribution of 

rainfall and the range of monthly temperatu re (maximum and minimum) wcre Bonnal for the 

areas except that in July and August there were significant increases in the amount of rainfall 
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recorded. Mean relat ive humidity varied fro m 62.9-88.9% in the wet Months (June­

September) and 44 .4-68.6% in the dry months (December - May).from the available data , 

Oebre Berhan areas apparently have throughout the year well spread rainfall, the minimulll 

temperature I. 7°C in November and the maximum 2 1.6°c in July. In the literature, the 

minimum temperature of above 10°C and the maximum temperature below 30°C are favorable 

for parasi te development and ha tching. 
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Figure 6. Meteorological data of the study area, a 20year average (1985-2004). 

3.2. Study population 

The study population comprises o f indigenous 'Iocal 'and cross breeds of cattl e and sheep of 

different age and sex category found under the extensive graz ing sys tem. Stat istical repon on 

Li\'cstock and Fanll Implements fo r Amhara Region indicates that, the re are 89,257 cattle and 

118,08 1 sheep in Baso \Vorena distri ct and 2984 cattle and 59 15 sheep in Oebre Berhan town. 

(Annex 12). 
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3.3. Stud y design 

3.3.1. Type of slUdy and sample size detemlination 

The s wdy. \\' hich \\' as conducted from September 2005 to April 2006, was cross sectional , 

with simple random sampling technique, the desired sample size for the study was calculated 

using the fomlllla described by Thrusfield, Yl. (1995). 

I ~ 1.96'P exp (I-P exp) 

d' 

\\-HERE: 

N = required sample size 

P exp = expected prevalence, 

d = desired absolute precision 

1.96 = z-value for the 95% confidence level 

With 95% confidence interval and at 5% absolute precision and based on pre\"ious studies 

conducted in Debre Berhan and Ambo areas in the Ethiopian highlands pre\'alence of 52A % 

of ovine fasciolosis was considered (Ngategize el aI., 1993). Similarly Dagne (199-1-), based on 

faecal and a banoir examination for bovine fasciolosis in Debre Berhan reported prevalence 

rates of80% and 88.57% respectively. On the bases of the above resuits a total sample size of 

38-1- samples frolll sheep and :!-1-6 from canle was detennined. 

3.3 l QllestiollllaIre survey 

Questionnaire SUf\"ey \\ as conducted lO evaluate the impacl of the disease and the potential 

flsk factors associated with it. Data on each sampled animal was collected using a pre-tested 

fonnat (Annex 9). These include age. breed. sex . previous hislOry of fascioliasis. and other 

relevant infornlation rel ated lO fascioliasis. Information was collected on the husbandry 

system. housing system: feedi ng, disease problems and other management practices related to 

fascioliasis for possible understandi ng on the magnitude and distribution of the disease. In 
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addition. a drug usage practice in the study area was compiled to evaluate the positive and 

negative contribution to the control of fascioliosis . 

3.3.3. Coprology 

Prevalence of fasciolosis was detemlined cross sectionally from September 2005 to April 2006 

in the selected k ebeles peasant Associations \\' hich are found a round Oebre Berhan town. 

Through coproSCOplC eAaminations pre\'alence of Infection was calculated according lO the 

fonnula given by Thmsfeild (1995). 

Faecal samples for parasitological examination were collected directly from the rectum of 

each aOlmaL using disposable plasti c gloves and placed in clean screw capped universal 

(samplIng) bottle and each sample was clearly labeled with animal identification. date and 

place of collecllon. Samples were preserved with ~ formalin solution to avoid the eggs 

de\-elopmg and hatchll1g. The time of coliectlon of faecal samples \\ as unl fo nll ly maintained 

throughout the study pe riod to avoid possible diurnal '·ariatiol1s In fluke egg out put (Roy and 

Sunkhla. 19'1). In the laboratory. coproSCOplC examinations were perfornlcd 10 detect the 

presence of Fascio/a eggs uSing the standard sedimentation technique as described by (Hanson 

ami Perr~. 199.+ ) (Annex 1). 

3.3.-\.. Abanoir survey 

Examination of h'-ers for Fasclola was done \\!th the hver removal from the abdominal cavity 

soon after slaughter. The h,·ers of all the slaughtered anlluals were examined by inspection. 

palpation and systematic incision to recover immature and adult FaSCIOla nukes. Those li\ers 

condemned as unfit for human consumption due to fasciollosis during post monelll 

examination were registered and representative samples taken to the laboratory to count the 

fluke burden and the Intensily of pathological lesions. Fluke recovery and count was done 

uSing the techniques descnbed b) (Hanson and Perry, 199~ ) (AIUle:o.. 5). Pathological 
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categori zallon of affected livers was detennined by using an approach gi ven by Ogunrinade, 

(1982) (Annex 6). 

3.3.5. Alalaeological s /lldy 

The snldy on the imemlediate host snai ls for fasciolosis was conducted in differem sites 

including low-lying swamps, water lodged areas and slow flowing streams. Snail sample 

collections were done by hand picking using a disposable plastic hand gloves and some times 

scooping method was also used. Snails were collected from grazing and watering sites seven 

times dUring the study period at monthly intervals from September to March 1006. Surface 

snail abundance or population density was estimated with the aid of a hand searching 

techmque within a 3D-minute time. The mollusks collected were placed in plastic bags 

contamers \\ nh fresh algae. aquatic vegetation and aerated " -aieL The samples were 

transponed to the laboratory for identification. 

3.3.5.1. Identification of snail species 

Aquatic L~mnald snails. which act as intemlediate hosts for F. hepatica and F glgalll1Ca can 

be identified fairly easily as compared to other fresh\\ater snails. The opening of the L~l1maId 

snails is on Ihe right \\hen the snail is held with the spires pointmg away from the viewer. 

\\·hen the apex of the spire is facing the \ie\\er the spires tum clockwise (Hansen and Perry. 

199'). 

Live snail samples were submitted to Aklilu Lemma Institute of Pathobiology. Addis Ababa 

Cniversity. where identification was done. Identification of snail intemlediate hosts was made 

on the bases 0 f shell morphology u sing as tandard key (Frandsen and r.1cCullough. 1980). 

Durmg identification assisted by experts and experienced senior laboratory teclmiclans from 

the abo\"e mentioned institute. Number of snails gained in a specified place \\ lihin a specified 

lime were counted. idemi fied and recorded (.A1mex 3). 
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4.2 C linical findin gs 

Of the total 223 catlle ;md 292 sheep presented to Oebre Berhan Veteri nary Clinic animals 

were diagnosed by clinical signs and coproscopicaJly for parasite in festatio n (Annexes 10 and 

II). Out of these 86 (38.56%) catt le and 84 (28.77%) sheep were found positive for 

f<lscio losis. The main clinical signs observed in animals were emacia tion, loss of appetite, 

asci ties and submandibular oedema . 

... . 3 Coprology 

A Iota I of 630 faecal samples were examined out of which 246 were from cattle and 384 frol11 

sheep. The prevalence rates in cattle and sheep were 64.23% and 54.17 %, respectively 

(Tables 4 and 5). In addition, the highest prevalence of bovine fasciolosis (77.5 %) was 

recorded in \\'ushawushigll PA and (61.80%) of ovine fascio losis in Zanjera PA of Basso 

\Vorena worcdadistricL. III both canle and sheep there were statistically not significant in 

mfection between cattle and sheep (P> 0.05). In cattlc. prcvalencc of fasciolosis was noted to 

decrease in older animals. 

Tab le 4 . Prevalence of bovine fasciolosis in Oebre Berhan and surrounding PA's 

Studt\' site Total 1'0. (% ) 95% CL 
Kebele (PA) examined positive 

Ocbre berhan 44 25 (56.82%) 32.55-60.03% 
Faji 54 29 (53.70%) 39.96-67.44", 
Genet 53 34 (61.15%) 49.66-76.26% 
ehole 15 9 (60 %) j 1.92-88.08'" 
Zanjcra 40 30 (75 '!o) 60.97-89.02% 
Wushawushign 40 31 (77.5%) 63.97-91.02% 

246 158(64.23%) 5819-70.26% 
Pearson chi2 = 8.8583 p - 0.115 (I' > 0.05) 

Results of the coprological exam ination of animals from different kebelesllocalitiesl showed 

variation in infestation rales. The prevalence of fasciolosis In catl le was higher in 

Wushawushign kebele (77.5%). an area that is found on Ankober road, than the lowest 
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prevalence rate in Faji kebele with (53 .70%) thought statistically not significant (p>0.05) 

(Table 4). 

Tab lr 5. Prevalence ofovine fasciolosis in Dcbre Berhan and surrounding PA 's 

SlUdy sHe Total No. (%) 95%CL 
Kobele (PA) examined positive 
Debre Berhan 14 7 (50.00%) 20.04-79.95% 
Faji 67 39 (58.2 1 %) 46.08-70.33% 
Genet 89 55 (61.80%) 51.50-72.09", 
Chole 15 8 (53.33%) 24.73-81.93% 
Zanjera 62 34 (54.84%) 42.09-67.58% 
Wusha\\ushign 137 65 (47.45%) 38.97-55 .91% 

384 208 (54.1 7%) 49.16-59.17% 

Pearson chi2 = 5.1350 p = 0.400 (p > 0.05) 

On the other hand the prevalence of ovine fasciolosis showed higher in Genet Glorgis kebele 

administration (61.80%) than other administrative kebeles, but the lowest prevalcnce of o\'ine 

fasciolosls \\'ere recorded in \\'usha\\ushign kebele though stat istically not significant 

(P>0.05) (Table 5). 

Tablr 6. Pre\'alence of fasclolosis by sex 

Species Sex Total examined 

Callie 1\lale II" 
Female 129 
Total 246 

Sheep Male 171 
Female 213 
Total 384 

For cattle Pearson chi2 = -1.. 3003 
For sheep Pearson ciu2 = 0.0803 

No. (%) positive 

67 (57.26%) 
91 (72.22~·,) 

158 (64.23%) 

94 (54.97%) 
114 (53.52%) 
208 (51.17%) 

P = 0.038 (P < 0.05) 
P = 0.777 (P > 0.05) 
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95% confidence lIlIer\'al 

48.17-66.36", 
62.57-78.52% 
58.20-70.26% 

47.44-62 .50", 
4.6. 77-62.50% 
49.16-59.17% 



Sex wise male and female cattle were compared, rates of infestatio n between them showed 

that male have (57 .26%) and female (72.22%) anal ysis of thi s results were stat isti cal ly 

significant differences (chi2 = 4.3003, p< 0.05). but in sheep the statistical analys is fo r male 

and female (54.97%) & (53.52%) respectively showed (chi2 ~ 0.0803, p > 0.05) (Tab le 6). 

Table7. Prevalence of fasciolosis by breed 

Species Type o f breed 

Catlle Local 
Cross 

Sheep Local 
Cross 

Total 
For callIe Pearson chi2 - 1.2809 
For sheep Pearson chi 2 = 0.3233 

Total examined No. (%) positi ve 
136 85 (62.50%) 
11 0 73 (66.36%) 

297 158 (5320%) 
87 50 (57.47%) 

630 366 (58.09%) 

P - 0.25 8 (P > 0.05) 
P ~ 0.570 (P > 0.05). 

95%CL 

54.26-70-74% 
57.39- 75. 33% 

47.49-5 8.90% 
46. 87-68.07% 

54.30-62.02% 

Analysis of the pre \·alence rates based on breed to both species showed that stat istically not 

significant (p>0.05). For ca ll Ie and sheep fhe highest in festation rate \Vere recorded in cross 

breed (66.36% & 57.47%) than local zebu breed wi th p revalCllCC rate (62.50% & 53.10%) 

respec tively (for cau le and sheep) (Table 7). 

Tnble 8. Prevalence of fasciolosis based on body condi tion 

Species 

Caule 

body condition 
Score 

Poor 
Good 
SubtoJal 

Sheep poor 
Good 
Subtotal 

Total 

For catt le Pearson chi2 -1.6682 
For sheep Pearson chi2 = 0.7089 

No. of FascIOla in fection 
Samples No. Positive (%) 

142 96 (67.61%) 
104 62 (59.62%) 
246 158 (64.23%) 
228 127 (5 5.70%) 
156 81 (5 1.92%) 
384 208 (54.17%) 

630 366 (58.09%) 

P ~ 0. 197 (P>0.05) 
P ~ 0.400 (P> 0.05) 
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95% CI 

59.81 -75 .39% 
50.02-69.20% 
58 .45 -70.52% 
49.20-62.19% 
43.99-59.85% 
49. 16-59.17% 

54.23 -61.95% 



In both species of animals analysis of the prevalence of the diseasc based on body cond ition 
shows that in animals with poor body condi tion the prevalcnce of the disease was higher for 
cattle (67.61 %) and for sheep (55.70%) than animals with good body condition which was not 
stat istically significant (p>0.05). 

Tab le 9. Preva lence of bovine fasciolosis by age 

Age group 
< 1.5 
1.5·5 
>5 yr. 
Total 

Total examined 
42 

114 
90 

246 

Pearson chi2 = 19.26-n 

No. (%) positive 
30 (71 .43%) 
85 (74.56%) 
43 (46.67%) 

158 (64.23%) 

P ~ 0.00 1 (P<0.05) 

TablelO. Prnaience ofo\lI1c fasciolos is by age 

Age group Total examined No. (%) positive 
<0.6 73 40 (54.790'0) 
0.6-1 77 54 (70.13%) 
>1 yr. 23.t 114 (48.72%) 
Total 384 208 (54.17%) 

Pearsonchi2(2) )0.,133 Pr = 0.005 (P<0.05) 

95% confidence interval 
57.18-85.67% 
66.44-82.6 -% 
37.25-70.25% 
58.19· 70.2S% 

95% confidence interval 
43.1 0-66.48~o 

59.67-80.58% 
.n. J 6·S9.17% 
49.16-59.1 7 % 

AnalYSIS of the preyalence rates based all age showed that there was statlstically significant 
difference (Chi' = 19.26-12) for callie and (Chi' = 10.7133) for sheep and (p<0.05) to both 
species. Highest rate 111 cattle of agc group I.S-Syears old (7 ~ . S6~'0) follo\\·ed by younger with 
age group less than 1.5 years (71.43%) and least in older aged animals above 5 years of age 
(46.67%).111 sheep the highest were also in medium level age group 0.6· 1 yea r (70.13%) 
follo\\cd youngest age «0.6 year) (54.79%) and least in age group > 1 year (.tS.72%) (Table 9. 
lO) The differences were statistically significant (P<O.05). 
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Table II. Prevalence of bovine fasciolosis by season 

Season Total examined f\!o. (~'o) Positive 

Late rainy 123 84(68.29%) 
Dry 123 74(60.16%) 
Total 246 158(64.23%) 

Pearson chi2 (I) = 86.2434 P = 0.001 (P< 0.05) 

Table 12 . Pre\'alence of ovine fasciolosis by season 

Season TOial examined ]'\0. (0/0) positive 
Late rainy 193 88(46.00%) 
Dry 191 87(45 .55%) 
Total 348 1'5(45.57%) 

Pearson chi2 =187.0 P = 0.001 (P <0.05) 

95% confidence interval 

59.95-76.63% 
51.38-68.93% 
58.19-70.25% 

95% con fidence interval 
38.50-52.68% 
38.42-52.67% 
40.56-50.57% 

In the study area the seasonal prevalence rate of bovine and ovine fasciolosis revealed high 
rates dUring late ram) season (September to No\'ember) than in the dry season. Recorded 
pre\alence rate of late ram)' season were (68.29% for cattle & 46% for sheep) and in dry 
season 60% for canie & ~5.55% for sheep) and the difference 10 both species wcre statisllcally 
significant (p<O.05) (Tables II and 12) 
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~A Abatloir scudy 

During these study period In Debre Berhan Municipal Abattoir from September 2005 up to the 

end o rr-lilay 2006 totally 1726 animals were slaughtered and out of these 1443 (83.60%) livers 

were condemned by fasc iolos is (Figure 7), post mortem examination in abattoir reveled that 

fasciolosis in the study area exceeds more than 83.60%. 
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o No. of animals slaughtered Gil N o .of condemned livers 

Figu rc 7 Number of animals slaughtered and condemlled livers. 

Those animals, which are severely affec ted, had least fluke COUll !. There is no significalll 

association bem'een fluke burden and illiensity of hepatic lesion. AI these lime 162 randomly 

selected FascIola positive catt le livers were inspected. Qut of these .. W (2 .. 1-.69%) were lightly. 

71( -1 3.83°/0) moderately and 51 (31 .-1-8%) severely affec ted (Figure 8) 
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Figure 8 LI\'cr damage in infected cattle slaughtered in Ocbre Berhan municipal abattoir 
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Figure 9. Li,'cr damage in sheep slaughtered in Ocbre Berhan town 

In the municipal abattoir only cattle's are slaughtered, so examinations of sheep !i\crs \'-ere 

done In private hotels and restaurants in Dcbre Berhan town. During pathological 

categorization among those 150 IIlfected sheep livers were 23.33% lightly. 33.33% moderately 

and ~ 1.34% sc\'crely affected (Figure. 9). 



-1.5 i\ l a!;lco logic:l l s tu dy 

During the study period differenl water bodies and possible transmission sites in the selected 

five biotopes of the stud y area were examined. The pH ranged from 7.03 to 8.26. From a total 

of 3027 snails collected the malacological study demonstrated the ex istence of Lymnaea 

trllllcatula. L. lIaralellsis. Biomphalaria pfeifferi. Buhmus rrtlllCareS, BulillllS forscale , Ph),sa. 

!In'all'/{1 and Alleyilis species (Figurll). 
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Figure 10 Monthly distributions of snails collected from the study area. 
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Figure 11 Snail species recorded from the study area. 
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Figure 12 The distribution of fasciolosis in ruminants and the associated snail population 

dynamics in Debre Berhan and surrounding PA's 

Tab letJ Lymnaed snails found within a limited period by hand and scoop collection 

\l ol1lhs ralllfall i\umber i\ul11bcr of snails releaslIlg 
of (mi11 ) of snails Cercariae: 
year collected Of fasciola (O~'O ) other trcmalodcs(%). 

September 83.6 93 15(16.13%) 7(7.52%) 
October IS.4 106 10(9.43 %) 6(5.66%) 
~o\'ember 5.4 lOS 3(2.77%) 4(3.70%) 
December 3.- 182 4(2 .19%) ~( 1.09%) 
January 10.8 90 0 0(0.00%) 
Fcbruar} 22.3 73 0 1(1.37%) 
~l<lrch 51.6 0 0 0(0.00%) 
Total 6- 0 ,- 32(4.90%) 20(3.07%) 

49 



Results o f exami nation o f Lymnaied snai ls for cercarial shedding shows thm, out o f those 652 

snails 32 (.t 90%) were positi ve for Fasciola cerca riae and 20(3.07%) were releas ing cercariae 

or others trematodes (Table 13 ). 

5. DI SCUSS ION 

5.1 Q uesti onn aire survey 

Analysis of the questionnaire survey indicates that sheep are the most predominant species of 

livestock in the study area accounting to 31 % of the to tal population of the livestock. 99% of 

the livestock O\\ners in Oebre Berhan and surrounding prac tice extensive management system 

and crop·livestock (t'>.lixed fanning) were the dominant type of fanning system in the area. 

About (90°,'0) of the respondents confimled presence of animal health problems in which, the 

internal parasite. especially fluke infection is the major problem. About 87% of the 

respondents indicated that the presence of disease throughou t the year with signs of 

emaciation. diarrhea and submandibular oedema ""bottle jaw"". The queSlJonnalre sur.·e) 

reveals that Fasciolosis IS the one of the major health problem of ruminants in the area. 

5.2 Coprology 

The resuhs of co pro logical examination re\'eal that the prevalence ofbo\'ine fasciolosis in and 

around Debre Berhan was 64.63°/0 • \\ hich is III agreement \\ith prenous studies by (Balllrll 

and Ephrem, 1979). On the other hand it is lo\\er than values reported by Oagne, (1994) in the 

same area. Prevalence of bovine fasc iolosis around Oebre Berhan through coprological 

examination was 80%. This may be due to the expansion of animal health cxtension and 

veterinary ser.·ices the opening of animal health posts at kebeJe Peasant association leyel 

and the lIlter.·ention of near by pri\'ate veterinary drug shops phannaclcs, which enables the 

fanners to have more access for disease control and interventions. Conceming o\"inc 
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fasciOlosis result of the present study from six localities it accounts to an average of 5~ . 16°0 . 

which is III agreement with the pre\,ious studies by :\lgategize er (1/ .. t 1993) in the same area. 

In this sun'cy. the highest pre\-alence of bO\,Jne fasciolosis (77.5 %) was recorded in 

Wusha\\ushlgn PA followed by Zanjlra (75%): Genet Giorgis (61.15%): Chole (60%); Dehre 

Berhan (56.82%) and the lowest were in Faji kebele with the prevalence rate of(53.70%). On 

the mhcr hand the highest pre\'alence of infection of onne fasciolosls were recorded in Genet 

Glorgis (61.80°10 ) follQ\\ed by Fajl (58.21 %); Zanjlra l5-t8';!'%); Chole (53.33%); Debre 

Berhan (50°"0), wah the lowest H 7 ~5~0) in Wushawushign kebele FA of Basso worena 

district The prevalence of bO\'lIle and ovine fasciolosis was not statistically significant 

(P>O.OS). Generally. the difference in the pre\'alence of fasciolosis IS strongly associated with 

vanallon in the type of soil. geomorphology and the bimype suitability for the development of 

the mtemledJate host. 

An attempt \\ as made to examine the association of prevalence. with risk factors like sex. 

breed. age. species. body condition of 3nll1131 and their geographical location . 

.-\ SignIficant \'ariauol1 (P<0.05) III the pre\alence ofbo\lIle and o\me fasciolosis III dilTerent 

age groups \\ as obsen-ed (TabJe9.10). a fmdmg that agrees \\'Ith \\orks of Dwinger er 01.. 

f 19S2), Lo\\ pre\'alence of bovine fasclOlosis dominates 111 the younger group (1.5 -5 years of 

age). ThiS ought be attributed to the fact that calves are not otien grazed with older age 

groups. which reduces the chance of exposure In different pans of EthIOpia. smlliar resuhs 

mdic:nmg in\-erse correlatIon of prc\'alence and age of cattle were reponed b~ Roman (198 .... ), 

Rahmeto (1 992). Dagne (199~ ) . The highest mfestatlon rates were obsened 111 middle-aged 

ammals \\ ith age group (15 -5 years) and the lowest prevalence rate also observed in older 

ammals wnh age group (> 5 years). ThiS might be due to acqUired resistance to repeated 

II1festJllon. Body condnion of each sampled ammal \\as made on subJcclI\-e basis to obsen-e 

the effect of fasciolosis in emaciated (malnourishedl allll11ais based on a standard body 

condition sconng matnx for sheep were adopted from Tompson and ~leyer. {I9 6.199J ) and 

for cattle \\ere adapted from ~lcholson and Bunerwonh. (1986) (Annex - & S). b·en 

statistically the effect orbod)" condition on pre\-alence offasciolosls was not significanl..(Table 

). Ammals \\ ith poor body condition and nutrition may have higher risk for fascial os is 

mfectlon than those ammals with good body condition. 
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5.3 Abattoi r su rvey !slaughtered animal invest iga tion! 

A lOtal of 1726animals were siaugillered during this study period In Oebre Berhan Municipal 

Abattoir out of these 1443 (83.60°10) livers were found infected with fasciolosis. Affected 

1I\'ers were classified into three groups depending 011 the severity of hepatic lesion based on 

criteria set by (Ogunrinade. 1982). Of the 162 randomly selected fasciola positive bovine 

livers 40 (24.69%) were lightly, 71 (43.83%) moderately and 51 (31.48%) severely affected 

(Flg.8). On the other hand ofthe150 infected o\'ine livers 23.33% lightly, 33.33% moderately. 

and 41 .3.t% \\erc se\'erely affected. 80th fluke species. F. hepalica and F. glgwllica were 

encountered in mfecled \J\'crs during post monem inspection Fluke counts conducted on 162 

1I1fected li\'ers revealed mean fluke burden of 78 per liver, implying high fluke burden in the 

area Throughout the study period. it was observed that more than three· fourth of the 

slaughtered animals were found infected by Fasciola spp. Soulsby. (1982) demonstrated that 

the presence 0 f m ore than 50 flukes per I i\"er indicates high P athogenesity. (Fckadu. 1 988; 

RahmalO. 1992): the result is also haml0l110US \\ ith the works of (Dwinger el al.. 1982: Ross. 

1965): and agrees with pre\IOUS works done in different pans of our country by (Roman, 

198- ; Abebe, 1988: \\·ondwosen. 1990). This in\·erse c orrelatioll is attributed to the severe 

fibroSIS. \\ hlch makes di fficult the 1ll0\'ement of young flukes. 

Lassos. (1986) has sho\\ n Ihal beef callie ha\'e relatively less flukes with severely affected 

11\ crs suggesilng that se\"ere fibrOSIS Illlpedes III the passage of lI11mature flukes and acqUired 

resistance resulted in the expulsion of flukes from the bile ducts. This could be associated \\ ith 

111 se\"erc fibroSIS. calcification and clIThosis, which hmder the further passage of the 

young. Immature flukes. This suppons the idea that an acquired immunil) (cattle) graduall) 

de\"elops: thiS limits the life span of the pnmary infection, slows the 111lgratlOn of the 

secondary IIlfection and eventually reduces the number of flukes established (Urquhan. 1996). 

The extent of liver damage does greatly \"ary with different factors mcluding stages of 

IIlfestauon or resistance of the host. The reason for the high fluke burden 111 this study may be 

due to the nature of the surrounding flood plain, which fa\ors the presence of persistent 

transmiSSion SHes. 



S.4 l\ l alaco logical rcs ulls 

The malacological study focused 011 the snai l species in assoc iation with those five biotypcs, 
within 15 kills radius from the town of Ocbre Berhan. During this period a tota lly o f 3027 
snails were collected. The resu lts of malacological investigation demonstrated the existence of 
Lymnaea frllllCafllla, Lymllaea lIaralellsis. 13iomphalaria pfeifferi Bulinus lruncafes. BlllilllfS 
forscalii. Physa. Bivalvia. olher small plallorbids and Allcyllis species (Fig.I I). From this 
study, observed that highly dominant snails were BlilillllS species. 

The snail survey du ring the study period demonstrated the presence of both Lymnaea species 
(L. !nll/catla and L.naralellsis), which are the intemlediate hosts of Fhepatica and Fgig(l1Ilica 
respecti\·ely. L. lIatalellsis was collected from Angolela River at a distance of 1O~ 13 km on 
Debre8erhan~i\lendida~Jihur road. With elevation of 2621 Ill.a.s.l. It is for the first time that 
this species was encountered at this altitude. Present finding agree with previous studding by 
Rahmeto. (1992) has reported the existence of both species of snails at elevation of 2070 
l11.a.s.1 around \\'oliso. 

Yilma and Malone. (1998) have also earlier reported at Fiche and Debre Berhan (cle\'ation 
above 2800m) completion of an infection cycle required more than one year. a ulllque 
epidemiological feature of F hepallca transmission in such areas . The OCCUlTence of 
Fglgal1lica infection varied between 1--1.55111.a.s.1 (Negege. Southem regIon) and 2563111.a.s.1 
(Arjo, western regions). Less number of L. trill/cam/a were collected. the reason behind is that 
this specIes of snail is mud or amphibious snail progressive drying of all habitats. with 
standing water. Population of L. frlll/camla steadily decreased from September until they 
tlJsappcared by the last vIsit. At the end of September the topsoil completely dried out, 
although in the gully and nush areas collapse of the foliage grasses provided conditions where 
Lymnaea could persist longer. 
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6. CONC LUSION AND RECO~ I ~ I ENDATIONS 

In general. it can be concluded that fasciolosis is one of the major obstacle for livestock 
development III Ethiopia by inflicting remarkable direct and indirect losses at different parts of 
the country where ItS OCCUITcncc is closely linked to the presence o f biotypes suitable for the 
dc\clopmCIlI of snail IIllcnnediate host. 

The prescnt sllIdy indicates that bovi ne and ovine fasc iolosis is widely distributed disease with 
high prevalence rate in the Dcbre Berhan region. The abattoir study demonstrated significant 
economic impact of the disease directly and indirectly affec ting small ruminant productivity. 
Presences of both intcm1ediatc sna il vcctors (L.trllllcatula and L nota/ellsis) of the two 
Fasciola species (F hepauca and F gigal/fica) were reco\·ered. The finding of the present 
work is also in agreement with earlier studies strongly suggesting that priority should be given 
to planning and settlllg a control programme. 

Snails were most abundant 111 Angolcla than other study sites. No significant variation was 
recorded 111 \\ater pH (-.06-8.26) and temperature (19.5 -20oC) between the study sites. from 
the result we can conclude that snails can inhabit \\ithin differclll ranges oflocalitics. 

,. Strategic usc of antihelminllcs should be performed to reduce pasture contamination 
with fluke eggs. Here proper )!ar r_ound study should be conducted so as to elaborate 
11Ine of the year beneficial to apply antihelmintics. 

,. Further II1fOnllaliOn on the epidemiology of the disease, the ecology a nd biology of 
intermediate host snail should be gathered. 

,. Integrated control approach using selected antihelminllc therapy and snail control 
should be conducted to reduce magnitude of the problem. 

,. Creating and further consolidation of fanner's awareness is necessary. 
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8. A~~EXES 

Annex l. Sedim (, lItation method 

Sedimentation technique is a procedure which helps to assess the presence of trematode 

mfecuons through repeated dilution of the faecal suspension. and sedimentation of the eggs 

(which are heavier than most of the faecal particles), the faeces in the sample are reduced and 

the eggs concentrated so that they are more easily observed. The process can be made very 

much easier if the faeces are initially sieved through a 150~m sieve. The procedure can be 

used to detect li\'er fluke (Fasciola) and Paramplllslomum eggs (Hanson and Perry, 199-l). 

Procedure: 

A) \\' eigh or measure approximately 3 g of faeces into container. 

B) Pour ·W~50 ml of tap \\'ater into container. 

c} r-.Ii:-. (stir) thoroughly with a stirring de\'ice (fork, tongue blade). 

D) Filter the faecal suspension through a tea str3mer or double- layer of cheesecloth into 

another (container 2). 

E) Pour the filtered material into a test tube. 

F} Allow standing lsedllllcnt) for 5 minutes. 

G) R emo\'e (pipette. decant) the supernatam \'ery carefully. 

H) Resuspend the sediment in 5 Illi of\\ater. 

I) A11o\\ to sediment for 5 minutes. 

J) Discard (pipelte, decant) the supernatant \·cry carefully. 

K) S tam the sediment by addlllg one drop of methylene blue. 

L) Transfer the sediment to a microsilde. 

:\1) Coyer with a co\'er slip. 

i\) Examine under a microscope at a magnification 10 X -l for trematode eggs. 
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Annex 2. l\laJacological study 

Sites expected to be favorable for snail breeding were surveyed. These sites including 

lo\\'-Iying swampy areas, water lodged areas, drainage ditches, slow flowing streams and 

moisture vegetation of which most of them are found around at the grazing lands. In the 

collection. snails visible to the naked eye and are floating on the surface of water and 

those on the moist mud were collected using a scoop or picked up by hand wearing 

glo\"cs. transmission sItes which are deep and full of vegetation were searched by using a 

scoop. The collected snail samples were brought from field \\ater and algae and water 

\·egetation. Identification 0 f snails \\' as III ade on the basis 0 f s hellm orphology a t the 

field and or in the laboratory of Aklilu Lemma Institute of Pathology. Addis Ababa 

L'l1l\ersity using a field guide to African Freshwater Snails. For cercarial shedding 

studies live snails collected from the field were exposed to light for specified periods of 

tIme. 
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Ann ex 3. Snail record sheet 

Region ...... .............. Zone ....... .... . ....... Wereda ....... . .... . ...... Kebele ....... . ... . 

Altitude ... 

I Infected Iymnaea 

Date Place No. of Snails Species. snails Remark 

Locali tYI col lected identi fled Number % 

, 

I I 

I 
I I 

, I .-

i I 
I· 

I I ... 

I I 

I I ~ 
, 

, 

I 

I 
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Allll ex 4. Rceord shcct for cross scctional study. 

Region ........................................... . 
Zone .. ................. . ................ . 
Woreda ... 
Kebele (PA) ............ . 
Date ............................................. . 

A N I M A L 

No Owners name address Species Sex Breed Age BCS Faecal exam. result 

I 
I I 

I 
! I 
I 

I I I I 
! I 

I 
I 

! I , i 
i I I 1 

I I 
, 

, 
, 

i I 
, 

I I I 

I 
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Ann ex 5. Post mortem exa mination proced ure for liver fluk e 

For more preci se assessmen t of the liver fluke burden of an animal the liver can be examined 

post-mol1em for its content of immature and adult fluke . 

Equipments: 

• A sharp kni fe 

• A clHting board 

• A medium size tray 

• A wash bottle 

• Petri dishes 

• A laboratory cOllnter 

Procedure: 

A) P lace the liver on a board and cut it into fine slices with a sharp kn ife. 

B) After each cu t is made apply pressure to the liver to squeeze out the flukes and \\ipe 

these off gently before making the next cut. 

C) When the \\·hole organ has sliced . place all of the material in a tra\, and co\'er with 
~ 

water. 

D) Remove the pieces of liver. aga1l1 squeezing each pIece as it is removed from the 

\\ ater. 

E) Pour water and flukes into a sieve and wash parasites until clean. 

F) Pour into petri dishes and count the flukes present. 

G) I fvery large number of immature flukes are present, count by a dilution technique. 
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Ann ex 6. Pathological Categorization of affec ted live rs: 

According to Ogunrinade, 1982 they were classified into 3 groups; 

Lightly affected - if the quarter of the liver is affected or if one bile duct is prominently 

enlarged on the vent ral surface of the liver 

Moderately affected - if half of the organ is affec ted or if two or three bile ducts are 

hyperplastic. 

Sc\'erl y affected - if the entire organ is involved or if the liver is cin·hotic and triangular in out 

line for the right lobe is atrophied. 
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Annex 7. l30dy condition sco ring (I3CS) or sheep. 

I Rank I Condi tion score type I Descrip tion I groupi ng 
I Condition Score I Very thm Very th in Spine prominent and poor 

sharp 

I Condition Score 2 Thin 

1 Condition Score 3 Average 

Condition Score --l Fat 

Thi n Spine prominent and 
smooth 

A verage Spine smooth and 
rounded 

, Fat Spine only detected as 
a line 

good 

Condition Score 5 "ery fat Very fat Spine not detectable; Very good 

Adapled from Thompson and \leyer. 1986. 1994 

Body Co ndition sco ring of sheep 
J:lllles " I. T hompson a nd H. ;'\) eyer 

fat dimple oyer spine 

Department of Animal Sciences. Oregon State University 

http:"orcgonslate.edu dept ·animal-sciences bcs.htm 

I 
I 

A body condition score estimates condition of muscling and fat development. Scormg IS based 

on feeling the Ic\·el of muscling and fat deposition over and around the vertebrae in the loin 

regIOn. In addition to the central spinal column. loin vertebrae have a vertical bone protrusion 

(SpIllOUS process) and a short honzontal protrusion on each side (transverse process). Both of 

these protrusIOns are fell and used to assess an II1di\lduaJ body condition score. 
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The systems used most widely are li sted as follows based on a scale of 1 to 5. The fivc scores 
are: 

Condition I (Emaciated) 

Spinalis processes are sharp and prominent. Loin eye muscle is shallow with no 
fat cover. Transverse processes arc sharp; one can pass fingers under ends. It is 
possible to feel between each process. 

CondItion 2 (Thill) 

Spinous processes are sharp and prominent. Loin eye muscle has little fat cover 
but is fu ll. Transverse processes are sl1100 th and slightl y rounded. It is possible to 
pass fingers under the ends of the transverse processes with a little pressllre. 

Comhtlon 3 (Average) 

Spinous processes are smooth and rounded and onc can feel individual processes 
only with pressure. Transverse processes arc smooth and well covered, and finn 
pressure is needed 10 feel over the ends. Loin eye muscle is full with some fat 
CO\·cr. 

CondJlIOll 4 (Fal) 

Spmous processes can be detected only \\ IIh pressure as a hard line. Transverse 
processes cannot be felt. Lom eye muscle is full \\ ith a thick fat coyer. 

Condiuon5 (Obese) 

Spinous processes cannot be detected. There is a depression between fat where 
spine would Honnally be felt. Transverse processes cannot be detected. Loin eye 
muscle is very full with a very thick fat cover. 
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Ann ex 8. Description of Body condition sco"e (BCS) of A friCOI II Zebu caHlc. 

Score Condit ion 

I L-

12 L 

3 L+ 

-l ~ l-

5 M 

6 i ~d -

7 F-

'8 F 

i F+ 

I 

Feature 

Marked emaciation 

Transverse processes projection prominently, 

Neutral spines apper sharpl y 

Indi\'idual dorsa l spines are poi nted to the tOLlch; hips, pins. 

tail-head and ri bs are prominenl. Transverse processes visible, 

usually individua ll y. 

Ribs. hips. and pins clearly visible. Muscle mass between 

hooks and pins sl ight ly concave. Slightl y more flesh abo\'e the 

transverse processes than in L+. 

Ribs usually vis ible. little fa t cover, dorsa l spines barely 

visible. 

Animal smooth and \\ ell covered: dorsal spines cannot be 

seen. 

But are easily felt . 

Animal smooth and well covered, but fa t deposits are not 
marked. Dorsal spines can be fclt with fi rm pressure, but feel 
rounded father than sharp. 

Fat cover in c ritical areas can be easily seen and felt: 
trans\'crse 
Processes cannot be seen or felt. 

Heavy deposits of fat clearly visible on tai l- hooks and pins 
fully covered and cannot be felt even with firm pressure. 
head, brisket, and cod; dorsal spines, ribs. 

Adapted from ~icholson. MJ and Butlerworth, t>. I. H, 1986. 
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Grouping 

Poor 

Good 

Very 

good 



Ann ex 9. Q uestionn ai re survey fo rmat : 

Respondent's name························· ...................... --....... -- .-.... --. ... ---......... . 

Code--------------------------------------------------------------- --------------

\ ' illage·-······· .... -.... --........... --.... . . ... ···· .....•.... . .......... --------

[)ate--------- ····-··----------------------------····---.. ----.----.-... -.. --.... -. 

Status: \\'orker-····· · -· ····--·------··········--·----·--··-··.-.... -... -.----.... -.. -...... --.--...... . 

0 \\ ner .................. -. .... -..... -....................... --.. -. -... -.- .---------.. --.----. . -

Loc atlon: Reglon-· · ······· ·· ...... -.. -. ...... ---.-.. -.... -•. --.- .-.... -.... -............ --.-......... . 

Zone············-···---·-·--················-·········--------.----.... -... -.. ---... ------.. 

[)istnct--· · ·· ---···············--·----··-- ·--········-........... -.-------.----............. . 

\ ' i llage···· .-......... ----.- ................. -.. -.. -.--- -.... -..................... -.. ...... . 

Herd structure: upto 1.5yrs . .. -.---.--.--. 1.5·5yrs. ---. .. --- .···AboYc5)TS-····· ·············. 

Type of production system: 

Agncu hural ( ~ l aJor crops)·--· .. --.--............... . 
Pastoral··-·· ........ -- .-.---.... --...... -. . ---.------... . 
Agro pastoral·-············ .-.. --.-.. --.. -............. . 
Sedentary---··-········ · ···------.. ------.-····-·· · -·· .. 
Sem i -sedentary-··-·· .............................. -.. . 
),:omadlc-,- -- --.. --. . . -- ......... .................. ... --

Type of mana gem em cattle: Free grazlng···········-········-----

Tether··· ·· .. ... -.----. -- ----.--.. -......... . 

Sta 11 -reed Ing------- ------ -- --- ------ ---- -- -

Hu\ e you obser\"ed the Presence of a disease with the following S)111ptom? 

Bott le j a\\ ........ -.--... -- __ A ••••••••••••••••••• --.-----. -- ••• - •• -. 

[)Iahlrrea .. -............... -............ ---.-.. --..•... -..... -.....• 

Emaciation·······-··----·--·-··················· -·-·------.-.. ----­

Is the disease \\cdoma fasciolosis a major problem for you on thi s fann ') 
'{ cs···· .. ... .. - !'\ 0 -· · - - ...... • •. - . • ---- .- - ................. - • .•... • 



I . ? 
S It present no\\". -- -- ---------------------- -- -------------- ------- --- -------- --- --------- ----

What is its local name? ----------------------------------------------.-------.-.-.----------­

Last time 0 r lIs occurrence: i\ 10nth--------------- Year ---------------Season-- --- ----.--­

Ho\\ frequently does it occur? 

E vcry year ---------- ---.---.-----. -------­

A 1 ways there------------ .-----.------ -- --­

E vcry-- ---------------------- ------ ----yea r 

\\'hell does It occur nonnally? In long rain} -----------------------------­

In dry season------------------------------­

In shon rainyRainy-----------------------­

Hm\ dose it afft:ct an ammals? 

The entire herd ----------------------------

Proportion---- ----- -------- -----------------­

Singi Ie one----------------------- ------- ----

In cattle \\ hich age group IS l11ghl)' affected ------------------------------­

Less than 1.5~7----------------------------­

Between 1.5 & 5yrs---------------------- -­

Above 5 ) TS--- - - --- ---- ------ - ----- - - --- . --­

All age group--------------------------- _·--

In sheep which age group are highly affected? 

Less than 0.6)T························ ·· ··· 

Between 0.6 & I )T-----------------------­
Above I }7------------------------------ -- --

All age group ----------------------- -------

Docs Il cause death? yes-----------------------~o--------------------------

I f It causes death m callie ho\\ many animals you loss in the past one year? ------­

:\umber of deaths In each age group <1.5 yr------------------- -----------

1.5-5 years----------------------------------
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Abovc5 years--------------------- ----------

N um bel' 0 f deal hs i 11 sheep------------ ------------------------------------- --­

Up 10 6molllhs--------------------------------

0.6-1 yrs ------------------------------- -----

Above 1 yrs--------------------------- --------

Dose il haye an effect on milk production and body weight gain? Ycs---------No--------- --­

\\'hat do you do \\ hen your animals gel sick? 

Treal al home ----------------------------------­

V ct. eli nic------------ ------------------- -------­

Others (speci f y) --------------- ------------- ----

\\'halls Ihe local name for treatment'? -----------------------------------------­

\\'ho IS applying the treatment? You yourself----------------------------------

\' cts. --------------- --------------- -------------

Dru g sm ugglers------------------- ---- -------­

Do you liS antihelmimics for the treatment? Yes------- ---- --- '0--------------

I f Yes. \\ hich antihelmintics are you commonly lIsing 1O treat your animals? ------------ ----

\\'hat quantity of antihell1l!l1l1cs do you use to treat your cattle? 

Correct amount -- ------ --- ----------- -- -------- -----------.----- ----

In correct amount-------- ----- --------- ----- -------- --- ------ ------

To treat your sheep? -----------------------------------------------­

Ho\\ much money do you pay to gel a single mature oxen treated? -----------------------------­

To a single mature sheep --+----------------------------------------

Ho\\ many times did cach animal get vet. Treatment against Fascioliasis since lasl year? 

One I inle only--------------- --------------------------- ---------­

T\\-o tinles-- ---- -- ------------------ ------ -------------- ------ ---- ­

Three times------- -- -------- --------------------------------- ---- --

More than three t imes- ----------- ---- --. ----- ----- --.-.---------
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Do you ha \c antihclminthics now in stock? ........................... --.......... ------------------

I f yes. can you show p lease? ---------------------------.----... -........ ........... --------------------

How do you use it? --------------------------------.------... -•.... -- -... ---------------.-----------------
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Ann ex 1 O.Coprological cxamination of cattle in Ocbre Berhan Veterinary Clin ic. 

Sept 4 

~ 

o 

Oct 14 

;-...rO\ 16 

Dec 10 

Jan 10 

Feb 22 

~Iay 10 

TOTAL 86 

Parasitic eggs found during coprological examination. 

10 

10 

5 

5 

7 

42 

--" u 
. ~ 

f-

o 
o 
o 
o 
o 
o 

~ 
u 
~ 
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o 
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7 

18 

24 

15 

18 
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15 
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21 
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41 

36 

64 
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An nex 11.Coproiogicai results or sheep examined in Oebre Berhan Veterinary clinic. 

co. " " u 
~ > 

~ v. co 
~lonths ~ 

~ c " ;; Total u " c u 
~ 0 u u ~ 0 u u '" " 

~ 
~ ~ 0 " . if. r < Co L. :..; Q 1 z 

September 0 2 0 0 0 0 0 ' 0 ' 1 , 
, 

October 10 13 
1

3 12 ' I 
1° 

2 18 56 
, 

' 3 126 13- I :\o\-ember ') 41 1° 5 ° 23 ,-
December ) ' 10 I I 1° ° ° 5 41 -, 

14 I 
Januar: 8 1° 1° 

) 0 1-

February 2 I ° 4 0 ° 0 - 21 

~lay 4 6 0 0 I I 
° 0 5 I, 

TOTAL 84 - 5 17 1 3 12 8 2- 65 191 
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Ann ex 12 . Totalli\,eslock population in Basoworena district and in Debre Berhan town. 

LI VESTOCK PO PULATION 

In Baso worena , In Debre Berhan 

District town 

Cattle 89.257 . 2.984 

Sheep 118.081 5,912 

Goats 41.973 I 17 

Horses 6,148 I 169 

Asses 25 .837 211 

r-.lules I 469
1 

ON 

Camels 0:\ ON 

Poultry 97,20- 5,190 
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9. CVRRICULU.\I V ITAE 

I. Persollal Details: 

Full name: 

Sex. 

Date ofblfth: 

Place of birth: 

.\ Iantal status: 

2. La/lguage Sl..ills: 

.\ lather tongue 

Other Language 

Zennhun Abegaz Yassin (D.V.i\1. t'-.t sc in Tropical Vet. 

.\tedicme) 

~I ale 

09 '05 1965 G.C 

Town- Passomile. Province- Wallo. 

Region- Amhara. country- ETH IOPIA 

\l arried 

Amharic 

Enghsh & Russian 

J. Educmiollai Back Groulld: 

Year attended Grade :-:arne of school Location Qualification 
Institution obtamed 

197- -1980 -; -10 Haik secondarv Halk 
< 

1981 - 1982 11 -12 \\' fO Sihin senior Dessle Diploma 
Secondar\" School 

< 

1983-1980 12-2 Ambo junior College Ambo Diploma 
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1989-1994 -6 \ Ioldo\"ian State Republic of ( D\·~ I ) 
Agnculture LJnl\ersuy .\ loldo\"la Doctor of 

\-etcnnar~ 

.\ Iedlcme 
20f ~-2006 0 Addis .-\baba Oehre Zeit ,\I sc degree in -

Unl\'erSH\, Facult\ of I Tropical " . 
\etennar) ':-' Iedlcme \-etennary 

\ Iedlcme. 



4. Work Experience: 

Period Position Place of work Organization 
1985-1988 Agricultural Gojam Ministry of Agri culture 

Development - Guagusa district (M.O.A) 
Agent - Pawe sett lement 

area. 
1995-1997 Veterinarian & Tenta district Ministry of Agriculture 

head of (South Wallo) (M.O.A) 
wereda( di strict 
veterinary tcam) 

1998 Veterinarian & Wercill u district Ministry of Agri culture 
head of (South Wallo) (M.O.A) 

wereda(district 
\'eterinarv tcam) 

1999-200-1 Veterinarian and Ambassel district Ministry of Agriculture 

District National (South Wallo) (M.O.A) 

Livestock 

Project 

coordinator 
I I 

Scmi na r: Ruminant FascioloS1S: Review of the disease and its control measures . July 2005, 

Oebre Zeit. Ethiopia. 

Rcsearch \\ ork: 

The Therapeutic efficiency of antihelmentics and immuno-stimulalOr polyoxidon-2 in case of 

gastrointestinal strongylosis in sheep. (DVM thesis. Moldo\'ian Slate 

Agricultural University. June199 .. L Kishinov, Moldova Republic). 

Ruminant Fasclolosis: Studies on the clinical OCClllTence, coprology, malacology and abattoIr 

sun'cy in Ocbre Berhan and surroundi ng areas. (Msc thesis, Addis Ababa 

Univers ity. Faculty of Veterinary Medicine, June 2006. Oebre Zeit, Ethiopia). 
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