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ABSTRACT 

A study was conducted at ELFO RA Export Aballoir. Dcbrc·Zeit in order to compare the 

d iffe ren t di agnostic techniq ues in nl111 inanl fa sc iolosis. The results of standa rd faeca l 

sed imentation technique fo r nuke egg quant ifi cat ion was compared to that of an l!llzymc 

linked immunosorbcll t assay (indirect ELISA) les t and liver inspect ion as we ll as results of 

SenllTI enzyme activ ities. Out of the 324 call1e , 350 sheep and 385 goats slaughtered at 

ELFORA Export Abatto ir, 125 (38.5%), 4 ( l.l-Jo~o) and 2 (0.5 10'0) were found \0 be posni\-e 

for lesions of fasc io losis, respective ly duri ng post mortem inspection. Dur ing faeca l 

examination 108(33%), 4( 1. 14%) and 2(0.5 1%) wcre positi ve for fascio la eggs in catt lc ,sheep 

and goats respec tively. Further examinat ion on 13.f randomly selec ted samples from eanlc 

revea led that 75%, 29°0 and 4 1% were positi\'e lIs ing serological, faeca l and postmortem 

examination techn iques. respec ti vely. In small nuninants. the preva lence of fasclo losls \\IIS 

low botb in coproscopy and indirect ELI SA testes: only one out of 68 sheep was positive 

coproscopicall y and J were posi tive serologically: and one a li I of 22 goats tested was po::,itl\ e 

both at coproscopy and se rology examinations. TillS indicates the high scmlllvity of ELISA 

compared to the others techniques in d iagnos ing fascio los is. The o \'era ll assessment indicatl!s 

the relatedness of faeca l examina tion result with ELISA find ings. though thc test agreement I::, 

weak (Kappa 0.236). SimJiariy. there was a strong relationship between faecnl e'\ammatlon 

and postmortem findings of liver lesions, Kappa value. P=0.758). Out of the 5-l canle \\Hh 

known li\'er lesions of fasc iola 33 (6 1.1%) were ha\lng e levated Ic\cls of GGT than l10nmil 

\'aluc for caule. m support of the above statement, our findmgs regardmg the kvcl of GGT 

suggest its association wi th li ver les ions encounte red at postmortem examinat ion. The k\ cl of 

test of agrccment between the liver examination and GGT determination \\as howc\ er 

moderate (Kappa=0.332). On the other hand the level of LOll has shown to bc gcnerall) 

ele\ atcd both in negative as we ll as pos itive anllnals ror live r lesions mdicatmg the absence of 

relationship between liver les ions and level of LDI L The use 01 LliSA IS found to be a more 

reliable d iagnostic lest than coproscopy in detecting fasciolosis III ruminants 

Key Words: Coproscopy, ELI SA, Fasc iola, Liver enzymes. Rummants. 
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I. INTIWOUCTION 

The trematode species (known commonly as flukes) are parasitic in livestock be long to the 

subclass Digenea. In general. these trematodes are dorsa-ventrally flattened, some being leaf­

shaped and arc hermaphrodites but they have the ab ili ty to reproduce asexually and multiply 111 

aquatic or amphibious snails, which they require as intermediate hosts in order 10 complete 

their life cycle. The geographic distribution of trematode species is dependellt on the 

distribution of suitable species of smllls. 

The economic losses due to fasciolosis throllghout the world are enonnQUS and these losses arc 

associated with mona li ty, morbidity. reduced growth rate , condemnation of fluky liver. 

increased susceptibility 10 secondary infections and expense due to control mcasures . In 

Ethiopia. the prc\alencc of bo\ine fasclOlosis has shown to range from 11.5% to 87°/0 • A 

roueh estimate of the economic loss due to decreased productivllY caused by bO\,lIlc 

fasciolosls IS about 350 million bm (Bahiru and Ephrem. 1979). Table 2 depicts the annual 

economic losses calculated from abattOi r filldings III different pans of the country. 

Fascio/a hepatica and F. gigmltica are causing major economic losses in li\'estock in Eas\ 

Africa ( ~talone et 01.,1998). F. hepatica was shown to be the most Important fluke speCies III 

Ethiopian livestock with distnbution over three quarter of the natIOn except III the and north­

east and east of the county the dlSlnbullon of F. gigamica was mainly localized in the western 

humid zone of the COUIllI)' that encompasses approx imately one fourth of the nation (Yilma 

and Malone, 1998). 

Diagnosb I:) based primarily on clil1lcal sign\;, seasonal occurn:ncc. previous history of 

fasclolosis on the fann or the identification of snail habitats: postmortem examination. 

hacmalOlogica l tests and examination of faeces for fluke eggs are useful and may bl' 

supplemented by two other laboratory tests. The first is the estLll1aUOn of plasma 1e\'e1s of 

enzymes released by damaged Ih er cells and the second is the dl"t;ctioll of <llllibodif.'s againsl 

components of flukes, the ELISA and passive hacmoagglutinallnn test hemg the most reliahl .. 



(Urquhart el al .. 1996). Proper diagnosis of the di sease is important in prescnbing effect!\ c 

drugs and assists any control programs directed to fasciolos ls. 

Howewr the different diagnostic techniques used today to confirm fasclOlosls in ruminants 

have the ir lunltari ons. Coprological ana lysIs is sti ll commonly employed to diagnose bovine 

fasciolos is despite the overwhchning consensus that this method is not wholly re li able using 

this method eggs are not detected until the latent period of infect ion \~hen much of the IJver 

damage has already occurred (Rokm el 01 .. 2003). On the other hand that \\eak infection.;: 

cannOl be detected, becoming the source of new IIlfection (Sanchez-Andrade el 01., 1995). 

The most direct and re li ab le technique fo r the diagnosis of fasciolosis IS li ver examinat ion at 

slaughter or necropsy. But uSlIlg this diagnostic teclmiquc it IS lIn poss lble to detect fasclOlosls 

III live anlllla is. Serum act ivit ies of lactate dehydrogenase (LOll ) and gamma glutam),1 

transferase (GGT) may be used as markers of the different stages of fasciola mfecilon in 

sheep. II1dlCUtll1g the presence of cell necrosIS caused by juvenile migrating nukes and bile 

duct leSions assOCiated \dth mature helminthes. respect ively (Ferre el a/ .. 1997). Different 

immunodiagnostic tests have been used in the early immune diagnOSIs of fasciolosis. but they 

have some disadvantages, such as cross-reactions \\lih other trematodes. leadll12 to false 

positive results Karu and Kircali (200~ ). The present project IS therefore proposed \\-nh the 

alln of companng the different diagnostic approaches III the dlagnosis of fasclOlosls 111 

slaughtered ruminants at Debre Zeit abattOirs. 

The obJectl\-es of this study were . therefore: 

To compare the results of different dlUgnosllc techlllqucs for fasclOlo~l~ III slaughtered 

ruminants at ELFORA Export AbattOIr. 

To assess the extent of correlation of pathological lesion caused b) nukes with results of 

enzyme analYSIS. 
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2. LlTRATU R REVIEW 

2.1. The parasite 

According to Urquhan, el 01. (1996). the taxonomic classificat ion of the organisms thai cause 

fasciolosis is presented as follows: 

Phylum: Platyhelminths, 

Class: TremalOda 

Sub-class: Digenea 

Family: Fasciolidae 

Genus: Fasciola 

Species: Fasciola hepatica 

Fasciola gigamica 

FascIOla are large leaf-shaped hennaphroditc flukes. The antenor end is usually prolonged Into 

the shape of a cone and the antenor sucker is located at the end of the cone. The willral sucker 

IS placed at the level of the "shoulders" of the fluke_ The Internal organs are branched \\ hlle 

the cuticle IS covered In spmes (L:rquhan el al., 1996). 

J 



Figure 1 .F hepatica and ,Is egg by (Papas. P. \\' and Wardrop. S. ~I ) 

I ":I\!dlllica IS C'\clUS1\d~ tropIcal and !l1~J"ure" ~5- -Smn1'._~ 12mm ,. hepatica 1 ... li,lund 111 

C'l1PCfJtc areas and measun:::- aprro\'lIIlah:l~ ::!O-30nllm: I (fmm (Trolle}. 19b9) F ~rg,l'I111.1 

rc".:mblc~ j- hel'OlicLl but IS [caddy recognl/ed b) H~ huge :-1/1; Thc anterior (,'-le ] ... ,:n.lih.:r 

-bJn 'hat F hepatica, the shoulder", are not J:;. prOl1l1l1Cllt and the bod) IS more tran-.parer:t 11 I" 

);n:~ ''ih -brown 111 co lour_ changing 10 grey \\ hen pre"l'r'cJ (Souisby. 19:-1:!). F a"CLtl!.l .:gg ... <lrc 

... 1ll3 I ) dhl\\ "'If golden III l'olour with :111 e(..:cntn..: 1110mb and mut .. ttnct cd\ ... (RI."·lr.:.:!\,? 

, DIstributIOn 

).:1C 
, , 

c C 

·\"·'-n':=dw.tc host. ';:'lIch a ... border' of lahe" tltlod - pr\I!lC af\!a .... 10\\ Iylllg ll1ar ... hl..' .... and 

Jr:Hnagl' dltches.(Troncy. 19S9). 

Those species of snai ls tnat transmIt F. hepa/iea are found to cooler an:as of hl:,I, altitude 

.\blle snaIls of F glgall/ica arc USUJII} found III \\arm cllIllatc .... such as ·\ fnca \~herc It 
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predominates over F. hepatica and also in southern Europe, Southern USA, the Middle East, 

the indian sub·continent, Southeast Asia and certain pacific islands. In some areas, both 

species occur resulting in mixed infections (Soulsby, 1982; Payne, 1990; Hunler, I 99.t). Snails 

of the genus Lymnaea tnmcawla are widely distributed throughout the world particularly in 

Europe. Australia, New Zeland, North America, Southern USA, Caribean etc (Urquhart el al .. 

1996). 

Both F. hepatica and F. giganlica are found in Eastern African countries such as EthIOpia. F. 

hepOlica is the most important fluke species in Ethiopian livestock. with a di stribution over 

three·quarters of the nation. F. hepatica risk occur in all areas of Ethiopia except in the arid 

north·east and east of the county. 

Using GIS forecasting model , the highest risk areas for F. gigamica were found to be 

locahzed in the western humid zone of the country that encompasses approximately one fo urth 

of the nation. High risk of F. gigamica mfection was indicated only at a small focus along the 

Blue ;-.Jile River. Highland areas of Ethiopia and Ke nya were however identified as unsuitable 

for F giganllca (Malone er al., 1998). According to Yilma and ~Ialone (1998), the 

distribution of pure F. hepOlica and F. gigamica is limited to extreme high (> 1800m) and low 

«1 200m) elevations, respecti\-ely. :-'1ixed infections are prevalem at intennediate altitude 

zones ( I 200-1 800m). 

2.1.2. The status of fasciolas is 111 Ethiopia 

In Ethiopia. both F. hepOlica and F. gigamica have been reponed to exist 111 many parts of the 

country. The prevalence of bovine fasciolosis based on coproscop)' result varies from 11.5~o 

in Buno Province 870 0 111 Debre Brehan (Table I). Abattoir studies have also reported up to 

88.57% prevalence offasciolosis in Debre Brehan. 
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Table I: Prevalence of bovine fasciolosis in different regions of Ethiopia as determined on the 

basis of coproscopy and abattoir examination. 

Administrative Prevalence (%) Abattoir References 

region faecal 

Wolaita 28 18 GelU (1987) 
, 

Nekemte 17.14 ; 32 22.7; 29.8 Abebe ( 1988); Wass ie ( 1995) 

Jimma - 47.5; 58 Zewdu ( 199 1); Mages (2003) 

Kombolcha 51.1 3 53 .5 Mulugeta (1993) 

Kalu 15.77 - Girmay (1988) 

Bahirdar 60.2 61.97; 84.7 Fekadu( 1988); Yahannes( 1994) 

Gondar 33 .42 33.4; 50 Roman (1987); Mesfin ( 1999) 

Oebre Birhan 87 88.57 Daghe (1994) ; Tsegaye (1995) 

Estern Gojam 50.56 - Bayazn ( 1995) 

Sadda - 47 Abdul ( 1992) 

Awassa - 30.43 Hailu ( 1995) 

Oembidollo - 77.8 Abera ( 1990) 

Arsi 53 .72 4 1.3 Wandwasen ( 1990) 

Asela 20.21; 32 .9 - Yasef ( 1993); Dinka (1996) 

Woll iso 34 - Rahmeta (1992) 

Chillala 26.2 - Zerfu ( 1991 ) 

Bale 34.6 49 Abduljebar (1994) 

Zeway 32.7 - Adem ( 1994) 

Western Shoa 82.5 - Yadeta (1994) 

Eastern I-I ararge 42.9 12.1 Hymanat ( 1990) 

Tigray - 26 Takelc ( 1995) 

Buno prov ince 11.5 8. 1 Seyaum (1987) 

Addis ababa 63.8 - Mczgebu ( 1995) 

6 



I 

. 

Fasciolosis in sheep and cattle results in animals that show low productivity (low weight gain, 

low milk production, etc.) also, in many countries, including Ethiopia livers from animals 

infected with F. hepatica and F. gigantica are condemned as unsuitable for human 

consumption. A rough estimate of the economic loss due to decreased productivity caused by 

bovine fasc iolosis is about 350 million birr (Bahim and Ephrem, 1979). Table 2 depicts the 

annual economic losses calculated from abattoir findings in different parts of the country. 

Table 2: Prevalence of fasciolosis and calculated economic losses at different abattoirs in 

Ethiopia 

Prevalence ('%) 

Place Bovine Ovine Caprine 

Kombolcha 53 .5 

Soddo 4-

, \\ oi ll so 
, 

Gondar 75.1 

Dire Dawa 12. -

Awassa 30.43 

BahlrDar 61.9 -

Robe 49 

I 

, -1>3.) 12.4 

14.8 

Annual Economic 

losses in the studied 

abattoirs (Eth. Birr) 

266.741.37 • 

142.128' 
, 

78.> 11 .60 .,. 
480.789.00 • 

~97,752 . 36 • 

1309.695.00 .. 

122. - 75 . 5~ .. 

180.942.48 
, 

\09.601.24 ' 

.. bovme; "- bo\'ine & ovine; - - - bovine, ovine. caprine 
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2.1.3. The snail intermediate host 

Lymnae naralensis and Lymnae mllleatuia are the intennediate hosts of F. gigallliea and F. 

hepatica. respectively. L. naralenisis is truely aquatic, whereas L. mmcalllia is amphibious 

(Troncy. 1989). F. hepatica uses a mud snail as an intermediate host so that infection wi th this 

species is usually associated with herds and flocks grazing wet marshy land. On the other hand 

F. gigantiea uses a water snail as its intermediate host therefore infection with this species is 

associated with livestock drinking from snail infected watering places as well as with grazmg 

wet land which may be seasonally inundated (Payne, 1990). 

According to Urquhan, e f 01. (1996). L. mmcatula is the most common widely distributed 

snai l in the world. lmponam Lynmae vectors of F. hepatica outside Europe are: 

L tomenlosa: Australia, NewZealand, 

L columella: Nonh America. 

L bulimodides: Southern USA an Canbbean, 

L JlIImilis: onh America and 

L. \'iator: South America 

L diaphena: South America. 

Lymnaea viQlor and L. columella are dlstnbuted in the regions of Brazil and Uruguay (Ueno er 

01.. 1982). 

~torphologica\ly the body - whorl of Lymnaea tnmcarula does not form the major pan of the 

shell as in L. natalemis and there are at least fl\'e whorls. In the other species. there are never 

more than four whorls. Field specimens are dark brown or black In colour. The adult snails are 

rarely more than 4-5mm long (Reinecke. 1983). 

L mi1learula are capable of \\ llhstandmg summer drought or winter freezing for several 

months by aestivating or hibernatmg deep in the mud. Optimal conditions mclude a sllghtl} 

acid pH environment and a slowly moving water medium and they feed mostly on algae. the 

optimum temperature range for development is l5-22oC. below 50C de .... 'elopment ceases. L. 



nata/ensis is aquatic and associated with pemlanent water chane Is or dams. Development 

within the snail is completed at the end of the rainy season (Urquhart, el 01 .. 1996). 

2.1.4. Life cycle of fasciola 

The eggs of fasciola laid by the mature fluke residing in the bile duct enter the duodenum with 

the bile and leave the host in the faeces. The rate of development and the hatching of F. 

hepatica eggs depend on temperature but at 26°C eggs hatch in about 10-12 days, and in 17 

days for those of F. giganlica. 

In the egg the embryo develops into a pyrifonn (pear shaped), cil iated larva called a 

miracidium. Under the stimulus of light, the miracidium release an enzyme, which attacks the 

proteinaceous ceme·nt holding the operculum in place. And the miracidium emerges within a 

few minutes and propelled through the water by its cilia. does not feed and must. for its further 

development. find a suitable snail within a few hours . It is believed to use chemo tactic 

responses to "home" on the snail and on contact it adheres by suction to the snail and 

penetrates its soft tissues aided by a cytolytic enzyme. The entire process of penetration takes 

about 30 minutes after which the cilia are lost and the mircacidium develops in to an elongated 

sac. the sporocyst containing a number of germinal cells. these cells develop in to rediae 

which migrate to the hepatopancreas of the snaiL 

Rediae are larval fonns possessing an oral sucker. some flame cells and a simple gut. From the 

germinal cells of the rediae arise the final stages. the cercariae although if environmental 

conditions for the snail are unsuitable. a second or daughter generation of readiae IS often 

produced mSlead. The cercariae are in essence a young flukes with long tails and emerge 

actively from the snail usually in considerable numbers. Once a snail is infected cercariae 

contmue to be produced indefinitely although the majority of infected snails die prematurely 

from gross destruction of the hepatopancreas (Soulsby. 1982; Troncy. 1989: Urquhart el af.. 

1996). 
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Figure 2. Life cycle of Fasciola giganrica (Jorgen & Brian, 1994). 

Funher development in the snail is complex but leads to eventual release of many motile 

fonns, which attach to finn surfaces such as blades of grass where they encysted to infectious 

[onns called metacercariae. I f ingested by a susceptible host, the metacercariae release 

immature flukes in the small intestine, which migrate through the liver 10 the bile ducts and 

sometimes the gall bladder. When mature, the flukes shed eggs, which are passed out in the 

faeces and thus continuing the life cycle (Hunter. 1994). 

One trematode egg may eventually develop in to hundreds of adults; thi s is due to the 

phenomenon of paedogenesis in the molluscan intennediate host, the production of new 

indIviduals by single larval fonns (Urquhart el aI., 1996). 
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2.1.5. Pathogenic significance 

These vary according to the phase of paras itic development in the liver and the species of host 

involved. Essentia ll y the pathogc-nesis is two-fold the first phase occurs during migration in 

the liver damage and haemorrhage. The second occurs when the parasite is in the bile ducts 

and results from the haematophagic act ivity of the adult flukes and from damage to the biliary 

mucosa by their cuticular spines. Fasciolosis may be acute, sub-acute or chronic. The acute 

ovine fasciolosis occurs 2-6 weeks afte r the infection of large number of metacereariae. 

usually over 2000. and is due to the severe haemorrhage, which results when the young flukes 

migrating in the liver parenchyma. rupture blood vessels. Damage to the liver parenchyma is 

also severe (Urquhart ef 01., 1996). 

Lesions of the acute form are those of simple traumatic hepatitis. or traumatic hepatitis linked 

ta an infectious hepatitis is seen in the most severe infections. The liver is hypenaphic and 

haemearrhagic. with numeraus haemorrhaglc tracts. On careful exammatian. young flukes 

(adolescariae. 2-4 mm long) are found throughout the organ, the peritoneal cavilY is infiltrated 

with a serohaemarrhagic fluid. Traces of local peritonitis can also be seen in the fonn of 

haemorrhagic patches on the peritoneum (Troncy. 1989). 

The clinical entity of the acute and sub acute fonns are seen in animals af all age and states of 

nutrition. Death may occur rapidly, or after several days. Animals are disinclined to move. 

anorexic and show a distended abdomen, which IS painful to the touch. A complication of the 

acute condition is "Black Disease" caused by Clostridium no\'y;. These are anaerobic bacteria 

which proliferates in the necrotic lesions produced by the immature trematodes and the !i\·er 

become putrefied as It decomposes rapidly and rums greenish. the re is abundant production of 

gas and the tenn "liver rot" is used which is also applied ta simple traumatic hepatitiS 

(Soulshy. 1982 and Trone),. 1989). 

Chronic fasciolas is. This is the mos t common form of the infection in sheep, cattle and other 

animJ.ls i:JcJuding M1.n The es .. entiallesion i .. a progressive bi liary cirrhosis. which ultimately 

produces a hard fibrotic liver in which the bile ducts are prominent, thickened. fibrous and in 
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cattle often calci fied and cholangitis with dilated bile ducts containing flukes and their eggs 

etc (Soulsby, 1982). 

The chronic fasciolosis occurs 4·5 months after the ingestion of moderate numbers, 200·500 

of metacercariae. The principal pathogenic effects are anaemia, hypoalbuminaemia. 

calcification of the bile ducts and enlargement of the gallbladder. Aberrant migration of the 

nukes is more common in cattle and encapsulated parasites are often seen in the lungs. In 

heavy infections where anemia and hypoalbuminaemia are severe. sub mandibular oedema 

frequently occurs (Urquhart e l 01.,1996). 

2.2. Diagnostic approaches to fasciolosis 

Diagnosis of fasciolosis both in animals and man may involve consideration of various aspects 

such as history, clinical findings and general epidemiology of the disease. Confinn<ltion in all 

cases can be made either by faecal examination or recovery of the womlS at postmortem 

examination. Currently serological and molecular techniques are developed by various 

researchers. Analysis of the enzyme and hematological profiles are also known to gl\'c 

important clue as to the presence or absence of fasciolosis in animals. 

2.2.1. History and Clinical Manifestation 

Lnfection with F. hepatica is usually associated with herds and flocks grazing wet. marshy 

land. On the other hand. F. gigantica uses a water snai l as its intermediate host. Therefore. 

infection with this species is associated with livestock drinking from snai l infected watering 

places as well as with grazing wet land which may be seasonally in undated (Payne. 1990). 

In acute cases of fasciolosis. sudden death and severe anaemia occurs due to the migrating 

young flukes through the liver, however no fluke eggs are passed in the faeces. In subacute 

cases. signs of rapid loss of condition, severe anaemia. high nuke egg counts, death occurs 12· 

20 weeks after infection, and in chronic fasciolosis gradual wasung, severe anaemIa wuh 
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ascites, oedema, bottle jaw and very high fluke egg counts may lead to death more than 20 

weeks after infestation (Reinecke, 1983; Troncy, 1989; Soulsby, 1982). 

2.2.2. Postmortem Examinat ion 

The most direct and reliable technique for the diagnosis of fasc io losis is liver examination at 

slaughter or necropsy. In the diagnosis of thi s disease. the liver of each animal will be 

removed and examined for gross pathological lesions and then the organ will be cut, sliced and 

soaked in physiological saline at 37°C for 3-4 hr. The bile duct and the gall bladder will also 

be incised to recover adult and immature flukes and finally, the total number of flukes 

collectcd from each animal will be counted and recorded (Manyazewal , 1995). In acute 

fascio liasis, the re may be peritonitis, particularly on the visceral surface of the hepatic capsule. 

The migrations of the Dukes in the live r leave dark haemorrhagic st reaks and foci. The li ver is 

swollen, friable and has capsular perforations marked by haemorrhagic tags. Older tunnels 

appear as slight yellow streaks (VEIN, 2004). 

Calcification of the bile ducts and enlargement of the ga ll bladder are characteri stic lesions 

observed in chronic cases of fasciolosis. Progressive biliary cirrhosis which ultimately 

produces a hard fibrotic li ver in which the bile ducts are prominent, th ickened. fibrous and. in 

cattle, often calc ified. Histologically, the fibrosis is produced by repair to the migratory tracts 

and a cholengitis, the bile duct wa ll s are markedly thickened and the bile ducts arc dilated 

containing fluke and numerous eggs (Soulsby, 1982). 

While this mcthod can provide information about the status of liver flukes on a particular 

property, it does not evaluate annual variations of infection level or itself to use with amving 

feedlot cattle from unknown origins (Briskey, 1998). 
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2.2.3. Laboratory Diagnostic Methods 

2.2.3.1. Faecal examinat ion 

Two points need to be kept in mind while interpreting faeca l examination resu lts fo r 

F.hepatica: a) the prepatent period fo r F. hepatica is 2·3 months. As a result, fluke eggs 

cannot be demonstrated early in the infection. A group of catt le could be carrying a high 

burden of young flukes, but no fluke eggs would show up in their manure. b) The quantitative 

value of fluke egg counts is questionable. Fluke eggs pool in the ga llbladder and intemlittent ly 

pass into the feces. The fluke egg count on any given day onen has little relationship to the 

number of fl ukes in the li ver; an animal with a negative faeca l could be parasiti zed, whereas a 

high faecal fluke egg count could jest be a high number of eggs leaving the gallbladder that 

day. rather than a large fl uke burden (Briskey. 1998). 

Sedimentation procedures concentrate both feces and eggs at the bottom of a liquid mediulll 

usually water. and detects most parasite eggs or cysts that have too high a specific gravity 

mainly trematode (fluke) eggs (Hendrix, 1998). Faecal examination for fluke eggs requires use 

of faecal sedimentation, fonnalin·clher, or floatation techniques (Kaufman, 1996 William. 

1997 and Antonia. 2002). 

Commonly used flotation procedures open the operculum and sink the fluke egg rather than 

floating it for su rface detection. Fluke eggs are comparatively heavier than strongyle eggs and 

as a resuil the eggs do not float in routinely used floatation mediullls such as saturated sail 

solution. Howeve.r, floatation fluids of higher specific gravity such as saturated zinc solutions, 

magnesium sulphate and potassium iodomercurate has been used to float eggs of fasciola. Due 

to the high specific gravity and the saturation of these solutions damage to observed eggs is 

very high. Several investigators have tried various types of notation techniques but with 

inconsistent results because of the collapsibility of fluke eggs in solutions of high specific 

gravity. However a modification of sheathers sugar flotat ion technique with a higher specific 

gravity has been used to demonstrate fluke with little distortion to Ihe eggs (S loss ef aI., 1978). 
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Advantages and limitations of faecal examination: 

Faecal examination is the usua l diagnostic method, but it is only useful in cases of chronic 

fasciolosis. II is less expensive and it doesn' t requi re expensive cquipmcnts. As a resull , it is 

the most widely used technique in the diagnosis of fasciolosis. (Perez el 01., 2005) reported 

that eggs in stools indicate the presence of mature adult flukes in the bile ducts and ga ll 

bladder. However, faecal examination has several limitations in that eggs only appear in the 

faeces 15 weeks after infection in the case of F. giganrica, and after 10 weeks fo r F. hepatica 

(Troncy, 1989). A longer period from 8-1 5 weeks after infection is needed fo r the appearance 

of fasciola eggs in the faeces, so most of pathological lesions had already occurred (Hillyer, 

1999; Oneill er a12000; Come1isson 200 1; Sanchez- Andrad 2002). 

In addit ion, those does nOi detect recent infection, because eggs are not found during the 

prepatent period on the other hand in some cases diffi cult during the patent period because 

eggs are expelled intenninently, depending on the evacuation of the gall bladder and the 

biology of the fasc iola. Faecal examination should be repeated for this type of diagnosis 

(Troncy, 1989 and Bri skey, 1998). 

Fasciola eggs and those of paramphistomes are very similar in appearance, except for the 

colour (fascioia eggs are small, yellow or go lden in colour with an accentric morula and 

indistinct cells whi le those of the paramphistomes arc grayish for this reason it is necessary to 

use a drop of methylene blue to di fferentiate between the two eggs during microscopic 

examination (Troncy, 1989 and Re inecke, 1983). 

Cornclissen el aI., 200 I detected after natural infect ion of F. hepatica positive animals by egg 

count only from week 9 in sheep and even later in call ie from week 15. And Arias et al .. 

(2005) in their experimental work detected faecal egg-output in sheep I I weeks after primary 

infection. 
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2.2.3.2. Serological Tests 

Detection of circulatory antigens in ruminants using antibodies, which were reactive with 

defined components of the antigen repertoire of fasciola spp, has been the subject of study by 

various researchers through out the wo rld. 

The enzyme linked immunosorbent assay (ELISA) has been used for the detection of serum 

antibodies to fasciola antigens and for the detection of circulating fasciola antigens using 

monoclonal antibodies (Cervi et 01 .. 1996 and Rickard 1995). Circulat ing F. hepatica antigens 

were detected in murine fasciolosis by ELISA excretory secretory antigens in sera from 

patIents infected with F. hepatica by a sandwich - type ELISA technique using monoclonal 

antibody Cervi et of .. (1996). Martinez et of .• (1996) indic-ated that the application of the 

ELISA with fasciola antigens allows the early detec tion of specific antibodies in goats, sheep 

and cattle fasciolosis and that could be interesting diagnostic method in these animals 

A serological screen test by ELISA was developed using an antigen the excretory·secretary 

products of adult liver flukes . Using this technique it was possible to detect 39 of 40 cattle 

harbonng liver fluke in ivlauritania Bent et 01 .. (2003). Anderson et 01., (1999) indicated that 

counts of fasclOla species eggs in faeces and measurements of antibody concentration to the 

excretory. secretary antigens of fascio la species by ELISA were related to the numbers of 

flukes in the livers of 92 cattle killed in the abattoirs of Hanoi city Vietnam. )'\0 eggs of 

fasclOla species were detected in the faeces of one third of infected cattle and 60°0 of the 

counts were less than 100 eggs per gram. The sensitivity of the egg counting method was 

66.7% and specificity 100% overall accuracy was 73.9% corresponding values for the ELISA 

methods were 6. 1. 70 and 82 .6% , respectively. The positive and negative predictive values 

for the egg counting method were 100 and 45.5% and for the ELISA method were 91.2°/0 and 

5 .3%. respectively. 

A study was also conducted, in Mexico, with the aim of comparing the sensitivity. specificity 

and usefulness of the DIG· ELI SA, DOT· ELlSA and mdlrect ELISA tests for detennmmg the 

seroprevalencc of f3sciolos;~ in cattle unrler lrC.lird I.."onciti 'n'" Irdi reci ELISA showed a 

16 



sensitivity of 96.5% and speci fi ciry of 98.8%, Dig ELISA 97.5% and 80.0% and Dot ELISA 

93. 1% and 95.4%, respective ly. Indirect ELI SA yielded the highest level of IgG and F. 

hepatica antibodies (Ibarra el aI. , 1998). 

An improved hemagglutination (HA) test using !.he purified speci fic F2 antigen of F. hepatica 

has also been evaluated with regard to its potential use for the prediction of chemotherapeutic 

success in natural bovine infections with F. hepatica. The result shows that the F2-HA test is 

useful for the prediction of chemotherapeutic success in bovine fascioliosis (Levieux er al., 

1992). 

Different types of antigens such as whole wonn antigen, excretory- secretory antigens can be 

prepared for the purpose of serological test. The parasites can be collected from infected 

animals either at postmortem examination or from local abattoir. According to Bradford 

(1976) cited in Fagbemi et al.. 1995 whole wonn antigens of the parasites can be prepared by 

homogenizing them in 0.0 I l\1 phosphate buffered saline (PBS), ph 7.2 in a ten-broeck tissue 

blender followed by centrifugation al -toe for I h at 100.000 g. The PBS was supplemented 

with 10 tru\1 lewpeptin to inhibit proteases. Excretory - secretory (E5) antigens can also be 

prepared from F. gigantica by Incubating the worms (one wonn per 5 m!) in leupeptin ­

supplemented. 

Ad\·antages and lim ita tions of se rological tests 

Some of the desirable qualities of a good diagnOSIs test are early detection, specificity and the 

ability to detect current infection. In sheep. serum antibodies to F. heparica antigens were 

detected as early as 6-8 weeks post-infection by the ELISA and 24 weeks post infection by 

the dot-ELISA. Detection of serum antibodie-s to F. hepatica antigens In llamas IS possible by 

2 weeks post-infection with the dot ELISA Rickard (1995). Hillyer. 1999 and ;>.1aninez e/ al., 

1996 mdlcated that these techniques are an imponant adjunct for the diagnosis of fasciol osis 

because an earlier detection than coproscopic is allowed. 
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Hillyer ef 01., ( 1996), reponed that out of 147 cattle tested , 38 were positive parasitologica lly 

while 84 were positive serologica ll y. Of the 38 pos itives for fasciola eggs, 3 1 were posit ive by 

serology (sensi tivi ty 82%) and, out of 184 sheep examined, 22 were positive for fascio la eggs, 

while 163 were posit ive by serology. All of the 22 sheep, which were positive 

parasitologically, were also posit ive serologically for a sensitivity of 100%. 

Tcchniques of indirect imrnunoenzymatic diagnosis represent an imponant contribution to the 

early detect ion of infection with F. hepatica. By means of the indirect ELISA based on 

excretory, secretory (ES) ant igen, it has been possible to detect experimental infections in 

cattle from the third to the fifth week afte r infection during the liver migratory phase of 

immature worms (Marin. 1992). 

Early detection of circu lating antigens, somet imes as early as the second and third weeks after 

infection through serological techniques enables prompt intervention in treating infected 

animals. On the contrary, diagnosis by faecal observation was not possible until 7 to 8 weeks 

after. by which ti me the flukes would have caused severe liver pathology (Fagbemi el al .. 

\995). 

The immunoenzymatic techniques such as indirect ELISA have been found to be vcl)' suitable 

for the diagnosis of fasciolosis due to their high sensitivity and the possibility of processing 

many sera samples (Arriaga de Morilla el ai., 1989). 

An ELISA test is highly specific for trematodes and sensitive but remams positive for 5 

months after treatment with or without the presence oriiver flukes. The test can be particularly 

useful for the early diagnosis of fasciola infection (VEIN, 2004). 

Nevertheless the presence of antibodies does not always correlate to active fasciolosis because 

antibody levels diminish slowly after cure (Hillyer. 1999; Sachez-Andrade el aI. , 2002 ). 

The immunodiagnostic detection of Fasciolosis can be done during the prepatent stages before 

eggs appear in faeces. The usefulness of imrnunodiagno:.tic testes for the detection of helminth 
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infect ions, in general, is however diminished by a lack of specific ity o f the assays, which is 

due to the possession of conunon antigens, by several unre lated helminths. Therefore, the first 

step to enhance specificity in serodiagnosis of fasc iolosis is the production of specific 

antigens. On the other hand antigen detection assays have several advantages over other 

diagnostic methods. They can identify animals with prepatent or occult infect ions, they give a 

more accurate indicat ion of active infection than many serodiagnostic tests, and they provide 

an indirect measurement of hclminthes burden (Fagbemi el 01., 1995). 

In a comparative srudy involving three serological tests, indirect haemagglutination and 

counter- immunoelectrophorosis were found to be superior to double immunodiffsion and 

positive reactions in these techniques preceded the presence of parasite eggs in the faeces by at 

leaS! 50 days Van-liggele and Over ( 1976). 

1.2.3.3. Enzyme analysis 

Changes in serum enzymes are indicators of hepatic metabolism impainnem (Galtier et 01., 

1994 and Ferre et 01., 1996). Certain tissue cells contain characteristic enzymes, which enter 

the blood only when the cells to which they are confined are damaged or destroyed. The 

presence in the blood of significant quantities of these specific enzymes indicates the probable 

si le of tissue damage. GGT levels rise dramatically with obstruct ive di seases of the biliary 

tract and liver cancers. GGT is especially useful in assessing liver function associated with 

li,er disease (Ramnik Sood. 1999; Charies, 2003; Merck. & Co. 2006; Coles, 1986). 

LDH is present in nearly all rypes of metabolizing cells, but different cells have different 

fonns of the enzyme. which can be di stinguished. The enzyme is especial ly concentrated in 

the heart, liver, red blood cells. kidneys, muscles, brain, and lungs. The total LDH can be 

further separated into five components or fractions labeled by number: LDH-I , LDH-2. LDH-

3. LDH-4. and LDH-5. Each of these fractions, called isoenzymes (existence of enzymes in 

multiple fon11s) , is used mainly by a different set of cells or ti ssues in the body. LDH-5 is 

found mainly in the liver, caused by hepatocellular disease and are useful in assessing acute 

ongoing liver disease (Colcs, 1986 and Charies, 2003). 
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Assessing the profile of liver enzymes has also been used to monitor the extent of hepatic 

damage following antchelmint ic treatments or artificial infection. A rise in the level of serum 

hepatic enzymes GGT and LDH were shown to be indicatives of liver damage (Martinez· 

Moreno et 01., 1999). In addition to the rise in serum enzymes, decreased level hemoglobin 

concentration and packed - cell volume were noted after infection of goals with F. gigalllica 

(Haroun el af .. 1989). 

Estimation of serum levels of enzymes released by damaged liver cells is used as supplement 

to faecal examination to justify the presence or absence of infection with fasciolasis. The two 

enzymes that are usually measured and indicative of liver damage are the glutamate 

dehydrogenase (GLDH) and the gamma qlutamyl transpeptidase (GGT) (Urquhart el af .• 

1996). Serumactivities of glutamate dehydrogenase (GLDH) and gamma glmamyltransferase 

(GGT) may be used as markers of the different stages of fasciola infection in sheep, indicating 

the presence of cell necrosis caused by juvenile migrating flukes and bile duct lesions 

associated with mature helminthes. respectively (Ferre et 01 .. 1997). 

LDH modification indicates mostly a cell necrosis during migration of young flukes through 

the liver parenchyma. LDB provide infomlation on the passage of young flukes through the 

liver parenchyma (Coles, 1986 and Charles, 2003) whereas GGT would be more associated 

with bile duct damages GGT increase indicates penetration of the bile ducts by flukes. causing 

a hyperplastic cholangitis (Galtier el af .. 1986; Ferre el af .. 1994. 1995a. 1995b. 1996. 1997). 

Other enzymes studied In connection with liver fluke infection are serum Sorbitol 

dehydrogenase. In artificially infected with a range of fluke burdens, serum sorbitol 

dehydrogenase activity exhibited several peaks, before and after week 12-post infection, when 

nukes should have been present in the bile ducts (Hawkins, 1984). 
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3. ~lATERJAL AND METHODES 

3.1 . Study area 

This study was carried out in ELFORA Expon Abanoir found in Debre Zeit. Oehre Zeit is 

located some 45km south east of Addis Ababa and has total human population 0[95000 (CSA, 

200 1). The area has an altitude of 1850 meter above sea level and a bimodal rainfall pattern 

with a long rainy season from June to October and a shon rainy season from March to May. 

The average annual rainfall and average maximum and minimum temperature fo r the area are 

OOmm, and 27.7 · C and 12.3 · C respectively. (CSA, 2001). 

The ELFORA Export Abattoir was established in 1967 and the main purpose of the abattoir is 

processing of several classes of li\'estock in to fresh meal for human consumption. In the 

abattoir. cattle, sheep and goats purchased from different parts of the country and slaughtered. 

Approximately ~680 cattle, 52000 sheep and 124800 goats are slaughtered annually. The 

abattoir expons fresh meat of small rummants for different countries such as United Arab 

Emirates. Saudi Arabia, and Yemen. It also provides fresh meat for different institutions such 

as hotels. universities and others within the country. 

3.2. Study popula tion 

The sampling units for the study were local breeds of rummants (cattle, sheep and goats) 

purchased from different pans of the country for slaughtering purpose at ELFORA Expon 

Abattoir. All the animals slaughtered at the abattoir were males usually under 1-4 years of age 

In (sheep and goats) and (1 -1 0) years of age for cattle. 

The study was conducted on 1059 ruminants (324 cattle, 350 sheep and 385 goats) . liver and 

coprological examination was conducted on all animals, whereas serological tests (mdirect 

ELISA) and biochemical anal )sis (serum eUZ)111e GGT and LDH '!le"surement5' wrrl:" 

conducted on (134 cattle. 68 sheep and 22 goats). 
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3.2.1. Type of study and sample size dctennination 

To detennine the prevalence of the di sease a cross-sectional study type of invest igation was 

conducted. The desired sample size for the study was calculated using Win-Episcope 2,0 

computer software program (Thrusfield. 1995) with 95% confidence interval and at 5% 

absolute Precision. Assuming 42.9% average prevalence of fascio losis for cattle, 50% for 

sheep and goats in ELFORA Export Abattoir, 324, 350 and 385 samples were examined 

respectively. Therefore a total of 1059 ruminants were sampled for the study at ELFORA 

Export Abanoir. 

3.3. Study methodology 

3.3.1. Coprological examination 

Faecal samples were co llected from the study animals directly from the rectum during 

antemortem examination . The collected samples was taken to the laboratory with tightly 

closed universal bott les and examined for fascio la eggs according to the method described by 

Antonia el 0/., (2002). 

3.3.2. Postmonem examination 

The liver of each animal was removed and examined for gross pathological lesions the bile 

duct and the gall bladder were also incised and then the organ was cut 

Identification of the fluke species involved was carried out by using size parameters described 

by Soulsby (1982) and categorization of the pathological les ions observed in affected livers 

was based on the approach by Ogunrinade ( 1980) as follows: (a) Lightly affected if small 

portion of the organ is affected and only one bi le duct is enlarged on the visceral surface of the 

liver; (b) Moderately affected if half of the organ is affected and two or more bi le ducts are 

enlarged and (c) Severely affected if most portion of the organ is involved and the liver is 

cirrhotic. 
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3.3.3. Enzyme ana lysis 

Blood samples were collected usmg steri le vacutainers from the jugular vein of the study 

animals and the serum separated and kept al-20 °c until tested. Serum activities of LDH and 

GGT were measured using the photometer to 0 absorbance and 340 nm commercial kits. 

3.3.4. Serological examination 

Blood samples were collected using sterile vacuntaincrs from the jugular vein of the study 

animals and the serum separated and kept al-20 °C until tested. The serum collected was tested 

for the presence. of fasciola antibodies using ELISA kits as described by Cervi e{ al., 1996 and 

Rickard 1995. This fasciola antigen coated ELISA diagnostic kit was used to detect fascial a 

antibodies against the specific "rr antigens. 

The test is made reliable by using the "[2" antigen purified from fasciola extracts. The ;'£2" 

antigen is highly specific for F. hepatica. This kit has been standardized according to the 

hemagglutination method (HA). This kIt allows determining the rate of antibodIes directed 10 

F. heparica. 1t has been validated for bovine and ovine sera and on bovine milk. (lnstJtut 

Pourquier). 

3.3.4. l. Enzyme Linked lnununosorbent Assay plate layout 

The ELISA plate layout for the distribution of the sample and control sera was used according 

to the instruction of the manufacturer. The negative controls were dispensed in A I. A2. and 

the positive controls were dispensed in B I. 82 and C I, C2. Serum samples were dispensed 

also in duplicate in all even and odd numbers in order to establish an average OD (Optical 

Denslfy) value. 
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Key: N = egative control. P = Positive control, 1 = Sample no. 1, 2 = Sample no. 1. 2, 

Figure 3 Enzyme Linked Immunosorbcnt Assay plate layout for sera distribution 

3.3. 4.2 Enzyme Linked Immunosorbent Assay test validation and interpretation 

The sample was tested in duplicate on antigen pre-coated polystyrene microplates with a tota l 

of 45 samples per plate. Serum samples and control sera were diluted 1 :20 in the ELISA 

buffer. Negative and positive sera were tested in duplicate (Institut Pourquier). 

The optica l density for each sample was read al 450run after the photometer was blanked on 

air. The corrected 00 450 was calculated for each serum by subtracting the 00 450 va lue 

obta ined from the uncoated well from the 00 450 value of the coated well. The test result was 

considered reliable when the pos itive control serum has a minimum uncorrected 00 450 value 

of 0.350 and a ratio between the corrected 00 450 value of the positive control and 

uncorrected 00 450 value of the negative control is greater than or equal to 3.5. 
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Interpretation 

Calculation of. the ratio s p: 

SIP = Corrected OD450 va lue of the sample 

Corrected OD450 va lue of the positive control 

3.4. Data analys is 

x 100 

Ms Excel spreadsheet was used for data storage and descriptive statistics analysis. 

Results of diagnostic techniques were analyzed using Win-Episcope 2.0 software program 

(2000). testes such as confidence interval and the kappa statistic (agreement among different 

tests) Sensitivity and specificity were also analyzed. 
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4. RESU LTS 

4.1. Coprological sludy 

Qut of the 324 fecal samples collected from cattle, 108 (33%) were found to be pos itive for 

eggs of fasciola. Similarly, out 0(350 sheep and 385 goals examined for fasciolosis. 4 (1.14%) 

and 2 (0.5 1 %). respectively, were pos itive for fasciola eggs (table 3). 

Table 3. Prevalence of fasciolosis in different species of ruminants slaughtered at ELFORA 

Expon Abatto ir based on coproscopy. 

Spp 

Cattle 

Sheep 

Goat 

Sample size 

324 

350 

385 

Prevalence 

108(33%) 

4(1.14%) 

2(0.5%) 

95%ci 

28.6 - 38 

0.4 - 3 

0.1 - 2 

Detailed studies were done on 134 samples and QUI of 134 cattle examined for fascio la eggs 

-ll (29.9%) positive and 93(70. 1 %) negative results were recorded. And Comparisons were 

made with results of direct and indirect diagnostic methods for fasc iolsis. The sens itivity and 

specificity of co pros copy were 74% and 98.7% respectively. 
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4.2. Post mor-tem inspection 

Out of the 324 cattle, 350 sheep and 385 goats slaughtered at ELFORA Export Abattoir, 125 

(38.5%), 4 ( 1.14%) and 2 (0.51%) were found to be positive for lesions of fascio losis, 

respectively during post mortem inspection (Table 4). 

Table 4. Prevalence of fasc iolosis in different species of ruminants slaughtered at ELFORA 

Export Abattoir based on abattoir survey. 

Spp Sample size 

Cattle 324 

Sheep 350 

Goal 385 

Prevalence 

125 (38.5%) 

4(1.1 4%) 

2(0. 5%) 

95% ci 

33.6 -44.3 

0.4 - 3 

0.1 - 2 

Out of the 324 examined cattle, detailed studies were made on 134 randomly selected livers 

(54 positive and 80 negative for fasciola lesions) and comparisons were made with results of 

dm:ct and indirect diagnostic methods for fasciolsis. Based on the classification of li ve r 

pathology (Ogunrinade. 1980) 31 (23%) of livers were lightly Infected. 20( 15°'0) moderately 

Infected and 3 (2.2%) were severely damaged (Figure 4). 
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Figure 4. Classification of li ver patho logy 

4.3. Serum enzyme analysis 

Out of the 134 cattle serum samples (59% negative and 41% positive for fasciola liver lesions) 

examined for the level of GGT (gamma-glutamyl transfe res), 56(41.8%) animals had an 

increase in the level of concentration of GGT suggesting the possible presence of li ver lesions 

or Increased activity of liver. On the other hand. an increased percentage in the response of 

LDH (Lactate dehydrogenase) enzyme activity was found in the same number of serum 

samples analyzed. Out of the 134 cattle se rum samples, 100(74.6%) of the animals had an 

increase above the nonnal value of serum LDH activity (figure 5). 
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Figure 5. Comparison of enzyme activit ies and liver pathology in call1e. 

4.4. Sc.-ological examina lion (ELISA) 

OUI of the 134 catt le serum analyzed using indirect ELISA method, 100(75%) of the samples 

were found to be positive for antibodies against fasciola specific f2 antigens at various levels 

of infestation. 23%, 48% and 1.5% of the samples were suggest ive of having low, medium and 

severe leve l of fasciola infestation, respectively (Figure 6). The sensitivity and spec ificity of 

ELISA were 100% and 42.5% respectively. 
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Figure 6. ELISA results and leve l of infestation within the herd. 
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4.4.1. Comparative results of different diagnostic tests 

The summary of the results orme different diagnostic test employed on 134 selected catt le and 

the statistical analysis results are presented in (TableS) below. 

Test agreement between PM! and ELISA was compared using kappa stati st ic where kappa 

va lue 0.8-1.0 denotes very good, 0.6-0. 8 sustained and 0.4--0.6 moderate (Thrusfield, 1995). 

Table 5. Comparison of the different diagnostic methods in relation to the results of 

coproscopy and postmortem examination. 

ELISA OOT LDH PMI 

Factor Negative Positive Negative Positi ve Negativ Positiv Negaliv POS IlI\ 

e e e e 

Faecal I Negativ 33 60 63 29 21 71 79 14 

examl e 

nation Positive I 40 15 26 10 31 I 40 

Kappa 0.236 0.291 -0.011 0.758 

test 

Liver Negati\' 34 46 57 22 16 63 

I Exami e 

nation Positive 0 54 21 33 15 39 

(PMI) 
Kappa 0.373 0.332 -0.066 

test I 

31 
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5. DISCUSSION 

In the present srudy. the prevalence of fasciolosis based on postmortem examination at 

ELFORA abbnoir was 38.5%, l.14% and 0.5 1% in cattle sheep and goats, respectively_ 

Almost similar coproscopic prevalence was found in sheep and goats. A coproscopic 

prevalence of 33% fascioJa was found in canle. The overall prevale-nce in sheep and goats was 

very low compared to the result found in slaughtered canle. One of the probable reasons is the 

difference in origin of animals slaughtered at ELFORA abanoir. Almost all small ruminants 

slaughtered originate from the mid and lowland pans of the eastern Ethiopia, areas most of the 

lime considered to be low risk areas for Fasciola hepatica infection due to the arid or semiarid 

ecology of the area. F. hepatica is the most important fluke species in Ethiopian livestock. 

with a distribution o\'er three-quaners of the nation. F. hepatica risk occur in all areas of 

Ethiopia except in the arid north-east and e-ast of the county. According to Yilma & Malone 

( 199 ), the distribution of pure F. hepatica and F. gigantica is limited to extreme high 

(>1 Dam) and low «1 200m) elevations, respecti\'ely. Mixed infections are preva lent at 

mtermediate altitude zones (1200-1 Dam). The present finding is by far lower than the repon 

of Daniel (1995), who reported based on abanoir survey 14.8°'0 of ovine fasciolosis In Dire 

Dawa. an area with a similar ecology to the origin of small ruminants of the present study. 

~l ost of the slaughtered cattle at ELFORA onginate mainly from the neighboring areas of 

Debre Zeit. These variations in origin might have contributed to such difference in lIle 

prevalence of fasciolosis between large and small ruminants. The present finding in c.attle is 

comparable with the results of many authors in vanous parts of Ethiopia (Geru. 1987; Abebe, 

19 8; ~ lu 1ugela. 1993; Daghe, 1994; Wondwosen, 1990; Yosef. 1993; Adem, 1994; Mezgebu. 

1995). 

The lower prevalence of fasciolsis reported using coproscopy in bovine compared to post 

mortem fmding indicates the less sensiti\'ity of the test in detecting the actual presence of the 

disease. According to Abdul Jebar the pre\,alence of fasciolosis by coproscopy were 34~0 

\ .. :hile 49% by post mortem examination; the sensitivity of sedimentation technique in 

detecting fasciola infection is about 33%. A longer period from 8-\5 weeks after infection is 
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needed for the appearance of fasciola eggs in the faeces, so most of pathological lesions had 

already occurred (Hillyer, 1999; Oneill et aI2000; Cornelissen, 200 I ; Sanchez-Andrade et ai. , 

2002). Furthermore, detection of fasciola eggs and diagnosis of the disease in some cases 

difficult during the patent period because eggs are expelled interminently depending on the 

evacuation of the gall bladder and the biology of the fasciola (Troncy, 1989 and Briskey, 

1998). 

In the present study. 75% of the randomly selected 134 can Ie were serologically positive for 

the presence of antibodies against specific antigens of fasciola. Out of the 41 cattle, which 

were positive in coproscopy, 98% of them were also serologicaly positive while 6093 cattle, 

which were negative at coproscopy, were serologically positive. This indicates the higb 

sensitivity of ELISA compared to the standard fecal sedimentation technique 10 diagnosing 

fasciolosis. The overall assessment indicates the relatedness of fecal examinat ion result with 

ELISA findings though the test agreement is weak (kappa 0.236). Similarly, there was a strong 

relationship between faecal examination and postmortem findings of liver lesions. Kappa 

,·olue. P~O.758). 

Our finding in cattle is in agreement with Hillyer el ai., ( 1996), who reponed that out of 1 ~ 7 

cartle tested, 38 were pos itive parasitologic ally while 84 were positive se.rologically. Oflhe 38 

positives for fasciola eggs. 31 were positive by serology (sensitivity 82%). The hIgher 

seroprevalence of bovine fasciolosis obtained in our study might reflect the migralJon of 

immature flukes from the gut to the bile ducts which are not normally detected through faecal 

examination. The immunoenzymatic techniques such as indirect ELISA have been found to be 

very suitable for the diagnOSIs of fasciolosls due to their high sensitivity and the poSSIbIlity of 

processing many sera samples (Arriaga de Morilla er af.. 19 9). Hillyer. 1999 and ~1aninez el 

ai, 1996 indicated that these techniques are an important adjunct for the diagnosis of 

fasciolosis because an earl ier detec tion than coproscopic is allowed. 

In the present study. all cattle which were positive at postmortem examination (54 out of the 

134 canle) were also serologically positive indicating the high sensitiviry of the ELISA test 

while ~6 ' 0 cattle, which were negative for lesions of fasciola, were having antibodies against 
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F2 antigens of Fasciola hepatica. Animals with no detectab le liver lesions but positive for 

serology might have been at their early stage of invasion with immature flukes. Detection of 

antibody is a widely applied technique for the early diagnosis of different parasitic infections, 

such as fasc iolosis. Techniques of indirect immunoenzymatic diagnosis represent an important 

contribution to the early detection of infec tion with Fasciola hepatica. By means of the 

indirect ELISA. based on excretory, secretory (ES) antigen, it has been possible to detect 

experimentarinfections in cattle from the third to the fifth week after infection during the liver 

migratory phase of immature wonns (Marin. 1992). Cornelissen et al. (2001). after natural 

infection of animals with Fasciola hepatica, were able to detect positive an.imals by egg count 

only from week 9 in sheep and even later in cattle from week 15 onwards. and Arias el al. 

(2005) in their experimental work have detected positive animals through faecal examination 

II weeks after primary infection. Neverthe less, the presence of antibodies does not always 

correlate to active fascio losis because antibody levels diminish slowly after cure (Hillyer, 

1999, Sachez-Andrade ef al. , 2002). (Perez ef al., 2005) reponed that eggs in stools indicates 

the presence of mature adult flukes in the bile ducts and gall-bladder, but a period longer than 

10 weeks after infection is required so most of the pathological damage has already occllrred. 

Contrary to the findings obtained in can Ie, the overall finding regarding fasciolosis in small 

ruminants was low both through the standard faecal sedimentation techniques and ELISA. Out 

of the randomly selected 68 sheep only 1 was positive parasitologically and 3 were positive 

serologically and of 22 goats tested, 1 was positive parasitologically and serologically. These 

fmdings genera lly suggest the very low prevalence of fasciolosis in slaughtered small 

ruminants at ELFORA Abattoir, perhaps related to the origin of the animals, arid and semi 

arid regions of eastern Ethiopia. According to Hillyer et al., 1996, out of 184 sheep examined. 

22 were positive for fasciola eggs. whi le 163 were positive by se rology. All of the 22 sheep, 

which were positive parasitologically, were also positive serologically for a sensitivity of 

100%. An ELlSA test is highly specific for trematodes and sensitive but remains positive for 5 

months after treatment with or without the presence of li ver flukes. The test can be particularly 

useful for the early diagnos is offasciola infection (VEIN 2004). 
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Changes in serum enzymes are indicators of hepatic metabolism impainnent (Galtier et 01., 

1994 and Ferre et 01., 1996). Certain tissue cells contain characteristic enzymes, which enter 

the blood only when the cells to which they are confined are damaged or destroyed. The 

presence in the blood of significant quantities of these specific enzymcs indicatcs the probable 

site of tissue damage. GGT levels rise dramatically with obstructive diseases of the biliary 

tract and liver cancers. GGT is especially useful in assessing liver function assoc iated with 

liver disease (Ramnik Sood, 1999; Charles, 2003; Merck & Co, 2006). In suppon of the above 

statement, our findings regarding the level of GGT suggest its association with liver lesions 

encountered at postmortem examination. The test of agreement between the liver examination 

and GGT detennination was however moderate (kappa=0.332). Out of the 54 cattle with 

known liver lesions of fasciola 33 (61%)were having elevated levels of GGT than normal 

value for cattle. Where as the level of LOH has shown to be generally elevated both in 

negative as well as positive animals for liver lesions indicating the absence of agreement 

between liver lesions and level of LOH. 75% of the e.xamined cattle had elevated levels of 

LOH in their serum. 

LDH modification indicates mostly a cell necrosis during migration of young nukes through 

the liver parenchyma. LDH provide infonnation on the passage of young flukes through the 

liver parenchyma (Charles, 2003) while GGT would be more associated with bile duct 

damages, GGT increase indicates penetration of the bile ducts by flukes , causing a 

hyperplastic cholangitis (Galtier et al., 1986; Ferre et ai, 1994, 1995a, 1995b, 1996, 1997). 

Lactic Dehydrogenase (LDH -5) is useful in assessing acute, ongoing liver disease and neither 

is usually increased in chronic liver disease. LDH-S are caused by hepatocellular disease, none 

of the common tests (bilirubin, GGT, GLOH, AP, LDH, AST, or alanine transaminase) for 

liver damage or function are clinically useful for detection of hepatic disease when used alone 

(Ramnik Scod, 1999 and Merck & Co, 2006). 

Serum concentrations of liver-specific enzymes are generally higher in acute liver disease than 

in chronic liver disease. They may be within normal limits in the later stages of sub acute or 

chronic hepatic disease (Merck & Co, 2006). 
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6. CONCLUSIONS AND RECOMMENDATION 

The present finding indicated that coprological examination for parasite eggs has significant 

limitations in detecting exactly the presence or absence of fasciolosis in animals. Although 

clinical disease can occur as early as 3 weeks post infection, faecal examination by 

coproscopy can only confinn the diagnos is after several weeks. Canle, which were negat ive 

for liver lesions of fascio la. were having antibodies against fasciola specific antigens and cattle 

which were negative at coproscopy were also serologically positive. Thus, Enzyme-linked 

immunosorbent assay (ELI SA) method that measure antibody levels against specific f2 

antigen is a good diagnostic tool and may allow early detection of disease . Though the 

measurement of hepatic enzymes such as GGT and LDH merely indicates liver damage, the 

rise in theses enzymes and its association with liver lesions of fasciola in our study suggest 

their role in the diagnosis of fasciolosis and early treatment of animals. 

Based on the above consideration the following recommendations are made: 

./ Coprological examination should be repeated and sUPPol1ed by other diagnostic 

methods for better diagnostic techniques due to intennittent expulsion of fasciola eggs 

and difficulty of detecting early infection . 

./ Researchers should be encouraged to develop easy and reliable diagnostic techniques 

like indirect ELISA that can be applied for routine diagnosis at field level to reduce the 

great losses due to fasciola infection in ruminants . 

./ Whenever possible. enzyme analysis needs to be done to know the degree of hepatic 

damage and recommend appropriate drugs and timely inten'ention. 
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S.ANNEXES 

Annex I. The simple sedimentation method (McMaster),(Antonia el al., (2002). 

I. Ten grams of feces were mixed with 60ml of a 5% water detergent solution in a large test 

tube and stirred well with a stirring rod. 

2. The sample was strained through a large mesh sieve to a conical 1000 1111 nask, washed 

copiously and fills up with tap water. 

3. The sample was allowed to stand for 10 min and then the supernatant discarded and re­

suspended the sediment in lap water. The sedimentation process was done four times. 

4. After the last sedimentation and decantation the sediment was recovered in to a test tube 

and fill up to 50 ml volume with tap water. 

5. The tube was agitated to re-suspend the sediment. With a Pasteur pi patte filled bothe 

chambers of a McMaster slide. 

6. A McMaster slide (Urquhart el 01. . 1996) with two chambers of 0.15 ml each was used and 

all the Fhepatica eggs present on the bottom of the chambers were counted. 

Annex 2 Parasites recorded other than fasciolosis in the study areas 

Trematodes Cestodes 'ematodcs 

Schistosoma MOllezia Strongyloides 

Paramphistomum Stelasia Toxocara 

Hidea/ic ciste TrychostrOllgyJe 

C:rs1icercus Trichuris 
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Annex 3 Procedure for enzyme (LDH) ana lys is 

I. Working reagent, samples and controls were pre incubated to reaction temperature 30/370C 

2. The photometer was adjested to 0 absorbance with distilled water. 

3. Pipened in 10 a cuvette: 

. Working reagent------ I .O ml 

. Sample or control-----20ul 

4. Gently mixed by inversion, inserted cuvette in to the cell holder and start stopwatch. 

5. Incubated for 30 seconds and recorded initial absorbance reading. 

6. The absorbance reading repeated exactly after I, 2 and 3 minutes. 

7. The difference was calculated between absorbances. 

8. The mean was calculated of the results to obtain the average change In absorbance per 

minute. 

Annex 4. Procedure for enzyme (GGT) analysis: 

I. Working reagent , samples and controls were preincubated to reaction temperature. 

2. The photometer was adjested to 0 absorbance with distilled water. 

3. Pipened in to a cuvette: 

Working reagent------I .O ml 

Sample 100ui 

4. Gently mixed by inversion. Inserted cuvette in to Ihe cell holder and start stopwatch. 

S. Incubated for one minute and recorded in initial absorbance reading. 

6. The absorbance reading was repeated exactl y after 1,2 and 3 minutes. 

7. The difference between absorbances was ca lculated. 

8. The mean of the results was caculated to obtain the average change in absorbance per 

minute. 
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Annex 5. Materials required for serum enzyme analysis. 

-Photometer with a thermos tatted cell compartment set at 25.3013 fc. Capable to read at 405 

run. 

-Stop match. Strip-chart recorder or printer. 

-Cuvettes with I-em pathlength. 

-~1icropipettes to measure reagent and samples. 

Annex 6. Reagent composition for LDH : 

RI.LDH substrate. tris butTer 100 mmolll ph 7.5. pyruvate 2.75 mmoVI. sodium chloride 

Rl. Idh coenzyme. nadh 1.55 nnrnolll. 

Annex 7 Reagent composition for GGT : 

RI buffer! glycylglycine. tri, 133 nnrnolll. glicylglycine 138nnrnoVL 

R1 substrate 'glupa-c l-y-glutamil)- 3-carboxyl -4-nitroanilide 23mmoL 1. 

Annex . Nonnal value of ammals serum enzymes (Merck & Co, 1998) 

Enzyme 

GGT 

LDH 

Cow 

4.9 - 25.7 

Sheep 

19.6 - 44.1 

83 - 475.6 

Goat 

20 - 50 

78.5 - 265.3 

Annex 9 Enzyme Linked Immunosorbent Assay (E LISA) test protocol . 

I. The wells of the polystyrene micro plate were precoated with an irrununocaptured '.f2" 

antigen (only the wells of even-numbered columns we re coated with f2 antigen). 
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2. Serum samples to be tested were diluted and incubated in the wells for an hour at 37°C. 

Anti bodies specific to uf2" antigen present in the serum form an uf2" antigen antibody 

immune-complex and remain bound in the we ll s. 

3. After a washing step (three washes), an anti-bovine immunoglobuli ns monoclonal coupled 

to peroxydase was added to incubate for half an hour. This conjugate binds to the immune­

complex. 

4. After a washing steps (three times), the substrate (TMB) was added to the conjugate, the 

plals were incubated for 20 minutes at 21 °C away from the light fanning a blue compound 

becoming yellow after blocking. The intensity of the color was a function of the rate of 

antibodies present in the serum sample. The di fTerent classes of seropositivity were 

detennined according to the results obtained from the control sera provided in the kit. These 

controls must be added to each microplate. 

Annex 10. Materials required for diagnosis of fascio losis by ELISA method. 

I} Microplates reader 

2) Centrifuge 

3) Centrifuge tubes 

4) Vortex 

5) Microplate washing system that distributes 300 ,.d per well 

6) Precision Micropipettes and Multi -dispensing micropipettes (The precision required must 

be lower or equivalent to 5% for all the volumes indicated) 

7) Disposable pipette tips 

8) Distilled water: the water used for the reconstitution of the controls, the wash solution can 

come from a conventional distillation system or any other high-perfonnancc water purification 

system (reverse osmosis, resin or activated charcoal purification.). 

9) Microplate covers aluminium foil or adhesive. 

10) Incubator at +37'C (±3'C) 

II ) Photometer 
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Kit contents 

Coated micro plates 5 

Concentrated wash solution (x 20) Ix 100 ml bottle 

Dilution buffer 2 light green (for samples) I x 120 ml bott le 

Dilution buffer I light blue (for conjugate) I x 120 ml bottle 

Positive control (liquid) negative control (liquid) I x 0.5 ml bottle 

Anti-ruminant Igg / peroxidase conjugate I x 0,75 ml bottle 

Revelation solution 3 (tmb) ready to lise I x 60 ml bottle 

Stop solution (b2 s04 O,Sm solution) ready to lise 1 x 60 011 bott le 

Almex 11. Instructions for diagnosis offasciolosis by ELISA method. 

I) DEPOSIT OF THE SERA 

a) Treatment of controls: 

Controls are diluted to 1120 by using the following method (see note 2 and 3) 

• Dispense: • 190 ~I of;'Di lution buffer 2 ~~ per well 

. 10 ~I of undiluted negative control in Al and A2 . 

10 ~I of undiluted positive control in B I and B 2. 

b) Treatment of serum samples : 

Sera or pools of sera are diluted to 1/20 by using the following method (see note 2 and 3) 

Dispense: . 190 ~I ofHDilution buffer 2 )) per well 

• 10 ~I of each serum (individual serum or se rum pool) In one coated well 

(even-numbered colunms) 

• 10 ~I of each serum (individual serum or serum pool) in one uncoated well (odd­

numbered colunms) 

Analyses 

Homogenize the contents of the wells by gently shaking the plate (see note I). 

53 



Cover the plate (with a lid, aluminium or adhesive foil) and leave to incubate for I bour (± 5 

min.) at 37°C (± 3°C). 

2) WASHING 

a) Dilute a bottle of "Concentrated Wash Solution (20x)" in 1900 ml of distilled water . This 

solution is 

Hereafter called the "Wash solution". The dilution can be carried out before the eli mination of 

crystals, which appeared at +5°C (±3°C), in condition that the whole 100 ml vial is used. 

b) Empty the content of the plate by ""flick-off' or better by an automatic method. 

e) Fill all the wells of the plate with the wash solution; then empty them again. 

d) Repeat the step e) twice (a total of 3 washes). 

3) DEPOSIT OF THE CONJUGATE 

a) Dilute the conjugate to 1/ 100 with the ';Dilution buffer I" and dispense I 00 ~I per well. 

b) Cover the plate (with a lid. aluminium foil or adhesive) and incubate for 30 min. (::: 3 min.) 

at 37°C (= 3°C). 

~) WASHING 

a) Empty the content of the plate by "nick-off' or better by an automatic method. 

b) Fill all the wells on the plate with the wash solution; then empty them again. 

c) Repeat the step b) twice (total of 3 washes) 

5) REVELATIO 

a) Dispense 100 ~I of "Revelation Solution 3" ready to use per well 

b) Incubate the plate at 21 ° (± SoC) for 20 minutes (away from the light). 

c) Dispense 100 ~I of "Stop Solution" per well. 
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d) Shake gently the plate until the coloured solUlion IS homogenized. Wipe carefu lly the 

underside of the plate: 

6) READING 

3) Read the optical densities at 450 nm (00.450). The photometer must first be blanked on 

air. 

b) Calculate the corrected 00.450 for each serum sample: Subtract the OD 450 value obtained 

from an uncoated well from the 00.450 from a coated well . 

lNTERPRETA no 
Calculate for each sample, the ratio SIP: 

SIP = corrected 00450 value of the sample I corrected OD450 va lue oflhe positive control x 

100 

SIP % of the sample results and the level of 

Infestation wilhin the herd correlation between test 

o'oE .p > 150%~ ~ Strong Infestation 

(>50% of infestat ion 

SIP included between 80% and 150% - Medium Infestation 

(between 20% and 50% 

of infestation) 

30<~oE 'P<80% - Low Infestation 

«20% of infestation) 

S P<30% 0 No infestation 
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