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ABSTRACT

A study was conducted at ELFORA Export Abattoir, Debre-Zeit in order to compare the
different diagnostic techniques in ruminant fasciolosis. The results of standard faecal
sedimentation technique for fluke egg quantification was compared to that of an enzyme
linked immunosorbent assay (indirect ELISA) test and liver inspection as well as results of
serum enzyme activities. 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 fasciolosis, respectively during post mortem inspection. During faecal
examination 108(33%), 4(1.14%) and 2(0.51%) were positive for fasciola eggs in cattle sheep
and goats respectively. Further examination on 134 randomly selected samples from cattle
revealed that 75%, 29% and 41% were positive using serological, faecal and postmortem
examination techniques, respectively. In small ruminants, the prevalence of fasciolosis was
low both in coproscopy and indirect ELISA testes: only one out of 68 sheep was positive
coproscopically and 3 were positive serologically; and one out of 22 goats tested was positive
both at coproscopy and serology examinations. This indicates the high sensitivity of ELISA
compared to the others techniques in diagnosing fasciolosis. The overall assessment indicates
the relatedness of faecal examination 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 value, P=0.758). Out of the 54 cattle with
known liver lesions of fasciola 33 (61.1%) were having elevated levels of GGT than normal
value for cattle, in support of the above statement, our findings regarding the level of GGT
suggest its association with liver lesions encountered at postmortem examination. The level of
test of agreement between the liver examination and GGT determination was however
moderate (Kappa=0.332). On the other hand the level of LDH has shown to be generally
elevated both in negative as well as positive animals for liver lesions indicating the absence of
relationship between liver lesions and level of LDH. The use of ELISA is found to be a more

reliable diagnostic test than coproscopy in detecting fasciolosis in ruminants.

Key Words: Coproscopy, ELISA, Fasciola, Liver enzymes, Ruminants.
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1. INTRODUCTION

The trematode species (known commonly as flukes) are parasitic in livestock belong to the
subclass Digenea. In general, these trematodes are dorso-ventrally flattened, some being leaf-
shaped and are hermaphrodites but they have the ability to reproduce asexually and multiply in
aquatic or amphibious snails, which they require as intermediate hosts in order to complete
their life cycle. The geographic distribution of trematode species is dependent on the

distribution of suitable species of snails.

The economic losses due to fasciolosis throughout the world are enormous and these losses are
associated with mortality, morbidity, reduced growth rate, condemnation of fluky liver,
increased susceptibility to secondary infections and expense due to control measures. In
Ethiopia, the prevalence of bovine fasciolosis has shown to range from 11.5% to 87%. A
rough estimate of the economic loss due to decreased productivity caused by bovine
fasciolosis is about 350 million birr (Bahiru and Ephrem, 1979). Table 2 depicts the annual

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

Fasciola hepatica and F. gigantica are causing major economic losses in livestock in East
Africa (Malone et al., 1998). F. hepatica was shown to be the most important fluke species in
Ethiopian livestock with distribution over three quarter of the nation except in the arid north-
east and east of the county the distribution of F. gigantica was mainly localized in the western
humid zone of the country that encompasses approximately one fourth of the nation (Yilma
and Malone, 1998).

Diagnosis is based primarily on clinical signs, seasonal occurrence, previous history of
fasciolosis on the farm or the identification of snail habitats; postmortem examination,
haematological tests and examination of faeces for fluke eggs are useful and may be
supplemented by two other laboratory tests. The first is the estimation of plasma levels of
enzymes released by damaged liver cells and the second is the detection of antibodies against

components of flukes, the ELISA and passive haemoagglutination test being the most reliable



(Urquhart et al., 1996). Proper diagnosis of the disease is important in prescribing effective

drugs and assists any control programs directed to fasciolosis.

However the different diagnostic techniques used today to confirm fasciolosis in ruminants
have their limitations. Coprological analysis is still commonly employed to diagnose bovine
fasciolosis despite the overwhelming consensus that this method is not wholly reliable using
this method eggs are not detected until the latent period of infection when much of the liver
damage has already occurred (Rokni et al., 2003). On the other hand that weak infections

cannot be detected, becoming the source of new infection (Sanchez-Andrade et al., 1995).

The most direct and reliable technique for the diagnosis of fasciolosis is liver examination at
slaughter or necropsy. But using this diagnostic technique it is impossible to detect fasciolosis
in live animals. Serum activities of lactate dehydrogenase (LDH) and gamma glutamyl
transferase (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 al., 1997). Different
immunodiagnostic tests have been used in the early immune diagnosis of fasciolosis, but they
have some disadvantages, such as cross-reactions with other trematodes, leading to false
positive results Kara and Kircali (2004). The present project is therefore proposed with the
aim of comparing the different diagnostic approaches in the diagnosis of fasciolosis in

slaughtered ruminants at Debre Zeit abattoirs.

The objectives of this study were, therefore:

To compare the results of different diagnostic techniques for fasciolosis in slaughtered
ruminants at ELFORA Export Abattoir.

To assess the extent of correlation of pathological lesion caused by flukes with results of

enzyme analysis.



2. LITRATUR REVIEW

2.1. The parasite

According to Urquhart, et al. (1996), the taxonomic classification of the organisms that cause
fasciolosis is presented as follows:

Phylum: Platyhelminths,

Class: Trematoda

Sub-class: Digenea

Family: Fasciolidae
Genus: Fasciola
Species: Fasciola hepatica

Fasciola gigantica

Fasciola are large leaf-shaped hermaphrodite flukes. The anterior end is usually prolonged into
the shape of a cone and the anterior sucker is located at the end of the cone. The ventral sucker
is placed at the level of the “shoulders” of the fluke. The internal organs are branched while
the cuticle is covered in spines (Urquhart et al., 1996).



Figure 1 .F. hepatica and its egg by (Papas, P. W. and Wardrop, S. M.)

F. gigantica is exclusively tropical and measures 25-75mmx3.12mm. F. hepatica is found in
temperate areas and measures approximately 20-30mmx10mm (Troncy, 1989). F. gigantica
resembles F. hepatica but is readily recognized by its large size. The anterior cone is smaller
than that F. hepatica, the shoulders are not as prominent and the body is more transparent. It is
greyish-brown in colour, changing to grey when preserved (Soulsby, 1982). Fasciola eggs are
small, yellow or golden in colour with an eccentric morula and indistinct cells (Reinecke,
1983).

2.1.1. Distribution

Fasciolosis is a cosmopolitan disease that occurs only in sufficiently wet areas (Troncy, 1989;
Hunter, 1994). F. gigantica is found wherever ecological conditions are favorable to the
intermediate host, such as borders of lakes, flood - prone areas, low lying marshes, and

drainage ditches,(Troncy, 1989).

Those species of snails that transmit F. hepatica are found to cooler areas of high altitude
while snails of F. gigantica are usually found in warm climates such as Africa where it



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; Hunter, 1994). Snails
of the genus Lymnaea truncatula are widely distributed throughout the world particularly in
Europe, Australia, New Zeland, North America, Southern USA, Caribean etc (Urquhart et al.,
1996).

Both F. hepatica and F. gigantica are found in Eastern African countries such as Ethiopia. F.
hepatica is the most important fluke species in Ethiopian livestock, with a distribution 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. gigantica were found to be
localized in the western humid zone of the country that encompasses approximately one fourth
of the nation. High risk of F. gigantica infection was indicated only at a small focus along the
Blue Nile River. Highland areas of Ethiopia and Kenya were however identified as unsuitable
for F. gigantica (Malone et al., 1998). According to Yilma and Malone (1998), the
distribution of pure F. hepatica and F. gigantica is limited to extreme high (>1800m) and low
(<1200m) elevations, respectively. Mixed infections are prevalent at intermediate altitude
zones (1200-1800m).

2.1.2. The status of fasciolosis in Ethiopia

In Ethiopia, both F. hepatica and F. gigantica have been reported to exist in many parts of the
country. The prevalence of bovine fasciolosis based on coproscopy result varies from 11.5%
in Buno Province 87% in Debre Brehan (Table 1). Abattoir studies have also reported up to

88.57% prevalence of fasciolosis in Debre Brehan.



Table 1: 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 Getu (1987)

Nekemte 17.14; 32 22.7;29.8 Abebe (1988); Wassie (1995)
Jimma - 47.5; 58 Zewdu (1991); Moges (2003)
Kombolcha 51.13 53.5 Mulugeta (1993)

Kalu 15.77 - Girmay (1988)

Bahirdar 60.2 61.97; 84.7 Fekadu(1988);Yohannes(1994)
Gondar 33.42 33.4; 50 Roman (1987); Mesfin (1999)
Debre Birhan 87 88.57 Daghe (1994); Tsegaye (1995)
Estern Gojam 50.56 - Bayazn (1995)

Soddo - 47 Abdul (1992)

Awassa - 30.43 Hailu (1995)

Dembidollo - 77.8 Abera (1990)

Arsi 53.72 41.3 Wondwosen (1990)

Asela 20.21; 32.9 - Yosef (1993); Dinka (1996)
Wolliso 34 - Rahmeto (1992)

Chillalo 26.2 - Zerfu (1991)

Bale 34.6 49 Abduljebar (1994)

Zeway 32.7 - Adem (1994)

Western Shoa 82.5 - Yadeta (1994)

Eastern Hararge 42.9 12.1 Hymanot (1990)

Tigray - 26 Takele (1995)

Buno province 115 8.1 Seyoum (1987)

Addis ababa 63.8 - Mezgebu (1995)




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 fasciolosis is about 350 million birr (Bahiru 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 (%) Annual Economic
losses in the studied

Place Bovine Ovine/ Caprine | abattoirs (Eth. Birr) References
Kombolcha | 53.5 266,741.37 * Mulugeta (1993)
Soddo 47 142,128 * Abdul (1992)
Wolliso 34 133.5/12.4 78,311.60 *** Rahmeto (1992)
Jimma 47.5 480,789.00 * Zewdu (1991)
Gondar 75.1 497,752.36 * Roman (1987)
Dire Dawa | 12.7 14.8 309,695.00 ** Daniel (1995)
Awassa 30.43 122,775.54 * Hailu (1995)
Bahir Dar | 61.97 180,942.48 * Yohannes (1994)
Robe 49 109,601.24 * Abduljebar (1994)

* bovine; **bovine & ovine; ***bovine, ovine, caprine



2.1.3. The snail intermediate host

Lymnae natalensis and Lymnae truncatula are the intermediate hosts of F. gigantica and F.
hepatica, respectively. L. natalenisis is truely aquatic, whereas L. truncatula is amphibious
(Troncy, 1989). F. hepatica uses a mud snail as an intermediate host so that infection with this
species is usually associated with herds and flocks grazing wet marshy land. On the other hand
F. gigantica 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 grazing

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

According to Urquhart, et al. (1996), L. truncatula is the most common widely distributed

snail in the world. Important Lymnae vectors of F. hepatica outside Europe are:

L. tomentosa: Australia, NewZealand,

L. columella: North America,

L. bulimodides:  Southern USA an Caribbean,
L. humilis: North America and

L. viator: South America

L. diaphena: South America.

Lymnaea viator and L. columella are distributed in the regions of Brazil and Uruguay (Ueno et
al., 1982).

Morphologically the body — whorl of Lymnaea truncatula does not form the major part of the
shell as in L. natalensis and there are at least five 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. truncatula are capable of withstanding summer drought or winter freezing for several
months by aestivating or hibernating deep in the mud. Optimal conditions include a slightly
acid pH environment and a slowly moving water medium and they feed mostly on algae, the

optimum temperature range for development is 15-22°C, below 5°C development ceases. L.



natalensis is aquatic and associated with permanent water chanels or dams. Development

within the snail is completed at the end of the rainy season (Urquhart, et al., 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. gigantica.

In the egg the embryo develops into a pyriform (pear shaped), ciliated larva called a
miracidium. Under the stimulus of light, the miracidium release an enzyme, which attacks the
proteinaceous cement 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 forms 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 instead. 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
continue to be produced indefinitely although the majority of infected snails die prematurely
from gross destruction of the hepatopancreas (Soulsby, 1982; Troncy, 1989; Urquhart et al.,
1996).



Fascrola gigantica
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Figure 2. Life cycle of Fasciola gigantica ( Jorgen & Brian, 1994).

Further development in the snail is complex but leads to eventual release of many motile
forms, which attach to firm surfaces such as blades of grass where they encysted to infectious
forms called metacercariae. If ingested by a susceptible host, the metacercariae release
immature flukes in the small intestine, which migrate through the liver to 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; this is due to the

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

individuals by single larval forms (Urquhart et al., 1996).
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2.1.5. Pathogenic significance

These vary according to the phase of parasitic development in the liver and the species of host
involved. Essentially the pathogenesis 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 activity 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 after 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 et al., 1996).

Lesions of the acute form are those of simple traumatic hepatitis, or traumatic hepatitis linked
to an infectious hepatitis is seen in the most severe infections. The liver is hypertophic and
haemeorrhagic, with numerous haemorrhagic tracts. On careful examination, young flukes
(adolescariae, 2-4 mm long) are found throughout the organ, the peritoneal cavity is infiltrated
with a serohaemorrhagic fluid. Traces of local peritonitis can also be seen in the form of
haemorrhagic patches on the peritoneum (Troncy, 1989).

The clinical entity of the acute and sub acute forms are seen in animals of 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 novyi. These are anaerobic bacteria
which proliferates in the necrotic lesions produced by the immature trematodes and the liver
become putrefied as it decomposes rapidly and turns greenish, there is abundant production of
gas and the term "liver rot" is used which is also applied to simple traumatic hepatitis
(Soulsby, 1982 and Troncy, 1989).

Chronic fasciolosis. This is the most common form of the infection in sheep, cattle and other

animals including man. The essential lesion is a progressive biliary cirrhosis, which ultimately

produces a hard fibrotic liver in which the bile ducts are prominent, thickened, fibrous and in

11



cattle often calcified 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
flukes 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 et al., 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. Confirmation in all
cases can be made either by faecal examination or recovery of the worms at postmortem
examination. Currently serological and molecular techniques are developed by various
researchers. Analysis of the enzyme and hematological profiles are also known to give

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

2.2.1. History and Clinical Manifestation

Infection with F. hepatica is usually associated with herds and flocks grazing wet, marshy
land. On the other hand, F. gigantica 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 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 fluke egg counts, death occurs 12-

20 weeks after infection, and in chronic fasciolosis gradual wasting, severe anaemia with
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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 Examination

The most direct and reliable technique for the diagnosis of fasciolosis is liver examination at
slaughter or necropsy. In the diagnosis of this 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
collected from each animal will be counted and recorded (Manyazewal, 1995). In acute
fascioliasis, there may be peritonitis, particularly on the visceral surface of the hepatic capsule.
The migrations of the flukes in the liver leave dark haemorrhagic streaks and foci. The liver 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 gallbladder are characteristic lesions
observed in chronic cases of fasciolosis. Progressive biliary cirrhosis which ultimately
produces a hard fibrotic liver in which the bile ducts are prominent, thickened, fibrous and, in
cattle, often calcified. Histologically, the fibrosis is produced by repair to the migratory tracts
and a cholengitis, the bile duct walls are markedly thickened and the bile ducts are dilated

containing fluke and numerous eggs (Soulsby, 1982).
While this method 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 arriving

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

2.2.3.1. Faecal examination

Two points need to be kept in mind while interpreting faecal examination results for
F.hepatica: a) the prepatent period for F. hepatica is 2-3 months. As a result, fluke eggs
cannot be demonstrated early in the infection. A group of cattle 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 gallbladder and intermittently
pass into the feces. The fluke egg count on any given day often has little relationship to the
number of flukes in the liver; an animal with a negative faecal could be parasitized, whereas a
high faecal fluke egg count could jest be a high number of eggs leaving the gallbladder that
day, rather than a large fluke burden (Briskey, 1998).

Sedimentation procedures concentrate both feces and eggs at the bottom of a liquid medium
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, formalin-ether, 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 surface detection. Fluke eggs are comparatively heavier than strongyle eggs and
as a result the eggs do not float in routinely used floatation mediums such as saturated salt
solution. However, 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 flotation techniques but with
inconsistent results because of the collapsibility of fluke eggs in solutions of high specific
gravity. However a modification of sheathers sugar flotation technique with a higher specific

gravity has been used to demonstrate fluke with little distortion to the eggs (Sloss et al., 1978).
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Advantages and limitations of faecal examination:

Faecal examination is the usual diagnostic method, but it is only useful in cases of chronic
fasciolosis. It is less expensive and it doesn’t require expensive equipments. As a result, it is
the most widely used technique in the diagnosis of fasciolosis. (Perez et al., 2005) reported
that eggs in stools indicate the presence of mature adult flukes in the bile ducts and gall
bladder. However, faecal examination has several limitations in that eggs only appear in the
faeces 15 weeks after infection in the case of F. gigantica, and after 10 weeks for F. hepatica
(Troncy, 1989). A longer period from 8-15 weeks after infection is needed for the appearance
of fasciola eggs in the faeces, so most of pathological lesions had already occurred (Hillyer,
1999; Oneill et al 2000; Cornelisson 2001; Sanchez- Andrad 2002).

In addition, those does not detect recent infection, because eggs are not found during the
prepatent period on the other hand in some cases difficult during the patent period because
eggs are expelled intermittently, depending on the evacuation of the gall bladder and the
biology of the fasciola. Faecal examination should be repeated for this type of diagnosis
(Troncy, 1989 and Briskey, 1998).

Fasciola eggs and those of paramphistomes are very similar in appearance, except for the
colour (fasciola eggs are small, yellow or golden in colour with an accentric morula and
indistinct cells while those of the paramphistomes are grayish for this reason it is necessary to
use a drop of methylene blue to differentiate between the two eggs during microscopic
examination (Troncy, 1989 and Reinecke, 1983).

Cornelissen et al., 2001 detected after natural infection of F. hepatica positive animals by egg
count only from week 9 in sheep and even later in cattle from week 15. And Arias et al.,
(2005) in their experimental work detected faecal egg-output in sheep 11 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 world.

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 al., 1996 and Rickard 1995). Circulating 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 al., (1996). Martinez et al., (1996) indicated that the application of the
ELISA with fasciola antigens allows the early detection 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
harboring liver fluke in Mauritania Bent et al., (2003). Anderson et al., (1999) indicated that
counts of fasciola species eggs in faeces and measurements of antibody concentration to the
excretory, secretary antigens of fasciola species by ELISA were related to the numbers of
flukes in the livers of 92 cattle killed in the abattoirs of Hanoi city Vietham. No eggs of
fasciola species were detected in the faeces of one third of infected cattle and 60% 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 86.1, 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% and
58.3%, respectively.

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

and usefulness of the DIG-ELISA, DOT-ELISA and indirect ELISA tests for determining the
seroprevalence of fasciolosis in cattle under tropical conditions. Indirect ELISA showed a
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sensitivity of 96.5% and specificity of 98.8%, Dig ELISA 97.5% and 80.0% and Dot ELISA
93.1% and 95.4%, respectively. Indirect ELISA yielded the highest level of IgG and F.
hepatica antibodies (Ibarra et al., 1998).

An improved hemagglutination (HA) test using the purified specific 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 et al.,
1992).

Different types of antigens such as whole worm 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 worm antigens of the parasites can be prepared by
homogenizing them in 0.01 M phosphate buffered saline (PBS), ph 7.2 in a ten-broeck tissue
blender followed by centrifugation at 4°C for 1h at 100,000 g. The PBS was supplemented
with 10 mM lewpeptin to inhibit proteases. Excretory — secretory (ES) antigens can also be
prepared from F. gigantica by incubating the worms (one worm per 5 ml) in leupeptin-

supplemented.

Advantages and limitations of serological 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. hepatica antigens were
detected as early as 6-8 weeks post-infection by the ELISA and 2-4 weeks post infection by
the dot-ELISA. Detection of serum antibodies to F. hepatica antigens in llamas is possible by
2 weeks post-infection with the dot ELISA Rickard (1995). Hillyer, 1999 and Martinez et al.,
1996 indicated that these techniques are an important adjunct for the diagnosis of fasciolosis

because an earlier detection than coproscopic is allowed.
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Hillyer et al., (1996), reported that out of 147 cattle tested, 38 were positive parasitologically
while 84 were positive serologically. Of the 38 positives for fasciola eggs, 31 were positive by
serology (sensitivity 82%) and, out of 184 sheep examined, 22 were positive for fasciola eggs,
while 163 were positive by serology. All of the 22 sheep, which were positive

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

Techniques of indirect immunoenzymatic diagnosis represent an important contribution to the
early detection of infection with F. hepatica. By means of the indirect ELISA based on
excretory, secretory (ES) antigen, it has been possible to detect experimental infections in
cattle from the third to the fifth week after infection during the liver migratory phase of

immature worms (Marin, 1992).

Early detection of circulating antigens, sometimes 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 time the flukes would have caused severe liver pathology (Fagbemi et al.,
1995).

The immunoenzymatic techniques such as indirect ELISA have been found to be very suitable
for the diagnosis of fasciolosis due to their high sensitivity and the possibility of processing

many sera samples (Arriaga de Morilla et al., 1989).
An ELISA test is highly specific for trematodes and sensitive but remains positive for 5
months after treatment with or without the presence of liver 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 et al., 2002).

The immunodiagnostic detection of Fasciolosis can be done during the prepatent stages before
eggs appear in faeces. The usefulness of immunodiagnostic testes for the detection of helminth
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infections, in general, is however diminished by a lack of specificity of the assays, which is
due to the possession of common antigens, by several unrelated helminths. Therefore, the first
step to enhance specificity in serodiagnosis of fasciolosis 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 infections, they give a
more accurate indication of active infection than many serodiagnostic tests, and they provide

an indirect measurement of helminthes burden (Fagbemi et al., 1995).

In a comparative study 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
least 50 days Van-tiggele and Over (1976).

2.2.3.3. Enzyme analysis

Changes in serum enzymes are indicators of hepatic metabolism impairment (Galtier et al.,
1994 and Ferre et al., 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
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 associated with
liver disease (Ramnik Sood, 1999; Charles, 2003; Merck, & Co, 2006; Coles, 1986).

LDH is present in nearly all types of metabolizing cells, but different cells have different
forms of the enzyme, which can be distinguished. The enzyme is especially 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-1, LDH-2, LDH-
3, LDH-4, and LDH-5. Each of these fractions, called isoenzymes (existence of enzymes in
multiple forms), is used mainly by a different set of cells or tissues in the body. LDH-5 is
found mainly in the liver, caused by hepatocellular disease and are useful in assessing acute

ongoing liver disease (Coles, 1986 and Charles, 2003).
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Assessing the profile of liver enzymes has also been used to monitor the extent of hepatic
damage following antehelmintic 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 al., 1999). In addition to the rise in serum enzymes, decreased level hemoglobin
concentration and packed — cell volume were noted after infection of goats with F. gigantica
(Haroun et al., 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 glutamyl transpeptidase (GGT) (Urqubart et al.,
1996). Serumactivities of glutamate dehydrogenase (GLDH) and gamma glutamyltransferase
(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 al., 1997).

LDH modification indicates mostly a cell necrosis during migration of young flukes through
the liver parenchyma. LDH provide information 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 et al., 1986; Ferre et al., 1994, 19953, 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

flukes should have been present in the bile ducts (Hawkins, 1984).
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3. MATERIAL AND METHODES

3.1. Study area

This study was carried out in ELFORA Export Abattoir found in Debre Zeit. Debre Zeit is
located some 45km south east of Addis Ababa and has total human population of 95000 (CSA,
2001). 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 short rainy season from March to May.
The average annual rainfall and average maximum and minimum temperature for the area are
800mm, 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 livestock in to fresh meat for human consumption. In the
abattoir, cattle, sheep and goats purchased from different parts of the country and slaughtered.
Approximately 4680 cattle, 52000 sheep and 124800 goats are slaughtered annually. The
abattoir exports fresh meat of small ruminants 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 population

The sampling units for the study were local breeds of ruminants (cattle, sheep and goats)
purchased from different parts of the country for slaughtering purpose at ELFORA Export
Abattoir. All the animals slaughtered at the abattoir were males usually under 1-4 years of age
in (sheep and goats) and (1-10) 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 (indirect
ELISA) and biochemical analysis (serum enzyme GGT and LDH measurements) were
conducted on (134 cattle, 68 sheep and 22 goats).
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3.2.1. Type of study and sample size determination

To determine the prevalence of the disease a cross-sectional study type of investigation 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 fasciolosis 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 Abattoir.

3.3. Study methodology

3.3.1. Coprological examination

Faecal samples were collected from the study animals directly from the rectum during
antemortem examination. The collected samples was taken to the laboratory with tightly
closed universal bottles and examined for fasciola eggs according to the method described by
Antonia et al., (2002).

3.3.2. Postmortem 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 lesions 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 bile duct is enlarged on the visceral surface of the
liver; (b) Moderately affected if half of the organ is affected and two or more bile 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 analysis

Blood samples were collected using sterile vacutainers from the jugular vein of the study
animals and the serum separated and kept at-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 vacuntainers from the jugular vein of the study
animals and the serum separated and kept at-20 °C until tested. The serum collected was tested
for the presence of fasciola antibodies using ELISA Kits as described by Cervi et al., 1996 and
Rickard 1995. This fasciola antigen coated ELISA diagnostic kit was used to detect fasciola

antibodies against the specific “f2” antigens.

The test is made reliable by using the “f2” antigen purified from fasciola extracts. The “f2”
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 to
F. hepatica. It has been validated for bovine and ovine sera and on bovine milk. (Institut

Pourquier).

3.3. 4. 1. Enzyme Linked Immunosorbent Assay plate lay out

The ELISA plate lay out for the distribution of the sample and control sera was used according
to the instruction of the manufacturer. The negative controls were dispensed in Al, A2, and
the positive controls were dispensed in B1, B2 and C1, C2. Serum samples were dispensed
also in duplicate in all even and odd numbers in order to establish an average OD (Optical

Density) value.
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Figure 3 Enzyme Linked Immunosorbent Assay plate lay out 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 total
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 optical density for each sample was read at 450nm after the photometer was blanked on
air. The corrected OD 450 was calculated for each serum by subtracting the OD 450 value
obtained from the uncoated well from the OD 450 value of the coated well. The test result was
considered reliable when the positive control serum has a minimum uncorrected OD 450 value
of 0.350 and a ratio between the corrected OD 450 value of the positive control and

uncorrected OD 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:

S/P = Corrected OD450 value of the sample
Corrected OD450 value of the positive control ~ x 100

3.4. Data analysis

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. RESULTS

4.1. Coprological study

Out of the 324 fecal samples collected from cattle, 108 (33%) were found to be positive for
eggs of fasciola. Similarly, out of 350 sheep and 385 goats examined for fasciolosis, 4 (1.14%)

and 2 (0.51%), respectively, were positive for fasciola eggs (table 3).

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

Export Abattoir based on coproscopy.

Spp Sample size Prevalence 95% ci
Cattle 324 108(33%) 28.6 - 38
Sheep 350 4(1.14%) 04-3
Goat 385 2(0.5%) 0.1-2

Detailed studies were done on 134 samples and out of 134 cattle examined for fasciola eggs
41(29.9%) positive and 93(70.1%) negative results were recorded. And Comparisons were
made with results of direct and indirect diagnostic methods for fasciolsis. The sensitivity and

specificity of coproscopy were 74% and 98.7% respectively.
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4.2. Post mortem 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 fasciolosis,

respectively during post mortem inspection (Table 4).

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

Export Abattoir based on abattoir survey.

Spp Sample size Prevalence 95% ci
Cattle 324 125 (38.5%) 33.6 -44.3
Sheep 350 4(1.14%) 04 -3
Goat 385 2(0.5%) 01 -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
direct and indirect diagnostic methods for fasciolsis. Based on the classification of liver
pathology (Ogunrinade, 1980) 31(23%) of livers were lightly infected, 20(15%) moderately
infected and 3 (2.2%) were severely damaged (Figure 4).
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Figure 4. Classification of liver pathology

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 transferes), 56(41.8%) animals had an
increase in the level of concentration of GGT suggesting the possible presence of liver 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 serum samples, 100(74.6%) of the animals had an

increase above the normal value of serum LDH activity (figure 5).
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Figure 5. Comparison of enzyme activities and liver pathology in cattle.

4. 4. Serological examination (ELISA)

Out of the 134 cattle 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 suggestive of having low, medium and
severe level of fasciola infestation, respectively (Figure 6). The sensitivity and specificity of
ELISA were 100% and 42.5% respectively.
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Figure 6. ELISA results and level of infestation within the herd.
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4.4.1. Comparative results of different diagnostic tests

The summary of the results of the different diagnostic test employed on 134 selected cattle and

the statistical analysis results are presented in (Table5) below.

Test agreement between PMI and ELISA was compared using kappa statistic where kappa
value 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 GGT LDH PMI
Factor Negative | Positive | Negative | Positive | Negativ | Positiv | Negativ | Positiv
e e e e
Faecal | Negativ | 33 60 63 29 21 71 79 14
exami | e
nation | Positive | 1 40 15 26 10 31 1 40
Kappa | 0.236 0.291 -0.011 0.758
test
Liver | Negativ | 34 46 57 22 16 63
Exami |e
nation | Positive | 0 54 21 33 15 39
(PMI)
Kappa | 0.373 0.332 -0.066
test
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5. DISCUSSION

In the present study, the prevalence of fasciolosis based on postmortem examination at
ELFORA abbttoir was 38.5%, 1.14% and 0.51% in cattle sheep and goats, respectively.
Almost similar coproscopic prevalence was found in sheep and goats. A coproscopic
prevalence of 33% fasciola was found in cattle. The overall prevalence in sheep and goats was
very low compared to the result found in slaughtered cattle. One of the probable reasons is the
difference in origin of animals slaughtered at ELFORA abattoir. Almost all small ruminants
slaughtered originate from the mid and lowland parts of the eastern Ethiopia, areas most of the
time 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 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. According to Yilma & Malone
(1998), the distribution of pure F. hepatica and F. gigantica is limited to extreme high
(>1800m) and low (<1200m) elevations, respectively. Mixed infections are prevalent at
intermediate altitude zones (1200-1800m). The present finding is by far lower than the report
of Daniel (1995), who reported based on abattoir survey 14.8% of ovine fasciolosis in Dire
Dawa, an area with a similar ecology to the origin of small ruminants of the present study.
Most of the slaughtered cattle at ELFORA originate mainly from the neighboring areas of
Debre Zeit. These variations in origin might have contributed to such difference in the
prevalence of fasciolosis between large and small ruminants. The present finding in cattle is
comparable with the results of many authors in various parts of Ethiopia (Getu, 1987; Abebe,
1988; Mulugeta, 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 finding indicates the less sensitivity of the test in detecting the actual presence of the
disease. According to Abdul Jebar the prevalence of fasciolosis by coproscopy were 34%
while 49% by post mortem examination; the sensitivity of sedimentation technique in

detecting fasciola infection is about 33%. A longer period from 8-15 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 al 2000; Cornelissen, 2001; Sanchez-Andrade et al.,
2002). Furthermore, detection of fasciola eggs and diagnosis of the disease in some cases
difficult during the patent period because eggs are expelled intermittently 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 cattle 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 60/93 cattle,
which were negative at coproscopy, were serologically positive. This indicates the high
sensitivity of ELISA compared to the standard fecal sedimentation technique in diagnosing
fasciolosis. The overall assessment indicates the relatedness of fecal examination 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
value, P=0.758).

Our finding in cattle is in agreement with Hillyer et al., (1996), who reported that out of 147
cattle tested, 38 were positive parasitologically while 84 were positive serologically. Of the 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 migration 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 fasciolosis due to their high sensitivity and the possibility of
processing many sera samples (Arriaga de Morilla et al., 1989). Hillyer, 1999 and Martinez et
al., 1996 indicated that these techniques are an important adjunct for the diagnosis of

fasciolosis because an earlier detection than coproscopic is allowed.
In the present study, all cattle which were positive at postmortem examination (54 out of the

134 cattle) were also serologically positive indicating the high sensitivity of the ELISA test,
while 46/80 cattle, which were negative for lesions of fasciola, were having antibodies against

33



F2 antigens of Fasciola hepatica. Animals with no detectable 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 fasciolosis. Techniques of indirect immunoenzymatic diagnosis represent an important
contribution to the early detection of infection with Fasciola hepatica. By means of the
indirect ELISA, based on excretory, secretory (ES) antigen, it has been possible to detect
experimental infections in cattle from the third to the fifth week after infection during the liver
migratory phase of immature worms (Marin, 1992). Cornelissen et al. (2001), after natural
infection of animals with Fasciola hepatica, were able to detect positive animals by egg count
only from week 9 in sheep and even later in cattle from week 15 onwards, and Arias et al.
(2005) in their experimental work have detected positive animals through faecal examination
11 weeks after primary infection. Nevertheless, the presence of antibodies does not always
correlate to active fasciolosis because antibody levels diminish slowly after cure (Hillyer,
1999, Sachez-Andrade et al., 2002). (Perez et al., 2005) reported 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 occurred.

Contrary to the findings obtained in cattle, 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
findings generally 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, while 163 were positive by serology. All of the 22 sheep,
which were positive parasitologically, were also positive serologically for a sensitivity of
100%. An ELISA test is highly specific for trematodes and sensitive but remains positive for 5
months after treatment with or without the presence of liver flukes. The test can be particularly

useful for the early diagnosis of fasciola infection (VEIN 2004).
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Changes in serum enzymes are indicators of hepatic metabolism impairment (Galtier et al.,
1994 and Ferre et al., 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
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 associated with
liver disease (Ramnik Sood, 1999; Charles, 2003; Merck & Co, 2006). In support 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 determination 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 LDH 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 LDH. 75% of the examined cattle had elevated levels of

LDH in their serum.

LDH modification indicates mostly a cell necrosis during migration of young flukes through
the liver parenchyma. LDH provide information 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 al, 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-5 are caused by hepatocellular disease, none
of the common tests (bilirubin, GGT, GLDH, AP, LDH, AST, or alanine transaminase) for
liver damage or function are clinically useful for detection of hepatic disease when used alone
(Ramnik Sood, 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 confirm the diagnosis after several weeks. Cattle, which were negative
for liver lesions of fasciola, were having antibodies against fasciola specific antigens and cattle
which were negative at coproscopy were also serologically positive. Thus, Enzyme-linked
immunosorbent assay (ELISA) method that measure antibody levels against specific 2
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:

v Coprological examination should be repeated and supported by other diagnostic
methods for better diagnostic techniques due to intermittent expulsion of fasciola eggs
and difficulty of detecting early infection.

v" 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.

v" Whenever possible, enzyme analysis needs to be done to know the degree of hepatic

damage and recommend appropriate drugs and timely intervention.
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8. ANNEXES

Annex 1. The simple sedimentation method (McMaster),(Antonia et al., (2002).

1. 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 ml flask, 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 tap 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 pipatte filled bothe
chambers of a McMaster slide.

6. A McMaster slide (Urquhart et al., 1996) with two chambers of 0.15 ml each was used and
all the F.hepatica eggs present on the bottom of the chambers were counted.

Annex 2 Parasites recorded other than fasciolosis in the study areas

Trematodes Cestodes Nematodes

Schistosoma Monezia Strongyloides

Paramphistomum Stelasia Toxocara
Hideatic ciste Trychostrongyle
Cysticercus Trichuris
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Annex 3 Procedure for enzyme (LDH) analysis

1. Working reagent, samples and controls were preincubated to reaction temperature 30/37°C
2. The photometer was adjested to 0 absorbance with distilled water.
3. Pipetted in to a cuvette:
. Working reagent------ 1.0 mi
. 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 1, 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:

1. Working reagent, samples and controls were preincubated to reaction temperature.
2. The photometer was adjested to 0 absorbance with distilled water.
3. Pipetted in to a cuvette:
Working reagent------ 1.0 ml
Sample 100ul
4. Gently mixed by inversion. Inserted cuvette in to the cell holder and start stopwatch.
5. Incubated for one minute and recorded in initial absorbance reading.
6. The absorbance reading was repeated exactly after 1, 2 and 3 minutes.
7. The difference between absorbances was calculated.
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 thermostatted cell compartment set at 25/30/37°C. Capable to read at 405
nm.

-Stop match. Strip-chart recorder or printer.

-Cuvettes with 1-cm pathlength.

-Micropipettes to measure reagent and samples.

Annex 6. Reagent composition for LDH:

R1.LDH substrate. tris buffer 100 mmol/l ph 7.5. pyruvate 2.75 mmol/l. sodium chloride
R2. Idh coenzyme. nadh 1.55 mmol/I.

Annex 7 Reagent composition for GGT :

R1 buffer/ glycylglycine. tris 133 mmol/I. glicylglycine 138mmol/I.
R2 substrate/glupa-c I-y-glutamil)- 3-carboxyl -4-nitroanilide 23mmol/I.

Annex 8. Normal value of animals serum enzymes (Merck & Co, 1998)

Enzyme Cow Sheep Goat
GGT 4.9-25.7 19.6 -44.1 20 - 50
LDH 308.6 - 938 83-475.6 78.5-265.3

Annex 9 Enzyme Linked Immunosorbent Assay (ELISA) test protocol.

1. The wells of the polystyrene micro plate were precoated with an immunocaptured “f2”

antigen (only the wells of even-numbered columns were 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.
Antibodies specific to “f2” antigen present in the serum form an “f2” antigen antibody

immune-complex and remain bound in the wells.

3. After a washing step (three washes), an anti-bovine immunoglobulins 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
plats were incubated for 20 minutes at 21°C away from the light forming 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 different classes of seropositivity were
determined according to the results obtained from the control sera provided in the Kkit. These
controls must be added to each microplate.

Annex 10. Materials required for diagnosis of fasciolosis by ELISA method.

1) Microplates reader

2) Centrifuge

3) Centrifuge tubes

4) Vortex

5) Microplate washing system that distributes 300 pl 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-performance water purification
system (reverse 0smosis, resin or activated charcoal purification.).

9) Microplate covers aluminium foil or adhesive.

10) Incubator at +37°C (£3°C)

11) Photometer
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Kit contents

Coated micro plates 5

Concentrated wash solution (x 20) 1x 100 ml bottle

Dilution buffer 2 light green (for samples) 1 x 120 ml bottle
Dilution buffer 1 light blue (for conjugate) 1 x 120 ml bottle
Positive control (liquid) negative control (liquid) 1 x 0.5 ml bottle
Anti-ruminant 1gg / peroxidase conjugate 1 x 0,75 ml bottle
Revelation solution 3 (tmb) ready to use 1 x 60 ml bottle

Stop solution (h2 so4 0,5m solution) ready to use 1 x 60 ml bottle

Annex 11. Instructions for diagnosis of fasciolosis by ELISA method.

1) DEPOSIT OF THE SERA

a) Treatment of controls:
Controls are diluted to 1/20 by using the following method (see note 2 and 3)
- Dispense: - 190 ul of “Dilution buffer 2 » per well
- 10 pl of undiluted negative control in Al and A2.
- 10 pl of undiluted positive control in B 1 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 pl of “Dilution buffer 2 » per well
- 10 pl of each serum (individual serum or serum pool) in one coated well
(even-numbered columns)
- 10 pl of each serum (individual serum or serum pool) in one uncoated well (odd-

numbered columns)

Analyses

Homogenize the contents of the wells by gently shaking the plate (see note 1).
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Cover the plate (with a lid, aluminium or adhesive foil) and leave to incubate for 1 hour (£ 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 elimination of
crystals, which appeared at +5°C (x3°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.

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

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

3) DEPOSIT OF THE CONJUGATE

a) Dilute the conjugate to 1/100 with the “Dilution buffer 1”” and dispense 100 ul per well.

b) Cover the plate (with a lid, aluminium foil or adhesive) and incubate for 30 min. (£ 3 min.)
at 37°C (z 3°C).

4) WASHING

a) Empty the content of the plate by “flick-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) REVELATION

a) Dispense 100 pl of “Revelation Solution 3” ready to use per well
b) Incubate the plate at 21° (£ 5°C) for 20 minutes (away from the light).
¢) Dispense 100 ul of “Stop Solution” per well.
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d) Shake gently the plate until the coloured solution is homogenized. Wipe carefully the

underside of the plate:

6) READING

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

alr.

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

from an uncoated well from the OD.450 from a coated well.

INTERPRETATION

Calculate for each sample, the ratio S/P:

S/P = corrected OD450 value of the sample / corrected OD450 value of the positive control x

100

S/P % of the sample
Infestation within the herd

results and the level of
correlation between test

%E/P > 150%

+++ Strong Infestation

(>50% of infestation

S/P included between 80% and 150%

++ Medium Infestation

(between 20% and 50%
of infestation)

30<%E/P<80% + Low Infestation
(<20% of infestation)
S/P<30% 0 No infestation
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