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Abstract: Ovine fasciolosis in Ethiopia is prevalent and causes a significant economic loss. The area around
Bahir Dar is surrounded by Lake Tana and river Abay, where it is more prone to such parasitic diseases.
Although the area is conducive for ovine fasciolosis, there is lack of information about the prevalence and
economic loss attributes to fasciolosis. A cross-sectional study was conducted from October, 2011 up to
March, 2012 to determine the abattoir based prevalence, to point out associated risk factors of the disease and
to estimate financial loss due to liver condemnation in sheep slaughtered in Bahir Dar. Five hundred seventy
six animals were selected by a systematic random sampling method. Coprological examination for the
identification of eggs and post mortem examination for the detection of adult parasite were used. Out of 576
sheep studied, the overall prevalence of ovine fasciolosis was 8.5% and 10.6% through coprological and
postmortem examination methods, respectively. There was virtually perfect agreement between the two methods
(Kappa=0.88). Fachiola hepatica was the predominant species observed. The study revealed significantly
higher prevalence in adult sheep than young ones (P<0.05); however, sex and body condition didn’t show
significant difference (P>0.05) in the prevalence of ovine fasciolosis. With regard to the intensity of
pathological lesions, F. gigantica is found to be more severe as compared to that of F. hepatica. The direct
financial loss incurred due to liver condemnation was estimated to be 2,968.00 Ethiopian birr (US $178.08) per
annum. Finally, results of the current study suggests that ovine fasciolosis significantly affects the health and
productivity of sheep in the area. Hence, appropriate disease control measures need to be implemented to
address the setback.
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INTRODUCTION potential from the livestock sector is not efficiently

Ethiopia has an extremely  diverse  topography, a malnutrition, traditional management and disease. 
wide range of climatic features and a multitude of agro- Among the many parasitic problems of domestic
ecological zones which makes the country suitable for animals, fasciolosis is a major disease which imposes
different agricultural production systems. This intern has direct and indirect economic impact on livestock
contributed to the existence of the large diversity of farm production in ruminants which are the natural hosts for
animals’ genetic resource in the country [1]. In the varied fasciola. The health and economic impact of it may vary
agro climatic zones of Ethiopia, ruminant livestock are greatly from year to year, depending on the climate,
important source of income for rural communities and are management, level of infection, host immune status and
one of the major sources of foreign currency from exports age of the animal [5]. The disease is found in vast water
[2]. In Ethiopia, sheep are the dominant livestock lodged and marshy grazing field, a condition accepted to
providing up to 63% of cash income and 23% of food be ideal for the propagation and maintenance of high
substance value obtained from livestock production [3]. prevalence of infection [6]. The clinical manifestation of

Ethiopia possesses the highest number of livestock fasciolosis in infected animal has three forms: acute, sub-
population in Africa, but the productivity of this livestock acute and chronic forms [7]. It is generally accepted that
is generally lower than the Africa average [4]. The rich acute infection with fasciolosis can cause severe clinical

exploited due to several constraints including
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disease and a high mortality rate in grazing sheep, but the is the capital city of Amhara Regional State and is situated
economic impact due to chronic   infection   may    be    of on the southern shore of Lake Tana, the source of the
considerable importance to sheep production [6]. It Blue Nile (or Abay), in what was previously the Gojjam
remains untreated particularly when animals are suffering province. The city is located at 11°36’N latitude and
from sub clinical cases [8]. 37°23’E longitude and a distance of approximately 578 km

Fasciola hepatica and F. gigantica are north-northwest of Addis Ababa, [16]. The altitude of the
predominantly reported species responsible for the area ranges from 1562-2341 meter above sea level with an
disease in ruminants where their life cycle involve snail average humidity of 1500 mm and temperature of 15°C-
species, encysting of metacercaria in plant or by water 22°C [17]. 
environment from which animal can acquire infection [9]. The livestock of Amhara region comprises about 10.6
Mixed infections with both species may occur in areas million cattle, 5.7 million sheep, 4 million goats, 2.1 million
where the ecology is conducive for replication of the snail equine and 17.4 thousand camels. Small holder mixed
intermediate host [10]. The principal pathogenic effects farming dominates (80%) and livestock is an integral part
are anaemia, hypoalbuminaemia, calcification of the bile of farming system [18]. According to census made in 1996,
ducts and enlargement of the gall bladder. It also there are about 158, 564 cattle, 18, 827 sheep, 8,000
associated with ‘black disease’, Clostridium novyi type equines and 366,666 poultry in Bahir Dar and its
B complicated fatal condition [5]. surroundings [19].

The small size, high reproductive capacity and rapid The study animals comprised of local sheep of
growth rate, makes small ruminants with F. hepatica and various sex, age and body conditions presented for
F. gigantica causes significant economic  loss  estimated slaughter to Bahir Dar municipality abattoir and a private
at over US $ 2000 million per annum to the agricultural hotel known as Azwa. 
sector worldwide with over 600 million animals infected. In
the same way, in Ethiopia financial loss due to ovine Study Design: A cross-sectional study was conducted
fasciolosis alone is estimated at 48.8 million Ethiopian birr from October, 2011 up to March, 2012 
per annum [11]. 

Ovine fasciolosis in Ethiopia is prevalent and causes Sample Size  Determination  and  Sampling  Strategy:
a significant economic loss either in production loss or The sample size required for this study was determined
decrease productivity and loss of body condition [12-15]. based on sample size determination for simple random
Although it is high time to devise appropriate measures sampling of infinite population according to Thrusfield
so as to mitigate loss incurred due to this economically [20] as follows: 
important disease, the disease is usually overlooked and
consequently not given due attention to be sustainably n= 1.96 Pexp (1-Pexp)
addressed. Moreover, it has not been assessed all over               d
the country. To this end, the area around Bahir Dar is
surrounded by Lake Tana and river Abay, where it is more where,
prone to such parasitic diseases. n=required sample size

Hence, the objective of the present study was to: d= desires absolute precision

Estimate the current prevalence and predominant Since there was no previous study undertaken in the
species of ovine fasciolosis in the study area study area, the expected prevalence was considered to be
Point out the possible or associated risk factors of 50%. With 5% absolute precision at 95% confidence level,
the disease the number of sheep required to determine the prevalence
Estimate the financial loss due to liver condemnation was found to be 384. However, to increase precision, 1.5

MATERIALS AND METHODS individual animal was selected by using a systematic

The Study Area and Animals: The study was conducted
in Bahir Dar local municipality abattoir and a private hotel, Ante-Mortem Examination: Physical Examination, Age
Azwa, from October, 2011 to March, 2012. Bahir Dar town Determination and Body Condition Scoring

2

2

Pexp= expected prevalence

times the calculated, i.e. 576, was taken. Then each

random sampling method.
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Complete ante-mortem examination of the animals was severely affected: almost the entire organ is involved, liver
carried out shortly prior to slaughter. Inspection of the is cirrhotic and triangular in outline as the right lobe is
animals was made while at rest or in motion for any often atrophied.
obvious sign of disease. During sampling, animals’
identification number, sex, age and body condition Fasciola Species Identification: Palpation and incision
scoring were recorded. The body conditions were was made on each liver and bile duct to examine flukes.
grouped in to five and animals score 0-2, 3 and 4-5 are Then the parasites were collected in universal bottles to
classified as poor, medium and good conditions, identify the involved Fasciola species. Species
respectively according to Moard [21]. The age of sheep identification of the recovered Fasciola was performed
were classified in to two; sheep with the age of up to 1 (based on the morphological feature of the agents) and
year as young and sheep with more than 1 one year as classified into F. hepatica, F. gigantica, mixed and
adult [21]. immature or unidentified forms of liver fluke [5, 9].

Coprological Examination: A total of 576 fecal samples Estimation of Financial Loss Due to Liver Condemnation:
were examined in the laboratory to determine the The data collected to estimate the financial losses due to
prevalence of the disease. Faecal samples for rejection of livers was based on a six month slaughter
parasitological examination were collected directly from capacity of the abattoir, average market prices on
the rectum of each animal using disposable plastic gloves domestic  markets  and  the  condemnation  rates of
and placed in clean screw capped universal bottle with 3% specific  organ. Then the mean annual slaughter rates
formalin solution to avoid the eggs developing and were estimated from retrospective data recorded in the
hatching. Each sample was clearly labeled with animal past two years. Financial losses were then computed
identification. mathematically by adapting the formula of Ogunrinade

In the laboratory, coprological examinations were and Ogunrinade [24] as follows:
performed to detect the presence of fasciola eggs using
the standard sedimentation techniques. To differentiate EL= Srx * Coy * Roz
between eggs of paramphistomum species and fasciola
species a drop of methylene blue solution was added to Where,
the sediment. Eggs of fasciola species show yellowish EL: estimated annual economic loss due to organ
color while eggs of paramphistomum species stain by condemnation from international or domestic market.
methylene blue [22]. Srx: annual sheep/ goat slaughter rate of the abattoir

Postmortem Examination Roz: condemnation rates of sheep/ goat liver
Liver Inspection: Postmortem examination of liver and
associated bile duct was carefully performed. The Data Analysis: All raw data were recorded and double
examination techniques were undertaken to recover the entered in to Microsoft excel data base system to be
immature and adult parasite from the liver parenchyma and analyzed using statistics programme for social science
major bile ducts by visualization and palpation of the version 16. Prevalence of fasciolosis was calculated as the
entire organ followed by transverse incision of the organ number of sheep found infected with Fasciola, expressed
in order to confirm the case [5]. as the percentage of the total number of slaughtered [15].

Pathological Lesion Categorization: The pathological between coprological examination and post mortem
lesion categorization of the affected livers was undertaken examination techniques. Accordingly, Kappa>0.81:
on the basis of the intensity of lesions. Hence, affected suggests almost perfect agreement; 0.61-0.80: substantial
livers were grouped into three categories as per the agreement; 0.41-0.60: moderate agreement; 0.21-0.40: fair
criteria previously described by Ogunrinade and Adegoke agreement; 0-0.20: slight agreement; 0: poor agreement
[23]: lightly affected: a quarter of the organ is affected and [20]. Pearson’s chi-square (x ) was used to evaluate the
only one bile duct is prominently enlarged on the visceral association between the prevalence of fasciolosis and
surface of liver, moderately affected: half of the organ is different factors. P-value less than 0.05 (at 5% level of
affected and two or more bile ducts are hyperplastic and significance) were considered significant in all analysis.

Coy: average cost of each sheep/ goat liver

Kappa value was calculated to see the level of agreement

2



Advan. Biol. Res., 11 (5): 286-294, 2017

289

RESULTS Prevalence of Fasciolosis in Relation to Host Related

Prevalence of Ovine Fasciolosis 
Coprological and Postmortem Examination: Out of the
total of 576 fecal samples collected and examined
carefully, 49 were positive with overall prevalence of 8.5%
and out of 576 livers which were examined in the abattoir
and Azwa hotel, 61 were positive for ovine fasciolosis
with overall prevalence of 10.6%. In comparison,
postmortem examination method showed higher
prevalence than coprological examination. Nevertheless,
there is virtually perfect agreement between the two
methods (Kappa=0.88; P<0.05) (Table 1).

Table 1: Prevalence of ovine fasciolosis based on method of examination 
Ante mortem Postmortem

Result examination examination x  P- value 2

Negative 527 (91.5%) 515 (89.4%) 4.522E2  < 0.001a

Positive 49 (8.5%) 61 (10.6%) 
Total 576 (8.5%) 576 (10.6%)
Kappa: 0.880

Risk Factors: Among 576 slaughtered animals, higher
prevalence was observed in female animals than in males.
However, the difference in the prevalence of fasciolosis
between both sexes was not statistically significant
(P>0.05) (Table 2). 

The  study  conducted   to   see   the   influence  of
age on the prevalence of ovine fasciolosis revealed that
there was higher prevalence in adults and lower
prevalence in animals of younger age group. The
difference in the prevalence of ovine fasciolosis between
the two age group was statistically significant (P<0.05)
(Table 2). 

With regard to the body condition  of  the  animals,
the highest  prevalence was recorded in those animals
with poor body condition scores and the lowest in good
body condition. Nonetheless, the difference in the
prevalence of ovine fasciolosis according to the body
condition of animals was not statistically significant
(P>0.05) (Table 2).

Table 2: Prevalence of ovine fasciolosis based on age, sex and body condition 
Risk factors No. of examined No. of positive Prevalence (%) x P -value2

Age Young 317 18 5.7 17.964  <0.001a

Adult 259 43 16.6
Total 576 61 10.6

Sex Male 507 51 10.1 1.261  0.261a

Female 69 10 14.5
Total 576 61 10.6

Body Poor 267 36 13.5% 4.406  0.110a

condition Medium 195 16 8.2%
Good 114 9 7.9%
Total 576 61 10.6 %

Table 3: The intensity of pathological lesions produced in liver by Fasciola species
Species of Fasciola positives (%) Intensity of pathological lesions No. of Fasciola
Fasciola hepatica Severe 7 (23.3%)

Moderate 13 (43.3%)
Light 3 (10.0%)
Undifferentiated 7 (23.3%)
Total 30 (49.2%)

Fasciola gigantica Severe 9 (90.0%)
Moderate 1 (10.0%)
Light 0 (.0%)
Undifferentiated 0 (.0%)
Total 10 (16.4%)

Mixed Severe 8 (72.7%)
Moderate 3 (2.7%)
Light 0 (.0%)
Undifferentiated 0 (.0%)
Total 11 (18%)

Immature Severe 0 (.0%)
Moderate 1 (10.0%)
Light 0 (.0%)
Undifferentiated 9 (90.0%)
Total 10 (16.4%)

x : 1.074E3  P-value: <0.0012 a
,
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Table 4: The intensity of pathological lesion based on host related risk factors
Risk No. of 
factors examined Severe Moderate Light Un differentiated x  P-value2

 Age Young 317 2(0.6%) 6(1.9%) 0(0%) 10(3-2%) 32.054 <0.001a

Adult 259 25(9.7%) 9(3.5%) 3(1.2%) 6(2.3%)
Total 576 27(4.7%) 15(2.6%) 3(0.1%) 16(2.8%)

Sex Male 507 23(4.5%) 14(2.8%) 2(0.4%) 12(2.4%) 4.611 0.330a

Female 69 4(5.8%) 1(1.4%) 1(1.4%) 4(5.8%)
Total 576 27(4.7%) 15(2.6%) 3(0.5%) 16(2.8%)

Body condition Poor 267 21(7.9%) 7 (2.6%) 1 (0.4%) 7 (2.6%) 7.403  0.026a

Medium 195 5 (2.6%) 6 (3.1%) 2 (1.0%) 3 (1.5%)
Good 114 1 (0.9%) 2 (1.8%) 0 (.0%) 6 (5.3%)
Total 576 27(4.7%) 15(2.6%) 15(2.6%) 16(28%)

Picture 1: Camera made pictures of Fasciola species, i.e (a) F. hepatica, (b) F. gigantica and (c) mixed, during post
mortem examination

Intensity  of  Pathological  Lesions  Produced  in  Liver: Species  of   Fasciola   Identified in  the  Area:  Out   of
In relation to the intensity of pathological lesions 61  infected    livers   examined   carefully   to  determine
produced  in  liver  by  the  Fasciola  species,  infection  of the  species  involved, 30 (49.2%) were found to be
F. gigantica resulted with the highest severity. The affected by F. hepatica, 10 (16.4%) by F. gigantica,
variation in the intensity of pathological lesions produced 11(18.0%)  by  both  species  and  10   (16.4%) by
in liver by the Fasciola species was statistically significant immature   species    as    demonstrated    by    the
(P<0.05) (Table 3). following pictures which were taken during the time of

With respect to the age group, the intensity of examination.
pathological lesions produced in liver was higher in adults
than in younger sheep. The difference in the intensity of Financial Loss due to Liver Condemnation: During the
pathological lesions produced in liver between the two study period from October, 2011 to March, 2012, a total of
age group was statistically significant (P<0.05) (Table 4). 2500 sheep were slaughtered at Bahir Dar local

Based on sex of the animals, the intensity of municipality abattoir alone. During this time, through
pathological lesions produced in liver was higher in interview made with local butcher men in Bahir Dar town,
females than in males. However, the difference in the the price of one liver is 7 Ethiopian Birr. The direct loss
intensity of pathological lesions   produced   in   liver was thus computed according to the formula adopted
between the two sex group was not statistically from [24] as follows:
significant (P>0.05) (Table 4). 

Regarding the body condition of the animals, the EL = 2500 x 7 Ethiopian birr x 10.6 % = 1855 Ethiopian birr.
intensity of pathological lesions produced in liver was the
highest in those animals with poor body condition and This finding implied that the loss even from the edible
lowest in those animals with good body condition. The offal liver alone due to fasciolosis accounts for a
variation in the severity of pathological lesions produced tremendous loss if we have gone through for further
in liver among the three body conditions scores was study on the market. 
statistically significant (P<0.05) (Table 4).
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DISCUSSIONS which have given good management system and

There are different results reported on the prevailing before delivering to the market or slaughter house. 
of ovine fasciolosis in Ethiopia by many authors or There is also considerable significant variation
researchers in different year. In this study, out of the total regarding of severity of sheep liver by infection of the two
of 576 animals slaughtered in Bahir Dar local municipality fasciola species, namely, F. hepatica and F. gigantica.
abattoir and a private hotel known as Azwa, 61 (10.6%) of The difference between the prevalence of severity of
sheep are positive for fasciolosis. This result is Fasciola species to ovine liver was statistically significant
comparable to the previous studies done by Wassie [25] (P<0.05). Because of, there is considerable variation in the
in Nekemte (12.2%) [13] in Dre Dawa (14.8% [26], in Kalu susceptibility of different hosts for those fasciola species.
provine (19.6%) and it was relatively lower than the [38] in 1983, found that F. gigantica to be less infective
previous findings by Adem [27] in Zeway (30.4%) and but more pathogenic than F. hepatica in sheep and
Dinka [28] in Assela (32.9%). Significantly higher rabbits.
prevalence were reported by Michael [29] in Debre Zeit F. hepatica was identified as the most predominant
(51%), [30] in Kombolcha (51%), [31] in Ethiopian species infecting sheep. This could be associated with
highlands (61%) [32] in East Gojjam (53.2%), [33] in agro ecology of animal origin which favors intermediate
Western Shoa (70.4%) and Mezgebu [34] in Addis Ababa host, snail. For instance, Bahir Dar has an altitude of 1562-
(63.8%). The differences in the prevalence of ovine 2341 meter above sea level [17] which suites more for
fasciolosis reported by various authors could be due to L.truncatula, the main intermediate host for F. hepatica.
the difference in sampling period, awareness level of the Observations of Yilma and Malone [39] indicated that in
peoples for the disease, variation in the local climatic Ethiopia, F. hepatica is widely spread species in area with
factors favorable for the survival of intermediate host and/ an altitude above 1200-2560 meter above sea level
or the parasite. Besides, prevalence recorded in this study whereas F. gigantica appears to be the most common
is an abattoir based one. Undoubtedly, animals presented species in an altitude below 1800 meter above sea level
to the abattoir are by far better than those which are in the and Graber [10] explained that both species as co-exist in
field in terms of the attention given to their health, hence an area with altitude ranging between 1200 to 1800 meter
it is normal to expect lower prevalence. above sea levels. As described by Urquhart et al. [5], L.

The present study showed significantly higher truncatula is the most amphibious snail with a wide
prevalence (P<0.05) in adult sheep than young ones. This distribution throughout the world. Thus, the significant
might be due to the fact that adult animals experienced a difference between the species of liver flukes of the
longer time of exposure to  a  contaminated  pasture in examined animals could be associated with these factors.
relation to their age. The long prepatent period of the Based on coprological examination, 8.5% of sheep are
disease also has an effect not to be seen in younger positive for ovine fasciolosis. The lower prevalence of
animals [5]. In accord with my finding, [3, 35, 36] reported fasciolosis reported in this study using coproscopy as
higher prevalence in older sheep. compared to post mortem examination agrees with the

On the other hand, there was no significant difference work done by Henok and Mekonnen [35] and Ibrahim et
among the sex of the animal (P> 0.05). The absence of al.[ 40] and Sanchez-Andrade et al.[ 41]. This indicates
significant sex related differences was also reported by the lower sensitivity of this procedure in detecting the
[37]. The possible explanation for this could be owing to disease due to the intermittent nature of the expulsion of
the virtually similar exposure status of the animals in the eggs through the faeces. A period of 8–15 weeks after
grazing areas irrespective of their sexes. infection is needed for the appearance of Fasciola species

The study revealed no statistically significant eggs in the faeces, by which time most pathological
variation (P>0.05) in the prevalence of ovine fasciolosis lesions have already occurred [5]. On the other hand,
between the body condition scoring. In contrast to my even though post mortem examination is found to be more
work, [36] reported significantly higher prevalence sensitive than coproscopic examination, my Kappa value
(P<0.05) in those animals with poor body condition than (K=0.88) indicated a perfect agreement between the two
in those with good body conditions in the field. However, methods. In connection, [20] reported that postmortem
as previously indicated, this study is an abattoir based examination was considered a better diagnostic tool for
one. Thus, animals presented to the abattoir were those fasciolosis.

dewormed for the purpose of gaining profit by fattening
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