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ABSTRACT

RESUME

The aim of this study was to screen the domestic goat (Capra hircus)
population of district Sargodha, using ELISA based on the indigenous
excretory secretory antigens (ES Ag) for Fasciola (F.) spp. antibodies. The ES
Ag from the indigenous strains of Fasciola were procured from adult flukes
(F. gigantica) for the standardization and application of ELISA for seroepidemiology in the target goat population. A total of 3504 blood samples
were collected based on stratified random sampling from district Sargodha
during a calendar year (2013) for isolation of sera. The separated sera were
screened for anti-Fasciola Ab using BioRad Microplate Reader at 450 nm
wavelength. Data were statistically analyzed through multivariate analysis.
Of 3504 sera, 1496 (42.69%) were found positive for Ab against Fasciola
spp. Among the study determinants, tehsils, age and sex were found having
positive statistical association with the distribution of anti Fasciola Ab in
the goat population of district Sargodha. The distribution of anti Fasciola
Ab was higher in adults and female hosts during the winter season. Breed
was not found statistically associated with the sero-surveillance of Fasciola
spp. Among tehsils, Bhalwal, Shahpur, Kot Momin, Sahiwal, Sillanwali and
Sargodha were having anti Fasciola Ab in descending order of abundance.
ELISA based on the indigenous strains of Fasciola spp. proved a successful
application for wide scaled sero-surveillance of the sub-clinical disease. It is
recommended to apply the test on other geographically susceptible livestock
population for early diagnosis and control of the disease.

Etude séroépidémiologique de la fasciolose chez la chèvre
au Pakistan
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Introduction
In domestic goats (Capra hircus) fascioliasis is presumed
to be a less important and less frequent infection than other
ruminants; however, it is prevalent in different parts of the
world e.g. 14% in India [57], 18% in Turkey [61], 20% in
Chile [54], 20% in Morocco [32] and 72% in China [64].
Goats are found to be very sensitive for natural as well as
trial infections [49]. Conventional coprological examination
through optical microscopy is extensively used for routine
diagnosis of helminthes in general and Fasciola spp. in
specific [8]. However, this fails to detect milder infections
or those earlier than 8 weeks of infection [45]. Mostly,
fascioliasis appears as chronic disease with low mortality;
however, a less frequent acute form increases the rate of
mortality [38]. These losses attributable to fascioliasis can
be reduced by treating the animals diagnosed at their initial
stages of infection through sensitive as well as specific tests

Le but de cette étude était de tester la population de chèvres domestiques
(Capra hircus) du district de Sargodha vis-à-vis d’anticorps détectés par
ELISA à l’aide d’antigènes excretés/sécrétés (ES Ag) de Fasciola (F.) spp.
Les ES Ag obtenus à partir des souches indigènes adultes de Fasciola (F.
gigantica) ont été utilisés pour la normalisation et l’application de ELISA
pour la détection séroépidémiologique dans la population de chèvres
cibles. Un total de 3504 échantillons de sang a été recueilli sur la base d’un
échantillonnage aléatoire stratifié dans le district de Sargodha au cours
d’une année civile (2013). Les sérums ont été testés quant à la presence
d’anticorps anti-Fasciola en utilisant un lecteur de microplaques BioRad à la
longueur d’onde de 450 nm. Les données ont été analysées statistiquement
par analyse multivariée. Sur les 3504 sérums, 1496 (42,7%) se sont révélés
positifs. Parmi les facteurs déterminants de l’étude, la localisation, l’âge et le
sexe ont été trouvés comme ayant une association statistique positive avec
la distribution d’anticorps anti-Fasciola. La plus forte séropositivité a été
observée chez les adultes femelles pendant l’hiver. La race est apparue sans
effet. Des différences entre lieux de collectes ont été observées. Cette étude
suggère d’appliquer le test de détection sur d’autres animaux sensibles pour
le diagnostic et le contrôle précoce de la maladie dans la région.

e.g. Polymerase chain reaction (PCR) and enzyme-linked
Immuno-sorbent assay (ELISA) [65].
In Pakistan, fascioliasis is prevalent in many areas e.g.
0.66% in Islamabad [19], 4% in Faisalabad [27], 5% in Ziarat
[48], 5.28% in Jammu Kashmir [43], 12.5% in Dera Ismail
Khan [5], 20.93% in Quetta [4], 28.75% in Multan [59],
33.18% in Toba Tek Singh [36], and 73.2% in Jhelum Valley
[18]. Recently, 38.78% prevalence of caprine fascioliasis in
district Sargodha has been reported through conventional
coprological assay [9]. ELISA is one of the reliable technique
for early sero-diagnosis of fascioliasis among the available
ones. Commercially available ELISA kits are in use for
detection of fascioliasis but its sensitivity and specificity varies
according to geographic variation [22,50]. So the results of
commercially available ELISA kits cannot be extrapolated
to the field situations of Pakistan with good accuracy. The
present paper reports the application of ELISA based on the
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excretory secretory antigens (ES Ag) of indigenous strains of
F. gigantica as standardized earlier by Rehman [50].

Materials and Methods
STUDY AREA
Study was contucted in district Sargodha which
predominantly contains flat and fertile plains; although, few
small hills are present on the Sargodha-Faisalabad Road. The
detailed statistics of the district Sargodha has been reported
elsewhere [9].

PREPARATION OF EXCRETORY/SECRETORY ANTIGENS
The method described by Anderson et al. [8] and
standardized by Rehman [50] was used to prepare ES Ag
from adult Fasciola. Briefly, adult parasites, in batches of
about 20, were put into 50 mL of phosphate buffer saline
(PBS) at 37°C. Initial regurgitant, comprising of blood,
bile and debris, was removed after swirling the containers
containing the flukes. Fresh PBS medium was added and
this process repeated at least three times over a period of
20 minutes. The flukes were incubated in fresh PBS for 6-8
hours at 37°C. After incubation, the fluid containing the ES
Ag was centrifuged at 2500 rpm at 4°C for 15 minutes, passed
through a 0.22 µm filter and stored at -20°C until required.
The protein concentration of this solution was estimated
spectrophotometrically at 280 nm.

SAMPLING OF ANIMALS
Sampling was done from all the six tehsils (administrative
divisions) of district Sargodha through stratified random
sampling and proportional allocation method at 95%
confidence interval using the following formula [60] as
follows:
1.96²Pexp (1-Pexp)
n=
d²
Where, n = Sample size; Pexp = Expected prevalence;
d2 = Desired precision
Taking an expected prevalence of 25.46% [34] at 5%
precision level, sample size was calculated for goat as 292. A
total of 3504 sera samples were collected during a calendar
year 2013 (292 during each month). According to Punjab
Development Statistics [46], total goat population is 588
thousands in district Sargodha. The distribution of goat in
tehsils is as follow: 104500 in Sargodha, 122500 in Bhalwal,
98500 in Sahiwal, 80500 in Sillanwali, 93500 in Shahpur and
88500 in Kot Momin. Numbers of animals to be sampled
from each of six tehsils (considered as stratum) of district
Sargodha was calculated by following formula:
Nk
nk = n
N
Where, N = Population size; Nk = Population size of stratum;
n = Total sample size; nk = Sample size from each stratum.
Revue Méd. Vét., 2016, 167, 1-2, 10-17
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COLLECTION OF BLOOD SAMPLES
About 10 mL whole blood sample from each subject
were collected from all the six tehsils of district Sargodha in
vacutainers (gel and clot activator) without anticoagulant.
The blood was allowed to clot for 30-45 minutes before
centrifugation at 2500 rpm for 15 minutes. The supernatant
(serum) was aspirated carefully and stored at -20°C after
making aliquots of 0.5 mL till further use.

THE ELISA
Optimum dilutions of antigen, serum and horse
radish peroxidase (HRP) conjugated anti-goat antibodies
(Fitzgerald Industries International, USA) were determined
by checkerboard titration (CBT) as described by Crowther
[14] and Rehman [50]. Mean OD value of negative group was
0.0868 ± 0.059. The cut-off point value was determined by
the following formula:
Cut-off value = Mean OD value of negative group + 2
(0.059)
The ELISA test protocol of Rehman [50] was followed.
Briefly, the ES Ag at dilution of 1/200 was added (50 uL/
well) into all columns of microtiter plate. After overnight
incubation at 4°C, the plates were washed five times with
washing solution (0.05% Tween 20 in PBS). Nonspecific
binding was blocked using 5% skimmed milk in PBS at 37°C
for 1 hour. Subsequently, 50 µL of 1/100 dilution of serum
were added to each well. After 1 hour of incubation at 37°C,
50 µL of a 1/5,000 dilution of HRP-labeled rabbit anti-goat
IgG was added to each well and the plate was again incubated
at 37°C for 1 hour. Between each step, plates were washed five
times in rinse solution for 2 min. After the conjugation step,
tetra-methyl benzidine (TMB) was added and incubation of
10 minutes was given. Reaction was stopped by adding 50
µL of 0.6 N sulphuric acid. Optical density (OD) values were
measured at 450 nm through iMark Microplate Reader S/N
14309 (BIORAD, USA).

STATISTICAL ANALYSIS
Multiple logistic regression analysis and Odd’s ratio was
carried out for epidemiological studies of goat fascioliasis
and its associated risk factors [55]. All statistical procedures
were carried out using SAS [53] software package at 95%
level of confidence.

Results
Overall prevalence of fascioliasis in district Sargodha was
found to be 42.69% (1496/3504). Prevalence of fascioliasis
was found to be significantly higher (P<0.05) in adults and
females than young stocks and males, respectively. Among
seasons, fascioliasis was highly significant (P<0.05) in the
winter followed in order by autumn and spring while,
summer was found to be non-significant. All breeds of goats
were equally susceptible to carry fascioliasis i.e. breed was not
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found statistically associated with the sero-surveillance of
Fasciola spp. Among tehsils, Bhalwal, Shahpur, Kot Momin,
Sahiwal, Sillanwali and Sargodha were having anti Fasciola
Ab in descending order of abundance (Fig. 1).
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mainly relied upon the faecal examination for detection of
eggs [34]. Although this technique has been used from the
last several decades, but has some drawbacks e.g. lower
sensitivity which increases the probability of false negative
results in earlier stages of infection, low-intensity infections
[17] and/or ectopic infection [8]. However, in higher intensity
infections, conventional diagnostic assays are very sensitive
and have advantages over other techniques, like low cost and
easier to perform [13].
Under the given limitations of the conventional copromicroscopic techniques, various other approaches such
as immuno and DNA based diagnostic assays have been
developed for parasitic diagnosis in general. Specifically, the
use of molecular techniques have coined their worth due to
their higher sensitivity, accuracy, and efficiency in early and
true detection of fascioliasis [11,30,50] .

Figure 1: Overall prevalence of fascioliasis in goat population of district
Sargodha using ELISA based on the excretory secretory antigens of the
indigenous strains of F. gigantica.

Overall prevalence of fascioliasis was found to be highest
(52.32%) in tehsil Bhalwal. Where the prevalence was
significantly higher (P<0.05) in adults while, the sex and
breed was found to insignificant. In tehsil Shahpur, a highly
positive association (P<0.05) of fascioliasis was found with
the sex of host being higher in female as compared to male,
however, the age was found insignificant (P>0.05) but little
higher in case of adult as compared to young. Fascioliasis, in
tehsil Kot Momin was found statistically associated (P<0.05)
with the age group, whereas, other determinants like sex and
breed were found to be statistically non-significant. Overall
prevalence of fascioliasis was 43.70% in tehsil Sahiwal. Where
non-significant association was found in associated risk
factors like age, sex, breed and season. In tehsil Sillanwali, a
highly positive association (P<0.05) of fascioliasis was found
with the sex of host being higher in female as compared to
male. The risk of disease was found to be insignificant in
case of age and breed. Fascioliasis, in tehsil Sargodha was
found statistically associated (P<0.05) with the age group
i.e. a significantly higher prevalence was found in adults as
compared youngs. Whereas, other determinants like sex and
breed were found to be statistically non-significant. Among
the four seasons, fascioliasis was found to be significantly
(P<0.05) higher in winter followed in order by that of
autumn, spring, and summer in all the six tehsils of Sargodha
district (Fig. 2).

Discussion
Fascioliasis is an important infectious disease of small and
large ruminant population throughout the world [47] having
zoonotic significance [23]. In most of the cases, fascioliasis
appears as chronic disease with low mortality but acute
form increases the rate of mortality [38]. In the developing
countries, the diagnosis of fascioliasis in animals has been

The immunological response to ES, Somatic and surface
Ag of Fasciola has been found promising; however, western
blot analysis indicated higher specificity of ES Ag than those
of somatic and surface Ag for sero-diagnosis of fascioliasis
[10,52]. In Pakistan, an indirect ELISA based on the ES Ag of
the indigenous strains of F. gigantica has been standardized
and successfully applied in large ruminants for early diagnosis
of fascioliasis with acceptable performance [50]. Our study
reports the first successful implementation of this test for
sero-surveillance of the goat fascioliasis.
Overall sero-prevalence of goat fascioliasis in district
Sargodha was recorded higher as compared to those reported
by Islam et al. [28], Utuk et al. [63], Gebeyehu et al. [20],
Gebeyehu et al. [21] but lower than Hillyer et al. [25], Ibarra
et al. [26], Anderson et al. [8], Molloy et al. [44], Kooshan
et al. [37], Al-Khafajy [6], Damwesh and Ardo [16]. The
prevalence and method used for the determination of fasciola
infection by the above mentioned scientists is given in table I.
In many districts of Pakistan, such as Faisalabad [27], Ziarat
[48], Quetta [4], Multan [59], Islamabad [19], Toba Tek
Singh [36], Dera Ismail Khan [5], Sargodha [2], and Jammu
Kashmir [43] copro-microscopic assay has been used for
detection of fascioliasis, which shows lower prevalence than
this study. The presence of higher prevalence in the study
area is directly correlated to the geographic location and
conditions i.e. marshy and low lying area with high humidity
provide suitable habitation for snail. The availability of
snail, rainfall, temperature (>9.5 °C), soil moisture and/or
humidity propagate the development of parasite [1]. Other
than this, the reason for these variations might be due to
difference in agro-ecological conditions, movement of
animals for grazing near to water logged areas, traditional
pasture management practices, amount of rainfall, flooding
during rainy season, differences in landscape e.g. agricultural
irrigation practices and swampy areas [51,62]. Moreover,
adaptation of unhygienic measures, use of inappropriate
drugs and undiscriminating trade of animals also help in the
propagation of disease [29].
Revue Méd. Vét., 2016, 167, 1-2, 10-17
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Figure 2: Association of determinants with the frequency distribution of goat fasciolosis in all six tehsil of district Sargodha, Punjab, Pakistan determined using
ELISA based on the excretory secretory antigens of the indigenous strains of F. gigantica. A = Bhalwal; B = Shahpur; C = Kot Momin; D = Sahiwal; E =
Sillanwali; F = Sargodha; B1 = Teddy; B2 = Non descriptive; B3 = Beetal; B4 = Dera Din Panah; A = Adult; Y = Young; M = Male; F = Female; W = Winter;
A = Autumn; Sp = Spring; Su = Summer.

In most of the study, female sex was found to be highly
significant for fascioliasis than male e.g. Maqbool et al. [40],
Mazid et al. [41], Ahmed et al. [3], Talukde et al. [58], and
Khan et al. [35] reported that females are more prone to
fascioliasis than male. In some studies conducted by Khan
et al. [33], Chanie and Begashaw [12] and Gebeyehu et al.
[21] the sex was found to be a non-significant determinant
for fascioliasis. The probable reasons for higher prevalence
Revue Méd. Vét., 2016, 167, 1-2, 10-17

of female goats in this country are; the females are rear for
long time i.e. the chances of exposure to the disease increase,
continuous physiological changes during productive activity
such as pregnancy and lactation posed stress on females [12],
lack of proper nutrition for animals especially for females
during production, continuous grazing of animals on waterlogged areas [56].
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Prevalence (%)

Method

Country

Reference

38.00

ELISA Kit (Fasciola ELISa kit,
Institute Pourquier, France)

Bangladesh

16.20

Using the commercial ELISA kit

Turkey

15.60

Home-made ES antigen based
indirect ELISA method.

01.10

ELISA test kit (IDEXX, Montpellier,
France)

Korea

[20]

09.40

ELISA kit

Korea

[21]

89.00

ES antigen based ELISA

Bolivia

[25]

52.15

ES antigen based ELISA

Mexico

[26]

78.26

ES antigen based ELISA

Vietnam

[8]

60.20

ELISA Kit, Institute Pourquier
(Montpellier, France)

Australia

[44]

90.00

ES antigen based ELISA

Iran

[37]

55.80

ELISA kit

Iraq

[6]

72.00

ELISA kit

North Eastern Nigeria

[16]

[28]
[63]

Table I: The prevalence and method used for the determination of fasciola infection in different parts of the world

Among age groups, fascioliasis has been reported higher in
adults than in young’s by Keyyu et al. [31], Tasawar et al. [59],
Mbaya et al. [42], Al-Khafajy [6], Hassan et al. [24], Ahmad
[2], Gebeyehu et al. [20]. The higher prevalence in adult goats
might be due to their routine grazing near submerged areas,
longer exposure to the infection, long latent phase in the
host (about 5-6 months), and the compromised immunity
of animals. However, Dagnachew et al. [15], Gebeyehu et
al. [21] and Anjum et al. [9] recorded higher prevalence in
young goats. The presence of higher prevalence in younger
animals might be due to get infection immediately after birth
or due to hyper endemicity of infection in those areas.
Prevalence of fascioliasis was found highest during the
months of winter which is similar to the study of Lemma et al.
[39], Selim et al. [56], Rehman et al. [50] and Anjum et al. [9].
This might be due to progressive increase in the percentage
of animals passing fluke eggs during the end of dry season
and at the start of rainy season [31]. Typical weather such
as proper humidity, temperature, rainfall provide suitable
conditions for growth and development of Fasciola spp. as
well as their intermediate host snail [34].
In present study the relatively higher prevalence of
goat fascioliasis was found in tehsil Bhalwal, and Shahpur.
This might be due to presence of river Jhelum and river
Chenab along the boundaries of these tehsils. An association
between flooded areas and prevalence of fascioliasis was also
determined by Alves et al. [7] in Brazil.
It is concluded that the ELISA, based on the ES Ag of
indigenous F. gigantica has good diagnostic efficacy, which
can be used for early detection of fascioliasis in endemic
regions of the world. By using ELISA test employed in

thisstudy, the morbidity and mortality of livestock population
due to fascioliasis can be reduced by treating the animals
prior to the development of liver pathology.

Acknowledgements
Financial support of this study was provided by the
Higher Education Commission (HEC), Islamabad through
project No. 20-1483/R&D/09/2845 under National Research
Program for Universities (NRPU). Authors would like to
submit the gratitude towards the goat keepers of the study
area for their cooperation during the blood sampling.

References
1. - 	 ABDULHAKIM Y., ADDIS M.: An abattoir study on
the prevalence of fasciolosis in cattle, sheep and goats
in Debre Zeit Town, Ethiopia. Global Veterinaria, 2012,
8, 308-314.
2. - 	 AHMAD M.: Slaughter house based epidemiology
of Fascioliasis in small ruminants and comparative
efficacy of commercial fasciolicides in district Sargodha.
M.Phil. Thesis, Department of Parasitology, Faculty
of Veterinary Sciences, University of Agriculture,
Faisalabad, 2012.
3. - 	 AHMED E.F., KANCHANA M., SORNTHEP T.:
Parasitological and hematological study on Fasciola
spp. infections in local breeds of sheep in middle Awash
River basin, afar region, Ethiopia. Kasetsart J. Nat. Sci.,
2008, 42, 271-277.
4. - 	 AHMED S., NAWAZ M., GUL R., ZAKIR M., RAZZAQ
A.: Diversity and prevalence of trematode in livers of
sheep and goat in Quetta, Pakistan. Pak. J. Zool., 2005,
37, 205-210.
Revue Méd. Vét., 2016, 167, 1-2, 10-17

SEROEPIDEMIOLOGY OF GOAT FASCIOLIASIS IN PAKISTAN
5. - 	 AKHTAR A., ARSHAD M., AMEER M.: Prevalence
of Fasciola hepatica in sheep and goats in district Dera
Ismail Khan. Pak. J. Sci., 2012, 64, 31-34.
6. - 	 AL-KHAFAJY A.M.A.: Detection of fascioliasis in sheep
and cattle by using of ELISA technique. AL-Qadisiya J.
Vet. Med. Sci., 2011, 10, 131-135.
7. - 	 ALVES D.P., CARNEIRO M.B., MARTINS I.V.F.,
BERNARDO C.C., DONATELE D.M., PEREIRA
O.S., ALMEIDA B.R., AVELAR B.R., LEÃO A.G.C.:
Distribution and factors associated with Fasciola
hepatica infection in cattle in the south of Espirito Santo
State, Brazil. J. Venom Anim. Toxins Tropic. Dis., 2011,
17, 271-276.
8. - 	 ANDERSON N., LUONG T.T., VO N.G., BUI K.L.,
SMOOKER P.M., SPITHIL T.W.: The sensitivity and
speciﬁcity of two methods for detecting Fasciola
infections in cattle. Vet. Parasitol., 1999, 83, 15-24.
9. - 	 ANJUM R., KHAN M.N., SAJID M.S., JAVED M.T.:
Frequency distribution of fasciolosis in small ruminants
population at district Sargodha. Global Veterinaria.,
2014, 12, 26-32.
10. - 	 BAUTISTA-GARFIAS C.R., LOPEZ-ARELLANO
M.E., SANCHEZ-ALBARRAN A.: A new method
for serodiagnosis of sheep fascioliasis using helminth
excretory-secretory products. Parasitol. Res., 1989, 76,
135-137.
11. - 	 BERGQUIST R., JOHANSEN M.V., UTZINGER J.:
Diagnostic dilemmas in helminthology: what tools to
use and when? Trends Parasitol., 2009, 25, 151-156.
12. - 	 CHANIE M., BEGASHAW S.: Assessment of the
economic impact and prevalence of ovine fasciolosis
in MenzLaloMidir District, Northeast Ethiopia. Vet.
World., 2012, 5, 261-264.
13. - 	 CONCEIÇÃO M.A., DURÃO R.M., COSTA I.H., DA
COSTA J.M.: Evaluation of a simple sedimentation
method (modified McMaster) for diagnosis of bovine
fascioliosis. Vet. Parasitol., 2002, 105, 337-343.
14. - 	 CROWTHER J.R.: The ELISA Guidebook: Methods
in molecular biology. 2nd Ed. Humana Press, a part of
Springer Science Business Media: NY, USA, 2009, 4858.
15. - 	 DAGNACHEW S., MAMUTE A.A., TEMESGEN W.:
Epidemiology of gastrointestinal helminthiasis of small
ruminants in selected sites of North Gondar zone,
Northwest Ethiopia. Ethiopia Vet. J., 2011, 15, 57-68.
16. - 	 DAMWESH S.D., ARDO M.B.: Detection of Fasciola
gigantica antibodies using pourquier ELISA kit. Sokoto
J. Vet. Sci., 2013, 11, 43-48.
17. - 	 DIXIT A.K., YADAV S.C., SHARMA R.L.: 28 kDa
Fasciola gigantica cysteine proteinase in the diagnosis
of prepatent ovine fasciolosis. Vet. Parasitol., 2002, 109,
233-247.
18. - 	 DURRANI M.S., CHAUDHRY N.I., ANWAR A.H.:
The incidence of gastro-intestinal parasitism in sheep
and goats of Jhelum valley (Azad Kashmir). Pak. Vet. J.,
1981, 1, 164-165.

Revue Méd. Vét., 2016, 167, 1-2, 10-17

15

19. - 	 GADAHI J.A., ARSHED M.J., ALI Q., JAVAID S.B.,
SHAH S.I.: Prevalence of gastrointestinal parasites
of sheep and goat in and around Rawalpindi and
Islamabad, Pakistan. Vet. World., 2009, 2, 51-53.
20. - 	 GEBEYEHU E.B., JUNG B.Y., BYUN J.W., OEM J.K.,
KIM H.Y., LEE S.J., PARK S.C., KWAK D.: Serologic
detection of antibodies against Fasciola hepatica in
native Korean goats (Capra hircus coreanae). Vet. Med.,
2013, 58, 609-612.
21. - 	 GEBEYEHU E.B., SEO M.G., OUH I.O., KWON Y.S.,
RHEE M.H., KWON O.D., KIM T.H., KWAK D.:
Detection of antibodies against Fasciola hepatica in
cattle of Ulleung Island, Korea. Vet. Arhiv., 2014, 84,
311-317.
22. - 	 GREINER M., GARDNER I.A.: Epidemiologic issues in
the validation of veterinary diagnostic tests. Prev. Vet.
Med., 2000, 45, 3-22.
23. - 	 HAROUN E.M., HILLYER G.V.: Resistance to
fasciolosis- a review. Vet. Parasitol., 1986, 20, 63-93.
24. - 	 HASSAN M.M., HOQUE M.A., ISLAM S.K.M.A.,
KHAN S.A., ROY K., BANU Q.: A prevalence of parasites
in black Bengal goats in Chittagong, Bangladesh. Int. J.
Livest. Prod., 2011, 2, 40-44.
25. - 	 HILLYER G.V., DE GALANES M.S., BUCHON P.,
BJORLAND J.: Herd evaluation by enzyme-linked
immunosorbent assay for the determination of Fasciola
hepatica infection in sheep and cattle from the Altiplano
of Bolivia. Vet. Parasitol., 1996, 61, 211-220.
26. - 	 IBARRA F.A., MONTENEGRO N., VERA Y.,
BOULARD C., QUIROZ H., FLORES J., OCHOA P.:
Comparison of three ELISA tests for seroepidemiology
of bovine fascioliosis. Vet. Parasitol., 1998, 77, 229-236.
27. - 	 IQBAL Z., HAYAT C.S., HAYAT B.: Natural infection of
helminthes in livers and lungs of sheep and goats. Pak. J.
Agric. Sci., 1986, 23, 136-140.
28. - 	 ISLAM M.R., TAIMUR M.J.F.A., TANZIM N.,
SULTANA T., ROH Y.S., KIM B.: Sero-Diagnosis of
Fasciola gigantica Infestations in Goats Using Elisa and
its Comparison with Fecal Sample Analysis. J. Anim.
Vet. Adv., 2012, 11, 3806-3811.
29. - 	 JABBAR A., IQBAL Z., KERBOEUF D., MUHAMMAD
G., KHAN M.N., AFFAQ M.: Anthelmintic resistance:
the state of play revisited. Life Sci., 2006, 79, 2413-2431.
30. - 	 KEISER J., UTZINGER J.: Food–borne trematodiases.
Clin. Microbiol. Rev., 2009, 22, 466-483.
31. - 	 KEYYU J.D., MONRAD J., KYVSGAARD N.C.,
KASSUKU A.A.: Epidemiology of Fasciola gigantica and
Amphistomes in cattle on traditional, small-scale dairy
and large-scale dairy farms in the Southern Highlands
of Tanzania. Trop. Anim. Health Prod., 2005, 37, 303314.
32. - 	 KHALLAAYOUNE K., EL HARI M.: Variations
saisonnières de l’infestation par Fasciola hepatica chez
la chèvre dans la région du Haouz. Annales de Rech. Vét.,
1991, 22, 219-226.
.

16
33. - 	 KHAN M.K., SAJID M.S., KHAN M.N., IQBAL Z.,
ARSHAD M., HUSSAIN A.: Point prevalence of bovine
fascioliasis and the influence of chemotherapy on the
milk yield in a lactating bovine population from the
district of Toba Tek Singh, Pakistan. J. Helminthol.,
2011, 85, 334-338.
34. - 	 KHAN M.K., SAJID M.S., KHAN M.N., IQBAL Z.,
IQBAL M.U.: Bovine fascioliasis: Prevalence, effects of
treatment on productivity and cost benefit analysis in
five districts of Punjab,Pakistan. Res. Vet. Sci., 2009, 87,
70-75.
35. - 	 KHAN M.K., SAJID M.S., RIAZ H., AHMAD N.E.,
HE L., SHAHZAD M., HUSSAIN A., KHAN M.N.,
IQBAL Z., ZHAO J.: The global burden of fasciolosis in
domestic animals with an outlook on the contribution
of new approaches for diagnosis and control. Parasitol.
Res., 2013, 112, 2421-2430.
36. - 	 KHAN M.N., SAJID M.S., KHAN M.K., IQBAL
Z., HUSSAIN A.: Gastrointestinal helminthiasis:
prevalence and associated determinants in domestic
ruminants of district Toba Tek Singh, Punjab, Pakistan.
Parasitol. Res., 2010, 107, 787-794.
37. - 	 KOOSHAN G.R., HASHEMI T., NAGHIBI A.E.: Use
of somatic and excertory-secretory antigens of Fasciola
hepatica in diagnosis of sheep by ELISA. J. Agric. Envron
Sci., 2010, 7, 170-175.
38. - 	 LEATHERS C.W., FOREYT W.J., FETCHER A.,
FOREYT K.M.: Clinical fascioliasis in domestic goats in
Montana. J. Am. Vet. Med. Assoc., 1982, 180, 1451-1454.
39. - 	 LEMMA B., GABRE F., TEDLA S.: Studies on fascioliasis
in four selected sites in Ethiopia. Vet. Parasitol., 1985,
18, 29-37.
40. - 	 MAQBOOL A., HAYAT C.S., AKHTAR T., HASHMI
H.A.: Epidemiology of fasciolosis in buffaloes under
different managemental conditions. Vet. Arch., 2000, 72,
221-228.
41. - 	 MAZID M.A., BHATTACHARJEE J., BEGUM N.,
RAHMAN M.H.: Helminth parasites of the digestive
system of sheep in Mymensingh, Bangladesh. Bangldesh
J. Vet. Med., 2006, 4, 117-122.
42. - 	 MBAYA A.W., SHINGU P., LUKA J.: A retrospective
study on the prevalence of Fasciola infection in sheep
and goats at slaughter and associated economic losses
from condemnation of infected liver in maiduguri
abattoir, Nigeria. Nigeria Vet. J., 2010, 3, 224-228.
43. - 	 MIR M.R., CHISHTI M.Z., RASHID M., DAR S.A.,
KATOCH R., MEHRAJ M., DAR M.A., RASOOL R.:
The epidemiology of caprine fascioliasis in Jammu
(J&K) – India. Int. J. Food. Agric. Vet. Sci., 2013, 3, 233237.
44. - 	 MOLLOY J.B., ANDERSON G.R., FLETCHER T.I.,
LANDMANN J., KNIGHT B.C.: Evaluation of a
commercially available enzyme-linked immunosorbent
assay for detecting antibodies to Fasciola hepatica
and Fasciola gigantica in cattle, sheep and buffaloes in
Australia. Vet. Parasitol., 2005, 130, 207-212.
45. - 	 O’NEILL S., BRADY M., CALLANAN M.T., MULCAHY
J.J., JOYCE G., MILLS P., DALTON J.P.: Fasciola hepatica

RIZWAN (H. M.) AND COLLABORATORS
infection downregulates Th1 responses in mice. Parasite
Immunol., 2000, 22, 147-155.
46. - 	 Punjab Development Statistics. Bureau of Statistics,
Government of the Punjab Lahore; 2012. P. 230.
47. - 	 RAMAJO V., OLEAGA A., CASANUEVA P., HILLYER
G.V., MURO A.: Vaccination of sheep against Fasciola
hepatica with homologous fatty acid binding proteins.
Vet. Parasitol., 2001, 97, 35-46.
48. - 	 RAZZAQ A., FARIQUE S., JAN S., TAREEN S.:
Incidence of internal parasites in sheep and goats
of Asghara valley in Ziarat district of Balochistan.
Balochistan J. Agric. Sci., 2002, 3, 43-50.
49. - 	 REDDINGTON J.J., LEID R.W., WESCOTT R.B.: The
susceptibility of the goat to Fasciola hepatica infections.
Vet. Parasitol., 1986, 19, 145-150.
50. - 	 REHMAN T.U.: ELISA based surveillance of bovine
Fascioliasis in district Sargodha. PhD. Thesis,
Department of Parasitology, Faculty of Veterinary
Sciences, University of Agriculture, Faisalabad, 2013.
51. - 	 RELF V., GOOD B., HANRAHAN J., MCCARTHY
E., FORBES A., DEWAAL T.H.: Temporal studies on
Fasciola hepatica in Galba truncatula in the west of
Ireland. Vet. Parasitol., 2011, 175, 287-292.
52. - 	 RODRIGUEZ-PEREZ J., HILLYER G.V.: Detection
of excretory-secretory circulating antigens in sheep
infected with Fasciola hepatica and with Schistosoma
mansoni and F. hepatica. Vet. Parasitol., 1995, 56, 57-66.
53. - 	 SAS: 2010. SAS/STAT User guides version 6.12. SAS
InstInc, Cary NC.
54. - 	 SCHENONE H., ROJAS A.: Epidemiologla de la
fasciolosis animal en Chile. Tendencia de las tasas de
infeccion, por regiones, en cinco especies de mamfferos
de consumo beneficiados en mataderos del pals (19761977). Bol. Chil. Parasitol., 1988, 43, 68-70.
55. - 	 SCHORK M.A., REMINGTON R.D.: Statistics with
applications to the biological and health sciences.
Lexington, Kentechy; USA, 2010, 496.
56. - 	 SELIM M., SEN M.M., RAHMAN A.: An abattoir survey
on the liver diseases of Black Bengal goats. Bangladesh
Vet. J., 1997, 31, 113-114.
57. - 	 SHARMA R.L., DHAR D.N., RAINA O.K.: Studies
on the prevalence and laboratory transmission of
fasciolosis in animals in the Kashmir valley. Br. Vet. J.,
1989, 145, 57-61.
58. - 	 TALUKDE S., BHUIYAN M.J., HOSSAIN M.M.,
UDDIN M.M., PAUL S., HOWLADER M.M.R.:
Pathological investigation of liver fluke infection
of slaughtered Black Bengal goat in selected area of
Bangladesh. Bangladesh J. Vet. Med., 2010, 8, 35-40.
59. - 	 TASAWAR Z., MUNIR U., HAYAT C.S., LASHARI
M.H.: The prevalence of Fasciola hepatica in goats
around Multan. Pak. Vet. J., 2007, 27, 5-7.
60. - 	 THRUSFIELD M.: Veterinary Epidemiology. Blackwell
Science; University of Endinburg, London, 2007. 180188.
.
61. - 	 TOPARLAK M., GUL Y.: Liver fluke infections in
goats slaughtered at Van abattoir. Vet. Fakultesi Dergisi,
Ankara Universitesi, 1988, 35, 412-417
.
Revue Méd. Vét., 2016, 167, 1-2, 10-17

SEROEPIDEMIOLOGY OF GOAT FASCIOLIASIS IN PAKISTAN
62. - 	 URQUHART G.M., ARMOUR J., DUNCAN J.L.,
DUNN A.M., JENNINGS F.W.: Veterinary parasitology.
Oxford: Longman Scientific, 1994, 98-109.
63. - 	 UTUK A.E., SIMSEKB S., KOROGLU E.: A comparison
of faecal examination, commercial ELISA kit, and
indirect-ELISA methods in the diagnosis of sheep
fasciolosis. Small Ruminant Res., 2012, 107, 164-166.

Revue Méd. Vét., 2016, 167, 1-2, 10-17

17

64. - 	 WANG P.Y., JIN J.S., CAIM X.P., DUAN Z.Q., YUAN
W.Z.: A regional trail of the ELISA for diagnosis
fasciolosis in sheep and goats. Chin. J. Vet. Sci. Technol.,
1987, 8, 3-7.
65. - 	 YAVUZ A., INCI A., YILDIRIM A., ICA A., DUZLU O.:
Distribution of Fasciola hepatica in cattle. Erciyes Univ. J.
Health. Sci., 2007, 16, 96-102.

