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ABSTRACT

To improve the diagnostic efficacy of animal fascioliasis caused by Fasciola hepatica and Fasciola gi-
gantica in Pakistan, we first time evaluated the diagnostic accuracy of commercially available bovine £
hepatica enzyme-linked immunosorbent assay (ELISA) for the detection of IgG against fascioliasis in sera
of small ruminants. The result of current study indicated diagnostic accuracy of test 95.6%, while sensitiv-
ity and specificity of this assay for small ruminants was 97.83% (95% CI: 92.35% to 99.67%) and 93.75%
(95% CI: 87.54% to 97.44%) respectively. In field this test indicated significant (p<0.05) values for sheep
as compared to goat indicating high risk of infection in sheep. The current study showed that commercial
bovine F. hepatica ELISA test is effective in Pakistan for small ruminants.
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Fascioliasis cause deleterious loses in livestock due
to reduction in weight, milk yield, fertility rate and
condemned livers (Schweizer et al., 2005; Elitok et al.,
2006; Charlier et al., 2007) and its control is limited due to
absence of accurate and practicable tests for early diagnosis.
Historically the microscopic examination of parasite eggs
in faeces was common practice, this traditional diagnostic
technique is still widely used and not effective until at least
10-12 week post infection (PI). The microscopic faecal
examination has various drawbacks less sensitive, hard to
perform, requires an appropriate amount of faeces, unable
to diagnose infection at early stages, in chronic infection
sporadic eggs release in faeces leads to misdiagnosis of
infection (Anderson et al., 1999).

The so far estimated prevalence rate of fascioliasis
based on coprological examination were, 25.46 per
cent in Faisalabad (Khan et al., 2009), Punjab 14.71 per
cent (Magbool et al., 2002), Bahawalpur 17.68 per cent
(Chaudhry and Niaz, 1984), Multan 23.97 per cent (Masud
and Majid, 1984), Lahore 10.48 per cent (Sahar, 1996) and
55 per cent in Peshawar (Siddiqi and Shah, 1984).

Numerous immunological tests were applied for
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detection of anti-Fasciola antibodies in animal sera
(Bossaert et al., 2000; Cornelissen et al., 2001; Phiri
et al., 2006). From last two decades all over the world,
investigations were made to search specific and sensitive
methods for early diagnosis of fascioliasis in ruminants.
Numerous ELISA tests were performed by using different
antigens including whole F. hepatica excretory secretory
antigens ESAs (Salimi-Bejestani et al., 2005), purified
recombinant cathepsins (Sriveny et al., 2006) and other
recombinant antigens (Arias et al., 2006).

Most of these immunological tests proved to be
sensitive enough to detect fasciolids infection during
the prepatent period in ruminants. The specificity and
sensitivity of these tests is usually below 100 percent,
and most of them are not commercially available (Mezo
et al., 2007). Previously commercially available bovine
F. hepatica 1gG ELISA (DRG® Germany) test was
successfully applied with high sensitivity and specificity
in different part of world for bovines and ovine. This
serological test which is a far more sensitive technique,
can also detect antibodies to F. gigantica, the level of
detection was much lower, since the two species might
have marked dissimilarities in their antigenic epitopes
(Aliyu et al., 2014). As different fasciolid strains exist in
Pakistan (Mufti et al., 2011), it is very important to test
the usefulness of commercially available diagnostic kits
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against these strains in different parts of the world. The
current study was conducted to evaluate the usefulness
of commercial DRG bovine F. hepatica 1gG ELISA test
against fasciolosis in small ruminants in Pakistan.

Materials and methods

This study was conducted at small ruminants farms
located in the semi-arid climate of Pothwar region (latitude
30 and 34° N and longitude 70 and 74° E) Pakistan. The
animals were kept under extensive and semi-extensive
management systems. In summer animals are usually taken
out for grazing while in winter stall feed because of the lack
of forage. The animal data was obtained from the owners
of farm. The sample size for an expected prevalence of
at least 70% at the 5% absolute precision level for a 95%
confidence interval (CI) was calculated at 323 animals
(Thrusfield, 2007). The total animals (n=350) of which
sheep belonging to Salt range (n = 88) and Afghani (n =
74) breeds and goats belonging to Local Hairy (n = 86),
Beetal (n = 62), a crossbreed of Beetal and Hairy (n = 40)
breeds. A stratified random sampling method was used
to select animals according to species and their breeds.

Blood samples were obtained from the jugular vein
of animals in non-EDTA coated vacutainers, centrifuged
at 3000 rpm for 15 min and sera was separated and kept at
—20°C until used for antibodies detection.

Fascioliasis positivity of the serum samples used
in the test as positive control (n= 92) was confirmed
through adult fluke collection from liver of slaughtered
animals and through repeated parasitological techniques.
The sera positive for parasitic infection (n=54) other than
Fasciola mainly: Haemonchus contortus, Strongyloides
spp.; Ostertagia spp.; Paramphistomum spp.; coccidian;
hydatidosis and schistosomiasis were taken from clinically,
serologically and parasitologically confirmed cases from
veterinary centres to check the cross reactivity of the test.
The sera for negative control (n=58) were taken from
young calves having no exposure to infection and proved
parasitologically negative animals for infection.

Serum IgG-antibodies were assayed for specific
F. hepatica antigens by using a commercially available
indirect ELISA Kit (DRG® instruments GmbH’ Germany).
The ELISA was performed according to manufacture
instructions on 96 well micro titration plates, whose odd
columns were coated with specific F. hepatica antigens
whereas even columns were used to control the specificity
of the test.

The sensitivity and specificity was determined with
data obtained from positive and negative sheep and goats
sera from fluke and fluke free animals. The diagnostic
sensitivity and specificity values were calculated with
its 95% confidence interval (MedCalc Software). The

positive predictive value (PPV) was calculated using the
following formula:

Sensitivity x Prevalence
FFP =

Sensitivity x Prevalence + (1 — Specificity) x (1 — Prevalence)

The negative predictive value (NPV) was calculated

using the following formula:
Specificity x (1 - Prevalence)

NPV = - —— — -
{1 — Sensitivity)x Prevalence + Specificity x (1 — Prevalence)

The Software Graph Pad Prism V. 5 was used for
graphical representation of DU values of each sample. The
Maximum likelihood estimation of a binormal Receiver-
operating characteristic (ROC) curve from categorical
rating data at 95% confidence interval was calculated
(JROCFIT Version 1.0.2).

Results and discussion

The true positive and false negative test results in
fascioliasis cases of animals are provided in Figure 1. The
sensitivity of the F. hepatica 1gG bovine ELISA test was
found to be 97.83% (95% CI: 92.35% to 99.67%) detecting
2 false negative cases animal.
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Fig. 1. Mean DRG Units (DU) obtained with the DRG
bovine F hepatica 1gG ELISA test in fascioliasis positive
sera collected from small ruminants grazing in sub-tropical
Punjab, Pakistan. The results were negative if DU<13, and
positive if DU> 13 (dotted line).

Specificity of the test was calculated by using the data
from numbers of false negative and true positive test results
in infected sera other than fascioliasis and negative cases.
These results can be grouped as follows: infected positive
cases other than fascioliasis (infected+) / seropositive by
F. hepatica 1gG ELISA test (test+) and infected positive
cases other than fascioliasis (infected+)/ seronegative by F.
hepaticalgG ELISAtest (test-) (Fig. 2A). These values were
used to calculate specificity, presenting a value of 93.75%
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Fig. 2. Mean DRG Units (DU) obtained with the DRG bovine F. hepatica 1gG ELISA test in small ruminants A) animals
infected with parasites other than fascioliasis B) and negative control sera. The results were negative if DU<13, and positive if

DU>13(dotted line).

(95% CI: 87.54% to 97.44%). The sera free from infection
were used as control negative also analysed through F.
hepatica 1gG ELISA test for finding the sensitivity of the
test (Fig. 2B).

The diagnostic accuracy of the test is 95.6% along
with PPVs and NPVs of test is: 92.78% (95% CI: 85.69
% to 97.04%), 98.13% (95% CI: 93.40% to 99.72%)),
respectively. For the measurement of accuracy of the test
area under the ROC curve is 0.998, which represents a
perfect test. The false positive and true positive friction is
shown in Figure 3.

The test was applied in field to determine the
prevalence of infection in sheep and goats. The mean
of DU values for all sheep and goats sera is shown
in Figure 4A, B. DU values were significantly higher in
animal groups infected with fascioliasis other than
non-infected animals (P<0.001). In sheep DU values were
found higher in Afghani breed as compared to Salt range
breed, while in goat low DU values obtained indicating
low level of infection among goat breeds.

Several investigations have been made to search
specific and sensitive methods for the serodiagnosis of
fascioliasis in ruminants from last two decades. Several
antigenic fractions of Fasciola has been effectively applied
in ELISA tests (Mezo et al., 2003; Sanchez-Andrade et al.,
2008; Demerdash et al., 2011), whole excretory secretory
antigens ESAs of F. hepatica (Espino and DumeNigo,
1987; Rivera-Marrero et al., 1988; Itagaki et al., 1995;
Ortiz et al., 2000; Salimi-Bejestani et al., 2005), purified
antigens (O’ Neill ef al., 1999; Rokni et al., 2002) and more
recently, purified and recombinant cathepsins antigens
(O’Neill et al., 1999; Cornelissen et al., 2001; Neyra et
al., 2002; Espinoza et al., 2005; Sriveny et al., 2006).

The most frequently used target antigens for detecting
anti-Fasciola antibodies are Cathepsins L (Rokni et al.,
2002; Mezo et al., 2004, 2007, 2010; Intapan et al., 2005;
Wongkham et al., 2005; Valero et al., 2009b; Muin"o et
al., 2011), as circulating antibodies remain at high levels
to these molecules for long periods (Valero et al., 2009b).
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Fig. 3. The Receiver-operating characteristic (ROC) curve
representing excellent tests results (ROC area =0.998).
The accuracy of the test (95.6%) separated the group being
tested into those with and without the disease. Accuracy is
measured by the area under the ROC curve. An area of 1
represents a perfect test.
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Fig. 4. Mean DRG Units (DU) obtained with the DRG bovine F. hepatica 1gG ELISA test in different breeds of A) sheep and B)
goats. The results were negative if DU<13, and positive if DU>13 (dotted line).

The other recombinant antigens are also used for detection
of anti-Fasciola antibodies (Silva et al., 2004; Paz-Silva et
al., 2005; Arias et al., 2000).

The present study emphasized on the detection of
Fasciola-antibodies in serum samples of naturally infected
sheep and goats by using commercially available DRG
bovine Fasciola hepatica 1gG ELISA kit. The commercial
bovine Fasciola hepatica 1gG ELISA kit was proved as
consistent and easy to use diagnostic tool for screening
large number of bovines. The commercial DRG test was
evaluated in cattle, obtaining a sensitivity and specificity of
98% (96—100%) and 96% (93-98%) respectively at a cut-
off value of 15% positivity (Salimi-Bejestani et al., 2005).
The sensitivity and specificity values of the DRG test here
in small ruminants is 97.83% (95% CI: 92.35% to0 99.67%)
and 93.75% (95% CI: 87.54% to 97.44%), respectively,
at a cut-off value of 13% positivity. The results of current
study indicated that the DRG bovine F. hepatica 1gG kit
is equally useful for ovine as proved in rest of the world.

The result showed the test to be sensitive and specific
for ovine. However, the result of other authors for F
hepatica 1gG ELISA in-house assays: 92.4% and 83.6%
(Espinoza et al., 2007), 97.2% and 100% (Rahimi et
al., 2011), 97.0% and 96.6% (Cornejo et al., 2010) and
100 and 95.6% (Figueroa-Santiago et al., 2011) are in
agreement with present study sensitivity and specificity
values of DRG kit results for ovine.

The diagnostic accuracy of test proved high (95.6%)
as the large positive predictive value (PPV=92.78%)
indicates that many of the positive results from this
testing procedure are true positives. Thus it proved as a

more reliable test to obtain a more accurate assessment as
to whether fascioliasis is present. Similarly its negative
predictive value (NPV=98.13%) gives us a high confidence
that its negative result is true.

The use of commercial kits are advantages as
they save time and provide quality control reagents for
better reproducibility as compared to in-house assays.
Furthermore, only very few commercial kits, such as
the DRG F. hepatica 1gG ELISA test evaluated here, are
presently available for the diagnosis of animal fascioliasis.

Conclusion

In conclusion, this study is first implication of DRG
bovine F. hepatica 1gG ELISA test against serodiagnosis
of fascioliasis in small ruminants grazing in Pothwar
region of Pakistan. The currently used commercial
test is recommended for mass screening on large-scale
epidemiological studies of ovine fascioliasis in other agro-
ecological zones of Pakistan.
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