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Abstract

The present search was performed to detect a predominance of Fasciola hepatica in
buffaloes in Wasit Province, to investigate the related risk factors and to evaluate the
efficacy of coprological (floatation and sedimentation) tests in comparison with
serological indirect ELISA that considered as a gold standard technique in diagnosis of
a disease. Out of 46 randomly selected buffaloes examined by fecal and serum blood
samples, 6.5, 10.9, and 37%; were positives by floatation, sedimentation and ELISA
tests, respectively. With ELISA, the degree of infection in positives was 70.9% mild,
24.9% moderate and no one had been strong. In dependence on the risk factors, the
results of sex, age, body condition and feces consistency groups showed a greatly
significant differences (P>0.05) in infection rates that recorded by the diagnostic
techniques that used in this study. In related to serum total bilirubin, there was no

significant differences between jaundiced and non-jaundiced groups (P<0.05).
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Introduction
Fascioliasis or fasciolosis is a zoonoparasitic disease caused by plant-borne
platyhelminthes (flatworm) trematodes of the genus Fasciola (1, 2, 3). Taxonomically,

in spite of various species had recounted within Fasciola, just F. hepatica and gigantica
had renowned to be a causes of fasciolosis (4). Fasciola hepatica infest a wide range of
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animals like bovine, ovine, equine as well as deer, llamas, kangaroos, rabbits, beavers
and rats, which demonstrating the extraordinary ability of the parasite for adapting to a
newly hosts (5, 6, 7). F. hepatica has the widest prevalence in comparison with F.
gigantica, and distributed about every clement areas where ruminants are emerged (8).
Clinically, the effects of fasciolosis are well known and obvious when causes mortality;
while sub-clinically, it mostly unnoticed and resulting in a marked economic losses such
as the reducing in; nutrients performance, live-mass profit, milk yield and fertility, body
quality and work output in draught animals, as well as a suppression in immunity and
condemnation of livers during slaughter (9, 10, 11, 12). In certain diseased regions, the
buffaloes at pasture, if compared with the restricted animals, had been with the same
sensitivity to disease except that the hazard is lower (13). In farm animals, the
confirmatory diagnosis of F. hepatica is usually done either by detection of the
parasite’s eggs or / and adults in feces and/or livers of infected animals by coprological
and coproantigenic techniques, or by measuring of the specific antibodies against F.
hepatica in blood, milk and meat juice with the serological techniques, and finally by
the molecular technique. In first technique; that including the inspection, sedimentation
and floatation; the procedure is simple and confirmatory but not useful as a diagnostic
tool in low levels of adult fluke burdens and cannot be detect the infection at a pre-
patent period because the eggs are found in feces when flukes are already matured
usually between 10-14 weeks of infection (14, 15, 16, 17, 18, 19). While in other
techniques, that involved an agar-gel precipitation test, agar gel diffusion test, indirect
haemaglutination, counter electrophoresis, indirect immunofluorescent and ELISA,
which developed to be as an alternative approaches to fecal eggs detection and/ or adult
inspection, they have an ability to test even at low intensity infection, and large number
of sera can be tested in a few time with detection of infection earlier than fecal eggs
examination (20, 21, 22, 11, 23, 24). The diagnostic sensitivity and specificity of ELISA
test that manufactured by SVANOVA company and performed by using the whole F.
hepatica excretory- secretory antigens (ESAs), was (86-100)% and (83-97)%,
respectively, according to (25, 26, 27, 28, 29, 30, 3, 31). The aims of study were:
Identify a seroprevalence of F. hepatica in buffaloe, in Wasit Province/ Iraq, Evaluate
the accurateness of the coprological methods (sedimentation and floatation) in
compared with an indirect ELISA that used as a gold standard in detection of
fascioliasis, Demonstrate the correlations between age, sex, body condition, consistency
of feces and total bilirubin, with the infection.

Materials and Methods

- Area and animal (Study design): A total of 46 buffaloes were submitted to study
during November and December / 2015, divided into two age groups, <4 years and >
4 years; and for three body’s conditions statuses in depending on the body condition
score (BCS); good BCS included the 4™ and 5™ scores, and a medium BCS involved
the 3" score, while the poor buffaloes had the 1% and 2" BCS that suggested by (32,
33). The study involved the animals that raised in various personal fields situated at
Al-Hay district in Wasit province. In this region, the buffaloes grazed on natural
pastures supplemented with cultivated pastures during the day. The random
sampling was done to find out the clinic-seroprevalence of F. hepatica infection.
The owners were involved in this study, just whom appeared their readiness for
cooperativeness during the blood and data collection.

- Samples collection: The samples that obtained from each buffalo involved 5 ml blood from
jugular vein and about 25 grams of fresh feces were obtained. The blood collected under
aseptic condition by using a disposable syringe, installed in tubes without anticoagulant and
transported to the diagnostic laboratory. A fresh fecal sample were collected directly from

32



Al-Anbar J. Vet. Sci., Vol.: 9 No. (2), 2016 ISSN: 1999-6527

rectum at early morning, placed separately in tightly closed universal bottles, kept with 10%
formalin and then taken to the lab on same gathering’s day (34).

Diagnostic techniques :

Coprological examination

Sedimentation: Two grams of feces in a conical cup were mixed with 20 ml of water
and then leached through tea cleaner, then centrifuged for 3 minutes at 1500 rpm and
by removing the supernatant, the sediment was added a drop of methylene blue and
well mixed. A drop of sediment was taken into a slide to examine under microscope,
eggs of Fasciola were identified by their characteristics yellow color (35, 36).
Floatation: “About 5 grams of feces was placed in a beaker, then 50 ml of Sodium
chloride solution were poured into it and the content was mixed thoroughly using a
stirring rod. The fecal suspension was strained by pouring it through a tea strainer
into another beaker which was left to stand for 10 minutes and decanted. The bottom
sediment was transferred into a test tube and resuspended with the floatation fluid to
the brim. Finally, the test tube was covered with a cover slip and the cover slip
mounted on microscopic slide for examination” (37, 38).

Indirect ELISA: “SVANOVIR® F. hepatica - antibodies, is an indirect ELISA kit
for detection of F. hepatica specific antibodies in bovine serum samples. In this
procedure, samples are exposed to non-infectious F. hepatica antigen coated wells
of microtitre plates. Antibodies (if present in the sample) bind to antigen in the
wells. The HRP conjugate added subsequently to form a complex with antibodies.
All reagents were equilibrated at room temperature 18-25°C before use and each
strip labeled with a number. In duplicates, a 100uL of Positive Control Serum
(reagent A) and 100uL of Negative Control Serum (reagent B) were added into
selected wells, respectively, then the samples added with shaking a plate thoroughly.
The plates sealed, incubated at 37°C for 1 hour and rinsed 4 times with PBS Tween
Buffer solution. A 100uL of Conjugate was added to each well and incubated at
37°C for 1 hour and again rinsed 4 times with PBS Tween Buffer solution for
removing the unbound material before the addition of substrate solution. Then, a
100puL of Substrate Solution was added to each well and incubated for 30 minutes in
dark at room temperature. Subsequently, blue-green color was developed due to
conversion of substrate by a conjugate. The reaction was stopped by adding a 50uL
of Stop Solution to each well and mixed thoroughly. The optical density (OD) of the
controls and samples was measured by using an automatic microplate reader
(BioTek, USA) at a wavelength of 450nm. The optical density rate (ODR) values
were calculated by using the following formula:-

ODR=0D Sample or Control ~ oD Negative Control /OD Positive Control ~ oD Negative Control

The manufacturer’s current recommendations for interpretation of control and

sample results test are detailed in (Tablel)”. Depending on antibodies’ titration, the
degree of infection divided into mild, moderate and strong if the results were 0.2-0.3,
0.3-0.4 and more than 0.4, respectively (29, 39, 40).

Table (1) Interpretation the results of F. hepatica ELISA kit
(according to manufacturer)

Controls and Sample ODR Interpretation
OD posiive conto >1 The results should fall within these values
oD Negative Control <0.2
Serum <04 No or low liver fluke burden
>04 Infection with liver fluke with likely production losses

Total bilirubin: The method of action of the reagent total bilirubin, “kit is a diazo -
sulfanilic acid method. The sulfanic acid reacts with sodium nitrite to form a
diazotized sulfanilic acid. In the presence of dimethylsulfoxide, total bilirubin reacts
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with the diazotized sulfanilic acid to form an azobilirubin. In absence of the

dimethylsulfoxide, only the direct bilirubin will reacts to give azobilirubin” (41).
- Statistical Analysis: All data was labeled and analysed by a computerized IBM SPSS v.23

programme by using the descriptive analysis and Chi-square (y2) to detect the recrudescence

of infection and the correlations with the risk factors at a level P<0.05 (42).

Results
In table (2) that included the positive buffaloes with F. hepatica infection in Wasit
province, from 46 animals and during two months (the period of the research), 3/46
(6.52%), 5/46 (10.9%) and 17/46 (37%) buffaloes were positive by floatation,
sedimentation and indirect ELISA tests, respectively.
Table (2) The positive F. hepatica infections by the diagnostic techniques

. . . Positives Negatives
Diagnostic Techniques No. % No. %
Coprology Fl_oatatior_1 3 6.52b 43 93.48
Sedimentation 5 10.9b 41 89.1
Serology Indirect ELISA 17 37a 29 63

The difference in small letters, vertically, referred to a significant differences at level P<0.05.
Table (3) The degree of infection in depending on the results of indirect ELISA test

Degree of infection No. %
Mildly positive 12 70.9a%
Moderately positive 5 29.4b%
Strongly positive 0 0c%

The difference in small letters, vertically, referred to a significant differences at level P<0.05.
In table (4) that deals with the relationships of risk factors with infection, the results were

as follow:-

* In sex’s group, the total positive states in 10/46 (21.7%) males, was 2/10 (20%); while
in 36 females (78.3%), was 23/36 (63.89%).

* In age’s group, and in less than 4 years, the total positives were 8/23 (34.8%); while in
more than 4 years buffaloes, the total positives were 17/23 (73.9%).

* In the group of body condition, the total positives in good, medium and poor buffaloes
were 2/8 (25%), 13/27 (48.1%) and 10/11 (90.9%), respectively.

* In feces consistency’s group, 5/6 (83.3%), 19/38 (50%) and 1/2 (50%) had the
diarrheic, normality and drying statuses, respectively.

* |n the group of total bilirubin, the jaundiced buffaloes had 5/9 (55.6%) while the non-
jaundiced had 20/37 (54.1%) positive cases.

Table (4) Prevalence of F. hepatica infection according to sex

Total Positives

Risk factors b?:f:eﬂg)es Floatation Sedimentation ELISA Total positives Negatives
Male Sex 10 (21.7%) 0 (0%)b 1 (10%)b 1 (10%)b 2 (20%)b 8 (80%)
Eorole 36(783%) | 3(83%)a | 4(11.1%)b | 16 (444%)a | 23(63.89%)a | 13 (36.1%)
< eaége 23 (50%) | 1(4.3%)b 1 (4.3%)b 6 (26.1%)b 8 (34.8%)b 15 (65.2%)
N 4}}2% 23(50%) | 2(87%)a | 4(174%)a | 11(47.8%)a | 17 (73.9%)a 6(26.1%)
Gﬁggy condition 8 (17.4%) 0 (0%)c 0 (0%)c 2 (25%)c 2 (25%)c 6 (75%)
- 27 (58.7%) | 2 (7.4%)b 2 (7.4%)b 9(333%)b | 13 (48.1%)b 14 (51.9%)
Doy 11(23.9%) | 1(9.1%)a | 3(27.3%)a | 6(545%)a | 10 (90.9%)a 1 (9.1%)
E?;ffhggns'“e”cy 6(13%) | 1(167%)a | 1(16.7%)a 3 (50%)a 5 (83.3%)a 1 (16.7%)
Normal 38 (82.6%) | 2(53%)b | 4(10.5%)b | 13 (34.2%)b 19 (50%)b 19 (50%)
Dry 2 (4.4%) 0 (0%)c 0 (0%)c 1 (50%)ab 1 (50%)b 1 (50%)
Bl DWILDIN |9 19.6%) | 1(111%) | 1(LLD | 3(333%)b | 5 (55.6%)b 4 (44.4%)
Non-jaundiced 37(80.4%) | 2(5.4%)b | 4(10.8%)b | 14(37.8%)b | 20 (54.1%)b 17 (45.9%)

The difference in small letters, vertically, referred to a significant differences at level P<0.05
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Discussion

In Iraqg, all studies related to buffalo’s fascioliasis were, mostly, in depended on
feces testing or inspection at slaughterhouse. In based on the indirect ELISA technique,
the results were larger than these established by the coprological tests (floatation and
sedimentation), and this could be related to the development of antibodies much earlier
than presence of eggs in feces during the course of disease or because eggs ousted,
intermittently, in dependant on an emptying of gall bladder (43, 44; 45, 46). Also, (47)
demonstrated that the specific antibodies for excretory-secretory antigens of F. hepatica
not detected in period that previously to infection, and these antibodies were reached at
the peak after 3 weeks of infection. Also, he showed an absence of eggs or shed,
intermittently, in feces during the acute and chronic stage, respectively. Therefore, the
long pre-patent period of bovine fasciolosis render the coprological methods sensitive,
only, at (8-9) weeks post infection, while the antibodies were detected at (1-5) week
pre-fecal appearance of eggs, and supported the propose that until an animal infected
with mature adults but might not excreted a detectable numbers of eggs in feces, and the
ELISA technique was highly sensitive than coprology (25, 44, 45, 48). However, the
levels of antibodies, in most animals, stay above the positive threshold of an indirect
ELISA for about 12 weeks post treatment and this suggesting that the prevalence of data
based on an ELISA may not be reliable about current infection status (49). In table (3),
an absence of a strongly positives, with presence of a high rate of mildly positive in
compartment with moderately infections, suggested that the theory that says” the
buffaloes are more resistance to several infections than cattle and sheep, and this, may
be attributed to the genetic resistance” (50, 51, 52, 53, 54). As well as, the present
results observed a considerable increasing of infection rate in females as compared to
males, especially by ELISA test. This fact might not interpreted accurately and probably
presumed to that the male of buffaloes appear to be less adoptability to infection than
female due a variation in production system, hormonal influences, shortness of male’s
life-spans or due to stress which causing suppression in immunity because of the
females are grazed whereas males are confined (55, 56, 57). The age was seen as an
important element in distribution of disease as observed in this study in buffaloes aged
above 4 years that had more infection rate than from those less 4 years, and this could
because either of long period of exposure to parasite in enclosed pasturing practice in
flooded regions or for decreasing the immune-potency as a result of age’s advance (58,
59, 60). The inequality in disease’s prevalence between the different body conditions
might be associated with the immunity and the needy feeding buffaloes that appeared to
be less effectiveness for releasing from disease (61). (62) Reported that the average of
food consumption decreased more than 15% after (20 weeks) of infection, and this may
related to the reducing of buffalo’s activity by decreasing of the essential substances
that provided the growth and maintenance of life, or due to the substandard processes of
dealing with or controlling things performed by buffalos’ herder. In addition, the excess
of weight gain in buffaloes could diminish fascioliasis may be related to the
development of host’s acquired immunity (63). The body condition was downfallen
when these parasites begin in sucking of blood and tissue fluid with destruction a liver
parenchyma because of migration the immature worms. So this is the most appropriate
reason for those animals in order to loss their body condition in the case of chronic
fasciolosis that consider as one of the commonest form of bovine disease that
characterized by weight loss sign (64, 65). In relation to feces consistency, the diarrheic
states were more prevalent in positives by a coprology than those by serology that had a
normalcy for positives, and this result was in agreement with (66, 67). The results of
total bilirubin test for examined animals (positives and negatives) don’t show any

35



Al-Anbar J. Vet. Sci., Vol.: 9 No. (2), 2016 ISSN: 1999-6527

significant differences. During acute infection, the animal may had an anemia, weakness
and jaundice which results from severe hemorrhage, which associated with infiltration
of neutrophils and eosinophils, into peritoneal cavity as the larvae perforate a liver;
presence an immature flukes in parenchyma, or due to trauma and feeding activity of
adult flukes within bile ducts. However, during transition to a chronic phase and / or
during therapies, the liver may heal and returned, relatively, to a normal status,
refluxing on the total bilirubin’s values to regain the normal levels (68, 69, 70, 71). In
conclusion, this study demonstrated that the ELISA technique had the most reliable
screening test for detection of Fasciola hepatica infection during the subacute, acute
and chronic stages of disease.
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