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ABSTRACT 

Objectives  

Fascioliasis is foodborne trematodes disease of ruminants caused by Fasciola 

gigantica and F. hepatica causing huge economic losses in term of reduced growth, 

fertility, meat and milk yield. The early diagnostic approaches and anthelmintic resistance 

are major obstacles in the control of fascioliasis. To improve the diagnosis and find 

alternative therapeutic measures, the current study was designed for the identification and 

characterization of somatic and ES products of adult worms collected from bile ducts of 

cattle and buffaloes. The immunogenicity of identified polypeptides in adult worm 

extracts were tested by Western Blot and indirect ELISA method.  

Materials and Methods 

 Adult F. gigantica were collected from the bile ducts slaughtered of cattle and 

buffaloes. These flukes were processed to obtain somatic and ES products. Somatic 

proteins were obtained by homogenizing and centrifugation and ES products were 

obtained by incubation in PBS in which flukes were cultured. Protein concentration was 

quantified by Bradford method. The somatic proteins and ES products were then 

separated on SDS PAGE and electro-transferred to a nitrocellulose membrane to detect 

their immunogenicity. By Western blotting and Indirect ELISA immunogencity of 

different antigens and their reactivity against sera of F. gigantica infected animals. Chi-

sqaure analysis was performed to find association of different risk factors with infection. 

Results  

The overall prevalence of fasciolosis was 4.7% in cattle and buffaloes. The disease 

was found to be associated with host locality (χ2=42.247p=0.000), age of host (χ2=22.828 

p=0.000) and grazing management of the host (χ2 =22.828 p=0.000). Somatic proteins 

separated by SDS were ranged of 15 to 146 kDa. Most frequent protein bands were ranged 

16,27,44,45,78,80,90,110, and 130 kDa. Molecular weights of ES products were in range 

of 93,100,130,145,147, and 148 kDa. Western Blot of somatic products detected a 

polypeptide in these extracts is a range of size 130 to 250 kDa. Conclusion The 

immunogenic proteins identified were 38 to 72 kDa and 95 to 250 kDa and a band range 

of 130 to 250 kDa by Western blotting and indirect ELISA which can be used for early 

diagnosis. Immunogenic proteins in the somatic extracts must be tested in future for the 



development of vaccine. The antigenic proteins in the ES products should also be 

identified. 

Conclusion  

The immunogenic proteins identified were 38 to 72 kDa and 95 to 250 kDa and a 

band range of 130 to 250 kDa by Western blotting and indirect ELISA which can be used 

for early diagnosis. Immunogenic proteins in the somatic extracts must be tested in future 

for the development of vaccine. The antigenic proteins in the ES products should also be 

identified. 
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INTRODUCTION 

   Livestock is the backbone of agriculture and plays a crucial role in finance of 

agricultural countries (Luqman et al., 2013). Its role is very vital as for as human nutrition 

and socioeconomic development is concerned. Milk, meat and eggs are valuable products 

from livestock and they are indispensable source of protein, energy, minerals and 

micronutrients, and it produces 28% of protein and 13% of calories worldwide (FAO 2011). 

As in other developing countries, half of the population of Pakistan lives in rural areas and 

almost eight million families are directly depending on the livestock and dairy business for 

their income (Kregg‐Byers and Schlenk, 2010; Luqman, 2017). During 2012-13, 11.9% of 

Pakistan’s GDP was contributed by livestock which is 55.4% of total agriculture 

contribution to the national economy (Ashfaq et al., 2014).  For the last forty years, in 

developing countries due to increase in number of residents, per capita deployment of 

animal protein, with worldwide meat consumption anticipated to rise nearly by 73% in 2050 

(FAO 2011). So, the production of meat and other products from animals will be required 

to be enhanced to overcome the burden of growing world population (Thornton, 2010). A 

vital part to attain this goal should come from better animal health care, which has key 

impact on farming efficiency of animals (Charlier et al., 2014).    

  

Parasitic infections are key in lowering livestock productivity worldwide (Kasib et 

al., 2009; Vercruysse and Claerebout, 2001). These infections pose serious health threats 

limiting the output of livestock due to morbidity coupled with mortality (Nwosu et al., 

2007; Pradesh et al., 2016). Helminth infections of ruminants limit efficient livestock 

production and we can discern several clinical features and symptoms of helminth 

infections from the primitive texts of Hippocrates, and the Holy Bible (Cox, 2002; Hotez 

et al., 2006; Hotez et al., 2008). Most grazing ruminants are infected by diverse helminths 

which incur huge economic losses due to the negative impact on nourishment, 

development, weight gain, carcass composition, wool growth, fecundity, and productivity 

of the host (Fitzpatrick, 2013). Platyhelminthes include trematode parasites cause serious 

economic losses and estimated prevalence of food borne trematodiasis exceeds 40 million 

in developing countries of East Asia (Hotez et al., 2008).   
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1.1 Fascioliasis  

Fascioliasis is a cosmopolitan food borne helminth infection, caused by digenetic 

trematodes species, F. hepatica and Fasciola gigantica. The disease is one of the most 

important and destructive liver damaging diseases of ruminants (Mas-Coma et al., 2009). 

Its importance is increased because of its broad spectrum of final hosts (Rondelaud et al., 

2006) in which these fasciolids cause acute and chronic infections (Silva et al., 1996). It is 

anticipated that more than 700 million ruminants and above 180 million people are in 

danger of fascioliasis (Rehman et al., 2016). A wide range of herbivores, such as, cattle, 

pigs, horses, rodents, as well as human beings, are affected by it (Olivera et al., 2012). It is 

a re-current infection in different parts of world, chiefly in Africa (Mas-Coma, 2004), most 

frequently described by fever, eosinophilia, and abdominal pain, although 50% cases may 

not be showing symptoms of the disease (Torres et al., 2004). Blood loss may be (between 

0.2 ml and 0.5 ml of blood per fluke per day), accompanied by low intake of diet, nutrients 

storage, and weaken energy metabolism due to liver damage, reduction in weight gain and 

milk production in animals (Dargie et al., 1979).   

1.2 Taxonomy  

The taxonomic position of the flukes is presented as follow (WHO, 1995; Soulsby, 1968).   

Phylum: Platyhelminths,  

  Class: Trematoda,  

 Sub- class: Digenea,       

                      Super Family: Fasciolidea,  

                    Genus: Fasciola,  

           Species: F. gigantica; F. hepatica  

 

 

1.3 Morphology and Anatomy  

F. gigantica and F. hepatica are commonly known as flukes. They are often termed 

as liver flukes since they infect livers of vertebrate hosts such as cattle buffalo sheep goat 

and even human. The structure of their bodies is leaf like which is flattened dorsoventrally 

tapered at back while flattened at the front. They have two suckers. the oral sucker is 

relatively small but strong and positioned at the end of a cone-shape projection at the 
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anterior end. The other sucker is known as acetabulum which is relatively larger compared 

to the oral sucker and is situated at the anterior end. They are largest flukes reaching a 

length of 30 mm (F.hepatica) and 75 mm (F.gigantica) and a width of 13 mm (Loos-Frank 

and Grencis, 2016). Both male and female reproductive organs are located within the same 

adult flukes. They are hermaphrodites. The variations more often highlighted between the 

species that of F. gigantica are comparatively longer with different general appearance of 

the body (Kendall, 1965).  

  

  

Figure 1 A) F. hepatica B) F. gigantica C) Egg of F. gigantica D) Egg of F. hepatica   

 

1.4 Life Cycle   

Fasciolids (F.gigantica and F.hepatica) are digenetic trematodes having a 

composite life cycle which requires lymnaeid snails as an intermediate host while the 
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definitive host is always a vertebrate (Usip et al., 2014). Sexually mature flukes inhabit bile 

ducts of host and produce eggs which are released in the feces. Miracidium larvae emerge 

from eggs as these find moist conditions and temperature of the environment is above 5ºC. 

These miracidia require moisture to move into the tissue of suitable host snails within 24-

30 hours. This larva completes many cycles of asexual reproduction and departs the 

intermediate host as cercariae. These cercariae then attach to watercress or other vegetation 

and transforms into metacercaria with a resistant cyst wall. If the definitive host ingests 

these metacercaria and is transformed into immature fluke which crosses the intestinal wall 

and enter the blood stream of host. The immature flukes reside in the liver parenchyma for 

about a month, increasing in size up to 10 mm. Once entered in the bile ducts they grow in 

size before they start laying egg about 10-12 weeks post invasion. Within the bile ducts 

each mature hermaphroditic fluke (both sexes in single worm) produces up to 50000 eggs 

per day. These eggs are passed with the bile liquids into the intestine and are carried onto 

the pastures in the feces (Whitfield, 1979; Andrews, 1999), (Figure 2). 

  

1.5 Morbidity  

Enormity of domestic animals and losses in food yield that results from fascioliasis 

has been reviewed by Burridge (Burridge, 1982). Liver flukes are important tissue 

parasites, which engender terrible pathology in sheep and cattle (Usip et al., 2014). Because 

burrowing of parasites through hepatic tissue and inflammatory damage to host immune 

responses against secreted immunogenic proteins left by the parasite, causes physical 

damage to the host liver (Campillo et al., 2017). Infection by F. gigantica or F. hepatica in 

very low numbers results in reduction of growth in farm animals (Sewell, 1966; Cawdrey 

et al., 1977; Oakley et al., 1979; Chick et al., 1980; Malone et al., 1982). Reduction in milk 

yield varies between 90 and 300kg/lactation which has been linked with F. hepatica 

infections (Both et al., 1970, Randeli and Bradley, 1980; Ross, 1970). The establishment 

of pregnancy and conception is also affected by infections by flukes (Parr et al., 1982).  
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Figure 2: Life cycle of Fasciola gigantica (Source CDC website).   
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1.6 Clinical signs and symptoms  

The clinical symptoms of fascioliasis range from the asymptomatic stage to severe 

episodes of bleeding within the abdomen requiring acute surgical abdomen (Torres et al., 

2004). Damage of liver and other metabolic changes are due migration and hematophagic 

activities of Fasciola sp. (Mas-Coma et al., 2014). Infection of as low as 54 flukes per 

animal leads to10 % reduction in weight of the host animal (Cawdery et al., 1977).  

  

1.7 Economic Impact  

Economic losses caused by fascioliasis can be estimated by factors like reduction 

in the body weight, reduction in milk production and the cost of treatment. Economic losses 

due to fascioliasis is estimated at US$ 3.2 billion worldwide (Khan et al., 2017). Losses 

due to fascioliasis in the United Kingdom and Ireland alone are more than £70.67 million 

a year (Bekele et al., 2010; Morgan et al., 2013). Economic losses attributed to the sub-

clinical infection of bovine fasciolosis were estimated to be £37.2 million in Switzerland 

(Morgan et al., 2013). Furthermore, fascioliasis is recognized as emerging disease in 

humans. World Health Organization has anticipated that 180 million people are in danger 

to get infection and more than one million people are infected with fascioliasis (Mulatu and 

Addis, 2011).  

  

1.8 Disease Transmission  

Prevalence of fascioliasis is forecasted to increase because of climate change, more 

rainfalls and production of suitable conditions for snails (Hotez et al., 2008). Climatic 

changes round the globe and a poor knowledge of livestock farmers about the animal 

diseases adds in development and growth of parasites (Raza et al., 2017). Rainy seasons in 

addition to humidity are favorable for the growth and development of Fasciola species 

(Spithill, 1999). Studies have demonstrated that climatic factors and transmission of disease 

are associated with each other (Lari et al., 2006; Khan et al., 2009). The animals get 

infected by ingesting metacercaria when they graze in flooded meadows during dry season, 

with little or no infection between June and August. The production of eggs is at peak 

between August and September, 10-15 weeks post infection (Claxton et al., 1997).  
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Studies showed relationship of infection between age, gender of the host 

(Sukhapesna et al., 1990; Asanji and Williams, 1984). Different breeds of animals may 

have different susceptibility for a particular disease. Indian cattle (Bos indicus) is more 

resistant to fascioliasis than European cattle (B. taurus). Besides, it is noticeable that 

variation in the prevalence of fascioliasis between the varieties of B. indicus may exist. 

Cattle are generally resistant to the fascioliasis. Although, there is inadequate evidence to 

propose that complete acquired immunity to F. gigantica occurs in cattle rather the 

evidence is consistent with a partial acquired resistance (Castelino and Preston, 1979).  

  

1.9 Global prevalence   

Prevalence of fascioliasis in an area depends upon a multifactorial system which 

comprises hosts, parasite, socio-economic status of the farmer and other environmental 

effects (Maqbool et al., 2002). It is wide spread in many countries of Asia and Middle East 

including Iraq, Iran, Russia, Thailand, Turkey, Iraq, Iran, China, Vietnam, Nepal, Japan, 

Korea, Philippines, Pakistan, Bangladesh Saudi Arabia and Cambodia (Usip et al., 2014). 

Apart from climate and ecological factors, other aspects of animals such as age, strain and 

herd level (stock rate and type of farming system) are also associated with the episodes of 

the disease (Kuerpick et al., 2013; Petros et al., 2013). A study conducted recently, on the 

prevalence of fascioliasis in the Nile Delta (Egypt) showed an overall infection of 9.77% 

infection (El-tahawy et al.,2017). Another study conducted in Vietnam showed an overall 

prevalence of 23.4% (Nguyen et al., 2017). Similar studies conducted in India (Tarai, hills 

and plains in northern area) recorded infection rate 10.79% in cattle, 13.90% in buffaloes, 

2.78% in sheep and 2.35% in goats (Dutta et al., 1990; Garg et al., 2009). A study 

conducted in Gorakhpur district India showed 94% of the buffaloes infected with F. 

gigantica (Singh and Agarwal, 1981).   

1.10 Prevalence of fascioliasis in Pakistan  

F. gigantica is a parasite indigenous to Africa and Asia not only infects ruminants, 

but also humans (Cotruvo et al.,2004). Pakistan is one of the Asian countries where both 

fasciolid species (F. hepatica, F. gigantica) overlap and are highly prevalent in livestock, 

including, cattle, buffaloes, sheep and goats (Afshan et al., 2017; Khan et al., 2010) and 

the average prevalence of fascioliasis is 6.5-29.99% in sheep, 0.66-28.75% in goat, 19.30-
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20.42% in cattle and 14.71-30.50% in buffaloes. The reasons of increasing infection rate 

may be due to socio-economic status of the farmers (Jabbar et al., 2006). Fascioliasis is of 

particular concern in bovines in the province of Punjab. It has been found to be widespread 

in different districts, with infection rate of 10.48-40.31%.  

  

1.11 Diagnosis   

The most conventional and broadly used way to detect fascioliasis is the 

microscopic observation of flukes eggs in the feces of host (Kato-Katz test) (Peters et al., 

1980). Due to complexity in different stages of the liver fluke, it is challenging to detect 

infection at initial stage because recently excysted juveniles enter through the wall of and 

appear in the peritoneum. These parasites then move towards liver, penetrate the liver tissue 

reach the bile ducts, where they gain maturity in about 20 weeks post infection (Mercedes, 

2018) where they produce eggs. Therefore, fascioliasis cannot be detected by examination 

of eggs during this period. The juveniles cause maximum pathogenicity during such phase 

and they are more virulent compared to adult flukes. Although the method of egg detection 

is simple and confirms the infection but this cannot be applied during the pre-patent period 

and in case of low intensity of disease. The hurdles in the initial diagnosis of disease have 

commanded to the establishment of other more innovative methods for the detection of 

parasitic infections (Adedokun et al., 2008).  

Diagnosis of the fascioliasis by serological methods has been used as a substitute 

method for the examination of eggs and these methods can analyze large number of samples 

at the same time much earlier than the detection of eggs. Serological methods of detection 

use different immunogenic proteins of excretory/secretory products (ES products) in the 

blood of infected animal (Rodríguez-Pérez and Hillyer, 1995). Enzyme linked 

immunosorbent assay (ELISA) and Western blots are the major techniques which have 

been widely used in serodiagnosis of fasciolosis in animals and can detect serum antibodies 

to specific F. gigantica antigens from adult fluke extract or ES products (Adedokun et al., 

2008). For the diagnosis of fasciolosis, the serological test is very useful but as the 

antibodies persist for a long period even after treatment with drugs, the animals with drug 

resistant flukes’ infection are unable to be identified and hence escape the further treatment.  
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1.12 Treatment  

A number of preventive measures are available that can be used independently or 

in combined way to treat ruminant fasciolosis (Auxiliar et al., 2012). The regulator strategy 

of parasites relies mainly on the use of drugs as they are safe, cheap and effective against a 

broad spectrum of parasites (Roberts, 2005). Both mature and juvenile flukes of this species 

can be effectively treated by the flukicides, such as triclabendazole (TCBZ), but there is an 

emerging tendency of anthelmintic resistance in liver flukes (Kelley et al., 2016). 

Moreover, issues of residues in the food chain and environment have arisen, which threaten 

their sustained use (Vercruysse et al., 2007).  

Another way of attacking fascioliasis is the destruction of intermediate hosts (snails) 

in order to break the life cycle of Fasciola. This could be done by the application of various 

synthetic or botanical molluscicides in snail habitats. The most important synthetic 

molluscicides are niclosamide, sodium pentachlorophenate, N-tritylmorpholine, thiodicarb, 

and pyrethroids. Among these, niclosamide has the lowest toxicity for mammals, but 

highest for snails and their eggs. However, pest control using these synthetic molluscicides 

has created the problem of neurotoxicity to man and other non-targeted animals (Shafer, 

2005).   

1.13 Drug resistance  

Effective vaccines are not available for fascioliasis (Toet et al., 2014), 

chemotherapy is the sole option to combat the disease (Kelley et al., 2016). Due to 

extensive use of drugs, there have been a number of reports on anthelmintic resistance in 

cattle (Anziani and Fiel, 2015). At present, control of fascioliasis is hindered by availability 

of anthelmintics. Most anthelmintic have a low efficacy against the immature stages of 

Fasciola, and there is evidence for the development of drug resistance in Pakistan (Rehman 

et al., 2016).  

  

1.14 Current Investigation  

   Many serological assays are rapidly developing, such as, ELISA and Western Blot to detect 

antibodies against specific antigens of Fasciola sp. requiring adult fluke somatic extracts or ES 

products. These methods can detect a number of sera at a time with the possibility to screen 

infection as early as two weeks post infection (Gonzales Santana et al., 2013; Mezo et al. 2004; 
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Ruiz-Navarrete et al., 1993). Excretory and secretory products are produced by the parasite and are 

commonly used to detect fasciolosis (Bautista et al., 1989). Specific antigens in the somatic extract 

and excretory-secretory (ES) product of F. gigantica adults were identified and characterized by 

SDS-PAGE and immunoblotting analysis (Almeida et al., 2007). Sobhon et al. (1996) characterized 

the polypeptides from whole body extract of F. gigantica and demonstrated that there were 

approximately 21 detectable bands, ranging in molecular weight from 17 to 110 kDa. Among these 

eleven polypeptides (97, 86, 66, 64, 58, 54, 47, 38, 35, 19 and 17 kDa), present in the tegument 

antigen which were extracted from the adult flukes. Meshgi et al. (2008) in Iran, separated 11 

different bands of somatic extracts and 8 different size bands of ES products of F. gigantica using 

SDS PAGE. The molecular weights of these peptides were 18,22,24,33,36,42,46,57,60,62, and 68 

kDa for somatic and 15,16,20,24,33, and 42 kDa for ES products respectively. Similarly, 

Latchumikanthan et al. (2012) separated 7 polypeptides of F. gigantica at 23, 25, 28, 43, 47, 52 and 

66 kDa by SDS-PAGE. In another study, proteins with molecular weights of 97, 66, 54, 47, 38, 29, 

27, 17, and 15kDa were separated (Krailas et al.,2002).   

              It is now recognized that many parasite proteases have the potential for 

chemotherapeutic or vaccine targets ( McKerrow et al., 1999;  McKerrow 1999; Selzer et 

al., 1999). Hannan Khan et al. (2017) in India, separated 12 immunogenic proteins using 

SDS PAGE from the ES products of F. gigantica. Fagbemi et al. (1995) demonstrated that 

28 kDa cysteine protease of F. gigantica adult fluke was sensitive and enhanced the 

specificity of immunodiagnostic for fascioliasis in ruminants but this polypeptide showed 

cross reactivity. The use of adult fluke ES products in serodiagnosis indicated that these 

molecules evoke strong immune response during infection. And it was also demonstrated 

that during natural infection of F. gigantica, in cattle dynamic cellular and humoral 

responses were present (Phiri et al., 2006). Progress in the development of effective vaccine 

for F. hepatica and F. gigantica control in ruminants has been relatively slow. Despite 

intensive research very few circulating antigens have been reported in infected animals and 

these antigens have variable efficiencies (Anuracpreeda et al., 2013; Anuracpreeda et al., 

2009;  Fagbemi et al., 1995; Langley & Hillyer, 1989; Velusamy et al., 2004; Viyanant et 

al., 1997).   

               Therefore, the current study was an attempt to identify more antigenic 

polypeptides in the somatic and ES products of F. gigantica collected from cattle and 
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buffaloes. However, there are very limited studies on somatic and ES antigens of Fasciola 

stains from Pakistan. So, the current study was design to fill this knowledge gap. 

Furthermore, the information obtained from the study could be helpful in the development 

of diagnostic kits to detect fascioliasis in initial stages. In addition, these polypeptides can 

be tested in immunotherapeutic or vaccine development to combat disease.  

Aims and Objectives  

The aims and objectives of the current study are:  

 To determine prevalence of Fasciola gigantica infection in large ruminants and 

their association with animal breed, age, gender, location, grazing habit and 

contact with water bodies.  

 Isolation, identification and characterization of somatic and excretory/secretory 

product of Fasciola gigantica collected from large ruminants by using SDSPAGE.  

 To detect immunogenic proteins from adult worm extracts of Fasciola gigantica 

by using Western blotting and Indirect ELISA.  
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MATERIALS AND METHODS  
  

2.1 Study Area  

Two sampling locations i.e. Sihala slaughter house (Rawalpindi, north Punjab) and 

slaughter house in Peshawar (headquarter of Khyber Pakhtunkhwa) were selected for 

present study. The sampling from slaughter houses was carried out for about six months. 

The animals are brought to the Sihala slaughter house from adjoining areas of Rawalpindi, 

while in case of Peshawar these are brought from the nearby regions Charsada and Mardan 

districts (Figure 2.1).  

KPK is province of Pakistan, located along the border of Afghanistan, in the 

northwestern part of the country. It is third largest province by population and economy. 

Climate of KPK is very diverse because of its size. Monsoon season lasts between June and 

end in mid-September.  

Punjab is the second largest province of Pakistan beside Baluchistan province. 

Nevertheless, it is largest province population wise with an estimated population in excess 

of 10 crores according to the census of 2017. Temperature of the Punjab varies between -2 

to 45°C but it may reach its extremes (-10 to 50°C) during winters and summers 

respectively. Average annual rainfall in the Punjab ranges between 96cm to 46cm normally 

the rainy season is from July to September.  

2.2 Sample collection  

The adult flukes (F. gigantica) were collected from the bile ducts of the infected 

buffaloes and cattle, shortly after these animals were slaughtered. After removal from the 

host tissue and the flukes washed many times with 0.01M PBS and put into the labeled 

Eppendorf and falcon tubes and cryopreserved at -20°C.  
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Figure 2.1: Map of Pakistan showing sampling sites. 
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2.3 Extraction of Somatic Antigens  

In order to collect the somatic extracts, worms were washed many times with 

chilled PBS 0.01M (pH 7.1) to remove debris. After this, flukes were placed in the labelled 

tubes and stored at -20°C for subsequent use. Each fluke was placed in a separate Eppendorf 

labeled with animal identity given at the time of slaughtering. Flukes collected from 

different animals were weighed and stored separately. The tubes were labeled according to 

the animal identity given at the time of slaughtering. Each sample was homogenized by 

adding 10 ul of lysis buffer (Annexure I) for each mg weight of flukes. Besides, proteinase 

inhibitor (PMSF) cocktail was also added.  After adding the lysis buffer, fluke tissue was 

grounded using tissue grinder. The whole process was carried out on ice to avoid the 

denaturation. This homogenized mixture was centrifuged at 1000rpm for 10 minutes at 

4°C.The supernatant was then transferred to other separate tubes and stored at -20°C. 

2.4 Extraction of ES Products  

In order to get excretory/secretory (ES) products of the flukes, worms were placed 

in 0.01 M, 2.5 ml of PBS per worm at room temperature. After overnight incubation worms 

were removed and PBS containing fluke ES products was stored at -20°C for subsequent 

use.  

2.5 Blood collection  

Blood of the infected animal was collected at the time of slaughtering. The blood 

was allowed to clot and serum were separated and stored at 4 °C until used for further 

analysis.  

2.6 Quantification of proteins  

Protein concentration of crude and ES products was estimated following the process 

described by Bradford (1976) with slight modifications.                                                                               
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2.6.1 Assay procedure  

Bradford reagent was prepared by mixing coomassie brilliant blue (0.05g), 

methanol (25ml), phosphoric acid (50ml) and water (100ml). Stock solution was kept in 

dark at 4°C covering the container with aluminum foil. Stock solution was prepared by 

mixing 25 ug of bovine serum albumin (BSA) in 1 ul of distilled water. Different serial 

(0.625 to 22.5 ug/ul) dilutions were prepared from this stock solution. Working solution 

was prepared by mixing Bradford reagent and distilled water in ratio of 1:4. Each sample 

was prepared by dissolving 100 ul of standards and 2900 ul of working solution. (Annexure 

1) 

2.6.2 Spectrophotometry   

After running blank, absorbance of each sample (in triplicates) was measured at 

595 nm for standard and each sample respectively. Means of absorbance of standards 

dilutions were plotted against their concentrations to obtain straight line equation. The 

regression equation was used to determine concentration of proteins in unknown samples. 

 2.7 Sodium Dodecyl Sulphate Polyacrylamide Gel Electrophoresis (SDS-PAGE)  

SDS-PAGE was used to analyze different types of proteins by separating them on 

the basis of their molecular weights as described by Laemmli  (Laemmli, 1970). The 

samples were mixed with loading dye in the equal proportion. 7.5µl of protein sample and 

7.5µl loading dye were added and a total volume of 15 ul was made to be loaded on gel. 

Samples were kept at 95°C for 5 minutes using water bath.   

After loading the separating gel, stacking gel was loaded. After the complete 

polymerization combs were removed and samples loaded and Protein ladder was also 

loaded alongside samples. Gel were run at 45V and 90A current till sample reach at the 

bottom of the gel. Gel was placed in the fixation solution to fix protein into the gel for about 

45 minutes. After fixation the gel was stained with coomassie blue for overnight on shaker. 

After staining the gel was put into destaining solution. So that the proteins bands and the 

space between them became clear. After destaining, a clear picture was taken by smart 
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mobile and the gel was analyzed using ImageJ Software. The molecular weight of proteins 

bands was calculated on comparison with the standard marker.   

2.8 Western blot method  

Somatic and ES products of F. gigantica separated by 10% SDS-PAGE gel, were 

electro transferred to nitrocellulose membrane according to the method described by 

Towbin et al., (1979) After blotting has completed, the membrane was removed and 

washed with tris buffer saline tween (TBST). Membrane was incubated in blocking buffer 

and placed on metabolic shaker for about 30 minutes at room temperature. After that 

membrane was removed from the blocking buffer. The membrane was incubated in primary 

antibody (infected bovine serum) with dilution of 1:25 in blocking buffer overnight at 4 C. 

Next day antibody solution was discarded and membrane was washed with TBST (5x5 

minutes), after that secondary antibody (anti-Rabbit Santa Cruz) was added with dilution 

1:9999 in blocking buffer. The tray containing membrane was covered and again placed at 

shaker for 2 hours. That was followed by washing PVDF with TBST to remove unbound 

secondary antibody.  1 ml of substrate solution (NBT/BCIP Sigma) was added to the 

membrane and kept at room temperature until the color production. In the end the 

membrane was photographed to analyze the blots.  

2.9 Indirect Enzyme Linked Immuno-Sorbent Assay   

Plates were coated with eluted polypeptides of somatic products (200 ul) of F. 

gigantica using coating buffer (carbonate-bicarbonate buffer, pH9.6) followed by 

overnight incubation at 4 ºC. The indirect ELISA was performed as described by (Yadav 

et al., 2005). After overnight incubation plates were washed (5x5 minutes) by phosphate 

buffer Saline-Tween 20 (PBS/Tween 20). Microtiter plate wells were blocked with 

skimmed milk in PBS/Tween20. Again, washed and sera collected from infected cattle and 

buffaloes were diluted (1:25) incubated in well for 90 minutes at 37ºC temperature. After 

this, the plates were washed again and 100 ul of secondary antibody (anti-human IgG 

conjugated with horseradish peroxidase) was dispensed in all wells and incubated at room 

temperature for 30 minutes. Washed again and incubated with 100 ul of substrate solution 

(tetramethylbenzidine TMB) at room temperature for 15 minutes and kept in dark. 
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Enzymatic reaction was stopped by adding 100 ul of stop solution.  Results were read at 

optical density (450) with microtiter plate reader.   

2.10 Data Analyses   

Statistical analyses were carried out by Statistical Package for Social Science 

(SPSS) using Chi-square test to find association of F.gigantica with different risk factors. 

Bradford method was used to find the concentration of proteins in the somatic ES extrcts. 

The molecular weights of the polypeptides on the gel were analyzed by Imagej software 

(Version 1.114).  
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RESULTS  

3.1 Prevalence  

The flukes were present in the bile ducts of the condemned livers, with hepatic 

tissues were severely affected. Liver fluke infection was recorded 4.7% of the animals 

examined 10 out 178 buffaloes while 2 out 78 cattle were infected. The prevalence of 

Fasciola gigantica infection was higher (5.6%) in buffaloes compared with cattle (2.6%) 

(Table 3.1). 

3.1.1. Host type  

Buffaloes and cattle were analyzed to determine whether disease is associated with 

host type or not. Investigation of data demonstrated that buffaloes were more affected 

compared to the cattle, while the results were not significant (χ2=1.132; p=0.287NS) with 

respect to host type and infection (Table 3.1).  Prevalence of disease in buffaloes was 5.6 

% while 2.6% of cattle were (Fig.3.1).  

Table 3.1: prevalence of F.gigantica infection in different host types 

Host type  Total (%) Non-Infected (%) Infected (%) 

Buffalo  

Cattle  

Total  

 178 (100)  

78 (100)  

256 (100)   

168 (94.4) 

76 (97.4) 

244 (95.3) 

10 (5.6) 

2 (2.6) 

12 (4.7) 

  

Chi-Square Tests = 1.132   p=0.287NS    

 
 Buffalo     Host Type Cattle   

Figure 3.1: Prevalence (%) of F. gigantica infection with respect to host type  
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3.1.2 Animal breed  

The highest incidence of F. gigantica infection was found 11.1 % followed by Nili 

Ravi 5.6 % and 2.8 % in Kundhi. The results were non- significant (x2 =6.204; P=0.624) 

and showed that animal breed has not much effect on the disease prevalence (Table 3.2). 

On the other hand, in cattle highest prevalence was in Sahiwal (5.6%), and no infection 

was recorded in all other cattle breeds Fig. 3.2.   

Table 3.2 Relationship of F. gigantica infection with breeds of cattle and buffaloes.  

Animal breed  Total (%)  Non-infected (%)   Infected (%) 

Azi kheli  36 (100) 32 (88.9) 4 

Nili Ravi Kundhi  70 (100) 66 (94.3) 4 

Kundhi 72 (100) 70 (97.2) 2 

Bhagnari 8 (100) 8 (100) 0 

Dhani 16 (100) 16 (100) 0 

Lohani  2 (100) 2 (100) 0 

Mix breed 14 (100) 14 (100) 0 

Sahiwal 36 (100) 34 (100) 2 

Total 256 (100) 244 (95.3) 12 (4.7) 

Chi-square test=6.204   P =0.624NS   

 

Figure. 3.2: Prevalence (%) of F. gigantica infection among breeds of cattle and buffaloes.  
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3.1.3. Host locality  

The investigation of the data in Punjab province demonstrated that disease was most 

prevalent in district Chakwal (40 %). The other districts (Attock, Jhelum, Hafiz Abad, 

Rawalpindi and Sahiwal) included in the study did not show any case of disease (Table 

3.3). In case of province KPK, the results revealed that the highest prevalence was in the 

district Charsada (12.5%) followed by Peshawar (5%). The animals from other districts 

(Mardan, Swabi, and Nowshera) were found to be non-infected. These results were highly 

significant (χ2 =42.247; P=0.000**) and showed that prevalence of disease and the locality 

of the host are allied to each other. Map of studied areas showing prevalence (%) is given 

in Fig. 3.3.  

Table 3.3 Association of F. gigantica infection with respect to geographical areas of host.  

Host locality  Total (%)     Non-Infected (%)  Infected (%)  

Attock  32(100)  32 (100) 

 

0(0)  

Charsada  48(100)  42 (87.5) 6(12.5)  

Hafiz Abad  2(100)  2 (100) 0(0)  

Jhelum  14(100)  14 (100) 

 

0(0)  

Mardan  12(100)  12 (100) 0(0)  

Nowshera  8(100)  8(100) 0(0)  

Peshawar  40(100)  38 (95) 2(5)  

Sahiwal  2(100)  2(100)  0(0)  

Swabi  12(100)  12(100) 0(0)  

Chakwal  10(100)  10(100) 4(40)  

Rawalpindi  76(10)  76 (100) 0(0)  

Total   256 (100)  244 (95.3) 12 (4.7)  
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Figure 3.3 Map of Pakistan indicating prevalence (%) of F. gigantica infection among 

study areas.  

  

3.1.4 Host sex    

The results did not show association between host sex and F. gigantica infection (χ2 

=3.958; p=0.47NS) (Table 3.4). However, higher prevalence of infection was recorded in 

females (7%) as compared to males (1.2%) Fig.3.4.  
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Table 3.4: Relationship between F. gigantica infection and gender of host  

Host sex  Total (%) Non-Infected (%)  Infected (%)  

Female  142(100)  132 (93.0) 10(7)  

Male  114(100)  112 (98.2) 2(1.2)  

Total  256(100)  244 (97.3) 12(4.7)  

Chi-square test=3.958 P= 0.47NS    

  

 
Host sex 

Figure 3.4 Prevalence (%) F. gigantica infection among gender of host (s)  

3.1.5 Age of the animal 

To determine whether age of animal and occurrence of disease were associated or 

not, data was analyzed by arranging examined animals in different age groups (Table 3.4). 

The results showed that disease was more prevalent in old age animals as compared to the 

age groups of younger animals. Highest prevalence was shown by animals of age group 8 

to 10 years (14.3%) followed by age group 11 to 12 years (7.7%). Age groups 2-4 years 

and 5-7 years of the animals were found to be not infected Fig. 3.5. These results were 

highly significant (χ2 = 22.828; P=0.000**) and showed that animal age and disease 

prevalence are related.  
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Table 3.5 Association of F. gigantica infection among different age groups of hosts.  

Animal Age(years)  Total (%) Non-Infected (%)  Infected (%)  

2 to  4  100(100)  100 (100) 0(0)  

5 to  7  60(100)  60 (100) 0(0)  

8 to 10  70(100)  60 (85.7) 10(14.3)  

11 to 12  26(100)  24 (92.3) 2(7.7)  

Total  256(100)  244 (95.3) 12(4.7)  

Chi-square test= 22.828    P=0.000**    

  

  

100 

 
 Age Groups   

Figure 3.5 Represents prevalence % in association with types of animal age groups  

3.1.6 Grazing Management  

To find the relationship between grazing management of host by farmers and 

disease prevalence, infected and non-infected animals were grouped into three categories. 

These included intensive, extensive and semi-extensive grazing managements. The results 

were highly significant (χ2= 22.828; p=0.000**) and demonstrated that grazing 

management and disease occurrence are linked (Table3.6). This investigation showed that 
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disease prevalence was highest in animals with intensive grazing (10%) followed by the 

animals with extensive grazing (6.4%).  Animals with semi extensive grazing management 

were shown to be least affected (2.8%) Fig.3.6.  

Table 3.6 Association of F. gigantica infection and grazing managements of animals  

Grazing  Total (%) Non-Infected (%)  Infected (%) 

Extensive  94(100)  88 (93.6) 6(6.4)  

Intensive  20(100)  18 (90) 2(10)  

Semi-Extensive  142(100)  138 (97.2) 4(2.8)  

Total  256(100)  244 (95.3) 12(4.7)  

Chi-square test=   22.828    P=0.000**      

  

 

Grazing Management 

Figure 3.6 Prevalence (%) of F. gigantica among grazing habits of animals  

3.1.7 Water bodies  

The link between water bodies and disease of the host, are shown in Table3.7. The 

results demonstrated that disease was most prevalent in animals coming from the regions 

with water reservoirs (8.2%). Animals from the regions having all types of water bodies 

were affected 7.7 %. Lowest prevalence was shown by animals coming from areas having 

canal (2%) water bodies (Fig. 3.7).  The results did not show significant (χ2= 6.239: 
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p=0.101NS) difference for prevalence of infection with respect to types of water bodies near 

host.  

  

Table 3.7 Relationship of F. gigantica infection with respect to the types of water bodies  

Water bodies  Total (%) Non-Infected (%)  Infected (%) 

All types  52(100)  48 (92.3) 4(7.7)  

Canal  99(100)  97 (98) 2(2)  

Ponds  32(100)  32 (100) 0(0)  

Reservoir  73(100)    67 (91.8) 6(8.2)  

Total  256(100)    244 (95.3) 12(4.7)  

Chi-square test=6.239 P=0.101a   

  

 

Water Bodies 

Figure 3.7 prevalence (%) of F. gigantica infection among different water bodies                             

3.2 Protein Quantification  

   Estimated through spectrophotometry, mean absorbances (595 nm) of 

standards of BSA dilutions (0.625 ug/ul to 22.5 ug/ul), ranged between 1.6 ug/ul to 2.8 

ug/ul. These values of concentrations were plotted against standards to obtain standard 

curve, (Fig. 3.8a and 3.8b).  
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Absorbance at 595 nm 

  

Figure 3.8 a: Standard curve obtained for BSA to determine the unknown protein 

concentration of adult worm extracts  

 

 

 Figure 3.8 b: Standard curve obtained for BSA to determine the unknown protein concentration 

of adult worm extracts 

Photo spectrometric analysis of parasites extracts gave values of mean absorbance (595 

nm) that ranged between 1.8 ug/ul to 2.8 ug/ul. The proteins quantified in these extracts were 

between 6.5 ug/ul to 20.1 ug/ul (Table 3.8).   

Table 3.8: Spectrophotometric analysis of adult worm of Fasciola gigantica excretory/secretory 

and somatic extracts.  
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 Samples  Mean absorbance at 595 nm  Concentration of protein (ug/ul)  

1 1.9232                            6.942   

2 1.9964                            7.628    

3 2.0324                            8.228    

4 1.8232                            6.642    

5 2.8405                            20.042    

6 2.6741                            17.671    

7 2.7111                            18.2    

8 2.6987                            18.14    

9 2.7241                            18.38    

10 2.6644                            17.471    

 

  

3.3 SDS-PAGE Analysis  

` The somatic and ES products were fractionized by SDS-PAGE. Their molecular 

weights were determined by calculating their migration distance with respect to the protein 

ladder run as marker (Fig. 3.9).  

 

Migration distance 

   

Figure 3.9: Migration trend of protein ladder to calculate the unknown molecular weight 

of somatic and excretory/secretory protein bands of Fasciola gigantica adult worms 

separated on SDS-PAGE gels.  
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 3.3.1 Identified polypeptides of somatic extracts  

The result of somatic extracts revealed different molecular weight polypeptide 

bands with reference to marker and equation calculated for ladder (Table 3.9).  Lowest 

weight (kDa) peptide bands in the somatic extracts were found at 15 kDa while the highest 

molecular weight peptide band was at 146 kDa. Other polypeptides separated in somatic 

extracts were 15, 16, 27, 44,45,78, 80,90,110,130, and 146 kDa. The intensity of 130 kDa 

polypeptide was highest among all other somatic extracts (Fig. 3.10 a).  

3.3.2 Identified polypeptides of E/S products  

The analysis of these products showed a range of polypeptide bands having 

molecular weights in between 93 kDa and 148 kDa (Table 3.9). The other proteins of E/S 

products were as follow, 100 kDa, 130 kDa, 145 kDa and 147 kDa. The SDS PAGE 

polypeptide bands for ES, somatic extracts, and control groups are shown in Fig. 3.10a – 

3.10b.  

Table 3.9:  Identified protein bands of different molecular weight by SDS-PAGE analysis 

of somatic and excretory/secretory antigens of Fasciola gigantica collected from large 

ruminants.  

  

Number of worms 

extracted  

Major Band observed in 

excretory/secretory product of  

Fasciola gigantica  

Major Band observed 

in Somatic product of  

Fasciola gigantica  

25  

25  

25  

25  

25  

25  

93  

100  

130  

145  

147  

148  

15-20  

42-48  

87-105  

109-114  

126-130  

137-146  
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Figure 3.10 a: SDS-PAGE analysis of somatic and excretory/secretory extracts of adult 

worms of Fasciola gigantica collected from large ruminants.  

  

Figure 3.10 b: SDS-PAGE analysis of excretory/secretory extracts of adult worms of 

Fasciola gigantica and controls collected from large ruminants.  
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3.4 Western Blotting   

Somatic extracts were blotted with antibody of F. gigantica (anti-FgS) to detect 

antigenic components in the worms. This analysis demonstrated that among many somatic 

polypeptide band separated by SDS PAGE, only a single polypeptide band of molecular 

weight between 130-250 kDa was immunogenic. The rest of the band did not show 

reactivity with the antibody (anti-FgS) (Fig.3.11).   

  

  

Fig. 3.11: Western blot analysis of somatic extracts of F. gigantica against sera of infected 

animals  

3.5 ELISA  

Indirect enzyme linked Immuno-sorbent assay (ELISA) was performed to confirm 

antigenic components in the crude extracts of F. gigantica. Proteins of different molecular 

weight separated by SDS PAGE were eluted and coated in ELISA plates to test their 

immunogenicity. Results of the assay revealed that different polypeptides in the crude 

extracts of F. gigantica did not show any immunogenic response among them with 15 
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infected sera of F. gigantica or any of the control sera. These bands included various 

polypeptides that had molecular weight range from 4 kDa to 37 kD. The most prominent 

immunogenic proteins of all bands were present in the range of 38-72 kDa. Out of 15 sera 

of F. gigantica 14 (93.3%) among them showed reactivity with the crude antigens of these 

molecular weight bands. The other most potent immunogenic proteins were between 95 to 

250 kDa, 11 (73.3 %) out of 15 infected sera showed reactivity with F. gigantica infected 

sera. Polypeptides in range between 73-94 kDa showed 6.7 % reactivity against F. 

gigantica infected sera and showed cross-reactivity with control serum Gigantocotyle 

explanatum. (Table 3.10) The OD values at 450 nm for each tested sera against different 

molecular weight polypeptides is given in Fig. 3.12.   

Table 3.10 Sera showing immunogenic proteins against somatic antigens of different 

polypeptides of Fasciola gigantica collected from cattle and buffaloes.  

Molecular weight 

(KDa) of major 

immunogenic proteins  

Fasciola 

gigantica 

infected sera  

Gastrothylax 

control sera  

Gigantocotyle 

control sera  

Normal  

control 

sera  

4-20  

21-37  

38-72  

73-94  

95-250  

15 (0)  

15(0)  

14(93.3)  

1 (6.7)  

11(73.3)  

9 (0)  

9 (0)  

9 (0)  

9 (0)  

9 (0)  

10 (0)  

10 (0)  

10 (0)  

1 (10)  

10 (0)  

10 (0)  

10 (0)  

10 (0)  

10 (0)  

10 (0)  

Total number of sera 

tested  

15  9  10  10  
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Figure 3.12: OD values at 450 nm of various molecular weights (kDa) proteins of somatic 

extract of Fasciola gigantica against infected cattle sera. The cut-off value was set at 0.6.  
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DISCUSSION  

An early diagnosis and control of fascioliasis is very important as a livestock health 

concern, since disease is a global health threat to livestock. It is not only prevalent in 

Pakistan but also across the world and is associated with great economic losses due 

morbidity coupled with mortality. Pre-patent period is the time from the excystment of 

juveniles to the development of infection and maximum pathogenicity is associated with 

this time. The time flukes start producing eggs maximum loss has already occurred (Sajid 

and McKerrow 2002). So, an early diagnosis is the only answer to overcome this problem 

in a way that anthelmintic treatment effective against both the juveniles and the adult 

worms could be started since chemotherapy is the only choice in absence of an effective 

vaccine.  

In present study, statistical analysis on disease incidence and host type indicated 

that buffaloes are more affected than cattle. These results are consistent with Kasib et al. 

(2009) who found similar distribution of disease. Main aspect of high predisposition of 

buffaloes to fascioliasis may include its habit to live in moist areas. Furthermore, 

intermediate hosts of F. gigantica are more aquatic than those of F. hepatica Spithill et al. 

(1999) that could be a reason of higher abundance of F. gigantica in buffaloes. However, 

these results do not show agreement with Rahman et al. (2017) who reported a higher 

incidence in cattle.  

Breed wise relationship between prevalence of F. gigantica showed that all breeds 

of buffaloes examined were infected while one breed of all breeds of cattle were infected. 

Prevalence of infection in all breeds can be attributed to their habit to reside in swampy 

areas and by the fact that they are water loving. However, in case of cattle results showed 

agreement with Kato et al. (2005) who demonstrated high prevalence in particular breed of 

cattle in their study. But these results are not consistent with the investigations of Sánchez-

Andrade et al. (2002) who demonstrated that risks of disease for cattle, in all breeds were 

alike.   

The distribution of Fasciola species is associated with different climatic condition. 

Current study investigation on the locality of host and disease prevalence showed highest 
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prevalence in district Chakwal (Punjab) and Charsada (KPK). These results are highly 

significant (p<0.00) and show that host locality and occurrence of fascioliasis are linked to 

each other. Both the areas are at lower elevation with higher prevalence as compared to 

other areas in the study. These results are consistent with the finding of (Ashrafi et al., 

2015) who demonstrated that F. gigantica dominate the infection of cattle and buffalo in 

lowlands. The incidence of trematode infestations naturally depends on the presence and 

distribution of freshwater snail which are intermediate hosts (Brown 1994; Van Veen et 

al., 1980) and thetheir distribution differs as climatic conditions get changed (Mungube et 

al. 2006). Fasciola hepatica is not found in lowlands because different studies have 

demonstrated that that Lymnaea truncatula is the only intermediate host of F. hepatica and 

is present in highlands (Oviedo et al., 1995; Bargues and Mas-Coma 1997, Samadi et al., 

1999).  However, the data is inadequate for various areas and their lower prevalence cannot 

be explained.   

The gender distribution of fascioliasis was not significantly higher in females as 

compared to males, which indicates similar acquisition of the infection in both genders. 

The results are consistent with previous reports from the studies of (Asanji and Williams 

1984) but contrary to the findings of (Aal et al., 1999; Maqbool et al., 2002; Opara 2005) 

recorded no association between sex of the animal and incidence of disease. This may be 

attributed to the small sample size of the study.  However higher infection in females than 

males can be explained by assuming hormonal influence and other physiological aspects 

such as milk production, and stress during pregnancy and parturition (Spithill,1999).  

Evaluation of fascioliasis prevalence by age, demonstrated higher distribution in 

older animals compared to the younger counterparts. These results are consistent with the 

findings of Yildirim et al., (2007) who found a similar disease pattern. The higher 

prevalence in older animals might be attributed to grazing more often from contaminated 

vegetation increasing the risk of infection with F. gigantica metacercariae. The results of 

grazing managements showed that intensive grazers are more prone to fascioliasis than 

those with extensive and semi-extensive grazers. The results are concordant with previous 

finding of Khan et al. (2017). Significantly higher prevalence of fascioliasis in old cattle in 

Bangladesh has also been recorded by other authors (Affroze et al. 2013). Studies on water 
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bodies association with fascioliasis revealed that disease is more prevalent where water 

reservoirs are present in area of the host. The current result show agreement with the 

findings of (M. N. Khan et al. 2010).   

  ELISA and Western blot are the diagnostic methods that have revolutionized 

immunodiagnostic approaches. These methods lower the cross reaction to a large extent. 

Dutta et al. (1990) Somatic extracts of F. gigantica separated by SDS PAGE revealed 

various bands of molecular weights ranged from15 kDa to 146 kDa. These results are 

consistent with the findings of Yokananth et al. (2005) who reported a range of 14 kDa to 

156 kDa. Simlarly, Morales and Espino (2012) separated 40 polypeptides bands from the 

F. hepatica tegument antigens with molecular weights in range of 10 to 150 kDa. In another 

study Allam et al. (2012) found different bands of 12 kDa to 117 kDa. These differences 

may be due to the presence of different strains of flukes from different host species or 

because of  geographic variations (Gupta et al., 2003). Velusamy et al. (2004) separated 

different bands of somatic extracts of F. gigantica in range 8 and 54 kDa. Meshgi et al. 

(2008) found separated 11 bands in somatic extracts of F. gigantica using SDS PAGE. 

These polypeptide bands ranged in 18 to 68 kDA. In the same study he resolved 8 different 

polypeptide bnads of molecular weight in range 18 to 62 kDa from the somatic extracts of 

F. hepatica. The results of electrophoresis of somatic extracts F. gigantica by Kumar et al., 

(2008) showed different bands in range of molecular weights 14 and 76 kDa. By using SDS 

PAGE Awad et al. (2009) fractionized 17 different polypeptides from the somatic extracts 

with molecular weights 13 and 262.3 kDa.  

ES products of F. gigantica separated by SDS PAGE contained six bands of different 

molecular weights ranged between 93 kDa to 148 kDA.  Hannan Khan et al. (2017) 

observed 24 different bands in ES products of F. gigantica the molecular weights of these 

bands ranged from 10 kDa to 170 kDa. Also Latchumikanthan et al. (2012) found seven 

different bands range in molecular weights of 23, 25, 28, 43, 47, 52 and 66 kDa. Intapan. 

(1998) separated six bands in the ES products of F. gigantica in range of 14.4 and 65 kDa 

and Demerdash et al. (2011) separated various polypeptides in range 14 and 100 kDa. 

Meshgi et al. (2008) showed that ES products of F. gigantica and F. hepatica 

electrophoresed by SDS PAGE gave six common polypeptides whose molecular range was 
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in between 18 and 68 kDa . Awad et al. (2009) also resolved seven bands from ES products 

with molecular weight range of 15 and 101.7 kDa. Estuningsih et al. (2009) separated 

different polypeptides by SDS PAGE in the somatic extracts of fasciola gigantica that range 

in molecular weight in range 5 and 70 kDa. among them a polypeptide of 28 kDa and the 

other 60 kDa polypeptide immunized mice and showed that antigens were present in low 

molecular weight range.  They demonstrated that ELISA was more sensitive (91%) as 

compared to fecal egg counts (87 %).   

Immunogenic detection of F. gigantica somatic extract by western blotting method 

showed a single polypeptide with molecular weight in range between 130-250 kDa. These 

results are concordant with report from Yokananth et al. (2005) who found five bands in 

their analysis, to be immunogenic. One of these five bands was of molecular weight of 156 

kDa. Similarly, a 37 kDa polypeptide was identified by Anuracpreeda et al. (2013) using 

Western blotting method. Intapan. (1998) identified a 27 kDa polypeptide from the ES 

products of F. gigantica that was immunogenic. Morales and Espino (2012) recorded that  

12  to  14,  24  to  26,  38  and  52  kDa  were  immunogenic  among  

5,10,12,14,17,20,24,26,30,38,45,52,76 and 102 kDa polypeptides. Preyavichyapugdee et 

al., (2008) detected a 26 kDa polypeptide from the whole worm extracts of F. gigantica by 

western blot method. Almeida et al. (2007) detected 16 bands using infected sera of F. 

hepatica by Western blotting with molecular weights ranging from 8 kDa to 110 kDa.  

In current study results of indirect ELISA showed that highly immunogenic 

proteins were present in molecular weight that range between 38 to 72 kD and they showed 

93.3% sensitivity with infected sera. Our results are concordant with the findings of Awad 

et al. (2009) who showed that sensitivity of indirect ELISA was 93.3 % using F. gigantica 

somatic antigens, while the sensitivity of ELSA was between 93.3 % to 94.6% for ES 

products. These results are in accordance with (Rodríguez-Pérez and Hillyer 1995) who 

demonstrated that excretory/secretory antigens were more specific than the others somatic 

extracts. The results are consistent with the investigation of Meshgi et al. (2008) who found 

that 11 bands of somatic extracts that ranged between 18 to 68 kDa and showed sensitivity 

with infected sera.  In another study, Guobadia and Fagbemi (1997) detected immunogenic 

polypeptides of molecular weights of 17,21,53, and 57 kDa using indirect ELISA method.  
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Demerdash et al. ( 2011) showed that immunogenic polypeptides in the ES products were 

26,45,64, and 83 kDa.  Velusamy et al. (2004) detected a 54 kDa immunogenic polypeptide 

from the somatic extracts of F. gigantica. The results of indirect ELISA in the study by 

Kumar et al., (2008) indicated that a 27 kDa polypeptide was 100 % sensitive to detect 

infection by F. gigantica.  

Conclusion    

The study recorded overall prevalence of 4.7 % of F. gigantica in cattle and 

buffaloes in different geographical areas. Results of risk factors showed that there was a 

substantial association between incidence of fascioliasis and host locality, sex, age of the 

animal, and breed. Areas with man-made irrigation system, low lands, and high 

precipitation areas have high risk of fascioliasis and should be prioritized for treatment, 

research, extension work and other control measures.   

It is concluded that somatic extracts and ES products of the F. gigantica contain 

protein bands of different molecular weights, sizes and varied origin. These protein bands 

have prime importance as for as early diagnosis is concerned. Immuno assays such as 

indirect ELISA and Western blot are highly sensitive and specific and can detect different 

sera at a time in addition these methods can detect infection of very small number of worms.   

The somatic polypeptides fractionized by SDS PAGE in range of molecular weight 

38 and 72 kDa showed highly specific and reliable results. Similarly, a band of in range of 

molecular weight 130 and 250 was also detected by Western blotting. These polypeptides 

need further identification and characterization. The proteins bands that showed highest 

reactivity could further be used in immunodiagnosis. These immunogenic proteins of 

somatic extracts can be used for development of immuno assays Further description of 

these immunodominant proteins from the somatic and ES products of F. gigantica could 

be exploited as effective vaccine candidates.   
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Recommendations  

 The study should be expanded to test antigenic proteins of somatic extracts for their 

immunogenic properties. This can be helpful in vaccine development against 

fascioliasis in future.  

 The studies must be expanded to find immunogenic proteins in ES products of F. 

gigantica  

 The isolated proteins must be tested for an early diagnosis of experimentally 

infected animals.  
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Annexure 1 

Recipe of Lysis Buffer/ Extraction Buffer.  
.No.  Reagents  Amount/%  Preparation  

1  M HEPES  50mM  

(1M=238.3g)                                               
50mM  =  2383  x  50  /  1000  
=1.1915g/100ml  

2  NaCl  150mM  

1M=(58.5g)  
150mM = 58.5 x150 / 1000ml =  
0.8775g/100ml  

3  Sodium Azide  0.02%  0.02g in 100 ml   
4  SDS   0.10%  0.1 g in 100 ml  
5  Triton X – 100  1%  1 ml in 100 ml  

6  PMSF  0.1 mg /ml        
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 Annexure 2 

Recipe for Resolving Gel    
Reagents  Amount   
Distilled water  3150 µl  
30% Stock Acryl amide solution  2500 µl  
4xResolving Tris Solution  1875 µl  
10% Ammonium Persulphate  75 µl  
Recipe for Stacking Gel.  
Distilled water  2100 µl  
30% Stock Acrylamide Solution  325 µl  
4x Stacking Tris Solution  800 µl  
!0% Ammonium Persulphate  33.5 µl  
TEMED  6 µl  
Reagents used in Bradford method.  
Methanol   25ml  
Phosphoric acid  0.05g   
Coomassie brilliant blue   50 ml   
Distilled water  100 ml  
Phosphate-free, azide-free blocking solution, 1000 ml (adjust pH with 12 N HCl 

about 3.35 ml)  
150 mM NaCl  8.766 g  
50 mM Tris-HCl (pH 7.5)  6.057 g  
nonfat dried milk  5% (w/v)   
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 Annexure 3 

Formation of 0.1M PB   
Na2HPO4    1.09g  
NaH2PO4       0.32g  

NaCl            9g  
Make 1000 ml adding water, this is we have 0.1M PBS.  

  

  
Stock solution for SDS PAGE  

Stock solutions  Recopies and procedure  
Stock 30% Acrylamide  
Gel Solution  

30.0g acrylamide, 0.8 g methylene bisacrylamide and  

dH2O 100ml  
Stock 4 x Resolving Gel 

Tris (1.5M Tris HCL 

pH8.8, 0.4% SDS)  
To 110ml DH2O add 36.4 g of Tris base  
Add 8 ml of 10% SDS,   
Adjust pH to 8.8 with 1N HCL  
Adjust the final volume to 200ml with distilled water  

Stock 4 x Stacking   
Tris (0.5 M Tris. HCL 

pH6.8, 0.4% SDS)  
To 110 ml DH2O add 12.12 g of Tris base,  
Add 8ml of 10% SDS,   
Adjust pH to 6.8 with 1N HCL.  
Add Distilled water to a final volume of 200ml  

Stock 4 x Tris-glycine tank 

buffer-SDS  For 300ml, Tris = 3.6g, Glycin = 17.28g, DH2O = 300 ml Now 

to this 300ml of 4 xTris-Glycine buffer add 12ml of 10% SDS 

solution, Make volume up to 1200ml wit DH2O.   

10% AP solution  0.1g ammonium persulphate, 1m Distilled water  
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Stock 4 x Sampe Buffer  4ml glycerol, 2ml 2-mercaptoethanole, 1.2 g SDS, 5ml 4 x,  
Stacking Tris 0.003 g Bromophenole blue,   
Aliquot into 1.5ml micro centrifuge tubes, store at -20°C  

10% SDS  5g SDS in 50ml distilled water  
Fixing Solution   

  

For 100 ml, 50 ml methanol, 10ml glacial acetic acid   
Make up to 100ml with distilled water  

Gel Stain Solution  

  

For 100ml, 50ml methanol, 10ml glacial acetic acid,  40 

ml DH2O, 0.1g coomassie blue.  
Make up to 100ml wit distilled water   

Destain solution  For 100 ml, 40ml methanol, 10 ml glacial acetic acid  
Make up to 100 ml with distilled water  

Storage solution  5ml glacial acetic acid, 95ml distilled water  
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Annexure 4 

Western blotting transfer buffer (1000 ml).   
  

       Tris  
       Glycine  
       SDS  
      Methanol  
      SDS: 3.7 ml of 10% SDS  

48 mM 

39 mM  
0.037%  
20%  

  

5.814 g  
2.928 g  

0.37 g  
200 ml  

  

      Blocking solution, 100 ml, in PBS   

Nonfat dried milk  
Antifoam A  
Sodium azide  

      Sodium azide: 1 ml of 2%  solution  

5%  
0.01%  
0.02%  

  

  

  

Blocking solution, 10 ml, in PBS (pH 7.4)   
Nonfat dried milk  
Antifoam A  
Sodium azide  

5%  
0.01%  

0.02%  
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Annexure 5 

 Preparation Serial dilution of BSA Standards.          

 Tubes  Blank  1  2  3  4  5  6  7  8  9  10  11  12  
Volume of BSA  
(µl)  

0  2 .5  20  30  40  55  60  65  70  75  80  84.1  90  
Volume  of  
water (µl)  

100  97.5  80  70  60  45  40  35  30  25  20  15.9  10  
BSA  
conc.(µg/100µl)   

0  62.5  500  750  1000  1375  1500  1625  1750  1875  2000  2103  2250  

Total volume  100  100  100  100  100  100  100  100  100  100  100  100  100  
BSA  
conc.(µg/100µl)   

0  0.625  p  7.5  10  13.8  15  16.3  17.5  18.8  20  21.03  22.5  
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 Annexure 6 
Protein Ladder   
Protein ladder used as standard for protein identification was composed of proteins in rang 

250-10 KDa molecular weight  

  
Showing the migration distance and the molecular weights of different molecular weights 

proteins.  
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