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A B S T R A C T: 
     52 Fasciola hepatica worms (22 sheep, 3 goats and 27 cattle) from livers and bile ducts were collected. The prevalence rate of 

Fascioliasis was 7.28%, 3.37% and 10.19%, respectively. Among the three hosts regarding the sex, females of sheep and goats 

show a higher infection rate than males (4.3% and 2.25% versus 2.98% and 1.12%). Simultaneously, the prevalence rate was 

slightly higher in female cattle (5.28%) than male cattle (4.91%). Used the adult worms for DNA extraction followed by PCR 

amplification. The sequences of amplified products were identified under accession number  (MT951586) of sheep were 99.51%, 

and (MT951587) of goat was 99.75% homologous to Iranian goat Fasciola hepatica (KF992219). Furthermore, the cattle 

Fasciola hepatica (MT951585) was 99.2% homologous with the reference of Iranian goat. Using phylogenetic tree analysis, 

isolated F. hepatica in sheep, goats, and cattle is positively related to various global F. hepatica. 
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1.INTRODUCTION : 

 

Fasciola hepatica and Fasciola gigantica are two 

liver-flukes, and it is a zoonotic parasitic disease 

causing Fascioliasis (Zekarias and Bassa, 2019), 

which is distributed worldwide infecting sheep, 

goats, cattle, deer, and humans as final hosts 

(Moazeni et al., 2012, Sah et al., 2018). F. 

hepatica is a helminths parasite of animals belong 

to  class Trematoda (Sah et al., 2018, Munita et 

al., 2019). It’s localized in the liver's bile duct 

cause mortality in domestic ruminants and lead to 

significant economic losses (Magaji et al., 2014). 

Vast numbers of infective parasite platforms can 

cause a highly pathogenic sub-acute presentation 

in lambs, characterized by hepatic haemorrhage 

and lesions, resulting in immediate death (Nasr et 

al., 2016).  

 

 

 

Chronic fasciolosis, showing reduced 

weight gain, anaemia, decreased fertility, reduced 

milk production and reduced feed conversion 

efficiency (Kantzoura et al., 2011, Munita et al., 

2019). As is understood, the classification of the 

Fasciola species can’t be performed by clinical, 

pathological, or immunological techniques. 

Serological findings do not differentiate between 

these species (Amor et al., 2011, Alajmi, 2019). 

Different molecular methods were employed in 

the analysis, taxonomy, and fasciola studies like 

complete genome sequencing and single 

nucleotide polymorphism (Moazeni et al., 2012, 

Raoof et al., 2020). The PCR amplification 

method improves many templates for initial 

priming that allow the primers to anneal the 

known conserved regions to amplify across 

unknown variable regions and better diagnose 

species (Eman et al., 2016, Mohammed et al., 

2016, Hassan, 2018). Also, the intraspecific 
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genetic variations between liver flukes may show 

differences in virulence, host specificity and drug 

susceptibility or resistance. 

Some genetic variation within F. hepatica 

and F. gigantica sequences of the mitochondrial 

DNA and ribosomal regions have been described 

previously from Iraq (Mohammed et al., 2016, 

Hamoo et al., 2019), Iran (Galavani et al., 2016, 

Baran et al., 2017), Turkey (Erensoy et al., 2009), 

Saudi Arabia (Shalaby and Gherbawy, 2013) and 

Egypt (Dar et al., 2012). Hence, this study aimed 

to investigate the genetic structure of the flukes 

using cox1 sequences. Compared Fasciola 

populations from the three definitive host species 

to find host-specific genetic structures in Erbil 

Province, to assess their phylogenetic analysis. 

2. Materials and procedures 

2.1- Parasite specimen: 

The total livers of 656 slaughtered 

livestock (sheep (n=302), goats (n=89), and Cattle 

(n=265)) were carefully  inspected visually 

(Hassan et al., 2017), and then the hepatic 

parenchyma was cut and squeezed directly 

towards the bile duct with both hands and the 

flukes getting out of the vents (Hamed et al., 

2014). Fasciola specimens (n=52) were obtained 

from the bile duct or liver tissue of freshly 

slaughtered sheep, goats and cattle at regional 

slaughterhouses in Erbil province, Kurdistan 

Region-Iraq among July to November 2020. 

Flukes were morphologically classified as 

Fasciola sp. according to present keys and 

descriptions (Hamed et al., 2014, Piri et al., 2018, 

Hamoo et al., 2019). After collection, washed 

them thoroughly in Phosphate Buffer Saline 

(PBS), then fixed in 70 % ethanol. 

2.2- Extraction of DNA and amplification of 

PCR  

The posterior sections (without the uterus) 

of the samples were applied for DNA extraction, 

to avoid sampling sperm from another fluke 

(Tadayon et al., 2015). About 15 mg of adult 

fasciola worms were separated and crashed 

between two microscopic glass slides. The ethanol 

in each sample was allowed to evaporate for a few 

minutes and rinsed with PBS three times 

reference?. According to the manufacturer's 

directions, whole DNA was extracted utilizing the 

Wizard Genomic DNA Purification Kit 

(Promega). DNA was eluted in 100µL of elution 

buffer and stored at -20
o
C till use. PCR was done 

according to the subsequent protocol: The 

fragment of Cox1 was amplified applying the 

primers set Ita 8 (forward; 5`- 

ACGTTGGATCATAAGCGTGT-3` and Ita 9 

(reverse; 5`-CCTCATCCAACATAACCTCT-3`) 

as explained by (Farjallah et al., 2013). Made PCR 

reactions (25 𝜇l) with 3µl of DNA template, 

12.5µl of (2X) Go-Tag master mix, 30 pmol (3µl) 

of each primers and 3.5µl nuclease-free water. 

Performed amplification result with the following 

conditions: Primary denaturation at 94
0
C for 90 

seconds was replaced by 33 cycles each at 94
0
C 

for 90 seconds, annealing temperature 55
0
C for 90 

seconds, and extension at 72 for 120 seconds, the 

last step is the extension at 72
0
C for 10 minutes. 

2.3- Sequencing and Accession numbers: 

The PCR product of all samples were 

loaded in 1.5% (w/v) agarose gels in tris-borate-

EDTA (TBE) buffer staine with ethidium 

bromide. The electrophoresis is carried out for 45 

min at 100 V and DNA was visualized under UV 

transilluminator, and the bands were visualized 

(figure 1) The amplified results were 

commercially sequenced in both directions 

(Macrogen Inc. South Korea). The DNA 

sequences undergo help analysis by applying 

bioinformatics tools and nucleotide alignment 

employing ClustalW 

(http://www.ebi.ac.uk/clustalw) for specific DNA 

sequence query (Thompson et al., 1997) and the 

identity matrix options of Bioedit (Hall, 1999), 

respectively. Saved the partial Cox1 gene of the F. 

hepatica in the GenBank database below 

accession numbers MT951585- MT951587 

through BLAST algorithm 

(http://www.ncbi.nlm.nih.gov/BLAST). The 

phylogenic studies of Cox1 sequence data were 

carried by maximum likelihood using MEGA6 

(Tamura et al., 2013). 

 

2.4- Data analysis and presentation 

MS Excel 2010 used for data entry and 

statistical analysis was performed using the t-test 

and Chi-square (X2) test to discover the likelihood 

value (p-value) applying the graph pad prism 

8.0.1.  

3.Results and Discussion 

The infection rate of fasciolosis in sheep, 

goats and cattle were 7.28%, 3.37% and 10.19% 

respectively as shown in Table 1. The result 

agreed with (Kordshooli et al., 2017) in Iran, who 
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detected that the prevalence rate of F. hepatica 

were 5.22% of sheep, 2.15% of goat, and 11.15% 

of cattle. Fasciola species are usually found in 

herbivores in various parts of Iraq (Hamoo et al., 

2019, Raoof et al., 2020, Abdulwahed and Al-

Amery, 2019). The observation could be a return 

to husbandry practices and climatic variation 

including rain and warmth which had significant 

effects on the remainder of both intermediate host 

and the larval stages (miracidium and cercariae) of 

the parasite. Other factors; soil effect according to 

the epidemiological aspects of fasciolosis, 

distribute intermediate host in the environment 

(Kordshooli et al., 2017). In this study, The 

prevalence was higher in cattle, followed by sheep 

and goats, which may be due to free-ranged 

pasture grazing. But sheep and goats held either 

tethered or free-ranged, and the prevalence was 

distinctly higher in free-ranged than tethered. It 

may be due to exposing more further contact to 

the hazard factors such as the presence of 

metacercaria (Oryan et al., 2011, Yadav et al., 

2015). The results were interpreted according to 

the infection rate among each host's males and 

females individually from the total number of all 

investigated livestock. Discovered the highest rate 

of infection in female sheep and goats 13(4.3%), 

2(2.25%) as distinguished to male sheep and goats 

9(2.98%), 1(1.12%), respectively. The results 

agreed with (Isah, 2019), who showed that female 

sheep and goats reported higher prevalence 

(44.6% and 42.6%) than males (30.7% and 

30.4%) respectively; this variation could be since 

females stay longer in flock/herd for reproduction 

and breeding. Simultaneously, the prevalence rate 

was slightly higher in female cattle (5.28%) versus 

male cattle (4.91%) as revealed in table 2. 

Statistically, there was no significant variation (P= 

0.8143) between all studied hosts. These agreed 

with (Yadav, 2015), who revealed that the female 

cattle 42 (82.3%) were more acceptable to 

infected in compared to the males 9 (17.7%). But 

the results disagreed with (Isah, 2019), who 

showed that the male cattle were more infected 

(55.3%) than female’s cattle (41.3%). The 

potential reason may be that, sexes are travelling 

together for food and water and that thus the risk 

of infection is high for both sexes. (Magaji et al., 

2014). 

 

 

 

 

 

Table 1: prevalence of F.hepatica among slaughtered sheep, goat and cattle in new Erbil Slaughtered house 
Hosts Examined number Number of infected Fasciolosis  Percentage (%) 

Sheep 302 22 7.28 

Goats 89 3 3.37 

Cattle 265 27 10.19 

Total 656 52 7.93 

Table 2: The Prevalence of Fasciolosis among all slaughtered animals of both sexes  

Hosts 

No of 

slaughtered 

male 

animals 

No of 

infected 

male 

animals  

Prevalence 

(%) 

No of 

slaughtered 

female 

animals 

No of 

infected 

female 

animals  

Prevalence 

(%) 

Sheep 189 9 2.98 113 13 4.30 

Goats 51 1 1.12 38 2 2.25 

Cattle 187 13 4.91 78 14 5.28 

Total 427 23 3.51 229 29 4.42 

                                                                                                                                  

 
 Statistically significant (P < 0.05) 
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In the current study, adult individuals of Fasciola 

species were found from the liver of sheep, goats, 

and bile ducts of infected cattle. It is subjected to 

confirmation with the taxonomic key (Yakhchali 

et al., 2015). Previously, PCR technology and 

DNA sequencing technologies have been 

facilitated to identify Trematoda species' analysis 

(Abdulwahed and Al-Amery, 2019), especially the 

partial mt genes like Cox1 (Moazeni et al., 2012, 

Meshgi et al., 2017, Buathong et al., 2019). In the 

present study, multiple alignments compared with 

Trematoda references (KF992219) available in the 

NCBI database (Shafiei et al., 2014). The results 

of Cox1 sequence analysis showed that the species 

of F. hepatica under the accession no. MT951586 

in sheep was 99.51% homologous to Iranian goat 

Fasciola hepatica (KF992219) due to nucleotide 

substitution (T-G) at positions 254 and (A-G) at 

position 320. On the other hand, MT951587 of 

goat was 99.75% homologous to KF992219; due 

to nucleotide substitution (A-G) at position 320. 

Furthermore, the cattle F. hepatica (MT951585) 

was 99.2% homologous with the reference of 

Iranian goat, as shown in figure 2. The Cox1 gene 

can be applied to properly identify Fasciola 

species and become a valuable tool for the specific 

diagnosis of the liver fluke causal factor of 

Fascioliasis in livestock (Simsek et al., 2011). The 

sequence of Cox1 gene with only nucleotide 

polymorphism could be due to hybrids in our 

isolates, as mentioned by (Bozorgomid et al., 

2020), the advantage of low substitution rate 

genes making it easier to interpret mixed 

infections (Amor et al., 2011). Figure 3 shows that 

the phylogenetic analysis of the Cox1 gene 

sequence and the worms' species were identical to 

gene sequences from F. hepatica accession no. 

MK447946, LC273112, LC485089, KT893716, 

AB207170, AB553810 and KF992219 recovered 

from Iran, Egypt, Algeria, Iran and Japan, 

respectively. Phylogenetic analyses help 

understand population differentiation, species 

formation and ecological adaptation (Lotfy et al., 

2008). Still, it was difficult to identify exactly 

genotype utilizing a host, suggesting that host 

associations are not suitable for Fasciola genotype 

classification (Tadayon et al., 2015). 

 

 
Figure 1: Amplified Cox1 region in agarose gel electrophoresis. Lanes (1,7, 9 and 12) denote sheep fluke 

samples, (1 to 3) denote goat fluke samples, (3,7,11 and 17) denote cattle fluke samples amplified as a single 

band of 425 bp; CND denotes DNA extraction negative control; CNP denote PCR negative control, and 100bp 

denote 100bp ladder molecular weight marker. 
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Figure 2: multiple Alignment of detected Fasciola hepatica with the (KF992219) (Shafiei et al., 2014). 

(Shafiei et al., 2014) Dots represent sequence similarities

 
Figure 3: The nucleotide sequences of the partial Cox1 and the adjacent procedure are a phylogenetic tree of 

F. hepatica. Molecular analysis reveals that among Iraqi F. Hepatica people three separate genotypes. 

4.Conclusion: 

According to this study, the direct 

inspection method is still the best approach for 

estimating the prevalence of liver fluids in 

animals. More steps are recommended to 

formulate appropriate control strategies to 

decrease diseases and financial loss due to the 

condemnation of infected livers in Erbil Province. 

The current investigation also showed that 

Fasciola isolates from domesticated animals were 

F. hepatica by using molecular methods. 

Classification of F. hepatica based on cox1 genes 

sequencing method is an accurate, simple, quick, 

and available tool that can differentiate F. 

hepatica and F. gigantica species. 
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