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Abstract 

 
This study was conducted to investigate the 18S rRNA gene of Fasciola gigantica obtained from the liver of cattle live in 

Aqrah city, Iraq. Fifty-nine Fasciola flukes were collected through routine investigation from livers of naturally infected local 
cattle (42 cows), from May to August 2017, at the central slaughterhouse of Aqrah city, Kurdistan region of Iraq, the flukes 
were washed by PBS and then fixed in ethanol. Genomic DNA was extracted, and a 560 bp fragment was amplified by PCR, 
subsequent by sequencing of PCR products. A remarkable result of this project was the deposition of our gene isolate in 
GenBank (Accession No. MG786553). However, it was confirmed by the sequence results that isolate species was F. 
gigantica, and interestingly our samples sequences have alignment match of 100% with many international isolates, without 
genetic mutations or variations. It is concluded that molecular study could be utilized for both diagnosis and differential 
diagnosis of parasites with huge precise. Also, an 18S rRNA gene is a perfect fragment for molecular study and phylogenetic 
analysis of F. gigantica, also our samples have 100% alignment match with universal isolates. 
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  دراسة التنميط الجيني للمتورقة العملاقة المعزولة من الماشية في مدينة عقرة، العراق 

  
  ٢نشأت غالب مصطفىو  ١الربيعي إسماعيل، فؤاد ١رضاء ناظم حمو

  
  ، كلية الطب البيطري، جامعة الموصل، الموصل، العراقوالأدويةفرع الفسلجة والكيمياء الحياتية ٢قسم علوم الحياة، كلية التربية للبنات، ١
  

  الخلاصة
المعزولة من كبد  Fasciola giganticaالعملاقة المعزولة من طفيل المتورقة  18S rRNAللكشف عن جين  الحالية أجريت الدراسة  

بقرة مصابة طبيعياً  ٤٢ لكبد في المجزرة المركزية لمدينة عقرة، دودة طفيل خلال الفحص الروتيني ٥٩الماشية في مدينة عقرة. تم عزل 
تم استخلاص الحامض النووي وثبتت بالايثانول.  PBSغسلت الديدان المعزولة بمحلول دارئ الفوسفات . ٢٠١٧آب  -  مايسخلال الفترة 

DNA  560ومن ثم تضخيم قطعةbp  18لجينS rRNA باستخدام تقنية تفاعل البلمرة التسلسلي PCR، بعدها أجري دراسة التسلسلات لناتج 
PCR.  العزلة الناتجة تم تسجيلها في بنك الجينات تحت الرقمMG786553أن عزلة هذه الدراسة هي طفيل  ، كما أن دراسة التسلسلات أثبتت

 اع العديد من العزلات العالمية وبدون وجود طفرات أو تغايرات وراثية. نستنتج من هذم %١٠٠ المتورقة العملاقة وتتطابق بشكل كامل
يعد  18S rRNAكما أن جين  ،جداً  دقة عاليةنسبة الطفيليات والتمييز بينها وبفي تشخيص  تستخدمالدراسة الجزيئية يمكن أن  أن بحثال

وأن العينات التي فحصت في هذه الدراسة كانت  العملاقة،لطفيلي المتورقة تطور السلالات  الجزيئية وتحليلمناسبة للدراسة  DNAقطعة 
 مع بعض العزلات العالمية.تماماً متطابقة 
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Introduction 
 

A parasitic flatworm F. gigantica and/or F. hepatica 
cause fasciolosis, a predominant liver fluke disease of 
cattle, sheep, and other ruminants. Due to their raised 
international distribution with high morbidity and 
mortality, fasciolosis is still money and time consuming 
vital health topic and directly challenging animal 
production (1-3). F. gigantica is predominant in many 
countries of South America, Asia, and Africa, particularly 
in Iran and Egypt (it was recorded endemic in Nile Delta) 
(4). Otherwise, Fasciola infects about two million and half 
of the human population around the world, and many 
millions are remain in high risk to infection (5,6). Recent 
and advanced molecular approaches were utilized to the 
precise study of Fasciola as a parasite. Most commonly 
used methods were; Random Amplified Polymorphic DNA 
(RAPD) (7), single nucleotide polymorphism (SNP) (8), 
PCR-restricted fragment length polymorphism (PCR-
RFLP) (9), and sequencing of the whole genome (10). The 
distinction between F. hepatica and F. gigantica, two 
common liver flatworms, in the final hosts, particularly in 
the cattle and sheep, is crucial because of their diverse 
epidemiological features. Nonetheless, the precise 
recognition is usually obstinate because of the significant 
variants in their morphological characteristics. 
Additionally, more taxonomic complexities in the genus 
may be due to cross-mating between F. hepatica and F. 
gigantica genotypes, giving rise to the new generation 
forms (11). On the other hand, it has commonly been 
believed that detailed discrepancy of Fasciola cannot be 
uniquely attained by morphological inspection (12), and 
therefore, a comprehensive genetic inquiry is essential (1). 
Otherwise, 18S rRNA gene, as a highly conserved 
sequence, is one of the most recurrently utilized genes in 
the studies of Fasciola phylogeny (12). 

Therefore, the aim of this study, for the first time in our 
country, Iraq, was to investigate an 18S rRNA gene 
sequences and their phylogenetic tree of F. gigantica taken 
from the cattle liver, in Aqrah city in Kurdistan region of 
Iraq.    

 
Materials and methods  
Parasites 

Through routine inspection process between May and 
August 2017 in the central abattoir of Aqrah city Kurdistan 
region of Iraq, adult trematode of Fasciola (n=59) were 
collected from the naturally infected livers of 42 cattle 
(both sex). The isolated flukes were looked like F. 
gigantica according to their characteristic morphology, 
they were washed quietly many periods by using 
phosphate buffers (PBS), and then fixed with 70% (v/v) 

ethanol and kept at room temperature until extraction of 
DNA (14). 
 
Extraction of DNA  

Around 10 mg of a side region of adult fluke of Fasciola 
were cut and pressed by two sterile slides, for some 
minutes, the ethanol was allowed to vaporize, and the 
sample was washed for many times by sterile distilled water 
(13). Depending on the guide of manufacturer, whole 
genomic DNA was extracted by using QIAGEN DNeasy 
blood and tissue Kit (CAT No. 69506), then DNA 
concentration was estimated with NanoDrop™ 
8000 spectrophotometer (ThermoFisher Scientific, USA). 
A260/280 values greater than 1.8 were considered pure for 
analysis, and extracted DNA stored at -20 ºC to PCR 
amplification. 
 
PCR and Electrophoresis 

Amplification of 560bp fragment of a 18S rRNA gene 
was employed by the specific primers (Integrated DNA 
technologies,USA) (F 5'AGTCGTAACAAGGTTTCCGT3' 
R 5'GTCCAGCCACAAGGACCG3'). These primers 
dissolved in the sterile dH2O to achieve a stock solution 
with an ultimate conc. of 100 picomol/µl, then stored at -20 
to make work primer suspended of 10 pmol/µl conc, after 
that the stock solution (10 µl) was add to the sterile ddH2O 
(90 µl) to attain the last volume (100 µl). Reactions of 
priMix kit of PCR (Taq, 25525 Introns, Korea) involved of 
PCR priMix (5 µl) [dNTPs(2.5 mM), Taq DNA polymerase 
(5 U/μl), buffer of reaction (1X)(10X), buffer of gel loading 
(1X)], 10 pmols/µl forward primer and 10 pmols/µl reverse 
primer, 1.5 µl of DNA, 16.5 µl of sterilized distilled water, 
and the ultimate PCR reaction volume was 25µl. Thermo-
cycler (Multi-GeneTM Opti-Max Gradient, Labenet, USA) 
was employed to the mixture amplification, with the next 
conditions: first denaturation (94ᵒC) 5 min,30 cycles of 
three phases: 1. Denaturation (94ᵒC, 30 sec). 2. Annealing 
(55ᵒC, 30 sec). 3. Extension (72ᵒC, 2 min). the final 
extension (72ᵒC, 10 min)(7,14). Separation of the PCR 
products was done via 2% agarose gel electrophoresis 
(CBS Scientifica, USA), for 90 min., by utilizing of TBE 
buffer 1x (IBS-BT04, Canda, USA) and ethidium bromide 
stain. Then considered by introduction of UV wave (302 
nm) illuminator (Vilbere-lourmate, France), with the using 
of ladder DNA to recognize the size of bands (Figure 1) 
(14).  
 
Sequence alignment and phylogenetic analysis 

Five samples of F. gigantica that isolated from cattle 
liver were applied for sequencing by using of 15 µl of PCR 
products, with both primers (forward and reverse). DNA 
sequencer biotechnology lab machine was applied 
(3703XIL, Applied-Bio-system) depending on nationals 
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instrument centre for environment manage. (NICEM) 
(www.nicem.snu.ac,kr/main/enskin=index.html). The 
homolog exploration was performed by BLAST platform 
that was accessible at NCBI, online at 
(www.ncbi.nlm.nih.) and Bio-Edit program. 
 
Results 
 

Fifty-nine Fasciola flukes were collected in the abattoir 
through routine investigation from livers of naturally 
infected local cattle, during May-August 2017, at the 
central slaughterhouse of Aqrah city, Kurdistan region of 
Iraq. Genomic DNA was extracted successfully, by 
utilizing specific primers, 560 bp fragment of the 18S 
rRNA gene was amplified (Figure 1), while negative 
control has no bands on gel electrophoresis. Thus, all 
collected samples were identified based on the partial 
nucleotide sequencing of this fragment. A remarkable 
result of this project was the deposition of our 18S rRNA 
gene isolate in GenBank (Accession No. MG786553). 
However, it was confirmed by the sequence results that 
isolate species was F. gigantica, and interestingly our 
samples sequences have alignment match of 100% with 
many international isolates, without genetic mutations or 
variations (Table 1), which achieved by online alignment 
analysis. Phylogenetic tree analysis (Figures 2 and 3) 
reveals close similarity 100% of this article isolates with 
both Bangladesh and Zambia isolates, and up to 99% 
matching with the isolates of other countries; Turkey, 
Thailand, Egypt, Saudi Arabia, Iran, France, India, and 
Burkina Faso. 
 
 

  
Figure 1. Electrophoresis of PCR product of partial 18S 
rRNA gene, the band size (Lane 1-10 represent samples of 
F. gigantica) 560 bp. Lane M: DNA ladder (100 bp). 
 

  
Figure 2: Alignment of the partial sequence of 18S rRNA 
gene of F. gigantica sample with the reference. 

 
Table 1: Alignment of 18S rRNA gene of Iraqi F. gigantica with international accessions. For all isolates; the source is F. 
gigantica, and expect values are 0.0 
 
Accession Isolate Country: city Gene Identities Score Range 
ID: MF372919.1 IR Iran: Mianeh 18S rRNA 100% 747 126 to 529 
ID: KY613943.1 OMUPAR Turkey: Samsun 18S rRNA 100% 747 142 to 545 
ID: LC076127.1 38385 Egypt 18S rRNA 100% 747 146 to 549 
ID: KX198631.1 5654456 India 18S rRNA 100% 747 147 to 550 
ID: KM659902.1 FEg_3a France 18S rRNA 100% 747 94 to 497 
ID: KC476171.1 BDF-Gt.110 Bangladesh 18S rRNA 100% 747 113 to 516 
ID: HE972274.1 FgTU1 Saudi Arabia 18S rRNA 100% 747 137 to 540 
ID: AB514853.1 Thai1 Thailand 18S rRNA 100% 747 157 to 560 
ID: AB207142.1  Zambia: Lusaka 18S rRNA 100% 747 113 to 516 
ID: AJ853848.2  Burkina Faso: Bobo Dioulasso 18S rRNA 100% 675 1 to 365 
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Figure 3: Phylogenetic tree analysis of 18S rRNA gene of 
Iraqi F. gigantica with international accessions. 
 
Discussion 
 

Various diagnostic approaches were employed to 
differentiate pathogenic parasites of human and animals, 
including Fasciola, but at least until now, molecular 
protocols are the best, the precise, and fully future (15-17). 
This study, as the knowledge of the authors, is the first in 
Iraq that utilized an 18S rRNA gene of F. gigantica in the 
confirmed diagnosis and differentiation with global 
isolates which documented in NCBI and GenBank. Also, it 
should remember that other studies on F. gigantica in our 
country, Iraq was done by the employment of traditional 
methods as coprology, serology, and copro-antigens, in 
addition, they applied in the centre and other parts of Iraq, 
but not in the north (18-21). However, alignment analysis 
of this study samples reveals 99-100% matching with 
global samples deposited on GenBank (Table 1, Figure 2), 
this result may be referred to the relatively recent 
introduction of F. gigantica into Iraq. From 
epidemiological aspects, the existence of the maximum 
basal fascioloid in African elephants (Proboscides) is 
suggestive that Africa is the origin of this trematode about 
50 million years ago, proboscides spread in Eurasia 
between 18.5 and 0.8 million years ago. Therefore, authors 
believed that F. gigantica widespread in the Middle East, 
Asia, and Africa recently (22). As mentioned before, 
considerably our results are in a good agreement with 
many authors as Karimi (23), who analysed various 
regions of the 18S rRNA gene (263bp and 356bp) and 
found that only 0.3% difference of local Iranian samples 
when compared with global isolates. In the meantime, 
Elkhtam and Khalafalla (24) in a genotyping study of goat 
isolates of F. gigantica in Egypt by utilizing an 18S rRNA 
gene with pairwise and multiple alignments reveals high 
sequence homology, up to 99.9% matched to the 
international isolates. On the other hand, sequence 
alignment and phylogenetic tree analysis (Figure 3) reveal 
complete matching of this study isolates with international 
records, subsequently, there was no any type of mutations 
or polymorphisms (as SNPs). This result may be due to 
that cattle infected mainly by F. gigantica only, in contrast 
to other ruminants, like sheep, which can infected by F. 

hepatica and/or F. gigantica, then increasing the 
possibility of hybridization and cross-mating inside host 
body, and the following offspring have midway external 
characters with diverse polidies (4,5,25). The key restraint 
of this article results is due to F. gigantica isolated from 
the liver of cattle only in Aqrah city in Kurdistan region of 
Iraq, thus, in the future it must consider various hosts in 
different regions of the country.   

 
Conclusion  

From the consequence of inquiries, it is possible to 
conclude that an 18S rRNA gene is an appropriate DNA 
region for the phylogenetic analysis and molecular 
investigation of F. gigantica. 
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