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F.hepatica.50X.present.study ATCATTACCTGAAAATCTACTCTCACACAAGCGATACACGTGTGACCGTC 50
JF708027.hepatica.China------ ACCTGAAAATCTACTCTCACACAAGCGATACACGTGTGACCGTC 44
JF432073.F.gigantica.Iran--—-——---———-=-—-———-— TACTCTTACACAAGCGATACACGTGTGACCGTC 33

KA KKKK KAk Kk hhkhh Ak kA Ak kA XA AKX KKK ¥

F.hepatica.50X.present.study ATGTCATGCGATAAAAATTTGCGGACGGCTATGCCTGGCTCATTGAGGTC 100
JF708027.hepatica.China ATGTCATGCGATAAAAATTTGCGGACGGCTATGCCTGGCTCATTGAGGTC 94
JF432073.F.gigantica.Iran ATGTCATGCGATAAAAATTTGCGGACGGCTATGCCTGGCTCATTGAGGTC 83

Ak Kk kA kkhkhhhkhhhhhhhhhkhkhkkhk kA Ak kA AA XAk Ak hk &k k& kK k*

F.hepatica.50X.present.study ACAGCATATCCGAACACTGATGGGGTGCCTACCTGTATGATACTCCGATG 150
JF708027.hepatica.China ACAGCATATCCGAACACTGATGGGGTGCCTACCTGTATGATACTCCGATG 144
JF432073.F.gigantica.Iran ACAGCATATCCGATCACTGATGGGGTGCCTACCTGTATGATACTCCGATG 133

KAk Kk hkkkhhkhhhk e hhhhhhhhkhkhkhkhkhkk Ak kA Ak XA F Ak Fhk &k kk Kk k*

F.hepatica.50X.present.study GTATGCTTGCGTCTCTCGGGGCGCTTGTCCAAGCCAGGAGAACGGGTTGT 200
JF708027.hepatica.China GTATGCTTGCGTCTCTCGGGGCGCTTGTCCAAGCCAGGAGAACGGGTTGT 194
JF432073.F.gigantica.Iran GTATGCTTGCGTCTCTCGGGGCGCTTGTCCAAGCCAGGAGAACGGGTTGT 183

KA Kk kR khhkhhhkhhhhhhhhhkhkhkkhkhkk Ak kA Ak XAk Ak hk &k k& kK k*

F.hepatica.50X.present.study ACTGCCACGATTGGTAGTGCTAGGCTTAAAGAGGAGATTTGGGCTACGGC 250
JF708027.hepatica.China ACTGCCACGATTGGTAGTGCTAGGCTTAAAGAGGAGATTTGGGCTACGGC 244
JF432073.F.gigantica.Iran ACTGCCATGATTGGTAGTGCTAGGCTTAAAGAGGAGATTTGGGCTACGGC 233

KA KKk KKK Ak hhhhhhhhhhhhkhkhkhkhkhkk Ak kA Ak XAk Ak *hk &k k& kK k*

F.hepatica.50X.present.study CCTGCTCCCGCCCTATGAACTGTTTCATTACTACATTTACACTGTTAAAG 300
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JF708027.hepatica.China CCTGCTCCCGCCCTATGAACTGTTTCATTACTACATTTACACTGTTAAAG 294
JF432073.F.gigantica.Iran CCTGCTCCCGCCCTATGAACTGTTTCATTACTACAATTACACTGTTAAAG 283

Sk ok ok ok ok ok ok ok kK ok kK Kk Kk kR ko ok ko ok ok ok ok ok ok ok ke ko ok ok ko ke ok ok k ok ok ok ok

F.hepatica.50X.present.study TGGTACTGAATGGCTTGCCATTCTTTGCCATTGCCCTCGCATGCACCCGG 350
JF708027 .hepatica.China TGGTACTGAATGGCTTGCCATTCTTTGCCATTGCCCTCGCATGCACCCGG 344
JF432073.F.gigantica.Iran TGGTATTGAATGGCTTGCCATTCTTTGCCATTGCCCTCGCATGCACCCGG 333

Sk ok ok ok ke ok ok ok kK k kK ok kK ok ok kK ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok k ok ok ok ok

F.hepatica.50X.present.study TCCTTGTGGCTGGACTGCACGTACGTCGCCCGGCGGTGCCTATCCCGGGT 400
JF708027 .hepatica.China TCCTTGTGGCTGGACTGCACGTACGTCGCCCGGCGGTGCCTATCCCGGGT 394
JF432073.F.gigantica.Iran TCCTTGTGGCTGGACTGCACGTACGTCGCCCGGCGGTGCCTATCCCGGGT 383

Sk ok ok ok kK ok kK kK ok kK Kk Kk ok kK ok ok ko ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok k ok ok ok ok

F.hepatica.50X.present.study TGGACTGATAACCTGGTCTTTGACCATACGTACAACTCTGAACGGTGGAT 450
JF708027.hepatica.China TGGACTGATAACCTGGTCTTTGACCATACGTACAACTCTGAACGGTGGAT 444
JF432073.F.gigantica.Iran TGGACTGATAACCTGGTCTTTGACCATACGTACAACTCTGAACGGTGGAT 433

Sk ok ok ko k ok ok ok kK ok kK Kk kK ok kK ok ok ko ok ok ok ok ok ok ok ok ok ks ok ok ok ok ok ok ok k ok ok ok ok

F.hepatica.50X.present.study CACTCGGCTCGTGTGTCGATGAAGAGCGCAGCCAACTGTGTGAATTAATG 500
JF708027.hepatica.China CACTCGGCTCGTGTGTCGATGAAGAGCGCAGCCAACTGTGTGAATTAATG 494
JF432073.F.gigantica.Iran CACTCGGCTCGTGTGTCGATGAAGAGCGCAGCCAACTGTGTGAATTAATG 483

Sk ok ok kK ko ok kK ok kK Kk kK ok kK ok ok ko ok ok ok ok ok ok ok ok ok ko ok ok ok ok ok ok ok k ok ok ok ok

F.hepatica.50X.present.study CAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCATATTGCGGCC 550
JF708027.hepatica.China CAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCATATTGCGGCC 544
JF432073.F.gigantica.Iran CAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCATATTGCGGCC 533

Sk ok ok ok ok ko ok kK k kK Kk kK ok kK ok ok ke ok ok ok ok ok ok ok ok ok ok ko ok ok kR ok ok Rk ok ok ok ok

F.hepatica.50X.present.study ATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTATC 600
JF708027 .hepatica.China ATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTATC 594
JF432073.F.gigantica.Iran ATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTATC 583

Sk ok ok kK k ok ok kK ok kK ok k kK ok kK ok ok ko ok ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ok ok k ok ok ok ok

F.hepatica.50X.present.study ACGACGCCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCC 650
JF708027 .hepatica.China ACGACGCCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCC 644
JF432073.F.gigantica.Iran ACGACGCCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCC 633

Sk ok ok ok ok ok ok ok kK ok kK Kk kK kK ok ok ko ok ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ok ok k ok ok ok ok

F.hepatica.50X.present.study TCTATGAGTAATCATGTGAGGTGCCAGATCTATGGCGTTTCCCTAATGTA 700
JF708027.hepatica.China TCTATGAGTAATCATGTGAGGTGCCAGATCTATGGCGTTTCCCTAATGTA 694
JF432073.F.gigantica.Iran TCTATGAGTAATCATGTGAGGTGCCAGATCTATGGCGTTTCCCTAATGTA 683

Sk ok ok kK ok ok ok kK ok kK Kk kK ok kK ok ok ok ok ok ok ok ok ok ok ok ok ok ks ok ok ok ok ok ok ok k ok ok ok ok

F.hepatica.50X.present.study TCCGGATGCACCCTTGTCTTGGCAGAAAGCCGTGGTGAGGTGCAGTGGCG 750
JF708027 .hepatica.China TCCGGATGCACCCTTGTCTTGGCAGAAAGCCGTGGTGAGGTGCAGTGGCG 744
JF432073.F.gigantica.Iran TCCGGATGCACCCTTGTCTTGGCAGAAAGCCGTGGTGAGGTGCAGTGGCG 733

Sk ok ok kK ko ok kK ok kK Kk kK ok kK ok ok ko ok ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ok ok k ok ok ok ok

F.hepatica.50X.present.study GAATCGTGGTTTAATAATCGGGTTGGTACTCAGTTGTCAGTGTGTTTGGC 800
JF708027.hepatica.China GAATCGTGGTTTAATAATCGGGTTGGTACTCAGTTGTCAGTGTGTTTGGC 794
JF432073.F.gigantica.Iran GAATCGTGGTTTAATAATCGGGTTGGTACTCAGTTGTCAGTGTGTTTGGC 783

Sk ok ok ke ok ok ok kK ok kK Kk kK ok kK ok ok ko ok ok ok ok ok ok ok ok ok ks ok ok ok ok ok ok ok k ok ok ok ok

F.hepatica.50X.present.study GATCCCCTAGTCGGCACACTTATGATTTCTGGGATAATTCCATACCAGGC 850
JF708027.hepatica.China GATCCCCTAGTCGGCACACTTATGATTTCTGGGATAATTCCATACCAGGC 844
JF432073.F.gigantica.Iran GATCCCCTAGTCGGCACACTCATGATTTCTGGGATAATTCCATACCAGGC 833

Sk ok ko k ok ok ok ok ok Kk ok ok ok ok ok ok K k k ko ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok k ok ok ok ok

F.hepatica.50X.present.study ACGTTCCGTCACTGTCACTTTGTCATTGGTTTGATGCTGAACTTGGTCAT 900
JF708027.hepatica.China ACGTTCCGTCACTGTCACTTTGTCATTGGTTTGATGCTGAACTTGGTCAT 894
JF432073.F.gigantica.Iran ACGTTCCGTTACTGTTACTTTGTCATTGGTTTGATGCTGAACTTGGTCAT 883

Kok okokokk ok ok ok ok ok kok ok Kk k ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok ok ok ok ke k ok ok ok ok ok ok ok ok

F.hepatica.50X.present.study GTGTCTGATGCTATTTTCATATAGCGACGGTACCCTT-CGTGGTCTGTCT 949
JF708027.hepatica.China GTGTCTGATGCTATTTTCATATAGCGACGGTACCCTT-CGTGGTCTGTCT 943
JF432073.F.gigantica.Iran GTGTCTGATGCTATTTT-ATATAACGACGGTACCCTTTCGTGGTCTGTCT 932

Kok ok ok okk ok ok kkkkkkkkk Kk khkk ko kkkokkokokokkok ok ok ok okok ok ok kok ok ok ok ok

F.hepatica.50X.present.study TCC-—=-—=-=—-——= 952
JF708027.hepatica.China TCC-------—--- 946
JF432073.F.gigantica.Iran TCCTGACCTCGGTT 946
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Abstract
Background & Aims: Fascioliasis caused by Fasciola hepatica and Fasciola gigantica has medical
and economic importance in the world. Traditional approaches are not accurate and reliable in
identification of agent parasites. Thus the present study was designed to identify the Fasciola sppby
molecular methods in West Azerbaijan province.
Materials & Methods: In current study Fasciola isolates were collected from slaughterhouses in five
districts in West Azerbaijan province, Northwestern Iran. Parasite species were identified using
morphological and molecular tools, ribosomal DNA ITS1, 5.8s and ITS2 sequences. A number of 580
adult Fasciola worms were isolated from 90 infected livers (50 liver of cattle, 40 liver of sheep). Out
of 110 DNA extracted specimens, 50 specimens were subject to direct sequencing.
Results: Sequence analysis showed 100% similarity in ITS1 (428 bp), 5.8s (158 bp) and ITS2 (366 bp)
regions of all sequences. The degree of identity between F. hepatica and F. gigantica sequences was
98% with 11 nucleotide mismatches. Based on rDNA-ITS1 and ITS2 sequences, only F. hepatica
flukes are scattered among cattle and sheep population in West Azerbaijan province. Finally, 150
sequence of F. hepatica (50 sequences of each region of ITS) from West Azerbaijan province were
recorded to GenBank.
Conclusion: The results of this study showed no evidence of F. giganticain cattle and sheep in West
Azerbaijan province. More studies are essential to design new molecular markers will be helpful in
correct species identification and therefore, for control and prevention of this parasitic disease.
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