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ABSTRACT 

Hydatid disease is one of the most common zoonosis with the global distribution caused by the larval stage 

(metacestode) of small dog tapeworm Echinococcus granulosus that have dual impact on the economic and public 

health concerns.  Ten strain of E. granulosus were identified based on the genetic  characterization (G1-G10), the most 

common strain is sheep strain (G1) which is generally responsible of human Echinococcosis, some other genotypes as 

G2, G3, G4, G5 and G6 were isolated from human. The molecular identification and strain determination is the initial 

step for good management and minimizing the infection of CE. This study aimed to identify sheep strain from 

intermediate hosts including human by polymerase chain reaction (PCR) using specific primer for sheep strain (G1) 

and detect the genetic variation by sequencing. The specific primer of  E. granulosus  for sheep  strain provide  a 

powerful tool for molecular and epidemiological  studies on  E. granulosus with possibilities for extension to other 

genotypes using different molecular targets, the  strain identification of E. granulosus   is an important point that 

provide control and management of this disease. The present study showed that the sheep strain is predominant in 

Kurdistan, all samples were referred to sheep strain and sequence analysis showed slight micro variations within G1.   

 

KEYWORD:  Sheep strain, Genotype, G1, Strain identification, E. granulosus. 

 

 

INTRODUCTION 

chinococcosis is a cyclo-zoonotic disease 

of man and domestic animals, caused by 

the larval stage of small dog tapeworm E. 

granulosus (Gillespie and Pearson, 2001, and 

Jawetz and Adelbergs, 2007). The metacestode 

can grow in various parts of the body, but it is 

found mostly in the liver and lungs (Markell et 

al., 1999). Human is the dead end of the disease, 

since the disease cannot be transmitted between 

humans or from human to dogs (WHO and OIE, 

2002). 

        Human hydatidosis occurs commonly as two 

forms which differ in pathology, morphology and 

epidemiology, cystic hydatid disease (CHD) 

caused by the larval stage of E. granulosus, and 

alveolar hydatid disease (AHD) which is caused 

by E. multilocularis (Wen et al., 1993, and WHO 

and OIE, 2002). 

      Recently more sensitive molecular techniques 

are applied for discriminating species and strains 

of  E. granulosus (Salih  and Al-Jamain, 2001), 

to date 10 distinct genotypes (G1-G10) have been 

described in world based on nucleotide sequence 

analysis of the mitochondrial cytochrome oxidase 

subunit 1 (CO1) , dehydrogenise subunit 1 (NDI) 

genes and intra transcribed spacer 1 ( ITS1), these 

different genotypes has been associated with 

distinct intermediate hosts: sheep, pigs, cattle, 

horses, camels, goats and cervid (Sánchez, et al., 

2010; CFSPH  and OIE, 2011).  

The applications of molecular tools for 

genetic characterization of E. granulosus are 

important for understanding the population 

genetics, epidemiology and taxonomy of the 

parasite (Thompson and McManus, 2002). 

Different molecular tools have been applied to 

strain identification and molecular 

characterization of E. granulosus as summarized 

by Bowles  et al.(1992); Ahmadi and Dalimi, 

(2002 and 2006); Bart et al.( 2006); Varcasia et 

al.( 2007); Bahttacharya et al.( 2007); Rinaldi et 

al.( 2008); Mrad et al.( 2010); Ergin et al.( 2010)  

and Sánchez et al.(2010).  It has been reported 

that at least seven of these strains were isolated 

from human, but the most common one is the 

sheep strain (Eckert, 1998; Sánchez et al., 2010). 

The identification of the strains has a 

considerable point which provides good strategic 

control program and management (Thompson, 

and McManus 2002). 

Many epidemiological studies indicated that 

Echinococcosis is endemic in Kurdistan (Amin, 

2007; Magid, 2008; Al-Nakeeb, 2004 and 

Abdullah, 2010 Meerkhan and Abdullah, 2012; 

Merza, 2012). Since there is no adequate studies 

E 
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on molecular and genetic diversity of E. 

granulosus which will open a new clue in strain 

identification and determination of strains which 

are infective to human this study is regarded as a 

first attempt in this domain in Kurdistan. 

 

MATERIALS AND METHODS 

Samples: The human hydatid cysts (Figs. 1 and 

2) were collected from 12 patients post-

operatively in Slemani scientific teaching 

hospital and Shorsh hospital, while animal intact 

cysts were obtained from Slemani abattoir, which 

included 10 cysts from goats, 12 from cattle and 

20 cysts from sheep. The samples were 

transported to the laboratory in a cool box, then 

fluid and germinal layer of each cyst were 

washed three times or until the supernatant 

looked clear. The sediments were 

microscopically examined for fertility afterwards, 

the samples separately (protoscolices and 

germinal layer) were stored in sterile capped 

containers containing about one volume (v/v) of 

70% ethanol at 4 °C (Rahimi et al., 2007 and 

Sharbatkori et al., 2009). 

DNA extraction: Germinal layer was washed 

three times with phosphate buffer saline (PBS)  

(pH 7.2) or normal saline to remove the ethanol 

(Bahataria et al., 2007) genomic DNA was 

extracted using tissue extraction kit (Genaid, 

Korea), the DNA dissolved in TE buffer and 

stored at -20°C until use. The genomic DNA was 

confirmed by running on Agarose gel 1.5% Fig. 

(3).  

PCR process: The PCR was performed 

according to Dinkel et al. (2004) with few 

modifications, in 25µl volume using a master mix 

(Cinagene, Iran) contain 10-100 ng of DNA and 

50 pmol of each primer E.g.ss1for. (5’ GTA TTT 

TGT AAA GTT GTT CTA 3’) and E.g.ss1rev.(5’ 

CTA AAT CAC ATC ATC TTA CAA T 3’). 

The reaction was carried out in the Thermo cycle 

(AB Biomed applie Sangafura) under the 

following conditions: an entail stepping 

(denaturation) at 95
0
C for 4 min followed by 35 

cycles at 94 
0
C for 45 s, 55 

0
C for 30s, 72 

0
C for 

45 s and 72 
0
C for 7 min, as a final extension step 

.The results of PCR were detected on 1.5% 

ethidium bromide stained Agarose gel 

 
(Ammersham U.S.A.). Then the PCR product 

purification (illustraTM GFXTM PCR DNA and 

Gel Band Purification Kit) were used according 

to the kit instructions: 

Nucleotide sequencing: About 45µl of the PCR 

product were purified using illustraTM GFXTM 

PCR DNA and Gel Band Purification Kit and 

sent for    sequencing in Bioscience Lab. 

Nottingham, UK.   

 

RESULTS 

The 12SrDNA gene of E. granulosus has been 

routinely used to amplify a single band of 253bp 

length, this protocol designed for sheep strain 

(G1) identified by Dinkel et al. (2004). The 

primer generates the expected band 253bp length, 

after completion of PCR all samples showed a 

similar pattern on 1.5% Agarose gel 

electrophoresis (Fig.5). The amplicons were from 

rDNA gene which is 700bp the primer amplified 

the fragment between 335bp and 586bp. The 

PCR product was purified and sequenced to 

determine the genetic variation within sheep 

strain, micro variations were observed. The 

sequences were aligned with the previously 

published G1 (GenBank AY462129) using 

multiple sequence alignment ClustalW method 

(BioEdit software program) (Fig. 4). Slight micro 

variations were observed in three samples which 

might be due to the occurrence of transverse 

mutation of Leucine to Tryptophan in position 

164 (T 164 G) and in position 191 the transverse 

mutation of Serene  to Methonine  (G 191 T)  in 

both cattle (ca2)  and sheep (sh1) isolates. In 

cattle (ca1) isolate also transverse mutation of 

Aspartic acid to Valine in position 209 (A 209 T)   

was observed Table (1). 
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Figure (5):  Partial sequence alignment of 12S rDNA gene of five samples isolated from different 

sources in Slemani Province, ca=cattle, go=goats, sh=sheep and hu=human. 
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DISCUSSION 

The identification of the strains responsible 

for human echinococcosis is nowadays a 

significant point which has to be taken into 

consideration in order to focus and to adapt the 

control measures and the means of diagnosis 

(Thompson, and McManus 2002). 

The present study confirmed that the common 

strain which was isolated from human and 

animals was the sheep strain. This result agreed 

with Salih and Al-Jamain, (2001); McManus and 

Thompson ( 2003); Dinkel et al. ( 2004); Bart et 

al. (2006); Ergin  et al. ( 2010) and Sanchez et al. 

( 2010) possibly because it is the most common 

one in the animal host (Renaldi et al., 2008). The 

use of specific primer for strain identification is 

the most reliable method for epidemiological 

studies; this technique has the advantage that 

there is no need for DNA sequencing or other 

DNA markers (Dinkel et al., 2004).  

     The present study has given interesting result 

when applied to the 54 samples from human and 

animals and it is more reliable for large samples, 

there is no specific primer for all strains of E. 

granulosus, so further molecular studies are 

recommended to find the specific primer for each 

stain. The slight mutation and micro variation 

may be due to the geographical factor which 

needs further studies to be carried out to 

determine the specificity of this primer. 
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 الخلاصة

منشأ حيواني وانتشارعالمي والتي تسببه  ان مرض الاكياس المائية هو من احد الا مراض الشائعة ذات

 في الاغنام والماعز والمواشي وغيرها من المجترات( E. granulosus)يرقية الدودة الشريطية  للكلاب 

اجريت هذه الدراسه للتعرف على السلالات . لهذا المرض تاثير اقتصادي وصحي.وتصيب الانسان ايضا

ويتم تحديد السلالات . معالجه ووضع برامج السيطرهلما لها من اهميه في ال الموجوده من هذه الدوده

لدودة لهذه ا تم اكتشاف عشرة سلالات Genetic characterizationتميز المادة الوراثيةبالاعتماد على 

عن الاصابات  هلمسؤهي ا لكثرهم شيوعا وهي  ا(G1)لاغناماان سلالة .  G1–G10لها ب  ريواش

 و G2, G3, G4, G5)السلالات الاخرى تم عزلها من الانسان مثل  من  ورة عامة وبعضالبشرية بص

G6 .) للتخطيت الجيد لبرامج السيطره عتبر الخطوة البيدائية التحديد الجزيئي لسلالات هذا الطفيلي تان

ف المضائ لاغنام من العينات المعزولة منسلالات اتحديد هذا البحث لغرض  اجري. وتقليل نسبة الاصابة

لخاص الباديء اباستخدام و(DNA)الوسطية من ضمنها الانسان بواسطة تضاعف المادة الوراثية 

التتبع لدينا بعد عملية  طريقةالسلالات ب يرات والطفرات داخل هذهغكذلك تحديدالتولسلالات  الاغنام 

ات الوبائية الجزيئية لهذا عتبر تقنية عالية الجودة للدراسان الباديئات الخاصة للسلالات ت. التضاعف 

هي لاغنام سلالة ا الدراسة الحالية ان اظهرت. لسلالات المتبقيةلباديئات اخرى تحديد الطفيلي مع امكانية 

بسيطة في المادة الوراثية داخل ال تمع وجود بعض الاختلافا عراق ال-شيوعا في كردستان السلالات اكثر

 .هذا السلالة
 

 

 

 ثوختة
نةخؤشي كيسةي تورةكةي ئاوي نةخؤشية كي بةربلَاوة لة جيهاندا وة يةكيَكة لة نةخؤشية ناسراوة سةرضاوة 

لة دوو رِوةوة كاري . حةيوانيةكان وة بةهؤي قؤناغي كرمؤكةيي كرمي شريتي قةزةمي سةطةوة توش دةبين
ثشت . لة كؤمةلأطادا دروست دةكاتطةري هية لةسةرمان لةرِوي ئابوريةوة وة هةروةها لةرِوي ثزيشكيةوة طرفت 

–G1)ئةم كرمة دياري كراوة كة بة  (strain)بةست بة رِيَطاي ورديلةيي بؤماوةيي هةتا ئيَستا دة ذيَرجؤري  

G10 ) مرؤظ بةزؤري بةهؤي ذيَرجؤري يةكةم كة بة سترةيني مةرِ ناسراوة توش دةبيَت .ناو زةد كراون(G1) ,
 وة G2, G3, G4, G5)اونةتةوة واتة تواناي توش كردني مرؤظيان هةية وةك وة هةنديَتريان لة مرؤظدا دؤزر

G6.) دياري كردن و دؤزينةوةي  ذيَر جؤرةكاني ئةم نةخؤشخةرة لة رِيَطةي ورديلةيي بؤماوةييةوة  بة
هةنطاوي يةكةم ئةذمار دةكريَت بؤ باش بةرِيَوةضون و كةم كردنةوةي رِيَذةي توشبوون بة كيسةي تورةكةي 

ناوةندةكاني  ێلة خانة خو (G1)ئةم تويَذينةوةية ئةنجام درا بةمةبةستي دياري كردني ذيَر جؤري مةرِ. ئاوي
 specific primer) كرمي تورةكةيي ئاوي كة مرؤظ يةكيَكة لةوان  بة بةكار هيَناني دةستثيَكةري تايبةت  

رِويداوة بة هؤي دياري كردني دانة (12SrDNA) وة ئةو طؤرِان كاريانةي لةبةشيَك لة بؤماوةمادةيي جيني (
 .(Nucleotide sequence)دوايةكةكاني ثارضؤكةي ناوكةترشةكان 

دةستثيَكةرة تايبةتةكان رِؤلَي طرنطيان هةية لة ليَكؤلَينةوة ثةتايي ية كاندا وة لةتونادا هةية كة دةستثيَكةري 
ذيَرجؤرةكاني ئةم مشةخؤرة رِؤلَي طرن ئةبينيَت  دؤزينةوةي. تايبةت بؤ هةموو ذيَر جؤرةكاني تر بدؤزريَتةوة

دةر ئةنجامي ئةم تويَذيبةوةية دةري خست . لة كرداري باش بةرِيَوةضون و دةست بةسةراطرتني ئةم نةخؤشية
جؤري بةر بلَاوة لة كوردستان دا وة هةموو نموونة كان لةم جؤرة دةرضوون لةطةلَ  (G1)كة ذيَرجؤري مةرِ 
 .لة نيَوان  بؤماوة مادةي ئةم ذيَر جؤرةدا( بازدان)ان كاري كةم بووني هةنديَك طؤرِ

 




