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Abstract 

Introduction and objective: Hydatidosis is one of the most important common zoonosis 

diseases in most parts of the world. This parasite causes many damages to animal 

husbandry. Several strains of this parasite have been identified based on the biologic and 

epidemiologic characteristics of strains and this is important for the improvement of the 

control and prevention of this disease. As the aim of the present study, identification of these 

strains and their incidence can help recognition of the biologic cycle of the parasite in 

Lorestan province.  

Materials and methods: One hundred and forty livestock isolates from sheep, goat and cow 

were collected from the abattoir of the Lorestan province. To investigate the genetic 

variation of the isolates, after the extraction of DNA, PCR-RLFP analysis of a fragment of 

ribosomal DNA was performed using four different restriction enzymes of TaqI, HpaII, RsaI 

and AluI.  

Results: The amplified PCR product for all isolates was a 1000bp band which is the same as 

the expected band in sheep strain. The results of RFLP analysis also were the same for all 

isolates. 

Conclusion: The results of PCR and the RFLP analysis showed that only the sheep strain of 

this parasite is present in Lorestan province and based on RFLP pattern all the sheep, cow 

and goat isolates are infected with sheep strain. 
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Introduction 

Hydatid cyst caused by larval stage of 

Echinococcus granulosus is a worldwide 

spread zoonosis. The parasite is an 

important health problem that causes 

economic loss, especially in developing 

countries [1-3]. In Iran, this disease has 

brought about many problems in animal 

husbandry too. Dog, jackal and fox are the 

definitive host of the parasite and the cyst 

stage develop in herbivores animals 

specially sheep, cow, goat and camel. 

Lorestan province of Iran, with its special 

ecological conditions and on the basis of the 

previous studies, has a high incidence rate 

of hydatid cyst in livestock [1,4]. 

In previous studies in Iran, sheep (G1) 

and camel (G6) strains have been identified. 

These studies have been accomplished in 

the central and western areas [5,6-8]. Until 

now, several researches have been done 

using molecular methods for identifying the 

strain varieties of this parasite in Iran but a 

few number of the samples decreased 

reliability of the results. Since different 

strains of Echinococcus show different 

biologic and pathogenic behavior, 

identification of these strains and their 

incidence can help recognition of the 

biologic cycle of the parasite [9].  

The Lorestan province with 6.5 million 

heads of livestock has the sixth place in 

animal husbandry in Iran and the first place 

from the view point of the number of 

livestock per human community. This 

province with mountainous temperate 

climate, suitable pastures for traditional 

animal husbandry and the existence of the 

migrating tribes, have provided suitable 

conditions for parasite transfer. The 

molecular epidemiology of E. granulosus 

strains in Lorestan domestic herbivores can 

clarify the circumstances of distribution and 

variety of strains which culminate in better 

preventive measures. 

Materials and methods 

Determining the sample volume 
According to previous studies, 

contamination rate of G6 strain in 

herbivores except camel is about 8.5-10% 

in Iran [6,7]. So the number of the livestock 

samples in this study was calculated, with 

confidence limits of 95% (Z=1.96), 

probability of 10% (P=0.1) and error 

coefficient of 5% (d=0.05), to be about 140 

heads. 88 sheep, 27 cows and 25 goats 

isolates were examined on the basis of the 

mean portion number of each livestock per 

year. 

 

Sampling  

The livestock samples were collected by 

direct referring to the slaughterhouse. 

Sampling in every slaughterhouse was done 

four times and at two month intervals. The 

cystic contaminated organs separated from 

the carcass. The cyst contents were poured 

into sterile tubes by syringe and transferred 

to the laboratory under cold conditions. 

Protoscoleces were washed by normal 

saline and stored at -20°C in 70% ethanol 

before molecular analysis. 

 

Molecular study 

DNA extraction: The genomic DNA 

extraction of protoscoleces was performed 

using proteinase K, SDS 10% and phenol 

chloroform. The DNA was precipitated by 

absolute ethanol and dissolved in distillated 

water. Then qualitative and quantitative 

identification of test DNA were performed 

by agarose gel and spectrophotometer. The 

DNA was stored at -20°C before use [10]. 

 

PCR 

For amplifying the ITS1 piece of ribosomal 

DNA, two primers of BDI (Forward) with 

5'- GTC GTA ACA AGG TTT CCG TA - 

3' sequence and 4S (Reverse) with 5'-TCT 

AGA TGC GTT CGA A(G.A)T GTC GAT 
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G-3' sequence, were used. These primers 

have been designed by Bowles and Mc 

Manus in 1993 [11]. The PCR reaction was 

performed in a final 50µl volume 

containing 5µl PCR buffer (10×), 25pmol 

(0.5µM) of each primers, 0.2mM of dNTP 

mix, 2mM MgCl2, 2units of Taq DNA 

polymerase and 100 to 150ng DNA sample. 

Finally the volume of the reaction was 

reached to 50µl by distilled water.  

A fragment of rDNA-ITS1 of each 

sample was amplified using the following 

reaction condition: Primary denaturation 

stage at 95°C for 3mins followed by 30 

cycles of 95°C for 60S, 55°C for 60s, 72°C 

for 90s, and a final extension of 72°C for 

3mins. The PCR fragment was detected by 

1.5% agarose gel electrophoresis and 

stained with Etidium bromide. Then four 

restriction enzymes (Taql, Alul, Hpall and 

RsaI) were applied to PCR product of each 

sample separately for 4h. The resulted 

product was analyzed by 2% agarose gel 

and stained by Etidium bromide.  

 

Results 

In the present study 81 liver and 59 lung 

cyst samples were isolated from domestic 

livestock slaughtered in different cities of 

Lorestan province (Table 1). The size of the 

bands were the same in all sheep, goats and 

cows isolated and were about 1000bp which 

is similar to the sheep strain (Fig. 1). RFLP 

was done on PCR amplified ITS1of rDNA 

isolated from sheep, goats and cows using 

Taql, Alul, Rsal, Hpall restriction enzymes. 

The results of RFLP showed that all of the 

samples were the same and similar to the 

sheep strain pattern (Fig. 2). 

Table 1: The number of samples, type of livestock, type of organs and area of sampling (Lorestan, 

Iran)  

 

City           Sheep (88) Cattle (27) Goat(25) Total 

Liver      lung     Liver     lung     Liver      lung       

Khoramabad 14 12 5 4 5 3 43 

Brojerd 13 10 5 3 6 4 41 

Aligodarze 6 5 2 2 1 2 18 

Dorod 7 6 1 1 2 1 18 

Alashtar 5 4 2 1 0 0 12 

Kohdasht       5 1 1 0 1 0 8 

Total            50 38 16 11 15 10 140 
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Fig. 1: PCR result of rDNA-ITS1 collected 

from lung and liver samples of sheep, cattle and 

goats of Lorestan, Iran on a 1.5% agaros gel 
 

Lanes 1-2 examples of sheep liver and long isolates 

respectively; lanes 3-4, cattle liver and long isolates 

respectively; lane 5-6, goat liver and long isolates 

respectively; cp, control positive; cn, control negative; M, 

ladder(#SM1153) 

 

 
Fig. 2: The attained pattern from restricting enzymes on rDNA-ITS1 upon agarose gel; (A) AluI; (B) 

RsaI; (C) HpaII; (D) TaqI  
Lanes 1-2 examples of sheep liver and lung isolates respectively; lanes 3-4, cattle liver and lung isolates respectively; lane 

5-6, goat liver and lung isolates respectively; cp, control positive; cn, control negative; M, ladder (#SM1153) 

 

Discussion 

This survey provides the first large-scale 

screening method for epidemiologic study 

of Echinococcus granulosus strains in the 

Lorestan province. Strains of the E. 

granulosus can influence its life cycle 

patterns, controlling program, dynamics of 

transmission, host specificity and sensitivity 

to chemotherapeutic agents.  

Sheep is the most important 

intermediate host of parasite in Iran [5]. 

Daryani et al. [12] have reported the 
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contamination rate of hydatid cyst in 

Ardebil province (North West of Iran) as 

follows: in cow 16.3%, buffalo 1.6%, sheep 

33.8% and in goat 5.8%. In another study 

performed in Western area of Iran 

(Lorestan, Ilam, Kermanshah and 

Azarbayjan provinces) the contamination 

rate was reported in sheep 11.1%, cow 

16.4%, buffalo 12.4% and goat 6.3% and 

the most contamination rate in sheep was 

reported from Lorestan with 25.3% [1]. 

Contamination in dogs has also been 

reported from various parts of Iran to be 

from 3.3% to 63.3% [12-15]. The mean 

contamination rate of camel hydatidosis in 

Iran has been reported to be 35.2% and the 

highest incidence is from the central area 

with 59.3 % and the lowest is from south -

east of Iran with 25.7 % [16].  

Human hydatidosis is reported from 

many parts of Iran [17-19]. Significant 

different biological behaviors of parasite 

were observed in different parts of the 

world [20]. These differences are more 

evident in a variety of intermediate and 

main hosts as well as pathogenesis. There is 

interspecies variety in E. granulosus. 

Bowles and Mc Manus [11], Bowles and 

Mc Manus [21] innovated PCR-RFLP on 

ITS1 piece of rDNA and/or sequencing of 

the COI and NDI genes of mitochondrial 

genome for identifying of parasite strains. 

Ten strains of the parasite have been 

identified by applying these two methods 

[21-23]. 

The RLFP pattern resulted from the 

effect of the restriction enzymes (Fig. 2) 

indicated the presence of sheep strain in the 

Lorestan province that is similar to the 

results of Bowels and McManus [11], 

Bhattacharya et al. [24], and Villalobos et 

al. [25] studies. In the present study, in 

addition to sheep and goats, we 

demonstrated that cows also were 

contaminated with sheep strain (G1). Our 

results are in accordance with other studies 

in the geographic area of Zagros Mountains 

and adjoining parts in southern Turkey near 

to the area of the present study which 

reported the G1 strain solely [26]. 

Furthermore, only the G1 strain has been 

reported in other investigations performed 

in the west of Iran using limited number of 

samples. 

Other molecular studies have also 

showed that in many countries, cow is 

contaminated with G1 strain, although this 

animal can also be contaminated with other 

strains too [20,27,28]. Interestingly the 

contamination rate of cows especially in 

west and southwestern areas of Iran has 

been reported to be higher than 

contamination in sheep [1]. This might be 

because of traditional husbandry of cow and 

the older age of its slaughtering compared 

to the sheep. It should be mentioned that the 

G1 strain in cow is less pathogenic and in 

the most cases would produce infertile cysts 

[1,27,29].  

Other strains like Swiss cow strain that 

is prevalent in India are able to produce 

fertile cysts [30]. It should be pointed out 

that G1 strain can be settled in goat easily 

but their contamination rate in comparison 

with sheep is much lower. This lower 

contamination rate in goat might be because 

of their feeding behavior. In Iran also, the 

sheep strain has been reported as a 

dominant strain [17]. Studies in different 

parts of the world showed that the sheep 

strain is a worldwide strain [9,26,31-34]. In 

the present study, the west area of the 

country has been selected which unlike the 

central area, is a mountainous region with 

temperate weather and tribal life style. In 

this area which is one of the major animal 

husbandry parts of Iran, the main livestock 

are sheep, goat and cow. 

 Livestock of the Lorestan area would 

be immigrated to the south-west warmer 
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areas of Iran in cold season and therefore 

are in contact with livestock of other 

provinces during this route. According to 

the results of this study, G1 is the only 

strain found in Lorestan, and probably in 

the whole immigrate areas, the sheep strain 

is the only existing strain in domestic 

herbivores. However it needs more 

investigation.  

In the present study, camel strain (G6) 

was not detected. There is no camel in 

Lorestan province regarding the ecological 

condition. Various studies in molecular 

characterization of E. granulosus isolates by 

PCR-RLFP analysis have been performed 

in Iran using limited number of samples. 

Two strains of sheep (G1) and camel (G6) 

have been reported from these studies [5,6-

8]. In another study using Single Strand 

Conformation Polymorphism (SSCP) 

method in Iran, existence of these strains 

has been confirmed too [6].  

On the basis of these studies, sheep 

strain was observed in all studies, but G6 

strain was reported only in central desert 

and margin of desert area of Iran, which 

camel is one of the usual livestock. Wachira 

et al. [31] in Kenia, Azab et al. [35] in 

Egypt, Bardonette et al. [36] in Algeria and 

Zhang et al. [37] in China reported that G6 

strain is found more in the areas that camel 

is one of the common livestock. The G6 

strain has been reported in other livestock 

such as goat and sheep in desert areas of 

Iran too [5,6,8].  

 

Conclusion  

From the phylogenic point of view, the sole 

existence of G1 strain in Lorestan province 

shows that this area is one of isolated areas 

of entering the livestock. It seems that this 

area, in respect to parasite strain, has 

remained intact due to not importing 

livestock from other province. Since G1 

strain produces less fertile cysts in cow, it 

can be concluded that the main intermediate 

host and biological maintenance in the 

nature are sheep and goat. So health 

education for tribes and shepherd can 

prevent the spread of the disease in 

livestock and its economic loss.  
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