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Abstract: 

Hydatidosis, formerly called Iraqi cancer, is a highly endemic disease in Iraq and has an 

extensive effect on livestock productivity and human health. One hundred sheep organs (liver, lung, 

and spleen) were examined for the detection of hydatid cysts from different butcher shops and 

slaughterhouses in various areas of Diyala Governorate. Gross examination showed a white or 

yellowish-white layer on the surface of the external organ; they appeared as spherical or ovoid, fluid-

filled sacs within organs resembling a bubble, particularly in the liver, lung, and peritoneum. The 

total hydatidosis infection rate in sheep was 15%; females recorded a high infection rate of 22%, 

while the lowest rate appeared in males at 8%. The liver recorded the highest rate, reaching 15%, 

while the second rate in the lung was 11%, and the lowest rate in both the spleen and peritoneum was 

1%. The adult age group (36-48 months) recorded the highest rate, 40%; the lowest rate was 

registered in younger sheep (6-12 months), 0%. The molecular analysis method depending on 

conventional PCR using specific primers for E. granulosus was isolated from sheep viscera (liver, 

lung, and spleen). A partial fragment of a repetitive DNA sequence of E. granulosus of 308 bp was 

successfully amplified. The isolated strains in this study and the encoding DNA repetitive sequences 

from E. granulosus were deposited in GenBank. The identity of the local E. granulosus isolate from 

sheep in the Diyala area showed a high identical relation (100%) with the Iraq isolate in previous 

studies in accession number OP272486, while the global isolate strain was recorded at rates of 

99.565%, 99.13%, and 99.13% from Argentina, Brazil, and Turkey, respectively. 

Background: 

Hydatidosis, or cystic echinococcosis (CE), is a chronic zoonotic parasitic disease caused by 

the larval stage of the cestode Echinococcus granulosus sensu lato and represents a significant public 

health and economic concern in many livestock-raising regions worldwide. Animal husbandry 

societies have encountered echinococcosis for many years. The first written references are from the 

Talmud, which describes lesions of hydatid cysts. Clinical references were also made by the Greek 

physician Galen in the second century AD and Persian polymath Rhazes in the ninth century AD, 

and they characterized fluid-filled cysts of both animals and humans. However, for over a 

millennium, the true parasitic origin of cysts remained a mystery, with prevailing theories of 

spontaneous generation and imbalances in the body humor. 
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Aims: 

The study aimed to detect the morphology of hydatid cysts in sheep and the molecular detection of 

genomic DNA of protoscolices isolated from sheep by using the DNA sequence of the cytochrome 

oxidase 1 (COX1). 

Conclusions: 

Hydatid disease is still considered a major risk to the health of communities and livestock, 

since the infection rates in Diyala are high compared to the rest of the provinces in Iraq. It has become 

necessary to control and reduce the population of stray dogs to manage these serious diseases. The 

genetic study has proven the absence of genetic mutations in the E. granulosus genes in the local 

isolated strain and the presence of regional variation and evolutionary potential of E. granulosus 

globally, making the parasite one of the most stable parasites at the genetic level. 
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Introduction: 

Echinococcosis, also known as hydatidosis, is a parasitic disease caused by the larval 

form of the metacestode E. granulosus. This condition is one of the most important zoonotic 

diseases in the world, affecting both people and pets (Hama et al., 2015). The implications of 

this disease extend beyond health, causing substantial medical, veterinary, and economic 

challenges, particularly impacting rural and economically disadvantaged communities (Craig 

et al., 2017). Numerous studies have identified the presence of various strains of E. granulosus, 

which exhibit differences in several phenotypic, genetic, physiological, and immunological 

traits. The process of diversification within E. granulosus is an essential subject explored in 

various research efforts. These strains can be categorized into distinct groups that possess 

differing characteristics or can be described as local populations that vary in both 

morphological and biological attributes (Resen and Jarad, 2025). These distinctions come with 

geographical implications, revealing significant differences in epidemiology, growth rates, 

antigenic properties, pathogenicity toward humans, and susceptibility (Eckert et al., 1993). It 

is an extremely prevalent parasitic zoonotic illness in Iraq that significantly impacts both 

human health and animal output (sheep, cattle, and goats). Any organ in the body can be 

affected, but the liver and lungs of the intermediate host are particularly susceptible. E. 

granulosus primarily affects herbivorous animals, especially sheep (Obead, 2025). Sheep serve 

This   is an open access article licensed under a Creative Commons Attribution- Non Commercial 4.0 
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as the intermediate host, while carnivorous animals, particularly dogs, act as the definitive host. 

(Obead, 2025). 

           Cystic echinococcosis (CE) is a major zoonotic disease in Iraq, posing a significant 

burden on both public health and the livestock sector. The disease is considered highly 

endemic, particularly in rural areas where humans live in close contact with domestic animals 

and dogs, which facilitates the parasite’s life cycle (Salih & Abdulhameed et al., 2019; Al-

Khalidi & Al-Taie, 2020). The persistence of stray dogs, poor meat, and backyard slaughtering 

are among the main contributing factors to the sustained transmission of E. granulosus in Iraq 

(Salih & Abdulhameed, 2019; WHO, 2023). Numerous Iraqi studies have confirmed high 

seroprevalence rates and surgical cases of hydatid disease, highlighting its neglected yet 

significant impact on public and veterinary health (Al-Khalidi & Al-Taie, 2020). The 

phenotype of E. granulosus represents a significant criterion in taxonomic investigations. 

While previous studies have varied in their selection of morphological characteristics for 

analysis, more recent research has concentrated on examining hooks in both larval and adult 

forms, alongside the shape of the ovaries and the distribution of tests in echinococcosis. These 

features have been utilized to differentiate between strains obtained from various intermediate 

hosts across Europe and Spain (Gordo & Bandera, 1997). Among the genetic variants within 

the species complex E. granulosus, the “sheep strain” E. granulosus sensu stricto (G1–G3) is 

the most commonly engaged with human CE cases worldwide, particularly in grazing areas 

(Hogea et al., 2024). Echinococcosis is a major public health problem in some countries, and 

it may be emerging or re-emerging in some areas. Several studies have shown that these 

diseases are an increasing public health concern and that they can be regarded as emerging or 

re-emerging diseases (Romig et al., 2017). Molecular diagnostic techniques, particularly 

polymerase chain reaction (PCR), provide a more specific and sensitive tool for detecting E. 

granulosus DNA in clinical and environmental samples. PCR can be applied to hydatid cyst 

tissues, aspirated fluids, feces from dogs, and even serum or body fluids in both humans and 

animals. (Ahmadi & Badi, 2017). This study also highlights the importance of hydatid disease 

in Diyala and its impact on human and animal health.  

Materials and Methods: 

1. Collection of Samples 

One hundred sheep's organs were examined for the detection of hydatid cysts; the positive 

samples were kept in clean plastic bags and labeled, then carried by cool box to the 

laboratory, which were collected from different butcher shops and slaughterhouses (abattoirs) 

in various areas of Diyala Governorate, from the beginning of September 2024 till the end of 

March 2025. 

2. Morphological study: 
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A morphological analysis was conducted on protoscolices that had been preserved in a 

polyvinyl lactophenol solution. These specimens were then mounted on a glass slide and 

covered with a cover slip, applying adequate pressure to ensure a flattened preparation. The 

structural elements of the hooks were examined in detail, following the methodologies 

established by Hobbs and Thompson (1990). 

Examination of sheep organ samples 

A. Macroscopic examination: Fresh viscera were examined macroscopically for the presence 

of hydatid cysts. 

B. Microscopic examination: For detection of protoscoles from cysts, fluid is examined 

microscopically and stained with eosin stain: 

3. Molecular detection: DNA extraction. 

detection of genomic DNA of protoscolices isolated from sheep by using the DNA sequence 

of the cytochrome oxidase 1 (COX1). And making sequencing and phylogenetic trees. The 

extract of genomic DNA from ≤ 25 mg of fresh or frozen animal tissues (lung, liver, and spleen) 

The kit adopts an optimized buffer system so that the DNA in the lysate can be efficiently and 

specifically bound to the silica matrix adsorption column. The extraction process does not 

require the use of toxic solvents such as phenol or chloroform, and the obtained DNA has high 

concentration and purity and can be directly used in downstream experiments such as enzyme 

digestion, PCR, library construction, Southern Blot, and molecular labeling. 

Table (1): specific primers. Used to PCR amplify a targeted 529 bp fragment 

GENE PRIMER SEQUENCE 5' TO 3" PRODUCT 

SIZE 

ANNEALI

NG 

REFERENCE 

  

  

EGAGB 

GENE 

F   CCGTTCAAGCGTGAGTCTCA    

308bp 

 

 

58 

 

  

NCBI- Blast 

  

R  

  

  

  

  

TGTCCCGACGCATGACTTAC 

  

 

Statistical Analysis: 

The Statistical Packages of Social Sciences-SPSS (2019) program was used to detect 

the effect of difference factors in study parameters (percentages distribution). Chi-square test 

was significant compared to the percentage (0.05 and 0.01 probability) in this study. 

Ethics approval: 

The study does not depend on any vivo (field) experiments or live domestic cattle; the 

sampling was collected from cattle hides in the farms of Diyala province. The Scientific Ethical 
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Committee of the College of Veterinary Medicine, University of Diyala, Iraq, approved this 

study (Approval no: Vet Medicine (227); Jan 2026, M and H). 

Results: 

Hydatid cysts were observed in the organs of infected sheep, characterized by the 

appearance of a white or yellowish-white layer on the surface of the external organ; they appear 

as spherical or ovoid, fluid-filled sacs within organs resembling a bubble, particularly in the 

liver, lung, and peritoneum membrane (fig. 1, fig. 2), where it is distinctly visible. The liver 

contained multiple cysts with varying sizes, filled with clear to slightly turbid fluid containing 

protoscolices (fig. 3). 

The total infection rate in both sheep was 15%; females (ewes) recorded a high infection rate 

of 22%, while the lowest rate appeared in males (8%) with significant differences (P≤0.05).  

six of the examined sheep. Table (1). 

Table 1: Distribution of hydatid cysts according to sex of sheep 

SHEEP/SEX EXAMINED  INFECTED PERCENTAGE (%) 

MALE  50 4 8.00 

FEMALE  50 11 22.00 

TOTAL 100 15 15.00 

CHI-SQUARE: Χ2 (P-

VALUE) 

-- -- 3.367 * (0.04988) 

* (P≤0.05). 

The results showed that sheep viscera were infected in various percentages with hydatid cysts; 

the liver recorded the highest rate, reaching 15%, while the second rate in the lung was 11, and 

the lowest rate in the spleen and peritoneum was 1%, with the highest significance (P≤0.01) 

(Table 2).  

Table (2): Distribution of infection according to organs of sheep 

ORGANS  EXAMINED INFECTED PERCENTAGE 

(%) 

LIVER 100 15 15.00 

LUNG 100 11 11.00 

SPLEEN 100 1 1.00 

 PERITONEUM  100 1 1.00 

TOTAL 400 28 7.00 

CHI-SQUARE: 

Χ2 (P-VALUE) 

-- -- 21.714 ** (0.0001) 

 ** (P ≤ 0.01). 
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The important risk factor that plays an interesting role in the prevalence rate of hydatidosis in 

sheep, the adult age group (36-48 months), recorded the highest rate of 40%, and the lowest 

rate was registered in younger sheep (6-12 months) at 0% with the highest significance 

(P≤0.01) (Table 3). 

 

Fig. (1) Mutable hydatid cysts observed on the external surface of the liver, white spherical or ovoid, 

fluid-filled sacs resembling a bubble 

 

Table (3): Distribution of infection according to age groups of sheep 

AGE GROUP 

(MONTHS) 

EXAMINED  INFECTED PERCENTAGE 

(%) 

6-12 MONTH 25 0 0.00 

12-24 MONTHS 25 1 4.00 

24-36 MONTHS 25 4 16.00 

36-48 MONTHS 25 10 40.00 

TOTAL 100 15 15.00 

CHI-SQUARE: 

Χ² (P-VALUE) 

-- -- 15.0278 ** 

(0.0001) 

 ** (P ≤ 0.01). 
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Fig. (2) Single hydatid cyst in left lung of sheep filled with clear fluid in sac 

Fig. (3) Large hydatid cyst in omentum of sheep (4 years) age 
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Fig. (4) Echinococcus granulosus protoscolices 10X 

Molecular detection of Echinococcus granulosus in sheep 

The molecular analysis method, depending on conventional PCR using a specific primer for E. 

granulosus, was isolated from sheep viscera (liver, lung, spleen). A partial fragment of 

repetitive DNA sequence of E. granulosus of 308 bp was successfully PCR amplified from the 

14 strains (Figure 4).  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (4): Agarose gel electrophoresis (1%) elucidating the PCR product amplified from 14 strains of 

E. granulosus isolated from sheep in this study. A partial fragment of 308 bp was PCR amplified 

using the E. granulosus-specific primer set. 
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The DNA sequences of the 6 parasite strains of quest were searched by the BLASTN search 

sequence analysis tool for nucleotides against the core nucleotide database (BLASTN output 

revealed that all nucleotide sequences in quest were affiliated to E. granulosus repetitive DNA 

sequences with similarity and query coverage percentages of 100 and 100%, respectively). (fig. 

2) Moreover, the nucleotide sequences of the sex E. granulosus strains, isolated in this study 

and encoding for DNA repetitive sequences from E. granulosus, were deposited in the 

GenBank database under the following accession numbers: AY569353, AY871040, 

LC780492, OP272486, S5.ab1 (fig. 5), and fig. 6. The identity of the local E. granulosus isolate 

from sheep in the Diyala area showed a high identical relation (100%) with the Iraq isolate in 

past studies in accession number OP272486, while the global isolate strain was recorded at 

rates of 99.565, 99.13, and 99.13 from Argentina, Brazil, and Turkey, respectively. Table (4).  

 

Fig. (5) E. granulosus repetitive DNA sequences with similarity and query coverage percentages of 

100% for nucleotide sequences of the sex E. granulosus strains 

 

 

 

 

 

  

https://djvs.uodiyala.edu.iq/
https://doi.org/10.71375/djvs.2025.04101


P-ISSN: 2410-8863 

E-ISSN:2958-6178 

https://djvs.uodiyala.edu.iq 

Pages: 39-56 
 

https://doi.org/10.71375/djvs.2026.04104 
Diyala Journal for Veterinary Sciences  

Vol. 4 No.1 March (2026) 

 

 04 
 

 

Fig. (6) Echinococcus granulosus isolates EG-2 antigen B2 (AGB2) gene partial cds 

Table (4) identifies global isolated strains with local E. granulosus of Diyala sheep. 

ACCESSION 

NUMBER 

AY569353 

ARGENTINA 

AY871040 

BRAZIL 

LC780492 

TURKEY 

OP272486 

IRAQ 

S5.AB1 THIS 

STUDY 

AY569353 

ARGENTINA 

 98.696 98.696 99.565 99.565 

AY871040 

BRAZIL 

98.696  98.261 99.13 99.13 

LC780492 

TURKEY 

98.696 98.261  99.13 99.13 

OP272486 IRAQ 99.565 99.13 99.13  100 

S5.AB1 THIS 

STUDY 

99.565 99.13 99.13 100 100 
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Fig. (7) Phylogenetic tree based on the partial nucleotide sequences of the 308 bp EgAgB gene for E. 

granulosus detected in sheep of Diyala province and identity with the global strain depending on 

GenBank and analyzed using BLASTn obtained in the present study. 

Discussion  

Hydatidosis (cystic echinococcosis) is one of the major serious parasite infectious diseases that 

cause poor weight gain and organ condemnation, which contributes to Iraq  low sheep industry 

production.  In Diyala sheep the hydatid cysts were observed in the organs of infected sheep, 

characterized by the appearance of a white or yellowish-white layer on the surface of the 

external organ, they appear as spherical or ovoid, fluid-filled sacs within organs  resembling a 

bubble, particularly in the liver , lung and peritoneum membrane, these result was agreement  

with many studies that described the characteristic  feature of cyst  form in the liver and lung.( 

Muhammed et al,2024; Al-Alo,2019; Obead, 2025 ; Al-Mayali and Kadhim, 2020). Sections 

through hydatid cysts showed the presence of three surrounding layers with a laminar 

membrane bordering the cyst lined by a germinal epithelium surrounding several brood 

capsules with many protoscolesces inside supported by a set of rostellar hooklets, and that 

completely similar to study of Al-Mayali and Kadhim( 2020) .the   different magnifications 
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revealed that the colors of the inner layers of the hydatid cyst ranged from white to yellowish 

white, as it was 100% in sheep. (Hammad,2017 ; Al-Rishawi and Al-Mayali,2019 ; Zhang and 

McManus, 2003; Talb and Al-abady,    2024) The total Hydatidosis infection rate in sheep  was 

15% , female( ewes) recorded high infection rate 22% while lowest rate appeared in male 8% 

with significant differences(P≤0.05).  among sex of examined sheep in Diyala provinces, the 

higher rate recorded in sheep is disagreement with many studies in many provinces  in Iraq , 

Al-Alo (2019) whose found  rate 1.49 % for hydatidosis in sheep, in Erbil slaughter sheep 

infected in rate 3% (Rahman, 2024), in Sulaimani province, Kurdistan Region,with rate (5.3%) 

in sheep (Sargali,and Mero,2013)  also the my owns results is less than investigation occur in 

Al-Dywania city  showed that the infection rate in hydatidosis in sheep was 29.33% (Chead 

and Alfatlawi, 2025) other country like Kyrgyzstan that recorded 64% of sheep were infected 

with the prevalence increasing markedly with age (Torgerson et al,2009)  the differences in 

infection rate may be due to a lack of periodic tests for dogs and poor health care for livestock. 

This disease is endemic in environmental areas where dogs, livestock and humans are found 

together, as this arrangement allows the parasite to complete its life cycle. (Aggar, 2025). The 

study in sheep viscera that infected with hydatid cysts given a various percentages rate   , liver 

recorded highest rate reached 15% while the second rate in lung 11, the lowest rate in spleen 

and peritoneum 1%,1% receptively. This finding is in line with the observations reported in a 

study by(Alseady et al,2025    ) In sheep, 60 liver hydatid cysts were found  (35%) more than 

other organ, in Al-Diwaniyah City liver had a noticeably greater prevalence and risk of cystic 

echinococcosis with rate  64.29% and decreased significantly in spleen and brain 2.38% when 

compared to lung 16.67% and mesentery 14.28%  ( Aggar,2025) .Brehm and Koziol (2017) 

suggested that portal circulation is the main way that oncospheres infect E. granulosus, and it 

has a strong affinity for the liver. The important risk factor that play interesting role in 

prevalence rate of hyaditosis in sheep , the  adult age group( 36-48) months recorded highest 

rate 40% , the lowest rate was registered in younger sheep ( 6-12) months  0%.Our results 

demonstrated that echinococcosis  are dramatically  elevated with age, especially in animals 

like sheep ( Aggar,2025; Hameed, 2025; Muhammed et al,2024 ).Although the Intensity of E. 

granulosus infection in sheep well be  increased with age in due to Age-wise in sheep between 

5–6 years exhibited the highest infection rates, suggesting a possible correlation between age 

and prolonged exposure and the growing of cysts tack long time and so difficult  to detection 

in young animal less than one year old. ( Torgerson et al,1998; Torgerson e tal,2009)  ). 

molecular study to detection of E.granulosus was done used conventional PCR with specific 

primer to DNA extraction from EG-2 antigen B2(AGB2) gene  The DNA sequences of the 6 

parasite  strains of quest were searched by BLASTN search sequence analysis tool for 

nucleotides against the core nucleotide database (  BLASTN) output revealed that all nucleotide 

sequences in quest were affiliated to E. granulosus  repetitive DNA sequences  with similarity 

and query coverage percentages of 100 %.Moreover, the nucleotide sequences of the sex E. 

granulosus  strains, isolated in this study and encoding for DNA repetitive sequences from E. 
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granulosus  were deposited in the GenBank database under the  following accession numbers: 

AY569353, AY871040, LC780492, OP272486, S5.ab1 .the identity of local E.granulsus 

isolate from sheep in Diyala area showed high identical realation (100%)  with Iraq isolate in 

past studies in accession number OP272486 while the global isolate  strain was recorded rate 

99.565, 99.13, 99.13 from  Argentina , Brazil and Turkey receptively. As compare with other 

study that used many form of primer and targeting anther areas of E. granulosus gene , these 

result is unique and  have similar gene area with  Hameed et al(2025) in Kerbala city the 

animals especially sheep relevant for researching the AgB2 genome from hydatid cyst .in this 

study was able to discover genome-wide variations from those found by mitochondrial genes, 

such as cox1 and nad1. Or tissues gene among the sheep samples collected, the G1 genotype 

of E. granulosus, i.e., the strain prevalent in sheep, AgB component 2 can get released from 

the parasitic organism and subsequently concentrate in cysts fluids. Due to variations in genetic 

and physiological features, the use of the antigen B subunit 2 (AgB2) (Fadhil and A'aiz,   2016). 

The phylogenic tree showed an overlap between the E.granulosus local isolates and some 

global genotypes(from Argentina , Brazil and Turkey), suggesting regional variation and 

evolutionary potential of E. granulosus in Iraq (Chead and Alfatlawi, 2025) 

Conclusions: 

Hydatid disease is still considered a major risk to the health of communities and 

livestock, especially since the infection rates in Diyala are high compared to the rest of the 

provinces in Iraq. It has become necessary to think of approved control methods to reduce stray 

dogs to control diseases. The genetic study has proven the absence of genetic mutations in the 

E. granulosus genes at the local isolated strain and the presence of regional variation and 

evolutionary potential of E. granulosus globally, making the parasite one of the most stable 

parasites at the genetic structure. 

Recommendations: 

1. Epidemiology study to detection E. granulosus in farm animals (host) in order to control and 

prevent the disease. 

2. Conduct more molecular studies in E. granulosus species to know the possibility of the 

presence of new species in the governorate. 

3. Advanced Molecular Mapping: Utilize high-resolution genetic sequencing (NGS) to identify 

circulating Echinococcus strains and detect any emerging species or genotypes in the region.  

4. Identification of E. granulosus infection in southern parts of Iraq in humans and domestic 

animals. 
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