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Abstract 

Hydatidosis is a neglected zoonotic parasitic infestation caused by Echinococcus granulosus. The goal of this study was to 

assess the prevalence and molecular discrimination of a neglected hydatidosis from camels and humans in Egypt. The hydatid 

cysts macroscopically and microscopically investigated and for cyst fertility. PCR and DNA sequencing used for molecular 

identification. A total of slaughtered camels (1220) had an overall infestation rate of hydatidosis of 8.7%.  The lung was the 

most often infected organ (6.9 %,) followed by the liver (1.8%). Spring and summer showed the highest infestation rate (3.03 

and 2.55%) than autumn and winter (1.98 and 1.23%) seasons. The hydatid cysts' fertility rate was 65.5%. PCR using 

amplified cox1 gen revealed that all human and camel hydrated cysts and only one camel sera were positive at 450 bp, The 

phylogenetic analysis showed that human and camel isolates exhibited high homology (95-100%) with reference sequences of 

Echinococcus granulosous G6 (camel strain) in GenBank (KU359037, KU220240, MW173484 and MW173485). The 

obtained results demonstrate the high prevalence of hydatid cysts in camels and reflect the spread of the infection from dogs 

(final host), to camels and humans (intermediate hosts) in Egypt. The strong genotyping homology between the studied camel 

and human hydatid cyst samples with the E. granulosous camel strain (G6) indicates the necessity for a bigger investigation 

that analyzes several hydatid cyst isolates from various geographic locations. 
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1. Introduction 

Hydatidosis or Cystic echinococcosis (CE), 

caused by the larval stage of E. granulosus, is an 

economically important global zoonotic infection that 

constitutes a threat to public health in many countries 

[1].Two hosts are necessary for the life cycle of E. 

granulosus: an ultimate (carnivore) such as dogs and 

an intermediate (herbivore), such as camels, sheep, 

and cattle [2]. Eating food contaminated with parasite 

eggs generated in the environment by infected 

definitive hosts or on a dog's coat can infect humans 

and intermediate hosts [3]. The highly resistant 

echinococcus eggs can live in the environment for up 

to eight months before being washed away, 

transported by flies and other vectors, or adhering to 

shoes, animal feet, or other surfaces. This can lead to 

a more extensive distribution and contamination of 

the environment, including dwellings [4]. The organs 

and tissues of intermediate hosts are habitats to 

hydatid cysts which mostly found lungs of camels 

and livers of cattle and sheep, while in human 

detected in lungs, liver, spleen and brain. The hydatid 

cysts filled with fluid, which contains nutrients and 

other elements necessary for the development of the 

larval cyst and the surrounding fibrous capsule, 

composed of aggregates of plasma cells and 

Egyptian Journal of Chemistry 
http://ejchem.journals.ekb.eg/ 

555 

 



 A. Bayoumi et. al. 

_____________________________________________________________________________________________________________ 

 

________________________________________________ 

Egypt. J. Chem. 67, No.12 (2024)  

 

 

48

lymphocytes and a thick layer of connective tissue, 

formed because of the inflammatory response 

between the parasite and the host [5].   

Hydatidosis is a serious illness that affects both 

humans and livestock, since postmortem inspection is 

mostly used to diagnose it in intermediate host 

animals and the disease is typically a symptomatic in 

its early stages (6). Imaging methods, such as X-rays, 

computed tomography (CT) and magnetic resonance 

imaging (MRI) and ultrasounds for the lungs and 

liver, are crucial for diagnosing human hydatid cysts 

since they are portable and reasonably priced. Both 

methods are employed for follow-up, population 

screening, and diagnosis [7]. The socio-economic 

impact is considerably high since both man and 

livestock are involved as intermediate hosts [8]. The 

economic losses in animal production as lowered 

meat, milk and wool production and health hazards 

along with treatment costs of cystic echinococcosis in 

man are enormous [9]. Hydatid cysts can be spread in 

different organs of the host such as the liver, lung, 

heart, spleen and brain that may result in death [10]. 

In Egypt, infested cases involve humans and 

livestock animals, particularly camels. Because 

hydatidosis has no symptoms, it typically identified 

in necropsy, lung and liver hydatidosis injuries in 

livestock animals cause economic loss due to the 

condemnation of tissues [11]. 

Hydatid cyst infections are one of the many 

illnesses that affect domestic animals, including 

camels. These infections are significant since they 

lower the animals' production [12]. The potential for 

camels to act as disease vectors are extremely 

concerning due to many factors, including the 

expanding camel herds in wildlife with non-domestic 

species, the lack of biosecurity laws and biosafety in 

many areas, the growing human demand for meat, 

particularly in Egypt and other African and Asian 

countries, and others [13]. Camels (Camelus 

dromedaries) mainly found in hot, dry regions such 

as the Middle East, Africa, and India. There are more 

than 37 million camels in the world, and they provide 

a significant amount of milk and meat in many 

marginal and desert areas [14]. Hydatid cysts 

influence 1–220 people per 100,000 people, 

depending on the region. The disease is prevalent in 

Argentina, Australia, China, New Zealand, Eastern 

Europe, Eastern Africa, and the Mediterranean and 

Middle East regions [15]. Roughly, 110 million 

people are living in the North African nation of 

Egypt. Approximately 57% of Egyptians live in rural 

areas, and 43% live in urbanizing cities [16]. Egypt 

boasts a huge agricultural industry, comfortable 

temperatures, and an amazing biodiversity. Many 

diseases, including parasites like the endemic 

Echinococcus granulosus parasite in Egypt, can 

spread easily in these conditions [17]. 

A morphological examination of the hydatid cysts 

was conducted to ascertain their size, shape, vitality, 

and state. The usual morphology of hydatid cysts 

appears to have an exterior layer and an inner 

germinal layer, as well as cellular infiltration and a 

fibrous tissue capsule around the liver and lung tissue 

afflicted by the infection [18].  Several investigations 

have been carried out to enhance the effectiveness of 

diagnostic examinations and enable the identification 

of low concentrations of antibodies against cystic 

echinococcosis. To improve the specificity and 

sensitivity of these serological approaches for the 

early diagnosis and confirmation of the disease, 

antigens must be purified [19]. The serologica 

diagnostic tests' use of crude hydatid cyst antigens is 

insufficient. Thus, to rule out the other cross-reactive 

proteins, the isolation of hydatid cyst antigens is 

required [20]. Immunodiagnosis is helpful in the 

early detection of infectious diseases, and in the case 

of cystic echinococcosis helpful in the post-treatment 

follow-up of patients [21]. It was thought that E. 

granulosus belonged to a single species until 

recently. It is now recognized, however, to have a 

significant genetic variety since different genotypes 

and strains show different patterns of immunization, 

treatment reactions, and disease [22]. Molecular 

characterization resulted in ten numerous genotypes 

(G1-G10) that have been described in the world 

based on nucleotide sequence analysis of the 

mitochondrial cytochrome c oxidase subunit 1 (cox1), 

ADH dehydrogenase subunit 1 (ND1) genes and 

intra-transcribed spacer 1 rDNA (ITS1), 12S rDNA, 

and nuclear actin II (ACT II) genes. These different 

genotypes have been associated with distinct, 

intermediate hosts sheep, pigs, cattle, horses, camels, 

goats and cervides [23]. E. granulosus is a complex 

of distinct strains that vary in a wide range of 

parameters, hence influencing the epidemiology and 

management of CE. The camel (G6) strain was 

shown to be involved in human infection through 

molecular characterisation of human and animal 

isolates, despite some studies suggesting that the 

sheep (G1) strain was the most significant strain 

linked to human CE [24].  

Cystic hydatid disease is a major worldwide 

illness among the most neglected zoonotic parasitic 

diseases that affects both humans and animals caused 

by numerous strains s of Echinococcus granulosus 

isolates [25]. Thus, the objective of this study was to 

investigate the occurrence of hydatiditosis in humans 

and camels in Egypt, with particular reference to the 

morphological and macroscopic examination of 

hydatid cysts in infected tissues and the molecular 

identification of isolated human and camel hydatid  
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cysts using PCR and DNA sequencing to assess their 

zoonotic significance.  

Material and Methods 

 

1.1. Study area  
Between December 2022 and November 2023, an 

epidemiological survey was carried out to determine 

the yearly prevalence of hydatidosis in camels. 

Slaughter of surveyed camels in the Kom-Hamada 

slaughterhouse in Beheira, Governorate which is 

situated on Egypt's west coast (X/Y coordinates: 

30.343551/ 30.848099), served as the study's 

location. Human samples were taken from 

individuals complaining of stomach problems, fever, 

and abdominal pain at private clinics in the Beheira 

Governorates, as well as from the outpatient clinic at 

Kasr Alainy Hospital, hepatology division of 

Endemic Medicine Department, Faculty of Medicine, 

Cairo University 

 

1.2. Tissue and blood sample 
During postmortem examination, the hydatid 

cysts collected from the livers and lungs of camels 

that have slaughtered and carefully examined using 

standard meat inspection techniques. Fluid from 

human hydatid cysts aspirated from infected patients 

during a therapeutic operation before the aseptic 

injection of any scolicidal medication using Puncture, 

Aspiration, Injection and Re-aspiration technique 

(PAIR). 

Camel blood samples had been taken at the time 

of slaughter; positive samples were obtained from 

infected camels that had lung cysts, while negative 

samples were collected from healthy camels that had 

no cysts, as determined by a veterinarian inspection 

following the slaughter. Human blood samples were 

chosen based on medical history, and laboratory tests. 

Negative blood samples from healthy individuals 

who did not have hydatidosis were IHAT negative 

and positive samples from patients who had been 

diagnosed with the disease by a sonographer.  

 

1.3. Sample preparation  

Positive and negative camel and human blood 

samples were collected and aliquoted in 1.5 ml 

Eppendorf tubes then labeled and stored at -20 oC 

until used in the molecular analysis [26].   

To verify the fertility of each collected camel 

hydatid cyst, a drop of cyst fluid was inspected for 

the presence of protoscolices after the cyst's contents 

were cut open. The cyst was regarded as sterile since 

it lacked protoscolices and had pus that had either 

calcified or degenerated [27]. The biological 

characteristic of protoscolices' muscle activity 

(invagination and evagination), as seen by direct 

microscope examination at x 40, was used to assess 

the vitality and fertility of the recently obtained 

protoscolices. Furthermore, the vital stain (Eosin dye) 

was employed to determine the vitality of 

protoscolices indirectly [28]. The aspirated human or 

camel hydatid fluid was centrifuged for 10 minutes at 

400xg, and the sediment was then examined under a 

light microscope for the presence of protoscolices 

[29].   

 

1.4. Molecular identification 

Molecular analysis has been used to characterize 

the genetic structure of isolated hydatid cyst species 

and assessment of their zoonotic significance using 

conventional polymerase chain reaction (PCR) and 

DNA sequencing [30]. Twenty (13 camels and 7 

humans) samples of protoscolices, germinal layers 

and external layers from camel and human hydatid 

cysts. Tissue samples were rinsed in physiological 

saline, transferred into sterile tubes (each from a 

single cyst) and fixed in 70% ethanol. Blood samples 

from E.granulosus serologically positive and 

negative human and camels were also collected 

(Table 1). The positive control specimen prepared 

from purified hydatid cyst protoscolices from 

infected camel.    

                             

Table 1: Hydatid cyst and blood samples collected 

from human and camel 

 

Sample No. Species Type 

H1, H2 and H3 Camel HC 

protoscoleces 

H4, H5 and H6 Camel HC Germinal 

layer 

H7, H8 and H9 Camel HC Outer layer 

H10, H11 and H12 Human HC 

protoscoleces 

H13, H14, H15 and 

H16 

Camel Positive Serum 

H17, H18, H19 and 

H20 

Human Positive Serum 

 

1.4.1. DNA extraction 
All hydatid cyst samples were kept until DNA 

extraction in 70% ethanol. Using the MagMAXTM 

CORE Nucleic Acid Purification Kit (Thermo Fisher 

Scientific), 5823 Newton Drive, Carlsbad, California, 

USA). samples were pre-digested and DNA was 

extracted, eluted in 50 μL of the elution buffer 

provided in the kit, using 200 µl of blood samples or 

25 mg of hydatid cyst samples (external layer, 

internal germinal layer, and protoscoleces) as per 

manual instructions with various changes. Every 

sample (isolate) will be a pool taken from a single 

cyst [31].  
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1.4.2. Primers  
The forward primer 5'-

TTTTTGGGCATCCTGAGGTTTAT-3' and the 

reverse primer 5'-

TAAAGAAAGAACATAATGAAAATG-3’ 

(Creative Biogene, Shirley, NY 11967, USA) were 

used to amplify the mitochondrial cox1 gene in 

accordance with the protocol that was described. 

This amplifies specific markers for the various 

genotypes within Echinococcus through PCR, using 

a 25μl reaction mixture that contains 12.5 μl of 2x 

COSMO PCR RED Master Mix (Azura Genomics 

Inc, Massachusetts, USA), 0.5 μL of each primer 

and 2 μL of target DNA [32].  

 

1.4.3. Agarose gel electrophoresis 
On a 1.5% agarose gel, the PCR products were 

resolved and stained with 10 mg/ml ethidium 

bromide (Infitek Co., Ltd. Ligaoguojihuayuan, Lixia 

District, Jinan, Shandong, China). The PCR results, 

which were predicted to be 450 bp, were inspected 

using the InGenius3 gel documentation system and 

assessed at 100V for one using a 100 bp ladder plus 

(Sigma–Aldrich, St. Louis, MO, USA). [33]. For 

maximum band resolution and repeatability, the 

parameters for Single-strand conformation 

polymorphism (SSCP) electrophoresis have been 

established. The gels will then be dried on blotting 

paper and auto-radio-graphically examined [34].   

 

1.4.4. Phylogenetic tree construction  

The QIAquick PCR Purification Kit (Cat. no. 

28104. QIAGEN, Germany) will be utilized for the 

purification of amplification products. Using an 

Applied Biosystems Big Dye Terminator Kit, 

automated sequencing will be used to ascertain the 

sequences (Perkin Elmer, Norwalk, CT, USA) The 

Genetics Computer Group Sequence Analysis 

Software Package was utilized to sequence the cox1 

gene based on the positive PCR results obtained 

[35]. 

 

2. Results 

2.1. Prevalence of hydatidosis in slaughtered 

camels 
Examination of 1220 camels, slaughtered during 

the routine postmortem inspection, showed that a 

total of 106 were infected with hydatid cysts with an 

overall prevalence of 8.7%.  Concerning the site of 

infestation, the lungs revealed the highest prevalence 

of 6.9% (84/1220) while the liver showed the lowest 

prevalence of 1.8% (22/1220). The examined camels 

showed the highest infestation rate during spring 

(3.03%) followed by summer season (2.55%) then 

autumn (1.98%), and the lowest infestation rate in 

Winter season (1.23%) (Table 2). 

Table 2: Prevalence rate of hydatidosis among 

slaughtered camels 

 

Exam. 

camels 

Infested 

Liver 

Infested 

Lung 

Total 

infested 

No. % No. % No. % 

Winter 3 0.25 12 0.99 15 1.23 

Spring 8 0.65 29 2.4 37 3.03 

Summer 6 0.50 25 2.04 31 2.55 

Autumn 5 0.40 18 1.46 23 1.89 

Total 

prev. 
22 

1.8 

% 
84 

6.9 

% 
106 

8.7 

% 

 

Macroscopic investigation of hydatid cysts in 

both camel liver and lung by visual examination and 

palpation for detection of mature fertile hydatid 

cysts (Figure 1 a & b). 

 

 
Figure 1: mature fertile hydatid cysts (black arrows) in 

camel liver (a) and lung (b) 

 

Microscopic examination of aspirated hydatid 

internal fluid for the presence of protoscolices in 

fertile cysts (Figure 2 a & b).  

 

 
Figure 2: protoscolices of fertile hydatid cysts, x10 (a) and 

x40 (b).  

 

The fertility rate of hydatid cysts was 45% and 

69% in camel liver and lung, respectively with an 

overall hydatid cysts fertility rate of 65.5% (Figure 

3). 
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Figure 3: fertility rate of camel hydatid cysts 

 

 

2.2. Molecular characterization  

 

2.2.1. Amplification of the mitochondrial cox1 gene 
All human and camel cyst samples (H1-H12) and 

only one camel blood sample (H13) were PCR 

positive at 450 bp using amplified cox1 gen, while 

the rest of the blood samples were negative (H14-

H20) (Figure 4). 

 

 
Figure 4: PCR analysis of the cox1 gene. Lane 1: negative 

control, lane 2: 100 bp ladder, lane 3: positive control and 

lanes 4-16: positive human and camel hydatid cyst samples 

(450 bp) 

 

2.2.2. Phylogenetic analysis 

Three Human isolates nucleotide sequences 

generated in this study were deposited in GenBank 

under accession numbers MZ348904, MZ348905 and 

MZ348906 and three camel isolates nucleotide under 

accession numbers MZ348907 MZ348908 and 

MZ348909 for cytochrome c oxidase subunit I cox1 

sequences. 

Regarding the E .granulosus species, the BLAST 

analysis showed that our human and camel isolate of 

cox1 sequence (from MZ348904 to MZ348909) 

exhibited high homology (95%) with E. granulosus 

isolates (KU202240, KU359037, HF947565), while 

reference isolates from other species in the GenBank 

database (E. canadensis , E. ortleppi , E. equinus, E. 

multilocularis)  formed other clades (Figure 5). 

 

 
Figure 5: phylogenetic tree of representative sequences of 

E. granulosus (MZ348904 to MZ348909) isolated from 

human and camel in Egypt, exhibited high homology 

(95%) with other E. granulosus isolates 

 

According to the phylogenetic tree, our isolates, 

were belongs to E. granulosous G6 (camel strain) and 

overall isolates sequences of mtDNA indicated 95 % 

homology with references G6 sequences in the 

GenBank database (KU359037 , KU220240) (Figure 

6). 

 

 
Figure 6: Phylogenetic tree of representative sequences of 

E. granulosus (MZ348904 to MZ348909) isolated from 

human and camel in Egypt, exhibited high homology (95%) 

with references G6 sequences 
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The BLAST analysis showed that human and 

camel isolate of cox1 sequence exhibited high 

homology of 100% with reference sequences of E. 

granulosus in GenBank that were collected from 

camel (MW173484 , MW173485) (Figure 7). 
 

 
Figure 7: Phylogenetic tree of representative sequences of 

E. granulosus (MZ348904 to MZ348909) isolated from 

human and camel in Egypt, exhibited high homology 

(100%) with reference sequences of camel isolated E. 

granulosus deposited in GenBank  

 

3. Discussion 

Hydatidosis prevalence rates were 

epizootiological characteristics associated with 

infection rates in the intermediate host reservoir 

livestock [36]. In this study, the overall infestation 

rate of hydatidosis was 8.7% in camels slaughtered 

during the routine postmortem inspection at Kom 

Hamada abattoir, Beheira Governorate Egypt. These 

obtained results were similar to those of 8.32% in 

camels slaughtered at in Aswan Governorate, 

Southern Egypt [37] and nearly closed to 9.64% 

reported in slaughtered camels in Iraq [38]. In 

contrast, a significantly lower camel hydatidosis in 

Egypt, 1.7 % [39].  The variation in the prevalence of 

hydatidosis infection in camels throughout different 

countries may attributed to various factors, such as 

the implementation of control measures, the degree of 

community awareness regarding the disease, the 

educational and economic standing of the populace, 

the farming community, temperature variations [40]. 

Furthermore, the kind of pasture, exposure levels, 

having a dog, the final host of E. granulosus, camel 

and the camel's owner come into contact with the 

dog's eggs, and viability of eggs could aid in the 

disease's transmission [2]. 

The liver and lungs were the only organs affected 

concerning cysts' organ distribution. Otherwise, the 

current study's distribution of hydatidosis throughout 

the affected organs showed that the lung was the 

most often infected organ, with a n incidence of 

infection of 6.9%, followed by the liver at 1.8%. 

These findings agreed with a many of previous 

research [37, 39] they established that camels' lungs 

contained a higher mean number of hydatid cysts 

than their liver, along with the majority of favoring 

seats. Lung inclined for camel hydatidosis may cause 

by the lung tissue's soft, smooth texture, which 

encourages the cyst to grow more quickly. When 

parasite oncospheres are present, it is difficult for 

them to continuously multiply due to the stiff and 

inflexible nature of camel liver tissue [38]. 

 A highest infestation rate in this investigation 

were detected during spring (3.03%) followed by 

summer season (2.55%) then autumn (1.98%), and 

the lowest infestation rate in winter season (1.23%). 

Similar results had notably that the high prevalence 

of hydatid cysts observed in spring and summer 

followed by autumn and winter [39, 41]. On the other 

hand, other studies revealed that winter had the 

highest rate of hydatidosis infection followed by 

autumn while, a lower rate of hydatidosis infection 

was reported in summer and spring (9, 37).  In 

general, the climate has an impact on the incidence of 

hydatidosis in camels; data on seasonal prevalence 

indicated a year-round presence of the disease with 

non-significant statistical changes, and seasonal 

fluctuations could not be particularly recognized as a 

risk factor [42]. An accurate assessment of a species' 

potential to infect dogs can be done using data on the 

number of calcified, sterile, and fertile cysts in 

camels [18].  

In this study, the macroscopic and microscopic 

investigation of hydatid cysts, showed fertility rate of 

45% and 69% in camel liver and lung, respectively 

with overall fertility rate of 65.5%. These findings 

were consistent with other previous results [37, 43]. 

Conversely, the percentage of fertile cysts in the liver 

was higher than in the lung, and interestingly, the 

fertility rate of a single cyst was higher than that of 

several cysts [41, 44]. These differences ascribed to 

the variety of protoscolices origins, environmental 

variables, incubation temperature, the amount of time 

that elapsed between collecting and handling of the 

sample, and the criteria employed to assess 

reproductive viability [38]. 

Ten genotypes (G1 to G10) have recognized 

using mitochondrial DNA sequencing, and these 

genotypes have accurately identified in molecular 

epidemiological surveys of E. granulosus in various 

geographic contexts and host habitats [9]. Although,  

E. granulosus, it was formerly believed to be a single 

species, it is now known to have significant genetic 

variety since different genotypes and strains show 

different disease patterns, treatment responses, and 

vaccination histories [22]. The molecular analysis in 
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this work, revealed that all human and camel 

hydrated cyst samples and only one camel blood 

were given positive result  at 450 bp by amplified 

using cox1 gen and phylogenetic analysis exhibited 

high homology (95-100%) with reference sequences 

of E. granulosous G6 (camel strain) in GenBank. 

Similar study was identical to those of the G6 E. 

granulosus sensu lato genotype strain detected in 

camels from Sudan and Iran [45]. In addition, our 

results agreed with the previous reports, assuming 

that G6 is widespread in camel-raising countries of 

Africa, Asia, and the Middle East [46]. In Egypt, a 

considerable number of molecular studies have been 

performed to characterize hydatid cysts from several 

intermediate hosts by PCR amplification and 

sequencing of mitochondrial markers (cox1, 12S 

rRNA and nad1) [23]. The majority of camels 

slaughtered at abattoirs in Egyptian governorates are 

imported from Sudan where G6 infections have been 

reported in camels [9], it is likely to identify the 

same genotype in Egypt. Only three genotypes (G1, 

G6 and G7) have been identified from the Egyptian 

population and G6 was the dominant genotype 

among human isolates [47].   

 

4. Conclusion 

The current study indicates elevated neglected 

zoonotic hydatidosis among salaughtered camels 

from Beheira, governorates, Egypt. This obtained 

finding reflects the spread of the infection from dogs 

(final host), to camels and humans (intermediate 

hosts) in Egypt. The strong genotyping homology 

between the studied camel and human hydatid cyst 

samples with the Echinococcus granulosous camel 

strain (G6), indicates the necessity for a bigger 

investigation that analyzes several hydatid cyst 

isolates from various geographic locations. 

 

5. Ethical approval  

All experimental methods were carried out in 

compliance with ethical protocol no.18/234, the 

institutional rules established by the Animal Research 

Committee of the National Research Centre, Egypt. 

 

6. Conflict of interest  

The authors have declared no conflict of interest. 

7. Acknowledgments  

The authors would like to express their gratitude 

to their colleagues in the Department of Zoonotic 

Diseases, National Research Centre, Egypt for their 

help and kind support.  

8. References 

 
[1]. Parija SC, Pramodhini S. Echinococcosis. 

InTextbook of Parasitic Zoonoses 2022 Sep 25 

(pp. 353-368). Singapore: Springer Nature 

Singapore. ISBN: 978-981-16-7204-0 (2022). 

DOI:10.1007/978-981-16-7204-0_33  

[2]. Aregawi, W.G., Levecke, B., Ashenafi, H., 

Byaruhanga, C., Kebede, N., Mulinge, E., 

Wassermann, M., Romig, T., Dorny, P. and 

Dermauw, V. Epidemiology of Echinococcus 

granulosus sensu lato in the Greater Horn of 

Africa: A systematic review. PLOS Neglected 

Tropical Diseases, 18(1), .e0011894. (2024). 

DOI:10.1371/journal.pntd.0011894  

[3]. Alvarez Rojas, C.A., Mathis, A. and Deplazes, P. 

Assessing the contamination of food and the 

environment with Taenia and Echinococcus eggs 

and their zoonotic transmission. Current Clinical 

Microbiology Reports, 5, 154-163 (2018). 

DOI:10.1007/s40588-018-0091-0 

[4]. Serra, E., Masu, G., Chisu, V., Cappai, S., 

Masala, G., Loi, F. and Piseddu, T., 2022. 

Environmental contamination by Echinococcus 

spp. eggs as a risk for human health in 

educational farms of Sardinia, Italy. Veterinary 

Sciences, 9(3), 143 (2022). 

DOI:10.3390/vetsci9030143  

[5]. Zhang, W., Li, J. and McManus, D.P., 2003. 

Concepts in immunology and diagnosis of 

hydatid disease. Clinical microbiology 

reviews, 16(1), 18-36 (2003). 

DOI:10.1128%2FCMR.16.1.18-36.2003  

[6]. Hassanain, M.A., Toaleb, N.I., Shaapan, R.M., 

Hassanain, N.A., Maher, A. and  Yousif, A.B.. 

Immunological detection of human and camel 

cystic echinococcosis using different antigens of 

hydatid cyst fluid, protoscoleces, and germinal 

layers. Veterinary World, 14, 270 (2021). 

DOI:veterinaryworld.org/Vol.14.2021/35.pdf 

[7]. Tamarozzi, F., Akhan, O., Cretu, C.M., Vutova, 

K., Akinci, D., Chipeva, R., Ciftci, T., 

Constantin, C.M., Fabiani, M., Golemanov, B. 

and Janta, D. Prevalence of abdominal cystic 

echinococcosis in rural Bulgaria, Romania, and 

Turkey: a cross-sectional, ultrasound-based, 

population study from the HERACLES 

project.  Lancet Infectious Disease, 18, 769-778 

(2018). DOI:10.1016/S1473-3099(18)30221-4  

[8]. Mathivathani, C., Ajaykumar, V.J. and Bora, C. 

Epidemiology and Public Health Significance of 

Hydatidosis: A Review. Current Journal of 

Applied Science and Technology, 42(25), 19-26 

(2023). DOI:10.9734/cjast/2023/v42i254182 

[9]. Ahmed, M.A., Ahmed, C. and Mengistu, A., 

2024. A Study on Prevalence and Economic 

Significance of Bovine Hydatidosis in Haramaya 

Muncpial Abattior. 7, 1135 (2024). DOI:study-

on-prevalence-.pdf  

[10]. Elaadli, H., El Adly, H., M Shaapan, R.M. and 

Bessat, M. An Uncommon Primary Splenic 



 A. Bayoumi et. al. 

_____________________________________________________________________________________________________________ 

 

________________________________________________ 

Egypt. J. Chem. 67, No.12 (2024)  

 

 

54

Hydatid Cyst in Human: A Case Report 

Study. The Egyptian Journal of Hospital 

Medicine, 89(1), 5493-5497 (2022). 

DOI:10.21608/ejhm.2022.264847 

[11]. Toaleb, N.I. and Shaapan. R/M. Zoonotic 

Protozoan Parasites Infecting Camels, Diagnosis 

and Control–A Review. Egyptian Journal of 

Veterinary Science, 55, 1131-1142 (2024). DOI: 

10.21608/ejvs.2023.251609.1686    

[12]. Zeedan, G.S., Abdalhamed, A.M., Shaapan, 

R.M. and El-Namaky, A.H. Rapid diagnosis of 

Toxoplasma gondii using loop-mediated 

isothermal amplification assay in camels and 

small ruminants. Beni-Suef University Journal 

of Basic and Applied Science, 11, 1-10 (2022).  

DOI:10.1186/s43088-021-00184-x 

[13]. Alanazi, A.D., Abdullah, S., Helps, C., Wall, R., 

Puschendorf, R., ALHarbi, S.A., Abdel-Shafy, 

S. and Shaapan, R.M. Tick-borne pathogens in 

ticks and blood samples collected from camels 

in Riyadh province, Saudi Arabia. International 

Journal of Zoological Research, 14, 30-36 

(2018). DOI:10.3923/IJZR.2018.30.36 

[14]. Fereig, R.M., Mazeed, A.M., El Tawab, A.A.A., 

El-Diasty, M., Elsayed, A., Shaapan, R.M., 

Abdelbaset, A.E., Frey, C.F., Alawfi, B.S., 

Altwaim, S.A. and Alharbi, A.S., 2024. 

Exposure to Brucella Species, Coxiella burnetii, 

and Trichinella Species in Recently Imported 

Camels from Sudan to Egypt: Possible Threats 

to Animal and Human 

Health. Pathogens, 13(2), 179 (2024). 

DOI:10.3390/pathogens13020179  

[15]. Petropoulos, A.S. and Chatzoulis, G.A. 

Echinococcus granulosus in childhood: A 

retrospective study of 187 cases and newer 

data. Clinical pediatrics, 58(8), 864-888 (2019). 

DOI: 10.1177/0009922819847032  

[16]. World Population Review. Egypt population. 

Population of Cities in Egypt 2024. 

https://worldpopulationreview.com/countries/cit

ies/egypt   (Accessed, January 2024).  

[17]. Khatib, S., Sobeh, M., Faraloni, C. and 

Bouissane, L., 2023. Tanacetum species: 

Bridging empirical knowledge, phytochemistry, 

nutritional value, health benefits and clinical 

evidence. Frontiers in Pharmacology, 14, 

1169629 (2023). 

DOI:10.3389/fphar.2023.1169629  

[18]. Shoulah, S.A., Gaballa, M.M., Marawan, M.A., 

Saqr, S.A., Abdelhady, A., Alzahrani, H.A., 

Wakid, M.H., Al-Jabr, O.A. and Selim, A., 

2023. Pathological findings and oxidative stress 

status associated with hydatidosis in dromedary 

camels. Veterinary Sciences, 10(2), 74. (2023). 

DOI:10.3390%2Fvetsci10020074  

[19]. Toaleb, N.I., Shaapan, R.M., Hassan, S.E. and El 

Moghazy, E. High diagnostic efficiency of 

affinity isolated fraction in camel and cattle 

toxoplasmosis. World Journal of Medical 

Science 8, 61-66 (2013). 

DOI:10.5829/idosi.wjms.2013.8.1.72161  

[20]. Darwish, D.A., Masoud, H.M., Helmym, M.S., 

Abbas, W.T., Shaapan, R.M., Toaleb, N.I. and 

Ibrahim, M.A. Isolation, characterization, and 

ELISA applications of alkaline phosphatase and 

acetylcholinesterase from Moniezia expansa. 

Iraqi Journal of Veterinary Science, 38, 215-223 

(2024). DOI:10.33899/ijvs.2023.142183.3161 

[21]. Mahmoud, M.A., Ghazy, A.A. and Shaapan, 

R.M. Review of diagnostic procedures and 

control of some viral diseases causing abortion 

and infertility in small ruminants in Egypt. Iraqi 

Journal of Veterinary Science, 35, 513–521 

(2021).  DOI:10.33899/ijvs.2020.127114.1461 

[22]. Wen, H., Vuitton, L., Tuxun, T., Li, J., Vuitton, 

D.A., Zhang, W. and McManus, D.P. 

Echinococcosis: advances in the 21st 

century. Clinical microbiology reviews, 32(2), 

10-1128 (2019). DOI:10.1128/CMR.00075-18  

[23]. Abdelbaset, A.E., Yagi, K., Nonaka, N. and 

Nakao, R. Cystic echinococcosis in humans and 

animals in Egypt: An epidemiological 

overview. Current Research in Parasitology & 

Vector-borne Diseases, 1, 100061 (2021) 

DOI:10.1016/j.crpvbd.2021.100061 

[24]. El Tonsy, M., Fikry, A., Aminou, H., Hassanin, 

O. and Abdelhafiz, H., 2018. Antigenic and 

genotypic characterization of Echinococcus 

granulosus larval isolates from 

Egypt. Parasitologists United Journal, 11(1), 

44-51 (2018). 

DOI:10.21608/puj.2018.1855.1004 

[25]. Fadhil, S.A. and A'aiz, N.N. Genotyping of 

cystic echinococcosis isolates from clinical 

samples of human and domestic animals Iraqi 

Journal of Veterinary Science, 30, 33-39 

(2016).  DOI:10.33899/ijvs.2016.121381  

[26]. Elaadli, H., El-Makarem, H.A., Elrahma, A.H., 

Shaapan, R.M., Bessat, M. Prevalence and 

associated risk factors of Toxoplasma gondii 

infection in sheep and aborted women in Egypt. 

Iraqi Journal of Veterinary Science, 37, 437-

445 (2023). 

DOI:10.33899/ijvs.2022.135777.2518 

[27]. Niazi, M., Saki, M., Sepahvand, M., 

Jahanbakhsh, S., Khatami, M. and Beyranvand, 

M. In vitroandex vivoscolicidal effects ofOlea 

europaeaL. to inactivate the protoscolecs during 

hydatid cyst surgery. Annals of Medicine and 

Surgery, 42, 7-10 (2019). 

DOI:10.1016/j.amsu.2019.04.006 



 PREVALENCE AND MOLECULAR DISCRIMINATION OF THE NEGLECTED HYDATIDOSIS.... 

__________________________________________________________________________________________________________________ 

 

________________________________________________ 

Egypt. J. Chem. 67, No. 12 (2024)  

 

55

[28]. Moazeni, M., Hosseini, S.V., Al-Qanbar, M.H., 

Alavi, A.M. and Khazraei, H. In vitro 

evaluation of the protoscolicidal effect of 

Eucalyptus globulus essential oil on 

protoscolices of hydatid cyst compared with 

hypertonic saline, povidone iodine and silver 

nitrate. Journal of visceral surgery, 156(4), 291-

295 (2019). 

DOI:10.1016/j.jviscsurg.2019.01.002 

[29]. Bothale, K., Kolhe, H., Mahore, S. and 

Wilkinson, A. Diagnosis of primary hydatid 

cyst of thigh by fine needle aspiration 

cytology. Indian Journal of Medical 

Microbiology, 33(1), 151 (2015). 

DOI:10.4103/0255-0857.148426  

[30]. Shaapan, R.M., Abo-ElMaaty, A.M., El-Razik, 

K.A. and El-Hafez, S.M. PCR and serological 

assays for detection of Toxoplasma gondii 

infection in sport horses in Cairo, Egypt. Asian 

Journal of  Animal and Veterinary Advances   

7(2), 158-165 (2012). DOI:ajava.2012.158.165  

[31]. Hassanain, M.A., Khalil, F.A., Abdel-Razik, 

K.A. and Shaapan, R.M. Prevalence and 

molecular discrimination of Cryptosporidium 

parvum in calves in Behira Provinces, Egypt. 

Research Journal of Parasitology, 6, 101-108 

((2011). DOI:jp.2011.101.108.  

[32]. Saarma, U., Jõgisalu, I., Moks, E., Varcasia, A., 

Lavikainen, A., Oksanen, A., Simsek, S., 

Andresiuk, V., Denegri, G., González, L.M. and 

Ferrer, E. A novel phylogeny for the genus 

Echinococcus, based on nu lear data, challenges 

relationships based on mitochondrial evidence. 

Parasitology, 136, 317-328 (2009). 

DOI:10.1017/S0031182008005453  

[33]. Hassanain, N.A., Shehata, A.Z, Mokhtar, M.M., 

Shaapan, R.M., Hassanain, M.A. and Zaky, S. 

Comparison Between Insecticidal Activity of 

Lantana camara Extract and its Synthesized 

Nanoparticles Against Anopheline mosquitoes. 

Pakistan Journal of Biological Science. 22, 327-

334 (2019). DOI:10.3923/PJBS.2019.327.334 

[34]. Shaapan, R.M., Toaleb, N.I. and Abdel-

Rahman, E.H. Significance of a common 65 

kDa antigen in the experimental fasciolosis and 

toxoplasmosis. Journal of Parasitic Diseases, 

39, 550–556 (2015).  

DOI:10.1007/s1263901303942.  

[35]. Shaapan, R.M., Al-Abodi, H.R., Alanazi, A.D., 

Abdel-Shafy, S., Rashidipour, M., Shater, A.F. 

and Mahmoudvand, H. Myrtus 

communis Essential Oil; Anti-Parasitic Effects 

and Induction of the Innate Immune System in 

Mice with Toxoplasma 

gondii Infection. Molecules, 26, 819 (2021).  

DOI:10.3390/molecules26040819 

[36]. Hassanain, M.A., Shaapan, R.M. and Khalil, 

F.A.M. Sero-epidmiological value of some 

hydatid cyst antigen in diagnosis of human 

cystic echinococcosis. . Journal of Parasitic 

Diseases, 40, 52–56 (2016). 

DOI:10.1007/s12639-014-0443-5 

[37]. Dyab AK, Marghany ME, Othman RA, Ahmed 

MA, Abd-Ella OH. Hydatidosis of camels and 

sheep slaughtered in Aswan Governorate, 

southern Egypt. России Журнал. 2018; 12:33-

41. DOI:10.31016/1998-8435-2018-12-3-33-41 

[38]. Jasim, H.J. Prevalence and Histopathological 

Studies of Hydatid Cyst in camels slaughtered 

at Al-Muthanna Province. Journal of Survey in 

Fisheries Sciences, 10(3S), 2525-2535 

(2023).  DOI:10.17762/sfs.v10i3S.927 

[39]. AbouLaila, M.R., Anis, A., Hamada, M., 

Osman, A.E., Omar, M.A., Saleh, N.A. and 

Zidan, S. Journal of Advanced Veterinary 

Research, 13(4), 604-612 (2023). 

DOI:index.php/AVR/article/view/1291 

[40]. Miranda-de la Lama, G.C. and Villarroel, M. 

Behavioural biology of South American 

domestic camelids: An overview from a welfare 

perspective. Small Ruminant Research, 220, 

106918 (2023). 

[41]. Mehmood, N., Arshad, M., Ahmed, H., Simsek, 

S. and Muqaddas, H., 2020. Comprehensive 

account on prevalence and characteristics of 

hydatid cysts in livestock from Pakistan. The 

Korean journal of parasitology, 58(2), 121. 

(2020). DOI:10.3347%2Fkjp.2020.58.2.121  

[42]. Anvari, D., Pourmalek, N., Rezaei, S., Fotovati, 

A., Hosseini, S.A., Daryani, A., Spotin, A., 

Sarvi, S., Hosseini, M., Narouei, M.R. and 

Kalkali, M., 2021. The global status and genetic 

characterization of hydatidosis in camels 

(Camelus dromedarius): a systematic literature 

review with meta-analysis based on published 

papers. Parasitology, 148(3), pp.259-273 

(2021).  DOI:10.1017/S0031182020001705  

[43]. Abass, K.S., Ibrahim, E.K., Esmail, R.H. and 

Khalaf, R.N.,. General survey of endemic 

hydatidosis in slaughtered ruminant at Kirkuk, 

northeastern Iraq abattoir. Biochemical & 

Cellular Archives, 20(1) (2020). DOI: 

10.35124/bca.2020.20.1.797 

[44]. Ibrahim MM. Study of cystic echinococcosis in 

slaughtered animals in Al Baha region, Saudi 

Arabia: interaction between some biotic and 

abiotic factors. Acta Trop. 2010; 113:26-33. 

DOI:10.1016/j.actatropica.2009.08.029 

[45]. Laurimäe, T., Kinkar, L., Romig, T., Omer, 

R.A., Casulli, A., Umhang, G., Gasser, R.B., 

Jabbar, A., Sharbatkhori, M., Mirhendi, H. and 

Ponce-Gordo, F. The benefits of analysing 

complete mitochondrial genomes: deep insights 



 A. Bayoumi et. al. 

_____________________________________________________________________________________________________________ 

 

________________________________________________ 

Egypt. J. Chem. 67, No.12 (2024)  

 

 

56

into the phylogeny and population structure of 

Echinococcus granulosus sensu lato genotypes 

G6 and G7. Infection, Genetics and 

Evolution, 64, 85-94 (2018). 

https://doi.org/10.1016/j.meegid.2018.06.016  

[46]. Romig, T., Deplazes, P., Jenkins, D., 

Giraudoux, P., Massolo, A., Craig, P.S., 

Wassermann, M., Takahashi, K. and De La Rue, 

M. Ecology and life cycle patterns of 

Echinococcus species. Advances in 

parasitology, 95, 213-314. (2017). 

DOI:10.1016/bs.apar.2016.11.002 

[47]. Mousa, W.M., Abdel-Wahab, A.M., Sohila, 

M.E.G. and Mahdy, O.A. Genetic 

characterization of hydatid cysts of different 

intermediate hosts. Helminthology, 57, 185-195 

(2020). DOI:10.2478%2Fhelm-2020-0031 

 

 

 

 


