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ABSTRACT 
Hydatidosis is one of the major zoonotic diseases that causes considerable economic losses 

and public health problems worldwide. This study was conducted in order to determine the 
seropositivity of hydatid disease in apparently healthy individuals who are attending the main blood 
bank in Mosul City. Therefore, enzyme linked immunosorbent assay (ELISA) was used in this 
study and to find a  relation between the seropositivity and age, gender, occupation and educational 
level and to monitor the impact of the control programs for the disease in Mousl City. The study 
was conducted during 9 months period extended from  November 2012 to July 2013.The samples of 
the study were composed of 480 apparently healthy individuals with ages ranging between  18-60 
years, 280 male and 200 female. Serum samples were obtained  from the main blood bank in Mosul 
city, ELISA test was used for detecting specific anti Echinococcus granulosus antibodies in 
patients’ sera. ELISA kits used were (Echinococcus ELISA IgG- IBL, Hamburg, Germany –RE 
56201) kits. 

The results revealed that out of 480 cases only 24 (5%) were positive by ELISA, the most 
frequently infected individuals were females (8%) while males were less frequently encounter the 
disease (2.86 %). the rate of  hydatid cysts was highest at age group 21-30 years (7.02%) followed 
by  age group 31-40 years (6.5%), 41-50 years ( 3.7% ) respectively, the highest infection rate was 
reported among housewives (10.83%), followed by self employed (4.46%), then the government 
employed (3.23%). On the other hand ,the lowest rate of infection was recorded among students 
(1.28%) and  (2.88%) in other occupations, it was reported that (56.5%) were illiterate, (4.35%) 
were primary school, (2.42%) were secondary school and (1.38%) were of high education, most of 
the seropositive individuals were from rural or semi-rural areas surrounding Mosul City. It was 
recorded that (6.02%) and ( 3.89% ) were from rural and urban area respectively. The rate of 
seropositivity in the individuals who have contact with dogs (5.81%) was higher than that in 
individuals who do not have contact with dogs (4.05%). 

  
Keywords: Cystic Echinococcosis, ELISA, Mosul city. 
 ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

  هريا في مدينة الموصل األصحاء ظالألشخاص لمرض األكياس المائية مصليالتحري ال
  الملخص

ة العامة يالعداري هو واحد من األمراض الحيوانية المنشأ الرئيسية التي تسبب خسائر اقتصادية كبيرة ومشاكل صحداء 

 شملت الدراسة متبرعي الدم إذلدى األشخاص األصحاء ظاهريا في مدينة الموصل أجريت هذه الدراسة . في جميع أنحاء العالم

لمعرفة مدى انتشار مرض ELISA) ( باألنزيممقايسة الممتز المناعي المرتبط  مدينة الموصل باستخدام فحص األصحاء في

األكياس المائية لدى األشخاص األصحاء ظاهريا في مدينة الموصل و معرفة مدى السيطرة على المرض  ومقارنة عالقة تردد 

أجريت الدراسة  .مر و الجنس و المهنة و مكان المعيشة و تواجد الكالبالغلوبينات المناعية وفقا لعدد من عوامل الخطورة كالع

 تم جمع العينات من األشخاص المتبرعين بالدم في مصرف الدم .2013 و لغاية آب 2012خالل الفترة من تشرين الثاني 

ناث األصحاء ظاهريا  عينة دم لإل200 عينة دم للذكور و 280 : عينة480 حيث شملت العينات  الموصلالرئيسي في مدينة

1 
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المشوكة (تستخدم مجموعات  باألنزيممقايسة الممتز المناعي المرتبط  فحص وكانت أطقم.  سنة60-18بأعمار  تتراوح مابين 

ELISA IgG- أبل، هامبورغ، ألمانيا–RE 56201.(  عينة من األشخاص المتبرعين 480أظهرت النتائج انه من مجموع 

مقايسة الممتز المناعي فحص اظهروا نتائج ايجابية بواسطة %) 5 (24ي في مدينة الموصل بالدم في مصرف الدم الرئيس

وكانت أعلى نسبة إصابة في الفئة  % 2.86أعلى من نسبة إصابة الذكور  %  8، وكانت نسبة إصابة اإلناث  باإلنزيمالمرتبط 

كما كانت أعلى  %  6.5 سنة  بنسبة  40- 31عمرية تليها الفئة ال %  7.02 سنة حيث بلغت نسبة اإلصابة  30-21العمرية  

ن وثم الموظف% 4.46تليها نسبة األشخاص الذين يزاولون أعمال حرة بنسبة  %  10.83نسبة إصابة في ربات البيوت بنسبة 

ثر وبمالحظة نسبة التحصيل الدراسي للفئات المصابة تبين ان أك. % 1.28  ثم الطلبة بنسبة %3.23 ن بنسبةوالحكومي

% 2.42تليها فئة التعليم المتوسط بنسبة % 4.35تليها فئة التعليم االبتدائي % 56.5 بنسبة األميةاإلصابات كانت ضمن الفئة 

 القرى واألرياف المجاورة ةسكنو قد ظهر من الدراسة الحالية ان معظم المصابين هم من %. 1.38والتعليم العالي بنسبة 

وكذلك بلغت نسبة اإلصابة . في المدينة% 89.3 كانت في حين% 02.6صابة في األرياف  بلغت نسبة اإلإذلمدينة الموصل 

مقارنة باألشخاص الذين هم ليس في  % 81.5) المواشي و الكالب( عالية في األشخاص الذين هم في تماس مع الحيوانات

  . %05.4تماس مع هذه الحيوانات 
  

  . مدينة الموصل،باإلنزيمة الممتز المناعي المرتبط مقايس فحص ، العداريةاألكياس :الكلمات الدالة

  ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
INTRODUCTION 

          Hydatid cyst (HC) or hydatidosis or cystic echinococcosis(CE) is a serious helminthic 
zoonotic disease that possesses an important economic and public health concern in rural and urban 
areas (Galindo et al., 2002). It has a public health importance not only in areas of endemicity but 
also in countries or regions without endemicity due to the migration of infected people and 
livestock exchange (Khabiri et al., 2007).  
         CE is a disease caused by the larval (metacestode) stage of  Echinococcus granulosis which  is 
the main species pathogenic for man and lives in the gut of the dog and other carnivorous animals 
representing the definitive hosts, or involves intermediate hosts in both domestic and wild animals. 
Human becomes an accidental intermediate hosts by ingesting taenia eggs(Thompson and 
McManus,2002). E.granulosus has a worldwide distribution and endemic in sheep and cattle 
breeding countries. Iraq is regarded as an endemic region  of hydatidosis  and the disease has been 
reported more or less throughout the country (Moro and Schantz , 2009). Persons with CE often 
remain asymptomatic until hydatid cysts containing the larval parasites grow large enough to cause 
discomfort, pain, nausea, and vomiting. The hydatid cysts grow over a period of several years 
before  reaching maturity and the  rate at which symptoms appear typically depends on the location 
of the cyst (McManus and Thompson, 2003). The hydatid  cysts are mainly found in the liver and 
lungs but can also appear in the spleen, kidneys, heart, bone, and  central nervous system, including 
the brain and eyes (Geramizadeh, 2013). Non-invasive imaging techniques such as ultrasound, CT 
scans and MRI imaging are all used for detecting and defining the extent of a vascular fluid-filled 
cysts in most organs. These techniques have been proved to be valuable for diagnosis and 
preoperative  evaluation (Moro et al., 2011). Serological tests are important in the diagnosis of 
hydatid disease, and they help in the detection of cases and in the sero-surveillance of hydatid 
disease in the community. Hydatid serology is based largely  on the detection of circulating hydatid 
antibodies in the serum which occur frequently in established cystic hydatid infections (Carmena et 
al., 2006).           

In the past, surgery was the only treatment for CE. Chemotherapy and PAIR (Percutaneous 
Aspiration, Injection of chemicals and Reaspiration) have been used to replace surgery as an 
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effective treatment for CE (Akarsu et al., 2005). However, surgery remains the most effective 
treatment to remove hydatid  cyst and can lead to a complete cure (Martn, 2000). 

 
MATERIAL AND METHOD 

         The present study was conducted during 9 months extended from  September 2012 to May 
2013. The samples of the study composed of 480 apparently healthy individuals with age 18-60 
years, 280 male and 200 female. Sera Samples were obtained  from the main blood bank in Mosul 
City. From each participant, 3ml. of venous blood was withdrawn and transferred into conical 
centrifuge tubes, then centrifuged for 5 minutes at (450 rpm). The serum was stored at -20Cº until 
used. 

We used ELISA test for detecting specific anti Echinococcus granulosus antibodies in 
patients’ sera. Before assaying, all serum samples have been diluted with diluent  buffer (contains: 
PBS,BSA,<0.1%NaN3) in a relation of 1:100. Then Pipette 100 µL of each standard and diluted 
sample in to the respective wells of the microtiter plate, wells are incubated for 1 hour at 18-25°C, 
wells were washed  3-times with 300 µL of diluted wash buffer ,then 100 µL of  Echinococcus anti-
IgG Enzyme conjugate was dispensed in to each well, 100 µL of TMB substrate solution was 
dispensed into all wells, incubate 20min. at 18-25°C, stop the substrate reaction by adding  100 µL 
of TMB stop solution into each well, color changes from blue to yellow. The optical density has 
been read  at 450 nm  with automated device and the results were calculated.  
Statistical analysis  

             The chi-square test which is a non-parametric test was used to find the statistical differences 
between groups of population to decide whether or not effects are present (Milton, 1983). The 
interpretation of the results were done through the measurement of P-value with a statistically 
significant effect when P-value is <0.05 (Hopkins, 2002). 

 
RESULTS 

          The results revealed that out of 480 cases only 24 ( 5% ) were positive by ELISA, The cut-off 
point between clusters (set at 2.0 standard deviations from the mean of the seronegatives) was 0.3, 
The results revealed that out of 480 cases only 24 ( 5% ) were positive by ELISA ,these results 
showed that the most frequently infected individuals were females ( 8% ) while males were less 
frequently encounter the disease ( 2.86 %). The difference between male and female seropositivity 
was statistically highly significant( P-Value ≤ 0.01), as shown in (Table 1). 
  
Table 1: Distribution of seropositivity of hydatid cysts using ELISA according to gender  

(n=480) 
 

positive Negative Total Sex 
No. % No. % No. % 

Male 8 2.86 272 97.1 280 58.3 
Female 16 8 184 92 200 41.7 
Total 24 5 456 95 480 100 

Chi-Sq = 6.496, DF = 1 , P-Value ≤ 0.01 
 

The seropositivity of hydatid cysts according to age distribution found that the rate of  hydatid 
cysts was highest at age group 21-30 years (7.02%) followed by age group 31-40 years (6.5%). 
While the lowest number of hydatid cysts was recorded in age group 18- 20 years (1.61%). The 
seropositivity among different age groups was statistically very highly significant (P-Value ≤0.001), 
as shown in  (Table 2). 
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Table 2: Distribution of seropositivity of hydatid cysts using ELISA according to age group 
(yr). (n=480) 

 
positive Negative Total Age 

(yr) No. % No. % No. % 
18- 20 1 1.61 61 98.4 62 12.9 
21-30 12 7.02 169 98.8 171 37.7 
31-40 8 6.5 111 90.2 123 24.8 
41-50 1 3.7 26 96.8 27 5.6 
51-60 2 2.06 89 91.3 97 18.9  
Total 24 5 456 95 480 100 

                                    Chi-Sq = 14.886,DF = 4,P-Value ≤0.001 
 

Regarding the occupation, it was found that the highest infection  rate was reported among 
housewives in 13 cases ( 10.83%), followed by self employed in 5 cases (4.46%), the lowest rate of 
infection was recorded among the students in 1 case (1.28%). The difference between occupation 
and seropositivity  was statistically highly significant (P-Value ≤ 0.01), as shown in (Table 3).  
 
Table 3: Distribution of seropositivity of hydatid cysts using ELISA according to occupation 

(n=480) 
 

positive Negative Total Occupation 
 No. % No. % No. % 

Government 
employed 

1 3.23 30 96.77 31 6.45 

Self employed 5 4.46 107 97.18 112 23.34 

Housewives 13 10.83 107 89.16 120 25 
Students 1 1.28 77 98.7 78 16.24 

Others 4 2.88 135  28.1  139 28.93 
Total 24 5 456 95 480 100 

Chi-Sq = 12.458,DF = 4,P-Value ≤ 0.01 
 

Regarding the educational status, it was clear from the results that the seropositivity was 
higher among illiterate than literate individuals, and it was reported that 13 cases (56.5%) were 
illiterate. The differences between the level of education and seropositivity were statistically very 
highly significant (P-Value < 0.001), as shown in (Table  4). 

Table 4: Distribution of seropositivity of hydatid cysts using ELISA according to 
education(n=480) 

 
Positive Negative Total Level of Education 

No. % No. % No. % 
Illiterate 13 56.5 10 43.48 23 4.78 

Primary school 5 4.35 110 95.65 115 23.9 
secondary  school 3 2.42 121 97.58 124 25.8 
High education 3 1.38 215 98.6 218 45.4 

Total 24 5 456 95 480 100 
Chi-Sq = 136.402, DF = 3,P-Value < 0.001 
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The results showed that according to residence most of the seropositive individuals were from 
rural or semi-rural areas surrounding Mosul City. It was recorded that 15 cases (6.02%) and 9 cases 
(3.89%) were from rural and urban areas respectively. These results were statistically not significant 
(P-Value > 0.05), as shown in (Table  5). 

 
Table 5: The distribution of seropositivity of hydatid cysts using ELISA according to 

residence (n=480) 
 

Positive Negative Total 
 

Residence 

No. % 
 

No. % 
 

No. % 

Urban 9 3.89 222 96.1 231 48.1 
Rural 15 6.02 234 93.98 249 51.8 
Total 24 5 456 95 480 100 

Chi-Sq = 1.142,DF = 1,P-Value > 0.05 
 

Regarding the history of individuals and their contact with dogs and other livestock. The rate 
of seropositivity in the individuals who have contact with dogs 15 (5.81%) was higher than that in 
individuals who have no contact with dogs 9 (4.05%). The relation between animal contact and 
seropositivity was statistically significant (P-Value < 0.05), as shown in  (Table  6).  

Table 6: Distribution of positive cases of hydatidosis using ELISA according to animal contact 
(n=480) 

 

positive 
 

Negative Total  
Contact with 

dogs No. % No. % No. % 
Yes 15 5.81 243 94.18 258 53.7 
No 9 4.05 213 95.94 222 46.3 

Total 24 5 456 95 480 100 
Chi-Sq = 4.616,DF = 1,P-Value < 0.05 

 
DISCUSSION 

The present study shows that the seropositivity among females (8 %) was significantly higher 
(P ≤0.01) than in males (2.86 %). The high infection rate in females is in agreement with most of 
other studies in Iraq. Mohammed, (2013) showed that the  seropositivity in females (2.8%) was 
higher than in males (1.6%). Kadir et al., (2006) also stated that  the higher rate of hydatid cysts 
was in females (58.4%) than males (41.6%). Abbas et al., (2011) stated that most of the infected 
patients were females where the percentage of the females infection was 50.00% more than that of 
the males which was 36.17% . Sex differences may be attributed to epidemiological factors such as 
socio-cultural and occupational risk due to the fact that most women are housewives and more 
closely associated with the sources of infection such as infected soil, water and vegetable 
contamination and also work at livestock breeding and agriculture in rural areas. 

The age of individuals in the present study vary between (18-60) years. The maximum 
seropositivity recorded was among patients in the third  decade 21-30 years (7.02%) followed by 
the fourth decade 31-40 years (6.5%) was found in Mosul city. The seropositivity among different 
age groups was statistically very highly significant (P-Value≤0.001). Similar findings were reported 
by Al-barwari et al., (1991), who found  that the peak age of incidence in Erbil province lays in the 
second decade for males and in the third decade for the female patients and it lays in the third 
decade irrespective of the sex. Kadir et al., (2006) stated that the age distribution of hydatid disease 
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was between (21-30) years old. In epidemiological study of hydatid disease on 157 patients 
underwent surgical treatment in  Karbala province, Al-Garrawi, (2008) found that the infection rate 
was higher among age group between (22-32) years ( 28.7%). Nearly similar results were obtained 
by Al-Obaidi et al., (2008)  in a descriptive study has been done on (81) patients with hydatid 
disease in Tikrit, they found that the most frequent age affected among female patients was between 
(41-50) years. These differences in the age groups might be due to the time of ingestion of the egg 
of E.granulosis and the rate of development of the cyst, which persists for many years to manifest 
clinically and that hydatidosis is a disease of long incubation period (probably 20 to 30 yrs) and 
accordingly, a wide range of different ages is obvious in infected patients. 

 The present study  found that the highest seropositivity was among housewives in 13 cases 
(10.83 %)  followed by self employed  in 5 cases (4.46 %) .This observation was in agreement with 
other studies. Al-barwari et al ., (1991), found  that 58 cases (70.7%) were identified as housewives. 
Saida and  Nouraddin, (2011) stated that the percentage of hydatid disease patients according to 
their occupations was being higher among the housewives 53 (34.64%), this may be due to the close 
contact of these women with the sources of infection, such as soil or vegetables contaminated with 
eggs of  E. granulosus from dog feces.  

The present study recorded that the seropositivity was higher among illiterate than literate 
individuals ,and reported that 13 cases (56.5%) were illiterate, 5 cases (4.35%) were primary 
school, 3 cases (2.42%) were secondary school and 3 cases (1.38%) were of  high education which 
was statistically highly significant (P≤0.001).  Mohammed, (2013) stated that  the prevalence of CE 
had a significant relationship with the level of education, among 15 infected persons in Sulaimania  
9 (60%) were illiterate. Awatif, (1999) in a descriptive study in Saudi Arabia on 67 patients, 43 
(64.2%) were illiterate, 13 (19.4%) could read and write, and only 11(16.4%) had education beyond 
primary school. In Iran, Shahrokhabadi et al., (2013) stated that  the seroprevalence of hydatid 
disease was 2.1% in illiterate people which showed the highest rate. These findings support the 
relation between personal knowledge, hygiene and chance of getting infection. Hydatid disease is 
preventable, and education is one of the most effective tools to achieve this. It is important that 
health authorities take a responsible attitude towards increasing community awareness, and 
implement control strategies through education. 

The present study found that most of the seropositive individuals were from rural or semi-
rural areas surrounding Mosul City. It was recorded that 15 (6.02%) and 9 (3.89 %) were from rural 
and urban areas respectively. These results were statistically not significant (P>0.05). This result is 
supported by many researches, where they found that the infection rate in rural areas was higher 
than that in urban areas. Saida  and  Nouraddin ,(2011) showed that among 149 patients according 
to their residence, the result showed that, 82 (55.03%) were in areas around or outside the city 
(rural) while the others 67 (44.97%) lived in areas inside the city (urban). Al-Obaidi et al., (2008)  
have been documented that (62.9%) of patients were from rural areas. A retrospective study in 
Basra of 300 patients with pulmonary hydatid cyst disease found that the majority of the patients 
(74%) were from rural areas (Benyan et al., 2013). The high infection rate in rural areas may be due 
to many factors including poor living conditions and lack of adequate health education in rural areas 
and economic instability and financial restrictions in control and prevention.  

The present study showed that the seropositivity was more common (5.81%) among 
individuals who had direct contact with dogs. The relation between animal contact and 
seropositivity was statistically significant (P<0.05). A similar pattern was observed by other studies 
in Iraq. Abdullah and Jarjees, (2005) studied the worm burden and egg count of E. granulosus in 
stray dogs of Mosul City, where 120 adult stray dogs were killed and necropsied for detection of the 
actual number of  E.granulosus along the small intestine, results revealed that worm loads ranged 
between 52 to 2000 worms with an average 1026 worm per dog. The commonest site of worms was 
the second third of the small intestine (75%). The number of ova observed in the uteri of a gravid 
segment was 80 to more than 3000. They showed that 16.66% of the dogs harbor the cestode. 
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CONCLUSION 
From the present study, we conclude that ELISA test for CE represents a rapid and 

informative method for an early detection of hydatid cyst in the vital organs (liver, lung, brain,..) by 
ELISA then confirms the result by doing other investigations like ultrasound and computerized 
tomography (CT scan) for an early treatment of the disease by chemotherapy before the need of 
surgery. So that ELISA screening technique for hydatid cyst infection for healthy blood donors 
should be done routinely. 
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