
Iran J Parasitol: Vol. 15, No. 3, Jul-Sep 2020, pp.418-424 

418                                                                                                Available at: http://ijpa.tums.ac.ir                                                                                                     

 

 

 

 

 

 
 
 

Original Article 

Serological Study of Fascioliasis Using Indirect ELISA in Gorgan 
City, Golestan Province, Northern Iran 

 

Negar BAHRAM 1, *Mitra SHARBATKHORI 2,3, Farideh TOHIDI 4, 

 *Reza GHASEMIKHAH 5,6 

 
1. Student Research Committee, Arak University of Medical Sciences, Arak, Iran 

2. Infectious Diseases Research Center, Golestan University of Medical Sciences, Gorgan, Iran 
3. Department of Parasitology & Mycology, School of Medicine, Golestan University of Medical Sciences, Gorgan, Iran 

4. Laboratory Sciences Research Center, Golestan University of Medical Sciences, Gorgan, Iran 
5. Infectious Diseases Research Center (IDRC), Arak University of Medical Sciences, Arak, Iran 

6. Department of Parasitology & Mycology, School of Medicine, Arak University of Medical Sciences, Arak, Iran 
 

 

Received     15 Aug 2019  
Accepted    12 Nov 2019 

 

Abstract 
Background: Fascioliasis is a neglected zoonotic disease, caused by Fasciola spe-
cies in human and livestock. We aimed to detect the seroprevalence of human 
fascioliasis Gorgan City, Golestan Province, northern Iran using ELISA method 
in 2017.  
Methods: Overall, 612 serum samples were analyzed. A relevant questionnaire 
for demographic data was obtained for all cases. An indirect ELISA test was 
used to detect IgG antibodies against Fasciola in the sera. The data analysis was 
performed employing SPSS program version 21.  
Results: Eleven cases (1.79%) were seropositive for fascioliasis. The seropreva-
lence of fascioliasis was 1.9% and 1.1% among males and females, respectively. 
There was no statistically significant association between the fascioliasis and ana-
lyzed variables such as sex, age, residence, job, education, etc.  
Conclusion: This study was conducted only on the people referring to the Ref-
erence Laboratory of Gorgan. It cannot be distributed to the whole city. Thus, 
due to importance of the disease, finding the seroprevalence of fascioliasis in a 
comprehensive survey in Golestan Province should be accounted in further 
studies. 
 

 

Keywords: 
Seroprevalence;  
Human fascioliasis;  
Serodiagnosis;  
Iran 

 

 

*Correspondence 
Emails:  
sharbatkhori@goums.ac.ir 
ghasemikhah@yahoo.com 
 

 

 
 

 

 

 

 

 

Iranian Society of Parasitology 

                                                                                                                                                        http://isp.tums.ac.ir 

 

Iran J Parasitol 
 

Open access Journal at 

http://ijpa.tums.ac.ir 

 

Tehran University of Medical 

Sciences Publication 

http://tums.ac.ir 

 

  

http://ijpa.tums.ac.ir/
mailto:sharbatkhori@goums.ac.ir


Bahram et al.: Serological Study of Fascioliasis Using Indirect ELISA in Gorgan City … 

 

Available at: http://ijpa.tums.ac.ir                                                                                                419 

Introduction 
 

ascioliasis or fasciolosis, caused by 
two species of liver flukes Fasciola hepat-
ica and F. gigantica, is one of the major 
neglected zoonotic diseases in the 

world especially in the Middle East and some 
African countries (1). Human fascioliasis is 
considered as a food and water borne disease 
(2). The disease is primarily an infection of 
ruminants such as sheep and cattle and hu-
mans role as accidental hosts via consuming 
some fresh aquatic vegetables such as water-
cress or drinking water contaminated to meta-
cercariae of Fasciola spp. (3). 

Fasciola generally is stayed in biliary ducts or 
gall bladder of the definite host but occasion-
ally might be observed in ectopic places like 
skin, eye, spleen, etc. (1). Snails of Lymnaeidae 
family are role as intermediate host of F. hepat-
ica and F. gigantica (4).  

Fascioliasis is speared out where livestock 
such as sheep and cattle are fostered and 
served as important reservoirs for the parasite, 
causing economic loss arising from wasting 
infected organs, decreasing milk, meat, and 
wool productions, decreasing weight and fer-
tility (1). Furthermore, fascioliasis is an im-
portant zoonotic issue in public health with an 
estimate of 2.4-17 million people to be infect-
ed in Asia and Africa and 91.1×106 people at 
risk of infection (5). Infected livestock are a 
major source of human Fasciola infection since 
grazing areas of these animals is generally 
close to the freshwater plants (4). 

The infection rates of 0.1% to 91.4% has 
been reported in various livestock of Iran. The 
country has a history of two human outbreaks. 
The first outbreak of human fascioliasis, in-
volved about 10000 people in Guilan Province, 
northern Iran, in 1989. The second outbreak 
happened about 10 yr later that involved more 
than 10000 people in the same province (6), 
and it is believed to be the biggest fascioliasis 
outbreak in 20th century (7). 

Currently, coprological techniques, serologi-
cal tests and other non-invasive diagnostic 

methods such as ultrasound, radiology, com-
puted tomography or magnetic resonance are 
employed for diagnosis of human fascioliasis. 
Serological tests are useful in all stages of the 
disease and especially during the acute phase 
(5). Anti-Fasciola antibodies can be identified 
in the serum even two weeks after the infec-
tion. They have 100% and 97.8% sensitivity 
and specificity to detect the fascioliasis, re-
spectively (8). 

There is no previous study on fascioliasis in 
the Gorgan area. Regarding to high medical 
and economic importance of the disease, this 
study was conducted to determine the sero-
prevalence of human fascioliasis in people re-
ferring to Reference laboratory of Gorgan, 
Golestan Province, northern Iran using indi-
rect ELISA procedure. 

 

Materials and Methods 
 

Samples 
The serum samples were obtained from an-

other descriptive cross sectional study on hy-
datidosis (9), from people attending to Refer-
ence Laboratory of Golestan University of 
Medical sciences, Gorgan City, capital of Go-
lestan Province, northern Iran in 2017. Three 
milliliter of venous blood sample was obtained 
from each person and sera were kept at -20 °C. 
Then sera transferred in cold conditions to the 
Parasitology Laboratory of Tehran University 
of Medical Sciences, Tehran, Iran for further 
analysis. 

The study was approved by Ethics Commit-
tee of the Arak University of Medical Sciences 
with confirmation No. IR.ARAKMU.REC.1397.104.  

A detailed demographic data and relevant 
history had been recorded in questionnaires 
such as age, gender, residency (urban/rural), 
tribes (Fars, Sistani, Turkmen, etc.), literacy, 
occupation, history of eating raw vegetables, 
proceeded olive (Persian name: Zeitoon par-
vardeh). The stored sera at -20 °C, were trans-
ferred in cold conditions to the parasitology 

F 
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laboratory of Tehran University of Medical 
Sciences for consequent analysis. 

 

Antigen preparation 
Infected livers to Fasciola were obtained 

from Tehran abattoirs and transferred to the 
laboratory of Helminthology, School of Public 
Health, Tehran University of Medical Sciences, 
Tehran, Iran. F. hepatica and F. gigantica para-
sites were separated from liver, and washed 6 
times with serum physiology. Then were ho-
mogenized in 0.045 mM PBS/pH 7.2 employ-
ing electrical homogenizer. Afterward, soni-
cation was performed and centrifuged in 
10000 g at 4 °C for 15 min (10). The superna-
tant was stored in refrigerator for later analysis. 

 

Indirect Enzyme Linked Immunosorbent 
Assay (ELISA) 

The ELISA was performed based on the 
method already established (11). Positive and 
negative control samples were obtained from 
confirmed fascioliasis patients and 30 healthy 
people in non-endemic regions without histo-
ry of fascioliasis, respectively. OD was meas-
ured using an ELISA reader (BioTek, USA) at 
490 nm. The cut- off point was considered as 
3SD above the mean of controls. 

 
Data statistical analysis  

To detect the relationship between variables 
and risk of human fascioliasis, odds ratio (OR) 
and 95% confidence interval (CI) were esti-
mated using logistic regression model. P value 
less than 0.05 was accounted significant. The 
data were analyzed employing SPSS (Chicago, 
IL, USA) (Statistical Package for Social Sci-
ence) program version 21. 

 

Results 
 

Among 612 blood samples, 86 (14.1%) and 
526 (85.9%) were male and female, respective-
ly. The subjects were between 6 to 80 yr old 
with a mean age of 41.3±14.7. Cut- off was 
obtained as 0.22 and each OD absorbance 
higher than this rate was calculated as positive. 

Eleven (1.79%) people including 1 male and 
10 females were positive for fascioliasis. Alt-
hough females (1.9%) indicated a higher prev-
alence than males (1.16%), the difference was 
no statistically significant.  

The infection rate was 1.24% and 2% in age 
group below/equal and above 40 yr old, re-
spectively. There was not any significant rela-
tionship between the age and the disease. The 
infection rate in Fars and non-Fars were as 
1.58% and 2.35%, respectively. There was no 
significant correlation between the tribes and 
the fascioliasis. Among 11 seropositive, 7 and 
4 cases were urban and rural, respectively. Da-
ta analysis did not indicate any significant as-
sociation regarding the residence. In terms of 
occupation, 9 (81.8%) and 2 (18.2%) seroposi-
tive subjects were housekeepers and employ-
ees, respectively. No statistical significant dif-
ferences were obtained among different jobs. 
1.37% and 3.92% of educated and non-
educated people were infected to fascioliasis, 
respectively. There was no significant relation-
ship between the fascioliasis and level of liter-
acy. In addition, there was no significant asso-
ciation between the consuming raw vegetables 
or olive crushed with the disease (Table 1). 

 
Discussion 
 

 A seropositivity of 1.79% was obtained for 
fascioliasis in persons referring to Reference 
Laboratory of Gorgan, employing indirect 
ELISA test.  

According to literature livestock fascioliasis is 
endemic in different parts of Iran. Although, the 
higher infection rates of the disease were seen in 
livestock of southern parts, the human fascio-
liasis has been mostly reported from northern 
parts especially in Guilan Province (6).  

The reported seroprevalence (1.79%) in this 
study, is in agreement with infection rates 
were reported from different regions in Iran 
such as Isfahan (1.7%) (12), Yasuj (1.86%) 
(13), Meshkin-Shahr (1.96%) (14), Guilan 
(1.36%) (15), Lorestan (1.3%) (16).  
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Table 1: Logistic regression analysis of seropositive cases of fascioliasis according to studied variables in peo-
ple referring to Reference laboratory of Gorgan 

 

Variables Seroprevalence  

No. of Positive 
(%) 

No. of Examined 
(%) 

Odds Ratio (95% 
CIa) 

P-value 

      
Sex Male 1 (9.1) 86 (14.1) Referenceb 0.9 

Female  10 (90.9) 526 (85.9) 0.931(0.064-13.64) 
      
Age (yr) ≤ 40 5 (45.5) 313 (51.1) Reference 0.7 

> 40 
 

6 (54.5) 299 (49.9) 1.26(0.29-5.4) 

Tribes Fars 7 (63) 442 (72.2) Reference 0.6 
Non-Fars 
 

4 (37) 170 (27.8) 0.739(0.24-2.67) 

Residence Urban 7 (63.6) 409 (66.8) Reference 0.9 
Rural 
 

4 (36.4) 203(33.2) 1.07(0.029-3.94) 

Occupation Housekeeper 9 (81.8) 425 (69.4) Reference 0.567 

Employee 2 (18.2) 39 (5.2) 4.11(0.7-23.8) 

Farmer 0 (0) 26 (4.2) 

Other 0 (0) 129 (21.2) 
Education Educatedc 7 (63.6) 510 (83.3) Reference 0.12 

Non-educated 
 

4 (36.4) 102 (16.7) 2.93 (0.8, 10.9) 

Use of raw vegetables Yes 10 (90.9) 506 (82.7) Reference 0.3 
No 1 (9.1) 106 (17.3) 2.58(0.3-21.2) 

      
Use of olive crushed Yes 3 (27.3) 205 (33.5) Reference 0.7 

No 8 (72.7) 407 (66.5) 0.7(0.19-3.1) 
      

a CI: confidence interval 
b Reference: The level of variable which other levels compared with that 
c Educated: defines as primary, secondary school, high school and university 

 

However, there are some regions with less 
prevalence (hypoendemic) in the country e.g. 
Chaharmahal and Bakhtiari (0.135%) (17), 
Kermanshah (0.5%) (4), Ilam (0.66%) (18), 
and Pirabad (0.7%) (19). In this study, the in-
fection rate in women (1.9%) was more than 
men (1.16%) that is in conflict with some 
studies which observed a higher infection rate 
in men and reported 28.3% Vs. 21% and 
2.83% Vs. 1.3% seropositivity in men and 
women, respectively (10,13). However, our 
study is in agreement with studies in Kerman-
shah (4), Ilam (18), Lorestan (16), Isfahan (12) 
Guilan (15), in the country and also Turkey 
(20, 21), Mexico (22) and Peru (23) that re-
ported higher infection rates in women than 

men. This may be due to more cooking activi-
ties of women e.g. cleaning and washing vege-
tables, catering salads, etc. This research was 
not in concordance with a study in Isfahan 
district (12) within the country, Turkey (20), 
Andean countries and the Egypt (24) which 
indicated a significant correlation between the 
sex and fascioliasis but was in concordance 
with many studies that were not reported such 
a significant difference in Iran (4, 14, 15, 18, 
19), Turkey (21) and Bolivia (25).  

In the current study, seropositivity of fascio-
liasis was higher in people above 40 yr old 
(2%) than younger individuals (1.24%) that is 
in concordance with general age pattern of 
human fascioliasis in Iran harboring adults 
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more than children (14). Studies in Meshkin-
Shahr (26), Yasuj (13), Guilan (15), Isfahan 
(12), indicated the most seropositivity of the 
disease in 40-49, 41-50, 40-59 and more than 
60 yr old, respectively. The association be-
tween age and fascioliasis was not significant 
in our study that was in agreement with other 
studies in the country (4, 13-16, 26), Turkey 
(20) and Africa (24).  

No significant correlation was observed be-
tween different tribes and fascioliasis in our 
study. The seropositivity in Fars people was 
less than non-Fars people (1.58% vs. 2.35%). 

Considering the living area, rural (1.97%) 
and urban (1.71%) life showed no significant 
relationship with the disease. That is in con-
cordance with studies performed in Guilan 
(15) or Isfahan (12) and in disagreement with 
the study of Lorestan, which indicated a sig-
nificant difference between rural (1.9%) and 
urban (0.4%) area with fascioliasis (16). Alt-
hough the infection rate of urban (2.4%) was 
less than rural (1.4%) subjects in Meshkin-
Shahr, the difference was not significant (14).  

Farmers have a greater risk of infection to 
fasciola because of close contact with livestock 
reservoirs, snails, aquatic plants and unsafe 
water. However, all of 26 farmers in our study 
were seronegative. In return, employees 
(5.12%) followed by housekeepers (2.11%) 
indicated the highest seropositivity. It could be 
result of low number of farmers (26 of 612) 
compare with other jobs in the study (Table 1). 
In a study from Meshkin-Shahr unemploy-
ment cases had the highest rate (5.9%) of in-
fection (14).  

Non-educated cases indicated more Fasciola 

seropositivity (3.92%) than educated cases 
(1.37%). Literacy did not show any significant 
correlation in our study. That is in agreement 
with previous studies in Guilan (15), Meshkin-
Shahr (14), Kermanshah (4), Ilam (18), 
Lorestan (16) and Isfahan (12). 

People using raw vegetables were more in-
fected to fascioliasis (1.97% vs. 0.94%) with 
no significant difference that is in agreement 
with reports from Meshkin-Shahr (14) and 

Yasuj (13). Consuming fresh local aquatic veg-
etables have been reported as a significant fac-
tor for the disease in some studies in the 
country (16, 19). Dalar and proceeded olive 
(Zeitoon parvardeh) are two important 
sources of fascioliasis in the northern Iran (27). 
In the current study, people consuming olive 
crushed were less infected to fascioliasis 
(1.46% vs. 1.96%) with no significant differ-
ence. 

Overall, due to relatively high seropositivity 
(1.79%) of fascioliasis among people referring 
to the Reference Laboratory of Gorgan, future 
researches involving more cases from the city 
and Golestan province is recommended. In 
addition, public health education conducting 
preventive criteria should be applied by the 
authorities.  

 

Conclusion 
 

Infection rate of human fascioliasis (1.79%) 
was observed in the present research. The re-
sults cannot be generalized to the province. 
Thus, due to economic and public health im-
portance of the disease, conducting a compre-
hensive research on both serological and cop-
rological finding of fascioliasis in the Province 
may be accounted for future investigations.  
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