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Abstract 
Toxocariasis is a common parasitic infection in the world that is caused by the larvae stage of two members of the 

family Ascarididae, Toxocara canis and Toxocara cati. The main source of soil contamination with Toxocara eggs is 

dogs' and cats' faces. The soil, where Toxocara eggs become infective, is the natural source of infection. This study 

was carried out to determine the rate of soil contamination with Toxocara spp. eggs in primary schools and public 

parks in Kermanshah city, Western Iran. This survey was conducted from September 2014 to January 2015 in 

Kermanshah city, West of Iran. A total of 192 soil samples were collected from different parks and primary schools, 

24 parks, and 24 primary schools, of six regions. Soil samples were investigated for the presence of Toxocara eggs by 

flotation technique using sucrose solution and examined under a light microscope using 10X and 40X objectives. Out 

of 192 soil samples, 56 (29.2%) were found to contain Toxocara spp. eggs. Toxocara eggs were observed in 21(87.5%) 

out of 24 studied parks and 11(45.8%) out of 24 studied primary schools. Forty-three (44.8%) out of 96 samples from 

public parks and 13(13.5%) out of 96 samples from primary schools were found to contain Toxocara eggs. Data 

analysis through the chi-square test revealed that there is a significant relationship in the contamination rate between 

parks and primary schools (P<0.001). The results of this study illustrate that Toxocara spp. are common parasites in 

the soil in the public parks and primary schools in Kermanshah. Thus, soil contamination with Toxocara eggs can be 

regarded as a potential health problem in this city. 
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Introduction 

Although intestinal parasites are found 

worldwide, they are more common in tropical and 

subtropical areas where there are poor 

socioeconomic conditions [1,2]. Some of these 

parasites need a period in the soil to become 

infective and remain active as long as they infect 

the next host. One of the main sources of soil 

contamination with parasites is the feces of 

infected dogs and cats [3]. So these animals play 

an important role in the epidemiology of 

toxocariasis [4].  

Toxocariasis is a common parasitic infection 

in the world that affects animals such as cats and 

dogs [5,6]. The agents of this disease are two 

members of the family Ascarididae, Toxocara 

canis, and T. cati. Also T. leonina, as another 

member of the Ascarididae, infects cats and dogs 

as well [7]. These animals can be regarded as 

reservoirs for gastrointestinal parasites, which 

may cause infection in humans. Among these 

parasites, Toxocara spp., in particular, are 

zoonotic and can infect humans [8]. Infected dogs 

and cats pass approximately 50000 eggs per gram 

of feces each day. After three to six weeks, 

depending on temperature and moisture, the eggs 

become embryonated in soil and can infect hosts 
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[9]. The durability of Toxocara eggs in the soil is 

dependent on different factors such as weather 

conditions, soil moisture, and exposure to 

sunlight [10]. Accidental ingestion of 

embryonated eggs in the soil or raw vegetables 

are the main causes of human infection [11,12]. 

Toxocara infection in humans illustrates four 

clinical features, including visceral larva migrans 

(VLM), ocular larva migrant (OLM), covert 

toxocariasis (CT), and neurological toxocariasis 

(NLM) [13].  

In Iran, infected stray animals are capable of 

infections with helminths and protozoa [14].  

Increased number of stray dogs and cats in urban 

and rural areas, animal’s easy access to public 

parks, unsuitable waste disposal and discharge, 

and also increases the human tendency to keep 

pets raise the probability of contamination of soil 

with infectious agents and subsequent increase in 

parasitic infections like toxocariasis [15]. Thus, 

soil contamination with Toxocara spp. eggs 

appear to be one of the most important risks for 

the human population, especially children. As a 

result, several studies were carried out to 

determine the prevalence of Toxocara spp. eggs 

in parks, playgrounds, beaches, backyard, and 

other rural and urban areas in the world [16]. 

 The present study aimed to evaluate the soil 

contamination with Toxocara spp. eggs in 

primary school and public parks in Kermanshah 

city, West of Iran. 

 

Materials and Methods 

 
Study area 

This survey was conducted from September 

2014 to January 2015 in Kermanshah city, West 

of Iran. According to the 2011 census, its 

population is 851,405. The city has a temperate to 

mountainous climate and is surrounded by the 

Zagros Mountains and is rainy in spring and 

autumn, and cold and snowy in winter. 

Kermanshah is one of the agricultural centers in 

the West of Iran that produces grain, vegetables, 

rice, fruits, and oilseeds. 

 
Design of sources of sample collection 

A total of 192 soil samples were collected 

from 24 public parks and 24 primary schools of 

different regions of Kermanshah city. The 

samples were collected from four different parts 

of each park and primary school, including 

northern, eastern, western, and southern, which 

had loose soil, mainly from the flowerbeds. 

Approximately 200 grams of soil was collected 

from an approximate depth of 2-5 cm. All 

samples were placed in plastic containers, labeled 

with a number, and dried in the air. 

 
Parasitological procedures 

By using 150 and 250-micrometer sieve, two 

grams of each sample were isolated and 

transferred into the tubes. Afterward, 10 ml 

Tween 80 (0.05%) was added to the mixture and 

shook vigorously. The mixture was centrifuged 

for five minutes at 1500 rpm. After discarding the 

supernatants, the test tubes containing the 

sediments were filled up to approximately 1 cm 

from the top with sucrose solution (1.2 g/cm3) 

and then sediments were suspended. In the next 

step, the tubes were centrifuged for 15 min at 

1500 rpm, afterward the tubes were filled to the 

top with sucrose solution and a cover slip placed 

on the top of the tube for 30 min and then the 

cover slip examined under a light microscope 

using 10X and 40X objective. 
 

Results and Discussion 

 Out of 192 soil samples, 56 (29.2%) were 

found to contain Toxocara spp. eggs (Table 1). 

Toxocara eggs were observed in 21(87.5%) out 

of 24 studied parks and 11(45.8%) out of 24 

studied primary schools. Forty-three (44.8%) out 

of 96 samples from public parks, 13(13.5%) out 

of 96 samples from primary schools were found 

to harbor Toxocara eggs. Data analysis by  

chi-square test revealed that there was a 

significant relationship about contamination rate 

between parks and primary schools (P<0.001). 

This study was designed to investigate soil 

contamination with Toxocara spp. eggs in the 

West of Iran. In the present study, Toxocara spp. 

eggs were recovered from many parts of the 

studied region, by the floatation method.  
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Table 1: Soil contamination rates with Toxocara spp. eggs among public parks and primary schools of Kermanshah, Iran 

Places Study places no Study places positive (%) Samples no Positive samples (%) 

Parks 24 21(87.5) 96 43(44.8) 

Primary schools 24 11(45.8) 96 13(13.5) 

Total 48 32 (66.7) 192 56 (29.2) 

It appears that soil can be a major source of 

Toxocara infections for the human population, 

especially for children.  

Based on the results of the present study, the 

primary schools in one region of Kermanshah 

were completely clear about contamination with 

Toxocara spp. eggs, but parks and other primary 

schools were observed as highly contaminated. 

On the other hand, it is known that Toxocara spp. 

eggs are resistant to environmental conditions 

and can remain infective for a year in a favorable 

condition [17]. Also, some physical properties of 

the soil such as moisture, oxygen, and 

compression can affect the survival of eggs, for 

example, low humidity is lethal to T. canis eggs 

[18]. Since the collection of soil samples for this 

study was conducted in autumn and winter, which 

are rainy seasons, a high rate of contamination 

was expected. Furthermore, because Kermanshah 

is a mountainous area, the collected sandy soils 

had high compression and moisture, which these 

factors could contribute to the survival of 

Toxocara spp. eggs in the environment [19]. 

Children in contaminated primary schools are at 

risk of acquiring the infection [20].  

Soil contamination with helminths eggs have 

been reported widely [21] and in the present study 

contamination with Toxocara eggs in 

Kermanshah (29.2%) was observed higher 

compared to cities in the other cities in foreign 

countries such as Aydin (18.91%), Basrah 

(12.2%), Zarga (15.5%), Michigan (19%), Jerash 

(15.5%), Illinois (16.3%), but lower than 

Frankfurt (87.1%), Marche (34%), Havana 

(42.2%) and Hannover (30.8%) [22-24]. 

Although, Soil contamination with Toxocara 

eggs in Kermanshah was observed higher than 

the other cities in Iran including Urmia (7.8%), 

Shiraz (6.3%), Khorram Abad (22.2%), and 

Isfahan (28.6%), and the same as Abadan 

(29.2%) and lower than Ahvaz (30.4%) and 

Tehran (38.7%) [11, 25-30]. In a study on the 

intestinal helminths of dogs in the western part of 

Iran (West Azerbaijan, Kordestan, and 

Kermanshah provinces), infection with T. canis 

(6%) and T. leonina (32.5%) has been reported 

[31], which the infection rate is approximately 

similar to our reported rate of soil contamination 

with Toxocara spp. eggs in Kermanshah. 

The results of the present study show that 

Toxocara spp. is of the most common parasites in 

soils of public parks and primary schools in 

Kermanshah. Thus the potential possibility of 

VLM and OLM syndromes among children are 

predictable. In Iran, VLM syndrome was reported 

in 10 children cases (6 male and 4 female) that all 

had a history of contact with the dog [32]. In 

another study, the seroprevalence of toxocariasis 

in children aged 1 to 9 years in western Iran was 

reported 8.8% [33]. 

Iranian people do not commonly keep dogs 

and cats in their dwellings. Therefore, it seems 

that the origin of the contamination is the 

excreted eggs by stray cats and dogs in public 

places. Thus, given to the relatively high soil 

contamination of public parks and, primary 

schools in the second place, Toxocara eggs in 

Kermanshah should be considered as a health 

problem in this city. Further studies can be 

suggested on the prevalence of human 

toxocariasis in this city, especially among 

children. 
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