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Abstract
Background: Toxocariasis is considered as an important neglected tropical disease. Although, the prevalence
of Toxocara eggs in soil has previously been reported in different parts of Iran, the extent of this condition is
not precisely known in Kermanshah city, west of Iran.
Materials and Methods: A total of 126 soil samples were collected from different zones of Kermanshah public
places during April-June 2014. The samples were examined for Toxocara spp. eggs via modified floatation
method using sodium nitrate (NaNO3) and the data was analyzed using Data Analysis and Statistical Software
(STATA Ver.13.1).
Results: Toxocara spp. eggs were found in 17 (13.5%) out of 126 samples collected from the studied areas.
There was a significant difference between contamination rate in the areas with low levels of health status
and that in the areas with high levels (p=0.003).
Conclusion: According to the results obtained in the present study public parks, streets, and squares of
Kermanshah are contaminated with eggs of Toxocara spp. Considering these findings, establishment of a
wisely planned health program for controlling helminthes in the soil and the population of the stray dogs and
cats in order to reduce the distribution of parasitosis is strongly recommended.
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Introduction

contaminated with Toxocara eggs. This situation has
its roots in indiscriminate defecation on these sites by
cats and dogs that harbor the adult worms1,2.
The degree of host damage and the concomitant
elicitation of signs and symptoms varies with regard to
the tissue invaded; liver, lungs, and central nervous
system (CNS), including the eyes, appear to be the
most sensitive tissues. In addition, the number of
migrating juveniles and the age of the hosts are two
additional factors important as to whether a given

Toxocariasis is an important neglected tropical
disease mostly caused by the larvae of the dog
roundworm
Toxocara
canis or
the
cat
roundworm Toxocara cati. Ingestion of the
embryonated eggs of Toxocara initiates infection in
both the definitive and aberrant hosts. The children
accidentally come into contact with these eggs when
they play in sandboxes and on playgrounds
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individual’s condition will clinically be elevated3-7.
The most important factors in preventing
contamination of soil are removing cat and dog feces
in places immediately adjacent to houses and
children's playground, regular washing of hands after
handling soil and before eating, and teaching children
not to put dirty objects into their mouths8.
Geographic distribution of toxocariasis is worldwide
and its seroprevalence can vary widely in different
regions, as in Iran, where there are locales with
21.6% and other countries such as Turkey, up to
64.28%9,10.
Although the presence of Toxocara eggs in soils have
previously been reported in other parts of Iran, the
condition of soil contamination in Kermanshah is not
precisely known. Thus, the present study was carried
out in order to determine the prevalence of Toxocara
eggs in the soil of public places in Kermanshah, Iran.

the 3 cm ground depth (north, south, west, east, and
central). The samples were collected in individually
identified sterile plastic bags, and then sent to the
Parasitological Laboratory of Shahid Beheshti
University of Medical Science, Tehran, and were kept
in refrigerator (4°C) for processing.
Recovery of parasites: The samples were examined
for recovery of parasites using Mizgajska-Wiktor et al.
method, with some modifications11. Briefly, each soil
sample was dissolved in a bucket of water and to help
the eggs separate from debris soil, a few drops of
detergent were added. Then, the mixed soil was
dissolved in water and filtered by three layers of mesh
No. 25, 50 and 75 (Damavand Alak, Iran). This
solution was put in a fixed position for two hours until
the egg worms deposited. Then, supernatants
discarded and the sediments centrifuged at 3000 RPM
(Sigma 3-18K, Germany) for 5 minutes. Next,
sediments were completely resuspended in saturated
sodium nitrate (NaNO3) with specific gravity 1.20,
and then the coverslips were placed in the tube in
touch with the sodium nitrate for 20 minutes. Later, it
was examined under the light microscope at 100 and
400 magnifications.
Data analysis: The chi-square was used to determine
the relationship between infection and the studied
areas. Statistical significance was set at p<0.05.

Methods
Study area: Kermanshah is the largest city in the
western zone of Iran with one-million inhabitants
(www.amar.org.ir). This area is humid with a mean
rainfall of 490 mm/year and the mean yearly
temperature of 14°C (www.kermanshahmet.ir). The
current study was conducted between April-June
2014. Fourteen public parks and fifty-six public
streets and squares in the residential areas were
randomly selected and soil samples were collected.
The selection of collecting areas was confined to the
seven divisions defined by Kermanshah municipally
(www.kermanshahcity.ir).
In the present study, public streets and squares are
defined as a planned spaces, usually outdoors, or
sidewalk public streets and squares near the streets.
Also, public parks are defined as public garden open
spaces. The low level of health status in these areas
can be seen from various perspectives including high
density in population, low income, keeping domestic
animals, like sheep and goats, and thus necessarily
dogs as the sheep dogs, and stray dogs and cats, as
well as poor access to health services, which mean
that individuals are unable to properly manage their
own health.
Sampling: A total of 126 soil samples were collected
from the seven zones of Kermanshah public places.
Each sample contained 500 grams of soil dug from
NBM

Results
Toxocara canis eggs are sub globular, with thick,
finely pitted shells, and the size about 90-75µm and in
the Toxocara cati the egg shell is pitted similarly to
the egg of T.canis and the diameter of the egg is 7565µm12. Those were found in 17 (13.5%) samples of
the total 126 samples (Table 1, Figure 1). There was a
significant difference between contamination rate in
the zone with low levels of health status (zones 3 and
7) and that of the areas with high levels of health
status (zones 1, 2, 4, 5) (p=0.003) (Table 2).

Discussion
Toxocariasis is considered as an important neglected
tropical disease in Iran. Human toxocariasis develops
by ingestion of infective eggs in soil or through
contaminated hands or fomites. All individuals are
susceptible to contamination, but children playing in
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Novelty in Biomedicine 2016, 3, 105-9

Soil Contamination of Public Places with Toxocara spp. Egg in Kermanshah, Iran, in 2014

Maleki et al.

Figure 1. Eggs of Toxocara species isolated from the soil of Kermanshah public parks, public streets and squares, in 2014 (×400)

Table 1: Contamination rate of Toxocara eggs at public parks, public streets and squares in Kermanshah city, in 2014.
Location of sampling
Positive samples (%)
Negative samples (%)
Total (%)
Public parks
12 (17.14)
58 (82.86)
70 (100)
Public streets and squares
5 (8.93)
51 (91.07)
56 (100)
Total
17 (13.5)
109 (86.5)
126 (100)
Public streets and squares: A planned space, usually outdoors, sidewalk public streets and squares near the streets
Public parks: Public open spaces or municipal public streets and squares

(6.3%), Ireland (5.6%), and Spain (1.2%)25-32. The
reason for the discrepancy in the rate of contamination
in the previous studies can be explained from the
viewpoint of several factors, such as socio-cultural
variables, geographical parameters, differences
between the temperatures, raining properties, and the
study methods16,29,31.
The reasons mentioned above can partly explain the
difference between the prevalence in two studies
conducted by Tavalla at el.23 and Khazan at el.31 in
Tehran. These studies were carried out almost at the
same time and at same place in 2008-2009. It seems
that the most important factors leading to the
difference between the findings of these studies are the
difference in sampling and implemented techniques.
Our results also showed a significant difference
between the contamination rates in the area with low
levels of health status and those with high levels of
health literacy.
A relatively higher number of stray cats and dogs in

the parks are more prone to infection compared with
adults.
The risk of contamination from soil is more than
direct contact with cats or dogs. This is because eggs
need a period of time to be incubated in soil to be
infective13.
Our data showed that the occurrence of Toxocara
spp. eggs was 13.5% in the soil of public places in
Kermanshah. The contamination found in our studies
is lower than that in many cities in the world such as,
Tehran (38.7%), Khorramabad (22.2%), Abadan
(29.2%) in Iran, Frankfurt, Germany (87.1%),
Tokushima, Japan (63.3%), Sao Paulo, Brazil (60%),
Petaling Jaya, Malaysia (54.5%), Havana, Cuba
(42.%), Ankara, Turkey (30.6%), Kansas, the USA
(20.6%), Aydin, Tureky (18.9%)14-24. Also, the rate
of contamination observed in the present study was
higher than those reported in Shiraz, Iran (6.3%),
Tehran, Iran (10%), Urmia, Iran (3.9%), Tabriz
(9.3%), Basrah, Iraq (15.5%), London, the UK

Table 2: Contamination rate of Toxocara eggs at public park, public streets and squares in different areas of
Kermanshah city based on the statues levels, in 2014.
Studied zone
Zone with High level of
health status
Zone with low level of
health status
Total
Zone 3, 7: high levels of health status
Zone 1, 2, 4, 5, 6: low levels of health status

NBM

Positive sample (%)
7 (8)

Negative samples (%)
83 (92)

Total (%)
90 (100)

10 (28)

26 (72)

36 (100)

17 (13.5)

109 (86.5)

126 (100)

107

Novelty in Biomedicine 2016, 3, 105-9

Maleki et al.

Soil Contamination of Public Places with Toxocara spp. Egg in Kermanshah, Iran, in 2014
case-control study. Parasitology. 1997;115:537-43.
6. Sabrosa NA, de Souza EC. Nematode infections of the eye:
toxocariasis and diffuse unilateral subacute neuroretinitis. Current
opinion in ophthalmology. 2001;12:450-4.
7. Sabrosa NA, Zajdenweber M. Nematode infections of the eye:
toxocariasis, onchocerciasis, diffuse unilateral subacute neuroretinitis,
and cysticercosis. Ophthalmology Clinics of North America.
2002;15:351-6.
8. Chin J, Association APH. Control of communicable diseases
manual. 2000.
9. Abdi J, Darabi M, Sayehmiri K. Epidemiological situation of
toxocariasis in Iran: meta-analysis and systematic review. Pakistan
Journal of Biological Sciences. 2012;15:1052.
10. Avcioglu H, Balkaya İ. The relationship of public park
accessibility to dogs to the presence of Toxocara species ova in the
soil. Vector-Borne and Zoonotic Diseases. 2011;11:177-80.
11. Mizgajska-Wiktor H. Recommended method for recovery of
Toxocara and other geohelminth eggs from soil. Wiadomosci
parazytologiczne. 2004;51:21-2.
12.
Soulsby EJL. Helminths, arthropods and protozoa of
domesticated animals. Helminths, arthropods and protozoa of
domesticated animals. 1968.
13.
Overgaauw PA, Nederland V. Aspects of Toxocara
epidemiology: human toxocarosis. Critical reviews in microbiology.
1997;23:215-31.
14. Düwel D. The prevalence of Toxocara eggs in the sand in
children's playgrounds in Frankfurt/M. Annals of tropical medicine
and parasitology. 1984;78:633-6.
15. Shimizu T. Prevalence of Toxocara eggs in sandpits in
Tokushima city and its outskirts. Journal of Veterinary Medical
Science. 1993;55:807-11.
16. Zibaei M, Abdollahpour F, Birjandi M, et al. Soil contamination
with Toxocara spp. eggs in the public parks from three areas of
Khorram Abad, Iran. Nepal Med Coll J. 2010;12:63-5.
17. Santarém VA, Sartor IF, Bergamo FMM. Contamination by
Toxocara spp eggs in public parks and squares in Botucatu, São Paulo
State, Brazil. Revista da Sociedade Brasileira de Medicina Tropical.
1998;31:529-32.
18. Loh A, Israf DA. Tests on the centrifugal flotation technique and
its use in estimating the prevalence of Toxocara in soil samples from
urban and suburban areas of Malaysia. Journal of helminthology
1998;72:39-42.
19. Zamora K, Garcia D, Dark Vicente Diaz L. Toxocara spp. in
parks and public zones of city of Havana 1995. Cuba Rev HigEpideMiol. 2000;38:112-6.
20. Oge S, Oge H. Prevalence of Toxocara spp. eggs in the soil of
public parks in Ankara, Turkey. DTW Deutsche tierarztliche
Wochenschrift. 2000;107:72-5.
21. Dada B, Lindquist W. Prevalence of Toxocara spp. eggs in some
public grounds and highway rest areas in Kansas. Journal of
helminthology. 1979;53:145-6.
22. Gürel FS, Ertuğ S, Okyay P. Prevalence of Toxocara spp. eggs in
public parks of the city of Aydin, Turkey. Turkiye parazitolojii
dergisi/Turkiye Parazitoloji Dernegi= Acta parasitologica
Turcica/Turkish Society for Parasitology. 2004;29:177-9.
23. Tavalla M, Oormazdi H, Akhlaghi L, et al. Prevalence of
parasites in soil samples in Tehran public places. African Journal of
Biotechnology. 2014;11:4575-8.
24. Maraghi S, Jafari KM, Sadjjadi SM, et al. Study on the
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the area with low levels of health status could explain
this observation. On the other hand, the public
places, were not surrounded by fences, which invited
the animals to freely live there22. Furthermore, these
zones are densely populated and seriously affected in
terms of economy and public health status, which
adds to the problem.

Conclusion
Relatively high occurrence of Toxocara spp. eggs in
the soil of public places in Kermanshah merit further
attention by health authorities, physicians, and
parasitologists. The findings of the current study
support the need for the establishment of a health
programme for the controlling the helminths in the
soil. In addition, controlling the population of
animals, such as stray dogs and cats, is necessary to
reduce the distribution of parasites.
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