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Abstract

Contamination of soil with feline and canine ascarid eggs in eight playgrounds
in Kırıkkale, Turkey was investigated monthly from February 2003 to January
2004. Dog faeces were also collected and all samples were examined using the
zinc sulphate centrifugal flotationmethod. Eggs of Toxocarawere observed in 5 of
8 (62.5%) of playgrounds examined and in 15.6% of 480 soil samples. The
number of eggs varied from 1 to 11. Eggs were observed in soil samples collected
in February, March to June, August and November, with embryonated eggs
appearing in June and August. Eggs of Toxascaris leonina and Taenia spp. and
oocysts of Isospora spp. were also found in 1.5%, 1.0% and 0.2% of soil samples,
respectively. Of 26 samples of dog faeces collected, 7.7% were contaminated with
Toxocara spp. and 11.5% with Taenia spp. The presence of Toxocara eggs in the city
playgrounds and dog populations suggests a potential human health hazard due
to toxocariasis.

Introduction

Toxocara canis and T. cati are parasites that occur
commonly in dogs and cats, respectively (Uga, 1993).
Both T. canis and T. cati are considered to be the causative
agents of human toxocariasis (Shimizu, 1993), which is a
public health problem (Overgaauw, 1997). Toxocara spp.
cause visceral, ocular and covert toxocariasis in humans
(Güralp, 1981; Aydenizöz, 1999). Visceral larva migrans
(VLM) with more severe clinical symptoms is mainly
found in children aged 1 to 3 years, primarily due to the
close contact of children with contaminated soil in
playgrounds and sandpits (Overgaauw, 1997) and
the habitual ingestion of non-food substances (pica)
(Glickman & Shofer, 1987). Visceral larva migrans is
characterized by persistent eosinophilia, leukocytosis and
hypergammaglobulinaemia. Clinical symptoms include
fever, abdominal pain and wheezing or coughing (Over-
gaauw, 1997). Ocular larva migrans (OLM) is character-
ized by complaints of loss of visual acuity, squinting
and ‘seeing lights’. Covert toxocariasis (CT) is linked
with symptoms such as hepatomegaly, cough, sleep

disturbances, abdominal pain, headaches and beha-
vioural changes (Overgaauw, 1997). Kindergartens and
playgrounds, which are usually unfenced, are important
sources of infection particularly for children, as stray
dogs, cats and pets can easily visit and contaminate these
habitats with eggs of Toxocara (Güçlü & Aydenizöz, 1998;
Öge & Öge, 2000).
The prevalence of soil contamination by Toxocara spp.

in various countries varies from 1.2% to 92% (Düwel,
1984; Chiejina & Ekwe, 1986; Ludlam & Platt, 1989; Uga,
1993; Abe & Yasukawa, 1997; Mizgajska, 2001; Ruiz de
Ybáñez et al., 2001). In Turkey, the prevalence of T. canis
was found to be 13.2–40% (Budak et al., 1986; Çerçi, 1992;
Doğanay & Öge, 1993; Şahin et al., 1993; Güçlü &
Aydenizöz, 1995; Aydenizöz, 1997), with T. cati being
much lower at 0.5% (Doğanay & Öge, 1993). Güçlü &
Aydenizöz (1998) reported 4.2% of parks are contami-
nated in city of Konya, and the contamination rate of
public parks, playgrounds and sandpits with Toxocara
spp. in Ankara (Öge & Öge, 2000) and İstanbul (Toparlak
et al., 2002) were determined as 30.6% and 8.3%,
respectively. The present study was undertaken to
investigate the level of soil contamination with feline
and canine ascarid eggs in playgrounds in Kırıkkale,
Turkey, for comparison with other sites in Turkey and
elsewhere.
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Materials and methods

Four hundred and eighty soil samples (30 g) were
collected from five different regions of eight playgrounds
in Kırıkkale every month from February 2003 to January
2004 and examined as previously described by Kazacos
(1983). Twenty six samples of dog faeces were collected
and examined at the same time. The specific gravity of the
zinc sulphate (ZnSO4 ·7H2O) used in the centrifuge
flotation was 1.20 at 208C. Soil samples were sifted in a
sieve of 4mm mesh to remove stones, grass and other
solid objects and mixed with 60ml water and 0.5ml
Tween 40 in a 100ml-bottle. The entire mixture was
shaken thoroughly for 5min and sifted through a coarse
sieve of 250mm pore size mesh. After filtration, 28ml of
filtrate and 20ml of water were added to a 50-ml
centrifuge tube and centrifuged at 1000 to 1500 rpm for
3min. The supernatant was discarded and the sediment
was resuspended in 45–50ml of water, and the mixture
again centrifuged under the same conditions. The
sediment was washed three times by centrifugation in
water, then suspended in 12ml of ZnSO4 solution, and
transferred to 15-ml centrifuge tubes. Each tube was
topped up with zinc sulphate solution until a positive
meniscus was formed, then an 18mm £ 18mm coverslip
was placed on top of the tube in contact with the fluid
meniscus. The tube was centrifuged for 10min at 1000 to
1500 rpm, and then the coverslip was removed and
examined for parasite egg stages. A second coverslip was
added, the tube centrifuged for 5min and the coverslip
examined for eggs. The process was repeated four times,
with any remaining eggs being examined after each
process. The sediment was suspended before each
centrifugation (1000 to 1500 rpm £ 10min).

Results

Seventy five (15.6%) of 480 soil samples and five (62.5%)
of eight examined playgrounds were found to be
contaminatedwithToxocara spp. eggs. Forty-threeToxocara

eggswere counted fromplaygrounds, in the range of 1–11
eggs (mean of 0.09) with mean numbers in infected soil
ranging from 0.3 to 0.6. The highest number of eggs (26)
was observed in April 2003. Embryonated eggs were
present in soil samples in June and August 2003. Eggs of
Toxascaris leonina and Taenia spp. and oocysts of Isospora
spp. were also found in 1.5%, 1.0% and 0.2% of soil
samples, respectively.
Of 26 samples of dog faeces collected from play-

grounds, two (7.7%) were infected with eggs of Toxocara
spp. and three (11.5%) with eggs of Taenia spp. In
addition, oocysts of Isospora spp. and eggs of Ancylostoma
spp. were recovered in two and three samples of dog
faeces, respectively.

Discussion

It is reported that the prevalence of helminth infections
in dogs worldwide range between 67.4 and 100%
(Doğanay, 1983; Saygı et al., 1990; Çerçi, 1992; Şahin et al.,
1993; Güçlü & Aydenizöz, 1995; Aydenizöz, 1997) and
values of 77–97.5% (Vaughan, 1953; Styles, 1967; Kamiya
et al., 1973) have been reported in Turkey and other
countries.
In dogs in Turkey some helminth species identified

were: Echinococcus granulosus (16–44%) (Doğanay, 1983;
Saygı et al., 1990; Şahin et al., 1993; Aydenizöz, 1997),
T. canis (13.22–40%) (Doğanay, 1983; Budak et al., 1986;
Çerçi, 1992; Doğanay & Öge, 1993; Şahin et al., 1993), T. cati
(0.54%) (Doğanay & Öge, 1993), hookworms (0.81–18%)
(Doğanay, 1983; Çerçi, 1992; Şahin et al., 1993; Güçlü &
Aydenizöz, 1995; Aydenizöz, 1997). In other countries
helminth infections reported from dogs were:
E. granulosus (0.8–22.8%) (Kamiya et al., 1973; Pandey
et al., 1987), T. canis (3–93%) (Vaughan, 1953; Styles, 1967;
Kamiya et al., 1973; Pandey et al., 1987), Ancylostoma
caninum and Uncinaria stenocephala (17.5–79%) (Vaughan,
1953; Styles, 1967; Kamiya et al., 1973; Pandey et al., 1987).
Echinococcus granulosus leads to hydatidosis, while T. canis

Table 1. The degree of soil contamination with Toxocara spp. eggs in various parts of the world.

Country/city Prevalence (%) No. of samples Reference

Argentina/ Resistencia 1.3 475 Alonso et al., 2001
Germany/ Frankfurt 87 31 Düwel, 1984
India/ Madras 6.6 410 Gunaseelan et al., 1992
Japan/ Mishinomiya, Hyogo 92 13 Uga, 1993

Osaka 75 40 Abe &Yasukawa, 1997
Tokushima 63.3 46 Shimizu, 1993

Jordan/Amman, Irbid, Jerash, Zarqa 15.5 226 Abo-Shehada, 1989
Nigeria/ Enugu, Nsukka 13 100 Chiejina & Ekwe, 1986
Poland/ Ponzań, Lublin, Wroclow, Elblag, Krakow 38–53 1187 Mizgajska, 2001
Spain/ Murcia 1.2 644 Ruiz de Ybáñez et al., 2001
Turkey/ Ankara 30.6 170 Öge & Öge, 2000

İstanbul 8.3 132 Toparlak et al., 2002
Kırıkkale 15.6 480 Present study
Konya 4.2 48 Güçlü & Aydenizoz, 1998

UK/ London 6.3 521 Gillespie et al., 1991
USA/ Baltimore 11 146 Childs, 1985

St Joseph/Benton Harbour, Michigan 19 114 Ludlam & Platt, 1989
Urbana, Galesburg, Charleston 16.3 135 Paul et al., 1988
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and T. cati lead to visceral and ocular larva migrans or to
covert toxocariasis. In addition, A. caninum and U.
stenocephala cause cutaneous larva migrans.
In the present study, the presence of eggs of Toxocara

spp. both in parks (62.5%) and soil samples (15.6%) in
Kırıkkale are in agreement with previous studies reported
from Turkey and elsewhere. In surveys of parks in Turkey,
eggs of Toxocara spp. were observed in 25% in Konya
(Güçlü & Aydenizöz, 1998), 60.9% in Ankara (Öge & Öge,
2000) and 15.9% in İstanbul (Toparlak et al., 2002). The
ratio of eggs in the soil of parks from these cities varied
between 4.2% and 30.6% (Güçlü & Aydenizöz, 1998; Öge
& Öge, 2000; Toparlak et al., 2002), whereas in other
countries the prevalence of Toxocara spp. in soil samples
from parks ranged between 3.4% and 92% (Düwel, 1984;
Paul et al., 1988; Shimizu, 1993; Uga, 1993; Abe &
Yasukawa, 1997; Alonso et al., 2001; Ruiz de Ybáñez et al.,
2001) and in other areas between 1.2% and 53% (table 1)
(Düwel, 1984; Childs, 1985; Chiejina & Ekwe, 1986;
Gillespie et al., 1991; Gunaseelan et al., 1992; Mizgajska,
2001; Ruiz de Ybáñez et al., 2001). It should be taken into
consideration that many factors influence the results of
soil examinations and these include the methods used for
the determination of Toxocara spp. in soil, sample site
selection, number and volume of samples, depth of
sampling, season of examination, type of soil examined,
preservation of samples and laboratory skills (Mizgajska,
2001).
The highest soil contamination (17 eggs) was observed

in one of the largest parks in Kırıkkale city, where people
tend to picnic. Moreover, the park is located near a
slaughterhouse, and hence visited by many stray dogs.
The remaining four parks under investigation were
located in the suburbs of Kırıkkale.
The degree of soil contamination with eggs of Toxocara

spp. in parks and sandpits varies both in Turkey and
worldwide. In Turkey, the mean number of eggs of
Toxocara spp. was 0.067 per 100 g (0.2–1.2) in all parks of
İstanbul (Toparlak et al., 2002) and 2.8 per 50 g (1–10) in
Ankara (Öge & Öge, 2000). The mean number of eggs per
sample was 16.7 ^ 20 per 100 g (2–64) in Spain (Ruiz de
Ybáñez et al., 2001) and the mean number of viable eggs
was 5.5 ^ 4.58 per 5 g (1–15) in Jordan (Abo-Shehada,
1989) with viable eggs being found in higher proportions
in soil collected from villages compared with cities. In
Maryland, USA the number of eggs of Toxocara spp.
recovered per 2 g sample ranged from 1 to 14 with a mean
of 1.5 (Childs, 1985). In Nigeria, only the samples
collected from premises of dog kennels were found to
be infected, and egg counts for positive soil samples
varied from 2 to 30 eggs per 100 g of soil (Chiejina &
Ekwe, 1986). Toxocara spp. eggs detected were 14.8 per
100 g (3–47) in Frankfurt/M (Düwel, 1984), 1–2300 per
250 g in Jordan (Abo-Shehada, 1989) and 0.73 per 5 g in
the USA (Ludlam & Platt, 1989). In the present study, the
mean rate of Toxocara spp. eggs was 0.09 per 30 g (1–11) in
soil samples from parks examined and 0.6 per 30 g in
contaminated parks. These results indicate that the soils
in playgrounds in Kırıkkale are significantly infected,
suggesting that children are at risk of infection.
As the seasonal and climatic conditions are important,

the present survey briefly studied the influence of season
on the viability of eggs of Toxocara spp. in soil. In a

previous study by Güçlü & Aydenizöz (1998), Toxocara
infections were surveyed in July and February, and the
highest number of eggs occurred in February. In various
countries, infections were observed especially in shady
areas in Spain (Ruiz de Ybáñez et al., 2001) in the spring in
Poland (Mizgajska, 2001), and the highest egg numbers
occurred in the spring, early summer and autumn. In
contrast, Shimizu (1993) reported that contamination was
lower in the summer and winter in sandpits in
Tokushima/Japan. In present study, eggs of Toxocara
spp. were recovered in February, March, April, May, June,
August and November. This is in agreement with the
results of other investigations (Shimizu, 1993; Güçlü &
Aydenizöz, 1998; Mizgajska, 2001). Of the Toxocara eggs
recovered from sandpits in Japan, 63% were fully
embryonated (Uga, 1993), and the percentage of
embryonation was the highest (81%) in September–
November, followed by June–August (70%) and then
declined to 47% by December–February. In the present
study, embryonated eggs were recovered in June and
August, but whether this is a seasonal occurrence requires
further investigation.
In conclusion, eggs of Toxocara spp. were found in

62.5% of the playgrounds examined and 15.6% of the soil
samples in Kırıkkale, suggesting that stray and free-
ranging dogs and cats defecate in the neighbourhood
around the parks. This raises the risk to children of
visceral and ocular larva migrans and covert toxocariasis.
Preventative measures are needed, including keeping
sandpits and playground areas clean of ascarid eggs,
controlled management of stray dog and cat populations,
fencing of playgrounds and generally educating the
public about the zoonotic risk of toxocariasis.
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Türkiye Parazitololoji Dergisi 17, 69–76.
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