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This research was undertaken to determine the seroprevalence of Toxocara
canis (T. canis) in children aged 3-13 years in Kütahya, to determine the
presence of infected larvae in playground sandboxes, and to obtain a view of
the general situation regarding visceral larva migrans (VLM) in the city. The
blood sera of 119 children (54 girls, 65 boys) were tested for T. canis IgG,
and 9 (7.6%) were found positive. In sand samples collected from playgrounds
in nine different residential areas across the city, only two of them, in Inköy
and Zafertepe neighborhoods, had T. canis larvae; in total, 3 of the 30 sand
samples (10%) contained larvae. It is concluded that the main factor regarding
VLM infection in children is outdoor playgrounds or playing areas.
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Visceral larva migrans (VLM) is a zoonosis
caused by some nematode larvae mainly
from Toxocara canis (T. canis), which enter
extra-intestinal tissues and organs from nonnatural hosts prior to the end of their life
cycle for an extended life opportunity1,2. These
parasitic larvae may invade the nervous system
(cerebrospinal form), internal organs (visceral
form), and the eye (ocular form)3,4; the ocular
form can lead to some loss of vision or blindness
through retinal degeneration 5,6. In many cases,
the course may take a covert form, while
asymptomatic forms also occur1,7.
The life cycle of T. canis4,8,9, the primary agent
of VLM, is completed with larvae inside the
infective eggs in the Canidae -the actual hostsmaturing on return to the small intestine,
following a full migratory period in the body
(10). However, in paratenic intermediate hosts
including humans, normal development does
not take place by intake of infective eggs in
the soil. Newly-hatched larvae in the small
intestine penetrate the organ’s wall and through
lymphatic or blood circulation colonize organs
or tissues such as the spleen, liver, lungs,
central nervous system, eye, myocardium, and
endocardium1,3,4,8,11,12. Humans may contract
VLM by intake of infective eggs or ingestion
of raw livers of some farm animals that are
paratenic intermediate hosts13,14.

Five different major T. canis excretory/
secretory (TcES) antigens (macromolecules)
with molecular weights ranging between
32 kDa and 400 kDa have been identified,
which result in strong antibody responses in
the host organisms. However, this immune
reaction cannot seriously harm the larvae15.
Visceral larva migrans is mostly observed in
children aged 2-12 years, mainly due to the
disorder pica-for-earth or geophagia, nonhygienic living conditions, and close proximity
to dogs, with symptoms such as abdominal
pain, loss of appetite, uneasiness, fever, cough,
wheezing, and hepatosplenomegaly1,16. Serious
clinical findings are usually reported in children
aged 1-3 years6. Severity and longevity of this
high-morbidity infection vary by the larvae
count and the infected body part, though it is
rarely fatal; diagnosis and medical treatment
are costly17. It is remarkable that somatic
larvae colonizing the body can sustain life for
a period of 5-10 years6,18.
T. canis larvae are identified through some
imaging techniques that spot pathologic tissues
or antibody responses. Tissue biopsy results
provide the final diagnosis, though this process
may be troublesome, as most cases involve
children. Serologic diagnosis of VLM, the
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determination of excretory-secretory (TcES)
antigens of the second cycle of T. canis larvae,
is the preferred method.

questionnaire. The collected sera were put
in 1.5 ml Eppendorf capped tubes and kept
in a -70 °C deep freezer until the tests were
executed after defrosting and centrifuging.

It has been reported that the more frequent
VLM cases in children could be attributed
to stray or uncontrolled dogs in parks and
playgrounds where children spend time without
proper hygienic measures and to the ability of
Toxocara eggs to remain alive for a couple of
years in nature1,19. The seroprevalence varies
with the geographic properties (ecologic,
climatic) of the surveyed location and the
socioeconomic level of the people concerned
17,20. The disorder has been stated to be a major
public health problem in developing countries,
while the case in developed countries is less
serious21. High rates of presence of this parasite
in stray dogs (including puppies and pregnant
dogs) indicate this zoonosis is significant for
public health9,22.

The test, ELISA Rida Screen™, R-Biofarm®, was
executed as instructed by the company. Stool
tests for 73 of the children were also carried
out to detect probable helminth infections.
A total of 30 sand samples were taken from 10
empty lots frequented by children for playing
and children’s playgrounds in six different
neighborhoods in the city of Kütahya. Samples
were collected from three separate spots with
no vegetation in the same location. For each
playground, three samples were taken, each of
which was about 50 grams from up to 5 cm
depth. Samples were floated by centrifuging for
1 hour (h) in a flotation solution added while
on magnetic mixer before leaving to rest for
a minimum of 3 h and inspected under 10x
and 40x magnifying microscope after removing
all lamellae. When the first tests resulted in
a negative outcome, the tests were conducted
a second time with the same samples. All
findings of the study were statistically assessed
by chi-square method with the help of the
SPSS (ver. 13) program.

Stray dogs in the city of Kütahya multiply
uncontrolled, as in most other towns in Turkey,
and they are seen frequently in children’s
playgrounds, as in almost all parts of the
city. This research was made to determine
the seroprevalence of T. canis in children aged
between 3-13 years in Kütahya, to determine
the presence of infected eggs in playground
sandboxes, and to obtain a view of the general
situation regarding VLM in the city.

Results
The blood sera of 119 children (54 girls, 65
boys) were tested for T. canis IgG, and 9 (7.6%)
were found positive, while 5 (4.2%) others were
at the threshold values (Table I). These children
were aged 3 to 13 years with an average age
of 7.14 (±2.86). Of 73 stool tests carried out
to detect possible helminth infections, Ascaris
lumbricoides, Trichuris trichiura and Hymenolepis
nana eggs were found in 4 samples (5.5%).

Material and Methods
Toxocara canis IgG antibody was investigated
in the blood sera of 119 children admitted to
Dumlupınar University, Faculty of Medicine
Hospital, Pediatric Clinic for various medical
reasons between October 2005 and May
2006 and whose parents completed a detailed

Table I. Visceral Larva Migrans Infection Cases and Age Groups
Infection

Positive
Age

159

Negative

Uncertain

Total

M

F

M

F

M

F

3-5

(n)

1

–

18

15

–

1

35

6-9

(n)

2

1

27

26

1

1

58

10-13 (n)

4

1

16

3

1

1

26

Total (n)

7

2

61

44

2

3

119

160
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Antibody against T. canis was detected in only
one of the children found to carry helminth
eggs, while other seropositive children’s stool
tests resulted in no helminth eggs.
In sand samples collected from playgrounds
in nine different residential areas across the
city, only two of them, İnköy and Zafertepe
neighborhoods, had T. canis larvae; in total, 3 of
the 30 sand samples (10%) contained larvae.
Discussion
In studies on T. canis seroepidemiology,
positivities were found as: 36-76.6% in Taiwan
16,24,25, 5.1-37.8% in South Korea13,26, 45.257.8% in Malaysia 27,28 , 49.2% in P.R. of
China 29, 8.8% in Iran30, 28% in Slovenia31,
40.35-58.2% in Poland32,33, 5.4-14% in the
United States34,35, 29.7% in Brazil17, 10.631.6% in Argentina36,37, and 1.65% in New
Zealand38. This study found the rate for the
city of Kütahya as 7.6%. If the data with
threshold values were included, the rate reaches
11.8%.
In examinations of park or garden samples
for T. canis eggs, positivities were found as
35.1% in Argentina 37 , 29.7% in Brazil 17 ,
63.3% in Japan44, 2.8% in Spain43, 55% in
Venezuela 39 and 15-30.6% in Turkey 40-42 .
The rate for the Kütahya study was 10%.
Positive samples in the city were collected
from two neighborhoods, and all samples from
one particular neighborhood, Inköy, proved
positive. It may be assumed that this result
is attributable to the close proximity of the
location to a garbage dump site where dogs find
food. It was reported that sand and sandy soil
parts of the ground were more homogeneous
than other soil types, and therefore it was
more likely to find larvae in such samples23,43.
In line with this finding, samples in the study
were gathered from sandy playgrounds.
Fan et al. 16 reported that toxocariasis
seroprevalence is not related to dog raising, but
it was also stated that this condition is mostly
relevant in societies with a low socioeconomic
level 24,25. Martinez-Moreno 43 reported that
imaginal prevalence of parasites in dogs is high
in semi-rural and rural areas, while it is low
in urban areas, and pointed out that, in line
with this data, children living in urban areas
have low seroprevalence rates.
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In a similar manner, Luo et al.29 and Fan et al.24
observed high prevalences in children living
in rural areas and pointed to the relevance of
this finding with the keeping of dogs. Contrary
to these findings, of the children studied in
Kütahya, there was no recorded presence of
a dog in the home, while the figure for the
presence of a dog kept in the garden was
very low compared to the 7.6% seropositivity,
indicating VLM infection has no direct link to
the keeping of dogs. However, a much lower
seroprevalence than that reported24 points to
the keeping of dogs as a primary causation in
high seroprevalence.
Despite the conclusion that there is no relation
between increasing age and VLM infection
16,17,26,35, Lee et al.13 and Minvielle at al. 36
pointed to the significance of age in this
disorder. Fan et al.25 stated that age was a
significant factor in rural areas. Marmor et
al. 35 reported VLM prevalence as 12% in the
10-15 age group, 8.6% in the 6-9 age group,
and 5.6% in the 3-5 age group. The same
study found T. canis seropositivity as 19.2%
in the 10-13 age group, 5.2% in the 6-9 age
group, and 2.9% in the 3-5 age group. All
five threshold values found in the study were
within the 6-14 age group.
The intensity of VLM positivity in children
between 6-14 years of age points to the fact
that these children usually play outdoors and
sometimes fail to fulfill proper hygiene practices.
It was found that 54.5% of children play in
home gardens, 34.1% in nearby playgrounds,
and 9.6% occasionally have contact with dogs,
but no statistical direct relation was established
(p>0.05).
Avcioglu and Burgu41 reported that they found
Toxocara eggs in 15% of the soil samples
studied, and they drew attention to seasonal
variations in their presence. In our study,
this rate was found to be 10%; no seasonal
variations could be observed since the samples
were collected within a matter of days. Oge
and Oge40 found the rate as 30.6% in their
study, in which samples were collected from
public parks. Sample collection was limited
to children’s playgrounds in this work. The
disparity between the rate of egg presence in
this study and the rest might be attributed to
the sampling choices.
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Fan et al.16 found a meaningful relation between
the habit of hand-washing before eating and
toxocariasis epidemiology in children, while
refuting any link with raw food ingestion.
On the other hand, Lee et al.13 reported high
prevalence in those who ingest raw liver.
Some studies25,30,36 reported no direct relation
between sex and VLM infection, whereas Lee
et al.13 found sex a significant factor.
In our study, gender distribution of T. canisseropositive children was 22.2% girls and
77.8% boys, with no statistical variation
(p>0.05). No relation between the habit of
hand-washing before eating and the infection
could be found (p>0.05). No rural area data
were included in the study as all children
resided within the city of Kütahya.
Researchers have argued that higher infection
prevalence with increasing age could result
from raw liver ingestion and habitation with
dogs in rural areas13,25,26. The low prevalence
in our study is in line with non-existent
raw liver ingestion in the country. While
we observed some higher prevalence with
increasing age, no statistical difference could
be found (p=0.092).
Stool tests for 73 children (61.3%) were carried
out, exposing A. lumbricoides and T. trichiura
eggs in four children (5.5%) with only one
infection. No other parasitosis was detected
in the remaining children. Similarly, Magnaval
and Glickman (1), reported no cross-reaction
among A. lumbricoides, hookworm, Escherichia
coli, and Giardia using TcES ELISA.
In conclusion, the etiologic source of VLM in
children in the city of Kütahya was determined
to be T. canis-contaminated earth, as the parasite
eggs were found in sandy playgrounds in two
neighborhoods. It was considered that the
children in our study group, aged 3 to 13 years,
with 7.6% serologic prevalence, most likely
contracted T. canis via eggs in the playground
soil, since no keeping of dogs or pica-for-earth
history was reported in the survey, and there
was compliance with hygiene standards.
REFERENCES
1. Magnaval JF, Glickman LT. Management and treatment
options for human Toxocariasis. In: Holland CV
(ed). Toxocara, The Enigmatic Parasite. Wallingford,
Oxfordshire, UK: CABI Publishing; 2006: 113-117.

Visceral Larva Migrans Among Children

161

2. Garcia LS. Diagnostic Medical Parasitology (4th ed).
Washington, DC: ASM Press; 2001.
3. Kazek B, Jamroz E, Mandera M, Bierzynska-Macyszyn
G, Kluczewska E, Marszal E. The cerebral form of
toxocarosis in a seven-year-old patient. Folia Neropathol
2006; 44: 72-76.
4. Umehara F, Ookatsu H, Hayashi D, et al. MRI studies
of spinal visceral larva migrans syndrome. J Neurol Sci
2006; 249: 7-12.
5. Akao N, Ohta N. Toxocariasis in Japan. Parasitol Int
2007; 56: 83-97.
6. Overgaauw PA, van Knapen F. Dogs and nematode
zoonoses. In: MacPherson CN, Melsin FX, Wandeler
AI (eds). Dogs, Zoonoses and Public Health. Cambridge,
UK: CABI Publishing; 2001: 213-236.
7. Shargi N, Schantz P, Hotez PJ. Toxocariasis: an occult
cause of childhood neuropsychological deficits and
asthma? Semin Pediatr Infect Dis 2000; 11: 257-260.
8. Haralambidou S, Vlachaki E, Ioannidou E, Milioni V,
Haralambidis S, Klonizakis I. Pulmonary and myocardial
manifestations due to Toxocara canis infection. Eur J
Intern Med 2005; 16: 601-602.
9. Aydenizoz-Ozkayhan M, Yagci BB, Erat S. The
investigation of Toxocara canis eggs in coats of different
dog breeds as a potential transmission route in human
toxocariasis. Vet Parasitol 2008; 152: 94-100.
10. Korkmaz M. Toxocariosis. In: Ozcel MA (ed). Medical
Parasitosis of Ozcel’s. Izmir: Meta Printings; 2007:
649-660.
11. Leone N, Baronio M, Todros L, et al. Hepatic
involvement in larva migrans of Toxocara canis: report
of a case with pathological and radiological findings.
Dig Liver Dis 2006; 38: 511-514.
12. Traboulsi R, Boueiz A, Kanj SS. Catastrophic aortic
thrombosis due to Toxocara infection. Scand J Infect
Dis 2007; 39: 283-285.
13. Lee KT, Min HK, Chung PR, Chang JK. Studies on the
inducing possibility of human visceral larva migrans
associated with eating habit of raw liver of domestic
animals. Korean J Parasitol 1976; 141: 51-60.
14. Taira K, Saeed I, Permin A, Kapel CM. Zoonotic risk
of Toxocara canis infection through consumption of
pig or poultry viscera. Vet Parasitol 2004; 121: 115124.
15. Taylor MR, Holland CV. Toxocariasis. In: Gillespie SH,
Pearson RD (eds). Principles and Practice of Clinical
Parasitology. West Sussex, England: Wiley; 2001.
16. Fan CK, Hung CC, Du WY, Liao CW, Su KE.
Seroepidemiology of Toxocara canis infection
among mountain aboriginal schoolchildren living in
contaminated districts in eastren Taiwan. Trop Med
Int Health 2004; 9: 1312-1318.
17. Muradian V, Gennari SM, Glickman LT, Pinherio SR.
Epidemiological aspects of visceral larva migrans in
children living at Sao Rome Community, Sao Polo
(SP), Brazil. Vet Parasitol 2005; 134: 93-97.
18. Fenoy S, Cuellar C, Aguila C, Guillen JL. Persistence of
immune response in human toxocariasis as measured
by ELISA. Int J Parasitol 1992; 22: 1037-1038.

162

Akdemir C.

19. Mizgajska-Wiktor H, Uga S. Exposure and environmental
contamination. Management and treatment options for
human Toxocariasis. In: Holland CV (ed). Toxocara,
The Enigmatic Parasite. Oxfordshire, UK: CABI; 2006:
211-223.
20. Magnaval JF, Glickman LT, Dorchies P, Morassin B.
Highlights of human toxocariasis. Korean J Parasitol
2001; 39: 1-11.
21. Leone N, Baronio M, Todros L, et al. Hepatic
involvement in larva migrans of Toxocara canis: report
of a case with pathological and radiological findings.
Dig Liver Dis 2006; 38: 511-514.
22. Habluetzel A, Traldi G, Ruggeri S, et al. An estimation
of Toxocara canis prevalence in dogs, environmental
egg contamination and risk of human infection in
the Marche region of Italy. Vet Parasitol 2003; 113:
243-252.
23. Oge H, Oge S. Quantitative comparison of various
methods for detecting eggs of Toxocara canis in
samples of sand. Vet Parasitol 2000; 92: 75-79.
24. Fan CK, Liao CW, Kao TC, Li MH, Du WY, Su KE.
Sero-epidemiology of Toxocara canis infection among
aboriginal schoolchildren in the mountainous areas of
North-eastern Taiwan. Ann Trop Med Parasitol 2005;
99: 593-600.
25. Fan CK, Lan HS, Hung CC, et al. Seroepidemilogy of
Toxocara canis infection among mountain aboriginal
adults in Taiwan. Am J Trop Hyg 2004; 71: 216221.
26. Park HY, Lee SU, Huh S, Kong Y, Magnaval JF. A
seroepemiological survey for toxocariasis in apparently
healthy residents in Gangwon-do, Korea. Korean J
Parasitol 2002; 40: 113-117.
27. Hakim SL, Thadasavanth M, Raden Shamilah RH,
Yogeswari S. Prevalence of Toxocara canis antibody
among children with bronchial asthma in Klang
Hospital, Malaysia. Trans R Soc Trop Med Hyg 1997;
91: 528.
28. Anuar K, Fong MY. Parasitic infections in Maleysia
- Review of the last millenium. Proceedings of the
1st Congress of Federation of Asian Parasitologists
(FAP) in Chiba Japan. Nov 3-5, 2000.
29. Luo ZJ, Wang GX, Yang CI, Luo CH, Cheng SW, Liao
L. Detection of circulating antigens and antibodies in
Toxocara canis infection among children in Chengdu,
China. J Parasitol 1999; 85: 252-256.
30. Fallah M, Azimi A, Taherkhani H. Seroprevalence of
toxocariasis in children aged 1-9 in western Islamic
Republic of Iran. East Mediterr Health J 2003; 13:
1073-1077.
31. Logar J, Soba B, Kraut A, Stirn-Kranjc B. Seroprevalence
of Toxocara antibodies among patients suspected of
ocular toxocariasis in Slovenia. Korean J Parasitol 2004;
42: 137-140.

The Turkish Journal of Pediatrics • March - April 2010
32. Zwolinski J. The risk factors of Toxocara canis
infestation in population of patients from the Lublin
region. Wiad Parazytol 2000; 46: 463-473.
33. Jeske J, Bednarek M, Cielecka B, Majda-Stanislawska
E. Toxocarosis in the Lodz region over the years
1996-2000. Wiad Parazytol 2001; 47: 395-398.
34. Jones JL, Kruszon-Moran D, Won K, Wilson M, Schantz
PM. Toxoplasma gondii and Toxocara spp. co-infection.
Am J Trop Med Hyg 2008; 78: 35-39.
35. Marmor M, Glickman L, Shofer F, et al. Toxocara
canis infection of children: epidemiologic and
neuropsychologic findings. Am J Public Health 1987;
77: 554-559.
36. Minvielle MC, Taus MR, Raffo A, Ciarmela ML,
Basualdo JA. Seroprevalence of toxocariasis in blood
donors of Gualeguaychu, Argentina. Trans R Soc Trop
Med Hyg 2000; 94: 373-375.
37. Fillaux J, Santillan G, Magnaval JF, Jensen O, Larrieu
E, Sobrino-Becaria CD. Epidemiology of toxocariasis
in a steppe environment: the Patagonia study. Am J
Trop Med Hyg 2007; 76: 1144-1147.
38. Zarkovic A, McMurray C, Deva N, Ghosh S, Whitley
D, Guest S. Seropositivity rates for Bartonella henselae,
Toxocara canis and Toxoplasma gondii in New Zealand
blood donors. Clin Experiment Ophthalmol 2007; 35:
131-134.
39. Devera R, Blanco Y, Hernandez H, Simoes D. Toxocara
spp. and other helminths in squares and parks of
Ciudad Bolivar, Bolivar State (Venezuela). Enferm
Infecc Microbiol Clin 2008; 26: 23-26.
40. Oge S, Oge H. Prevalence of Toxocara spp. eggs in the
soil of public parks in Ankara, Turkey. Dtsch Tierarztl
Wochenschr 2000; 107: 72-75.
41. Avcioglu H, Burgu A. Seasonal prevalence of Toxocara
ova in oil samples from public parks in Ankara, Turkey.
Vector Borne Zoonotic Dis 2008; 3: 345-350.
42. Gurel FS, Ertug S, Okyay P. Prevalance of Toxocara
spp. eggs in public parks of the city of Aydin, Turkey.
T Parasitol Derg 2005; 29: 177-179.
43. Martinez-Moreno FJ, Hernandez S, Lopez-Cobos E,
Becera C, Acosta I, Marninez-Moreno A. Estimation
of canine intestinal parasites in Cordoba (Spain) and
their risk to public health. Vet Parasitol 2007; 143:
7-13.
44. Shimizu T. Prevalence of Toxocara eggs in sandpits
in Tokushima city and its outskirts. J Vet Med Sci
1993; 55: 807-811.

