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Seroepidemiological Survey for Toxocara canis Infection
in the Northwestern Part of Turkey
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SUMMARY: In this study, an ELISA with Toxocara canis antigen was used for the determination of sero-epidemiological survey of
Toxocara canis infection in urban and rural areas of northwestern part of Turkey. Toxocara seroprevalance was detected among ran-
domly selected 430 children in the rural areas and 141 children in the urban areas. Total seroprevalence rate of Toxocara antibodies was
found as 12.95% in both groups. While significant levels of anti-Toxocara antibodies were detected in 73 out of 430 (16.97%) children
from rural area while only one children (0.71%) had positive level of anti-Toxocara antibodies from urban area (p<0.001). In rural areas,
anti-Toxocara antibodies were significantly higher in children who have a dog in their house than the children who have no dogs (53 vs.
20 children; p<0.01). Seropositivity rate of Toxocara antibodies were similar between age groups and genders (p>0.05). Based on these
results, however total seroprevalence rate is lower than other countries, we have proposed that public health programs especially for
children, may be effective for protecting from Toxocara infection.
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Tiirkiyenin Kuzey Bati Boliimiinde Toxocara canis infeksiyonu Seroepidemiyolojisi

OZET: Bu ¢alismada Tiirkiye’nin kuzey-batisinda hem kentsel hem de kirsal alanda, Toxocara canis infeksiyonu seroepidemiyolojisinin
ELISA yontemi ile ¢alisilmasi planlanmistir. Bu amagla; kirsal bolgede yasayan 430 gocukta ve kentte yasayan 141 cocukta Toxocara
canis seroprevalansi degerlendirilmistir. Tiim ¢aligma grubunun Toxocara canis seropozitifligi %12,95 olarak saptanmustir. Kirsal alanda
yasayan ¢ocuklarda anti-7oxocara antikorlar1 430 ¢ocuktan 73’iinde (%16,97) pozitif olarak saptanirken, kentte yasayan ¢ocuklardan
yalnizca birinde (%0,71) seropozitiflik saptanmustir (p<0.001). Kirsal alanda anti-Toxocara antikorlari, evinde kopek besleyen ¢ocuklarda,
beslemeyenlere gore anlamli derecede yiiksek olarak saptanmistir (53’ 20 gocuk; p<0.01). Seropozitiflik orani i¢in yas ve cinsiyete gore
farklilik saptanmadi (p>0.05). Bu bilgiler 1s18inda, iilkemizde Toxocara seroprevalansi diger iilkelere gore diisiik olmakla birlikte, cocukluk
caginda uygulanacak halk sagligi egitim programlarinin Toxocara enfeksiyonundan korunmada etkili olabilecegi vurgulanmustir.

Anahtar Sozciikler: Toxocara canis, toxocariasis, Tiirkiye, cocuk

GIiRiS

Human toxocariasis is an important emerging zoonotic disease
and due to the high prevalence of infection, and its potential
complications, it should be considered as a serious public
health problem (5). Toxocariasis is an infection predominantly
caused by migration of the roundworm Toxocara (T.) canis
larvae to organs and tissues of man. The major clinical
consequences of prolonged migration of 7. canis larvae in
humans are visceral larva migrans and ocular toxocariasis (9).
There is a strong correlation between frequency of Toxocara
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infection, life style, and infection risk. Toxocariasis is present
worldwide but people living in areas, with sanitary deficien-
cies are considered at the highest risk of infection (5). Young
children up to the age of 12 years are the main population
supposedly more susceptible to 7. canis infection due to dirt
pica, poor hygiene, or frequent contact with dogs (9). A big
part of the infected patient is asymptomatic and most of the
clinical symptoms are not specific (1). The routine diagnosis
of toxocariasis has been relied therefore upon immunological
tests. Detection of an antibody response to 7. canis antigen in
serum samples is sensitive and specific for the diagnosis and
serological surveys (17). T. canis larval excretory-secretory
(TcES) antigen-based enzyme-linked immunosorbent assay
(ELISA), which reportedly shows 78% sensitivity and 92%
specificity (9).
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Contradictory results were reported about the seroepide-
miology of toxocara infection, possibly due to selected
population from different countries. The seroprevalence of
toxocariasis among children in different countries has been
reported to be within a range of 4.0-86% using the TcES-
ELISA (1, 3, 4, 6, 7, 12, 13). Limited study about Toxocara
including small population or specific
conditions were reported from Turkey. In the present study, an

seroprevalance,

ELISA with Toxocara canis larval excretory-secretory (TcES)
antigen was used for the determination of seroepidemiological
survey of 7. canis infection in urban and rural areas of north-
western part of Turkey.

MATERIALS AND METHODS

In the four major provinces, located in Northwestern part of
Turkey, including Eskisehir, Bilecik, Kutahya and Afyon, a
total of 430 children in rural areas and a total of 141 children
in urban areas were randomly selected for the study. Informed
consent forms were obtained from the parents of all children
included the study. Detailed physical examinations were per-
formed by pediatricians and demographic data were also re-
corded. A short, self-administered questionnaire was then used
to collect relevant information from each subject, including
data about keeping of dogs.

Blood samples were tested using an enzyme linked immu-
nosorbent assay (ELISA) technique for the detection of IgG-
specific antibodies to T.camis excretory-secretory antigens
(Cypress Diagnostics®.) Statistical analysis was performed
with SPSS 15.0 package software. Chi-Square test was per-
formed for comparisons.

RESULTS

A total of 430 children in rural areas and a total of 141 chil-
dren in urban areas were screened for Toxocara infections.
Total seroprevalence rate for Toxocara infections was 12.95%
in all study group. While significant levels of anti-Toxocara
antibodies were detected in 73 samples out of 430 children
from rural area (16.97%), only one children (0.71%) has posi-
tive levels of anti-Toxocara antibodies from urban area
(p<0.001). In rural area, anti-Toxocara antibodies were signifi-
cantly higher in children who have a dog in their house than the
children who have no dogs (53 vs. 20 children; p<0.01). Sero-
positivity rate of Toxocara antibodies were similar between age
groups and according to gender (p>0.05) (Table 1).

DISCUSSION

Human toxocariasis is an important and common zoonotic dis-
ease from worldwide (5). The diseases frequently seen in young
children, usually does not cause severe problems, although it
persist for months to more than a year. Demographic and
socioeconomical factors may lead to increase in Toxocara
seroprevalance and widely recognized as zoonotic infections
throughout the world and may be much more common than

previously thougt. Serological tests are of considerable
importance in the detection of infection by 7. canis, as the
clinical symptoms of toxocariasis are of limited value in the
differential diagnosis (19).

Table 1. Demographical findings and serpositivity rate of study

population.
Rural area Urban Total
area

Patients 430 141 571
Girls/Boys 204/226 69/72 273/298
Age (months) 76.8+13.4  81.2+128 77.8+13.1
Have a dog 53% 20 73
Seropositive case T3%* 1 74
Seropositivity
rate (%) 16.97 0.71 12.95

*p<0.01, rural vs. urban area; ** p<0.001, rural vs. urban area

Toxocara infections are generally asymptomatic, and the sero-
prevalence varies from 3% to 86% in different countries (1).
Total seroprevalence rate of Toxocara antibodies was 12.9%
in our study group and was lower than other reported coun-
tries. Fan et al. (6) conducted a seroepidemiological study of
Toxocara canis infection among mountain aboriginal school-
children aged between 7 and 12 years living in Taiwan and
overall seroprevalence was 76.6%. Muradian et al. (17) re-
ported, a 26.9% out of the 338 serum samples from children
ages between 1 and 15 years were positive with ELISA for
antibodies to Toxocara canis in Brazil. Iddawela et al. (11)
conducted a seroepidemiological study including 1,020 chil-
dren aged between 1 and 12 years in Sri Lanka and toxocaria-
sis seroprevalence was reported as 43%. Theodoridis et al.
(20) reported that a remarkably high percentage (12.5%) re-
acted positively with ELISA for the detection of specific IgG
and IgM antibodies against 7. canis antigen in 511 serum
samples from children aged between 6 months and 15 years
old. Uhlikova and Hubner (21) reported that the seropositivity
ranged from 5.8% to 36.0% in various districts in Czech Re-
public. The geographical conditions and socio-economic status
play an important role in the seropositivity of the population.

Seroepidemiological studies from our countries consist small
population or in a specific population such as epilepsia or
mental retardation (2. 13-16). Korkmaz et al. (15) reported
that 37.34% of 391 serum samples were positive with using
the TcES-ELISA. Oguzturk et al. (18) reported 32.3% of 186
school-children were seropositive for Toxocara infection.
While significant levels of anti-Toxocara antibodies were
detected in 73 samples of 430 children from rural area
(16.9%), only one child (0.71%) has positive levels of anti-
Toxocara antibodies from urban area. Buyukbaba et al. (2)
reported that the seropositivity rate was 42.2% in the rural area
and 11.9% in the urban area of Istanbul province. In the
present study, in the rural area, anti-Toxocara antibodies were
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significantly higher in children who have a dog in their house
than the children who have no dogs. However, routine veteri-
nary controls of dogs have been restrictly performed in urban
and rural areas, seroprevalance rate of toxocariasis is consid-
erably common in our country.

Figueiredo et al. (7) reported that 7T.canis infection must be
considered in at-risk children, such as those with puppies at
home, who have had contact with soil. Toxocara spp. was
found in the soil samples from 21 out of 22 playgrounds
(95.5%) in Italy (8). Muradian et al. (12) reported that 29.7%
of soil samples were positive for the presence of Toxocara
spp. Eggs. Gurel et al. (10) also showed that 18.9% of 111 soil
samples were contaminated with Toxocara spp. eggs in Aydin
province and they highlighted the high toxocariasis risk. Fan
et al. (6) also reported those children who admitted living in a
household where dogs were kept or playing in soil appeared at
increased risk of seropositivity for Toxocara infection. 1d-
dawela et al. (11) reported that dog ownership, especially pup-
pies, and geophagia-pica, were significant risk factors. Coelho
et al. (4) conducted a seroepidemiological survey for toxocari-
asis, among 180 schoolchildren of the public schools in Brazil;
the infection risk was higher among the children living in the
city outskirts where the socioeconomic conditions were worse
than in the central region of the city.

We could not demonstrate any relationship between the sero-
positivity rate and gender difference and age groups. Fan et al.
(6) reported that neither age nor gender seemed to be impor-
tant factors related to a positive serology like our studies.
However Theodoridis et al. (20) reported that females were
significantly more infected than males. Seropositivity rate was
highest in children over the age of 10.

Kaplan et al. (13) reported that, in Turkey; the frequency of
Toxocara infection was found significantly higher in mental
retarded cases. There was no significant difference between
mental retarded children and the controls for age, age groups,
gender, owning dogs, socio-economic level and behavioral
factors, and personal hygiene. Alderete et al. (1) reported that
among infected children, the mean age was 9.4 years, with a
similar distribution between genders. A significant association
was observed with the presence of onychophagia, residence
with a dirty backyard, living in a slum, previous wheezing
episodes, school attended, and family income. Chan et al. (3)
reported higher Toxocara seropositivity in children with
asthma than that of the non-asthmatic controls in Malaysia.

Seropositivity rate of Toxocara canis is common in healthy
children living in rural areas than the children living in urban
areas. Based on these results, we propose an effective organi-
zation for public health programs for prevention strategies
against toxocariasis. The high environmental contamination
frequency found underlines the hygiene education of the popu-
lation to increase awareness of potential zoonotic infections.

290

REFERENCES

1.

10.

11.

12.

13.

14.

Alderete JM, Jacob CM, Pastorino AC, Elefant GR, Castro
AP, Fomin AB, Chieffi PP. 2003. Prevalence of Toxocara in-
fection in schoolchildren from the Butanta region, Sao Paulo,
Brazil. Mem Inst Oswaldo Cruz, 98: 593-597.

Biiyiikbaba O, Ozkan E, Biiget E. 1996. Toxocara canis ve
cocuklardaki prevalansinin ELISA ile arastirilmasi, 1996.
Infeksiyon Derg, 10(1): 7-11.

Chan PW, Anuar AK, Fong MY, Debruyne JA, Ibrahim J.
2001 Toxocara seroprevalence and childhood asthma among
Malaysian children. Pediatr Int, 43:350-353.

Coelho LM, Silva MV, Dini CY, Giacon Neto AA, Novo NF,
Silveira EP. 2004. Human toxocariasis: a seroepidemiological
survey in schoolchildren of Sorocaba, Brazil. Mem Inst Oswaldo
Cruz, 99: 553-557.

Despommier D. 2003. Toxocariasis: clinical aspects, epidemi-
ology, medical ecology, and molecular aspects. Clin Microbiol
Rev, 16: 265-272.

Fan CK, Hung CC, Du WY, Liao CW, Su KE. 2004. Seroepi-
demiology of Toxocara canis infection among mountain aborigi-
nal schoolchildren living in contaminated districts in eastern
Taiwan. Trop Med Int Health, 9: 1312-1318.

Figueiredo SD, Taddei JA, Menezes JJ, Novo NF, Silva EO,
Cristovao HL, Cury MC. 2005. Clinical-epidemiological study
of toxocariasis in a pediatric population. J Pediatr (Rio J),
81: 126-132.

Giacometti A, Cirioni O, Fortuna M, Osimani P, Antonicelli
L, Del Prete MS, Riva A, D'Errico MM, Petrelli E, Scalise G.
2000. Environmental and serological evidence for the presence
of toxocariasis in the urban area of Ancona, Italy. Eur J
Epidemiol, 16: 1023-1026.

Glickman LT, Magnaval JF. 1993. Zoonotic roundworm
infections. Infect Dis Clin North Am, 7(3): 717-732.

Giirel FS, Ertug S, Okyay P. 2005. Prevalence of Toxocara
spp. eggs in public parks of the city of Aydin, Turkey. Turkiye
Parazitol Derg, 29(3): 177-179.

Iddawela DR, Kumarasiri PV, de Wijesundera MS. 2003. A
seroepidemiological study of toxocariasis and risk factors for in-
fection in children in Sri Lanka. Southeast Asian J Trop Med
Public Health, 34: 7-15.

Jacquier P, Gottstein B, Stingelin Y, Eckert J. 1991. Immu-
nodiagnosis of toxocarosis in humans: evaluation of a new en-
zyme-linked immunosorbent assay kit. J Clin Microbiol,
29: 1831-1835.

Kaplan M, Kalkan A, Hosoglu S, Kuk S, Ozden M, Demir-
dag K, Ozdarendeli A. 2004. The frequency of Toxocara infec-
tion in mental retarded children. Mem Inst Oswaldo Cruz, 99:
121-125.

Kaplan M, Bulut S, Gokmerdan A, Kuk S, Kalkan A. 2002.
Epileptik hastalarda Toxocara canis seropozitifligi. Tiirkiye
Parazitol Derg, 26(4): 415-417.



Toxocariasis in northwestern part of Turkey

20.

21.

Korkmaz M. 1998. Mikrobiyoloji 2000. Asya Tip Yaymcilik.
[zmir: 431-437.

Kuman HA, Altintag N. 1984. Ege bolgesinde serolojik olarak
saptanan Toxocariasis olgulari. Tiirkiye Parazitol Derg, 1-2:
113-119.

Muradian V, Gennari SM, Glickman LT, Pinheiro SR. 2005.
Epidemiological aspects of Visceral Larva Migrans in children
living at Sao Remo Community, Sao Paulo (SP), Brazil. Vet
Parasitol, 134: 93-97.

Oguztiirk H, Saygi G. 2002. Toxocara canis larvalari ile olusan
infeksiyonun ilkdgretim okulu Ogrencilerinde arastirilmasi.
Tiirkiye Parazitol Derg, 26(4): 409-414.

Schantz PM, Meyer D, Glickman LT. 1979. Clinical,
serologic, and epidemiologic characteristics of ocular
toxocariasis. Am J Trop Med Hyg, 28(1): 24-28

Theodoridis I, Frydas S, Papazahariadou M, Hatzistilianou
M, Adamama - Moraitou KK, Di Gioacchino M, Felaco M.
2001. Toxocarosis as zoonosis. A review of literature and the
prevalence of Toxocara canis antibodies in 511 serum samples.
Int J Immunopathol Pharmacol, 14: 17-23.

Uhlikova M, Hubner J. 1998. Seroprevalence of Toxocara
canis infection in Czech Republic. Cent Eur J Public Health,
6: 195-198.

291



