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Summary

The presence of anti-Toxocara antibodies in the sera of school children of Shiraz, southern Iran, was
studied by means of an indirect enzyme linked immunosorbent assay with excretory/secretory
antigen of infective stage larva. A total of 519 individuals of both sexes aged 6±13 years were
analysed. The total prevalence was 25.6 per cent. A higher rate of infection was observed in urban
(30.15 per cent) than rural (20.2 per cent) residents. Most potential risk factors were not related to
Toxocara prevalence and no differences existed between socioeconomic classes except for parental
education. Neither age or sex was found to be signi®cantly associated with positive serology.

Introduction

Toxocariasis is an infection caused by the migration of
the roundworm Toxocara larvae to organs and tissues.1

Toxocara cati (roundworm of the cat) and T. canis
(roundworm of the fox and dog) have been consistently
implicated in the disease.2 The disease manifests itself as
two distinct forms: visceral larval migrans (VLM) and
ocular larval migrans (OLM). The signs and symptoms
of VLM vary from an asymptomatic state with mild
eosinophilia to a severe and potentially fatal disorder,
including hepatomegaly, hyperglobulinemia, pulmonary
symptoms and fever. Pneumonitis and neurological
disorders may also appear in visceral larval migrans.3

In serious cases, the leukocyte count may reach
100 000/mm3, while 80±90 per cent are eosinophils.
The disease has a chronic state and the symptoms can
even persist for more than a year. Patients with OLM
also show variable clinical signs varying from asympto-
matic states to acute lesions in the eye. The eye lesions
include endophthalmitis, due to the penetration of larvae
in the eyes, and accompanying loss of vision. In some
patients a mass similar to retinoblastoma appears in
the retina that leads to unnecessary eye enucleation.

Distribution of the disease is worldwide and is more
prevalent in children. There is no de®nitive method in
diagnosing Toxocara infections. The diagnosis is further
complicated by the fact that the antibody response varies
widely depending on worm burden and the organ-tissue
that the worms infect. However, numerous studies have
shown that immunoassays using a puri®ed excretory
antigen from the larval stage signi®cantly improve
sensitivities and speci®cities compared to assays using
crude antigens.4;5 The most widely used test, because of
its high sensitivity and speci®city, is the enzyme-linked
immunosorbent assay (ELISA), in which antibodies to
T. canis or T. cati larval excretory secretory antigens,6

or to larval extracts, are measured.7

Toxocara canis and T. cati has been reported from
dogs and cats in several parts of Iran and there are some
case reports of VLM in Iran.8ÿ11 No population study
has been done in Iran, so far. The present study
investigated the seroprevalence using ELISA with
larval Toxocara excretory/secretory antigens in school
children showing no clinical signs of toxocariasis, in
Shiraz, southern Iran. The aim of this study was to
measure the prevalence of toxocariasis in urban and rural
populations of Shiraz, where the prevalence of T. cati
and T. canis in cats and dogs is high.12

Materials and Methods

A total of 519 school children (274 males and 245
females) aged 6±13 years old were randomly selected
from schools in Shiraz (286) and the suburbs (233). A
questionnaire was ®lled for each child. All children were
examined by a physician for any clinical signs and
symptoms. Blood samples were collected using dis-
posable syringes and sera were separated and stored at
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ÿ208C until used. An ELISA-IgG diagnostic kit was
supplied as a Toxocara semi-quantitative test based on
the principle of an enzyme immunoassay (Cypress
Diagnostics, Schotelveldstraat3, B-3012 Leuven,
Belgium). The assay system uses an inactivated puri®ed
speci®c excretory antigen. The speci®c antigen is coated
on the microtiter well and an anti-human IgG� IgM
antibody is contained in the antibody-enzyme (horse-
radish peroxidase) conjugate solution. The test samples
or controls were allowed to react with the solid phase
speci®c antigen. If there were speci®c antibodies, these
bound to the well surface. After 10 min of incubation at
room temperature, the wells were washed with the
washing solution to remove the unbound material. In a
second step, anti-human IgG� IgM/HRPO conjugate
was added to the wells resulting in the speci®c antibody
being sandwiched between the solid phase antigen and
enzyme conjugate antibody. After 5 min of incubation at

room temperature, the wells were washed with the
washing solution to remove the unbound material. A
substrate/chromogen solution was added and incubated
for 10 min, resulting in the development of a blue color.
Color development was stopped by the addition of the
stop reaction solution when the color turns yellow. The
yellow color was measured spectrophotometrically at
450 nm. The concentration of speci®c IgG and/or IgM
antibodies is directly proportional to the color intensity
of the test sample.

Evaluation of results
For evaluation of the results the Diagnostic Index (DI)
was used. We ®rst calculated the average optical density
(OD) of the negative control, then added 0.2 to the value
obtained above. This value is the cut-off value of the
assay. Division of the sample OD by the above value
gives the DI.13 According to the manufacturer's recom-
mendations, values greater than 1.1 were considered
positive.

Results

A total of 519 school children were studied; 52.8 per cent
of the population was male and 47.2 per cent female. The
results obtained from 519 sera based on the evaluation of
the results indicating Diagnostic Index are illustrated in
the Fig. 1. According to this ®gure a total of 133 children
out of 519 were considered seropositive with the
Diagnostic Index criteria, giving a global seropositivity
of 25.6 per cent. The distribution of the global
seroprevalence among age, sex, geographical region
and risk factors are detailed in Table 1. The results
showed no signi®cant association between age or sex and
infection with toxocariasis. However, there was a
signi®cant association between parental education and
seropositivity (Table 2).

Discussion

Serological surveys conducted in different parts of the
world demonstrate a high variation in Toxocara
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FIG. 1. Seroprevalence of Toxocara in the children from
Shiraz, Iran according to Diagnostic Index. See the
evaluation of the results in the text.

TABLE 1
Epidemiologic analyses for Toxocara seroprevalence in the children of Shiraz, Iran

No. of analysed No. (%) No. (%) Odds Ratio
samples of positive of negative (OR) 95% CI p value

Age classes (years) 0.94 0:64 < OR < 1:42 0.76
6±9 275 69 (25.1) 206 (74.9)
10±13 244 64 (26.2) 180 (73.8)

Sex 0.99 0:66 < OR < 1:50 0.96
Male 274 70 (25.5) 204 (74.5)
Female 245 63 (25.7) 182 (74.3)

Residency 0.59 0:38 < OR < 0:90 0.01
Rural 233 47 (20.2) 186 (79.8)
Urban 286 86 (30.1) 200 (69.9)



seroprevalence ranging from 2.6 per cent among adult
blood donors in Britain6 to 86 per cent among the rural
children of St. Lucia.14 However, the present study in
Iran showed a higher rate of infection (25.6 per cent)
than that of Iraq (7.3 per cent), Sudan (6.5 per cent) and
Jordan (10.9 per cent).15ÿ17 Systematic serological
surveys in the developing countries have not been
conducted.18 Glickman and Schantz19 and Barriga20

studied the dependence of the larva of Toxocara on age
and reported higher occurrences of toxocaral antibodies
in children, and developing infections as a result of
geophagia. In our study, no signi®cant difference in
seroprevalence was detected between different age
groups. The present study showed no difference in the
infection rate between the two sexes as the studies of
Uhlikova and Hubner21 showed. However, some
workers reported higher seroprevalence in males than
females.19;20 The result of the present serological tests,
evaluated by the place of residence, revealed higher
prevalence in urban than rural peopleÐa result which is
different to that in other reports.21 Considering the
degree of infection in dogs and cats in different
countries, as well as a high prevalence of T. cati and
T. canis in cats and dogs in Shiraz,12 the incidence of
human toxocariasis should be high. However, most cases
probably go undiagnosed because most carriers are
asymptomatic. If VLM is suspected, a tissue biopsy can

be taken and examined for migrating larvae, but ®nding
the larvae is like `searching for a needle in a haystack'.
The best way of VLM identi®cation is by immunological
tests. In epidemiologic studies, several risk factors have
been reported to be important such as pica, exposure to
dogs or cats, thumb sucking and rural residency.
However, the relative importance of these risk factors
may differ between different countries and between
geographic regions within a country. In our study, the
children whose fathers were illiterate, were more
seropositive; indicating the effect of economic situation
on seropositivity. The differences in risk factors re¯ect
the concept that a larger dose of larvae is required to
produce clinical signs of VLM.21 This explains why
geophagia, poor hygiene, and contact with puppies
predisposed to the ingestion of large numbers of
Toxocara eggs in contaminated soils, are more
prominent in children with VLM than OLM.22

The medical profession is only starting to recognize
visceral larva migrans as a relatively frequent syndrome
in children and adults. Population surveys in many
countries amongst healthy people have de®nitely shown
that subclinical toxocariasis is common.4;5;14ÿ17;21

The high prevalence of toxocariasis in school children
and the possible complications due to Toxocara infec-
tions represent a potential public health problem in this
region. It is necessary to pay attention to the education of
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TABLE 2
Relationship between Toxocara seroprevalence and assumed risk factors in school children of Shiraz, Iran

Total no. Odds Ratio
Risk factors analysed % Positive % Negative (OR) 95% CI p value

Pet in house 1.42 0:74 < OR < 2:74 0.25
Yes 53 32.1 67.9
No 466 24.9 75.1

Expose to dog or cat 1.24 0:80 < OR < 1:91 0.31
Yes 169 28.4 71.6
No 350 24.3 75.7

Exposed to soil 1.05 0:69 < OR < 1:55 0.81
Yes 227 25.1 74.9
No 292 26.0 74.0

Pica 4.54 1:02 < OR < 2:81 0.025
Yes 27 7.4 92.6
No 492 26.6 73.4

Thumb suck 1.06 0:58 < OR < 1:96 0.83
Yes 73 24.7 75.3
No 446 25.8 74.2

Father's education 1.07 1:14 < OR < 3:06 < 0.05
Yes 416 23.1 76.9
No 103 35.9 64.1

Mother's education 0.82 0:52 < OR < 1:30 0.37
Yes 369 24.1 75.9
No 150 29.3 70.7

No. of brothers or sisters 1.31 0:77 < OR < 2:19 0.26
0±5 419 26.6 73.4
> 5 100 30.0 70.0

Birth order 1.42 0:85 < OR < 2:36 0.14
1±4 420 24.3 75.7
> 4 99 31.3 68.7



both the veterinarian and medical profession, as well as
the general public.
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