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Abstract 
This study was done to determine the seroprevalence of Toxocara  infection in children by using  

ELISA test. 

Blood samples were collected from 120 hospitalized children with age ranging from [1-15] 

years, and [25] children (apparently healthy) served as controls.  

Serum samples of 120 children [66 males and 54 females] and 25 healthy controls were examined 

for anti-Toxocara IgG antibody by a commercial ELISA test. The seropositivity rates were 30.8% and 

12% in diseased and healthy children respectively. No statistical differences were observed with regard 

to age and sex. Diagnosis of sera from children with geophagia in urban and rural areas revealed that 

55.2% were seropositive for Toxocara IgG antibody. Haematological parameters in children showed 

that the highest ESR rate and lowest Hb% was frequent in 1-2 and 3-5 years old respectively. 

Eosinphilia was statistically frequent in 3-5 year old group.  

Conclusion 

Toxocara seroprevalence suggest that toxocariasis is frequent in children in this community. 

 دراسة مصلية لداء السهميات فى الاطفال فى محافظة نينوى

 الخلاصة 
 اجريت  هذة الدراسة لتحديد انتشار عدوى داء السهميات فى الاطفال بأستخدام فحص الربط الانزيمى الامتصاصى المناعى. 

طفل  اصحاء على مايبدو  21( سنة, وكذلك من 01-0شفى يتراوح اعمارهم بين )طفل داخل المست 021تم جمع نماذج الدم من 
 كسيطرة .

( طفـل ييـر مـري  , أُختبـر جمـيوهم لوجـود 21إناث( وكذلك من ) 15ذكور و  66( طفل )021أُخذت نماذج المصول لـ )
نزيمـب الامتصاصـب المنـاعب . إن نسـبة ابيجابيـة أضداد الديدان السهمية نوع )الأضـداد المناعيـة جـب( باسـتخدام سـيت اختبـار الـربط الأ

% فـــى ألاطفـــال المرضـــى والاصـــحاء علـــى التـــوالى. ورـــد لـــوحا عـــدم وجـــود فـــر  مونـــو  إحصـــا ب بـــين 02% و 8103المصـــلية كانـــت 
 مختلف الأعمار وكذلك بين كلا الجنسين . 

يفيــة رــد اُعطــوا نتيجــة مصــلية موجبــة لوجــود إن التشــخيص المصــلب للطفــال الــذين يــأكلون التربــة فــب المنــاط  الحضــرية والر 
% .ورـد أاهـرت الاـراءات الدمويـة فـب الأطفـال أن أعلـى نسـبة 1102الأجسام المناعية من نوع الأضداد جب ضد الديدان السهمية بنسـبة 

( سـنوات. إن ارتفـاع 1-8) ( سنة وأرل نسبة للهيمويلوبين لوحا فـب الف ـة الومــرية2-0لفحص ترسيب الدم كان يالباً فب الف ة الومرية )
 ( سنوات وهب ذات أهمية مونوية إحصا ياً .1-8نسبة الخلايا الحمضية فب الدم يالباً ما كان ضمن الف ة الومرية )

                                                                                                                       الاستنتاج 
 الانتشار المصلب السهمب يوحب بأن داء السهميات يالباً ما ينتشر فب الأطفال فب مجتمونا . 

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

Introduction 

oxocariasis is an infectious disease 

caused by the accidental ingestion 

of infective egg of the dog roundworm 

Toxocara canis and less frequently cat 

roundworm Toxocara cati that usually 

live in the intestine of dogs and cats 

[1,2]. When they infect humans, the 
T 
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illness is called toxocariasis, 

toxocarosis or visceral larva migrans 

VLM [3,4]. Toxocariasis usually 

affects children under the age of ten 

years [5]. The children at risk are those 

who like to put things in their mouths 

or those whose families own pet dogs 

or cats [6]. 

Young children (2-9 years) are most 

susceptible to infection with this 

organism, because they are more likely 

to ingest the eggs of the worm from 

contaminated soil or by direct contact 

with infected puppies [7].  

There are three major clinical 

syndromes associated with human 

toxocariasis, visceral larva migrans 

(VLM), ocular larva migrans (OLM) 

and covert toxocariasis CT (2). The 

presentation of VLM includes 

eosinophilia (sometimes approaching 

70%), leukocytosis, fever, 

hepatomegaly, anemia, cough, 

wheezing and bronchospasm 

resembling asthma [4,8]. 

The ELISA test has proved to be a 

sensitive and specific test in the 

diagnosis of VLM, Immunoglobulin 

mainly IgG, but to a lesser extent IgM 

and IgE are produced in response to 

the infection [9, 10, 11].  

The present work is concerned with 

seroprevalence of human toxocariasis 

among children in Mosul area no 

previous work has ever been done in 

Mosul concerning this aspect of the 

disease.  

 

Patients and Methods 

Collection of Blood Samples: 

Sera from 1-15 years old children were 

obtained from 120 blood samples 

submitted to Ibin- Al-Ather Hospital 

and Ibin Sina Teaching Hospital  

Pediatric Department. Collection 

started from January to May 2005.  

In patient children (1-15 years old), 

specially those with pica, anemia, Two 

to three ml. of blood was drawn by 

venipuncture from 120 hepatomegally, 

and general weakness, blood was also 

drown from 25 control children 

(apparently healthy) of matched ages 

selected randomly from Mosul City 

[12]. 

Sera were collected and assayed for 

specific antibodies against T.canis and 

before that the sera were absorbed with 

extracts of Ascaris and Toxocara 

antigens and examined for C-reactive 

protein [13].  

 

Calculation of Results  
Samples were considered as positive if 

the absorbance value is higher than 

10% over the cut-off value.  

Samples with an absorbance value of 

less than 10% above or below the cut-

off should not be considered as clearly 

positive or negative (gray zone). 

Samples were considered as negative if 

the absorbance value is lower than 

10% below the cut-off (NOVATEC 

IMMUNODIAGNOSTIC GMBH). 

 Statistical Analysis 

Chi-square test, Anova test, and t-test 

were used for the analysis of data [14]. 

 

Results 
Sera of children collected and analyzed 

by ELISA test showed that out of 120 

sera collected from inpatients children 

aged (1-15) years old suffering from 

different pathological conditions with 

different signs and symptoms in 

addition to (25) sera collected from 

apparently healthy children of both 

sexes used as a control group, 37 

(25.8%) of tested children and 3 

(12.0%) of healthy controls were 

reactive for anti-Toxocara antibodies, 

including 20 (13.9%) of 66 and 17 

(11.9%) of 54 sera of the male and 

female children respectively. Sera were 

also checked for C-reactive protein by 

using latex agglutination slide method 

(Biokit spanish comapny). The results 

showed negative reaction for the tested 

and control groups except two sera 

which gave positive reaction; one 
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serum was taken from child suffering 

from bronchitis and the other from 

child with arthritis. 

Statistical analysis using t-test revealed 

no significant difference between the 

infection with toxocariasis in male and 

female groups (P= 0.508). Results also 

indicated no significant differences 

between different age groups(1-

15years), as indicated in (Table 1). The 

number and distribution of toxocariasis 

among different age groups (from 1-15 

years old), and in different clinical 

signs and symptoms is presented in 

(Table 2).  

Statistical analysis by using ANOVA-

F-test showed that the positive number 

of infected children with toxocariasis is 

not significant by comparing the 

different age groups (P= 0.837). 

Diagnosis of sera from children with 

geophagia (eating soil and dirt), in 

urban and rural regions and among 

male and female subjects revealed that 

20 (54.1%) out of 37 with geophagia in 

males and 7 (56.7%) out of 30 females, 

were seropositive for IgG (Table 4). 

Gender analysis showed, no statistical 

significance between children with 

geophagia and non-geophagia.  

The mean age and standard deviation 

of the groups of 120 patients children 

was 5.86± years. About half of this 

number originated from villages 

surrounding Mosul area, geophagia 

was most frequently recorded in the 1-

2 years old group.  

Distinct hematological values were 

most frequently observed in the 1-2 

years age group (Table 12), while the 

most common clinical symptoms were 

abdominal pain, bronchitis, 

hepatosplenomegaly, lymphadenopa-

thy often accompanied by anorexia, 

vomiting and anemia (Table 11). Table 

11 shows that the highest erythrocyte 

sedimentation rate was frequent in the 

1-2 years old group (30%), while the 

lowest hemoglobin rate (15%) was 

seen in 3-5 year old group, with the 

most common clinical symptoms 

being, abdominal pain, 

hepatosplenomegaly, lymphadeno-

pathy and less frequently anemia. As in 

all patients with larval toxocariasis, 

eosinophilia was also most frequent in 

the (3-5) year old group of children 

(22.5%) (Table 12), which was the 

most interesting point. Leucocytosis 

were most frequently detected in (11-

15) year old children (25%), which 

was an indicator of inflammation. 
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Table 1 Seropositivity of toxocariasis according to age and sex of children. 

 

Male Female  

Age 

(year) 

Examined 

no. 

Positive 

no. 
% 

Examined 

no. 

Positive 

no. 
% 

Total 

no. 
% 

Healthy 

control 
Control % 

1-2 11 5 3.4 9 3 2.1 24 5.5 4 1 25 

3-4 12 4 2.8 10 4 2.8 25 5.6 3 0 0 

5-6 10 3 2.1 8 3 2.1 23 4.2 5 1 20 

7-8 8 3 2.1 9 2 1.4 21 3.5 4 0 0 

9-10 9 2 1.4 7 2 1.4 18 2.8 2 1 50 

11-12 9 2 1.4 6 2 1.4 19 2.8 4 0 0 

13-14 7 1 0.7 5 1 0.7 15 1.4 3 0 0 

Total 66 20 30.30 54 17 31.48 145 30.83 25 3 12 

 

Mean =                                      2.86                                               2.429 

Standard deviation  (st. D.) =    1.35                                                0.976 

P.value =                   0.508 
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Table 2 Clinical symptoms of toxocariasis in hospitalized children 

Age in year  

                                         1-2 3-5 6-10 11-15  

Symptoms N = 20 p.n. % n = 
40 p.n % n = 33 p.n % n = 

27 p.n % 

Healthy 
children 
(control) 

Fever 5 1 20 12 2 16.7 7 2 28.6 5 1 20 0 

Abdominal pain 4 2 50 14 3 21.4 9 2 22.2 8 2 25 0 

Bronchitis 2 1 50 1 0 0.0 5 1 20.0 2 1 50.0 0 

Pharyngitis 1 0 - 1 0 0.0 2 0 0.0 2 0 0.0 0 

Hepatosplenomegaly 3 2 66.7 6 3 50 4 2 50 3 1 33.3 0 

Anaemia 3 1 33.3 4 2 50 4 2 50 4 1 25 0 

Arthritis 0 0 - 0 0 0.0 1 0 0.0 1 0 0.0 0 

Lymphadenapathy 2 1 50 2 1 50 1 1 50 1 1 100 0 

Macular lesion 0 0 - 0 0 0.0 0 0 0.0 1 1 100 0 

              Total =                         20          8       40%       40        11   27.5%      33       10   30.30%   27         8    29.62%     3/25 

              Mean =                                   0.8889                           1.222                         1.111                          0.8889 

              Standard deviation =              0.7817                           1.302                         0.928                          0.0601  

             P.value =   0.837 

             Statistical analysis by (Avona table -F-test)            n = number examined  

pn = positive number with ELISA test. 
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Table 3 Hematological parameters in children with clinical toxocariasis 

Age group 
(years) 

Variable  Increased ESR mm/h Low Hemoglobin 
(gm/d1) 

Leucocytes count 
X10

3
 

Eosinophilia % 

1-2 

No. examined  
positive no. 

 increased suppressed 
*  
% 

Mean value + S.D. 

20 
8 
6 

30.0 
39.5 + 8.76 

20 
8 

5* 
25.0 

8.86 + 0.999 

20 
8 
4 

20.0 
3.925 + 0.929 

20 
8 
4 

20.0 
22.57 + 6.13 

3-5 

No. examined  
positive no.  

increased, suppressed* 
%  

Mean  value + S.D. 

40 
11 
7 

17.5 
37.14 + 6.54 

40 
11 
6* 

15.0 
8.683 + 1.426 

40 
11 
5 

12.5 
12.6 +  1.14 

40 
11 
9 

22.5 
21.56 + 6.26 

6-10 

no. examined 
 positive no.  

increased, suppressed* 
% 

mean value + S.D. 

33 
10 
9 

27.3 
34.22 + 10.33 

33 
10 
8* 

24.2 
8.25 + 1.018 

33 
10 
7 

21.2 
4.071 + 0.745 

33 
10 
6 

18.1 
25.33 + 4.5 

11-15 

No. examined  
positive no.  

increased, suppressed* 
% 

Mean + S.D 

27 
8 
6 

29.6 
27.0 + 5.76 

27 
8 

6* 
29.6 

8.233 + 0.898 

27 
8 
7 

25.9 
3.671 + 0.559 

27 
8 
4 

14.8 
21.0 + 4.47 

P = 0.05  

(S) = significant                                                        P = 0.76   (N.S)                  P = 0.965   (N.S)           P = 0.572   (N.S)             P = 0.012   (S) 

(N.S) = Not significant                                         

Statistical analysis by  (ANOVA – F – test)   

 Suppressed 

mailto:3.925@0.929
mailto:8.683@1.426
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Table 4 Relationship between toxocariasis, seropositivity of children from urban and rural places and geophagia in Mosul Governorate 

 

Sex Urban Rural No. with 

geophagia 

No. with 

Toxocariasis 

%  

Male 30 36 37 20 54.1 

Female 25 29 30 17 56.66 

Overall                55                  65                  67                    37  55.2 

 ( 2 ) = 0.003 

P-value = 0.956 

N.S = not significant between geophagia and Toxocariasis  
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Discussion 

Human toxocariasis is still a poorly 

diagnostic disease, especially in places with 

conditions, which favors its development 

and its being largely unknown either to 

health professionals or the general 

population [13]. This is true in a country 

like Iraq. In this study, the frequency of 

Toxocara seropositivity in hospitalized 

children was found to be 30.8%. This rate 

is statistically higher than the rate identified 

in the control group. Toxocara 

seroprevalence may vary according to 

geographical region where the study is 

made and even to different populations 

inhabiting the same region [10,14,15]. 

When compared with seroprevalence rates 

ranging between 2.7% and 73% reported by 

different studies [10,13,14,15,16,17]. The 

rate of 30.8% which was found for children 

group, may not be considered very high. 

The observation of a high frequency of 

Toxocara seroprevalence in hospitalized 

children compared to the control group 

(12%) suggests that these cases in Mosul 

region may be considered under risk of 

Toxocara infection. 

The present work reports for the first time 

serological proven human toxocariasis in 

Mosul area. The seropositivity reported in 

the present study shows that the disease is a 

zoonotic problem in the study area. 

Woodruff and colleagues (1981) reported 

that the prevalence of Toxocara antibodies 

(7.3%) in the sera of adult persons from 

Baghdad certainly indicates that the 

transmission of Toxocara is proceeding 

from dogs in Iraq. 

The present result further suggests 

that toxocaral infection in the study area is 

acquired by the ingestion by soil containing 

infective Toxocara spp. eggs and confirms 

an earlier report by Woodruff and 

colleagues (1981) and Al-Dabbagh (1995) 

that there is a wide-spread contamination of 

the environment in Mosul with Toxocara 

spp. Eggs [18,19]. 

Toxocariasis is seen more frequently 

among children than among adults [2,4,20]. 

This may be due to such reasons as 

frequent contact with contaminated soil, 

poor hygiene, and consuming contaminated 

food [10,21, 22]. 

The rate of seropositivity found 

among children in the present study 

(30.8%) is consistent with reports 

conducted in children groups (26.6%) from 

Egypt (23), Nigeria 29.8% (24), Iran 25.6% 

(25), Spain 27.2% (15), Bolivia 24.8% 

(26). Turkey 25.9% (10) and Iran 25.6%. 

[17].  

  The seropositivity rates were higher 

among age groups between 1-2 and 7-8 

year old children. This observation is in 

accordance with report by Caseiro (1996) 

who observed that 27.6% of prevalence 

rates ranging from 7-9 years old and 18.9% 

ranging 10-12 years old [27]. 

The high specificity and sensitivity of 

ELISA assay (92% and 78% resectively), 

are quite useful for serodiagnosis of human 

toxocariasis using IgG ELISA commercial 

kits [28]. T. canis IgG ELISA has been 

used in the current study, with its 

diagnostic specificity of  98% and 

diagnostic sensitivity of  98% as stated by 

the manufacturer (Nova Tec-Germany). 

All infected children with toxocarasis 

showed the predominance of non-specific 

symptoms and disorders, which may result 

in the narrowing of the spectrum in the 

differential diagnosis [29]. However, the 

present study showed various symptoms 

among seropositive children of different 

ages. These symptoms include fever, 

abdominal pain, bronchitis, pharyngitis, 

hepatosplenomegaly, anemia, lymphadeno-

pathy and macular lesion (Table 2). 

 Almost all cases of severe VLM are 

diagnosed in children up to 3 years of age 

[4]. The tendency of some children at this 

age to eat dirt places them at risk for 

ingesting many Toxocara spp. eggs. 

Children with geophagia pica (compulsion 

to eat dirt) a behavior disorder noted in 2-
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10% of children at age 1-6 years are 

extremely vulnerable to infection if in a 

contaminated environment [3,4]. 

Despommier (2003) indicated that children 

with pica were at higher risk of ingesting 

embyronated eggs from soil than those not 

exhibiting this behavior[2]. A more recent 

publication stressed that VLM typically 

occurs in preschool-aged children with a 

history of eating dirt, emphasizing the 

importance of this habit in toxocariasis. In 

this regard, children should be discouraged 

from putting dirty fingers in their mouths 

and eating dirt, [20,30].  

 
References: 

1. Nishimura K. and Hung T. (1997). 

Current views on geographic distribution 

and modes of infection on neurohelminthic 

disease. J. Neurol. Sci. 145 : 5–14.  

2. Despommier, D. (2003).Toxocariasis : 

Clinical aspects, epidemiobgy, medical 

ecology, and molecular aspects. Clin. 

Microbiol. Rev. 16 (2) : 265–272. 

3. Woodruff, A.W., (1970). Toxocariasis. 

B. M. J. 3, 663 – 669. 

 

4. Schantz PM.; (1989). Toxocara larva 

migrans now. Am. J. Trop. Med. Hyg. 41 

(3) : 21-34. 

 

5. Gillespie, S.H (1993). Human 

toxocariasis. Communicable Disease Report 

CDR. Rev. 3 : R 140–143.  

6. Juckett, G. (1997). Pets and parasites. 

Am. Fam. Physic., 56 (7),: 1763-1774.  

7. Habluetzel, A.; Traldi, G.; Ruggieri, S.; 

Attili, A.R.; Scuppa, P.; Marchetti, R.; 

Menghini, G.; and Esposito, F. (2003). An 

estimation of Toxocara canis prevalence in 

dogs environmental egg contamination and 

risk of human infection in the Marche 

region of Italy. Vet. Parasitol. 113 : 243-

252.  

8. Arango, C.A. (1998). Visceral larva 

migrans and the    hypereosinophilia 

syndrome. S. Med. J. 5(3) : 133- 137. 

9.  Cuellar, C.; Fenoy, S.; del Aguila, C.; 

and Guillen, J.L. (2001). Isotype specific 

immune responses in murine experimental 

toxocariasis. Mem, Inst. Oswaldo Cruz 96 

(4) : 549–553.  

10.  Kaplan, M. ; Kalkan, A. ; Hosoglu, S. ; 

KUK, S. ; Özden. M. ; and Ozdarendeli, A. 

(2004). The frequency of Toxocara 

infection in mental Retarded children. Mem. 

Inst. Oswaldo Cruz, Rio de Janeir, 99 (2) : 

121–125.  

11- Noordin, R.; Smith, H.V.; Mohammed, 

S. Maizels, R.M.; and Fong, M.Y. (2005). 

Comparison of IgG-ELISA and IgG4. 

ELISA for Toxocara serodiagnosis. Acta 

Tropica, 93 : 57-62.  

12-Alderete, J. M. S.; Jacob, C. M. A; 

Pastorino, A. C.; Elfant, G. R. ; Castro, A. 

P. M.; Fomin, A. B. F. and Chieffi, pp 

(2003). Prevalence of Toxocara infection in 

schoolchildren from the Butanta Region, 

Sao Paulo, Brazil, 98 (5) : 593 – 597.  

13- Alonso, J.M.; Bajanich, M.V.I.; 

Chamorro, M.; and Gorodner, J.O. (2000). 

Toxocara seroprevalence in children from a 

subtropical city in Argentina. Rev. Inst. 

Med. Trop. Sao Paulo 44 : 303- 307.  

14- Moore, D. S. (1996). Statistics concepts 

and controversies. New York. W. H. 

Freeman.  

15- Baboolal, S., and Rawlins, S.C. (2002). 

Seroprevalence of toxocariasis in school 

children in Trinidad. Trans. Roy. Soc. Trop. 

Med. and Hyg. 96 (2) : 139- 143.  

16- Fan, C.K.; Shuelon, H.; Ching Hung, 

C.; Cheng Chung, W.; Weilio, C.; Yaun Du, 

W.; and Eyre, S.K. (2004). 

Seropidemiology of Toxocara canis 

infection among mountain aboriginal adults 

in Taiwan. Am. J. Trop. Med. and Hyg. 71 

(2) : 216–221.  

17-  Jalali, A.; Mehrabani, D; Sadjjadi, S. 

M.; Orryan, A. and Khosravi, M. (2004). 

Visceral larva migrans and ocular larva 

migrans as dangerous disease in Shiraz. 

Southern Iran. The Middle East J. Emerg. 

Med. 4 (2) : 115 – 116.  



Medical Journal of Babylon-Vol. 6- No. 3-4 -2009                           9002 - مجلة بابل الطبية- المجلد السادس- العدد الثالث والرابع  
 

545 

18- Woodruff, A. W., Salih, S.Y.D. De 

Savigny, Baya, E.Z. , and Shah, A. I. 

(1981). Toxocariasis in Sudan. Ann. Trop. 

Med. Parasit. 75, (5) : 559 – 561. 

19- Al-Dabbagh, N.Y. (1995). The 

Incidence of Toxocara and Toxoscaris spp. 

Ova in soil from villages around Mosul, 

North-Iraq. J.Comm. Med. Iraq. 8, (1) : pp. 

101-108.   

20- Pitetti,R.D.(2006). Visceral larva 

migrans.  

http://www.emedicine.com/ped/topic2407.h

tm. 

21- Radman, N.E., Archelli, S.M.; and 

Fonrouge, R.D. (2000). Human toxocarosis. 

Its seroprevalence in the city of La Plata. 

Mem. Inst. Oswaldo Cruz 95: 281–285.  

22- Garcia, L.S. (2001). Tissue Nematodes. 

Diagnostic Medical Parasitology, 4
th

 ed., 

ASM press, Washington DC, PP. 309–312.  

23- Oteifa, N.M.; Moustafa, MA. ; and 

Elgozamy, B. M. (1998). Toxocariasis as a 

possible cause of allergic disease in 

children. J. Egypt. Soc. Parasitol. 28 (2) : 

365 – 372.  

24- Ajayi. O. O. Duhlinska, D. D. ; Agwale, 

S. M. and Njoku, M. (2000). Frequency of 

human toxocariasis in Jos, Plateau state. 

Niger. Mem. Inst. Oswald. Cruz. 95 (2) : 

147- 149.  

25- Sadjjadi, S.M.; Khosravi, M.B.; 

Mehrabani, D.C.; and Oryan, C.D. (2000). 

Seroprevalence of Toxocara infection in 

school children in Shiraz, southern Iran. J. 

Trop. Pediat. 46 (6) : 327–330.  

26- Nicoletti A.; Bartoloni, A.; Reggio, A.; 

Bartalesi, F.; Roselli, M. Sofia, V.; Chavez, 

J.R., Barahona, H.G.; Paradisi, F.; Cancrini, 

G.; Tsang, V.C.W.; and Hall, A.J. (2002). 

Epilipsy, cysticercosis, and toxocariasis. 

Neurology 58 (2) : 1256 – 1261.  

27- Caseiro, M.M. (1996). Sindrom de larva 

Migrans Visceral Causada por larvas de 

Toxocara canis, no Municipio de santos, M. 

Sc. Thesis, Fuauldade de Medicina, 

Universidade de Sao Paulo, 121 pp. 

(English abstract).  

28- Noordin, R.; Smith, H.V.; Mohammed, 

S. Maizels, R.M.; and Fong, M.Y. (2005). 

Comparison of IgG-ELISA and IgG4. 

ELISA for Toxocara serodiagnosis. Acta 

Tropica, 93 : 57-62.   

29- Kincekova, J. Reiterova, K. ; and 

Dubinsky, P. (1999). Larval toxocariasis 

and its Clinical manifestation in childhood 

in the Slovak Republic. J. Helminthol. 73 : 

323 – 328. 

30- Patel, SS; Kazura, J.W. (2004). 

Toxocariasis (Visceral and Ocualr larva 

migrans). In : Behrman RE, Kiegman RM, 

Jenson, H.B,  eds. Nelson Textbook of 

Pediatrics. 17
th

 ed. Philadelphia : WB 

Saunders 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.emedicine.com/ped/topic2407.htm
http://www.emedicine.com/ped/topic2407.htm

