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ABSTRACT 

One hundred stool and blood samples were collected from two regions in Basrah city 

(Garmat Ali and Al-Saraji district) to investigate antibody titers against T. canis infection. 

Stool samples showed that 19 males and 17 females were infected with intestinal parasites. 

Twenty- eight male and thirty-six females were examined by IHAT with an age ranged from 1-

60 years old, which was also divided into two groups: dogs’ owners (25) and dogs’non-owners 

(39). The IHAT test showed that a high positive titer was found in dogs’ owners group (88, 

40%) with E/S and TES antigens respectively. Age group 1-20 years old showed a high positive 

value in males (10) as compared with other age groups. High percentage of positive value 

(61.52%) was found in E/S antigen in group 1-20 years' old males and the lowest (20%) at 21-

40 years old females. 

TES antigen showed a high percentage of positive value at 1-20 years old females 

(35.29%) and the lowest at 21-40 years old females (10%).It was concluded that people having 

contact with dogs had a high antibody titer against T. canis larvae. 
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INTRODUCTION 

 A number of zoonotic diseases are transmitted between domestic pets and human such 

as Toxoplasma gondii, Echinococcus granulosus, visceral larva migrans caused by T. canis and 

T. cati, and cutaneous larva migrans caused by Ancylostoma caninum and Ancylostoma 

braziliense (Schenone, 1987). Human toxocariasis was commonly seen in places where T. canis 

infected stray dogs were high in number (Kaplan et al., 2004). There was a strong correlation 

between Toxocara seroprevalence, life style and infection risk (Difiore et al., 1989). Holland et 

al. (1991) reported that the seroprevalnece was high in developed countries especially in rural 

areas among children who owner dogs. 

  Human infection with T. canis and T. cati was incriminated most frequently in 

temperate climates. This might be due to many factors including the high frequency of pet 

ownership, high prevalence of Toxocara species in dogs and cats, and the long persistence of 

Toxocara eggs in the environment (Barriga, 1988). Human infection with T. canis starts when 

eggs are ingested by human (accidentally) and hatched in their intestines. The larvae migrated 

through the blood vessels then reached liver, lungs, brain, spleen, heart, kidney and muscels, 

then finally reached to the eyes (Garcia, 2001). Soil contamination with embryonated eggs of 

T. canis is the main source of human infection, but in some cases eating unwashed vegetables 

or uncooked poultry or ingestion tissues of other paratenic hosts like rabbits, pigs and cattle 

infected with T. canis larvae also make a source of human infection (Agudelo et al., 1990; Kazacos 

and Boyce 1990; Radman et al., 2000). Soil contamination levels were viarible in different regions of the 

world depending on the number of stray dogs, socioeconomic level and number of unwanted dogs (Papini 

and Casarosa, 1994). The tendency of some children to eat dirt is a major risk factor for infection 

(Overgaauw, 1997). The compulsion to eat dirt as a behavior disorder may affect 1-2% of children 

between the ages 1-6 years old (Schantz, 1989). It was suggested by Wolfe and Wright (2003) that dogs 

infected with T. canis might infect people by direct contact. T. canis cause at least three syndromes in 

human: Toxocaral visceral larva migrans (VLM), ocular larvae migrans (OLM) and covert toxocariasis 

(CT) (Garcia, 2001). VLM has been reported in human less than 6 years old (Morris and Katerndahl,  
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1987) and individuals following the ingestion of larvae in paratenic hosts (Inoue, 1987). Because Toxocara 

larvae are unable to develop to adult hosts other than dog, a microscopic examination of the stool is 

useless for the diagnosis of VLM in human (Inoue and Tsuji, 1989).  The exact diagnosis of toxocariasis is 

based upon the identification of larvae in the host tissues. The alternative method is the immunological 

examinations since it is extremely difficult to detect the infective Toxocara larvae in biopsy samples 

(Yamasaki et al., 2000). Children with the clinical syndrome of viseral larva migrans as a result of 

Toxocara species have typical lesions in the liver and other viscera, with granulomatas that contain 

numerous eosinophils (Kaplan et al., 2001) 

 In most immunological tests, execretory-secretory antigens from 2nd stage larvae of T. canis have 

been used conventionally (De Savigny et al., 1979; Jacquier et al., 1991). Western blotting (Magnaval et 

al., 1997) and more recently, Toxocara check (Akao et al., 1997) also have been used, both of which detect 

immunoglobulin G against TES. Holland et al. (1995) reported that boys showed a significant higher 

seroprevalence than girls, and children in low socioeconomic level had higher seroprevalence than high 

socioeconomic levels infected with T. canis larvae. 

        Inoue (1987) developed an ELISA test for the detection of antibody against T. canis in rats using 

adult, larval and embryonated eggs extracts as antigens. While, Radman, et al. (2000) are pointed out that 

when experimental animals and human infected with the larvae of T. canis, the larvae widely wander in 

their tissues and finally reach to many organs including brain causing haemorrahage necrosis and 

granulomatous foci. Bowman et al. (1987) showed that ELISA is a good diagnostic test to detect 

circulating larval antigen, moreover, indirect ELISA was developed for the detection of IgM and IgG 

antibodies with specific reactivity to the in vitro derived antigens of larval toxocariasis. Sensitive 

immunodiagnostic tests are especially critical for parasitic infections characterised by a low infectious 

dose, lack of multiplication or eggs production in the hosts, and low concentrations of circulating parasite 

specific antibody. Specificity is important when other parasites or pathological processes are capable of  

     producing similar clinical manifestations, such as the case with ocular toxocariasis. Children with 

visceral toxocariasis typically have pronounced eosinophilia and anti-T. canis specific antibody titers in 

there serum. Patients with ocular toxocariasis are usually a symptomatic and often have lower  
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concentrations of eosinophils and circulating anti-T. canis specific antibody. These differences have been 

attributed to the level of infection. However, children with visceral toxocariasis are often geophagic or 

coprophagic and consume many eggs, while children with ocular toxocariasis lack this habit and infected 

with few eggs (Glickman and Schantz, 1981). 

        This study was conducted to determine the seroprevalence of T. canis infection in the 

human population suspected (owner, not owner of dogs) in their houses in two different 

regions at Basrah city. 

 

MATERIALS AND METHODS 

Human Samples 

 One hundred blood and stool samples were collected from people at Garmat Ali 

district (north station) and Al-Saraji district (south station) at different age groups and from 

both sexes. Special emphasis has been made on the individuals who are in close association 

with dogs. 

Blood Samples  

 Three ml of blood was taken from each individual and left to clot at room temperature. 

The sera were separated and collected in clean vials, then kept at -20 C0 until used in IHAT. 

Stool Samples 

 Stool samples were collected with clean cups and examined on the same day of 

collection by direct method and sedimentation method (Hillyer and Apt, 1997). 

Indirect Haemagglutination Test (IHAT) 

 The procedure of Herbert (1967) was used.  

RESULTS 

 Parasitological and IHAT examinations of 100 human faecal samples and 

corresponding sera samples collected from Garmat Ali and Al-Saraji regions are shown in 

table (1) and (2). A total of 19 male and 17 female infected with different intestinal parasites 

were not included in immunodignosis test (Table 1). A total of 28 males and 36 females free of  
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intestinal parasites in their faeces were tested for T. canis antibody titers (Table 2). While , 

table (3) shows the positive (+ve) (titer ≥40, ≥ 160) and negative (-ve) ( titer ≤40, ≤160) of E/S 

and TES antigens, respectively in peoples having dogs or not in their houses, with a total of 

positive value (30 and 14) in E/S and TES antigens and 34 and 50 as negative in E/S and TES 

antigens respectively. A high percentage of positive value was found in people owners of dogs 

(88%) as compared to not owners of dogs (20.5 in E/S antigen), while in TES antigen the 

percentage of positive value was 40% and 10.25% in people having or not having dogs 

respectively (Table 3). A statistical analysis using Chi-Sq test shows a signifecant differences 

in the percentage of positive results with owners and not owners of dogs with E/S and  TES 

antigens (P > 0.05,  X2 =0.01) 

 A high number of positive titer (14) was found at age group 1-20 years old females, 

while a low number (1) was found at age group 41-60 years old males. No positive value was 

found at age group 21-40 years old females (Table 4). Generally, a high number of positive 

value was found in people owners of dogs by using E/S as compared to TES antigen (22 and 10) 

respectively, compared to a value in people having no dogs (8 and  4) in E/S and TES antigens 

respectively (plate 1, 2). Chi-Sq test showed a significant difference between age groups and 

antigens in people owner and not owners of dogs (P > 0.05, X2 = 0.015). Male from all age 

groups showed a high percentage of positive value compared to females (33.64% and 27.97% 

respectively). Age group (1-20) years old males showed a highest (61.52%) positive value 

(Table 5). Chi-Sq test shows a significant difference between males and females and 

percentage of positive value (P > 0.05, X2 =0.001). 
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Table (1): Human stool samples examined for infectivity with different intestinal parasites. 

 

 Faecal exam. 

Area Age group 

(year) 

Male Female Total 

No. 

exam. 

No. inf. No. exam. No. inf. exam. inf. 

Garmat 

Ali 

1-20 

21-40 

41-60 

10 

15 

3 

6 

6 

0 

7 

7 

8 

2 

1 

2 

17 
 

22     

11 

8 
 

7 
2 

Al-Saraji 

 

1-20 

21-40 

41-60 

11 

8 

0 

2 

5 

0 

17 

11 

3 

5 

7 

0 

28 

19 

3 

7 
12 

 
0 

Total  47 19 53 17 100 36 

Table (2): The number of males and females suspected with T. canis infection (negative of 

faecal examination) from Garmat Ali and Al-Saraji regions. 

 IHAT 

Area Age 

group 

(year) 

Male Female T otal 

No. exam. No. susp. No. 

exam. 

No. susp. exam. susp. 

Garmat Ali 1-20 

21-40 

41-60 

10 

15 

3 

4 

9 

3 

7 

7 

8 

5 

6 

6 

17 

22 

11 

9 
 

15 
9 

Al-Saraji 

 

 

1-20 

21-40 

41-60 

11 

8 

0 

9 

3 

0 

17 

11 

3 

12 

4 

3 

28 

19 

3 

21 
 

7 

3 

Total  47 28 53 36 100 64 
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Table (3): Human sera antibody titer tested with E/S and TES of T. canis larvae antigens. 

 

Antigen No. sera exam. Antibody titer +ve -ve 
% of 

positive 

E / S 25 

(dog owner) 

39 

(not) 

 
Titer ≥ 40 

22 

 

8 

3 

 

31 

88 

 

20.5 

Total 64  30 34 46.87 

TES 

25 

(dog owner) 

39 

(not) 

 

Titer ≥ 160 

10 

 

4 

15 

 

35 

40 

 

10.25 

Total 64  14 50 21.87 

 

         P > 0.05, X2 = 0.01* 

Table (5): The percentage of positive titer of human sera sample with E/S and TES larval 

antigens. 

 

Antigens % 1-20 21-40 41-60 Total % 

♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ 

E/S 61.53 47.05 58.33 20 0.0 55.55 53.57 41.66 

TES 15.38 35.29 33.33 10 33.33 0.0 25.0 19.44 

Total 38.46 41.17 45.83 16 16.66 27.77 39.28 31.88 

 

P > 0.05   , X2 = 0.001 
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Table (4): IHAT of (64) human sera samples with or without dogs in their houses. 

 

 
IHAT 

+ve -ve 

Antige
n 

Sample 1-20 21-40 41-60 1-20 21-40 41-60 1-20 21-40 41-60 

  ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ 

E/S 

Dog 
owner 

 
 

not 

8 
 
 
 

5 

7 
 
 
 

10 

4 
 
 
 

8 

2 
 
 
 

8 

1 
 
 
 

2 

3 
 
 
 

6 

7 
 
 
 

1 

6 
 
 
 

2 

4 
 
 
 

3 

2 
 
 
 

0 

0 
 
 
 

0 

3 
 
 
 

2 

1 
 
 
 

4 

1 
 
 
 

8 

0 
 
 
 

5 

0 
 
 
 

8 

1 
 
 
 

2 

0 
 
 
 

4 
Total 13 17 12 10 3 9 8 8 7 2 0 5 5 9 5 8 3 4 

TES 

Dog 
owner 

 
 
 

not 

8 
 
 
 
 

5 

7 
 
 
 
 

10 

4 
 
 
 
 

8 

2 
 
 
 
 

8 

1 
 
 
 
 

2 

3 
 
 
 
 

6 

2 
 
 
 
 

0 

3 
 
 
 
 

3 

4 
 
 
 
 

0 

1 
 
 
 
 

0 

0 
 
 
 
 

1 

0 
 
 
 
 

0 

6 
 
 
 
 

5 

4 
 
 
 
 

7 

0 
 
 
 
 

8 

1 
 
 
 
 

8 

1 
 
 
 
 

1 

3 
 
 
 
 

6 
Total 13 17 12 10 3 9 2 6 4 1 1 0 11 11 8 9 2 9 

       

P > 0.05    ,   X2 = 0.015* 
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Plate (2): IHAT of TES larval T. canis  antigen with sera from human having (A) 
and not having dogs (B). (2X). 

 
 

A B 

Plate (1): IHAT of E/S larval T. canis antigen with sera from human having (A) 
and not having dogs (B). (2X). 

A B 
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DISCCUSION 

 Toxocariasis is a public health problem. Human acts as undefinitive hosts in which 

Toxocara larvae will not develop but migrate and survive for a long time. 

        The human antibody titer in two regions (north and south stations) using IHAT test 

revealed that the percentage of positive titer was high in people owning dogs with a total 

percentage of 88% compared to those who are not owners of dogs 40% of E/S antigen and 

20.5% and 10.25% in TES antigen (owners and not owners of dogs, respectively). 

        These two regions are rural with people have low socioeconomic level and many of them 

have dogs in their houses which means a wide spread environmental contamination with T. 

canis eggs. Also, these communities are attributed to poor standered of hygiene and it is quite 

clear that people in these regions may expose to the infection and they are suspected to have T. 

canis larvae in their bodies. Furthermore, climatic conditions of Basrah are conductive to 

keeping T. canis eggs alive for a long time. Kincekova et al. (1999) pointed out that a high 

percentage of seropositive titer against T. canis infection was found in dog-keeping and puppy-

breeding families and the possibility of infection with repeated doses of T. canis larvae in 

human stimulated rise in eosinophilia. Glickman et al. (1978) showed that the sensitivity and 

specificity of T. canis infection in human were 78.3% and 92.3%, respectively by using ELISA 

test. Alderete et al. (2003) considered ≥ 160 as a positive titer for human infection with T. canis 

by ELISA test and they showed that the seroprevalence was 38.8% among infected children 

with the mean age of 9.4 years.Woodruff et al. (1981) examined 219 healthy persons aged 

between 20-40 years old by toxocaral ELISA test and found that 7.3% have antibodies against 

T. canis in Mosul city. The high positive titer in age group 1-20 as compared to the other age 

groups are explained on the basis that this age group has a high contact with soil and some 

animals like puppies or kitten, furthermore, some children may eat soil (geophagia) or put 

their fingers in their mouths. Personal hygiene and behavioral factors like, nail-biting, sucking  
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fingers and   infrequency of daily hand washes could lead to increase Toxocara seroprevalence. 

Moreover, children more than adults have such reasons as frequent contact with contaminated  

soil, poor hygiene and consuming contaminated food make them more frequently infected with 

toxocariasis. Rokni et al. (2000) reported that most patients with VLM infection had a 

previous history of contact with cats showed a high peripheral eosinophilia, leukocytosis and 

high GOT and GPT. A significant increase in seroprevalnce in dog-owner people (5.6%), 

owners of domestic cattle (9.4%) or cats-owners (10.9%) in contrast with people live in city 

and do not owne any animals (Kimmig et al., 1991). Knapan et al. (1983) reported that 

children were more frequently infected than adults with T. canis larvae and more sever 

clinical symptoms were found in children of 1-3 years old and young children had closer 

contact with potentially contaminated soil. Melker et al. (1995) pointed out that anti-Toxocara 

titers were more frequently found in old people and they explained that due to Toxocara titers 

lasted for many years. Acero et al. (2001) showed that a high prevalence with T. canis infection 

was in children under 5 years old but with the mean titer increasing with age, reaching a 

strong correlation between positive antibody titers and children not washing hands before 

eating. A high percentage of seropositive titer 13.33%was found in age group 1-10 years old in 

patient with VLM infection attended to Nehru hospital in north India (Malla et al., 2002). 

Kaplan et al. (2004) measured anti-Toxocara IgG and IgM antibodies by ELISA method in 

mentally retarded children and they reported that the frequency was 18.8% as compared to 

healthy children 7.1%. 

      The high positive value which was found in boys of the present study as compared with 

girls revealed that boys play all the time outside the house making the contact with 

contamination factors high. Ehrhard and Kernbaum, (1979) related the differences in 

seroprevalence between boys and girls with T. canis infection to the differences in social 

behavior. While, Buijis (1993)  
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showed that 7% of children and 20% of adults have a high antibodies titer against T. canis in 

Netherlands. Most positive titer cases were boys when examined (100) children aged 1-14 years 

old at a childrens hospital in Victoria/ Brazil, also, urban children had a high positive titer as 

compared with rurals (Moreira-Silva et al., 1998). Herrmann et al. (1985) reported that  

serologic surveys on T. canis infection in humans of the United States indicated a strong 

association between Toxocara antibody titers and socioeconomic level such as educational 

attainment and income of the head of the house hold. Furthermore, poor hygiene and 

sanitation associated with poverty facilitated transmission of Toxocara infection.  

 

 Toxocara canis اه التعرف على مستوى الأضداد المتكونة تج  

 للانسان في مدینة البصرة
 

عبد الحسین حبش عواد      .د.أ        سوزان عبد الجبار عبد العزیز.د.م.أ                      

 

     كلیة التربیةجامعة البصرة                                          كلیة الطب البیطري    جامعة البصرة    

   قسم علوم الحیاة                                           فرع الأحیاء المجھریة        

                                    

  الخـــلاصــة

وذلك للبحث عن الأجسام الضد المتكونة ضد طفیلي  )كرمة علي والسراجي(تم جمع مائة عینة دم وبراز من منطقتین في مدینة البصرة         

أنثى فحصت بواسطة فحص التلازن  36ذكر و 28. أنثى مصابین بطفیلیات معویة 17ذكر و  19عینات البراز بینت أن .  Toxocara canisالـ

مجموعة تملك كلاباً في بیتھا : كذلك قسمت ھذه الفئات الى مجموعتین رئیسیتین ھما، سنة 60-1الدموي غیر المباشر وبأعمار تتراوح مابین 

فحص التلازن الدموي غیر المباشر وضح ارتفاعـاً موجباً في المجموعة التي تـملك كـلاب ).   39(بیتھا  ومجموعة لاتملك كلاباً في) 25(

سنة أعلى قیمة موجبة  20-1أظھرت الفئة العمریة . TESوالمستضدات الجسمیة   E/Sالإخراجیة   - ضد المستضدات الإفرازیة)  (40,88%

 سنة 20-1في المجموعة العمریة  E/Sفي المستضدات  %61.52أعلى نسبة موجبة كانت . مریةمقارنةً بباقي المجامیع الع) 10(في الذكور 

  سنة  20-1أظھرت أعلى قیمة موجبة في إناث الفئة العمریة   TESمستضدات  . سنة 40-21في إناث الفئة العمریة  %20ذكور واقلھا 

أجمالا یمكن الاستنتاج أن الناس الذین یكونون على اتصال بالكلاب   ).%10(سنة  40-21واقلھا كانت في إناث الفئة العمریة ) 35.29%(

      .Toxocara canisلدیھم القدرة على تكوین أجسام ضد تجاه یرقات الـ  
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