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Chapter -1 

INTRODUCTION 

 

Humans may become infected with several different animal helminths. The most 

common parasites involved are cestodes and nematodes. Their larvae can spread widely 

in human tissues and produce the clinical manifestations referred to as cutaneous, 

visceral, and ocular larva migrans and hydatid cyst. Humans are accidental hosts and 

occurrence is highly dependent on contact with an animal source and often on other 

factors such as human behavior (e.g., pica). In humans, infection produces a wide 

spectrum of diseases. The host immune response, the parasitic load, parasitic growth, 

aggressive larval migration and anatomical distribution influence the disease. 

 

Pakistan is an agricultural-based developing country where people have to work 

outside in the fields, gardens and public places that are contaminated with excreta of 

infected animals due to uncontrolled presence of stray dogs and cats. Furthermore, low 

literacy rate and general unawareness regarding susceptibility and risk have worsened the 

transmission of parasitic diseases. Human toxocariasis is the most commonly known 

disease and is gaining more attention because it can cause visceral and ocular larva 

migrans. The disease, caused by the Toxocara canis, has been reported from all parts of 

the world with an infection rate of approximately 100% in some populations of pups. The 

incidence of T. canis is increasing daily as children are unaware of hygienic measures 
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while playing with infected dogs or in contaminated parks and the increased danger of 

transmission of T. canis (Maqbool et al., 1997). 

 

Many surveys in different parts of the world have been conducted (Muriuki et al., 

1998; Garcia et al., 2004) showing the importance of zoonotic parasitic diseases. The 

potential for some of the parasites to cause opportunistic infections in immuno-

compromised persons could pose a threat to human health.  

 

Cancrini et al. (1998) reported that out of 218 people examined in the Cordillera 

Province, Chile, 130 (60%) subjects were found infected with intestinal cestodes (T. 

trichiura, A. lumbricoides, Strongyloidsstercoralis) and nematodes. There were positive 

associations between T. canis seropositivity and presence of T. trichiura and between T. 

trichiura and hookworm infections in the study subjects. 

 

Ascaris lumbricoides have been reported as the cause of larva migrans in humans 

throughout the world (Kightlinger et al., 1998; Kayes, 1997; Peng et al., 1998). Children 

having close association with their pets are more commonly affected, while play grounds 

and parks are continuously being contaminated with faeces from affected dogs 

(Overgaauw and Boersema, 1998; Mafiana et al., 2000). Surveys from many areas of the 

world reported viable eggs of T.canis present in 10% of soil samples (Kayes, 1997; 

Overgaauw, 1997; Peng et al., 1998; Urquhart et al., 2000; Smith et al., 2001). Genchi et 

al. (1990) collected soil samples from a public park in Milan, Italy, before and after a dog 

show and reported that they were contaminated by significantly more eggs of T. canis, T. 

vulpis and Ancylostoma caninum after the show. Rockiene (1995) examined soil samples 
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in Vievis in the Republic of Lithuania and reported that there was close association 

between soil contaminations and ascariasis.    

 

Agudelo et al. (1990) studied the prevalence of Toxocara canis antibodies in two 

hundred and seven patients living in a poor community of Bogota, Colombia. The authors 

suggested that higher prevalence rate (47.5%) of toxocariasis was attributable to socio-

economic status, weather, pollution, poor hygiene and a greater number of infected dogs. 

The prevalence of T. canis infection in dogs and cats was 53% and 7% respectively, as 

Ascaris lumbricoides ova were found in 9.5% of faecal samples taken from humans. It is 

thought that these factors may help to explain the high prevalence of T. canis infection in 

this community (Parija, 1990). 

 

Intestinal nematodes are a public health problem all over the world and infect a 

large population. The majority of infections are symptomless, but some patients may 

develop asthma, pneumonia, diarrhoea, anorexia and bronchitis (Markel et al., 1992).  

 

Ascariasis is the major problem in child development, while over-crowding, 

contaminated water, poor socio-economic status, poor sanitary conditions, and low 

literacy rate of parents are major factor in the causation of this disease. The severity of 

this disease depends on the parasitic load, poor sanitation and nutrition in Pakistan 

(Ahmad et al., 2003). In many cases, larval invasion is limited to the liver and may give 

rise to hepatomegaly and eosinophilia, abdominal pain, fever, vomiting and diarrhoea 

(Urquhart et al., 2000). The larval stages may cause visceral larva migrans and eye 

infection in children (Ehrhard and Kernbaum, 1979; Maqbool et al., 1996; Maqbool et 
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al., 1997; Urquhart et al., 2000). Due to larva mirgans, children living in rural areas 

sometimes may develop nervous symptoms (Magnaval et al., 1994).  

 

In rural areas of under-developed countries population explosions, low health 

status, combined family system, improper nutrition, and very low income provide ideal 

conditions for parasitic infestations. Despite the above mentioned conditions it iavailable. 

A few surveys conducted in various areas of Pakistan have shown the gravity of this 

problem (Akhtar and Javed, 1985; Akhtar and Riffat, 1987, 1991). All thess a matter of 

sorrow that information on helmintic infections for various regions of Pakistan are not yet 

e reports were based on preliminary information collected from different local hospitals 

and schools. The information was available only to those people who could access the 

hospital records. Furthermore, people living in remote and under-developed areas and 

who never visit hospitals are yet to be contacted. It is urgently needed to access these 

poor, uneducated people who comprise more than 20% of the population.  

 

No remarkable research has been planned regarding zoonosis. Therefore, poor 

sanitation, contaminated water, adulterated food, contact with wild animals, junk food on 

which flies and dust are present offer the greatest risk factors and most people living in 

these poor areas have no awareness of them. The health department is not taking strict 

measures to check the hygienic standards for humans and other animals. Stray dogs and 

cats are continuous dangers to the community. Even the veterinarians and medical 

doctors are not performing specific research to reduce the danger of zoonotic diseases. 

Keeping in view the zoonotic importance of the infection, the present project was 

designed with the following objectives.  
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OBJECTIVES 

1. To study the epidemiological and zoonotic potential of Toxocara in dogs and 

humans at different localities of Lahore. 

2. To collect soil samples from public places to record the prevalence of larvae of 

Toxocara canis.  

3. To conduct and compare therapeutic trials using herbal and allopathic drugs.  
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REVIEW OF LITERATURE 

 

Life Cycle: 

               Toxocara canis has a very complex life cycle in ascaridoids with four possible 

modes of infection. The egg containing L2 being infective, at optimal temperature, (22 to 

26oC) four weeks after being passed. After ingestion, and hatching in the small intestine, 

the L2 travels by the blood stream via the liver to the lungs, where the second moult 

occurs. The L3 returns via the trachea to the intestine where the final two moults take 

place. This form of infection occurs regularly only in dogs of up to three months old. 

 

                 In dogs over three months of age, the hepatic-tracheal migration occurs less 

frequently, and at six months it has almost ceased. Instead, the L2 travels to a wide range 

of tissues including the liver, lungs, brain, heart and skeletal muscles, and the walls of 

alimentary tract. In the pregnant bitch, prenatal infection occurs, larvae become 

mobilized at three weeks prior to parturition and migrate to the lungs of the foetus where 

they moult to L3 just before birth. In the newborn pup the life cycle is completed when 

the larvae travel to the intestine via the trachea, and the final moults occur. A bitch, once 

infected, will usually harbour sufficient larvae to infect all her subsequent litters, even if 

she never again encounters the infection. A few of these mobilized larvae, instead of 

going to the uterus, complete the normal migration in the bitch, and the resulting adult 

worms produce a transient but marked increase in the faecal Toxocara egg output in the 

weeks following parturition. 
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               The suckling pup may also be infected by ingestion of L3 in the milk during the 

first three weeks of lactation. There is no migration in the pup following infection by this 

route. Paratenic hosts such as rodents or birds may ingest the infective eggs and the L2 

travels to their tissues where they remain until eaten by a dog when subsequent 

development is apparently confined to the gastrointestinal tract. A final complication is 

recent evidence that bitches may be reinfected during late pregnancy or lactation, leading 

directly to transmammary infection of the suckling pups and once patency is established 

in the bitch, contamination of the environment with eggs. 

 

EPIDEMIOLOGY: 

Figaro-Fletcher and Landman (1988) conducted a survey on 145 toddlers, 6 to 

36 months of age, in suburb in Kingston, Jamaica, where they studied the association 

between parasitism and nutritional status. It was recorded that in the 12 to 17 month age 

group, 76% of the children were affected. Thirty-six percent had one or more parasites; 

particularly 63% were infected with Ascaris lumbricoides. The highest parasitic 

prevalence (63%) was observed in children of the 30 to 36 month age group. There was 

significantly no effect of nutritional status between affected children with and without 

parasites.  

 

Kosoff et al. (1989) conducted a survey to study Ascaris lumbricoides prevalence 

in two adjacent, but socio-economically distinct urban Costa Rican communities: a 

squatter settlement and a community with access to modern sewage facilities. The 

prevalence of the infection was significantly higher in squatter children (1 to 14 years 

old).  The results suggested that local community-based helminthic parasite surveys may 
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more accurately portray the actual health status of socio-economically diverse urban 

populations.  

 

Kan et al. (1989) made a comparison of the geo-helminths infection in children 

living in rural estates and urban slum areas of Malaysia. The study revealed the 

characteristics of geo-helminth infections in children from birth to 15 years of age, living 

in rural areas and analyzed according to age, sex and ethnic origin as compared with the 

urban slum-dwelling children of similar age groups and ethnic origins. The prevalence 

and intensity of ascariasis was significantly higher among children from the urban slums. 

Slum-dwelling ethnic Indians and Malays had higher levels of infection with Ascaris 

lumbricoides than their rural counter parts. 

 

Kan (1989) examined a total of 819 Indian inhabitants (from 6 months to over 60 

years of age) in an oil- palm plantation in West Malaysia for soil-transmitted 

helminthiasis. Using the zinc sulphate flotation and Kato-Katz thick-smear techniques he 

found that nearly half (51.0%) of the inhabitants were infected with Ascaris lumbricoides 

and Trichuris trichiura (36.4%). Soil-transmitted helminthiasis (both single and mixed 

infections) were significantly more common among children and young adults form 6 

months to 20 years of age where 67.1% (range: 64.7-70.3%) of this age group were 

infected. The infection rate declined to about 25% or less among elderly people over 50 

years of age. Trichuris mixed with Ascaris was the most common type of double 

infection reported. However, there were no significant differences in the distribution of 

the types of single and double infections among inhabitants of different age groups, nor 

were there any significant differences in the distribution of soil-transmitted helminthiasis 



REVIEW OF LITERATURE 
 

 9

among male and female inhabitants. The socio-economic, environmental and cultural 

factors contributing to persistent high rates of infection with soil-transmitted helminths 

among plantation inhabitants were studied  

 

Roberston et al. (1989) carried out a survey to determine values for the 

prevalence and intensity of intestinal helminths infection in children living in Cocle 

Province, Republic of Panama. The data set consisted of the results of microscopic 

examinations (modified Kato-Katz technique) of stool samples collected in November 

1987 from 661 children attending primary schools in four communities in the Province. 

The overall prevalence of Ascaris lumbricoides infection was found to be 18.2%. There 

was a significant difference between the infection prevalence values for children 

attending the different schools, but not with respect to age or sex. The data revealed 

evidence of a positive association between siblings at one school only for each helminth 

infection. There were extreme variations in the values for intensity of infection (20 to 

126,180 eggs per gram of faeces for Ascaris lumbricodies), while highly significant and 

unexplained differences were observed in the intensity of Ascaris lumbricoides infection 

by primary school. 

 

Balci et al. (1990) studied the prevalence of parasites in school children having 

different socio-economic status and three methods (direct wet mounts, concentrated 

saline floatation techniques, and zinc sulfate centrifugal floatation) for diagnosing various 

intestinal parasites were evaluated. The prevalence of parasites at schools with low and 

high socio-economic status differed significantly (27% vs. 5% respectively). It was noted 

that combined diagnostic methods were superior to single methods. The combined 
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methods of detection, i.e., wet mounts and zinc sulfate centrifugal floatation, was the 

most sensitive method (diagnosis rate 90%). But combined methods of direction, i.e., wet 

mounts and concentrated saline floatation techniques were found to be the simple 

methods giving almost equal results (86%). 

 

Chhotray and Ranjit (1990) reported the prevalence of helminthic infection over 

a period of one year among 297 school children, aged 5 to 20 years in a sub urban area of 

Bhubaneswar in India. Ascaris lumbricoides infestation was found to be the most 

common helminthic infection (61.7%). The re-infection rate was found to be 7.4% and 

the fresh infection rate was found to be 11.4% and 39.8% at the end of six months and 

one year respectively.  

 

Ratard et al. (1991) conducted a national survey of Ascaris lumbricoides in the 

Cameroon on more than 22,000 children from a random sample of 512 schools. The 

prevalence rate of Ascaris lumbricoides infection was very low in the tropical zone 

(below 5 %), increased markedly in the equatorial zone, Guinea-type climate, to 60-85%. 

In the equatorial zone with Cameroon-type climate, prevalence was slightly lower (50 to 

70%) for Ascaris lumbricodies. 

 

Gurses et al. (1991) examined 294 stool samples of children of different social 

status and environmental conditions for intestinal parasite. The age range was from 7 to 

13 years. Of these children, 43% were females and 57% were males. The overall parasite 

incidence was 29.3%. The predominant parasite was Ascaris lumbricoides (2.3%).  
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Coskun (1991) collected 531 stool samples from primary school students. The 

age ranged of the students was between 7 to 13 years; of the total 49% were females and 

51% males. The incidence of parasite of infestation was 36.9% among of which the 

predominant parasite was Ascaris lumbricodies. 

 

Fashuyi (1992) collected and examined faecal samples from subjects in inhabited 

project areas of Owena River Basub and Rural Development Authority at Okitipupa, 

Akure Ifon and Ajowa, which are located in different geographical areas of Ondo State, 

Nigeria. Ascaris lumbricoides was found to be 43.1%. Infection was the highest in 

children of 6 to 10 and 11 to 15 years, while the lowest in those over 25 years. 

 

Hall et al. (1992) reported that intestinal helminthes are the most common and 

widespread infection of humans. Most worms are aggregated in a few potential 

hosts.Some individuals are predisposed to heavy infections and that morbidity could be 

controlled by the treatment of heavily infected individuals only. An investigation of the 

prevalence and intensity of soil-transmitted helminthiasis was undertaken in four villages 

in Oyo state, Nigeria. Diagnosis was based on examination of stool samples for the 

presence of helminth ova in all age classes.  

 

Asaolu et al. (1992) reported the prevalence of Ascaris lumbricoides (61.5 to 

72.2%) in Southern Nigeria. The mean egg count of Ascaris lumbricoides varied from 

6,815 to 10,823 per gram of faeces. Host age, sex and household size were found to be 

significant factors influencing faecal egg output, and indirect measure of the intensity of 

the helminth infection. 
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 Dumenigo et al. (1994) recorded that prevalence of Toxocara canis in Cuba and 

for the first time in the domestic city of Havana. The results showed a 17.9% prevalence 

of T. canis, a high risk factor for transmission to humans. A total of 300 faecal samples 

were processed through direct-smear examination and floatation methods. It was noted 

that infection was dependent upon the hygienic condition of the houses. The age of the 

animals and sex did not play a significant role.  

 

 Averbeck et al. (1995) described a diagnostic protocol for distinguishing the eggs 

and/or adult worms of Baylisascaris procyonis, Toxocara canis and Toxocara leonine in 

dog or raccoon faeces. Eggs were separated from faeces using standard centrifugal 

techniques. Adult worms can be cleared in lactophenol or glycerine before examination 

by light microscopy. Baylisascaris. procyonis eggs were found to be ellipsoid with an 

average size of 75 µm by 60 µm. A thick, brown, granular protein coat usually surrounds 

the true shell, which was smooth and colorless. A small percentage of eggs, however, had 

a partial protein coat or no protein coat. The embryo was dark brown and the space 

between the embryo and the true shell was comparatively wide. Both sexes of B. 

procyonis had reduced cervical alae, which can only be seen in histological cross section 

of the anterior end of the worm. Toxocara canis eggs were usually sub-spheric or 

ellipsoid and average 90 µm by 90 µm in size. The eggs had an intact dark brown protein 

coat that was pitted like a golf ball. The single cell embryo was dark brown and nearly 

filled the cavity of the egg. The adults had a pair of enlarged cervical alae, which gave 

the anterior end the appearance of an arrowhead. Toxocara leonine eggs averaged 80 µm 

by 70 µm in size. The eggs had a smooth surface without a protein coat. The embryo was 
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grayish and translucent. Adult T. leonine had cone-shaped tails with a pair of non-winged 

spicules. 

 

 Guclu and Aydenizoz (1995) reported that in Kenya 37.7% of dogs were found 

to be infected with mixed parasitic infections. Infection was significantly higher in stray 

dogs (60.65%) than in domestic dogs (14.75%). Among these Toxocara infections was 

14.75 %. 

 

 Lee and Lee (1966) examined post-mortem 11 dogs of over 7 months of age in 

the Taegu area, Korea in September-November, 1993. Fifty-three (48%) had nematodes 

in their small intestine, 30 had Ancylostoma caninum, 21 Toxocara canis and 2 Toxocara 

leonine. 

 

 Maqbool et al. (1996) designed a study to determine the prevalence of some 

parasite diseases of zoonotic significance in dogs in Faisalabad, Pakistan. The most 

prevalent parasitic infections were Echinococcus granulosus (12.5%). Taenia ovis 

(6.8%), Taenia pisiformis (5.6%), Taenia hydatigena (20.5%) and Ancylostoma caninum 

(3.7%).Whereas the less prevalent parasites were Dipylidium caninum and D. lutum. The 

incidence of hydatidosis in humans also was recorded. A correlation of hydatid diseases 

with E. granulosis in dogs and its significance for public health was discovered. The 

current study also included a comparison of the efficacy of niclosamide, epsiprantel and 

mebendazole. Results indicated that niclosamide, epsiprantel and mebendazole were 

89.5, 90.0 and 96% effective, respectively, against cestode infections in dogs. 
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Khuroo (1996) reported that ascariasis is an important infection of global 

distribution with more than 1.4 billion persons infected throughout the world. The 

majority of the infections occur in the developing countries of Asia and Latin America. 

Of 4 million people infected in the United States, a large percentage is immigrants from 

developing countries. Ascaris-related clinical disease is restricted to subjects with heavy 

worm load with an estimated 1.2 to 2 million such cases, with 20,000 deaths occurring in 

endemic areas per year. More often, recurring moderate infections cause stunting of 

linear growth, reduced cognitive function, and contribute to existing malnutrition in 

children in endemic areas. Ascaris infection is acquired by the ingestion of embryonated 

eggs. The larvae while passing through the pulmonary migration phase of maturation 

cause Ascaris pneumonia. Intestinal is usually detected as an incidental finding. Ascaris-

induced intestinal obstruction is a frequent complication in children with heavy worm 

loads. The effects of infection can be complicated by intussusceptions, perforation, and 

gangrene of the bowel. 

 

Sugunan et al. (1996) conducted a survey among the rural and urban settlers and 

two tribal groups (Nicobarese and Onges), of the Andaman and Nicobar islands in the 

Bay of Bengal. The survey covered pre-school, school-aged children and adults. Out of 

the total 1,384 stool samples examined, 652 (47.1%) showed ova or cysts of one or more 

intestinal parasites. Among the pre-school children, Nicobarese showed the highest 

prevalence rate (80.5%) followed by urban (46.7%) and rural 38.6%) pre-school children. 

Ascaris lumbricoides was the most common parasite encountered in all the groups of pre-

school children. Ascariasis was more common among urban children than in rural 

children. The school-age children among rural settlers showed an overall prevalence rate 



REVIEW OF LITERATURE 
 

 15

of 61.1% which was significantly higher than that among the rural pre-school children. 

Among the school-age children also, ascariasis was the most common form of parasitosis. 

Nicobarese and Onge also reported that adults were more commonly affected than 

younger subjects in rural localities of the Andaman Islands.  

 

Akgum (1996) examined a total of 17 patients with intestinal obstruction 

attributable to Ascaris lumbricoides. Five of the subjects in the study were adults and 12 

were children. The most common sign and physical findings were abdominal pain, 

nausea, constipation and vomiting. Morbidity and mortality rates were 29% and 17%, 

respectively. The study suggested that simple bowel obstruction is the fatal complication 

of Ascaris lumbricoides infestation, which was seen particularly in pre-school and young 

school-aged children living in unhygienic conditions. 

 

Appleton and Gouws (1996) studied the effect of climate and topography on the 

distribution of Ascaris lumbricoides in school-children. Changes in prevalence were 

investigated along an altitudinal transect from approximately 50 m above sea level near 

the coast to approximately 1,700 m in the foothills of the Drakensherg Mountains, 

KwaZulu-Natal, South Africa. These changes were related to several permutations of 

temperature, rainfall and evaporation, using unvaried and multiple regression analyses. A 

total of 693 primary school children aged between 7 and 15 years were examined from 

six communities along the 150 km transect. Changes in the prevalence of Ascaris 

lumbricoides was correlated with rainfall-derived variables. A total of 17 parasite species 
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were recovered along transect, but polyparasitism were negatively correlated with 

altitude.  

 

Kightlinger et al. (1998) reported that the Ascaris lumbricoides worm counts as 

the outcome product of exposure proxy variables. A survey of 663 children, 4 to 10 years 

old, living in southeastern Madagascar revealed a prevalence of 93% for Ascaris 

lumbricoides. Worm expulsions were conducted on 428 of these children. Data revealed 

an over dispersed distribution of Ascaris lumbricoides with an arithmetic mean of 19.2 

worms per child. A concurrent socio-economic household survey was conducted by 

visitation and interview. Exposure to infection was assessed by environmental, 

demographic, behavioral, and socio-economic indicators. Ascaris lumbricoides 

aggregations were associated with gender, housing style, ethnicity and agricultural 

factors. Results suggested that exposure and infection are ubiquitous in this child 

population and that Ascaris lumbricoides intensity is influenced by gender-related 

behavioral and environmental factors that contribute to exposure. Geo-phagia is also an 

important risk factor for orally acquired nematode infections in African children. 

Education regarding geo-phagia prevention should be an integral component of a soil-

transmitted parasite control program. 

 

Saldiva et al. (1999) evaluated the role of intestinal parasites on nutritional status 

in three rural areas of Brazil. A total of 520 children aged 1 to 12 years were studied 

through a questionnaire concerning housing, socio-economic conditions and a 24-hour 

food intake recall. Measurements of weight and height were also performed, and three 
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stool samples were collected on consecutive days for parasitological analysis. A high 

prevalence of intestinal parasites was detected, with Ascaris lumbricoides at 41% being 

the most prevalent. Eleven percent of the children were classified as showing stunting. 

Inadequate daily caloric intake was observed in 78% of the population and the proportion 

of those with inadequate protein intake was 34%. Stunting was significantly associated 

with estimators of low economic income, inadequate protein intake and polyparasitism, 

especially in associations between Ascaris lumbricoides and Trichuris trichiura. 

 

Peng et al. (1998) carried out a longitudinal study in China on a cohort of 215 

people who remained untreated from June 1993 to June 1994, while using faecal egg 

counts to examine the course of transmission and aspects of the natural regulation of the 

infection with Ascaris lumbricoides. The results indicated that the parasite population 

remained relatively stable during the one year, since overall prevalence remained steady 

above 60%. About 40% of the people in the cohort retained their infection intensity status 

throughout the year, in terms of light, medium, and heavy infections. The regulation of 

infection in the population could be attributed to the tendency for the loss of worms from 

people with initial light infections and the movement to medium infection intensity status 

of people with both light and heavy infections. Compared with adults, children showed a 

stronger tendency of retaining initial infections, but weaker tendencies for keeping initial 

light infections and clearing themselves of infection.  

 

Hanitrasoamampionona et al. (1998) conducted an epidemiological study of 

human intestinal helminthiasis in the middle west of Madagascar, with 4,571 adults and 
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children ranging from six months to 90 years of age in 61 communities. Faecal 

examination revealed that ascariasis was the dominant nematodosis in the middle west 

with high prevalence in the high-altitude communities. Prevalence of Ascaris 

lumbericoides infection among children was very high. It was found that malnutrition and 

environmental conditions played very important roles in the causation and spread of this 

infection. 

  

Zunino et al. (2000) reported that canine-borne helminthiasis constituted a 

worldwide problem. Some of these parasites can originate serious pathologies in humans. 

The researchers conducted horizontal surveys regarding the contamination degree 

evaluated as faeces per hectare and on parasite prevalence in faeces in six localities of the 

Province of Chubut, Argentina. Contamination degrees ranged from 32 to 147 per faecal 

dropping per hectare. Toxocara spp. (17.4%), Strongyloides spp. (5.1%) and Ancylostoma 

spp. (5.6%) were the main genera among other parasites detected. As a whole, the 

analysis revealed that contamination degree, prevalence and human behavior in relation 

to the exposure to the parasite would be the main factors to be taken into account in 

formulating control measures. Transmission risk patterns in Chubut were not 

homogenous; therefore, studies and control strategies should be devised and implemented 

at the local scale. 

 

Fok et al. (2001) examined a total of 490 canine faecal specimens collected in the 

eastern and northern regions of Hungary for helminth eggs. From the results it appears 

that more than 50% of the dogs were infected with at least one parasite species. The 

prevalence of eggs (%) in the two regions was as follows: Toxocara canis (24.3 to 30.1), 
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Trichuris vulpis (20.4 to 23.3), Ancylostomatidae (8.1 to 13.1), Capillaria (0 to 7.3), 

Toxascaris leonine (0 to 2.1), Taenia-type (2.4 to 2.8), Dipylidium caninum (0.4 to1) and 

Coccidia (3.4 to 3.5). Of the positive dogs, 8.5 to 18.1% harbored two or more species of 

parasites. The prevalence of parasitic infection was also evaluated according to the 

maintenance, feeding and age of the animals. The significance of zoonotic diseases 

(echinococcosis, toxocrosis, ancylostomatidosis) caused by intestinal helminthes makes it 

necessary to know the infection status of domestic dogs and to take measures for control. 

 

Luty (2001) evaluated the prevalence of Toxocara in 445 dogs, 105 cats and 92 

red foxes from the Poznan region during 1997-1998. Forty-one cats were infected 

(39.0%), 140 dogs (32.0%) and 15 red foxes (16.0%) Toxocara canis was found most 

frequently in pups up to 3 months old (58.0%) and T. cati in kittens 4 to 6 months old 

(64.0%). Toxocara was much more prevalent amongst adult red foxes (14.0%) than adult 

dogs (3.0%). In contrast to cats, dogs and foxes were less infected than males. The study 

suggested that cats may constitute an underestimated risk of transmission of Toxocara. 

The study suggested that cats may constitute an underestimated risk of transmission to 

humans and the progressive synatropization of red foxes may also increase the sources of 

environmental contamination with Toxocara eggs.  

 

Minnaar and Krecek (2001) collected one hundred and sixty-four faecal 

samples, 148 adhesive tape swabs and 132 blood samples from dogs in Boksburg to 

assess the prevalence of helminths parasites. Sixty nine of these dogs were also 

necropsied to determine the prevalence of helminths in the gastrointestinal tracts. 
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Ancylostoma caninum was the most common helminth (88.0%) followed by Dipylidium 

caninum (39.0%), Toxocara canis (36.0%), Ancylostoma braziliense (20.0%), Spirocerca 

lupi (14.0%), Toxocara leonine (9.0%). Trichuris vulpis (6.0%), Joyeuxiella pascualei 

(6%) and Taenia spp.(4%). The microfilariae of Dipetalonema reconditum were found 

only in 2% of the blood samples.  

 

Minnaar et al. (2002) focused this study on the helminth parasites of dogs in the 

Bloemfontein area of the Free State Province of South Africa. Samples were collected 

form 63 stray dogs of which Toxocara canis infection was 21%.  

  

Ishiyama et al. (2003) conducted a small-scale cross sectional study on intestinal 

parasitosis in a remote hilly village in western Nepal in January, 2001. Stool samples 

collected from 115 inhabitants (41 males and 74 females aged 1 to 89 years) were 

examined by direct smear method in duplicate. Overall prevalence rate was 27.0% with a 

marginally high positive rate in males (p > 0.05). Dalits, i.e., the lower caste people, had 

the highest prevalence (71.4%) than Tibeto-Burman and Indo-Arvan ethnic groups (p > 

0.05). People having toilets had marginally low positive rate. 

 

Singh et al. (2004) collected a total of 1,010 stool samples from primary school 

children in Manipur, India. The researchers examined subjects 5 to 10 years of age from 

September, 1998 to October, 2000. The maximum number of parasitic infection occurred 

in the age of 5 to 6 years (27.0%) in both sexes. Among the parasites Ascaris 

lumbricoides was the most common at 19.6%. 
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Okyay et al. (2004) reported that intestinal parasitic infections are among the 

most common infections worldwide. Epidemiological research carried out in different 

countries revealed that the social and economic situation of the individual is an important 

trait in the prevalence of intestinal parasites. A total of 456 stool specimens were 

collected in Ayuin, Turkey. Intestinal parasite prevalence was higher in the rural areas, in 

children with less than primary school-educated mother, in children who use their hands 

for washing the anal area after defection and children who use toilet paper sometimes or 

never. The relation between child health and mother education is well known. Children 

were traditionally taught to wash their anal area by hand. Toilet paper usage was not 

common and might be due to low income or just a behavioral habit. Interventions 

including health education on personal hygiene of students and parents, especially of 

mothers are required. 

 

Nishiura et al. (2002) studied the prevalence and intensity of Ascaris 

lumbricoides in 492 children from five rural villages in the Northern Area of Pakistan. 

The overall prevalence of Ascaris lumbricoides was 91 infections are among the infection 

was found in children aged 5 to 8 years. Selected socio-cultural and behavioral variables 

for Ascaris lumbricoides infections that might be relevant for the design of appropriate 

prevention and control programs were also investigated. Univariate analysis associated 

Ascaris lumbricoides intensity with age (p = 0.004), location of household (p < 0.01), 

defecation practices (p = 0.02), soil eating habit (p < 0.01), hand washing after defecation 

(p < 0.01), and living with children under 5 years old (p = 0.02). Multivariate analysis 

identified the children’s age 5 to 8 years (p < 0.01), location of household in Surngo, 

Askole and Stakehun where the pilot health care model activities were not done (p < 
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0.01), and living with children under 5 years old (p = 0.03) as variables statically 

associated with the intensity of Ascaris  lumbricoides. The results indicated that there 

were certain clear risk factors in Ascaris lumbricoides transmission, and that its intensity 

was influenced by age-related behavioral and environmental factors that contribute to 

exposure. 

 

Jex et al. (2008) reported that Toxocara canis (Ascaridida: Nematoda), which 

parasitized (at the adult stage) the small intestine of canids, can be transmitted to a range 

of other mammals, including human, and can cause the disease toxocariasis. Despite its 

significance as a pathogen, the genetics, epidemiology and biology of this parasite 

remains poorly understood. In addition, the zoonotic potential of related species of 

toxocara, such as T. cati and T. malaysiensis, is not well known. Mitochonodrial DNA is 

known to provide genetic markers for investigations in these areas, but complete 

mithochonodrial genomic data have been lacking for T. canis and its congeners. In the 

present study, the mitochondrial genome of T. canis was amplified by long range 

polymerase chain reaction (long PCR) and sequenced using a primer-walking strategy. 

This circular mitochondrial genome was 14,162 bp and contained 12 protein coding, 22 

transfer RNA, and 2 ribosomal RNA genes consistent for secernentean nematodes, 

including Ascaris suum and Anisakis simplex Ascaridida. The mitochondrial genome of 

T. canis provides genetic markers for studies into the systemics, population genetics and 

epidemiology of this zoonotic parasite and its congeners. Such markers can now be used 

in prospecting for cryptic species and for exploring host specificity and zoonotic 

potential, thus underpinning the prevention and control of toxocariasis in human and 

other hosts.  
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Klimple et al. (2010) investigated the prevalence of various intestinal parasites in 

dogs in Fortaleza, a Brazilian metropolitan area. A total of 46 stray dogs were autopsied 

to collect the intestinal contents to check for the presence of parasites. Faecal samples 

were also collected for the identification of intestinal parasites using the merthiolate 

iodine formaldehyde concentration technique. Results revealed that five different parasite 

species were identified including one each for protozoan and cestode, along with three 

nematode species. In the intestinal content, 3,162 specimens of four helminth species 

were found: A. caninum (prevalence of 95.7%), D. caninum (45.7%), T. vulpis (4.3%) 

and Toxocara canis (8.7%). 

 

Mandarino-Pereira et al. (2010) determined the prevalence of parasites in the 

soil and faeces of dogs in Seropédica, Brazi through different diagnostic tests. The 

Dunsmore’s and Rugai’s techniques were used to recover the parasites from the soil 

samples, while three techniques namely Willis Technique, Hoffman technique and 

centrifugal-flotation technique were employed for the detection of ova from the faecal 

samples. Eighty-one fresh fecal samples from dogs and soil samples from 7 locations in 

the above mentioned area were analyzed. Results showed the efficacy of each test was 

variable for each species. Toxocara was the second most prevalent parasite recovered 

with no statistical difference between the two techniques used. However, there was 

significant difference (p < 0.05).in the detection percentage of Toxocara species as 

detected by three techniques described above (Willis, Hoffman and centrifugal flotation 

technique)  

 

 



REVIEW OF LITERATURE 
 

 24

ZOONOTIC POTENTIAL 

O’Lorcain (1994) examined nine playground sites in Dublin city, Ireland. They 

selected two main types of playgrounds, neighborhood and adventure playgrounds. A 

total of 228 samples (78 sand, 122 soil, and 28 woodchip samples) were removed. These 

samples were positive (15%) for Toxocara canis ova. The T. canis ova identified were 

infective. The findings in this study suggest that the sample moisture content contributes 

to the long-term survival of infective Toxocara ova in the environment. A recovery rate 

of 69.8% was achieved with a modified version of the floatation method. 

 

Abu-Esha and Aal (1995) reported that out of 685 canine faecal deposits 

collected from the road sides and public places from Ismailia city, Egypt. 500 (73.0%) 

harbored parasite ova, oocysts and or cysts. From the 500 infested samples, 49%, 34.4%, 

14% and 2.6% were positive for 1 to 4 species respectively, of parasite ova, oocysts or 

cysts. Infection rates for Toxocara leonina and Toxocara canis were found to be 25.5% 

and 32.1% respectively. 

 

Awasthi and Pande (1997) conducted a study to assess the prevalence of 

intestinal parasites and their association with malnutrition in a sample of pre-school 

children from 32 randomly chosen anganwadi centers in urban Lucknow, India. All 

eligible children registered with the anganwadi worker were enrolled. Findings were 

based upon the study of 549 boys and 512 girls aged 1.5 to 3.5 years. Most of children of 

(67.1%) were underweight, 62.8% were stunted, and 26.5% were wasted. Parasites were 

detected in 17.5% of children by single faecal smear examination. Of those, Ascaris 
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lumbricoides was found in 124 (68.1%) and Giardia lamblia in 60 (32.9%) children. 

There was no association between weight or height and parasite positive status.  

 

Pegelow et al. (1997) conducted a parasitological survey of children aged 8 to 10 

years form 10 schools located in the rural district Sukaraja, West Java, Indonesia. A total 

of 348 faecal samples were examined by using a modified Kato-Katz thick smear 

technique. Among helminths, soil-transmitted nematode infections were being highest for 

Ascaris lumbricoides 44.0%. For helminths Ascaris lumbricodies, school to school 

differences in parasite prevalence and infection intensity were observed. These 

differences were probably due to different socio-economic and sanitary-environmental 

conditions. Nutritional status was characterized by an average anemia rate of 13% and a 

prevalence of 51% stunting. All nutritional indicators differed significantly from school 

to school.  

 

Tsuyuoka et al. (1999) reported that anemia affects half the school-age children 

and adolescents in developing countries. The main causes have been found to be parasitic 

infections, malaria, and low iron intake. This study described the prevalence of anemia, 

parasitic infections, and nutritional status of children attending public primary schools in 

Araacaju, Northeast Brazil. Of 360 students, 26.7% were anemic, and the prevalence was 

higher in children under 8 and over 15 years of age. Overall prevalence of intestinal 

parasites was 42%, with Ascaris lumbricoides at 28.7%. There was an association 

between parasitic infections and poor sanitary conditions, but there was no association 

between anemia and presence of intestinal parasites. 
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Brooker et al. (1999) reported that intestinal nematode infections are recognized 

as a major public health problem, and helminth control is currently being directed 

towards school-aged children who are known to harbor the heaviest infections and are 

most likely to suffer from associated morbidity. However, few data are available for the 

epidemiology of intestinal nematodes in pre-school children in Africa, and the 

contribution of hookworm infection to the etiology and severity of anemia among pre-

school children remains poorly understood. The epidemiology of parasitic infections in 

460 pre-school children who were part of a larger case-control study of severe malaria in 

Kilifi on the Kenyan coast was investigated. Almost one-third (28.7%) were infected with 

hookworm and 20.2% with Ascaris lumbricoides. Infection prevalence of each species 

rose with age, and the prevalence of heavy infection with hookworm and mean intensity 

of hookworm were markedly age-dependent. One third (34.3%) of children had malaria. 

Overall, 76.3% of children were anemic with the prevalence decreasing with age. Anemia 

was significantly worst in children with heavy hookworm infection. This relationship 

held for all ages and both sexes and was independent of socio-economic factors. The 

application of attribute morbidity methods confirmed the contribution of hookworm 

infection to anemia. 

 

Phiri et al. (2000) conducted a cross-sectional survey to investigate the 

prevalence, intensity, and potential risk factors of acquiring such infections among 

children aged 3 to 14 years in similar urban and rural communities in southern Malawi. 

Stool samples were collected from 553 children (273 urban and 280 rural). The overall 

prevalence of helminth infection was significantly higher in the urban than in the rural 

subject (16.5% vs. 3.6%; p < 0.001), mostly because of differences in the prevalence of 
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Ascaris lumbricoides infection. Living in an urban community was associated with a 

significantly higher risk of infection, even after controlling for potential confounding 

factors. In the urban community, risk factors included having pools of water/sewage 

around the house, not wearing shoes, not attending school, having mothers with 4 to 8 

years education, and having mothers below 35 years of age. In this part of Africa, efforts 

to reduce helminth infections may best be focused on reducing geo-helminth burden in 

urban areas. 

 

Habbari et al. (2000) conducted a study of 1,343 children, 740 of whom were 

from five communities using raw waste water for agricultural purposes and 603 were 

from four control communities that do not practice waste water irrigation. A 

questionnaire-interview with children and parents was used to collect data on possible 

demographic, hygiene and behavioral-contact risk factors such as sex, age, family, size, 

parental education parental occupation, source of water, toilet in house, hand-washing, 

contact with waste water and contact with waste water-irrigated land. Ascariasis 

prevalence was found to be approximately five times higher among children in waste 

water-impacted regions compared to control regions. Contact with waste water, waste 

water-irrigated land public water supply were found to be associated with higher 

infection rates. 

 

Onyishi and Okafor (2005) reported the incidence of the parasitic disease, 

especially infection with helminthes, among school children within the Anambra River 

Basin Irrigation Project Area in Ayamelm local Government Area of Anambra State, 

Nigeria. A cross section survey revealed the prevalence of hookworm ascariasis. Analysis 
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of the prevalence data showed that Ascaris lumbricoides (24.0%) is the dominant 

helminthic parasite in the area. Age of the children affected the level of the prevalence of 

the parasitic diseases, e.g., younger children were more comely affected than the older 

children. Poor sanitary conditions emanating from poor sewage disposal facilities, poor 

potable water, full participation in irrigated rice farming, and poor housing were factors 

affecting the parasitic disease status of the school children and possibly the whole 

communities. 

 

HAEMATOLOGY 

Talaizadeh et al. (2007) reported that toxocariasis is a worldwide helminthic 

zoonosis due to the infection of human by larva of Toxocara canis or Toxocara cati. In 

this study, three cases of human visceral larva migrans were reported who were admitted 

to Imam Khomeini Hospital, Tehran, Iran. The first case was a 5-year-old male referred 

to hospital with symptoms of abdominal pain, losing appetite, tenderness, cashexia, fever, 

and 9.5 gm/dl of haemoglobin. Abdominal sonography revealed an echohetrogeny 49 × 

20 × 54 mm in the right upper quadrant (RUQ) and indicated an abscess of fecalis mass. 

Laparatomy was carried out and 26 cm of large intestine including caecum, attached 

small intestine and appendix (5 cm in length) and ilocaecal lymph node measuring 2.5 × 

1.5 × 0.7 cm were removed. Histopathology indicated toxocariasis. The second patient 

was a two-year-old girl admitted to the same hospital with symptoms of abdominal pain, 

tenderness, loosing appetite, and loosing weight for two months. The patient was anemic 

and hypereosinophilic (46%). Physical examination indicated a solid mass in RUQ. 

Abdominal sonography revealed a solid hypoechoic mass with a margin measuring 88 × 

44 × 63 mm. The solid mass was removed after laparatomy. Histopathological 
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examination verified the serological test against Toxocara toward toxocariasis. The third 

case was a 46-year-old female admitted with symptoms of abdominal pain in RUQ, right 

tenderness, leukocytosis and eosinophilia (10%). The clinical diagnosis was appendicitis. 

Appendectomy was carried out. The appendix was inflamed and the area around the 

colon was highly inflamed as well. A serological test of serum sample from the patient 

against toxocariasis was positive. 

 

Al-Mekhlafi et al. (2006) reported that soil-transmitted helminthes poses greater 

a public health problem in rural communities. A cross-sectional study of the prevalence 

and distribution of Ascaris lumbricoides, Trichuris trichlura and hook worms was 

conducted in 281 Orang Asli children (aborigines) aged between 2 and 15 years, from 8 

Orang Asli villages in Selangor, Malaysia. All the children were infected with soil-

transmitted helminthes, with 26.3% of the children infected either with Ascaris 

lumbricoides, Trichuris trichlura or hook worm and 72.6% having mixed infection. The 

overall prevalence of Ascaris lumbricoides was 61.9%, 98.2% and 37.0% respectively. 

Approximately 19.0, 26.0% and 3.0% % of the children had severe infection of Ascarisi, 

Trichuriasis and hook worm infections respectively. The prevalence and mean egg per 

gram of faeces counts for Ascaris lumbricoides was not significantly dependent on age, 

therefore, age-depended correlation was not seen in this study. However, the results of 

this study revealed an age-dependent prevalence and mean egg per gram counts in 

children with hookworm infection. Severe ascariasis may lead to other health and 

medical problems. 
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Fillaux et al. (2007) the epidemiology of human toxocariasis in a steppe 

environment field survey was carried out in three provinces of Argentina’s Patagonia 

(Chubut, Neuquen, and Rio Negro) among 114 rural subjects residing in eestancias 

(cattle- or sheep-breeding ranches). The overall seroprevalence rate was 31.6%, while the 

contamination rate of soil by Toxocara eggs was 35.1%. Bivariate and multivariate 

analyses were performed for various exposure variables and also for the De Martonne 

aridity-humidity index. Multivariate analysis revealed that the seroprevalence rate was 

found to be inversely correlated with age, but was positively linked to the De Martonne 

index. The findings suggested that the harsh climatic conditions existing in Argentina’s 

Patagonia would inhibit embryonation of eggs in the soil, thus lowering the transmission 

of human toxocariasis. 

 

Hassanain and Mahmoud (2008) reported that human toxocariasis is one of the 

most common zoonotic helminthiasis. Serological diagnosis remains the main tool for the 

diagnosis of Toxocara infection. Serum samples collected from 57 confirmed cases of 

human Toxocara infection and 26 healthy subjects (negative controls) were tested for 

anti-Toxocara antibodies by the enzyme linked immunosorbent assay (ELISA) and 

enzyme linked immunotransfer blot (ETB) using adult Toxocara canis antigens somatic 

antigen (TcSA) to evaluate their sensitivity and specificity for the diagnosis of human 

toxocariasis. The ELISA result showed that TcESA is the antigen of choice for diagnosis 

of human toxocariasis as it showed the highest specificity and sensitivity (100 and 

92.30% respectively). The immunoblot profile of TcESA, TcSA, and three Protein 

Fractions from T. canis antigens (PF1, PF2 and PF3) reacted with rabbit hyperimmune 

serum prepared against TcSA showed common imunoreactive bands at 88.00, 80.00, 
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47.462, 40.687, 30.527, 21.983 and 19.285 kDa. Their immunoblot patterns reacted with 

positive human sera displaying common bands at 47.462, 40.687, 21.983 and 19.285 

kDa. The immonoblot profile for TcESA reacted with positive human sera (58.739, 

47.462, 40.687, 20.527, 29.190, 21.983 and 19.285 kDa) and rabbit hyperimmune sera 

(94.00, 88.00, 85.0, 50.00, 47.462, 40. 687, 35.706, 30. 527, 21.983 and 19.285 kDa) sera 

displaying common bands at 47.462, polypeptides of the adult T. canis 

secretory/excretory antigen are specific for Toxocara infection in human and merit 

further evaluation as candidates for use in the diagnosis of human toxocariasis. 

 

Choi et al. (2008) suggested that ingestion of raw animal liver was a possible 

mode of infection of human Toxocara infection. They evaluated the relationship between 

Toxocara infection and the ingestion of raw meat in patients with eosinophilia of 

unknown etiology. The study population consisted of 120 patients presenting with 

peripheral blood eosinophilia (> 500 cells/µL or > 10% of the white blood cell count). 

Patients were divided into 2 groups: 104 sero-positive patients based on a Toxocara 

excretory secretary IgG ELISA and 16 sero-negative patients. While 25.0% of sero-

negative patients had a recent history of eating raw cow liver, 87.5% of sero-positive 

patients had had this history. Multivariate statistical analysis showed that recent history 

of eating raw cow liver was related to an increased risk of toxocariasis. Collectively, it is 

proposed that raw cow liver is a significant infection source of toxocariasis in the patients 

with eosinophilia of unknown etiology. 

 

 

 



REVIEW OF LITERATURE 
 

 32

CHEMOTHERAPY 

Carillo and Barriga (1987) reported that parental transmission of Toxocara canis 

infection could be prevented in pups using ivermectin in pregnant bitches. The drug also 

eliminates larvae in dogs experimentally infected repeatedly to produce protective 

immunity. For this reason the researchers assessed the effect of two doses of ivermectin 

against 0.2 mg/kg and 0.4 mg/kg subcutaneous T. canis larvae and they observed that 

efficacy of invermectin was 90%. 

 

Akhtar and Ahmad (1991) reported that Nigella sativa seeds powder at the dose 

levels of 1.5 and 2.5 g/kg of body weight could not produce a significant effect on faecal 

eggs per gram (EPG) counts in sheep. However, 2.5 g/kg of body weight was highly 

significant. 

 

Akhtar and Riffat (1991) conducted trials by using Sassurea lappa roots (Quest-

e-Shereen) and Nigella sativa seeds (Kalongi) against nematodal and cestodal infections 

in children. The activities were judged on the basis of percentage reduction in the faecal 

eggs per gram (EPG) counts. Single oral administration of 40 mg/kg of Nigella Sativa in 

equivalent amounts of its methanolic extract and 50 mg/kg of niclosamide did not 

significantly reduce the percentage of EPG counts.  

 

Clark et al. (1992) randomly divided 18 beagle bitches and allocated them to one 

of two treatment sequences in a two-period cross over design. In period one on day zero, 

the first group was given ivermectin (6 mg/kg of body weight) in a combination with 

pyrantel pamoate (5 mg/kg of body weight) in a beef-based chewable (Alpo beef bite). 
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The blood collection was made day 14 after dosing and there was a 14-days interval 

between the end of periods one and two, therefore, the dogs were dosed on days zero and 

28. It was found that the bioavailability of ivermectin from a chewable base is similar to 

that of the oral hard tablet formulation. 

 

Shoop et al. (1996) tested a chewable tablet incorporating invermectin and 

pyrantel pamoate in 12 beagle dogs for efficacy against Ancylostoma braziliense. The 

dogs were orally administrated infective larvae of A. brazilense. Twenty-one days after 

infection, the dogs were weighted and allocated randomly to receive either an oral 

treatment with ivermectin and pyrental pamoate in a beef-based chewable tablet or no 

treatment. The chewable tablet was a commercially available product, which was made to 

deliver invermectin at 6 mg/kg of body weight and pyrantel pamoate at 5.0 mg/kg to each 

dog. Seven days after treatment, the dogs were killed and examined for adult hook 

worms. At postmortem examination, A. braziliense adults were not observed in any of the 

six treated dogs and all six dogs which had been left untreated were infected with 48 to 

161 adult A. braziliense. It was concluded that this combination product was 100% 

effective against adult A. braziliense. 

 

Maqbool et al. (1998) reported 33.3% prevalence of toxocariasis in dogs in 

Faisalabad, Pakistan. The researchers also conducted therapeutic trials. For this purpose, 

a total of 80- positive dogs were randomly divided into four groups i.e. A, B, C and D. 

Dogs in groups A, B and C were given invermectin (0.2 mg/kg of body weight s/c), 

pyrantel pamoate (5 mg/kg of body weight orally) and levamisole hydrochloride (15 

mg/kg of body weight orally), respectively, whereas (untreated, control) dogs were not 
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given any treatment. Ivermectin and levamisole hydrochloride were 100% effective and 

pyrentel pamoate was 95% effective. 

 

El-Seify et al. (1998) treated four pups, which had developed patent infection 

after experimental infection with 1,000 larvated Toxocara canis eggs, with ivermectin 

given s/c at 200 mg/kg of body weight. Two additional pups were treated orally with 5 

mg/kg levamisole hydrochloride, and 14 days after treatment, all the pups were 

necropsied and examined for the intestinal worms. The proportion of total adult worm 

burden expelled as a results ivermectin treatment varied from 81.8 to 100% (mean 

91.0%). All remaining worms were expelled within 48 hours of levamisole treatment. 

Three of the treated puppies continued shedding T. canis eggs in their faeces, although in 

considerably reduced numbers throughout the 14 days following ivermectin treatment.  

 

Jahangir and Maqbool (2003) conducted trials by using Nigella sativa and 

Saussurea lappa against canine ancylostomiasis. Anthelmintic efficacy against Nigella 

sativa was indicated at three different rates. Efficacies for 250, 300 and 500 mg/kg of 

body weight were 62.9%, 80.9%, and 89.6%, respectively. While antihelmintic activities 

were 40.6%, 66.5%, and 79.9% for Saussurea lappa (Qust-e-Shireen), with dosages at 

200, 250 and 300 mg/kg of body weight, respectively. The pyrantel pamoate at rate of 10 

mg/kg of body weight was 100% effective against ancylostomiasis in dogs. 

 

Camparoto et al. (2008) recorded the initial developmental stage of Toxocara 

canis eggs and larva, and the number of larvae from BALB/c mouse-infected organs. In 

vitro culture of T. canis detected the frequencies of interphasic, mitotic and embryonate 

eggs only within a 7-day period. Analysis by egg counting was carried out for 32 days. 
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The results showed that at 7 days after cultivation, the frequency of larvae was 50.4% and 

that this frequency reached 52.8% in 32 days. In experimentally infected BALB/c mice, 

with T. canis, the number of recovered larvae statistically increased in the brain and liver, 

with doses of approximately 200 and 1,000 eggs. After 7 days of infection, a larger 

number of larvae were obtained in the lung and liver, although number of larvae was 

obtained in the lungs and liver, but maximum amount was found in the brain after 15 to 

30 days post-infection period.  

 
SUMMARY OF REVIEW LITERATURE 
 
From the literature, it is concluded that Toxocara spp., common roundworms of dogs and 

cats, are capable of infecting human beings due to widespread contamination of 

environment with infective eggs. Transmission to human beings occurs by ingestion of 

contaminated soil or of eggs on hands and fomites. Direct contact with infected dogs also 

plays an important role in transmission. Interest in this parasitic infection reflects a 

growing awareness of the possible human health problems associated with large numbers 

of pet animals in urban and rural areas. Keeping in view the importance, the project was 

planned to investigate the prevalence of the Toxocara in dogs and humans and risk 

factors associated with the diseases. 



Chapter –3 

MATERIALS AND METHODS 

 

EXPERIMENT 1 

I-EPIDEMIOLOGY OF TOXOCARA CANIS 

Area of Study  

The study was carried out on pet dogs that were brought to the Pet Center, 

University of Veterinary and Animal Sciences, Lahore or other private Veterinary Clinics 

situated in six different areas of urban Lahore City (Allama Iqbal Town, Wapda Town, 

Valencia Colony, Lahore Cantonment, Gulberg and Samanabad) and six localities of 

rural areas around Lahore City (Siddiquia Colony, Scheme No. 2, Bhutto Colony, 

Sheikhupura Road, Khair Din Park and Misri Shah).  

Geography of Lahore 

 Lahore lies between 31°15′—31°45′ North and 74°01′—74°39′ East. It is bounded 

on the north and west by the Sheikhupura District, on the East by Wagah, and on the 

South by Kasur District. The Ravi River flows on the Northern side of Lahore. Lahore 

city covers a total land area of 404 km² and is still growing. Lahore features a hot semi-

arid climate with long and extremely hot summers, dry and relatively mild winters, a 

monsoon season and dust storms. The weather of Lahore is extreme during the months of 

May, June and July, when the temperatures soar to 40-48°C (104–118 °F). From late June 

till August, the monsoon seasons start with heavy rainfall throughout the province. The 
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city’s highest maximum temperature was 48.3°C (118.9°F), recorded on June 6, 1921, 

and again on June 9, 2007. At the time the meteorological office recorded this official 

temperature in the shade, and reported a heat index in direct sunlight of 55°C (131°F). 

The lowest temperature recorded in Lahore was −6°C (21.2°F). The highest rainfall in the 

City was of 453 mm (17.8 inches), which occurred on August 21, 1996 and continued for 

three days. 

Duration of Study 

The duration of the study was during November 2008 to October 2009.  

I) PREVALENCE OF TOXOCARA CANIS 

Animals: To record the prevalence, faecal samples from 3,600 pet dogs, (1,800 each 

from urban and rural areas respectively) were collected randomly and examined for the 

presence of eggs of Toxocara canis. A total of 25 faecal samples were collected from 

each locality for each month.  The data were also assorted on demographic basis 

according to month, age and sex. 

Examination of Faecal Samples  

About three grams of faecal sample was collected directly from the rectum of 

each dog. The samples were brought to the Department of Parasitology, University of 

Veterinary and Animal Sciences, Lahore. An attempt was made to process the samples on 

the day of collection or the following day, or otherwise, preserved in 10% formalin 

solution to prevent development and hatching.  

The following two techniques were used to detect the ova of Toxocara canis 

1. Direct smear technique (Hendrix and Robinson, 2006) 

2. Flotation technique (Zajac and Conboy, 2006) 
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Indentification of Ova of Toxocara canis 

The eggs of Toxocara canis were indentified based on morphological details as 

described by Soulsby (1982). 

a) Direct Smear Technique 

A drop of water was mixed with an approximately equal volume of faecal 

material on a microscopic slide. The slide was covered with a cover-slip and examined 

under a microscope (10x). 

b) Flotation Method 

One gram of faecal sample was added to 10 ml of 4%NaCl solution and mixed 

thoroughly. The suspension was poured into a test tube. Additional 4% NaCl solution 

was added to overflow. A cover-slip was placed on the upper surface of the tube. The 

tubes and cover-slip were left standing for 10 to15 minutes. Afterward, the cover slip was 

removed vertically and examined under a microscope (10x). 

Statistical Analysis  

All the statistical analysis was performed using the SPSS program (version 14.0). 

The prevalence values were calculated by dividing the number of positive samples 

divided by total number of samples analyzed. Proportions were compared by calculating 

95% confidence intervals and odd ratios (OR). Categorical variables were rated 1 

(Positive), 2 (Negative) as outcome of the samples analyzed. For gender, 1 was rated for 

male and 2 were for female. Similarly, 1 and 2 were also rated for adult and pups dogs 

respectively. Binary logistic regression was set up with pre-determined signinificance 

level of 0.05 (p < 0.05). 



MATERIALS & METHODS 
 

 39

II-ZOONOTIC POTENTIAL 

EXPERIMENT 2 

 The experiment was conducted to determine the prevalence of larvae of T. canis 

in soil samples collected from the same areas as described in the Experiment 1. 

Collection of Soil Samples 

A total of 720 specimens of soil were collected (120 from each locality) from public 

places located in the previously described three urban localities (Gulshan-e-Iqbal Park, 

Bagh-e-Jinnah Park and Nasir Bagh Park) and three rural localities (Jallo Park, Jahniger’s 

Tomb Park and Ravi Park). Ten soil samples per month from each park were collected 

from three different sites of the park. The soil samples (1.0 kg each) were immediately 

transferred to the Department of Parasitology, University of Veterinary and Animal 

Sciences, Lahore. The samples were processed for the identification of ova. If no ovum 

was detected in the samples, then soil samples were further processed for culturing of L2 

larvae (infective stage).  

Morphology of egg 

Egg of dark brown and sub globular with a thick pitted shell was considered as positive 

(Urquhart et al., 2000) 

Culturing of L2 Larvae  

The larvae were cultured by a method as described by Iqbal et al. (2006).The 

recovery of larvae from the soil was used to check the extent of parasitic occurrence in 

the environment. 
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 Materials used were soil sample of particular area, soil augar, container, urine mesh 

screen (0.15 mm aperture) and nylon mesh (0.038 mm aperture). Representative soil core 

samples were removed from the area to be sampled by means of a soil augar. The sample 

measured 10x3.5 cm giving an approximate volume of 100 cm3. Each sample was 

divided into upper 5-cm layer and lower 5-cm layer. 

Aggregated samples of each layer were soaked in water in a suitable container using 

approximately one litre of water to each aggregated sample. The apparatus through which 

the supernatant was poured consisted of a wire mesh screen supported by means of two 

rods placed immediately above a piece of a nylon mesh. Debris retained on the wire mesh 

screen was discarded after being lightly jetted with water. 

The contents of the nylon mesh wire were carefully washed into a funnel constructed 

of Glenfied Kennedy mesh. The small volume of material retained at the bottom of the 

funnel by means of a piece of a rubber tubing and a spring clip was released into a 

beaker. The funnel was rinsed with a fine jet of water, so that debris was washed via the 

rubber tubing directly into the beaker. The contents of the beaker were now allowed to 

sediment at a temperature of 4oC for at least one hour. 

The supernatant was poured onto a filter paper and when the free water was soaked 

away the filter paper was transferred to a dry piece of blotting paper on which it was 

allowed to become completely dry. The drying killed the larvae of free living nematodes. 

The filter paper was now put faced downward on a clean Baermann apparatus. After a 

few hours, the clean larvae were drawn off. The examination and identification of 

recovered larvae was carried out. The results were expressed as larvae per unit volume. 
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Statistical Analysis  

For determination of significant difference in the prevalence rate of Toxocara 

based on locality (within either three rural or urban areas) and month-wise, logistic 

regression was used as described earlier. 

II-ZOONOTIC POTENTIAL 

Experiment 3 

 This experiment was carried out to determine the prevalence of Toxocara in the 

faecal samples of pet owners. The faecal samples were collected from the pet owner as 

well as from their pets in the same experimental areas.  

Prevalence of Toxocariasis in Humans 

A total of 3,600 faecal samples (25samples/month/locality) were screened. 

Information about each subject age and sex was also recorded. The ova of Toxocara were 

identified on the basis of morphological structure. 

Statistical Analysis  

All the statistical analysis was performed using the SPSS program (version 14.0). 

The prevalence values were calculated by dividing the number of positive samples 

divided by total number of samples analyzed. Proportions were compared by calculating 

95% confidence intervals and odd ratios (OR). Categorical variables were rated 1 

(Positive), 2 (Negative) as outcome of the samples analyzed. For gender, 1 was rated for 

male and 2 were for female. Similarly, 1 and 2 were also rated for children of above five 

years-old and below five years-old respectively. Binary logistic regression was set up 
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with pre-determined signinificance level of 0.05 (p < 0.05). 

 

III-THERAPEUTIC TRIALS 

EXPERIMENT 4 

 This study was carried out to compare the efficacy of three different herbal drugs 

Nigella sativa (Kalongi), Saussurealappa (Qust-e-sherieen) and Lageneriasiceraria 

(Kadoo) with each other and with an allopathic drug i.e. piperizene in dogs. A total of 

120 young pet dogs (3 to 12 months old), naturally infected with T.canis, without any 

previous history of the use of anthelmintic, were randomly selected for this experiment.  

Experimental Design  

 The naturally infected dogs were randomly divided into ten groups (A, B, C, D, E, 

F, G, H, I and J), each group containing ten dogs. Groups A, B, and C were orally 

administered Nigella sativa at the dose rate of 30, 40, and 50 mg/kg of body weight. 

Groups D, E and F were orally administered Saussurea lappa at the dose rate of 50,100 

and 150 mg/kg of body weight. Similarly, the dogs in G, H and I were given Lagenaria 

siceraria at the dose rate 50, 100, and 150 mg/kg of body weight. The animals in group J 

(n =10) were given piperazine (110 mg/kg of body weight orally). The dogs in group K 

were not treated with any drug and were designated as untreated infected. Ten healthy 

dogs showing no ova on faecal examination were also included in the study and 

designated as healthy untreated control group (L). 

Preparation of Herbal Medicines 

The herbal drugs were purchased from a local herbal dealer and made free from 
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dust and adulterations. They were dried in incubator at 40oC, finely powdered and kept in 

the refrigerator in airtight glass bottles. 

Efficacy of Medicine 

 The faecal samples were collected on the day of treatment (day 0) and 

subsequently on days 3, 7, 14 and 21 post-treatment. The efficacy of each drug was 

assessed in terms of reduction in the number of ova following treatment using a Modified 

Mc Master technique (Taylor, 2001). Efficiency of treatment was determined based: 

 

Efficacy (%) =A   -   B     x 100 
                        A 

 
Whereas A and B represent the E P G count before t and after reatment respectively 
 
 
Collection of Blood 

Eosinophils are the one of the important white blood cells that are generally increased in 

parasitic infection. The relative proportion of eosinophils was also determined from the 

experimental animals as described by Benjamin (1986). Blood samples were collected on 

the day of treatment and day 28 post-treatment. The blood was drawn from the cephalic 

vein of the dog after disinfecting the area with methylated spirit. Five milliliters of blood 

were drawn with a disposable syringe and was poured into an EDTA-coated vaccutainer. 

The vaccutainer was tilted slightly and was transported at 4oC for further processing. 

 

Counting of Eosinophils 

 The relative proportion of eosinophils was determined while counting the 

differential lecukocyte count (Coles, 1986). 

Requirements 
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 Materials used were 70% alcohol, cotton, anticoagulant, cover-slip, slides, cedar-

wood oil, microscope, Wright’s stain, staining rack, and a Marble cell counter 

Preparation of Blood Smear 

Slide method: 

  A small drop of blood was placed about 1.25 cm from one end of a slide. A 

second slide (spreader) was placed in the middle of the first slide. The spreader was 

drawn at a 25º angle towards the drop of blood. Through capillary action, blood spread at 

the lower edge of the spreader. The spreader was pushed to the other end of the sample 

slide with an even, rapid and smooth movement. The blood formed a thin, uniform smear. 

The blood film was dried in air and the slide was later labeled. 

Staining of the blood smears 

 

 The blood smears were stained with Wright’s stain method as described by 

Benjamin (1986). Briefly, the dried slide was placed on a staining rack and was flooded 

with Wright’s stain for 3 minutes. An equal amount of phosphate buffer (NaCl 8g/L, KCl 

0.02g/L, Na2HPO4 2H2O 1.44, KH2PO4 0.24; pH 7.4) was added for 4 minutes without 

washing of Wright’s stain. Buffer and stain were mixed by gently blowing a stream of air 

on the slide during the first minute.  After 5 minutes, distilled water was added in a gentle 

stream to float off the metallic sheet which appeared during the previous step. Then water 

was flushed vigorously for 1-2 minutes. After wards, the water was drained from the slide 

and the slide was allowed to dry in air. 

Identification of different types of leukocytes 

 

 The blood smear was inspected under low power microscopic magnification to 
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observe the distribution of white blood cells in a selected portion of the smear near the 

thin end where the erythrocytes did not over-lap. Then the stained smear was examined 

under oil immersion objective (100x).The leukocytes appeared spherical in shape except 

monocytes which were oval to irregular shaped. The cytoplasm stained blue exceptin 

neutrpophil which stained light pink. In this way, different types of leukocytes were 

identified based on their morphological characteristics described below 

 

Neutrophils: The nucleus appeared either band-shaped or lobulated.  

Eosinophils: The granules were of irregular in size and shape. 

Basophils:   The nucleated basophils were large cells with out lines and covered with 

bluish black granules. 

Lymphocytes: The large lymphocyte appeared as large cell with indented nucleus which 

was lighter stained. The cytoplasm was very scanty.  

Monocytes: The nucleus of the monocytes was of typically kidney bean shaped 

 

Counting of different types of cells 

 The examination was started along the outer margin of the smear for about 3 

fields, moved inward a short distance (1mm or 3 fields), parallel to the margin after 3 

fields, then moved back to the edge of the smear. The procedure was repeated for as 

many times as necessary to identify the required number of cells. In each slide, a total 

number of 200 leukocytes were counted. After calculating the required number, the 

percentage of each was counted by the formula:  

Percentage of Eosinophils =  No. of Eosinophil counted     x 100 
                                          Total no. of Leukocyte counted 
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Statistical Analyses 

Statistical analysis was carried out using SPSS for Windows (Version 14.0). The 

Kolmogorov-Smirnov test was used to test the normal distribution of the data. Results 

were expressed as means ± SE. Repeated measure ANOVA was used to determine the 

differences between means in all groups under studied. The differences among means 

were tested for significance (P < 0.05) by Duncan’s multiple range tests. To determine 

the significant difference between means before and after the treatment for eosinophils 

count for a particular group, paired t-test was employed. The results were presented as 

mean values ± standard errors. 
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Chapter -4 

RESULTS 
EXPERIMENT NO. 1 

Epidemiology of Toxocara in Dogs 

The study was conducted during a one-year study period from November 2008 to 

October 2009 in various urban and rural areas of Lahore City.  

i) Prevalence of Toxocara in pups and adult dogs in urban localities 

Out of a total of 1,800 pet dog faecal samples in all six urban localities examined, 

317 samples (17.6%) were found positive for Toxocara. The prevalence of the parasites 

was more (p < 0.01) in July compared to January as depicted in Table 1. The prevalence 

was found to be 15.3%, 17.3%, 13.0%, 18.3%, 25.3% and 16.0% in Allama Iqbal Town, 

Wapda Town, Valencia Colony, Lahore Cantonment, Gulberg and Samanabad 

respectively. The occurrence of the parasites was similar (p > 0.05) in all six urban 

localities (Table 2). The pups were more parasitized (p < 0.001) with Toxocara compared 

to adult dogs. Similarly, the prevalence was more (p < 0.05) in female dogs compared to 

male dogs (Table 2).  
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Table 1. Prevalence of Toxocara in pups and adult dogs for urban localities of Lahore 

 

Month 
Number of Positive Dogs Overall 

Percentage 

Infected 
Adult Pups Overall 

November, 2008 

(n = 150) 
8 16 24 16.0b 

December, 2008 

(n = 150) 
12 16 28 18.7ab 

January, 2009 

(n = 150) 
7 12 19 12.7b 

February, 2009 

(n = 150) 
16 17 33 22.0ab 

March, 2009 

(n = 150) 
9 13 22 14.7b 

April, 2009 

(n = 150) 
13 16 29 19.3ab 

May, 2009 

(n = 150) 
13 16 29 19.3ab 

June, 2009 

(n = 150) 
8 16 24 16.0b 

July, 2009 

(n = 150) 
19 23 42 28.0a 

August, 2009 

(n = 150) 
9 14 23 15.3b 

September, 2009 

(n = 150) 
9 10 19 12.7b 

October, 2009 

(n = 150) 
10 15 25 16.7b 

Overall (n = 1,800) 133 184 317 17.6 

Values with no common superscripts in a same column differ significantly (p < 0.05)   
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Table 2. Prevalence of Toxocara in pups and adult dogs for urban localities of Lahore 

Variable No. of Sample Prevalence  

(%) 

df OR (95% CI) p-value 

Examined Positive 

Colony 

            AIT 

             WT 

             VT 

             LC 

             GB 

             SB 

1,800 

300 

300 

300 

300 

300 

300 

217 

46 

52 

39 

33 

77 

48 

17.6 

15.3 

17.3 

13.0 

18.3 

25.3 

16.0 

5 

- 

- 

- 

- 

- 

- 

(0.10-0.13) 

(0.11-0.19) 

(0.13-0.22) 

(0.09-0.17) 

(0.07-0.15) 

(0.20-0.31) 

(0.12-0.20) 

0.581 

- 

- 

- 

- 

- 

- 

Age 

           Adult 

           Pups 

 

952 

848 

 

133 

184 

 

13.9 

21.6 

1 0.583 (0.45-0.74) < 0.001 

Sex 

          Male 

          Female 

 

1137 

663 

 

179 

138 

 

15.7 

20.8 

1 1.399 (1.07-1.81) 0.034 

OR= Odd ratio, CI= Confidence interval, AIT = Allama Iqbal Town, WT = Wapda Town, VT = Valencia Town, LC = Lahore 
Cantonment, GB = Gulberg, SB = Samanabad 
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ii) Prevalence of toxocara in pups and adult dogs in rural localities 

The prevalence of Toxocara was 28.3%, 32.3%, 30.7%, 34.3%, 26.7% and 29.3% in 

Siddiquia Colony, Scheme No. 2, Bhutto Colony, Sheikhupura Road, Khair Din Park and 

Misri Shah respectively, being an overall prevalence was found to be 30.3% (Tables 3 

and 4). Toxocara was more frequently (p < 0.001) found in July compared to January 

(Table 3). The pups were more (p < 0.001) parasitized with Toxocara compared to adults 

(Table 4). Toxocara were more frequently (p < 0.01) found in females and males.  
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Table 3. Prevalence of Toxocara in pups and adult dogs for rural localities of Lahore 
 

Month 
Number of Positive Dogs Overall 

Percentage 

Infected 
Adult Pups Overall 

November, 2008 

(n = 150) 
25 18 43 28.7b 

December, 2008 

(n = 150) 
18 12 30 20.0b 

January, 2009 

(n = 150) 
15 14 29 19.3b 

February, 2009 

(n = 150) 
26 20 46 30.7b 

March, 2009 

(n = 150) 
20 13 33 22.0b 

April, 2009 

(n = 150) 
31 17 48 32.0b 

May, 2009 

(n = 150) 
31 28 59 39.3a 

June, 2009 

(n = 150) 
20 23 43 28.7b 

July, 2009 

(n = 150) 
35 31 66 44.0a 

August, 2009 

(n = 150) 
19 28 47 31.3b 

September, 2009 

(n = 150) 
21 27 48 32.0b 

October, 2009 

(n = 150) 
19 36 55 36.7b 

Overall (n = 1,800) 280 267 547 30.3 

Values with no common superscripts in a same column differ significantly (p < 0.05)   
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Table 4. Prevalence of Toxocara in pups and adult dogs for rural localities of Lahore 

Variable No. of Sample Prevalence df OR (95% CI) p-value 

Examined Positive 

Colony 

             SC 

             S No.2 

             BC 

             SR 

             KDP 

             MS 

1,800 

300 

300 

300 

300 

300 

300 

547 

85 

97 

92 

103 

79 

90 

30.3 

28.3 

32.3 

30.6 

34.3 

26.7 

29.7 

5 

- 

- 

- 

- 

- 

- 

(0.28-0.32) 

(0.23-0.33) 

(0.27-0.37) 

(0.25-0.36) 

(0.28-0.40) 

(0.21-0.31) 

(0.24-0.35) 

0.01 

Age 

            Adult 

            Pups 

 

1042 

758 

 

280 

267 

 

26.8 

35.2 

1 

 

0.713 (0.58-0.87) < 0.01 

Sex 

           Male 

           Female 

 

1104 

696 

 

206 

341 

 

18.6 

48.9 

1 

 

1.203 (0.97-1.48) <0.001 

OR= Odd ratio, CI= Confidence interval, SC = Siddiquia Colony, S. No.2 = Scheme No. 2, BC = Bhutto Colony, SR = Sheikhupura 
Road, KDP = Khair Din Park, MS = Misri Shah  
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iii) Overall prevalence of Toxocara in pups and adult dogs 

Out of 3,600 samples examined, 864 (24.0%) samples were positive for 

Toxocara. There was a significant (p < 0.001) effect of month on the prevalence of 

Toxocara (Table 5). The parasites were more frequently (p < 0.001) found in pups 

compared to adult dogs (Table 6). The effect of gender on the occurrence of Toxocara 

was also found as female dogs (p < 0.01) were more frequently parasitized than male 

dogs (Table 6). The prevalence of Toxocara was more (p < 0.001) in rural areas 

compared to urban areas (Table 6). 
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Table 5. Overall prevalence of Toxocara in pups and adult dogs for both urban and rural  
               localities of Lahore 

 

Month 
Number of Positive Dogs Overall 

Percentage 

Infected 
Adult Pups Overall 

November, 2008 

(n = 300) 
33 34 67 22.3c 

December, 2008 

(n = 300) 
30 28 58 19.3cd 

January, 2009 

(n = 300) 
22 26 48 16.0d 

February, 2009 

(n = 300) 
42 37 79 26.3bc 

March, 2009 

(n = 300) 
29 26 55 18.3cd 

April, 2009 

(n = 300) 
44 33 77 25.7bc 

May, 2009 

(n = 300) 
44 44 88 29.3b 

June, 2009 

(n = 300) 
28 39 67 22.3c 

July, 2009 

(n = 300) 
54 54 108 36.0a 

August, 2009 

(n = 300) 
28 42 70 23.3bc 

September, 2009 

(n = 300) 
30 37 67 22.3c 

October, 2009 

(n = 300) 
29 51 80 26.7bc 

Overall (n = 3,600) 413 451 864 24.0 

Values with no common superscripts in a same column differ significantly (p < 0.05)   
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Table 6. Overall Prevalence of Toxocara in pups and adult dogs for urban and rural localities of Lahore 

Variable No. of Sample Prevalence 

(%) 

df OR (95% CI) p-value 

Examined Positive 

Age 

               Adult 

               Pups 

 

1994 

1606 

 

413 

451 

 

20.7 

28.1 

1 0.688 (0.59-0.80) < 0.001 

Sex 

                Male 

                Female 

 

2241 

1359 

 

385 

479 

 

17.1 

35.2 

1 1.253 (1.06-1.47) 0.006 

Locality 

                 Urban 

                 Rural 

 

1800 

1800 

 

317 

547 

 

17.6 

30.3 

1 0.495 (0.42-0.58) < 0.001 

OR= Odd ratio, CI= Confidence interval 
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 1I- ZOONOTIC POTENTIAL 

a) Examination of samples 

 Soil/grass samples were collected from three urban parks (Gulshan-e-Iqbal Park, 

Bagh-e-Jinnah Park and Nasir Bagh Park) and three parks located in the rural areas (Jallo 

Park, Jahniger’s Tomb Park and Ravi Park) for the screening of L2 larvae. A total of ten 

soil/grass samples were collected from each park in each month during the study period. 

Prevalence of L2 Larvae in Urban Parks 

 The overall prevalence of Toxocara larvae was found to be 23.1% in all three 

urban parks, being 22.5%, 19.2% and 27.5% in Gulshan-e-Iqbal Park, Bagh-e-Jinnah 

Park and Nasir Bagh Park, respectively (Table 7). A significant difference (p < 0.01) was 

noted on the basis of month in all three parks under study (Tables 7). However, there was 

no statistical difference regarding the occurrence of the parasites in all three parks. 

Prevalence of L2 Larvae in Rural Parks 

 The overall prevalence of L2 larvae of Toxocara was 29.7 % in the parks located 

in the rural areas of the Lahore, being 29.1%, 31.7% and 28.3% in Jallo Park, Jahniger’s 

Tomb Park and Ravi Park, respectively (Table 8). As observed for urban parks, the 

prevalence of Toxocara was higher (p < 0.01) during the months of July and August 

compared to December in all three parks (Tables 8). The parasites was equally (p > 0.05) 

distributed in all three parks.  

            Interestingly, the prevalence of L2 larvae of Toxocara was similar (p > 0.05) in 

urban (23.0%) and rural parks (29.1%).  
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Table 7. Month-wise prevalence of L2 larvae of Toxocara in urban parks of Lahore 

 

Month 
Number Positive Overall 

Percentage 

Infected 
Gulshan-e-
Iqbal Park 

Bagh-e-

Jinnah 

Park 

Nasir Bagh 

Park 

Overall 

November, 2008 0 0 0 0 0.0c 

December, 2008 0 0 0 0 0.0c 

January, 2009 0 1 0 1 3.3c 

February, 2009 1 0 1 2 6.7c 

March, 2009 1  1 1 3 10.0c 

April, 2009 2 2 0 4 13.3b 

May, 2009 2 1 3 6 20.0b 

June, 2009 5 6 7 18 60.0a 

July, 2009 6 4 7 17 56.7a 

August, 2009 5 4 6 15 50.0a 

September, 2009 4 4 8 16 53.3a 

October, 2009 1 0 0 1 3.3c 

Overall  27 23 33 83 23.1 

Values with no common superscripts in a same column differ significantly (p < 0.05)   
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Table 8. Month-wise prevalence of L2 larvae of Toxocara in rural parks of Lahore 

 

Month 
Number Positive Overall 

Percentage 

Infected 
Jallo Park Jahniger’s 

Tomb Park 
Ravi Park Overall 

November, 2008 1 0 0 1 3.3c 

December, 2008 0 0 1 1 3.3c 

January, 2009 0 1 0 1 3.3c 

February, 2009 0 0 0 0 0.0c 

March, 2009 3 3 3 9 30.0b 

April, 2009 3 2 4 9 30.0b 

May, 2009 2 4 3 9 30.0b 

June, 2009 8 5 5 18 60.0a 

July, 2009 9 7 8 24 80.0a 

August, 2009 7 8 7 22 73.3a 

September, 2009 2 6 3 11 36.7b 

October, 2009 0 2 0 2 6.7c 

Overall  35 38 34 107 29.7 

Values with no common superscripts in a same column differ significantly (p < 0.05)   
 

 

 

 

 

 



RESULTS 
 

 
 

59

II-ZOONOTIC POTENTIAL 

i) Prevalence of Toxocara in children in urban colonies  

A total of 81 (4.5%) stools samples were found positive for Toxocara when 1,800 

children in two age groups (below five years of age and other is above five years of age) 

were examined from six characteristically similar colonies of Lahore that were selected 

for dogs in a previous experiment. The prevalence of Toxocara was 4.0%, 5.7%, 6.0%, 

4.3%, 3.3% and 3.7% in Allama Iqbal Town, Wapda Town, Valencia Colony, Lahore 

Cantonment, Gulberg and Samanabad respectively. No statistical difference was noted 

when data from all six urban areas were compared (Table 10). The highest prevalence 

was noted during the month of May. The lowest prevalence rate was recorded during 

December (Table 9). As regard to age-wise prevalence, the prevalence was more (p > 

0.001) in children below five year compared to above five years (Table 10). The male 

children were more (p > 0.01) parasitized with Toxocara compared to females (Table 10).  
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Table 9. Prevalence of Toxocara in children for urban localities of Lahore 
 

Month 

Number of Positive Children Overall 

Percentage 

Infected 
Above five 

years 
Below five 

years  
Overall 

November, 2008 

(n = 150) 
1 3 4 2.7bc 

December, 2008 

(n = 150) 
0 3 3 2.0c 

January, 2009 

(n = 150) 
0 3 3 2.0c 

February, 2009 

(n = 150) 
1 5 6 4.0bc 

March, 2009 

(n = 150) 
2 6 8 5.3bc 

April, 2009 

(n = 150) 
2 7 9 6.0b 

May, 2009 

(n = 150) 
6 7 13 8.7a 

June, 2009 

(n = 150) 
1 9 10 6.7ab 

July, 2009 

(n = 150) 
3 8 11 7.3ab 

August, 2009 

(n = 150) 
1 5 6 4.0bc 

September, 2009 

(n = 150) 
1 4 5 3.3bc 

October, 2009 

(n = 150) 
0 3 3 2.0c 

Overall (n = 1,800) 18 63 81 4.5 

Values with no common superscripts in a same column differ significantly (p < 0.05)   
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Table 10. Prevalence of Toxocara in children for urban localities of Lahore 

Variable No. of Sample Prevalence (%) df OR (95% CI) p-value 

Examined Positive 

Colony 

            AIT 

             WT 

             VT 

             LC 

             GB 

             SB 

1,800 

300 

300 

300 

300 

300 

300 

81 

12 

17 

18 

13 

10 

11 

4.5 

4.0 

5.7 

6.0 

4.3 

3.3 

3.7 

5 

- 

- 

- 

- 

- 

- 

(0.03-0.05) 

(0.02-0.06) 

(0.03-0.08) 

(0.03-0.09) 

(0.02-0.07) 

(0.01-0.06) 

(0.01-0.06) 

0.575 

- 

- 

- 

- 

- 

- 

Age 

       Above 5 years 

       Below 5 years 

 

1124 

676 

 

18 

63 

 

1.6 

9.1 

1 1.167 (0.09-0.28) < 0.001 

Sex 

       Male 

       Female 

 

1198 

602 

 

70 

11 

 

5.9 

1.8 

1 3.05 (1.64-5.67) <0.01 

 

 

OR= Odd ratio, CI= Confidence interval, AIT = Allama Iqbal Town, WT = Wapda Town, VT = Valencia Town, LC = Lahore 
Cantonment, GB = Gulberg, SB = Samanabad 
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ii) Prevalence of Toxocara in children in rural colonies  

When stool samples of 1,800 children from six rural areas (Siddiquia Colony, 

Scheme No. 2, Bhutto Colony, Sheikhupura, Khair Din Park, and Misri Shah were 

screened for the presence of Toxocara, 185 (10.2%) samples were found positive. 

Significant difference (p < 0.01) was noted regarding the prevalence of Toxocara within 

six rural localities (Table 12). The Toxocara was found to be 3.7%, 8.7%, 12.0%, 13.7%, 

12.3% and 11.3% in Siddiquia Colony, Scheme No. 2, Bhutto Colony, Sheikhupura, 

Khair Din Park, and Misri Shah respectively. Statistically, a significant difference (p < 

0.001) was noted on the basis of month (Table 11). Children below five years were found 

to be more (p < 0.001) commonly affected than above five years (Table 12). The 

parasites were more (p < 0.05) frequently found in male children compared to female 

children (Table 12). 
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Table 11: Prevalence of Toxocara in children for rural localities of Lahore 
 

Month 

Number of Positive Children Overall 

Percentage 

Infected 
Above five 

years 
Below five 

years  
Overall 

November, 2008 

(n = 150) 
1 7 8 5.3bc 

December, 2008 

(n = 150) 
0 6 6 4.0c 

January, 2009 

(n = 150) 
3 14 17 11.3b 

February, 2009 

(n = 150) 
1 13 14 9.3bc 

March, 2009 

(n = 150) 
0 12 12 8.0bc 

April, 2009 

(n = 150) 
3 22 25 16.6a 

May, 2009 

(n = 150) 
4 21 25 16.6a 

June, 2009 

(n = 150) 
4 21 25 16.6a 

July, 2009 

(n = 150) 
3 17 20 13.3ab 

August, 2009 

(n = 150) 
2 15 17 11.3b 

September, 2009 

(n = 150) 
0 10 10 6.7bc 

October, 2009 

(n = 150) 
0 6 6 4.0c 

Overall (n = 1,800) 21 164 185 10.3 

Values with no common superscripts in a same column differ significantly (p < 0.05)   
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Table 12. Prevalence of Toxocara in children for rural colonies of Lahore 

Variable No. of Sample Prevalence (%) df OR (95% CI) p-value 

Examined Positive 

Colony 

             SC 

             S No.2 

             BC 

             SR 

             KDP 

             MS 

1,800 

300 

300 

300 

300 

300 

300 

185 

11 

26 

36 

41 

37 

34 

10.3 

3.7 

8.7 

12.0 

13.7 

12.3 

11.3 

5 

- 

- 

- 

- 

- 

- 

(0.08- 0.11) 

(0.01-0.06) 

(0.05-0.12) 

(0.08- 0.16) 

(0.09- 0.18) 

(0.08- 0.16) 

(0.07- 0.15) 

0.004 

Age 

        Above 5 years 

Below 5 years 

 

1079 

721 

 

21 

164 

 

1.9 

22.7 

1 0.192 (0.13-0.27) < 0.001 

Sex 

       Male 

       Female 

 

1628 

172 

 

173 

12 

 

106 

69 

1 1.951 (1.01-3.76) 0.043 

OR= Odd ratio, CI= Confidence interval, SC = Siddiquia Colony, S. No.2 = Scheme No. 2, BC = Bhutto Colony, SR = Sheikhupura 
Road, KDP = Khair Din Park, MS = Misri Shah  
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iii) Overall prevalence of Toxocara in children in Lahore  

The prevalence of Toxocara was found to be 7.4% when a total of 3,600 stool samples 

were analyzed for Toxocara eggs. The effect of month on the occurrence of Toxocara 

was also significant (p < 0.001) as shown in Table 13. The eggs of Toxocara were more 

frequently (p < 0.001) found in children below five years compared to children above 

five year-old (Table 14). Similarly, the frequency of distribution of Toxocara was more 

in male (p < 0.00) children compared to female children. When the data was assorted on 

the basis of localities, the prevalence was more (p < 0.001) in rural colonies compared to 

urban colonies (Table 14). 
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Table 13. Overall prevalence of Toxocara in children for various localities of Lahore 
 

Month 
Number of Positive Children Overall 

Percentage 

Infected 
Above five 

years 
Below five 

years  
Overall 

November, 2008 

(n = 300) 
2 10 12 4.0bc 

December, 2008 

(n = 300) 
0 9 9 3.0c 

January, 2009 

(n = 300) 
3 17 20 6.7b 

February, 2009 

(n = 300) 
2 18 20 6.7b 

March, 2009 

(n = 300) 
2 18 20 6.7b 

April, 2009 

(n = 300) 
5 29 34 11.3a 

May, 2009 

(n = 300) 
10 28 38 12.7a 

June, 2009 

(n = 300) 
5 30 35 11.7a 

July, 2009 

(n = 300) 
6 25 31 10.3a 

August, 2009 

(n = 300) 
3 20 23 7.7b 

September, 2009 

(n = 300) 
1 14 15 5.0c 

October, 2009 

(n = 300) 
0 9 9 3.0c 

Overall (n = 3,600) 39 227 266 7.4 

Values with no common superscripts in a same column differ significantly (p < 0.05)   
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Table 14. Overall prevalence of Toxocara for children of Lahore 

Variable No. of Sample Prevalence  

(%) 

df OR (95% CI) P-value 

Examined Positive 

Age 

            Above 5 years 

            Below 5 years 

 

2203 

1397 

 

39 

227 

 

1.7 

16.2 

1 0.184 (0.31-0.47) < 0.001 

 

 

Sex 

            Male 

            Female 

 

2826 

774 

 

243 

23 

 

8.5 

2.9 

1 3.245 (2.08-5.05) 0.001 

Locality 

             Urban 

              Rural 

 

1800 

1800 

 

81 

185 

 

4.5 

10.3 

1 0.417 (0.31-0.54) < 0.001 

 

OR= Odd ratio, CI= Confidence interval
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THERAPEUTIC TRIALS IN DOGS 

The results of therapeutic trials with herbal drugs including Nigella sativa 

(Kalongi) seeds, Saussurea lappa (Qust-e-sherieen) roots, and Lagenaria siceraria 

(Kadoo) seeds and a commonly available broad spectrum allopathic drug, piperazine, are 

presented below. 

 The EPG count of clinical cases of Toxocara in dogs treated with Nigella sativa, 

Saussurea lappa, and Lagenaria siceraria seeds at different doses are summarized in 

Table 15. A significant effect of groups (p < 0.05) and days (p < 0.01) was noted on the 

EPG count of dogs. The interaction between these two variables was also significant (p < 

0.05). The EPG count was similar (p > 0.05) on day 0 in all the groups studied. On day 3, 

similar results were obtained as all the treated groups showed similar EPG count. There 

was significant decrease (p < 0.01) in the EPG count in groups A, B and C on various 

days. On day 7, there was significant difference in the EPG count of dogs treated with 

various herbal drugs and piperazine when compared to the control group. The same trend 

was also observed for the rest of the days of treatment. However, no significant 

difference was noted among treated groups.  

              When reduction in the EPG count was used to assess the efficacy of each herbal 

drug and piperazine, significant differences were noted. The efficacy of Nigella sativa 

seed was found to be 69.8%, 78.3%, and 79.0%, respectively at the dose rate of 30, 40, 

and 50 mg/kg of body weight. Similarly, the efficacy of Saussurea lappa seed was 

70.2%, 79.7% and 86.7% for 50, 100 and 150 mg/kg of body weight, respectively. The 

efficacy of Lagenaria siceraria seeds was found to be 83.7%, 88.2%, and 84.3% at the 

dose rate of 50, 100, and 150 mg/kg of body weight, respectively. The efficacy of 
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piperazine was numerically higher (p > 0.05) than other herbal drugs used (Table 16). 

There was no significant difference among the treated groups. 

Eosinophil Count 

 The eosinophil count of dogs infected with Toxocara is summarized in Table 17. 

The eosinophil count (%) was higher (p < 0.05) in naturally infected dogs compared to 

uninfected dogs when the treatment was started. On day 21 post-treatment, the eosinophil 

count was lower (p < 0.05) in treated infected dogs compared to non-treated control 

group of infected dogs. However, there was no significant difference in treated dogs and 

apparently healthy uninfected dogs (group L). When data were compared on the basis of 

days, there was a significant reduction (p < 0.05) in the eosinophil count before and after 

the treatment in infected dogs. 
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Table 15.  Toxocara spp. eggs per gram of faeces in naturally infected dogs treated 
with various drugs1 

Group 

2Eggs per gram of faeces on each day 

0 3 7 14 21 

A 2,310±253a 2,250±257a 1,590±268ab 1,170±202bc 720±111b 

B 2,370±291 a 2,280±272a 1,530±238bc 1,110±219bc 630±186b 

C 2,400±252 a 2,220±253a 1,410±245c 9,30±192bc 570±157b 

D 2,280±26a 2,160±23a 1,560±193bc 1,140±177bc 690±375b 

E 2,340±278a 2,190±253a 1,470±211c 1,050±168bc 540±464b 

F 2,250±257a 2,040±260a 1,260±166c 8,10±118bc 330±298b 

G 2,280±24a 2,070±225a 1,680±210bc 1,350±196b 450±230b 

H 2,370±175a 2,070±170a 1,860±146ab 1,410±141b 300±282b 

I 1,950±276a 2,040±218a 1,620±215bc 1,260±660bc 480±142b 

J 2,450±170 a 1,810±178a 1,300±130c 520±163c 180±42b 

K 2,307±168a 2,490±18a 2,410±164a 2,420±161a 2,500±167a 

L 0±0b 0±0b 0±0d 0±0d 0±0c 

Source of Variations 
 Groups              0.027 
 Days              < 0.001 
 Groups x days  0.047 

1Dogs of groups A, B, and C were treated with Nigella sativa at the dose rate of 30, 40 
and 50 mg/kg body weight. Groups D, E, and F were treated with Saussurea lappa at the 
dose rate of 50, 100, and 150 mg/kg of body weight. Dogs of groups G, H, and I were 
orally administered with Lagenaria siceraria at the dose rate of 50, 100, and 150 mg/kg 
of body weight. Dogs of group J were treated with piperazine (110 mg/kg body weight), 
while dogs of group K were naturally infected with Toxocara and were not treated 
(control). Dogs in group L were healthy and did not contain any ova of Toxocara 
(normal). 
2Means ± SD (n = 10/group) in a same column with uncommon superscripts differ 
significantly (p < 0.05) 
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Table 16. Efficacy of various drugs in dogs naturally infected with Toxocara canis 

Group 
 

Eggs per gram of faeces on each day 
 

Reduction in 
EPG count 

 
*Efficacy  

(%) 0 21 

A 2,310±253 720±111 1,590±167 69.8±2.7c 

B 2,370±291 630±186 1,740±136 78.3±5.2abc 

C 2,400±252 570±157 1,830±170 79.0±5.0abc 

D 2,280±261 690±375 1,590±135 70.2±3.2bc 

E 2,340±278 540±464 1,800±154 79.7±3.9abc 

F 2,250±257 330±298 1,920±220 86.7±4.1abc 

G 2,280±241 450±230 1,830±144 93.7±4.7abc 

H 2,370±175 300±282 2,070±130 88.2±3.0ab 

I 1,950±276 480±142 1,860±193 84.3±4.7abc 

J 2,450±170 180±42 2,200±176 92.7±5.6a 

K 2,307±168 2,500±167 - - 

For description, see foot notes of Table 15 

 

 The efficacy was calculated using a formula as     
                                              Efficacy (%) =     AxB      x 100  

                                                             A 
 
Whereas A and B represent the egg per gram count of the faecal samples before treatment 

and on the final day of treatment respectively 
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Table 17. *Eosinophil count (%) of infected dogs on the different days of treatment       
                  treated with various drugs 

Group 

Eosinophil count on each day 

0 21 

A 10.2a 5.0b 

B 9.9a 5.2b 

C 9.0a 4.9b 

D 9.2a 5.5b 

E 9.7a 5.2b 

F 9.1a 4.9b 

G 10.0a 4.5b 

H 9.3a 4.9b 

I 10.2a 5.0b 

J 9.8a 5.1b 

K 9.1a 9.3a 

L 4.4b 4.9b 

SEM 0.11 0.18 

For description, see foot notes of Table 15 

*Eosinophils count (%)   =           No. of Eosinophils Counted           x 100 
                                                      Total No. of Leukocytes Counted 
 
 



Chapter -5 

DISCUSSION 

I-Epidemiology of Toxocara canis 

  Dogs represent an important host causing environmental contamination 

with Toxocara canis eggs. In the present study, 23.9% faecal samples were found 

positive for canine Toxocara. Considerable variations have been found regarding the 

prevalence of canine Toxocara in different regions of the world. The results of the 

present study are comparable with the others (Barutzki and Schaper, 2003; Bridger and 

Whitney, 2009). A few reports also demonstrated quite higher prevalence rates compared 

to the present study (Verster, 1979; Blake and Overend, 1982; Minnaar and Krecek, 

2001; Habluetzel et al., 2003). It is worthnoting that the faecal samples were analyzed for 

the detection of Toxocara eggs. The immature parasites do not produce eggs and animals 

containing immature forms are considered negative despite the presence of an active 

canine Toxocara infection. Such dormant larvae remain in the tissues and complete their 

development under certain physiological conditions (Rubel et al., 2003). 

 Results of the present study showed that overall prevalence of canine Toxocara 

was lower (p < 0.05) in urban (17.6%) compared to rural areas (30.3%). The prevalence 

was quite similar (p > 0.05) in various localities of the urban area (13.0% to 25.3%). 

Similarly, no statistical difference (p > 0.05) was noted when the prevalence rate was 

compared among various areas of rural localities (26.0% to 32.0%). Epidemiological 

investigation in the present study showed that infection rate varies with geographic area 

and has been found to be higher in rural area than in urban localities. This demographic 

factor seems to be very important in the transmission of canine Toxocara in dogs and 
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humans. The high prevalence rate in rural areas poses high risk of transmission of the 

parasites in other animals and humans. It has been found that the prevalence of canine 

Toxocara was more in the rural than in the urban zone (Knaus and Betke, 1986; Conde-

Garcia et al., 1989; Fok et al., 2001; Habluetzel et al., 2003). The results of the current 

study are in agreement with the findings of Habluetzel et al. (2003) who noted twice as 

many dogs from rural areas (48.4%) harboured T. canis compared to the urban (26.2%) 

ones in Italy. This difference may be due to frequent anthelmintic treatments of urban 

dogs, due to a greater health consciousness of their owners, who usually keep dogs for 

company so that they are often in close contact with the family members. Another factor 

for this difference between urban and rural dogs may be results of the persistent custom 

of rural people feeding their dogs with un-cooked food. In contrast, people living in the 

urban areas of Lahore are accustomed to feeding their dogs either commercially-available 

pet food or at least feed them partially cooked home-made food. An association between 

the frequency of veterinary assistance and presence of gastrointestinal parasites in dogs 

has been documented by Martini et al. (1992) who worked on dogs from a semi-urban 

area of Bologna Province. It may also be that rural dogs more frequently acquire T. canis 

infections through the ingestion of paratenic hosts such as Mus spp. and Apodemus spp. 

 

In the present study, the influence of sex on the occurrence of Toxocara was 

evident in both localities. In urban areas, the parasites were more (p < 0.05) prevalent in 

females (20.8%) compared to males (15.7%). Same trend was noted in rural localities 

where the parasites were more (p < 0.01) common in females dogs (48.9%) compared to 

male dogs (18.6%). Results from a previous study conducted in French Island of St. 

Pierre (Bridger and Whitney, 2009) supported the findings of the current study where T. 
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canis was more abundant in female (27.3%) dogs compared to males (11.8%).  However,   

Rubel et al. (2003) observed that T. canis was more abundant in males compared to 

females in a study conducted in the Buenos Ares, Argentina. The apparent lack of any 

difference in distribution in the urban area may be due to the number of samples 

examined. In the current epidemiological investigation, the number of male dogs 

examined for canine Toxocara was twice the number of females. Therefore, this unequal 

assortment of gender-based sample size may also be considered while comparing the 

results of present study with the others. Therefore, we should be very careful while 

interpreting the results as the number of samples examined should also be taken into the 

account.   

  

               With regard to the relationship between Toxocara infection and host age, some 

experimental studies have suggested that the probability of T. canis to successfully 

complete its life cycle decreases gradually during the first year after host birth, due to 

age-related resistance (Greve, 1971). An inverse relationship between the prevalence rate 

of canine Toxocara and age of host was found in the current study indicating age-

associated resistance. Coporological results from the present study based on age showed 

that pups were more frequently infected with canine Toxocara compared to adults in both 

localities. Recently, Roddie et al. (2008) and Aydenizoz-Ozkayhan et al. (2008) also 

found that the higher numbers of T. canis eggs in pup’s hairs, as compared to adults, 

associated with a higher risk factor for disease transmission. In experimental infections, 

the highest worm loads occurred in of pups less than one-month old (Lloyd, 1993). Rubel 

et al., (2003) demonstrated that the prevalence rate decreased linearly with age, being 

more in pups (53%) of less than one year-old compared to dogs ≥ two years old (13%). 
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Habluetzel et al., (2003) also found that prevalence of canine Toxocara infection declined 

with age. The higher prevalence rate in young dogs compared to adult could be due to the 

mode of transmission of the parasites. Pups could be infected transplacently and 

transmammary in their first few days of life that increases the occurrence of the parasites 

at an early age, whereas adult dogs may develop immunity which decreases the 

establishment as well as the fecundity of the parasite (Urquhart et al., 1996).  Although 

the occurrence of the parasites is greater in puppies compared to adults, still the 

prevalence is considerably higher in adult dogs showing that adult dogs can acquire the 

infection under natural or experimental conditions and shed eggs to the environment, 

despite the occurrence of humoral response (Maizels and Meghji, 1984; O’Lorcain, 1994; 

Oliveira-Sequeria et al., 2002). Another possible explanation for occurrence of the 

parasites in adult dogs could be exposure of the infections at a later stage instead of early 

age and, therefore, lack of elicitation of immune response. Moreover, the development of 

infection in older dogs may be more than coincidence due to particular circumstances like 

consumption of infected paratenic hosts, immunosuppression, or even hormonal changes. 

 

 In respect to the factors affecting the prevalence of infection, it is clear that 

meteorological factors including temperature, humidity and rainfall have substantial 

effects on the prevalence of Toxocara infection. Results of the present study 

demonstrated that summer provided optimum conditions in terms of temperature and 

humidity for speeding the life cycle. In the present study, the parasites were more 

frequently found in summer during the months of June to July in all the areas studied. 

Toxocara has been found to have a high dependence on humidity and high temperatures 

where the prevalence was higher in hot summer compared to winter (Ponce-Macotela et 
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al., 2005). The higher prevalence in summer season is obvious as Toxocara eggs hatch in 

the soil at warm temperatures and high humidity. 

II-Epidemiology of Human Toxocariasis  

 Generally, human toxocariasis is associated with ingestion of eggs with 

contaminated soil from playgrounds or sand in sandpits (Barriga, 1988). However, eating 

of raw or undercooked animal tissues may also enhance the risk of infection, as food 

animals act as paratenic hosts (Done et al., 1960; Galvin, 1964). It was described for the 

first time in 1956 that organs or tissues of infected animals can serve as sources of 

Toxocara infections for humans (Beaver, 1956). Toxocariasis may be one of the most 

common helminth zoonosis in the world (Fontanarrosa et al., 2006) including USA 

(Hotez, 2002). The present study revealed that the overall prevalence of the Toxocara 

was 7.3%, being more in rural localities (10.3%) compared to urban residents (4.5%). 

Considerable variation has been found when prevalence in the current study was 

compared with other reports. The seroprevalence in various regions ranged from 1.6% to 

76% (Ljungström and van Knapen, 1989; Sadjjadi et al., 2000; Magnaval et al., 2001; 

Park et al., 2002; Fan et al., 2004). It is very difficult to compare the prevalence rates as 

reported by various researchers as a number of factors affect the prevalence of the 

disease. However, the prevalence seems to be considerably low in the present study 

compared to other regions of the world. One of the important factors accounting for this 

apparent lower rate may be religious belief. In the Lahore, more than 90% of population 

is Muslim. In the Muslim faith, dogs are considered as dirty animals and the followers are 

discouraged to keep them as a pet. Therefore, it seems logical that prevalence rate was 

lower in Lahore due to less chance of humans playing with dogs. Locality was found to 
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be another risk factor for the higher prevalence rate. The present study revealed a greater 

frequency of Toxocara in rural areas compared to urban localities. Previous studies also 

showed similar findings where inhabitants of urban areas acquired less infection. (Embil 

et al., 1988; Havasiova et al., 1993; Holland et al., 1995; Uhlikova and Hubner, 1998; 

Luo et al., 1999). On the other hand, a few researchers described no significant 

relationship in Toxocara sero-positivity between those living in rural and urban areas 

(Akyol et al., 2007). Various factors can account for this difference that include socio-

economic level, education, living environment, pet ownership, health conditions of pets, 

and contact with contaminated parks. Personal hygiene and behavioral factors like geo-

phagia, nail-biting, frequency of hand washing could be other factors that also contribute 

to this difference. A few urban areas, like Gulberg, Valencia town, Lahore Cantonment 

and Wapda Colony, are considered to be the posh areas of the Lahore where high-income 

people live. Therefore, it seems logical that residents of these urban areas take care for 

their health more than the residents of rural areas where there is no sewerage system in 

some of the localities. Moreover, in rural areas, the Toxocara-infected canine prevalence 

is also more in the current study, potentially implicating stray dogs as a continuous 

source of infection. 

  

            In the present study, the prevalence of Toxocara was found to occur more in 

children of <five years-old compared to those >five years of age in both urban and rural 

(p < 0.001) localities showing a risk factor for acquiring the disease. There are different 

results declared by researchers on the relation of the frequency of Toxocara and age. A 

few researchers described no significant change with age, whereas others demonstrated 

that Toxocara is more frequent in childhood (Takamoto et al., 1998; Ajayi et al., 2000; 
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Anaruma Filho et al., 2002; Aguiar-Santos et al., 2004). It is known that Toxocara is 

transmitted orally by ingesting the infective eggs found in soil contaminated with faeces 

of infected cats and dogs. Thus, individuals having high risk of contact with soil 

contaminated with cat and dog faeces have higher antibody detection rates (Magnaval et 

al., 2001). In a rural Colombian study, considerably higher (86.0%) prevalence was 

observed in children that were from a very low socio-economic level (Thompson et al., 

1986). The population at large was unaware that young dogs are highly likely to cause 

infection. Recently, it has been reported that even contact with hair carrying eggs of T. 

canis from infected animals may result in infection (Wolfe and Wright, 2003). 

 

 The lower prevalence rate in the older children may be attributable to decreased 

exposure to infected parks/dogs, due to changes in behavior patterns and better personal 

hygiene, although development of immunity with age cannot be ruled out. Geophagia-

pica has been found to be a major risk factor, but was not as common as described by 

Amin et al. (2006). 

  

               In the present study, gender as a risk factor for the toxocariasis in children was 

evaluated in urban and rural areas. In both urban and rural localities, gender was found to 

be a risk factor as males were more (p < 0.001) infected than females. Different studies 

revealed that seroprevalence of Toxocara was greater in males compared to females 

(Glickman and Schantz, 1981; Holland et al., 1995; Ignacio et al., 1997; Overgaauw, 

1997). On the other hand, one report described the dominance of Toxocara 

seroprevalence in adult females (Ignacio et al., 1997; Overgaauw, 1997). The higher 

coprological prevalence of Toxocara in males may be attributed to behavioral differences 



DISCUSSION 
 

 80

in boys and girls. Due socio-religious circumstances, the boys get more opportunity to 

play either with pets, or go for a walk in gardens and parks where they become infected. 

However, these opportunities are well-restricted for female children. Females are 

normally kept indoors due to religious beliefs and are discouraged to go outside. 

Whereas, the males have more chance to go outside and consequently may acquire more 

infection.  

 

III-Epidemiology of Toxocara in Parks/Gardens 

                Epidemiological studies of Toxocara in soil or parks provide valuable 

information about the transmission of the parasites from pet animals to humans or from 

animals to animals. In this sense, different studies have demonstrated that the soil 

contamination of gardens and public grounds by infectious parasitic forms constitutes a 

significant zoonotic risk (Habluetzel et al., 2003). Therefore, the examination of soil 

samples of public parks located in urban and rural areas were examined to determine the 

risk factors associated with the transmission of Toxocara. Dog infected with adult worms 

of T. canis eliminates thousands of eggs each day in the faeces. In the present study, the 

overall prevalence of Toxocara in the soil samples was found to be 26.3%. The results 

are quite comparable to studies conducted in other countries. For instance, the prevalence 

of soil contamination with Toxocara in Canada, Iraq, United Kingdom and Italy was 

found to be 32%, 25%, 24% and 21% respectively (Woodruff et al., 1981; Ghadirian et 

al., 1976; Genchi and Locatelli, 1974; Borg and Woodruff, 1973). On the other hand, 

quite a low prevalence rate has also been observed in other studies (e.g., 11% in 

Philadelphia and 15% in Kansas USA (Thompson et al., 1986)). Much caution should be 

used when interpreting the prevalence rate among various regions of world. The 
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prevalence of Toxocara depends upon many factors like the number of collected samples, 

type of soil, month of sample collection, population of dogs in that area, protection of 

parks with fences, method of analysis, climate, and types of pets (Toparlak et al., 2002; 

Gurel et al., 2005). Moreover, the promiscuous defecation behavior of the companion 

pets also determines the soil prevalence rate (Thompson et al., 1986).   

 

               Unexpectedly, soil contamination was similar (p > 0.05) in parks located in 

urban (23.1 %) and rural areas (29.7%) in the present study. No significant difference 

was noted regarding the prevalence of L2 larvae in soil/grass samples from various parks 

under study. It is generally believed that contamination of soil with eggs/larvae of 

Toxocara is expected to be high in urban localities due to the greater population of dogs 

with relatively less green space for their physiological needs (Genchi and Traldi, 1994). 

However, this pattern was not observed in the present study. Studies conducted in public 

green areas of cities all over the world have found in many instances considerable soil 

contamination with Toxocara eggs. This apparent lack of any difference in the prevalence 

of soil contamination in both localities may be due to absence of any fences around these 

parks. It has been observed that prevalence of Toxocara also depends upon the restriction 

of entrance of pets in a particular park. All the six parks studied were under the local 

administration where there was no restriction for companion animals. Additionally, there 

were no fences constructed around the parks, thereby providing also an ample 

opportunity for stray dogs that shed more eggs compared to pet companion animals. It 

has been observed that construction of fences around a park decreased the number of 

eggs recovered from soil samples (Gurel et al., 2005).  
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IV-Therapeutic Trial 
 

  There are many factors that can reduce the infection of helminthes in dogs that 

include hygienic measures, nutrition and awareness of pet-owners. However, the use of 

anthelmintics is one of the important factors responsible for controlling parasitic infection 

in animals and humans. However, the most important disadvantage for the use of 

allopathic anthelmintics is the emergence of resistant worms against a particular drug. 

Additionally, the untoward effects of these anthelmintic on health of the host are also 

very common. Therefore, there was a need to look for alternatives that may inflict little 

harm to the host health and provide effective control measures against the parasites. 

Schillhorn van Veen (1997) suggested that some ethnoveterinary remedies are efficacious 

in controlling parasitic diseases. Githiori et al. (2006) reviewed many plants used as 

anthelmintics such as garlic, onion, mint, walnuts, dill, and parsley; all used for 

gastrointestinal parasitism. Therefore, in the current study, seeds of Nigella sativa, roots 

of Saussurea lappa (family: Compositae) and roots of Lageneria siceraria were 

evaluated for their possible use to reduce the parasitism in dogs. The results showed that 

there was significant difference regarding the EPG count in treated groups compared to 

the infected-control group that was not medicated with any drug. However, there was no 

statistical difference in the EPG count when all treatment groups were compared on day 

21 post-treatment. Based on the reduction of ova, Nigella sativa and Saussurea lappa 

were less efficacious against Toxocara canis when administered at dose rates of 30 

mg/kg of body weight and 50 mg/kg of body weight respectively. A previous study 

revealed that Nigella sativa was only 46.1% effective against A. caninum when 

administered at the dose rate of 250 mg/kg of body weight. However, the higher efficacy 

of about 63% was recorded when given at double dose. It seems that Nigella sativa is 
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more effective against Toxocara canis compared to A. caninum even when given at a 

considerably lower dose. Similarly, it has been found that Nigella sativa was quite 

effective in the reduction of ova of Fasciola hepatica in buffaloes at single dose level of 

30, 40 or 50 mg/kg of body weight. Efficacy increased two-fold when the second dose 

was repeated after 18 days of first treatment. This result shows that the efficacy of 

Nigella sativa not only depends upon the animals, but also depends upon the level of 

doses. The higher efficacy at higher doses may be due to the presence of greater amounts 

of fixed oils and volatile acids that have been shown to delay the passage of drugs from 

the intestine and ultimately the onset of the action (Ghazanvi, 1988). Nigella sativa oil 

administration at various dose levels (2.5 and 5.0 ml/kg of body weight, orally for 2 

weeks) has been shown to reduce the number of Schistosoma mansoni worms in the liver 

and decreased the total number of ova deposited in both the liver and the intestine 

(Mahmoud et al., 2002). The hypothesis was further supported by the fact that an ethanol 

extract of Nigella sativa was found to be 99% effective in reducing the egg count of 

Moniezia in sheep compared to a water extract, which was found to be only 74% 

effective (Akhtar and Ahmad, 1991).The presence of other ingredients in Nigella sativa 

can not be ruled out for their abilities as anthelmintics. It has been found that glycosides, 

saponins, anthraquinones of N. sativa reduced egg count by greater than 80% (Akhtar and 

Aslam, 1997). No untoward effect of the drug was noted in the medicated animals that 

was in accordance with the findings of Akhtar and Riffat (1991) and Maqbool et al. 

(2004).  
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              Saussurea lappa is a Compositae that is widely used in traditional Indian 

medicine to treat bronchial asthma, coughing, and cholera. The Saussurea lappa has been 

found to have an antheminitic ingredient that is effective against gastrointestinal 

nematodes and cestode infections of domestic animals and humans (Musthtaq, 2002; 

Akhtar and Riffat, 1991). In the present study, Saussurea lappa was comparable with 

piprazine in eliminating the ova of the parasite at higher dose levels. The results are 

similar to the findings of Mushtaq (2002) who reported 72.8% efficacy against T. canis in 

dogs. Similary, Jahangir and Maqbool (2003) also reported that Saussurea lappa was 

80% effective against A. caninium in dogs. Nearly similar results were recorded by 

Akhtar and Riffat (1991) in cestode infection in children or nematodal infection in sheep 

(Akhtar and Hassan, 1985). 

 

                As observed for other herbal drugs, Lagenaria siceraria was found to be quite 

effective against T. canis in dogs. The present study showed that the efficacy of 

Lagenaria siceraria was quite comparable with piperazine in various therapeutic doses. 

Similar results were also obtained by Elisha et al. (1987) who showed that the ethanol 

extract of the seeds of Lagenaria siceraria was a potent anthelmintic against tapeworms 

and was quite comparable to piperazine citrate. In vitro studies also confirmed the 

anthelmintic activity of seeds of Lagenaria siceraria (Samita et al., 2009; Badmanaban, 

2010). In contrast, Lagenaria siceraria seeds powder found to be 67% effective in 

reducing the egg count in sheep naturally infected with cestodes (Akhtar and Riffat, 

1987). The lower anthelmintic activity of Lagenaria siceraria seeds may be due to the 

type of infection, severity of infection, species variation and doses levels. 



Chapter -6 

 
SUMMARY 

  

 

Toxocariasis is an important soil-borne zoonotic disease of dogs caused by 

Toxocara canis. The present project was designed to determine the prevalence of 

Toxocara in dogs, humans and soil collected from different localities of Lahore City. 

Additionally, the efficacy of three herbal drugs (Nigella sativa, Saussurea lappa, 

Legenaria siceraria) against canine Toxocara was also evaluated and compared with 

piperazine. Results revealed that overall prevalence of canine Toxocara was 24.0 %, 

being higher (p < 0.05) in rural (30.3%) compared to urban localities (17.6%). In canines, 

the parasites were more frequently found in July and August in both localities. There was 

no significant difference in the prevalence rate of canine Toxocara among six urban 

localities. Similar outcomes were observed for six rural localities where parasites were 

equally distributed. The disease was detected more in canine males compared to females 

in rural areas (p < 0.01), whereas gender did not influence (p > 0.05) the prevalence of 

Toxocara in urban localities. The prevalence of canine Toxocara was higher in pups 

compared to adult dogs in both urban and rural localities.  

Human toxocariasis also followed the same pattern and was found to be higher in 

summer season compared to winter in the two areas. Similarly, more cases of human 

toxocariasis were recorded in rural localities (10.2%) compared to urban localities 

(4.5%). Parasites were more common in children below five years of age. Analysis of soil 

samples for L2 larvae showed that the prevalence of L2 larvae of Toxocara was alike (p > 
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0.05) in parks located in the rural areas compared to those located in urban localities. 

Effect of season was also evident for L2 larvae as observed for canine and human 

toxocariasis. Oral administration of three herbal drugs, namely Nigella sativa, Saussurea 

lappa, Legenaria siceraria, at various dosage levels in dogs showed that the efficacy of 

each drug was comparable with piperazine independent of dose. 
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APPENDIX-I 

Monthly meteorological data of Lahore City during the Year 2008 to 2009 

Month 

Mean temperature (oC) 

Rain Fall 
(mm) 

Mean Humidity Pan 
Evaporation 

Minimum Maximum 

08.00 AM 05.00 PM  

November 
2008 14.8 28.1 0.0 75 45 

54.8 

December 
2008 11.0 22.3 7.8 84 58 43.8 

January 2009 10.0 20.0 19.8 85 58 43.1 
February 2009 12.5 23.3 26.9 73 44 65.9 

March 2009 16.8 28.3 52.3 65 40 
108.3 

April 2009 21.8 33.8 19.9 46 26 218.3 

May 2009 26.5 39.3 6.1 38 22 286.0 

June 2009 28.5 40.2 20.2 40 23 274.0 

July 2009 27.1 36.5 110.9 70 52 194.1 

August 2009 27.7 35.6 92.0 74 59 174.2 

September 
2009 25.9 35.0 20.4 71 49 

164.9 

October 2009 20.1 32.9 2.6 66 36 125.4 

 
Pan size is 47.5 inches in diameter and 10 inches deep. Water volume is 10 gallons. 
Water level is 2 inches from the top. 
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