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Abstract: Dogs are important animals that serve in transmission of E. granulosus; they also play a major role 

as vectors for many zoonotic parasite, bacteriae and viruses in the Sudan. The current study reports on 

presence of gastrointestinal helminthes with emphasis on E granulosus. During a rabies control campaign, 

conducted in 2011 at Nyala South Darfur State, 117 stray dogs investigated. Postmortem examination revealed 

that, 95.7% of examined animals were infected with one or more GIT parasite worms. The worms identified in 

dogs were: Ancylostoma caninum (62.4%), Dipylidium caninum (1.7%), Taenia spp. (89.7%) and Echinococcus 

granulosus (6.8%). No difference in the prevalence was observed between young and old dogs. Although male 

dogs had higher worm burdens than females, no difference in susceptibility was found between male and female 

dogs. Moreover, no differences in the prevalence was observed between the southern and northern areas of 

Nyala although the infected dogs of the northern areas had higher worm burdens than those in the South. Thus, 

open abattoirs and clandestine slaughterhouses appear to be the main reasons for the high prevalence of canine 

echinococcosis in the study area. 

 

1. INTRODUCTION 

Echinococcosis due to Echinococcus granulosus has become a major human and veterinary public 

health problem resulting in significant economic losses in sub-Saharan Africa as well as many other 

parts of the world. The life cycle of Echinococcus granulosus includes dogs and other canids as the 

definitive hosts of the adult parasite and numerous ungulates are intermediate hosts, harbouring the 

hydatid cyst (Moro and Schantz, 2006; Euzeby, 1991 and Garippa et al., 2004). However, the high 

prevalence of echinococcosis in dogs either in rural or in peri-urban areas and the high proportion of 

stray and free roaming dogs lead to a very high pollution of the environment by E. granulosus eggs 

(Dakkak, 2003). Moreover, Andersen (1997) stated that the nomadic rural inhabitants in the 

developing countries live under poor sanitary conditions without adequate supplies of clean water, 

large stray dog population, uncontrolled slaughter of meat animals, poor meat hygiene practices and 

live in close proximity to their domestic animals. Accordingly, many workers have reported 

echinococcosis and others parasitic infections in dogs in the Sudan (Eisa, et al., 1977; Elkhawad, et 

al., 1979a; Idris, 1985; Saad and Magzoub, 1986; Mohammed and Elmalik, 2000; Mohammed, 2004 

and Elmahdi et al., 2006). In South Darfur State, despite Mohammed and Elmalik (2000) who have 

reported the echinococcosis among dos and foxes, no sufficient information on the epidemiology of 

the disease in definitive host of the study area. Hence, the present study was conducted to provide 

further information on the prevalence of gastrointestinal parasites of dogs and to identify the potential 

risk factors associated with prevalence rate enabling to design feasible and strategic control of 

gastrointestinal parasites of dogs in areas of similar ecological features. 
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2. MATERIAL AND METHODS 

Study area: 

The current study was performed at Nyala area, South Darfur State. Nyala, the capital of the State, lies 

in savanna zone between the latitude 8.30 – 13.30º north and longitude 23- 15º east (Fig.1.). 

 
Fig.1.The map of study area. 

Ethical Approval: 

An approval for conducting this research has been obtained from Ministry of Animal Resource, 

Fisheries and Ranching, South Darfur State. 

Collection of samples: 

Adult parasite from definitive host (dogs): 

A total of 117 stray dogs in different ages were examined during a rabies control campaign in July 

2011 in Nyala for the presence of E. granulosus. The abdominal cavity of each dog was opened 

carefully. The small intestine was isolated, lighted at both ends and transported in identified plastic 

bags to laboratory. 

Parasitological techniques: 

Post-mortem worm recovery (Sedimentation and counting technique): 

A total of 117 intestines from stray dogs were examined according to WHO/OIE (2001), with some 

modifications. The intestines of dogs were opened lengthwise, emptied in clean plastic buckets and 

the mucosal surface scraped with a spatula to ensure that no parasites remain attached. The intestines 

then were washed in tap water in the same buckets and the contents sieved. The washed intestinal 

contents and scrapings were placed on a black tray and the worms were counted with the aid of a hand 

lens, and then preserved in 70% Ethanol and stored at room temperature for more identification.  

Data Analysis: 

Epidemiological data were analyzed by SPSS computer programme (Microsoft version No. 20, USA). 

Data was analyzed using frequencies, one sample t-test and correlation coefficient. 

3. RESULTS 

The prevalence of echinococcosis in definitive host (dogs): 

A total of 117 gastrointestinal tracts (GIT) of dogs were examined in Nyala area during the study 

period. Of these dogs examined, 95.7% were infected with one to three GIT parasite worms (Fig.2, 3, 
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4 and 5). The worm burdens identified belonged to four species: Echinococcus granulosus, 

Dipylidium caninum, Ancylostoma caninum and Taenia spp. (Table 1). The infection rates within 

location were 87.2% in south of Nyala and 94.9% in the north. Whilst, the infection rates within sex 

of animals were 98.8% in male and 89.2% in female.  

Table 1. Prevalence of gastrointestinal parasites in stray dogs according to locations in Nyala area 

Species of parasites Location 

 South of Nyala (n=78) North of Nyala (n=39) 

No. of positive 

animals 

Prevalence 

rates (%) 

No. of positive 

animals 

Prevalence rates 

(%) 

    

Taenia spp. 68 87.2% 37 94.9% 

Ancylostoma caninum 49 62.8% 24 61.5% 

E. granulosus 3 3.8% 5 12.8% 

Dipylidium caninum 1 1.3% 1 2.6% 

Worm counts: 

As shown in table (2), no significant difference was found in total mean worm burdens among sex of 

animals. Also no significant difference was found in total mean worm burdens among location, 

although south of Nyala had significantly higher mean worm burdens of Ancylostoma caninum  and 

lowest mean worm burdens of Dipylidium caninum than the north. In addition to that, a significant 

difference was found in mean worm burdens of Echinococcus granulosus between sexes of animals, 

where male had higher mean worm burdens of Echinococcus granulosus than female. Also a 

significant difference was found in mean worm burdens of Echinococcus granulosus between 

locations, for as much as north of Nyala had higher total mean worm burdens of Echinococcus 

granulosus than the south. 

Table 2. Mean worm burdens (±SE) of Echinococcus granulosus in stray dogs according to sex and location in 

Nyala area: 

Species of parasite Sex Location 

Male Female South North 

Echinococcus granulosus 104.0±99.7
*
 12.3±9.1 3.3±2.3 91.0±78.3

*
 

Ancylostoma caninum 30.0±6.4 18.2±5.2 34.5±7.0* 11.4±3.7 

Dipylidium caninum 5.0±3.0 0.0±0.0 2.0±0.0 8.0±0.0** 

Taenia spp. 12.7±2.1 16.4±3.7 12.0±2.1 17.3±3.5 

Total mean worm burdens 39.4±7.2 27.3±5.4 35.5±5.1 36.4±12.2 

* P ≤ 0.05,** P ≤ 0.01 

 
Fig. 2. Echinococcus granulosusworms collected from small intestine of dog. 
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Fig. 3. Scolex and gravid proglottid of Taenia spp. 

 

Fig. 4. Scolex and gravid proglottid of Dipylidiumcaninum 

 

Fig. 5. Ancylostoma caninum worms collected from small intestine of dog. 
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4. DISCUSSION 

Echinococcosis is endemic in sub-Saharan Africa including Ethiopia, Kenya, Mauritania, Sudan, and 

Tanzania (Romig et al., 2011 and Magambo et al., 2006). Estimate of gastrointestinal burden in stray 

dogs is useful epidemiological criterion for establishing a baseline of infection at the beginning of a 

control programme and indicates the potential risk to humans and livestock of being infected with 

hydatid disease or other zoonotic parasites. 

In the current study, of the 117 dogs examined, 95.7% were founded infected with one to three GIT 

parasite worms. The high prevalence observed in the present study was in agreement with other 

studies from Cameroon, South Africa and Ethiopia (Komatangi, 2005; Minnaar et al., 2002, 

Mukaratirwa and Singh, 2010, Getahun and Addis, 2012 and Zewdu et al., 2010). Previously, ten 

genera of GIT parasites in dogs were reported in Sudan (Eisa, 1962, 1995 and Eisa et al., 1977) but in 

the present study, worms recovered from GIT of dogs belonged to four genera, Taenia spp., 

Ancylostoma caninum, Echinococcus granulosus and Dipylidium caninum. Our results indicated high 

prevalence rate of Taenia spp, which was in contrast to that found by Eisa (1962) in other parts of 

Sudan where Taenia hydatigena had a low prevalence (8%). Similarly, the high prevalence rate of 

Ancylostoma caninum and low prevalence rate of Dipylidium caninum reported in this study were in 

contrast to the findings of Eisa (1962) who reported the prevalence rates of 62-78% for these 

parasites.   

In this study, Echinococcus granulosus had a lower prevalence rate in comparison with that reported 

previously by Mohammed and Elmalik (2000) in the same area (26.9%), where They attributed it to 

the fact that 50% of the dogs captured in the vicinity of slaughterhouse showed Echinococcus 

granulosus infection in that study. This finding is in agreement with the work conducted in Khartoum 

and Omdurman (Eisa et al., 1977 and Elkhawad et al., 1979a), but in contrast to that reported  by Idris 

(1985) in Khartoum Province and Saad and Magzoub (1986) in Tamboul. The low prevalence rate in 

the present study may be due to change in attitude of the people in the study area, where camel lungs 

become fit for human consumption in comparison with the previous period (Mohammed and Elmalik, 

2000).   

The sex of dogs was not significantly associated with prevalence of gastrointestinal parasites in this 

study despite the high frequency in males compared with females. This finding is in agreement with 

other works in some parts of the world (Mirzae and Fooladi, 2012; Zewdu et al., 2010; Getahun and 

Addis, 2012 and Ramirez-Barrios et al., 2004). However, Kirkpatrick (1988) stated that, the higher 

prevalence of gastrointestinal helminthes in male dogs than female dogs could be attributed to 

hormonal factors and sex-associated behaviors such as roaming. The high prevalence rate of 

Ancylostoma caninum encountered in northern Nyala could be attributed to ecological factors, which 

is characterized by its sandy soil.  

A significant difference was found in mean worm burdens of Echinococcus granulosus among 

locations, for as much as north of Nyala had higher total mean worm burdens of Echinococcus 

granulosus than the south. These findings may confirm the previous results that indicated to 

importance of camels in transmission of this parasite in the study area (Mohammed and Elmalik, 2000 

and Omer et al., 2010), where most of the camels slaughtering in the abattoirs of northern Nyala.  The 

result of this study is lower than those observed, in the same region previously. So, the low prevalence 

rate in dogs looks to be true epidemiological relationship to the level of CE observed in slaughtered 

animals in the study area. 

5. CONCLUSION 

Examination of 117 GIT of dogs in this study, revealed that dogs are not only important animals in 

transmission of E. granulosus but also in many zoonotic parasites in the study area. 
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