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Abstract 
Background: Intestinal parasites are the most common causes of gastrointestinal disease 
in canine. Stray dogs and wild candies can represent potential reservoirs of 
enteropathogens to other hosts. Therefore, present study determined the prevalence of 
intestinal parasites in canine in Mazandaran Province, northern, Iran. 
Methods: Overall, 58 small intestinal samples of animals (42 stray dogs and 16 jackals) 
were collected from Oct 2012 to Dec 2013. The intestine contents were studied to detect 
and identify helminth infections. Then, the helminths were collected and their morpho-
logical traits were identified.  
Results: Overall among infected stray dogs and jackals, 11 species were found. Three 
species of nematodes, seven species of cestodes and one trematode were observed. The 
prevalence of gastrointestinal helminths of stray dogs and jackals were 59.5% and 50%, 
respectively. Among registered zoonotic helminths A. caninum was the predominant para-
site both stray dogs and jackals. Interestingly, Spirometra spp. was reported in these ani-
mals. Moreover, A. caninum showed a higher percentage rate in center region of province. 
Conclusion: There are the clear risks of zoonotic helminths parasites infection in this 
region. Therefore, understanding the epidemiology of zoonotic parasite infection is useful 
for health care access both domestic animals and humans health. 
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Introduction 
 

ntestinal parasites (protozoa and 
helminths) are the most common causes 
of gastrointestinal disease in canine. 

From the veterinary and medical points of 
view, stray dogs and wild candies can repre-
sent potential reservoirs of enteropathogens to I 
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human and domestic animals (1-3). A variety 
of canine parasites can be found in the gastro-
intestinal tract of dog and another canine. 
Among them, Toxocara canis, Echinococus 
granulosus, Ancylostoma spp., Giardia spp. and 
Cryptosporidium spp. have received great atten-
tion due to their risk and zoonotic implica-
tions especially to developing countries (4). 
Numerous epidemiologic surveys of intestinal 
parasites have been performed in different 
areas of the world. However, according to an 
estimated more than 60 zoonotic diseases are 
concerned with canine especially in dog, Jackal, 
and Fox, diverse factors can influence the fre-
quency of infections in a community (5). 

In Iran, searches have shown the different 
percentages of intestinal parasites (6-8). These 
studies indicated important information on 
parasitic infections at a local scale. Recently, 
intestinal parasite in canine in the North of Iran 
is reported (9). Due to special geographical 
conditions and close contact between human 
and these animals, it is important to identify 
some of the parasites and the risk of zoonotic 
transmission in the Caspian areas, north of Iran. 
Thus, in the endemic areas for determining the 
status of the major parasitic infections is need 
to study in every 5 to 10 yr.  

Therefore, the present study aimed to de-
termine the prevalence of intestinal parasites 
in canine. This research was designed to un-
derstanding the epidemiology of these parasit-
ic infections, which are significant subjects for 
public health and animal health especially for 
developing new strategies for treatment and 
control of zoonotic disease in north of Iran. 
 

Materials and Methods 
 
Study area 

This study was carried out in different areas 
in the Mazandaran Province, northern Iran. 
Mazandaran is divided into three parts plains, 
coastal and mountainous areas. This province 
covers an area of 23756 km and has a popula-
tion over 3 million people. The climate is 

temperature humid with an annual rainfall of 
500 mm and an average temperature of 17 ºC. 

Overall, 58 fecal samples were collected from 
the stray dogs in Oct 2012 to Dec 2013. The 
animal's population checked consisted of 42 
stray dogs (Canis familiaris) and 16 jackals (Canis 
aureus). A number of stray dogs were assembled 
based on the stray dog control and prevention 
programs and others of them and the jackals 
were obtained by chance of road accident. 

Animals were transported to the Parasitolo-
gy Laboratory in Faculty of Medical School. 
The main characters of these animals (sex, ap-
proximate age, and area) were recorded. After 
autopsy, gastrointestinal tract in these animals 
was removed and opened entirely. The intes-
tine contents were destined to detect and iden-
tify helminth infections.  

Five grams of fecal specimens were taken 
from the rectum and were examined using Te-
lemann sedimentation and also the formalin-
ether concentration methods. Remaining con-
tents were washed through 60 and 80 mesh wire 
series under tap water and the helminths were 
collected. The collecting parasites were pre-
served in warm 10% acid-formalin. Followed by 
cleared and stained (Nematodes in lacto phenol- 
tapeworms in acid alum carmine) their morpho-
logical traits were identified (9). 

  
Data analysis  

Overall, the obtained data were analyzed us-
ing SPSS version 15 software (Chicago, IL, 
USA). The comparisons of prevalence's be-
tween host gender and age were performed to 
evaluate difference in frequency of the hel-
minth parasites using Chi-square test (P<0.05).  
 

Ethical issues  
This project was approved by the relevant 

Ethics Committee in of Mazandaran Universi-
ty of Medical Sciences. 
 

Results 
 

Among infected stray dogs and jackals, 11 
species were found. Three species of nema-

todes; T. canis, A. caninum, U. stenocephala, sev-
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en species cestodes; E. granulosus, T. hydatigena, 
T. multiceps, T. ovis, T. taenia formis, Spirometra 
spp., Mesocestoides spp., D. caninum, D. 
acanthotetra and one trematode; Barachylamia 
spp. were observed (Fig. 1) (Table 1). 
A. caninum (35.71%), followed by T. hydatigena 
(30.95%) were the most prevalence in the 
stray dogs. In the jackals, the predominant 

species were A. caninum (56.25%) and U. 
stenocephala, T. hydatigena and Mesocestoides spp. 
(31.25%) (Table 1). Significant different was 
not found the influence of the region in 
prevalence of intestinal parasites, but only in 

the infection of A. caninum which a statistically 
higher prevalence in center parts both stray 
dogs and jackals (Table 2).  

 
Table 1: Prevalence of helminth parasites from 42 stray dogs and 16 jackals in Northern Iran 

 
Parasites No. of infected stray dogs % No. of infected jackals % 
Nematoda     
Toxocara canis 4 9.52 2 12.5 
Ancylostoma caninum 15 35.71 9 56.25 
Uncinaria stenocephala 12 26.57 5 31.25 
Cestoda     
Echinicoccus granulosus 12 28.57 3 18.75 
Taenia molticeps 2 4.76 2 12.5 
Taenia hydatigena 13 30.95 5 31.25 
Taenia ovis 2 4.76 2 12.5 
Taenia taenia formis 3 7.14 2 12.5 
Spirometra spp. 1 2.38 1 6.25 
Mesocestoides spp. 6 14.28 5 31.25 
Dipylidium caninum 8 19.04 2 12.5 
Dipylidium acanthotetra - - 1 6.25 
Trematoda 
Barachylamia spp. 

 
1 

 
2.38 

 
- 

 
- 

 
Table 2: Prevalence of helminth parasites from 42 stray dogs and 16 jackals by region in Northern Iran 
 

 Region and canines 
Parasites 

East 
Dog      Jackal 

Center 
Dog     Jackal 

West 
Dog    Jackal 

 * na (%) ** nb(%) na(%) nb(%) na(%) nb(%) 
Nematoda       
Toxocara canis 1 (2.38) 1 (6.25) 1 (2.38) 1 (6.25) 2 (4.76) - 
Ancylostoma caninum 5 (11.9) - 10 (23.8) 6 (37.5) 8 (19.04) 3 (18.75) 
Uncinaria stenocephala 3 (7.14) - 5 (11.9) 4 (25) 4 (9.25) 1 (6.25) 
Cestoda       
Echinicoccus granulosus 3 (7.14) 1 (6.25) 1 (2.38) 2 (12.5) 4 (9.52) - 
Taenia molticeps - - 1 (2.38) 1 (6.25) 1 (2.38) - 
Taenia hydatigena 1 (2.38) - 3 (7.14) 1 (6.25) 1 (2.38) - 
Taenia ovis 2 (4.76) - 2 (4.76) - - - 
Taenia taenia formis 2 (4.76) - 2 (4.76) - 1 (2.38) - 
Spirometra spp. - - 1 (2.38) - - 1 (6.25) 
Mesocestoides spp. 3 (7.14) - 4 (9.52) - 4 (9.52) - 
Dipylidium caninum 2 (4.76) - 4 (9.52) 2 (12.5) 2 (4.76) - 
Dipylidium acanthotetra - - - 1 (6.25) - - 
Trematoda 
Barachylamias pp. 

 
- 

 
- 

 
1 (2.38) 

- - - 

* na: Number of infected Stray dogs 
** nb: Number of infected jackals 
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Fig. 1: Figures of the gastrointestinal helminths were identified in stray dogs and jackals. A: U. stenocephala 
from dog, B: A. caninum from dog, C: Lateral view of male bursa of A. caninum from dog, D: Barachylamia spp. 
from dog X4, E: Scolex of T. hydatigena from dog, F: Rostellum of T. hydatigena, G: Egg of Teania spp. X40 
from a dog, H: E. granulosus from jackal, I: E. granulosus from dog, k: Egg of Spirometra spp. X10 and L: 
proglottid of Spirometra spp. from dog and jackal (Original figures) 
 

Discussion 
 

In the current study, the overall prevalence 
of gastrointestinal helminths of stray dogs and 
jackals was 59.5% and 50%, respectively. Most 
of the parasite species identified in our work 
have a worldwide distribution (10-12). Alt-
hough, comparing infection prevalence of in-
testinal helminths parasites in different studies 
could be sometimes difficult because there is 
diversity of demographic aspects in the popu-
lation of these parasites. There have been 
some previous reports at different decades on 
the prevalence of parasites of stray dogs and 
jackals in the Mazandaran Province, north of 
Iran (8, 9).  

The population of wild Canids cannot be 
controlled by the health system. Their free 
roaming and also their habits were exposed to 
more natural infection. This could be an im-

portant source of infection for humans and 
domestic animals (6). The present survey 
could also detect some of the zoonotic 
helminths such as T. canis, A. caninum, U. 
stenocephala, D. caninum, Spirometra spp., E. 
granulosus and T. multiceps in the north of Iran. 
This finding is important in medical, veteri-
nary and public health in Iran and Eastern 
Mediterranean region, where animal husband-
ry and agriculture are the most important jobs. 
In these areas, dogs and jackals are the most 
important reservoirs for the transmission of 
infectious agents especially helminths parasites 
to animals and human.  

In our study, among zoonotic helminths, A. 
caninum was the predominant parasite both 
stray dogs (35.71%) and jackals (56.25%) 
which has lower prevalence than previous 
studies (8, 9). In studied region, there were 
risks to public health of Cutaneous Larva Mi-
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grant (CLM) syndromes. In other countries, 
the reported infection rate was varied from 
6% to 88% in the population (13, 14). Toxocara 
canis was detected as another zoonotic im-
portant parasite in this research.  

The prevalence of toxocariasis in dog was 
almost increased, that related to sample small 
size in our study with only 12 jackals. In con-
trast with our work, a higher frequency rate of 
this nematode was reported in stray dogs (9), 
because all of samples in our work were adult 
animals. Older dogs may develop immunity 
whereas in pups could be infected trans-
placentally and transmammary that probably 
be incidence more susceptible for this nema-
tode. Moreover, the high prevalence was rec-
orded as visceral and ocular larva migrants in 
the world (2, 15, 16). 

In this study, another zoonotic parasite that 
is serious threat to public health was E. 
granulosus whit high dissemination 28.57% in 
stray dogs and 18.75% in jackals.  

Based on our knowledge, it may be related 
to the sylvatic cycle of parasite in this prov-

ince. E. granulosus in the urban stray dogs was 
not reported, but another study in rural and 
forest area prevalence of parasite has shown 
22.2% in stray dogs and (46.7%) of jackals. 
However, cosmopolitan prevalence of this 
helminth was reported from 1% to 63.5% 
from Iran [6]. In human, about 132 cases of 
cystic surgeries were performed during seven 
years from 2001 to 2007 in this area (17). Sev-
eral intestinal helminths infections of dogs and 
jackals of Iran such as E. granulosus, T. canis, U. 
stenocephala, D. caninum, D. immitis, are revealed 
as important zoonotic diseases (6-9). Echino-
coccosis/ hydatidosisis is considered as the 
most problematical helminthic infection for 
both public health and domestic animals in 
Iran. The prevalence of E. granulosusin dogs 
(46.7%) and jackals (22.2%) was reported in 
Mazandaran Province, north of Iran (8), but is 
in contrast in Iran (6), who could not find it in 
jackals. The presence of E. granulosusin in dogs, 
jackals and hydatid cyst in sheep, goats con-
firms the domestic cycle of hydatidosis in Iran 

(6, 7, 18). The relation of this cycle to the syl-
vatic cycle in different regions of Iran requires 
further research. 

The common tapeworm, D. caninum was en-
countered just with low prevalence in compar-
ison with other surveys. Prevalence of D. 
caninum in the current study was in accordance 
with previous research in jackals (6, 18, 19). 
Comparing infection rates in canine’s popula-
tion were 1% to 72.5% in the different coun-
tries (20, 21). 

Interestingly in our research, Spirometra spp. 
was reported 2.38% and 6.25% in stray dogs 
and jackals, respectively. This parasite is 
intestinal parasite of canine and feline when 
these animals hunt intermediate or paratenic 
hosts such as amphibious, reptiles and small 
mammals (21, 22). Totally, prevalence of in-
testinal helminths in dog and jackals has 
shown significant difference in different areas 
of Mazandaran province and only infection of 
A. caninum showed a higher percentage in 
center region of province. 

 

Conclusion 
 

There are still the clear risks of zoonotic 
helminths parasites infection in this region. 
Especially dogs are considered as an important 
reservoir for these helminthic infection diseas-
es and it is dangerous for people in these areas. 
Therefore, understanding the epidemiology of 
zoonotic parasite infection is useful for health 
care access both domestic animals and hu-
mans health. Health education programs and 
control of the parasitic infections could be 
reduced the transmission of canine intestinal 
parasitic infections in the north of Iran. 

 

Acknowledgements 
 

This study financially was supported by Vice 
Chancellors for Research of Mazandaran Uni-
versity of Medical Sciences (project number: 
1584), in cooperation with the Toxoplasmosis 
Research Center and the Department of Para-

http://ijpa.tums.ac.ir/


Amouei et al.: Carnivores as Important Reservoirs of Intestinal Helminthic … 

Available at: http://ijpa.tums.ac.ir                                                                                                256 

sitology and Mycology, Mazandaran Universi-
ty of Medical Sciences, Sari, Iran. 

 

Conflict interest 
 

We have no conflict of interest related to 
this work. 
 

References 
 
1. Blagburn BL, Lindsay DS, Vaughan JL et al. 

Prevalence of canine parasites based on fecal 
flotation. The Compendium on continuing 
education for the practicing veterinarian (USA). 
1996. 

2. Habluetzel A, Traldi G, Ruggieri S, Attili AR, 
Scuppa P, Marchetti R, Menghini G, Esposito 
F. An estimation of Toxocara canis prevalence in 
dogs, environmental egg contamination and 
risk of human infection in the Marche region 
of Italy. Vet Parasitol. 2003; 113(3-4):243-52. 

3. Chomel BB, Sun B. Zoonoses in the bedroom. 
Emerg Infect Dis. 2011; 17(2):167-72. 

4. Dubná S, Langrová I, Nápravník J, Jankovská 
I, Vadlejch J, Pekár S, Fechtner J. The 
prevalence of intestinal parasites in dogs from 
Prague, rural areas, and shelters of the Czech 
Republic. Vet Parasitol. 2007; 145(1-2):120-8. 

5. Meslin FX. Zoonoses in the world: current and 
future trends. Schweiz Med Wochenschr. 1995; 
125(18):875-8. 

6. Dalimi A, Sattari A, Motamedi G. A study on 
intestinal helminthes of dogs, foxes and jackals 
in the western part of Iran. Vet Parasitol. 2006; 
142(1-2):129-33. 

7. Zare-Bidaki M, Mobedi I, Ahari SS, 
Habibizadeh S, Naddaf S, Siavashi M. 
Prevalence of zoonotic intestinal helminths of 
canids in Moghan plain, Northwestern Iran. 
Iran J Parasitol. 2010; 5(2):42-51. 

8. Gholami Sh, Mobedi E, Ziaei H, Sharif M. 
Intestinal helminthes parasites in Dog and 
Jackal in different areas Sari in the year 1992-
1993. Journal of Mazandaran University of 
Medical Sciences. 2000; 9(22-23):1-12 (In 
Persian). 

9. Gholami I, Daryani A, Sharif M, Amouei A, 
Mobedi I. Seroepidemiological survey of 
helminthic parasites of stray dogs in Sari City, 
northern Iran. Pak J Biol Sci. 2011; 14(2):133-7. 

10. Fontanarrosa MF, Vezzani D, Basabe J, Eiras 
DF. An epidemiological study of 
gastrointestinal parasites of dogs from 
Southern Greater Buenos Aires (Argentina): 
age, gender, breed, mixed infections, and 
seasonal and spatial patterns. Vet Parasitol. 
2006; 136(3-4):283-95. 

11. Eguia-Aguilar P, Cruz-Reyes A, Martínez-Maya 
J. Ecological analysis and description of the 
intestinal helminths present in dogs in Mexico 
City. Vet Parasitol. 2005;127(2):139-46. 

12. Papazahariadou M, Founta A, Papadopoulos 
E, Chliounakis S, Antoniadou-Sotiriadou K, 
Theodorides Y. Gastrointestinal parasites of 
shepherd and hunting dogs in the Serres 
Prefecture, Northern Greece. Vet Parasitol. 
2007;148(2):170-3. 

13. Schantz P. Intestinal parasites of dogs in 
Western Australia: progress in control and new 
concerns. Vet J. 1999;157(3):222-4. 

14. Minnaar WN, Krecek RC, Fourie LJ. 
Helminths in dogs from a peri-urban resource-
limited community in Free State Province, 
South Africa. Vet Parasitol. 2002; 107(4):343-9. 

15. Agudelo C, Villareal E, Cáceres E et al. Human 
and dogs Toxocara canis infection in a poor 
neighborhood in Bogota. Mem Inst Oswaldo 
Cruz. 1990; 85(1):75-8. 

16. Traub RJ, Robertson ID, Irwin PJ, Mencke N, 
Thompson RC. Canine gastrointestinal 
parasitic zoonoses in India. Trends Parasitol. 
2005; 21(1):42-8. 

17. Esfandiari B, Youssefi M, Ziapour S, Fard SH, 
Abouhosseini M, Espeh-Kolaie MA. 
Evaluation of Hydatid Cyst Surgeries in 
Northern Iran (Mazandaran Province) During 
2001-2007. J AVet Adv. 2010;9(7):1128-30. 

18. Meshgi B, Eslami A, Bahonar A, Kharrazian-
Moghadam M, Gerami-Sadeghian A. 
Prevalence of parasitic infections in the red fox 
(Vulpes vulpes) and golden Jackal (Canis aureus) 
in Iran. Iran J Vet Res. 2009;10(4):387-91. 

19. Sarvi S, Daryani A, Sharif M, Rahimi MT, 
Azami D, Marhaba Z, Ahmadpour E, Mizani 
A. Domestic dog as a human health hazard in 
north of Iran. J Parasit Dis. 2014: 40(3):930-4. 

20. Pullola T, Vierimaa J, Saari S, Virtala AM, 
Nikander S, Sukura A. Canine intestinal 
helminths in Finland: prevalence, risk factors 
and endoparasite control practices. Vet 
Parasitol. 2006; 140(3-4):321-6. 

http://ijpa.tums.ac.ir/


Iran J Parasitol: Vol. 13, No. 2, Apr-Jun 2018, pp.251-257 

257                                                                                                Available at: http://ijpa.tums.ac.ir 

21. Fang F, Li J, Huang T, Guillot J, Huang W. 
Zoonotic helminths parasites in the digestive 
tract of feral dogs and cats in Guangxi, China. 
BMC Vet Res. 2015;11:211. 

22. Jeon HK, Park H, Lee D, Choe S, Kim KH, 
Huh S et al. Human infections with Spirometra 
decipiens plerocercoids identified by 
morphologic and genetic analyses in Korea. 
Korean J Parasitol. 2015; 53(3):299-305. 

 

 

 
 
 
 
 
 
 

  
 
 

http://ijpa.tums.ac.ir/

