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Abstract Dirofilariasis is a zoonotic parasitic disease,

which its cause Dirofilaria immitis, a nematode transmitted

by insects and a worldwide dissemination. Dogs and cats

are the main hosts of this parasite. Therefore, this study

was conducted to determine the prevalence of D. immitis in

shepherd and stray dogs in Iranshahr city, southeast of Iran.

In this study 49 shepherd dogs and 50 stray dogs selected

randomly and the blood samples were taken and sent to

parasitology laboratory. Thin and thick thin blood samples

were prepared and stained with Giemsa method and mod-

ified knott method. The obtained data were analyzed by

SPSS 18 statistical software. The overall prevalence of

parasite was 30.3%, seven of 49 shepherd dogs (14/3%)

and twenty three of 50 stray dogs (46%) were positive.

From 30 positive samples, 14.3% of shepherd dogs and

50% of stray dogs were male, and 44.7% of stray dogs

were female. 14% of infected shepherd dogs and 38.5% of

infected stray dogs were indigenous, and 16.7% of infected

shepherd dogs and 72.7% of infected stray dogs were

hybrids. There was no statistically significant relationship

between the prevalence of D. immitis with age, gender,

breed and usage of anti-parasitic drugs. Due to the rela-

tively high contamination of dogs in the city of Iranshahr

with this parasite, veterinarians and public health

professionals should be considered necessary and preven-

tive measures in relation to this disease.
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Introduction

Dirofilariasis is a common disease between humans and

animals, which causes by Dirofilaria immitis (heartworm),

a nematode that can be transmitted by insects and it spread

worldwide. Many domestic animals, especially dogs and

cats, are the main host of this parasite (Atkins 2003).

Human may be infected with the larval stage as an inter-

mediate host, and so far several human cases have been

reported from the United States, Japan and Iran (Ettinger

and Feldman 2005). Adult nematode forms are seen in the

right pulmonary and right ventricular arteries of dogs and

the larval stage of the parasite (microfilariae) can be

transmitted to the vertebrate hosts such as human and

animals through the mosquito bite (Anopheles and Culex).

Dirofilariasis in dogs can cause clinical symptoms such as

shortness of breath, continuous cough, intolerance to severe

physical activity, congestive heart failure, hemoptysis,

intravascular hemolysis, pulmonary thromboembolism,

ascites, loss of appetite and weight. Dirofilariasis disease is

one of the most important zoonosis between humans and

carnivores in tropical and subtropical regions (Vieira et al.

2014) and in dogs if not treated, it can be fatal (Taylor et al.

2007). Although human is an accidental host for D. immitis

nematode, pulmonary dirofilariasis and ectopic infections

have been reported frequently from humans. So far, more

than 1700 human cases of dirofilariasis have been recorded

worldwide, with more than 370 cases of pulmonary disease
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occurring among them. So wherever dog dirofilariasis

exists, humans are also at risk of contamination. Most

human infections are asymptomatic. This parasite produces

coin-like lesions in the lungs, which have little pathological

significance (Ciferri 1982; Echeverri et al. 1999; Montoya-

Alonso et al. 2010; Robinson et al. 1977; Shaw and Day

2005; Simon et al. 2012; Taylor et al. 2007). The lesions

created by this parasite, in spite of benign condition, have

great importance to humans because spherical granulomas

in the underlying curvature may be mistaken for radiog-

raphy with primary or metastatic tumors (pulmonary neo-

plasia) leading to unnecessary procedures for diagnosis

(tracheotomy and biopsy) and treatment (Brown and Bar-

ker 2007; Etinger 2000). Also, cardiovascular injuries,

intraocular and posterior ocular infections, peritoneal cav-

ity infections, chest pain, infection of male reproductive

organs, and rare cases of meningoencephalitis have been

reported from humans (Kronefeld et al. 2014). This disease

has a worldwide spread. In Iran, for the first time, D.

immitis is reported in a dog in 1969 (Eslami 2008). Sub-

sequently, it has been reported in other different regions of

Iran such as Tehran, Tonekabon, Kermanshah, Ardebil,

Mazandaran, Semnan, Kerman, Fars, Golestan, and Tabriz

(Akhtardanesh et al. 2011; Bohloli Oskoii et al. 2013;

Bokai et al. 1998; Hosseinzadeh Varjoy et al. 2016; Jafari

et al. 1996; Khedri et al. 2014; Malmasi et al. 2011; Meshki

and Eslami 2001; Ranjbar-Bahadori et al. 2011; Ran-

jbarBahadori and Hekmatkhah 2007; RanjbarBahadori

et al. 2005; Sadighian 1969; Sadjjadi et al. 2004).

In southeast of Iran, only in Zabol city in Sistan region

has reported a seroprevalence of this parasite of 27.5% in

stray and domesticated dogs by Khedri et al. (2014).

Therefore, the present study was conducted to determine

the prevalence of D. immitis in shepherd and stray dogs in

Iranshahr (south of Sistan and Balouchestan province),

southeast of Iran.

Materials and methods

In this study, in order to determine the prevalence of

dirofilariasis, 49 shepherd dogs from Iranshahr villages in

Balouchestan and 50 stray dogs randomly collected by the

cooperation of municipality during the summer of 2017,

and their blood samples were collected. In terms of age, the

stray dogs were divided into two groups including under

1 year and upper 1 year old, moreover shepherd dogs were

divided into 3 groups including under 1 year, 1–3 years

and upper 3 years old. Blood sampling from dogs after

taken permission from owners of shepherd dogs and clin-

ical examinations was performed and their profiles

including sampling date, age, gender, breed and use or non-

use of anti-parasitic drugs was recorded. At this stage, 1 cc

of blood was taken from the cephalic vein or saphenous

dogs and immediately transferred to a tube containing 9 cc

formalin 2% and then shaken slowly to allow hemolysis of

the red blood cells. The specimens were sent to the labo-

ratory for Modified Knott test and the samples were

examined for the presence of Dirofilaria immitis microfi-

lariae. In this way, the mixture of 1 cc of blood and 9 cc of

formalin 2% was centrifuged at 1500 rpm for 5 min. Then

the top solution of the tube was slowly discharged and

added one to two drop of Methylene blue to the precipitate

and transferred with a pipette to the slide and the slides

were observed using an optical microscope with 40 9 and

10 9 lens for the presence of microfilariae of Dirofilaria

immitus. Also, the samples were stained with Giemsa

method on thick blood slides. Dirofilaria immitis is sub-

jected to other microfilariae of dogs (Dipetalonema

reconditum and Dirofilaria repens) with the following

characteristics: The anterior end of the microfilariae of D.

immitis is gradually narrowed, its posterior end is straight

and sheathed and moves slowly (Eslami 2008).

The results were entered into the questionnaire and each

dog’s information (e.g. age, gender, breed, and usage of

anti-parasitic drug) was entered into spss18 software where

the data were analyzed by Chi square statistical and Fish-

er’s exact tests. The confidence level of 95% and

P value\ 0.05 were considered as significant level.

Results

In this study, out of 99 dogs, the overall prevalence of

Dirofilaria immitis was 30.3% (30/99). 14.3% (7 cases) of

shepherd and 46.0% (23 cases) of stray dogs was infected.

The difference between the prevalence of D. immitis in

shepherd and stray dogs was statistically significant

(P\ 0.001) (Table 1).

The results of this study showed that the prevalence of

Dirofilaria immitis increases with age. Chi square test

showed that among the shepherd dogs, the prevalence of

Dirofilaria immitis and age was statistically significant

(P\ 0.05). But among stray dogs, the relationship between

age and prevalence of Dirofilaria was not significant

(P[ 0.05).

All shepherd dogs were male. Chi square test showed

that among stray dogs, Dirofilaria immitis infection with

dog gender was not statistically significant (P[ 0.05).

According to the results of this study, out of 99 dogs, 82

and 17 dogs were native and hybrid breeds, respectively.

21 cases of native breed dogs (25.6%) and 9 cases of hybrid

dogs (52.9%) were infected. Fisher’s exact test showed that

the prevalence of Dirofilaria immitis with dog breeds was

not significant (P = 1), however, among stray dogs, the
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relationship between breed and the prevalence of parasite

infection was statistically significant (P = 0.044) (Table 1).

In the present study, none of the stray dogs used anti-para-

sitic drugs. Fischer’s exact test showed that among the shepherd

dogs, the prevalence of Dirofilaria immitis with usage anti-

parasitic drug was not statistically significant (P = 1).

Discussion

Dirofilariasis is a global disease and in recent decades has

been a significant increase in its geographical range in

different geographical areas. Therefore, it requires funda-

mental attention to accurately diagnose and clarify the true

epidemiological aspects of it. Among the various diag-

nostic methods of this disease, the use of microscopic

methods and observation of microfilariae in the blood still a

reliable method (Hou et al. 2011).

In this study, the prevalence of Dirofilaria immitis par-

asite in two groups of shepherd and stray dogs in Iranshahr

city was investigated that prevalence of D. immitis was

30.3%, so that the infection rate among the shepherd dogs

and stray dogs were 14.3% (7 cases) and 46.0% (23 cases),

respectively. Reports about the prevalence of dirofilariasis

of dogs in different parts of Iran as follows: in Tehran 1.4%

(Meshki and Eslami 2001), Tonekabon 16.25% (Ran-

jbarBahadori et al. 2005), Mashhad 6.6% (Razmi 1999),

Garmsar 29.12% (RanjbarBahadori and Hekmatkhah

2007), 12% in Khuzestan province(RanjbarBahadori et al.

2009), 15.38% in Golestan province, 7.69% in Mazandaran

province, 51.42% in Gilan province (Malmasi et al. 2011),

Kermanshah 18.3% (Bohloli Oskoii et al. 2013) and 11.6%

in Tabriz (Hosseinzadeh Varjoy et al. 2016). Due to high

prevalence, dirofilariasis is an endemic disease in Iran. The

prevalence of dirofilariasis among 886 dogs in China,

16.6% has been reported (Hou et al. 2011). In Brazil, the

prevalence of dirofilariasis was reported in 188 dogs using

the completed Knott test, 34.45% of dogs were infected

(Furtado et al. 2009). The average infection rate of this

parasite in American continent was 17.7% (DeFrancesco

et al. 2001). Contamination of this nematode has been

reported from European countries, especially Spain, Por-

tugal, France and Italy (Ettinger and Feldman 2005). In

Asia, the highest levels of infection have been reported in

Japan. This nematode is known as most important parasitic

infection of dogs in Japan (Perret-Court et al. 2009).

Our results showed that the prevalence of dirofilariasis

increased with age, and there was a significant association

between dirofilariasis and age among the shepherd dogs.

But there was no significant relationship between dirofi-

lariasis and age among stray dogs. In some studies, no

significant relationship was found between age and

prevalence of Dirofilaria immitis (Nematollahi and

Barazandeh 2010; Paykari et al. 2013; Razi Jalali et al.

2010). But in some studies, significant relationship have

been reported (Bokai et al. 1998; Meshki 2000; Vieira et al.

2014). The gradual increase of contamination associated

with increase age of dogs, may be due to the increase

possibility of bites by mosquitoes, prolonged infectious

conditions, prolonged proliferation of microfilariae in the

blood and insufficient immunity against adult parasites

(Bohloli Oskoii et al. 2013; Razmi 1999).

Table 1 The factors related to the prevalence of dirofilariasis in shepherd and stray dogs

Breed of dog Shepherd dogs P value Stray dogs P value

Subgroups No. sample Positive % No. sample Positive %

Age

Under 1 year 5 0 0.0 0.006 10 4 40.0 0.67

1–3 year 36 3 8.3 – – – –

Upper 1 year – – – 40 19 47.5 –

Upper 3 year 8 4 50.0 – – – –

Gender –

Male 49 7 14.3 – 12 6 50.0 0.75

Female – – – 38 17 44.7 –

Breed

Native 43 6 14.0 1 39 15 38.5 –

Hybrid 6 1 16.7 11 8 72.7 0.044

Usage of anti-parasitic drug

Yes 28 4 14.3 1 – – – –

No 21 3 14.3 50 23 46.0 1

J Parasit Dis (Apr-June 2019) 43(2):319–323 321

123



In the present study, all shepherd dogs were male. But in

stray dogs group, there was no significant relationship

between the prevalence of dirofilariasis and gender

(P = 0.075). Such findings have been reported in many

studies conducted in Iran and other countries (Akhtar-

danesh et al. 2011; Bokai et al. 1998; Byeon et al. 2007;

Furtado et al. 2009; Hou et al. 2011; Malmasi et al. 2011;

Nematollahi and Barazandeh 2010; Ranjbar-Bahadori et al.

2011; RanjbarBahadori et al. 2009; RanjbarBahadori and

Hekmatkhah 2007; Razi Jalali et al. 2010; Simsek et al.

2008; Tasic et al. 2008; Vieira et al. 2014; Yildirim et al.

2007). However, in some studies (Boonyapakorn et al.

2008; Cringoli et al. 2001; Souza et al. 1997), there was a

significant association between the prevalence of D.

immitis and male gender, so that the prevalence of D.

immitis among male dogs was higher than female, mainly

due to the effect of sex hormones on the contamination and

the tendency of dog owners that male dogs are responsible

for the protection and safety of home (RanjbarBahadori

et al. 2005).

The results of this study indicate that among shepherd

dogs, the prevalence of dirofilariasis is not related to dog

breeds. However, in stray dogs there was a significant

relationship between prevalence of D. immitis and breed.

The results of the survey that conducted in Ahvaz (Razi

Jalali et al. 2010) showed that the prevalence of dirofilar-

iasis in dogs according to native and hybrid breed were

21.4% and 19.6%, respectively. Most dogs in this study

were native and hybrid, and no significant relationship was

found between breed of dogs and infection rate. Also, there

were no significant association between the prevalence of

dirofilariasis and breed of dogs in other regions of Iran such

as Golestan, Khuzestan and Garmsar and Ahvaz (Ran-

jbarBahadori et al. 2009; RanjbarBahadori and Eslami

2007; RanjbarBahadori and Hekmatkhah 2007).

In this study, none of the stray dogs had received anti-

parasitic drugs. Despite the fact that 28 of the 49 shepherd

dogs received anti-parasitic drugs, the results showed that

there was no significant relationship between the preva-

lence of dirofilariasis and Usage of anti-parasitic drugs

among shepherd dogs. But it is quite obvious that tak-

ing anti-parasitic drugs, will reduce infection with micro-

filariae of Dirofilaria immitis (Taylor et al. 2007).

Conclusion

Given the ever-increasing advances made by humans in all

areas, especially public health, due to providing effective

control and precautionary measures, but the result of the

present study suggest that dirofilariasis disease still exist in

Iran, especially is as suspected disease among dogs in

Sistan and Balouchestan province. Except for limited

studies, no action has been taken in relation to the eradi-

cation of this disease, so dirofilariasis disease is a suspected

disease among dogs in Sistan and Balouchestan province.

Therefore, due to the presence of infection with Dirofilaria

immitis parasites in shepherd and stray dogs of Iranshahr,

veterinarians and public health experts should consider this

disease and take necessary measures to control the disease,

including the use of anti-parasitic drugs for prevention and

treatment.

Acknowledgements The authors thank the officials of the Iranshahr

Veterinary Administration who collaborated on blood sampling from

dogs. Also authors thank Mrs Rashki, Head of parasitology laboratory

in faculty of veterinary medicine, university of Zabol, Iran.

Author’s contribution DA, SG and AS provided the research pro-

posal, collected the samples and performed laboratory works. SG and

DA supervised the project. SG was a scientific and lab diagnostic

advisor to the project. DS analyzed the data. The manuscript was

written by DA, finally revised by SG. All authors read and approved

the final manuscript.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of

interest.

Ethical approval Ethical approval for the present study was duly

obtained from and approved by the Institutional Animal ethics and

Research committee of the Faculty of Veterinary Medicine, Univer-

sity of Zabol, Iran.

Open Access This article is distributed under the terms of the

Creative Commons Attribution 4.0 International License (

http://creativecommons.org/licenses/by/4.0/), which permits unre-

stricted use, distribution, and reproduction in any medium, provided

you give appropriate credit to the original author(s) and the source,

provide a link to the Creative Commons license, and indicate if

changes were made.

References

Akhtardanesh B, Radfar M, Voosough D, Darijani N (2011)

Seroprevalence of canine heartworm disease in Kerman, south-

eastern. Iran Comp Clin Pathol 20:573–577

Atkins CE (2003) Comparison of results of three commercial

heartworm antigen test kits in dogs with low heartworm burdens.

J Am Vet Med Assoc 222:1221–1223

Bohloli Oskoii S, Sadeghi E, Hashemian A, Ghaffari Khaligh S

(2013) Study on shepherd dog dirofilariosis in Kermanshah

province in 2011–2012. J Vet Lab Res 5:47–54

Bokai S, Moobedi A, Mohebali M, Hoseini H, Nadim A (1998) Study

on prevalence of dirofilariosis in Meshkinshahr-Northwest of

Iran. J Fac Vet Med Tehran Univ 53:2

Boonyapakorn C, Srikitjakarn L, Morakote N, Hoerchner F (2008)

The epidemiology of Dirofilaria immitis infection in outpatient

dogs at Chiang Mai University Small Animal Hospital, Thailand

The Southeast. Southeast Asian J Trop Med Public Health 39:33

Brown B, Barker M (2007) Jubb, Kennedy and Palmer’s Pathology of

domestic animals, 5th edn. Saunders Ltd, Philadelphia

322 J Parasit Dis (Apr-June 2019) 43(2):319–323

123

http://creativecommons.org/licenses/by/4.0/


Byeon KH, Kim BJ, Kim SM, Yu HS, Jeong HJ, Ock MS (2007) A

serological survey of Dirofilaria immitis infection in pet dogs of

Busan, Korea, and effects of chemoprophylaxis. Korean J

Parasitol 45:27–32

Ciferri F (1982) Human pulmonary dirofilariasis in the United States:

a critical review. Am J Trop Med Hyg 31:302–308

Cringoli G, Rinaldi L, Veneziano V, Capelli G (2001) A prevalence

survey and risk analysis of filariosis in dogs from the Mt.

Vesuvius area of southern Italy. Vet Parasitol 102:243–252

DeFrancesco TC, Atkins CE, Miller MW, Meurs KM, Keene BW

(2001) Use of echocardiography for the diagnosis of heartworm

disease in cats: 43 cases (1985–1997). J Am Vet Med Assoc

218:66–69

Echeverri A, Long RF, Check W, Burnett CM (1999) Pulmonary

dirofilariasis. Ann Thorac Surg 67:201–202

Eslami A (2008) Veterinary helminthology, nematoda and acaotho-

caphala, vol 3, 4. Tehran University Press, Tehran

Etinger F (2000) Text book of small animal internal medicine, 5th

edn. WB Saunders Company, Philadelphia

Ettinger S, Feldman E (2005) Text book of veterinary internal

medicine, 6th edn. W. B. Saunders Co, Philadelphia

Furtado AP, Do Carmo ES, Giese EG, Vallinoto AC, Lanfredi RM,

Santos JN (2009) Detection of dog filariasis in Marajo Island,

Brazil by classical and molecular methods. Parasitol Res

105:1509–1515. https://doi.org/10.1007/s00436-009-1584-9

Hosseinzadeh Varjoy M, Ashrafi Helan J, Salehi N, Bazmani A,

Nematollahi A, Imani Baran A (2016) Molecular detection and

epidemiological aspects of Dirofilaria immitis in dogs in Tabriz

and Suburbs. J Mazandaran Univ Med Sci 26:20–31

Hou H et al (2011) Prevalence of Dirofilaria immitis infection in dogs

from Dandong, China. Vet Parasitol 183:189–193.

https://doi.org/10.1016/j.vetpar.2011.06.016

Jafari S, Gaur S, Khaksar Z (1996) Prevalence of Dirofilaria immitis

in dogs of Fars province of Iran. J Appl Anim Res 9:27–31

Khedri J, Radfar MH, Borji H, Azizzadeh M, Akhtardanesh B (2014)

Canine heartworm in southeastern of Iran with review of disease

distribution. Iran J Parasitol 9:560–567

Kronefeld M, Kampen H, Sassnau R, Werner D (2014) Molecular

detection of Dirofilaria immitis, Dirofilaria repens and Setaria

tundra in mosquitoes from Germany. Parasit Vectors 7:30.

https://doi.org/10.1186/1756-3305-7-30

Malmasi A, Hosseini S, Aramoon M, Bahonar A, Seifi HA (2011)

Survey of canine Dirofilaria immitis infection in Caspian

provinces of Iran. Iran J Vet Res 12:340–344

Meshki B (2000) Epidemiology of dirofilariosis caused by Dirofilaria

immitis in Tabriz dogs. University of Tehran, Tehran

Meshki B, Eslami A (2001) Study of filariosis in shepherd dogs from

Tehran suburb. J Teh Uni Vet Med 56:55–58

Montoya-Alonso JA, Mellado I, Carretón E, Cabrera-Pedrero ED,

Morchón R, Simón F (2010) Canine dirofilariosis caused by

Dirofilaria immitis is a risk factor for the human population on

the island of Gran Canaria, Canary Islands, Spain. Parasitol Res

107:1265–1269

Nematollahi A, Barazandeh MAJ (2010) A survey on Dirofilaria

immitis occurence in stray dogs of Tabriz (Iran). Acta Vet Brno

79:449–451

Paykari H, Babaei H, Sadegh-Eteghad S, Razmaraii N, Esmaeilnia K,

Froghy L (2013) Molecular survey of Canine Microfilariae

species in East-Azerbaijan province of Iran. Archiv Razi Inst

68:125–129

Perret-Court A, Coulibaly B, Ranque S, Bouvier C, Lena G, Coze C,

Verschuur A (2009) Intradural dirofilariasis mimicking a

Langerhans cell histiocytosis tumor. Pediatr Blood Cancer

53:485–487. https://doi.org/10.1002/pbc.22114

RanjbarBahadori SH, Eslami A (2007) Prevalence of blood filaria in

dogs in Golestan province (north of Iran) using modified Knott

method and determination of its periodicity. J Vet Res 62:11–14

RanjbarBahadori SH, Hekmatkhah A (2007) Study of filariosis in

stray dogs in the city of Garmsar. J Vet Res 62:73–76

RanjbarBahadori SH, Mohtasham R, Eslami A, Meshki B (2005) To

determine the prevalence and species of blood filarial of dog in

Tonekabon. J Vet Res 60:353–356

RanjbarBahadori SH, EidiDelvarzadeh M, Shemshadi B (2009)

Dirofilaria immitis infection in stray dogs of Khuzestan, a

province in South-Western Iran. Int J Vet Res 3:133–136

Ranjbar-Bahadori S, Veshgini A, Shirani D, Eslami A, Mohieddin H,

Shemshadi B, Masooleh R (2011) Epidemiological aspects of

canine dirofilariasis in the north of iran. Iran J Parasitol 6:73–80

Razi Jalali M, Alborzi A, Avizeh R, Mosallanejad B (2010) A study

on Dirofilaria immitis in healthy urban dogs from Ahvaz, Iran.

J Vet Res 11:357–362

Razmi GH (1999) Study of contamination with a variety of filaria in

Mashhad city. J Teh Uni Vet Med 54:5–7

Robinson NB, Chavez CM, Conn JH (1977) Pulmonary dirofilariasis

in man. A case report and review of the literature. J Thorac

Cardiovasc Surg 74:403–408

Sadighian A (1969) Helminth parasites of stray dogs and jackals in

Shahsavar area, caspian region, Iran. J Parasitol 55:372–374

Sadjjadi S, Mehrabani D, Oryan A (2004) Dirofilariasis of stray dogs

in Shiraz, Iran. J Vet Parasitol 18:181–182

Shaw S, Day M (2005) Arthropod-borne infectious diseases of dog

and cat. Manson Press, London

Simon F, Siles-Lucas M, Morchon R, Gonzalez-Miguel J, Mellado I,

Carreton E, Montoya-Alonso JA (2012) Human and animal

dirofilariasis: the emergence of a zoonotic mosaic. Clin Micro-

biol Rev 25:507–544. https://doi.org/10.1128/CMR.00012-12

Simsek S, Utuk AE, Koroglu E, Rishniw M (2008) Serological and

molecular studies on Dirofilaria immitis in dogs from Turkey.

J Helminthol 82:181–186. https://doi.org/10.1017/S0022149X08

96079X

Souza N, Benigno R, Figueiredo M, Salim S, Silva D, Goncalves R

(1997) Prevalence of in dogs in the city of Belm, Para, assessed

on the basis of microfilaraemia. Rev Brasil de Parasitol Vet

6:83–86

Tasic A, Rossi L, Tasic S, Miladinovic-Tasic N, Ilic T, Dimitrijevic S

(2008) Survey of canine dirofilariasis in Vojvodina, Serbia.

Parasitol Res 103:1297–1302. https://doi.org/10.1007/s00436-

008-1132-z

Taylor MA, Coop R, Wall R (2007) Veterinary parasitology, 3rd edn.

Blackwell, London

Vieira AL, Vieira MJ, Oliveira JM, Simoes AR, Diez-Banos P, Gestal

J (2014) Prevalence of canine heartworm (Dirofilaria immitis)

disease in dogs of central Portugal. Parasite. https://doi.org/

10.1051/parasite/2014003

Yildirim A, Ica A, Atalay O, Duzlu O, Inci A (2007) Prevalence and

epidemiological aspects ofDirofilaria immitis in dogs fromKayseri

Province, Turkey. Res Vet Sci 82:358–363. https://doi.org/

10.1016/j.rvsc.2006.08.006

Publisher’s Note Springer Nature remains neutral with regard to

jurisdictional claims in published maps and institutional affiliations.

J Parasit Dis (Apr-June 2019) 43(2):319–323 323

123

https://doi.org/10.1007/s00436-009-1584-9
https://doi.org/10.1016/j.vetpar.2011.06.016
https://doi.org/10.1186/1756-3305-7-30
https://doi.org/10.1002/pbc.22114
https://doi.org/10.1128/CMR.00012-12
https://doi.org/10.1017/S0022149X0896079X
https://doi.org/10.1017/S0022149X0896079X
https://doi.org/10.1007/s00436-008-1132-z
https://doi.org/10.1007/s00436-008-1132-z
https://doi.org/10.1051/parasite/2014003
https://doi.org/10.1051/parasite/2014003
https://doi.org/10.1016/j.rvsc.2006.08.006
https://doi.org/10.1016/j.rvsc.2006.08.006

	Prevalence of dirofilariasis in shepherd and stray dogs in Iranshahr, southeast of Iran
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	Author’s contribution
	References




