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Summary: This study was performed to investigate the prevalence of Dirofilaria immitis in stray dogs with different ages, 
sexes and breeds. A total of 142 dogs were examined in this study. Blood samples were examined with nativ, modified Knott’s and 
antigen ELISA techniques. Of the total of 142 dogs, 31 were positive for D. immitis with a prevalance value of 22%. In addition 
35.5% of positive dogs determine to have occult D. immitis infections. The highest prevalance of D. immitis infections were observed 
in ≥7 age group (%53,3), and this prevalance was followed by 4-6 (%20,5) and 0.6-3 age group (%17). The difference between ≥7 
age group and other age groups (0.6-3 and 4-6 age groups) were found significant (P<0.05), whereas no statistically difference was 
observed between 0.6-3 and 4-6 age groups (P>0.05). Our results suggest that heartworm treatment and prophylaxis should be 
considered in Burdur region. 
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Farklı ırk, yaş ve cinsiyetteki köpeklerde Dirofilaria immitis’in prevalansı 

Özet : Bu çalışma, farklı yaş, ırk ve cinsiyetteki sokak köpeklerinde Dirofilaria immitis’in prevalansını tespit etmek amacıyla 
yapılmıştır. Çalışmanın materyalini değişik yaş, ırk ve cinsiyette toplam 142 köpek oluşturmuştur. Köpeklerden alınan kan örnekleri 
natif, Modifiye Knott ve antijen ELISA yöntemi ile incelenmiştir. Araştırma süresince incelenen 142 köpeğin 31’inde (%22) D. 
immitis enfeksiyonu saptanmıştır. Dirofilaria immitis ile gizli enfeksiyonların oranı % 35.5 (11/31) olarak ortaya çıkmıştır. 
Dirofilaria immitis enfeksiyonunun yayılışına yaşın etkisi incelendiğinde enfeksiyonunun en yüksek ≥7 yaş grubunda (%53,3) 
görüldüğü, bunu % 20,5 ile 4-6 yaş gurubu ve % 17 ile 0,6-3 yaş grubunun izlediği belirlenmiştir. Yaş gruplarından ≥7 yaş grubu ile 
0.6-3 ve 4-6 yaş grupları arasındaki farklılık önemli bulunurken (P<0.01), 0.6-3 yaş grubu ile 4-6 yaş grubu arasındaki farklılık 
önemsiz bulunmuştur (P>0.05). Bu çalışmanın sonuçlarına göre, Burdur yöresinde Dirofilaria immitis enfeksiyonlarına karşı gerekli 
kontrol ve mücadele tedbirlerinin ortaya konması gerekmektedir. 

Anahtar sözcükler: Cinsiyet, Dirofilaria immitis, ırk, köpek, prevalans, yaş 
 

 

 
Introduction 

Dirofilaria immitis is commonly found in the 
pulmonary arteries and right ventricle of dogs and other 
canids where they cause canine heartworm disease. It 
also occurs in cats and human beings (13,25). The 
geographical distribution of heartworm infection is 
associated with availability of mosquitoes, the 
intermediate host. Mosquito population dynamics are 
influenced by environmental factors such as suitable 
components of still water and warm temperatures (21). 
Hypertrophy of heart, liver congestion, cirrhosis and 
ascites are commonly symptoms of heartworm infection 
in dogs (11,14,26).  

In recent years, several epidemiological studies 
have been performed in different countries. The parasite 
is widely distributed in Africa, Asia, Australia, Latin 
America and Mediterranean countries (3,6,10,12,17,24). 
Turkey is suitable country for development of this 

parasite due to climatic conditions and abundant 
intermediate hosts. Heartworm infections were reported 
different region of Turkey in previous studies 
(4,5,18,19,22,27,29-32). This study was performed to 
investigate the status of D. immitis infection by native, 
antigen detecting ELISA and Knott technique among 
stray dogs with different ages, breed and sex. 

 
Materials and Methods 

Study was performed on total of 142 dogs (85 
female and 57 male) from various villages in Burdur 
from December 2008 to September 2009. The dogs 
examined were randomly selected. 

A 10 ml of whole blood was drawn from the 
cephalic vein of each dog, half of the sample was stored 
with heparin and the other half was allowed to clot. 
Serum was harvested following centrifugation of clotted 
blood and was stored at -20 Co until analysis. All samples 
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were obtained during the day. Blood samples were 
examined with native and modified Knott technique for 
determine microfilariae. 

DiroCHEK- Lab Pack Heartworm Antigen kits 
(Synbiotics Corp., 96-0230) were used to examine serum 
samples. The test is based on an Elisa and was evaluated 
spectrophotometrically (Bio-Tek Instruments, ELX800), 
using a 630 nm filter (Reference wave length: 450 nm) 
according to manufacturer’s instructions. Cut off value 
was calculated by adding 0.020 to negative control’s 
optic density. 

Pearson’s chi-square (x2) test was performed to 
compare prevalence among sex, age and breed categories.  

 
Results 

Thirtyone (22%) of the 142 samples tested with 
antigen detecting ELISA kits showed a positive reaction 
for D. immitis in this study. Microfilariae were detect of 
64.5% (20/31) and 54.8% (17/31) of dogs with Knott 
technique and native respectively. Occult infection rate 
was seemed as 35.5% of dogs examined (11/31). 

The seroprevalence rates in males and females were 
22.8% and 21.2%, respectively (Table 1). There was no 
significant difference between these groups (P>0.05). 
Seroprevalence was the highest (53.3%) in the ≥7 year-
old age group, followed by 20.5% in the 4-6 year-old age 
group and 17 % in the 0.6-3 year-old age group. The 
difference between ≥7 year-old age group and the other 
groups is significant (P<0.05) but the difference between 
4-6 year-old group and 0.6-3 year-old group is not 
significant (P>0.05).  

Seroprevalence was similar between clean-bred and 
cross-bred groups (Table 1). There was no significant 
difference between these groups (P>0.05). 

 
Table 1. The prevalence of D. immitis correlated with age, sex, 
breed.  
Tablo 1. D. immitis’in prevalansının yaş, ırk ve cinsiyet ile 
ilişkisi. 

 Examined dogs Infected dogs 
 No No % 
Sex    

Female 85 18 21.2 
Male 57 13 22.8 

P   0.873- 
Age (Year)    

0,6-3 88 15 17 
4-6 39 8 20.5 
≥ 7 15 8 53.3 

P   0.007* 
Breed    

Clean-bred 47 9 19.1 
Cross-bred 95 22 23.1 

P   0.586- 
- : P>0.05 * : P<0.01 

Discussion 
Thirtyone (22%) of the 142 samples tested with 

antigen detecting ELISA kits showed a positive reaction 
for D. immitis in this study.  

Dirofilaria immitis has been reported by many 
researchers in dogs in Turkey. Different prevalence rates 
(0.2–46.2 %) reported in previous studies in Turkey 
should be related to environmental and climatic conditions, 
vector population, choice of diagnostic method and 
situation of infection (patent or ocult) (1, 8, 18, 20, 28, 
32).  

Our studies’ prevalance is higher than the other 
studies in Turkey. Because climate is critical factor in the 
prevalence of heartworm infection. Especially, the 
environmental temperature is important factor for 
D.immitis maturation to infective third-stage larvae (L3) 
in the mosquito (15). The population of mosquito species 
was increased from July to September in Turkey (2). 
Burdur which the climate allows the development of a 
large population of mosquitoes is localised in temperate 
region of Turkey. All dogs are stray dogs, for this reason, 
these dogs could be more contact with the intermediate 
mosquitoes.  

The circulating microfilariae were not found in 
peripheral blood in some dogs with adult heartworm. 
This type of infection is known occult infection (7). 
Serological techniques are used to detect of occult 
infection in dog (15).  

ELISA test is commonly used for diagnosis of D. 
immitis, especially for occult infections (9, 18, 32). 
That’s why, in our study we preferred DiroCHEK- Lab 
Pack Heartworm Antigen kits.  

In previous study, the occult infection was reported 
in dogs in Turkey as 1.52 – 29.6% (5,19,32). In present 
study, the occult infection rate was detected in dogs as 
35.5% in Burdur.  

Selbey et al. (23) found that male dogs had the 
highest relative risk for heartworm infection. They are 
more likely to be bitten by mosquitoes. Montoya et al. 
(17), also indicated that the generally higher infection 
rate in male dogs could be postulated to their stronger 
attraction to mosquitoes. In the present study, infection 
rate in male dogs is higher than female dogs altought 
statistically no significant differences in seroprevalence 
were observed between male and female dogs (P>0.05). 

Montoya et al. (17) were suggested that age of dog 
was important risk factor of heartworm infection. The 
infection was more prevalent in old dog than that of 
younger one because of long exposure period in endemic 
areas (16,18). In present study, the highest (53.3%) 
seroprevalence was in the ≥7 year-old age group 
followed by 20.5 % in the 4-6 year-old age group and 17 
% in the 0.6-3 year-old age group. The difference 
between ≥7 year-old age group and the other groups is 
significant (P<0.01) but the difference between 4-6 year-
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old group and 0.6-3 year-old group is not significant 
(P>0.05).  

 The breed of dog may be important for 
dirofilariosis. The prevalence of heartworm infection is 
usually higher in larger dog species than that of small 
ones (17,31). In present study, classification was not like 
this study, we only clasificate as clean-bred and cross-
bred and there was no significant difference between 
breed groups (P>0.05). 

Patent and occult infection rate were detected as 
22% and 35.5%, respectively. According to these results, 
heartworm treatment and/or prophylaxis are needed in 
this area. 
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