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Abstract: Dirofilaria immitis, which is otherwise known as heartworm, is an important parasite in
dogs and other carnivores. It lives in the right ventricle of the heart, the pulmonary artery and the
posterior vena cava, and its microfilaria can be found in the peripheral circulation. This is the

first report of Dirofilaria immitis infection in stray dogs in Khuzestan, a province in South-

Western Iran. Blood samples from 119 stray dogs were collected randomly from different
districts of Khuzestan. The samples were examined by the modified Knott's method. Blood
microfilaria of Dirofilaria immitis were observed in 15 samples (12.61%). The most severe
infections were seen in 7-yr-old male dogs and also those in the Dezfool district. However,
statistical analysis by the Chi-square method did not show a significant relationship between the
rate of infection and other factors, which included age, sex and geographical distribution. As
this parasite can infect humans, the infection of dogs with D. immitis in Khuzestan should be
controlled by the removal of the dogs and the vectors of D. immitis are insects including flies.
Keywords: Dirofilaria immitis, stray dogs, Khuzestan, Iran.

Introduction

Dirofilaria immitis is a common helminth of the
cardiovascular system of carnivores. Infection with
D. immitis can be found worldwide (Atas et al.,
1997; Bidgood et al., 1996; Hatsushika et al., 1992;
Okamoto et al., 1995; Souza et al., 1997). This
nematode was first reported in a dog in Iran in 1969
(Sanjar et al., 1969), and the infection is very
common in domestic and wild carnivores found in
Iran. Infections have been reported in dogs from
many different regions of the country (Bokai et al.,
1998; Jafari et al., 1996; Meshgi et al., 2002;
Ranjbar-Bahadori et al., 2005, 2006, 2007;
Sadighian, 1969). This parasite has also been
isolated in humans (Salahi Moghadam et al., 2000).
The most common method for the diagnosis of the
parasite is the modified Knott method (Eslami et al.,
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2004), which is based on the morphology of
microfilaria in the peripheral blood circulation
(Etinger et al., 2004). In this report, we present the
first description of the incidence of D. immitis in
stray dogs in the province of Khuzestan, Iran.

Materials and Methods

One hundred and nineteen stray dogs from
different urban and rural areas of Khuzestan were
trapped. These geographical districts included in the
study were Dezfool, Andimeshk, Shoosh, Ahwaz,
Shadegan, Bostan and Soosangerd. Data regarding
the age, sex and geographical origin of the dogs were
recorded. Blood samples (1 ml each) were collected
from the cephalic or saphenous veins, mixed with 9
ml formaldehyde 2% and shaken well to encourage
erythrocyte hemolysis. These samples could then be
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examined by the modified Knott's method. Firstly,
they were centrifuged at 1500 rpm for five minutes.
Giemsa or Methylene blue stain was then added and
the mixture was examined for the presence of
microfilaria under a photomicroscope (NIKON)
(Eslami et al., 2004). The microfilaria of D. immitis
were determined and assessed on the basis of their
morphological criteria in association with the key
designed by Etinger (Etinger et al., 2000). Statistical
analysis was carried out using the Chi-square
method to compare the parameters.

Results

The microfilaria of D. immitis was seen in 15
blood samples (12.6%; Table 1).

The results of the relationship between infection
with D. immitis and the sex of dogs are shown in Table
2. The infected dogs were male in 66.7% of cases and
female in 33.3%, although there was no significant
relationship between the incidence of infection and
sex of dogs (p=0.197). The highest rate of infection
was shown in the seven-year-old age group (26.7%;
Table 3). However, there was no significant
relationship between infection with D. immitis and the

Table 1: Frequency and percentage of infection with
Dirofilaria immitis in stray dogs in Khuzestan.

Non-Infected with
D. immitis

Infected with

No. of dogs D. immitis

No.

119 15 12.61 104 87.39

D. immitis =Dirofilaria immitis

Table 2: Frequency and percentage of the infection to
Dirofilaria immitis in stray dogs in Khuzestan based on
the sex of the dogs.

Non-Infected with  Infected with

D. immitis D. immitis

No. % No. %

Male 77 74.04 10 | 66.67 | 87 | 73.11

Female | 27 25.96 5 33.33 32 | 26.89

age of the dogs (p=0.783).

Analysis of the geographical distribution of D.
immitis infection in Khuzestan showed that the
highest incidence of infection was in the district of
Dezfool (Table 4). Statistical analysis did not reveal
any significant relationship between the incidence and
the different geographical regions studied (p=0.736).

Table 3: Frequency and percentage of infection with
Dirofilaria immitis in stray dogs in Khuzestan based on age.

Non-Infected with Infected with

Age D. immitis D. immitis
(years)
No.
<1 7 6.73 0 0 7 5.88
1 15 14.42 0 0 15 12.61
2 11 10.58 2 13.33 13 10.92
3 29 27.89 3 20 32 26.89
4 21 20.19 1 6.67 22 18.49
5 3 2.88 2 13.33 5 4.20
6 4 3.85 1 6.67 5 4.20
7 5 4.81 4 26.67 9 7.57
8 5 4.81 0 0 5 4.20
9 3 2.88 0 0 3 2.52
10 1 0.96 2 13.33 3 2.52
Total 104 100 15 100 119 100

Table 4: Frequency and percentage of infection with
Dirofilaria immitis in stray dogs in Khuzestan based on
their geographical distribution.

Non-Infected with Infected with

Geographical 1) i

distribution

D. immitis

No. % No. b

Dezfool 26 25 5 3334 | 31 | 26.05

Andimeshk| 12 | 11.54 3 20 15 12.61

Shoosh 12 | 11.54 3 20 15 12.61
Ahwaz 14 | 13.46 2 13.33 | 16 | 13.44
Shadegan,

Bostan & | 40 | 38.46 2 1333 | 42 | 35.29
Soosangerd

Total 104 100 15 100 119 100

Total 104 | 100 15 100 119 100
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Discussion

This study has shown that the D. immitis infection
is prevalent in different regions of Iran. Previous
studies have indicated that extensive variations in the
climate are important for the susceptibility of different
organisms to infection by D. immitis (Bokai et al.,
1998; Jafari et al., 1996; Ranjbar-Bahadori et al.,
2005, 2006). Meanwhile, the isolation of the adult
worms from the hydrocele of a 5-yr-old child shows
that infection to with D. immitis can transfer from
dogs to humans (Salahi Moghadam ef al., 2000).

This study shows that the infection to D. immitis
exists in the blood of 12.6% of this cohort of stray
dogs in Khuzestan. The rate of infection in this
province is similar to the results obtained from other
studies of different regions in Iran, and it adds further
evidence to the theory that infection with D. immitis is
endemic in Iran. The modified Knott's method was
used in all previous studies, as well as this present
study on filariosis. Other methods for the detection of
D. immmitis infection include echocardiography and
serological examination using commercial Kkits
(Ranjbar-Bahadori et al., 2006), which are of specific
use in the diagnosis of occult parasitic infection
(Rawlings et al, 1982).

Statistical analysis in this study did not show any
significant relationship between D. immitis infection
and other factors, which included sex, age and
geographical distribution. These findings correlated
with those of other studies (Bokai et al., 1998;
Ranjbar-Bahadori et al., 2005, 2007; Razmi, 1999),
but some researchers have shown that the infection
rate in male dogs (74.7%) was higher than that in
females (Hatsushika et al., 1992). Meshgi et al.
(2002) reported that the highest rate of the D. immitis
infection (66.7%) was observed in dogs aged nine
years or older, in comparison to the peak shown in this
study in dogs aged seven years.

In conclusion, this study gives further evidence
with regards to the presence of this parasite in stray
dogs in the province of Khuzestan where suitable
conditions exist for the proliferation of the vectors of
D. immitis. In order to control the spread of infection
of this nematode, the complete removal of stray dogs

along with the other vectors may be necessary.

References

1. Atas, A. D., Ozcelik, S., Saygi, G. (1997) The
occurrence of helminth species in stray dogs, their
prevalence and significance to public health in
Sivas. Acta. Parasitol. Turcica. 21: 305-3009.

2. Bidgood, A., Collins, G. H. (1996) The prevalence
of Dirofilaria immitis in dogs in Sydney. Aus. Vet.
J.73:103-104.

3. 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. Univ.Tehran. 53: 23.

4. Eslami, A. (1998) Veterinary Helminthology.
Tehran University Publications, Garmsar,
Iran. pp: 584-603, 642-645.

5. Eslami, A., Ranjbar-Bahadori, S. (2004)
Diagnostic methods of helminth infection.
Islamic Azad University, Garmsar Branch
Publications, Garmsar, Iran. pp: 296.

6. Etinger, S., Feldman, F. C. (2000) Textbook of
Small Animal Internal Medicine. W. B.
Saunders, New York, USA.

7. Hatsushika, R., Okino, T., Shimizu, M., Ohyama,
F. (1992) The prevalence of dog heart worm
(Dirofilaria immitis) infection in stray dogs in
Okayama. Kawasaki, Japan. Med. J. 3: 75-83.

8. Jafari, S., Gaur, N. S., Khaksar, Z. (1996)
Prevalence of Dirofilaria immitis on dog of Fars
province of Iran. J. Appl. Anim. Res. 9: 27-31.

9. Meshgi, B., Eslami, A., Ashrafi Helan, J. (2002)
Epidemiological survey of blood filariae in rural
and urban dogs of Tabriz. J. Fac. Vet. Med. Univ.
Tehran. 57: 59-63.

10. Okamoto, M., Nogami, S., Shibuya, S., Inoue, L.,
Asanome, K. (1995) Prevalence of Dirofilaria
immitis infection in stray dogs in Saitama, Japan.
Jpn. J. Parasitol. 44: 325-327.

11. Ranjbar-Bahadori, Sh., Eslami, A., Meshgi, B.,
Mohammad Mohtasham, R. (2005) Study on
blood filaria dogs in Tonekabon. J. Fac. Vet.
Med. Univ. Tehran. 60: 353-356.

12.Ranjbar-Bahadori, S., Eslami, A. (2006)

X



136

Ranjbar-Bahadori, Sh.

13.

Prevalence of blood filaria in dogs in
Golestan province (north of Iran) using
modified knott's method and determination
of its periodicity. J. Fac. Vet. Med. Univ.
Tehran.61:55-58.

Ranjbar-Bahadori, S.,Eslami,A.,Bokai, S.
(2006) Evaluation of different methods for
diagnosis of Dirofilaria immitis. Pak. J.
Biol.Sci.10:1938-1940.

14.Ranjbar-Bahadori, S., Hekmatkhah, A.

15.

16.

17.

18.

(2007) A study on filariosis of stray dogs in
Garmsar,Iran.J. Vet.Res. 62:83-86.
Rawlings, C. A., Dawe, D. L., McCall, J. W.,
Keith, J. C., Prestwood, A. K. (1982) Four
types of occult Dirofilaria immitis infection
indogs.JAVMA. 180:1323-1326.

Razmi, G. (1999) Study on situation of infection
to dogs of Mashhad to types of filaria. J. Fac. Vet.
Med. Univ. Tehran. 54: 5-7.

Salahi Moghadam, A., Moobedi, A., Bani Hashemi,
S. J. (2000) Case report of Dirofilaria in Hydrocoel
of a child with 5 years old age, 3" National
Congress of Parasitilogy, Sari, Iran. Mazandaran
Medical Sciences University Publications. pp: 319.
Sadighian, A. (1969) Helminth parasites of stray
dogs and jackals in Shahsavar area, Caspian
region, Iran. J. Helminth. 2: 372-374.

19.Sanjar, M., Niak, A., Khatibi, S. (1969)

20.

¥

Dirofilariasis in the dog in Iran. Vet. Rec.
52:204.

Souza, N. F., Benigno, R. N. M., Figueiredo, M.,
Salim, S.K., Silva, D., Goncalves, R., Peixoto, P.
C., Serra, F. M. N. (1997) Prevalence of
Dirofilaria immitis in dogs in the city of Belm,
Para, assessed on the basis of microfilaraemia.
Rev. Brasil. de Parasitol. Vet. 6, 1: 83-86.




