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Abstract: Dirofilaria immitis is located in the heart and releases their microfilaria in peripheral

circulation. In this study, the blood samples from 122 dogs were taken from cephalic or saphen
veins. Samples were examined by the modified Knot method. Then in infected dogs, all
microfilaria in each ml. of blood were calculated and adult worms were isolated from heart and
their sex was determined. Blood microfilaria were observed in 18 samples (14.75%),
microfilaria of Dirifilaria immitis in 15 samples (12.29%), microfilaria of Dipetalonema
reconditum intwosamples (1.64 % ) and mixed infection in one sample (0.82 % ). The relationship
between infection and sex, age and geographical regions was not significant but the rate of
infection in Noh Hesar and Ghias Abad was significantly higher than that of other rural regions.
The average of microfilaria in each ml. of blood in infected dogs was 4470.6 + 1243.54 and
average of isolated adult worms from heart was 3.13 + 0.29.Regarding the presence of infection
in Garmsar and the probability infection in humans, the infection should be controlled by the
removal of stray dogs and treatment of sheepdogs.
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Introduction

Dirofilaria immitis or heartworm is more
important than other filaria in dogs because it can
cause some clinical signs (3). This worm lives in right
ventricle, pulmonary artery and posterior vena cava
and its microfilaria is found in the peripheral
circulation (4). Infection to Dirofilaria immitis in
carnivores specially dogs is worldwide and was
reported from differentregions of world (1, 6, 14, 16).
Dirofilaria immitis was first reported from a dog in
Iran in 1969 (15). Then infection to heartworm was
reported from different areas of Iran including:
Ardebil, Shiraz, Tehran, Tabriz, Tonekabon,
Golestan and Khozestan provinces (2,7, 8,9, 10, 11,
12).

Inthisresearch, filariosis of stray dogs in Garmsar
was studied and the average number of microfilariain
the blood of the infected dogs and its correlation with
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the adult worms in the heart was determined.

Materials and Methods

122 stray dogs from different geographical
regions of Garmsar were trapped and after recording
of necessary information including: age, sex and
geographical regions of dogs, the blood samples (1
ml) were taken from cephalic or saphen veins, mixed
with 9 ml formaldehyde 2% and shaken well for RBC
hemolysis. In the laboratory, these samples were
examined by the modified Knot method, centrifuged
for 5 minutes in 1500 rpm. Gimsa or Methylene blue
stain was added and the mixture was examined for the
presence of microfilaria with photomicroscope. The
differential diagnosis between microfilaria of
Dirofilaria immitis and Dipetalonema reconditum
was done regarding the morphological criteria (4, 5).
In the infected dogs, all microfilaria were calculated
in each ml. of blood circulation. The infected dogs
were euthanized and necropsied, then the adult
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Table 1- Frequency and percentage of the blood filaria of dogs in

Garmsar.
Infection
No. of
D. immitis D. reconditum Mixed infection
dogs
No. % No. % No. %
122 15 12.29 2 1.64 1 0.82

worms were isolated from the dogs' hearts and the sex
of the isolated worms was determined.

Results

In the present study, blood microfilaria were
observed in 18 samples (14.75%), microfilaria of
(12.29%),
microfilaria of Dipetalonema reconditum in two

Dirofilaria immitis in 15 samples
samples (1.64%) and mixed infection in one sample
(0.82%) (Table 1).

The results concerning the relationship between
the infection to blood filariosis and the sex of dogs
were shown in (Table 2). 15.69% of the male dogs
were infected to filariosis and only two female dogs
were infected.

Table 2- Frequency and percentage of the blood filaria in Garmsar

based on sex.
Infection
No. of . . . . .
Sex d D. immitis D. reconditum | Mixed infection
0gs

No. % No. % No. %
Male 102 14 13.73 1 0.98 1 0.98

Female| 20 1 5 1 5 0 0

The highest rate of infection was shown in 3 year
old age group (26.67%). But there is no significant
relationship between the infection tofilariosis and the
age of dogs (p=0.540).

The study on the geographical distribution of the
infection in Garmsar showed that the highest rate of
filariosis was observed in the west of Garmsar (Table
3). But the statistical analysis did not show any
relationship between the infection and geographical
regions (p=0.065). But this analysis showed that the
rate of filariosis in Noh Hesar and Ghiasabad is
significantly higher than thatof the otherrural regions
(p=0.003).

The average of microfilaria in each ml. of the

Table 3- Frequency and percentage of the blood filaria in Garmsar based on the geographical distribution.

Infection
No. of dogs Total
Geographical regions D. immitis D. reconditum Mixed infection
No. % No. % No. % No. % No. %
Haji Abad 10 8.19 0 0 0 0 0 0 0 0
North Se Baradar 12 9.83 0 0 0 0 0 0 0 0
Mele Bagh 4 3.28 1 6.67 0 0 0 0 1 25
Ghias Abad 18 14.75 6 40 1 50 1 100 8 44.44
West Hosein Abad 4 3.28 0 0 0 0 0 0 0 0
Kardavan 8 6.56 0 0 0 0 0 0 0 0
Rikan 7 5.74 1 6.67 0 0 0 0 1 14.29
Koshk 8 6.56 0 0 0 0 0 0 0 0
Mahmood Abad 5 4.10 0 0 0 0 0 0 0 0
Fast Fand and Shahsefid 7 5.74 0 0 0 0 0 0 0 0
Shah Bodagh 4 3.28 0 0 1 50 0 0 1 25
Noh Hesar 2 1.64 2 13.33 0 0 0 0 2 100
Chahar Gheshlagh 7 5.74 1 6.67 0 0 0 0 1 14.29
Saroozan 5 4.10 1 6.67 0 0 0 0 1 20
South Lajran 18 14.75 2 13.33 0 0 0 0 2 11.11
Ghaleno 3 2.46 1 6.67 0 0 0 0 1 33.33
Total 122 100 15 100 2 100 1 100 18 100
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Table 4- No. of microfilaria in each ml. of the blood circulation and

the adult worms in the heart of the infected dogs to D. immitis in

Garmsar.
No. of .
Dogs infected microfilaria Adultworms in heart
to D. immitis in each ml. of
Male Female
blood
1 1020 1 1
2 480 2 1
3 400 1 1
4 1750 1 1
5 8570 1 3
6 11520 2 3
7 5310 1 2
8 13065 2 2
9 1500 1 1
10 820 1 1
11 84 2 1
12 2380 3 1
13 7410 3 1
14 450 1 1
15 12300 3 2
Mean+S.E. |4470.6+1243.54| 1.67+0.21 1.47+0.19

blood in the infected dogs was 4470.6 +£1243.54 and
the average of the isolated adult worms from the
hearts of the infected animals was 3.13 + 0.29 in
which 1.67 +=0.21 of them were male and 1.47 +0.19
were female (Table 4).

Discussion

The conducted studies in different regions of Iran
show that the infection to Dirofilaria immitis or heart
worm is prevalent in extensive areas of the country.
The reports show the extensive climatic distribution
of the infection to the above-mentioned nematode as
follows: Ardebile (34.6%) (2), Tonekabon (15%)
(10), Golestan province (18.18%) (11), Shiraz
(9.5%) (7), Tabriz (4.8%) (9) and Tehran (1.4%) (8),
also in wild carnivores (Khozestan province) (4).
Meanwhile, the isolation of the adult worms from
hydrocoel of a child of 5 years old shows that the
infection to Dirofilaria immitis is zoonotic between
humans and dogs (13). Due to the fact that Tehran and
Garmsar are near to each other (90 km) and the
infection was reported in Garmsar, the necessity of
this study is felt.

This study shows that the infection to microfilaria
exists in the blood of 14.75% of the stray dogs in
Garmsar and the use of the diagnostic keys (4 and 5)

clears that 12.29% of them were infected to
Dirofilaria immitis, 1.64% to Dipetalonema
reconditum and 0.82% to the mixed infection. So the
infection in Garmsar is similar to the obtained results
of other studies in different regions of Iran and it was
shown that the infection to Dirofilaria immitis in Iran
isendemic. The rate of the infection to Dipetalonema
reconditum in Garmsar is also low (1.64%) and is
similar to that of other studies including: stray dogs in
Mashhad (5.07%) (12) and sheepdogs in Tabriz
(4.8%) (9). These findings show that the infection to
this nematode is low in Iran.

The statistical analysis did not show any
significant relationship between the infection to the
blood filarial and the factors including: sex, age and
geographical regions. These findings were also in
line with those of other studies (2, 10, 11, 12), but
Hatsushika et al., showed that the infection in the
maledogs (74.7%) was higher than thatin the females
(6).Meshgietal.,(2002) reported that the highestrate
of the infection to Dirofilaria immitis (66.7%) was
observed in the age range of 9 years old and above.
Alsothe highestrate of the infection to Dipetalonema
reconditum was observed (9%) in the age range of 5-
7 years old (9). The statistical analysis using the one
way ANOVA method shows that the rate of the
infection was significantly higher in Noh Hesar and
Ghias Abad, the cause of which was probably related
to the suitable ecological condition in these villages
compared with the other rural regions which have dry
and desert climatic conditions. Therefore, the
condition is suitable for proliferation of flies as
intermediated host for Dirofilaria immitis. Thus
regarding the existing infection in Garmsar and the
probable infection in humans, the infection should be
controlled by the removal of the stray dogs and
treatment of the sheep dogs.
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