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ABSTRACT

Background: Stray and pet dogs constitute the dog population in Bangladesh without any
established dog statistics. Diseases of dogs are not only associated with morbidity and mortality in
dogs but also associated with human health problems as zoonotic diseases. Inland reports on the
prevalence of dog diseases are limited in Bangladesh and there is need to investigate diseases in
both stray and pet dog populations.

Objectives: The main objective is to determine the prevalence of Canine distemper (CD), Canine
adenovirus- 1 (CAV-1), CAV-2, Canine influenza (CI) and Dirofilaria immitis (Heart worm
infection = HWI) infection in stray dogs in Bangladesh.

Materials and Methods: Blood, ocular and nasal samples were collected from each of 30
randomly caught stray dogs (11 male and 19 female) and of different ages, including growing (n =
3) and adult (n = 27) dogs in the district of Mymensingh in Bangladesh from January to June 2010.
These samples were tested by using Antigen Test Kits (RapiGEN Inc, Korea).

Results: All the 30 stray dogs showed negative results to CD, CAV-1 and CAV-2, whereas an
overall high prevalence of ClI (4/30; 13.33%) and HWI (15/30; 50.0%) were recorded. The higher
prevalence of Cl was recorded in growing (n = 2/3; 66.67%) than adult (n = 2/27; 7.41%) but it
did not differ significantly (p > 0.05) between male (n = 2/11; 18.18%) and female (n = 2/19;
10.53%) dogs. Significantly (p < 0.05) higher prevalence of D. immitis infection was recorded in
adult (n = 15/27; 55.56%) than growing (0/3; 0.0%), male (n = 8/11; 72.73%) than female (n =
7/19; 36.84%) dogs.

Conclusions: Further studies on Cl and D. immitis are necessary on a large population of stray and
pet small animals along with humans to ascertain their importance on health and zoonotic
significance in Bangladesh.
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INTRODUCTION

There is no statistics of dog population in Bangladesh, however, the higher population of stray
dogs @ 52 dogs / km? in Dhaka city and 14 dogs / km? in rural Bangladesh with a human to
dog ratio 828:1 and 120:1 have been reported, respectively.*? In rural Bangladesh very few
people keep dog as a pet animal, but in urban areas pet dog keeping is getting popularity day by
day. But still there is a large number of stray dog population compared to lower number of pet
dogs in Bangladesh. The Dhaka City Corporation alone kills up to 20,000 stray dogs a year and
this stray dogs culling program is mainly limited to the city corporation in the country.
Recently, the prevalence of clinical diseases and conditions of pet animals especially dogs have
been reported from Bangladesh.**° In addition, sero-prevalence of brucellosis**and viral
infection' in dogs also have been reported from Bangladesh. Review of literature revealed that
at least three dozen of zoonotic diseases are acquired from dogs worldwide, but the reports on
the prevalence of zoonotic diseases acquired from dogs are very limited from Bangladesh.®****
Moreover, the sero-prevalence of some important canine diseases has been reported elsewhere
18 hut such reports are limited in Bangladesh.™** This paper describes the prevalence of some
viral diseases and heartworm infection in stray dogs in Bangladesh.

MATERIALS AND METHODS

Recently, RapiGEN Inc. (Korea) has developed a number of immuno-chromatographic assay
kits for the qualitative detection of antigens of some important diseases of canine species,
especially Canine distemper (CD), Canine Adenovirus-1 (CAV-1), CAV-2, Canine influenza
(CI), Heartworm disease (HWD) test kits for commercial purposes. Accordingly, the kit
manufacturer has provided some free test kits for trial study, which were utilized in this study.

These RapiGEN test kits were evaluated in the samples collected from 30 street dogs which
were caught with the help of Municipal Corporation of Mymensingh district, Bangladesh
during the period from January to June 2010. These stray dogs are usually caught at certain
interval for euthanasia in the national rabies control program. Accordingly, 30 such stray dogs
were controlled by the locally prepared mechanical iron device and randomly selected for
collection of samples. Before collection of samples, the age, sex and any abnormalities were
recorded from each of the selected dogs.

Collection of blood

Blood was collected directly from the left ventricle of the heart of each of the 30 selected dogs
with the help of 10 ml sterile disposable syringe and needle. The collected blood was processed
as conventional methods and used as whole blood and plasma.

Collection of ocular and nasal samples

The kit manufacturer provided sticks was inserted in the nose and eye mucosa (conjunctiva)
individually in each of 30 selected controlled dogs for collection of swabs. Sample (fluid) was
collected with swab, which then inserted into the assay diluents (extraction buffer bottle). Snap
off the handling portion of swab stick was done, and then the cap was tightly closed. The
extraction buffer bottle containing swab agitation was done for 10 seconds to assure good
sample extraction.
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The specimens were tested immediately after collection of the samples.
The whole blood was used for detection of Canine heartworm antigen, eyes and nasal swab
samples for CAV-1 and CAV-2, plasma for CD and nasal fluid for Canine influenza antigens.

Principle of the tests

These antigen detection test device is an immuno-chromatographic assay for the qualitative
detection of antigen in canine ocular, respiratory secretion and blood. The test device has a
letter of ‘T and ‘C’ as test line and control line on the surface of the card. Both the test line and
control line in result window is not visible applying any samples. The specially selected disease
antibodies are used in test band as both capture and detector materials. These enable the device
to identify specific disease antigen in canine ocular, nasal secretions and blood samples.

Test procedure

Test procedure of each of the disease tested was followed as manufacturer instruction. In
brief, all the kit components and specimen was allowed to reach at room temperature prior to
testing. Then the test device was recovered from the foil pouch prior to use. The test device
was then placed horizontally and then three drops of test specimen were added into ‘S’ hole and
then the test results was interpreted in 5 to 10 minutes.

Interpretation of the result

The presence of only one band within the result window indicates a negative result. The
presence of two color bands (‘T” and ‘C’) within the result window, no matter which band
appears first indicates a positive result. If the control band is not visible within the result
window, the result is considered invalid.

Statistical analysis

Statistical significance of the difference in prevalence of sex and age groups was examined by
2

x~ test.

RESULTS AND DISCUSSION

The results on the prevalence of viral diseases and Dirofilaria immitis infection detected by
using antigen test kits in 30 stray dogs are presented in Table 1. The use of CD antigen test kit
and CAV types 1 and 2 antigen test kits failed to detect any CD and CAV infections in the
tested dog samples, whereas an overall 13.33% and 50.0% dogs had canine influenza and
Dirofilaria immitis infection (Table 1).

Canine adenoviruses

Adenoviruses which are infect a wide variety of mammals and birds. Two types of
adenoviruses have been identified in the dogs: Canine adenovirus type 1 (CAV-1) which
infects mainly liver causing Infectious canine hepatitis (ICH), and CAV-2 which causes
respiratory and enteric diseases. All the oculo-nasal swabs collected from 30 stray dogs showed
negative results with CAV-1 and CAV-2 antigen test kits (Table 1). Thus, the CAV infections
remain unreported in dog population from Bangladesh.
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Table 1. Age and sex-wise prevalence of certain viral diseases and Dirofilaria immitis
infection in stray dogs detected by commercial antigen test Kits

SNDiseases Gender Growing (n =3) Adult (n = 27) Total (n = 30)
No.  Positive No.  Positive No.  Positive
tested No. (%) tested No. (%) tested No. (%)
1. Dirofilariasis Male 1 0 10 08 (80.00) 11 08 (72.73)*
(Heartworm) Female 2 0 17 07 (41.18) 19 07 (36.84)
Total 3 0 27 15 (55.56)* 30 15 (50.00)
2. Canineinfluenza  Male 1 1 (100) 10 01 (10.00) 11 02 (18.18)
Female 2 1 (50.00) 17 01 (05.88) 19 02 (10.53)
Total 3 2 (66.67)* 27 02 (07.41) 30 04 (13.33)
3. Canine adenovirus Male 1 0 10 00 11 00
Type 1 (ICH) Female 2 0 17 00 19 00
Total 3 0 27 00 30 00
4. Canine adenovirus Male 1 0 10 00 11 00
Type 2 (CAV-2) Female 2 0 17 00 19 00
Total 3 0 27 00 30 00
5. Canine distemper  Male 1 0 10 00 11 00
(CD) Female 2 0 17 00 19 00
Total 3 0 19 00 30 00
6. CD + CAV-1 Male 1 0 10 00 11 00
Female 2 0 17 00 19 00
Total 3 0 27 00 30 00

n=No. ofdogs  *Significantly (p < 0.05)

Canine distemper

Canine distemper (CD), also known as the ‘hard-pad disease’ is a viral disease of dogs that
attacks the respiratory, gastro-intestinal and the nervous systems. Canine distemper virus
(CDV), is a member of the genus Morbillivirus in the family Paramyxoviridae and is closely
related to viruses that cause measles, rinderpest and distemper in other animals.!” This disease
IS now recognized as a worldwide problem in carnivores and has the second highest fatality rate
of any infectious disease, after rabies in dogs.'® All the plasma samples collected from 30 stray
dogs showed negative results with CD virus antigen test kit (Table 1). However, 6.52%
prevalence of CD in dogs of Dhaka city,® 5.67% in dogs of Sylhet district,> 1.61% clinical
prevalence of CD in pet dogs in Dhaka city" and 40% (n=2/5) in golden jackals in
Mymensingh'® have been reported from Bangladesh. Moreover, the 17.52% sero-prevalence of
CD in stray dogs has been reported from Iran® and 9.03% in Turkey.”* Negative results
obtained on the prevalence of CD may be due to small population of stray dogs tested.
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Canine influenza

Canine influenza (CI), commonly referred to as ‘dog flu’, is caused by varieties of the
Influenza A virus capable of creating influenza in dogs and other carnivores. Among these
varieties, the equine influenza virus (EIV) H3N8 is generally considered to be the most
important one. It is strongly suggested that CI originated from H3N8 EIV, the predominant EIV
strain in horses in North America.?**® Outbreaks of CI were reported at racetracks in several
American states in 2004 and 2005.* The virus is believed to have spread from horses to
Greyhounds, since both animals completed on the same tracks. This was the first time in
history that influenza A could be scientifically proven as causing influenza in dogs. Then an
outbreak of disease in quarry hounds in the UK in 2002 was subsequently identified as being
caused by CIV,? followed by 37.5% prevalence of EIV in foxhounds.® The 0.4% sero-
prevalence of CIV in dogs in Ontario showed that the only seropositive dog (1/125) was a
greyhound that originated in Florida.”” By analyzing the genome of the CIV, scientists have
confirmed that H3N8 was transmitted from horse to dogs and then adapted to dogs through
point mutations in the genes. Of the 30 stray dogs tested, 4(13.33%) had CIV infection (Table
1). This result suggests that CIV infection is currently prevalent in stray dog population in
Bangladesh. However, the horse population is very limited in Bangladesh, duration of
persistence of canine influenza in the host is unknown, moreover a recently introduced
diagnostic test kit has used, thus, conclusion can not be made on the detection of CIV infection
by using only antigen detection test in stray dogs in Bangladesh.

Heartworm disease

Heartworm disease (HWD) is also called dirofilariasis, caused by nematode parasite,
Dirofilaria immitis, reported from many parts of the world®®**® including Bangladesh.****
However, the geographical distribution of HWD is associated with prevalent of intermediate
host, mosquitoes. Adult parasites are found mainly in the right chamber of the heart and
pulmonary artery. The female worms produce small, vermiform embryos called microfilaria.
They can cross the capillary beds and so are found throughout the vascular circulation.
Veterinarians rely on rapid in-clinic antigen tests to screen the heartworm infection in blood*® A
number of different types of commercial heartworm antigen test kits are widely used to detect
heartworm infection in dogs elsewhere.®***3¢** hut it remains unpracticed in Bangladesh. The
HW antigen test kit was used to detect HW infection in whole blood of 30 randomly selected
stray dogs, both sexes (11 male and 19 female) and growing (n = 3) and adult (n = 27),
according to the manufacturer’s instructions.

Out of 30 dogs tested with heartworm antigen detecting test kit, 50.0% (n = 15/30) animals
had D. immitis infection (Table 1). Significantly (p < 0.05) higher prevalence of D. immitis was
recorded in male (72.73%) than female (36.84%), and in growing (0/3; 0.0%) than adult
(55.56%) dogs (Table 1). Lower prevalence (9.09%) of heartworm infection in cats** but higher
prevalence of 40% (2/5) in golden jackals based on necropsy examination has been reported
from Bangladesh.™ This study recorded high prevalence (50.0%) of heartworm infection in
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stray dogs by using antigen detecting test kit and this result support the earlier report® who
reported 50% prevalence of HWD in dogs in USA. However, lower prevalence of 13.4% from
Taiwan® 2.0% from Brazil,*® 1.52% from Istanbul, Turkey,*® 18.2% from Dominican
Republic,®” 26.0% from Hatay province, Turkey,*® 12.8% from five Turkish province,* 30.4%
from Spain,*? 13.5% from Albania** have been reported in dogs. This high prevalence of D.
immitis infection in stray dogs in Bangladesh is correlated with the widely prevalent mosquito
vector in the environment. However, this high prevalence of HWD in stray dogs could be
further evaluated by simultaneous detection of heartworm infection on necropsy examination
and comparative efficacy of different commercial heartworm antigen test kits.**

This study recorded significantly (p < 0.05) higher prevalence of heartworm infection in adult
(55.56%) than growing (0.0%), and male (72.73%) than female (36.84%) dogs (Table 1). This
result on age-wise prevalence of heartworm infection support the earlier observations?3%4044
who reported age as an important risk factor for this disease and accordingly, older dogs have a
higher prevalence of heartworm infection than growing dogs. However, in some reports age did
not appear to affect prevalence of heartworm infection.****4*® The increase prevalence of
heartworm infection in older dogs can be resulted in mainly due to inadequate age resistance in
growing dogs and the older dogs has a longer exposure time to the mosquito bites.***’

The higher prevalence of heartworm infection in male (72.72%) than female (36.84%)
recorded in this study support the earlier finding of Selbey et al.*® who reported that male dogs
had the highest relative risk for heartworm infection than female dogs. However, some workers
did not find any significant (p > 0.05) difference in seroprevalence between male and female
dogs.3l‘38'41

The hot-humid weather of Bangladesh is highly suitable for the breeding of mosquitoes, and
virtually inactive national mosquito control program causes re-emerged the prevalence of
malaria, dengue fever and other mosquito borne diseases like D. immitis infection. As the
dirofilariasis is a recognized mosquito borne zoonotic disease, there is a need to explore the
disease prevalence simultaneously in small animals and humans.

In conclusion, the high prevalence of heartworm infection (50.0%) and canine influenza
(13.33%) in a small population of stray dogs draws attention for further study in large
population to prevent the threat to pet animals and public health.
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