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Newcastle disease virus (NDV) is a highly contagious virus of domesticated (i.e. chickens, peacock, 
pet birds) and wild birds, which is excreted in the fecal material of infected birds. The house fly, Musca 
domestica L. can gain entry into the poultry flocks and will feed on poultry droppings and potentially 
serves as a mechanical vector for Newcastle disease. During the current study, houseflies were captured 
and examined for the presence of NDV. A total of 80 samples were collected from eight different poultry 
farms located around Faisalabad city with ten samples from each farm viz. Khurrianwala road, Shahkot 
road, Faisalabad road, Satyana road, Jhumra road, Nankana sahib road, Lahore road and Jaranwala road. 
Homogenate from house flies was first harvested in 11 day old embryonated chicken eggs to propagate 
the NDV, which was then titrated using haemagglutination inhibition assay for quantification of NDV. 
Polyclonal antibodies were produced in experimental rabbits followed by titration. These antibodies were 
then used to detect the presence of NDV. Sixteen samples were found positive (20%), 62 negative (77.5 
%) and two unreactive (2.5 %) for NDV. All of the poultry farms around Faisalabad showed positive NDV 
(ranging from 1 to 4 samples). We conclud that house flies can play a role in the mechanical transmission 
of ND virus. Moreover, it is also suggested that positive poultry farms are likely to cause NDV infection 
to other farms in the vicinity due to the house fly flight range.

House fly (Musca domestica) serves as a major pest of 
humans, poultry and livestock worldwide (Rahual, 

2013). Adult flies act as mechanical vectors for a number 
of pathogens and spread them through interaction with the 
host (Mullen and Durden, 2002). The spread of pathogens 
occurs via dislodgement from the exoskeleton, fecal 
contamination, and regurgitation (Baldacchino et al., 
2013). It is also reported that house flies play an important 
role in the spread of viruses. Newcastle disease is usually 
recognised as “Ranikhait” disease in India and Pakistan 
(Narayanan et al., 2010; Khan et al., 2001). ND virus has an 
extensive host range and can infest more than 241 species 
of 27 orders of birds (Alexander, 2011). Poultry diseases 
are considered major issues for chicken production (Khan 
et al., 2001; Tadesse et al., 2005). 
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Symptoms of the disease may vary from slight 
contagion with no obvious signs to severe, causing 100% 
mortality of chickens as well as reduced egg production 
in non-vaccinated poultry flocks. NDV is a contagious 
and fatal viral disease affecting the respiratory, nervous, 
and digestive systems in most species of birds. NDV 
can also produce infection leading to death even in 
vaccinated poultry. The symptoms can vary depending 
on the viral strain, species of bird, concurrent diseases, 
and pre-existing immunity (Khan et al., 2001; Haque 
et al., 2010). Every strain of Newcastle disease virus 
causes agglutination with the red blood cells of chickens. 
Agglutination occurs due to the binding of the viral protein 
(hemagglutinin) receptors on the membrane of RBCs. The 
clumping of viral particles and red blood cells is known as 
haemagglutination. Hemagglutination inhibition (HI) test 
is the most commonly used test for the detection of the 
presence of ND virus (Alexander and Sonne, 2003).

Since 2010, NDV has been causing significant 
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economic losses in broilers, breeders, and layer flocks in 
Pakistan (Khan et al., 2001). Some outbreaks were also 
reported in rural poultry farms. The mortality rate was 
found from 0 to 100%. Previously, the prevalence and the 
magnitude of Newcastle disease was small and limited 
to some areas in Punjab. Since, November 2011, the 
disease has been reported throughout the country causing 
significant mortality in commercial as well as rural poultry 
(Khan et al., 2013). Given the significant economic 
contributions of the poultry industry and the potential 
for infection of Newcastle disease due to house fly, the 
present study was conducted to explore the fly’s role in the 
mechanical transmission of Newcastle disease in poultry 
farms using Hemagglutination inhibition (HI) test.

Materials and methods
The present study was conducted during 2017 in the 

Entomology Lab, Department of Zoology, Government 
College University, Faisalabad. A total of 80 samples, 
each contained 20 flies, were collected from poultry 
farms on eight different roads by selecting 10 farms on 
each road. Flies were transported to the laboratory within 
30-45 minutes after collection (Abbas et al., 2006). 
The washed samples were disinfected with sodium 
hypochlorite (0.05%) for 30 seconds and rinsed twice 
with sterile PBS for 1 minute. The homogenate of flies 
was prepared to perform haemagglutination inhibition 
assay by adding 1000 IU of penicillin, 10,000µg/mL 
of streptomycin to, inhibit bacterial growth, and 200 
IU/mL of ketoconazolas as an antifungal agent. The 
homogenate was kept for 1-2 hours at room temperature 
(22°C) and then, the prepared samples were frozen at 
-20°C (Watson et al., 2007). The samples were thawed 
to room temperature and centrifuged for 10 min at 1000 
rpm. After this, 0.2mL of supernatant was inoculated into 
9-11 daysold embryonated chicken eggs. Inoculated eggs 
were placed in an incubator at 37°C and 70% humidity and 
were checked daily. After 4 days, all inoculated eggs were 
transferred to temperature cabinets maintained at 4°C. For 
virus detection, allantoic fluid was harvested and tested 
for the presence of NDV by heamagglutinating inhibition 
test (HI). Non-heamagglutinating fluids were also tested 
twice to confirm negative detection for NDV. For the 
production of polyclonal antibodies against NDV, to detect 
the virus, two adult rabbits free from any clinical disease 
were selected (Alexander, 2011). The rabbits were injected 
subcutaneously with commercially available LaSota strain 
(Sindh Poultry Vaccine Center, Karachi) at day 1, 3, 5, 7 
and 14 with 0.1, 0.3, 0.5, 0.8 and 1.0ml, respectively. The 
blood was collected after 14 days after last injection and 
was processed for extraction of serum. Blood was also 
collected from the wing vein of 45 day old broilers. After 

the collection of blood, the next step was procurement 
of RBCs from the blood. After centrifuging, RBCs were 
further washed with an adequate amount of normal saline 
two to three times and were used to prepare 1-2% dilutions. 
For the heamagglutinating inhibition test (HI) used to 
detect NDV, 50µL of normal saline was added in all wells 
from1-12 wells of first row for one sample. The procedure 
was repeated in other rows for other samples, and 50µL 
of sample collected from flies was added separately in 
each row. Two-fold serial dilutions were prepared in each 
row. 50µL of polyclonal antibodies were added in each 
row from well No. 1-11 and the plate was incubated for 
20-25 minutes at 37˚C followed by the addition of 1-2% 
of washed RBCs in all of the wells 1-12. The formation 
of buttons in the wells of microtiter plates indicated the 
presence of ND virus in the sample (Alexander and Sonne, 
2003).

 
Results and discussion

House fly samples were collected from ten poultry 
farms located at the boundary of Faisalabad, viz. Jhumra 
Road, Khurrianwala Road, Jaranwala Road, Satyana Road, 
Nankana Sahib Road, Shahkot Road, Faisalabad Road and 
Lahore Road. Results showed that among poultry farms 
located at different roads, four (40%) from Shahkot Road 
were found positive for NDV followed by Khurrianwala 
Road (3) and two for each of Faisalabad Road, Satyana 
Road and Lahore Road. Only one poultry farm was found 
positive for each of Jhumra Road, Nankana Sahib Road, 
and Jaranwala Road (Fig. 1). Overall 40% of samples 
were positive for Shahkot Road followed by Satyana road 
(30% NDV), Khurrianwala Road (26%) and 17% near to 
reactive), Faisalabad Road (23% positive), Lahore Road 
(21% positive), Nankana Sahib Road (09% positive, and 
11% near to reactive), Jaranwala Road (09% positive) 
and Jhumra Road (5% positive ). All eight poultry farms 
showed positive samples. Overall, from 80 samples from 
poultry farms, sixteen samples were found positive (20%), 
62 negatives (77.5 %) and two near to reactive (2.5 %) for 
NDV. The present study shows that house flies can play a 
major role as mechanical vector for ND in Faisalabad.

In Pakistan, more than eighty billion rupees are 
invested in the poultry sector and infectious diseases are 
the major problem in the poultry industry, causing serious 
economic losses in term of high mortality and morbidity, 
stress, reduced egg production, and hatchability (Alam et 
al., 2012). The house fly, Musca domestica, is considered 
a major pest of livestock and poultry around the globe 
(Kristensen and Jespersen, 2003). It transmits a variety of 
microbes, e.g., protozoans, bacteria, viruses, etc. through 
mouthparts, faeces, regurgitation, and simple body surface 
contamination  (Malik et al., 2007).
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Fig. 1. Graphical representation of sampling sites with 
their corresponding positive, negative and near to reactive 
samples for NDV from Faisalabad.

Chaka et al. (2012) conducted serological studies to 
evaluate the prevalence of ND and IBD in active clinical 
cases and apparently healthy chickens during disease 
outbreaks. They reported a prevalence of 21.5% and 
34.5%. Similar results were found during this study (20% 
positive). In addition, Tadesse et al. (2005) also reported 
a prevalence of 28.57%, 29.69% and 38.33%. This study 
shows that NDV can serve as the major infectious disease, 
which reduces the number and productivity of traditionally 
managed chickens. Subsequently, serological study reveals 
the presence of circulating antibodies of ND in chicken 
samples from backyards and small scale poultry producer 
farms in Agarfa and Sinana districts of Bale zone. An 
overall seroprevelance of 27.86% was obtained using HAI 
from two districts (Geresu et al., 2016). Moreover, in a 
previous study, eight Pakistani isolates were characterized 
(Munir et al., 2012). 

Large quantites of waste material and garbage were 
observed near these poultry farms. It has already been 
reported that house flies carry pathogens from waste 
material and garbage to the poultry farms (Calibeo-Hayes 
et al., 2003). Large quantities of horse, cow, buffalo, goat 
manures and dog faeces were observed near poultry farms 
selected during this study. These manure and fecal material 
can serve breeding sites and are considered problematic 
because houseflies are attracted to animal dung and 
manure. Houseflies carry pathogens from the manure to 
the poultry farms and thus, can spread Newcastle disease. 
Rapid expansion of house flies in poultry farms can cause 
stress to hens and transmit diseases leading to economic 
problems such as small size of eggs, contamination of 
meat, and a drop in egg production (Munir et al., 2012). 
High temperature, humidity, poor sanitation, waste 
material, unhygienic conditions are also considered as 
main reasons for expansion of flies. Houseflies can fly up 

to 3-4 miles. It is possible that poultry waste, even human 
filth and/or meat pieces thrown nearby farms could be 
transported to other places by various dispersal agents 
(e.g., dogs, crows, eagles, crows, etc (Munir et al., 2012; 
Khan et al., 2012). This material may carry NDV positive 
fly eggs and hence, could be responsible for disease spread. 
Hence, management of house flies should be performed by 
eradication of any kind of waste and garbage near poultry 
farms in order to avoid Newcastle disease.

 
Conclusions

All tested poultry farms in Faisalabad showed positive 
samples for Newcastle disease. Overall, from 80 samples, 
sixteen were found positive (20%), 62 negative (77.5 %) 
and two near to reactive (2.5 %) for NDV. It is concluded 
that house flies can play a major role in the mechanical 
transmission of ND in Faisalabad. 
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