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Abstract

In this report we reported the sero-prevalence of West Nile virus among the resident and migratory wild birds from different locations of Bangladesh. 48 birds (48/888, 5.4%, CI 0.04-0.07) were found sero-positive for WNV antibody. 
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West Nile virus (WNV), an arbovirus of the family Flaviviridae and carried by mosquito vectors for which birds are the most common reservoir hosts. Humans and horses are dead-end hosts for WNV, and cannot transmit the virus to other hosts. Around 20% of WNV infected individuals will develop West Nile fever and less than 1% develops severe symptoms such as encephalitis. The seasonal migration of birds is thought to be associated with local, continental, and/or intercontinental transmission of this virus. Human infection with Japanese encephalitis virus and encephalitis due to unknown etiology has been reported from Bangladesh Hossain et al., 2010


( ADDIN EN.CITE ; Rasul, Muhammad, Hossain, Ahmed, & Rahman, 2012)
. WNV has been reported from several states of India, including Assam, a bordering state with Bangladesh Khan et al., 2011


( ADDIN EN.CITE ; Mishraa et al., 2012)
. The most important mosquito vectors of WNV are Culex spp. which is also common in Bangladesh. No data is available in Bangladesh regarding the status of WNV. Our objective for this study was to determine the prevalence of WNV among different resident and migratory wild birds of Bangladesh. This study was conducted in six sites:  coastal sandbars (Cox's Bazar), Hakaluki haor (Sylhet and Moulvibazar), Tanguar haor (Sylhet and Sunamgonj) and the rice paddy fields of three districts (Patuakhali, Netrokona and Guibandha). Haors are seasonal marsh lands which dry up during winter and provide suitable habitat for resident and migratory wild birds. We conducted this study from 2010 to 2012, sampling wild birds during the winter months, November to April. Bat capture and sampling technique was approved by Institutional Review Board of icddr,b. We used mist nets and leg nooses to trap birds. We then collected throat swabs, cloacal swabs and blood samples from each bird. Serum was tested at a 50% dilution (1:2) to detect WNV antibodies. We used a competitive ELISA which is commercially available, following the instructions of the manufacturer (ID Screen© West Nile Competition, IDVet, Montpellier, France). This ELISA demonstrates high speciﬁcity (99.4%) and sensitivity (84.9%) in detecting anti-WNV antibody Alonso-Padilla et al., 2009()
. RNA was isolated from swab samples for real time RT-PCR analysis. We calculated the prevalence of WNV and summarized the study outcomes. A total of 888 birds were captured and sampled, of which 167 birds were derived from coastal sandbar regions: 13 from Guibandha, 388 from Hakaluki haor, 27 from Netrokona, 33 from Patuakhali and 260 from Tangoar haor (Table 1). The sampled birds were from 21 families and 80 species; 250 (28%) were resident birds and 638 (72%) were migratory birds. WNV antibody was detected among 48 birds (5.4%, CI 0.04-0.07): one ferruginous pochard, one fulvous whistling duck, one great crested grebe and 45 common coots. All swab samples derived from sero-positive birds tested negative for WNV by rRT-PCR. In our study, we found serological evidence of WNV only among migratory birds and this was not previously reported from Bangladesh. WNV infection has been reported from wild birds and human from Asam, a bordering state of India with Bangladesh Khan et al., 2011


( ADDIN EN.CITE ; Mishraa et al., 2012)
. The sero-positive status of the birds indicated previous exposure of these birds to WNV. We only tested healthy adult birds, thus the detected antibodies did not originate from passive transfer of maternal immunity. In the Old-World (Europe, Africa, Asia), WNV does not cause any illness in birds, likely due to thousands of years of evolutionary selection for birds to produce antibodies and develop resistance to the virus Nemeth, Gould, Bowen, & Komar, 2006


( ADDIN EN.CITE )
. Most of the birds sero-positive for WNV were migratory common coots, and similar findings were reports from Spain and Iran Fereidouni et al., 2011


( ADDIN EN.CITE ; Figuerola et al., 2009)
. Unlike ducks, coots are comparatively more exposed to mosquito bites as they have long skinny legs and a bald spot on their heads with exposed vasculature. Previous reports demonstrated the presence of WNV antibodies in different species of wild ducks Hofmeister, Jankowski, Goldberg, & Franson, 2016()
. Interestingly all WNV positive birds were from Hakaluki and Tanguar haor. In these two sites both resident and migratory birds co-mingle during winter. This finding supports the fact that migratory birds are known carriers and reservoirs of WNV over long distances. In our study all the swab samples from sero-positive birds tested negative by rRT-PCR possibly due to the fact that, 1) shedding of WNV in feces varies from species to species and ranges from total absence of virus to very high levels of WNV Komar et al., 2003()
, and 2) shedding through the oral and cloacal routes is maintained for only a period of 10 days Komar et al., 2003()
. This study demonstrates that migratory wild birds of Bangladesh may harbor WNV. Further studies are required to characterize the specific strains of WNV circulating in both birds and mosquitoes in Bangladesh.

Limitation of the study: We cannot rule out the possibility of infection of the birds by other members of the JE antigenic complex as the status of flavivirus in the bird population of Bangladesh is unknown.
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Table 1. Bird Families Sampled:

	Family of birds
	Number sampled

	Accipitridae 
	2

	Alcedinidae 
	6

	Anatidae 
	373

	Columbidae 
	1

	Ardeidae 
	25

	Caprimulgidae 
	1

	Charadriidae 
	72

	Corvidae 
	8

	Dalcelonidae 
	5


	Dicruridae 
	7

	Glareolidae 
	1

	Jacanidae 
	11

	Laridae 
	111

	Phalacrocoracidae 
	2

	Podicipedidae 
	8

	Rallidae 
	63

	Rostratulidae 
	16

	Scolopacidae 
	111

	Sturnidae 
	62

	Sylviidae 
	1

	Tytonidae 
	2
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