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			ABSTRACT

		

		
			Avian influenza viruses (AIVs) are the serious health concern throughout the globe and induce heavy economic losses in poultry industry. In the rural settings, the domestic birds are neglected for avian influenza (AI) vaccination while they are directly connected with migratory carrier birds throughout their life. Keeping in view this study was design. Four Tehsils of district Multan were selected to investigate asymptomatic backyard poultry birds for presence of AIVs. For this purpose, a total of 213 birds were randomly selected and from each bird sera, oro-pharyngeal and cloacal swab samples were collected in sterile containers. About 13.61% of the samples were found seropositive by using commercially available ELISA kit. The supernatants from oro-pharyngeal and cloacal swabs of the seropositive samples were separated and divided into two segments; one was used directly to detect AI viral genome through RT-PCR while other segment was used for viral inoculation into the embryonated chicken eggs. The direct detection through RT-PCR confirmed H9 gene from cloacal swab samples in 6.9% of the seropositive sample while we could not confirm any of the oro-pharyngeal samples for H9 gene through direct molecular detection. The cultivated oro-pharyngeal and cloacal swab samples were not found positive upon re-confirmation from allantoic fluid through RT-PCR by using same specific set of primers. This study concludes that asymptomatic backyard poultry birds can carry AI viruses and act as potential reservoirs that might be responsible for recurrent episodes of AI outbreaks in a region. The viral shedding through oral and/or cloacal route may be the best way to disseminate infection towards the susceptible ones. Lastly, this study urges to vaccinate the rural poultry birds to prevent further spread of the AIVs that interrupt with commercial poultry production system and also with the community.
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			INTRODUCTION

			Avian Influenza (AI) is a zoonotic viral infection. AI viruses (AIVs) are generally infecting avian species. The influenza viruses are species-specific. The AIV gains significant attention due to higher mortality and morbidity rates along with heavy economic losses in term of reduced egg production and increased medication cost (Anonymous, 2020). The migratory and wild birds like geese, waterfowl, shorebirds and wild ducks act as natural reservoir of infectious agent and introduce influenza infections in Pakistan. The seasonal migration of these birds poses an impact in Pakistan to act as a primary source for AIV epidemics in the country. While mutagenic nature of AIVs is a regular threat to cross specie specific barriers (Machalaba et al., 2015). The AIV are subdivided into two types on the basis of severity and zoonosis i.e. low pathogenic avian influenza (LPAI) viruses and highly pathogenic avian influenza (HPAI) viruses while these viruses are general characterized on the basis of two proteins i.e. hemagglutinin (H) and neuraminidase (N). In Pakistan, HPAI subtype H7N3 induced a loss of 3.2 million of birds during the period of 1995-2003 (Sarwar et al., 2013). The first outbreak of AIV H9N2 in poultry was reported in 1998 that showed similarities with the AIV subtypes circulating in Hong Kong (Khalil et al., 2017). Over the years (1997, 2005, 2008 and 2013), AIVs (H9N2, H5N1) have been reported to induce infections in human populations (Chan et al., 2017; Wu et al., 2017). 

			The migratory birds disseminated influenza viruses towards susceptible birds that induced influenza infection. The transient movement of migratory birds through Pakistan introduces the avian influenza in the local poultry population that built a carrier status (Lee et al., 2016). Domestic and free-ranging ducks with apparently healthy stature played an important role to carry HPAI viruses that has been reported from various countries of Southeast Asia. Moreover, these birds acted as amplifying host for AI viruses (Hassan et al. 2017; Caron et al., 2016; Cappelle et al., 2014) and established carrier status. 

			These local carrier birds possibly play a role in spread of influenza viruses in the environment that infect the commercial poultry. The commercial poultry birds are even under practice of regular vaccination against the avian influenza disease but the incidence of this disease is still on their doors and the commercial poultry industry is continuously under the threat. In rural settings, domestic poultry is directly linked with human population that’s why it is very important to ascertain the status of domestic poultry birds in carrying influenza viruses and latterly in spreading of these viruses through their owner/household individuals. This work primarily and inattentively focuses to investigate the carrier status of rural poultry birds that enlightened their possible role in inducing AI outbreaks in domestic and commercial poultry birds in the local territory. The earlier studies on AI in backyard poultry birds have been done on captive birds in poultry meat markets in urban areas where these captive birds are generally facing severe physiological stress along with close contact with susceptible birds. In contrary, the current study has a unique feature that it was done on various types of free roaming poultry birds in their natural environment where these birds are directly prone to wild birds and also linked with human population. This study determined the possible role in prevalence of AIVs among non-vaccinated backyard bird which might be speculated as potential source of disease spread in healthy bird population. 

			MATERIALS AND METHODS

			Sampling and its duration

			This study was conducted in four tehsils (Multan city, Multan saddar, Jalal Pur, Shuja Aabad) of district Multan, Pakistan. The systematic sampling was conducted from each of the four tehsils of district Multan during December 2017 to April 2018. The tehsil and breed wise sample distribution of rural birds is shown in Table I. 

			Targeted population

			The target population for this study was asymptomatic rural poultry birds. The backyard poultry birds that were selected for sampling had no clinical signs and symptoms of influenza infection i.e. sneezing, coughing, ocular and nasal discharge, swollen infra-orbital sinuses and ruffled feathers etc.

			Table I. The sequences of primers of H-gene for each in subtype of avian influenza viruses.
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							F: 5-gcgccggaatggtcttac-3

							R: 5-gctatggtggtacccatacc-3
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							F: 5-gggtttcacctatagcgg-3

							R: 5-cgatcctccctgattgtccg-3
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							F: 5-caccacccacctaccgatac-3

							R: 5-ggccaaccgccttctatg-3
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							F: 5-ggcccaatcatgacacgaac-3

							R: 5-ggagtttatagcacccttggg-3

						
					

				
			

			Samples collection

			A total of 213 birds were randomly selected by lottery method. Three types of samples included in this study i.e. serum, oro-pharyngeal swabs and cloacal swabs, and a total of 639 samples were collected during the study. For sera samples, each of the bird was bled via wing vein or jugular vein followed by separation of sera samples by following standard protocol (Tuck et al., 2009). The sera was collected into new pre-labeled eppendorf tubes and transferred to lab by placing them in cold chain. 

			Oro-pharyngeal and cloacal swab samples were collected in sterilized glass containers and processed for virus isolation. The collected swab samples were dipped properly in viral transport medium (VTM). All the samples were placed in a sterile cold environment and shifted to the Post Graduate Research Laboratory in the Department of Pathobiology, Faculty of Veterinary Sciences, Bahauddin Zakariya University, Multan, and stored at -20°C till the further processing.

			Serological evaluation 

			The serum was used to assess the sero-prevalence of the disease through enzyme-linked immune-sorbent assay (ELISA) test (Kausar et al., 2018). ELISA was performed by using IDEXX AIV antibody detection test kit (IDEXX Laboratories, USA) following the instructions given by the manufacturer.

			Separation and collection of supernatant from swab samples

			 The swab samples (oro-pharyngeal and cloacal) of sero-positive birds were processed for separation of supernatant for viral RNA detection and for cultivation. The both type of swabs were processed separately. The swabs were squeezed and the material was collected into separate pre-labeled eppendorf tube. These samples were used to vortex vigorously for 5 min followed by centrifugation at 12000 rpm for 30 min on 4oC. After the centrifugation, the supernatant was collected and filtered through 0.2 µm membrane filter into a new pre-labeled tube before processing for viral RNA isolation. 

			Virus cultivation 

			The sero-positive swab samples (oro-pharyngeal and cloacal) were processed for virus isolation following the OIE and European standards protocol (OIE, 2018; Killian, 2014). The supernatant separated from each sampled swab was inoculated into specific pathogen free (SPF) 9 days old embryonated chicken eggs for cultivation. The viability of embryoes was accessed through specific protocol of candling. The allantoic fluid was extracted from the surviving embryonated eggs and tested for the presence of viral nucleic acid.

			Molecular detection 

			The cloacal swab and oro-pharyngeal swabs from sero-positive birds were subjected to RNA extraction through commercially available kits (QIAamp Viral RNA Mini Kit, QIAGEN, USA/ BioNeer, South Korea, Cat. No. K 3033) following the manufacturer’s guidelines. The extracted viral RNA samples were used for Matrix (M) protein screening by using reverse transcriptase polymerase chain reaction (RTPCR) kit (Invitrogen SuperScript™ one step RT-PCR with Platinum Taq Cat. No. 10928-042) following the manufacturer’s guidelines. Further, the positive samples were used for the detection of avian influenza subtypes by using specific primers for H9, H7 and H5 (Sarwar et al., 2013; Seifi et al., 2010). The set of primers for this study were designed and analyzed through Primer Premier 6.2® by PREMIER Biosoft International, USA, while keeping in view the available sequences on NCBI for each required genes. The primers (forward and reverse) of H-protein for each subtype were listed in Table I. Following the amplification, the products of approximately 500 bps were analyzed through gel electrophoresis (Fig. 1). 

			 

			Statistical analysis

			The statistical analysis was done through SPSS software for chi-square, Confidence Interval (CI) and Odds Ratio (OR). The results were analyzed at a significance of 95% CI. 

			RESULTS

			Out of a total of 213 backyard poultry birds from the four tehsils of district Multan 86 were rural (40.37%), 33 golden (15.4%), 54 Desi (25.4%), 27 Fumi (12.67%), and 13 nacked neck (6.1%). The tehsil wise population was 51 in Multan City (23.9%), 51 in Multan Sadder (23.9%), 57 in Jalal Pur (26.8%) and 54 in Shuja Abad (25.4%) while the gender wise distribution was 23 males (10.8%), 129 females (60.6%) and 61 cockerels (28.6%).

			[image: ]

			Fig. 1. Gel electrophoresis indicating the final product of 500bps. M, marker; PC, positive control; S1-4, sample 1-4; NC, Negative control.

			Out of total of 213 serum samples 29 (13.61%) were found sero-positive. The tehsil wise sero-prevalence was 1.4% in Multan city, 2.3% in Multan Saddar, 3.75% in Jalal Pur (n=8; 3.75%) and 6.1 in tehsil Shuja Abad (Table II).

			The sero-positivity within the tehsil samples were 5.9% in tehsil Multan city, 9.8% in tehsil Multan Saddar, 14.03% in tehsil Jalal Pur and 24.07% in tehsil Shuja Abad (Table I). The proportion of sero-prevalence for male population was 1.4%, for female population 9.38% and for cockrell population 2.81%. The gender wise sero-positivity was 13.04% in males, 15.50% was in females and cockerels showed 9.83% sero-positivity. The breed wise sero positivity was as 6.1% in Rural, 0.94% in Golden, 2.35% in Desi, 2.81% in Fumi and 1.4% in Nacked neck. The proportion of sero-positivity with in the breeds was as 15.11% Rural, 6.06% Golden, 9.25% Desi, 22.22% Fumi and 23.07 % Nacked neck (Table III). 

			Molecular detection and isolation of avian influenza viruses

			The isolated viral RNA samples were used for the development of their cDNA. During the RT-PCR process, the specific primers for H9, H7 and H5 were used for the confirmation of avian influenza viruses (Tolba et al., 2018). A total of 2 samples (0.94% with reference to total population and 6.9% with reference to sero-positive) were found positive against the specific primers of H9 in the cloacal swab samples; while the none of the oro-pharyngeal samples were confirmed positive through this methodology.

			Table II. Breed wise population in each tehsil of the district Multan along with overall and tehsil wisesero-prevalence of avian influenza in different breeds of asymptomatic backyard poultry in district Multan. Shuja Abad Tehsil indicated higher rate of sero-prevalence.
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							Backyard poultry breeds

						
							
							No. of samples

						
							
							
							Seropositivity

						
					

					
							
							Male

						
							
							Female

						
							
							Cockerel

						
							
							Total

						
							
							
							Overall

						
							
							Within Tehsil

						
					

					
							
							Multan City

						
							
							Rural

						
							
							3

						
							
							13

						
							
							0

						
							
							16

						
							
							
							1.41%

						
							
							5.93%

						
					

					
							
							Golden

						
							
							1

						
							
							12

						
							
							6

						
							
							19

						
							
					

					
							
							Desi

						
							
							1

						
							
							4

						
							
							1

						
							
							6

						
							
					

					
							
							Fumi

						
							
							1

						
							
							7

						
							
							2

						
							
							10

						
							
					

					
							
							Nacked neck

						
							
							0

						
							
							0

						
							
							0

						
							
							0

						
							
					

					
							
							Multan Saddar

						
							
							Rural

						
							
							1

						
							
							14

						
							
							3

						
							
							18

						
							
							
							2.32%

							 

						
							
							9.81%

						
					

					
							
							Golden

						
							
							0

						
							
							5

						
							
							4

						
							
							9

						
							
					

					
							
							Desi

						
							
							0

						
							
							5

						
							
							2

						
							
							7

						
							
					

					
							
							Fumi

						
							
							1

						
							
							9

						
							
							5

						
							
							15

						
							
					

					
							
							Nacked neck

						
							
							0

						
							
							1

						
							
							1

						
							
							2

						
							
					

					
							
							Jalal Pur

						
							
							Rural

						
							
							0

						
							
							17

						
							
							7

						
							
							25

						
							
							
							3.75%

						
							
							14.03%

						
					

					
							
							Golden

						
							
							0

						
							
							0

						
							
							2

						
							
							2

						
							
					

					
							
							Desi

						
							
							1

						
							
							16

						
							
							7

						
							
							24

						
							
					

					
							
							Fumi

						
							
							0

						
							
							1

						
							
							1

						
							
							2

						
							
					

					
							
							Nacked neck

						
							
							1

						
							
							3

						
							
							0

						
							
							4

						
							
					

					
							
							Shuja Abad

						
							
							Rural

						
							
							2

						
							
							13

						
							
							10

						
							
							25

						
							
							
							6.10%

							 

						
							
							24.07%

						
					

					
							
							Golden

						
							
							0

						
							
							2

						
							
							1

						
							
							3

						
							
					

					
							
							Desi

						
							
							0

						
							
							11

						
							
							5

						
							
							16

						
							
					

					
							
							Fumi

						
							
							0

						
							
							0

						
							
							2

						
							
							2

						
							
					

					
							
							Nacked neck

						
							
							1

						
							
							5

						
							
							1

						
							
							7

						
							
					

				
			

			The directly isolated viral nucleic acid from supernatant of oro-pharyngeal swab samples were found negative in the present study and no sample was amplified through the given set of primers. 

			This analysis suggested that the minimal virus might be shedding from the oral route of apparently healthy backyard poultry birds and has minimum chances of disease spread. The association between migratory birds and backyard poultry birds and the current status on avian influenza has been investigated in many countries like in Europe, UK, China and other countries (Hansen et al., 2018; Wang et al., 2018). 

			DISCUSSION

			The result of overall sero-prevalence i.e. 13.61% in the present study was alike to a study on the prevalence of avian influenza in China that indicated 12.38% sero-prevalence (Wang et al., 2018). These results indicated that the backyard poultry has not been considered for avian influenza vaccines previously and the highest rate of prevalence has been shown in tehsil Shuja Abad followed by tehsil Jalal Pur. These two tehsils are located near Chenab River and the people are generally involved in agricultural and livestock forming. The vaccination of the back yard poultry in the riverine territory where migratory birds moved frequently, is very poor while the regular vaccination is supposed to reduce the chances of avian influenza virus (Umar et al., 2016). 

			The current study was focused to investigate rural poultry birds for carrying of avian influenza viruses and their potential to spread to the community. The cultivated supernatants from embryonated eggs could not confirm the existence of avian influenza viruses through the given protocol. This might provide a clue for minimal chances of viral spread from apparently healthy rural poultry birds through oral route. The association between migratory birds, backyard poultry and the current status on avian influenza has been investigated in many countries like in Europe and UK (Hansen et al., 2018), in China (Wang et al., 2018) and in Netherlands (Germeraad et al., 2020).

			Sero-surveillance of avian influenza viruses in backyard poultry has been made by (Chaudhary et al., 2021). In this cross sectional study, the investigators assess the presence of specific antibodies against AIVs. The overall sero-prevalence of AI in our study is relatively lower than the earlier study conducted by (Chaudhary et al., 2021). The reason for this difference might be due to rate of AI antigen exposure with susceptible birds, assay of analysis of antibodies, season of serum sampling or other reasons. Various species and breeds of backyard poultry birds are reared in a mix farming culture in the countryside and are directly in-contact with migratory and feral birds and used similar places to spend day time and to take food. Due to lack of biosecurity, through this way they get infection and establishes a carrier stage and spread infection to closely living human population (Mohamed et al., 2019). The previous studies on sero-prevalence of AI in backyard poultry birds indicated overall prevalence rate of the disease. To our knowledge, this is the first study that reported prevalence rate of AI in different breeds of rural poultry birds. This study reported that each type of poultry breeds exhibited different prevalence rate (Table II). 

			Table III. Sero-prevalence of avian influenza among different breeds and gender of backyard poultry birds.

			
				
					
					
					
					
					
					
					
				
				
					
							
							Backyard poultry birds

						
							
							Overall population (n=213)

						
							
							Number of birds in each breed/type

						
							
							Within breed/ type of birds

						
					

					
							
							Number of seropositive birds

						
							
							Percentage of positivity

						
							
							Number of seropositive birds

						
							
							Percentage of positivity

						
					

					
							
							Breed

						
							
							Rural

						
							
							13

						
							
							6.10%

						
							
							86

						
							
							13

						
							
							15.11%

						
					

					
							
							Golden

						
							
							2

						
							
							0.94%

						
							
							33

						
							
							2

						
							
							6.06%

						
					

					
							
							Desi

						
							
							5

						
							
							2.35%

						
							
							54

						
							
							5

						
							
							9.25%

						
					

					
							
							Fumi

						
							
							6

						
							
							2.81%

						
							
							27

						
							
							6

						
							
							22.22%

						
					

					
							
							Naked neck

						
							
							3

						
							
							1.4%

						
							
							13

						
							
							3

						
							
							23.07%

						
					

					
							
							Type

						
							
							Male

						
							
							3

						
							
							1.4%

						
							
							23

						
							
							3

						
							
							13.04%

						
					

					
							
							Female

						
							
							20

						
							
							9.38%

						
							
							129

						
							
							20

						
							
							15.50%

						
					

					
							
							Cockerel

						
							
							6

						
							
							2.81%

						
							
							61

						
							
							6

						
							
							9.83%

						
					

				
			

			The cultivation of the supernatant from sero-positive oro-pharyngeal and cloacal swabs indicated cultivation in 5 of the embyonated chicken eggs (two from oro-pharyngeal and three from cloacal samples). The allentoic fluid from these five cultivated eggs were isolated and used for the viral RNA isolation and avian influenza virus confirmation through specific primers. None of these samples were found positive by using specific primers of H9, H7 and H5 strains of the avian influenza viruses. There may be involvement of some other serotype of avian influenza antigen.

			Negovetich et al. (2011) also worked for the isolation of avian influenza through the oro-pharyngeal and cloacal swab samples and found 86.4% competition between VI and RT-PCR which is almost double from the current study which was 40%. Overall cloacal samples were indicated higher positivity through direct genome detection and H9 type was amplified by using its specific primers which is most prevalent subtype in the region and is consistent with studies of Xu et al. (2007); however, the results of current study could not match with the results of Nuradji et al. (2015). The avian influenza viral detection through molecular assays was re-assessed and performance of RT-PCR assays was found efficient by Laconi et al. (2020). 

			All types of backyard poultry breed that were included in this study, were undergo for sero-prevalence, viral isolation and viral genome detection and the results were compared. Sero-positivity was found higher in female chickens followed by cockerels while higher number of cultivated cloacal swabs samples was found positive in male cocks. The breed wise sero-positivity was found higher in Rural breed followed by Fumi breed while the higher number of positivity were also found in rural breed in oro-pharyngeal cultivated swab samples. Overall maximum prevalence was detected in rural breed of backyard poultry. These birds are usually reared in the peri-urban and rural areas for egg production especially in the winter season and act as small commodity for poor people of villages in district Multan, Pakistan. 

			Limited resources, absence of vaccination facility along with absence of awareness and biosecurity are the main components that increase risk of spread of AI in rural settings. Close monitoring of AI disease is necessary for disease control. 

			CONCLUSIONS

			Through this study we identified and detected presence of avian influenza viruses in asymptomatic rural poultry birds in their natural settings. On this basis, we do urge to extend this study to further investigate the role of these birds in spreading of AI viruses towards susceptible (human and animal) populations. 

			 

			ACKNOWLEDGMENTS

			We do acknowledge the entire support of Higher Education Commission (HEC) for funding the project (vide SRGP No. 1315), Pakistan. We are also thankful to the rural poultry farmers for their cooperation during field sampling process. 

			Availability of data and material

			The data used to support the findings of this study are available from the corresponding author upon request.

			Statement of conflict of interest

			The authors have declared no conflict of interest.

			REFERENCES

			Anonymous, 2020. OIE situation reports for avian influenza. https://www.oie.int/en/animal-health-in-the-world/update-on-avian-influenza/2020/ 

			Cappelle, J., Zhao, D., Gilbert, M., Nelson, M.I., Newman, S.H., Takekawa, J.Y., Giadet, N., Prosser D.J., Liu, Y., Li, P., Shu, Y. and Xiao, X., 2014. Risks of avian influenza transmission in areas of intensive free-ranging duck production with wild waterfowl. EcoHealth, 11: 109-119. https://doi.org/10.1007/s10393-014-0914-2

			Caron, A., Cappelle, J. and Gaidet, N., 2016. Challenging the conceptual framework of maintenance hosts for influenza a virus in wild birds. Dryad, Dataset, https://doi.org/10.1111/1365-2664.12839

			Chan, R.W.Y., Chan, L.L.Y., Mok, C.K.P., Lai, J., Tao, K.P., Obadan, A., Chan, M.C.W., Perez, D.R., Peiris, J.S.M. and Nicholls, J.M., 2017. Replication of H9 influenza viruses in the human ex vivo respiratory tract, and the influence of neuraminidase on virus release. Sci. Rep., 7: 6208. https://doi.org/10.1038/s41598-017-05853-5

			Chaudhary, M., Hamad, B.R., Michael, T., Mark, C.E. and Susan, C.W., 2021. Serosurvey of avian influenza viruses (H5, H7, and H9) and associated risk factors in backyard poultry flocks of Lahore District, Pakistan. Front. Vet. Sci., https://doi.org/10.3389/fvets.2021.631164

			Chaudhary, M., Webby, R., Swayne, D., Rashid, H.B., De-Beauchamp, J., Killmaster L., Criado, M.F., Lee, D.H., Webb, A., Yousaf, S., Asif, M., Ain, Q.U., Khan, M., Khan, M.I., Hasan, S., Yousaf, A., Mushtaque, A., Bokhari, S.F. and Hasni, M.S., 2020. Avian influenza at animal-human interface: One-health challenge in live poultry retail stalls of Chakwal, Pakistan. Influenza Other Respir. Viruses, 14: 257-265. https://doi.org/10.1111/irv.12718

			Germeraad, E.A., Elbers, A.R.W., de Bruijn, N.D., Heutink, R., van Voorst, W., Hakze-van der Honing, R., Bergervoet, S.A., Engelsma, M.Y., van der Poel, W.H.M. and Beerens, N., 2020. Detection of low pathogenic avian influenza virus subtype H10N7 in poultry and environmental water samples during a clinical outbreak in commercial free-range layers, Netherlands 2017. Front. Vet. Sci., 7: 237. https://doi.org/10.3389/fvets.2020.00237

			Hansen, R., Brown, I., Brookes, S., Welchman, D. and Cromie, R., 2018. Current status of avian influenza in Europe and the UK. Vet. Rec., 182: 54-55. https://doi.org/10.1136/vr.k128

			Hassan, M.M., Hoque, M.A., Debnath, N.C., Yamage M. and Klaassen, M., 2017. Are poultry or wild birds the main reservoirs for avian influenza in Bangladesh? EcoHealth, 14: 490-500. https://doi.org/10.1007/s10393-017-1257-6 

			Horwood, P.F., Fabrizio, T., Horm, S.V., Metlin, A., Ros, S., Tok, S., Jeevan, T., Seiler, P., Phalla, Y., Rith, Sareth., Suttie, Annika., Buchy, Philippe., Karlsson, E.A., Webby, R. and Dussart, P., 2020. Transmission experiments support clade-level differences in the transmission and pathogenicity of Cambodian influenza A/H5N1 viruses. Emerg. Microbes Infect. 9: 1702-1711. https://doi.org/10.1080/22221751.2020.1792353

			Kausar, A., Sana A., Naila S., Safia A. and Javid, I.D., 2018. Prevalence of avian influenza H9N2 virus among wild and domesticated bird species across Pakistan. Pakistan J. Zool., 50: 1347-1354. https://doi.org/10.17582/journal.pjz/2018.50.4.1347.1354

			Khalil, A.T., Ali, M., Tanveer, F., Ovais, M., Idrees, M., Shinwari, Z.K. and Hollenbeck, J.E., 2017. Emerging viral infections in Pakistan: Issues, concerns, and future prospects. Hlth. Secur., 15: 268-281. https://doi.org/10.1089/hs.2016.0072

			Killian, M.L., 2014. Avian influenza virus sample types, collection and handling. In: Animal influenza virus: Methods in molecular biology (Methods and Protocols) (ed. E. Spackman). Humana Press, New York, NY. pp. 1161. https://doi.org/10.1007/978-1-4939-0758-8_8

			Laconi, A., Fortin, A., Bedendo, G. Shibata, A., Sakoda, Y., Awuni, J.A., Go-Maro, E., Arafa, A., Ali, A.S.M., Terregino, C. and Monne, I., 2020. Detection of avian influenza virus: A comparative study of the in silico and in vitro performances of current RT-qPCR assays. Sci. Rep., 10: 8441. https://doi.org/10.1038/s41598-020-64003-6

			Lee, D., Swayne, D.E., Sharma, P., Rehmani, S.F., Wajid, A., Suarez, D.L. and Afonso, C.L., 2016. H9N2 low pathogenic avian influenza in Pakistan (2012–2015). Vet. Rec. Open, 3: e000171. https://doi.org/10.1136/vetreco-2016-000171

			Lee, D.H. and Song, C.S., 2013. H9N2 avian influenza virus in Korea: Evolution and vaccination. Clin. exp. Vaccine Res., 2: 26-33. https://doi.org/10.7774/cevr.2013.2.1.26

			Machalaba, C.C., Elwood, S.E., Forcella, S., Smith, K.M., Hamilton, K., Jebara, K.B., Swayne, D.E., Webby, R.J., Mumford, E., Mazet, J.A., Gaidet, N., Daszak, P. and Karesh, W.B., 2015. Global avian influenza surveillance in wild birds: A strategy to capture viral diversity. Emerg. Infect. Dis., 21: e1–e7. https://doi.org/10.3201/eid2104.141415

			Mohamed, M.E.M., Ahmed, H.A., Erfan, A.M., Abdelkarim, L. and Awadallah, M.A.I., 2019. Endemic status and zoonotic potential of avian influenza viruses in Egypt, 2006-2019. Adv. Anim. Vet. Sci., 7: 154-162.

			Negovetich, N.J., Feeroz, M.M., Jones-Engel, L., Walker, D., Alam, S.M., Hasan, K., Seiler, P., Ferguson, A., Friedman, K., Barman, S., Franks, J., Turner, J., Krauss, S., Webby, R.J. and Webster, R.G., 2011. Live bird markets of Bangladesh: H9N2 viruses and the near absence of highly pathogenic H5N1 influenza. PLoS One, 6: e19311. https://doi.org/10.1371/journal.pone.0019311

			Nuradji, H., Bingham, J., Lowther, S., Wibawa, H., Colling, A., Long, N.T. and Meers, J., 2015. A comparative evaluation of feathers, oropharyngeal swabs, and cloacal swabs for the detection of H5N1 highly pathogenic avian influenza virus infection in experimentally infected chickens and ducks. J. Vet. Diagn. Investig., 27: 704-715. https://doi.org/10.1177/1040638715611443

			OIE, 2018. Avain influenza (infection with avian influenza viruses). Chapter 3.3.4. In: OIE Terrestrial Manual 2018. file:///C:/Users/Win%2010/Desktop/OIE%20guidlines%20for%20avian%20influenza..%203.03.04_AI.pdf

			Sarwar, M., Muhammad, K., Rabbani, M., Younus, M., Sarwar, N., Ali, M. and Ahad, A., 2013. Prevalence of avian influenza viruses in live bird markets of Lahore. J. Anim. Pl. Sci., 23: 388-392.

			Seifi, S., Asasi, K. and Mohammadi, A., 2010. Natural co-infection caused by avian influenza H9 subtype and infectious bronchitis viruses in broiler chicken farms. Vet. Arh., 80: 269-281.

			Sukanta, C., Hossain, M.E., Ghosh, P.K., Ghosh, S., Hossain, M.B., Beard, C., Rahman M. and Rahman, M.Z., 2019. The pattern of highly pathogenic avian influenza H5N1 outbreaks in South Asia. Trop. Med. Infect. Dis., 4: 138. https://doi.org/10.3390/tropicalmed4040138

			Tahir, M.F., Abbas, M.A., Ghafoor, T., Dil, S., Shahid, M.A., Bullo, M.M.H., Ain, Q.U., Ranjha, M.A., Khan, M.A. and Naseem, M.T., 2019. Seroprevalence and risk factors of avian influenza H9 virus among poultry professionals in Rawalpindi, Pakistan. J. Infect. Publ. Hlth., 12: 482-485. https://doi.org/10.1016/j.jiph.2018.11.009

			Tolba, H.M.N., Abou Elez, R.M.M., Elsohaby, I. and Ahmed, H.A., 2018. Molecular identification of avian influenza virus subtypes H5N1 and H9N2 in birds from farms and live bird markets and in respiratory patients. Peer J., 6: e5473.

			Tuck, M.K., Chan, D.W., Chia, D., Godwin, A.K., Grizzle, W.E., Krueger, K.E., Rom, W., Sanda, M., Sorbara, L., Stass, S., Wang, W. and Brenner, D.E., 2009. Standard operating procedures for serum and plasma collection: early detection research network consensus statement standard operating procedure integration working group. J. Proteome Res., 8: 113–117. https://doi.org/10.1021/pr800545q

			Umar, S., Sarfraz, S., Mushtaq, A. and Attique, M., 2016. Emerging threat of H9N2 viruses in poultry of Pakistan and vaccination strategy. Worlds Poult. Sci. J., 72: 343-352. https://doi.org/10.1017/S0043933916000179

			Umar, S., Teillaud, A., Aslam, H.B., Guerin, J. and Ducatez, M., 2019. Molecular epidemiology of respiratory viruses in commercial chicken flocks in Pakistan from 2014 through to 2016. BMC Vet. Res., 15: 351. https://doi.org/10.1186/s12917-019-2103-6

			Wang, X.X., Cheng, W., Yu, Z., Liu, S.L., Mao, H.Y. and Chen, E.F., 2018. Risk factors for avian influenza virus in backyard poultry flocks and environments in Zhejiang Province, China: A cross-sectional study. Infect. Dis. Poverty, 7: 65. https://doi.org/10.1186/s40249-018-0445-0

			Wu, Z.Q., Zhang, Y., Zhao, N., Yu, Z., Pan, H., Chan, T.C., Zhang, Z.R. and Liu, S.L., 2017. Comparative epidemiology of human fatal infections with novel, high (H5N6 and H5N1) and low (H7N9 and H9N2) pathogenicity avian influenza A viruses. Int. J. Environ. Res. Publ. Hlth., 14: 263. https://doi.org/10.3390/ijerph14030263

			Xu, K.M., Smith, G.J., Bahl, J., Duan, L., Tai, H., Vijaykrishna, D., Wang, J., Zhang, J.X., Li, K.S., Fan, X.H., Webster, R.G., Chen, H., Peiris, J.S. and Guan, Y., 2007. The genesis and evolution of H9N2 influenza viruses in poultry from southern China, 2000 to 2005. J. Virol., 81: 10389-10401. https://doi.org/10.1128/JVI.00979-07

			Zaman, A., Haleem, A., Rahman, S.U. and Ullah, N., 2019. Seroprevalence and risk factors association of avian influenza in desi chicken (Gallus domesticus) in Khyber Pakhtunkhwa, Pakistan. Pak. Vet. J., 39: 297-300. https://doi.org/10.29261/pakvetj/2019.012

		

	OEBPS/image/Open_Access_logo_black.png





OEBPS/image/Image3077028.png





OEBPS/image/1.png
Pakistan J. Zool., vol. 55(1), pp 299-305, 2023

https://dx.doi.org/10.17582/journal.pjz/20210803050841

Seroprevalence of Avian Influenza Viruses
in Asymptomatic Backyard Poultry Birds in
District Multan, Pakistan

Muhammad Tariq Navid“**, Mian Muhammad Awais**, Muhammad Irfan Anwar?
and Masood Akhtar?

!Department of Biological Sciences, National University of Medical Sciences,
Rawalpindi, 46000, Pakistan

’Department of Pathobiology, Faculty of Veterinary Sciences, Bahauddin Zakariya
University, Multan, 60800, Pakistan

Check for
updates

Article Information
Received 03 August 2021
Revised 05 December 2021
Accepted 15 December

2021
Muhammad Tariq Navid and Mian Muhammad Awais contributed equally and shares the first authorship.  Available online01 March

2022
(early access)

Avian influenza viruses (AIVs) are the serious health concern throughout the globe and induce heavy Published 02 November
economic losses in poultry industry. In the rural settings, the domestic birds are neglected for avian 2022

influenza (AI) vaccination while they are directly connected with migratory carrier birds throughout their
life. Keeping in view this study was design. Four Tehsils of district Multan were selected to investigate
asymptomatic backyard poultry birds for presence of AIVs. For this purpose, a total of 213 birds were
randomly selected and from each bird sera, oro-pharyngeal and cloacal swab samples were collected in
sterile containers. About 13.61% of the samples were found seropositive by using commercially available
ELISA kit. The supernatants from oro-pharyngeal and cloacal swabs of the seropositive samples were
separated and divided into two segments; one was used directly to detect Al viral genome through RT-
PCR while other segment was used for viral inoculation into the embryonated chicken eggs. The direct
detection through RT-PCR confirmed H9 gene from cloacal swab samples in 6.9% of the seropositive
sample while we could not confirm any of the oro-pharyngeal samples for H9 gene through direct
molecular detection. The cultivated oro-pharyngeal and cloacal swab samples were not found positive
upon re-confirmation from allantoic fluid through RT-PCR by using same specific set of primers. This
study concludes that asymptomatic backyard poultry birds can carry Al viruses and act as potential
reservoirs that might be responsible for recurrent episodes of Al outbreaks in a region. The viral shedding
through oral and/or cloacal route may be the best way to disseminate infection towards the susceptible
ones. Lastly, this study urges to vaccinate the rural poultry birds to prevent further spread of the AIVs that
interrupt with commercial poultry production system and also with the community.
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INTRODUCTION

vian Influenza (AI) is a zoonotic viral infection.

Al viruses (AIVs) are generally infecting avian
species. The influenza viruses are species-specific. The
AlIV gains significant attention due to higher mortality
and morbidity rates along with heavy economic losses in
term of reduced egg production and increased medication
cost (Anonymous, 2020). The migratory and wild birds
like geese, waterfowl, shorebirds and wild ducks act
as nafural reservoir of infecfious agent and introduce
influenza infections in Pakistan. The seasonal migration of
these birds poses an impact in Pakistan to act as a primary
source for AIV epidemics in the country. While mutagenic
nature of AIVs is a regular threat to cross specie specific
barriers (Machalaba ef al., 2015). The AIV are subdivided
into two types on the basis of severity and zoonosis i.e.
low pathogenic avian influenza (LPAI) viruses and highly
pathogenic avian influenza (HPAI) viruses while these

viruses are general characterized on the basis of two
proteins i.e. hemagglutinin (H) and neuraminidase (N).
In Pakistan, HPAI subtype H7N3 induced a loss of 3.2
million of birds during the period of 1995-2003 (Sarwar
et al., 2013). The first outbreak of ATV HIN2 in poultry
was reported in 1998 that showed similarities with the ATV
subtypes circulating in Hong Kong (Khalil ef al., 2017).
Over the years (1997, 2005, 2008 and 2013), AIVs (HON2,
H5N1) have been reported to induce infections in human
populations (Chan ef al., 2017; Wu et al., 2017).

The migratory birds disseminated influenza viruses
towards susceptible birds that induced influenza infection.
The transient movement of migratory birds through
Pakistan introduces the avian influenza in the local poultry
population that built a carrier status (Lee ef al., 2016).
Domestic and free-ranging ducks with apparently healthy
stature played an important role to carry HPAI viruses that
has been reported from various countries of Southeast
Asia. Moreover, these birds acted as amplifying host for Al
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