CHAPTER-I 
1. INTRODUCTION

The economy of Bangladesh is agro based. About 21.77% of Gross Domestic products (GDP) come from agriculture sector of which livestock alone share 7.23%. (BBS, 2005-2006). Within the livestock sector poultry has the highest contribution in GDP. Poultry industry is an important part of agriculture in our country. Poultry farming is gradually taking the shape of a large industry, and it is now one of the intensive forms of agri-business in our country. In order to achieve the Millennium Development Goal (MDG), Bangladesh is committed to develop the poultry sector. The total poultry population, both backyard and commercial, accounts to approximately 246 million, providing 5400 million pieces of eggs annually and nearly 15% of total animal protein. This sector employs about 5 million people of the country and has experienced a long-term growth rate of about 4.5%, which is one of the highest in the economy and is believed to have accomplished a silent revolution in Bangladesh (BLRI, 2008). 
However, this sector is now facing a hazardous situation with recent outbreak of Avian Influenza (AI) posing a great threat to the growing poultry industry. Avian influenza is a disease of viral etiology that ranges from a mild or even asymptomatic infection to an acute, fatal disease of chickens, turkey, guinea fowls and other avian species, specially migratory water fowl (Clavijo et al., 2003). Bangladesh was free from Highly Pathogenic Avian Influenza till March, 2007. The presence of the disease was declared on 22nd March of 2007 after detection of the disease in Biman Poultry complex. However, according to the report submitted to OIE the index case was Naz Poultry Farm of Jamalpur district where outbreak started back in 05 February, 2007 (OIE Report, 2007). The exact origin of HPAI in Bangladesh still remains obscure. In this situation, it is very much important to detect the exact origin of HPAI in our country and to control the spread of diseases. The H5N1 HPAI viruses are 100% lethal to chickens and gallinaceous poultry; they often cause asymptomatic infection in some species of domestic and wild ducks. These “silent spreaders” of H5N1 HPAI viruses are therefore referred to as “Trojan horses” (Webster et al., 2006). 
Clearly, ducks play a complex and vital role in the biology and the overall natural history of influenza, including H5N1 HPAI viruses (Songserm et al., 2006). Avian influenza viruses enter the environment when the host defecates or drools and they then infect susceptible hosts as they feed and drink (Webster et al., 1978).
Further, avian influenza viruses are stable in water (Webster et al., 1992) and have been isolated from the surface of ponds containing a large number of waterfowl (Hinshaw, 1983). The role of duck species in the westward spread of the H5N1 virus remains controversial. Circumstantial evidence from global wildlife surveillance supports the hypothesis that migratory birds, including wild ducks, have contributed to the current Eurasian endemic of H5N1 HPAI viruses (Gaidet and Newman, 2008). Surveillance studies in Thailand in 2004 showed that most domestic grazing ducks infected with H5N1 HPAI viruses were asymptomatic (Songserm et al., 2006) and that the initial spread of H5N1 HPAI viruses to chickens and humans corresponded to the movement of grazing ducks (Songserm et al., 2006, Tiensin  et al., 2005). In fact, infected domestic ducks grazing on man-made wetlands (e.g., harvested rice fields and irrigation canals) may maintain the infection.
The objectives of present study was to detect the presence of AIV Antigen in domestic ducks in Joypurhat district which can be considered as natural carrier of most subtypes of AIV and which can play an important role in the spread of avian influenza virus throughout the commercial poultry population.

CHAPTER-II
2. REVIEW OF LITERATURE
2.1. General feature
Highly pathogenic avian influenza, or, as it was termed originally, 'fowl plague', was initially recognized as an infectious disease of birds in chickens in Italy, 1878 (Perroncito, 1878). Due to a former hot spot in the Italian upper Po valley it was also referred to as 'Lombardian disease'. Although Centanni and Savonuzzi, in 1901, identified a filterable agent responsible for causing the disease, it was not before 1955 that Schäfer characterised these agents as influenza A viruses (Schäfer, 1955). In the natural reservoir hosts of avian influenza viruses, wild water birds, the infection generally runs an entirely asymptomatic course as influenza A virus biotypes of low pathogenicity co-exist in almost perfect balance with these hosts (Webster, 1992; Alexander, 2000).
2.2. The phenotype of viruses
Influenza viruses are spherically or longitudinally shaped enveloped particles with an up to eight-fold segmented, single-stranded RNA genome of negative polarity. Influenza viruses hold generic status in the Orthomyxoviridae family and are classiﬁed into types A, B or C based on antigenic differences of their nucleo- and matrix proteins. Avian influenza viruses (AIV) belong to type A. Excellent reviews on the structure and replication strategy of influenza viruses have been published recently (Sidoronko and Reichl, 2004).
The main antigenic determinants of influenza A and B viruses are the haemagglutinin (H or HA) and the neuraminidase (N or NA) transmembrane glycoproteins, capable of eliciting subtype-speciﬁc and immune responses which are fully protective within, but only partially protective across, different subtypes. On the basis of the antigenicity of these glycoproteins, influenza A viruses currently cluster into sixteen H (H1 - H16) and nine N (N1 - N9) subtypes.
These clusters are substantiated when phylogenetically analysing the nucleotide and deduced amino acid sequences of the HA and NA genes, respectively (Fouchier, 2005). Antigenic shift denotes a sudden and profound change in antigenic determinants, i.e. a switch of H and/or N subtypes, within a single replication cycle. This occurs in a cell which is simultaneously infected by two or more influenza A viruses of different subtypes.
 Since the distribution of replicated viral genomic segments into budding virus progeny occurs independently from the  subtype origin of each segment, replication-competent progeny carrying genetic information of different parental viruses (so-called reassortants) may spring up (Webster and Hulse, 2004, WHO 2005). While the pandemic human influenza viruses of 1957 (H2N2) and 1968 (H3N2) clearly arose through reassortment between human and avian viruses, the influenza virus causing the 'Spanish flu' in 1918 appears to be entirely derived from an avian source (Belshe 2005).
2.3. Ordinary host
Wild aquatic birds, notably members of the orders Anseriformes (ducks and geese) and Charadriiformes (gulls and shorebirds), are carriers of the full variety of influenza virus A subtypes, and thus, most probably constitute the natural reservoir of all influenza A viruses (Webster, 1992, Fouchier, 2003). While all bird species are thought to be susceptible, some domestic poultry species - chickens, turkey, guinea fowl, quail and pheasants - are known to be especially vulnerable to the sequelae of infection (Gorman, 1992).
2.4. Pathogenesis of HPAI

Pathogenicity as a general viral property in influenza A viruses is a polygenic trait and depends largely on an 'optimal' gene constellation affecting host and tissue tropism, replication efficacy and immune evasion mechanisms, amongst others (Swayne and Suarez, 2000). Usually, H5 and H7 viruses are stably maintained in their natural hosts in a low pathogenic form. From this reservoir, the viruses can be introduced by various pathways into poultry ﬂocks. 
Following a variable and indecisive period of circulation (and, presumably, adaptation) in susceptible poultry populations, these viruses can saltatorily mutate into the highly pathogenic form (Rohm, 1995).
In order to gain infectivity, influenza A virions must incorporate HA proteins which have been endoproteolytically processed from a HA0 precursor to a disulphide-linked HA1, 2 dimer (Chen, 1998). The newly created N-terminus of the HA2 subunit harbors a fusogenic peptide, composed of a highly lipophilic domain (Skehel, 2001). This domain is vitally required during the fusion process of viral and lysosomal membranes because it initiates the penetration process of viral genomic segments into the host cell cytoplasm.
2.5. Important Clinical Signs
Following an incubation period of usually a few days (but rarely up to 21 days), depending upon the characteristics of the isolate, the dose of inoculums, the species, and age of the bird, the clinical presentation of avian influenza in birds is variable and symptoms are fairly nonspeciﬁc (Elbers, 2005). Therefore, a diagnosis solely based on the clinical presentation is impossible.  The symptoms following infection with low pathogenic AIV may be as discrete as ruffled feathers, transient reductions in egg production or weight loss combined with a slight respiratory disease (Capua and Mutinelli, 2001). 
Some LP strains such as certain Asian H9N2 lineages, adapted to efficient replication in poultry, may cause more prominent signs and also significant mortality (Li, 2005). In its highly pathogenic form, the illness in chickens and turkeys is characterised by a sudden onset of severe symptoms and a mortality that can approach 100 % within 48 hours (Swayne and Suarez, 2000). In industrialized poultry holdings, a sharp rise followed by a progressive decline in water and food consumption can signal the presence of a systemic disease in a ﬂock. In laying ﬂocks, a cessation of egg production is apparent. Individual birds affected by HPAI often reveal little more than severe apathy and immobility (Kwon, 2005).
Edema, visible at feather-free parts of the head, cyanosis of comb, wattles and legs, greenish diarrhea and labored breathing may be inconsistently present. In layers, soft-shelled eggs are seen initially, but any laying activities cease rapidly with progression of the disease (Elbers, 2005). Nervous symptoms including tremor, unusual postures (torticollis), and problems with co-ordination (ataxia) dominate the picture in less vulnerable species such as ducks, geese, and ratites (Kwon, 2005).
2.6. Pathological Characteristics
2.6.1. Low Pathogenic Avian Influenza (LPAI)
Lesions vary with the viral strain and the species and age of the host. In general, only turkeys and chickens reveal any gross and microscopic alterations especially with strains adapted to these hosts (Capua and Mutinelli, 2001).
 In turkeys, sinusitis, tracheitis and airsacculitis have been detected, although secondary bacterial infections may have contributed as well. Pancreatitis in turkeys has been described. In chickens, mild involvement of the respiratory tract is most commonly seen. In addition, lesions concentrate on the reproductive organs of layers (ovaries, oviduct, and yolk peritonitis).

2.6.2. High Pathogenic Avian Influenza (HPAI)
 Gross pathological and histopathological alterations of HPAI reveal similar dependencies to those listed for the clinical presentation. Four classes of pathological alterations have been tentatively postulated (Perkins and Swayne, 2003).
(i) Per acute (death within 24-36 hours post infection, mainly seen in some galliforme species) and acute forms of disease reveal no gross pathological alterations: 
(ii) A discrete hydro pericardium, mild intestinal congestion and occasionally petechial bleedings of the mesenterical and pericardial serosa have been inconsistently described (Mutinelli, 2003a). Chickens infected with the Asian lineage H5N1 sometimes reveal hemorrhagic patches and significant amounts of mucus in the trachea (Elbers, 2004). 
(iii) In animals which show a protracted onset of symptoms and a prolonged course of disease, neurological symptoms and, histologically, non-suppurative brain lesions predominate the picture (Perkins and Swayne, 2002a). However, virus can also be isolated from other organs. 
(iv) In ducks, gulls and house sparrows, only restricted viral replication was found. These birds showed mild interstitial pneumonia, airsacculitis and occasionally lymphocytic and histiocytic myocarditis (Perkins and Swayne, 2002a, 2003).
(v) In the experiments described by Perkins and Swayne (2003), pigeons and starlings proved to be resistant against H5N1 infection. However, Werner et al. (to be published) were able to induce protracted neurological disease, due to non-suppurative encephalitis (Klopﬂeisch, 2006), in 5/16 pigeons using a recent Indonesian HPAI H5N1 isolate.
2.7. Differential Diagnosis
The following diseases must be considered in the differential diagnosis of HPAI because of their ability to cause a sudden onset of disease accompanied by high mortality or haemostasis in wattles and combs:

· Velogenic Newcastle disease.
· Infectious laryngotracheitis (chickens). 

· Duck plague. 

· Acute poisonings. 

· Acute fowl cholera (Pasteurellosis) and other septicaemic diseases Bacterial cellulites of the comb and wattles. Less severe forms of HPAI can be clinically even more confusing. Rapid laboratory diagnostic aid, therefore, is pivotal to all further measures (Elbers, 2005).
2.8. Laboratory Diagnosis
2.8.1. Collection of Specimens
Specimens should be collected from several fresh carcasses and from diseased birds of a ﬂock. Ideally, adequate sampling is statistically backed up and diagnosis is made on a ﬂock basis. 
When sampling birds suspected of HPAI, safety standards must be observed to avoid exposure of the sample collectors to potentially zooanthroponotic HPAIV (Bridges, 2002). Guidelines have been proposed by the CDC (CDC, 2005). For virological assays, swabs obtained from the cloaca and the oropharynx generally allow for a sound laboratory investigation. The material collected on the swabs should be mixed into 2-3 ml aliquots of a sterile isotonic transport medium containing antibiotic supplements and a protein source (e.g. 0.5 % [w/v] bovine serum albumin, up to ten percent of bovine serum or a brain-heart infusion). 
2.8.2. Transport of Specimens 
Swabs, tissues and blood should be transported chilled but not be allowed to freeze. If delays of greater than 48 hours are expected in transit, these specimens should be frozen and transported on dry ice. In all cases, transport safety regulations (e.g. IATA rules) should be punctiliously observed to avoid spread of the disease and accidental exposure of personnel during transport. It is highly advisable to contact the assigned diagnostic laboratory before sending the samples and, ideally, even before collecting them.
2.8.3. Diagnostic Cascades

2.8.3.1. Direct Detection of AIV Infections

Basically, there are two (parallel) lines of diagnostic measures that attempt to (i) isolate and subtype the virus by classical methods (OIE Manual, 2005) and (ii) molecularly detection.(i) Conventionally, AI virus is isolated by inoculation of swab ﬂuids or tissue homogenates into 9- to 11-day-old embryonated chicken eggs, usually by the chorioallantoic sac route (Woolcock, 2001). Eggs inoculated with HPAIV-containing material usually die within 48 hours. 
The presence of a haemagglutinating agent can be detected in harvested allantoic fluid. Haemagglutinating isolates are antigenically characterized by haemagglutination inhibition (HI) tests using (mono-) speciﬁc antisera against the 16 H subtypes and, for control, against the different types of avian paramyxoviruses which also display haemagglutinating activities. The NA subtype can be subsequently determined by neuraminidase inhibition assays, again requiring subtype-speciﬁc sera (Aymard, 2003).
(ii) A more rapid approach, especially when exclusion of infection is demanded, employs molecular techniques, which should also follow a cascade style: the presence of influenza A specific RNA is detected through the reverse transcription-polymerase chain reaction (RT-PCR) which targets fragments of the M gene, the most highly conserved genome segment of influenza viruses (Fouchier, 2000), or the nucleocapsid gene (Dybkaer, 2004). When a positive result is obtained, RT-PCRs amplifying fragments of the haemagglutinin gene of subtypes H5 and H7 are run to detect the presence of notiﬁable AIVs (Dybkaer, 2004). When positive again, a molecular diagnosis of the pathotype (LP versus HP) is feasible after sequencing a fragment of the HA gene spanning the endoproteolytic cleavage site. Isolates presenting with multiple basic amino acids are classified as HPAI. PCRs and other DNA detection techniques are being designed for the detection of Asian lineage H5N1 strains (Collins, 2002). Thus, a combination of molecular (e.g. for screening purposes) and classical methods (e.g. for final characterization of isolates and confirmation of diagnosis of an index case) may help to counterbalance the disadvantages of the two principles.

Rapid assays have been designed for the detection of viral antigen in tissue impression smears and cryostat sections by use of immunofluorescence, or by antigen-capture enzyme-linked immunosorbent assay (ELISA) and dip-stick lateral flow systems in swab fluids. So far, these techniques have been less sensitive than either virus isolation or PCR, and therefore might be difficult to approve for a legally binding diagnosis, especially of an index case (Selleck, 2003, Cattoli, 2004). 
2.8.3.2. Indirect Detection of AIV Infections 
Serology on a herd basis may be useful for screening purposes (Beck, 2003). For the detection of AIV-speciﬁc antibodies in serum samples from birds, or in egg yolk in the case of laying ﬂocks, the haemagglutination inhibition (HI) assay using reference subtype antigens still represents the gold standard. Group-speciﬁc antibodies (influenza virus type A) against the nucleocapsid protein can also be detected by agar gel immunoprecipitation and by enzyme-linked immunosorbent assays (ELISA) (Snyder, 1985; Jin, 2004).
2.9. Transmission
2.9.1. Transmission between Birds

Avian influenza viruses of low pathogenicity circle genetically stable in wild water fowl (Webster, 1992). Data provided by Ito et al. (1995) and Okazaki et al. (2000) provided evidence that in the palearctic regions, avian influenza viruses are preserved in frozen lake water during the winter in the absence of their migrating natural hosts. Upon return for breeding purposes during the subsequent season, returning birds or their (susceptible) offspring are re-infected with viruses released by chance from melting environmental water.  Along these lines, it has been hypothesized that influenza viruses can be preserved in environmental ice for prolonged time periods (Smith, 2004), and that ancient viruses and genotypes might be recycled from this reservoir (Rogers, 2004). 
In the context of Bangladesh Biswas et al. (2008) stated that the outbreak began in backyard chickens. Probable sources of infection included egg trays and vehicles from local live bird markets and larger live bird markets. 
2.9.2. Transmission to Humans
Transmission of avian influenza viruses to humans, leading to the development of clinically overt disease is a rare event. The risk of direct transmission of the H5N1 virus from birds to humans seems to be greatest in persons who have close contact with live infected poultry, or surfaces and objects heavily contaminated with their droppings. (http://www.who.int/csr/don/2005_08_18/en/). 
2. 9.3. Transmission to other Mammals

Avian influenza viruses have been transmitted to different mammal species on several occasions. Here, following cycles of replication and adaptation, new epidemic lineages can be founded. Pigs, in particular, have been frequently involved in such 'interclass transversions'. In European pig populations, avian-like H1N1 viruses are highly prevalent (Heinen, 2002) and an H1N2 virus, a human-avian reassortant virus, ﬁrst isolated in the U.K. 
in 1992, is constantly gaining ground (Brown, 1998). In the U.S., a triple reassortant (H3N2) between the classical H1N1, the human H3N2 and avian subtypes is circulating (Olsen, 2002). Other subtypes of presumably avian origin (e.g. H1N7, H4N6) have been found mainly anecdotally in swine (Brown, 1997). A H9N2 virus of avian provenance is moderately prevalent in swine populations in the East of China (Xu, 2004). In addition to swine, marine mammals and horses have been shown to acquire influenza A viruses from avian sources (Ito, 1999).
2.10. Epidemiology
Up to the end of 2003, HPAI was considered a rare disease in poultry. Since 1959, only 24 primary outbreaks had been reported world-wide. The majority occurred in Europe and the Americas. Most outbreaks were geographically limited, with only five resulting in significant spread to numerous farms, and only one which spread internationally. None of the outbreaks had ever approached the size of the Asian outbreaks of H5N1 in 2004 (WHO 2004/03/02). 
The original virus, encountered for the first time in 1997, was of a reassortant parentage, including at least a H5N1 virus from domestic geese and a H6N1 virus, probably from teals which underwent many more cycles of reassortation with other unknown avian influenza viruses (Xu, 1999, Hoffmann, 2000). Several different genotypes of the H5N1 lineage have been described (Guan, 2002a+2003). The so-called genotype 'Z' has dominated the outbreaks since December 2003 (Li, 2004). In April 2005, yet another level of the epizootic was reached, when, for the ﬁrst time, the H5N1 strain obtained access to wild bird populations on a larger scale (Liu, 2005).
Meanwhile, however, studies in China have revealed the presence of more new genotypes of the Asian lineage H5N1 virus in tree sparrows (Kwon, 2005). Neither the sparrows from which the viruses were isolated, nor the ducks that were experimentally infected with these viruses, showed any symptoms. However, upon transmission to chickens, full-blown HPAI was provoked.
2.11. Economic Consequences
Outbreaks of highly pathogenic avian influenza can be catastrophic for single farmers and for the poultry industry of an affected region as a whole. 
Economical losses are usually only partly due to direct deaths of poultry from HPAI infection. Measures put up to prevent further spread of the disease levy a heavy toll. Nutritional consequences can be equally devastating in developing countries where poultry is an important source of animal protein. Once outbreaks have become widespread, control is difficult to achieve and may take several years (WHO, 2004/01/22).
2.12. CONTROL MEASURES AGAINST HPAI 
Due to its potentially devastating economic impact, HPAI is subject world-wide to vigilant supervision and strict legislation (Pearson, 2003, OIE Terrestrial Animal Health Code, 2005). Measures to be taken against HPAI depend on the epidemiological situation of the region affected. For these purposes, control and surveillance zones are erected around the index case with diameters varying from nation to nation (3 and 10 kilometers, respectively, in the EU). The quarantining of infected and contact farms, rapid culling of all infected or exposed birds, and proper disposal of carcasses, are standard control measures to prevent lateral spread to other farms (OIE - Terrestrial Animal Health Code, 2005).
Moreover, domestic ducks attract wild ducks and provide a significant link in the chain of transmission between wild birds and domestic ﬂocks (WHO, 2005). These circumstances may provide the grounds for HPAI viruses to gain an endemic status. Endemicity of HPAI in a certain region imposes a constant pressure on poultry holdings. 
2.13. Vaccination
In the field of influenza vaccination, neither commercially available nor experimentally tested vaccines have been shown so far to fulfill all of these requirements (Lee and Suarez, 2005). The ﬁrst aim, which is the protection from clinical disease induced by HPAIV, is achieved by most vaccines. The risk of infection of vaccines with and excretion of, virulent field virus is usually reduced but not fully prevented. This may cause a significant epidemiological problem in endemic areas where exhaustive vaccination is carried out. For practical use several requirements must be observed (Lee and Suarez, 2005). By detection of NA subtype-speciﬁc antibodies, vaccines and infected birds can be distinguished (Cattoli, 2003).
 As an alternative DIVA system for use with inactivated vaccines, the detection of NS-1 speciﬁc antibodies has been proposed (Tumpey, 2005). These antibodies are generated at high titers by naturally infected birds, but at considerably lower titers when inactivated vaccines are used.

2.14. Pandemic Risk
Three conditions need to be met for a new pandemic to start: 

· An influenza virus HA subtype, unseen in the human population for at least 
one generation, emerges (or re-emerges) and 

· infects and replicates efficiently in humans and 

· Spreads easily and sustainably among humans. 
This shows that a threat of a new human influenza pandemic is not uniquely linked to the emergence of HPAI H5N1. So far, H5N1 only meets two of these conditions: it is, for the vast majority of the human population, a new subtype and it has infected and caused severe illness and high lethality in more than 140 humans to date (Guan, 2004). 
Since its ﬁrst isolation in humans in 1997, H5N1 has failed to perform this last step towards pandemicity in human hosts. Recent studies, however, suggest that over the years, the virulence of H5N1 for mammals has increased and the host range has expanded
CHAPTER-III
3. MATERIALS AND METHOD

3.1. Study area

The present study work was conducted at kalai and Khetlal upazilla under Joypurhat district, in Bangladesh. The laboratory work was conducted in the laboratory of DLS, Naogoan.
3.2. Sampling

 A total of 75 cloacal swabs were collected from native duck in the 5 union of kalai and khetlal upazilla, namely Ahmadabad, Matrai, Punot, Borotara, and Bomboo. From each union 15 sample was collected randomly from different village.
3.3. Test principles

 Anigen Rapid Avian Influenza Virus Antigen Test Kit is a Chromatographic immunoassay for the qualitative detection of avian influenza type A subtype virus antigen in avian cloacae feces. This product is developed based on chromatographic immunoassay. The test strip uses two antibodies that are specific to the p56 nucleoprotein of influenza type A virus. An anti-influenza A antibody bound to Influenza A antigen present in the sample forms a complex which migrates along a strip and is captured on a sensitized reaction line by the second antibody. The accumulation of the complex causes the formation of a clearly visible purple band. The presence of a control band, located above the reaction line, ensures that the test perform correctly. Development of very faint test line may be due to non specific reaction and should be investigated further.               
3.4. Materials provided
The Avian Influenza Virus Antigen Test Kit contain the following;

1) Anigen Rapid Influenza Virus Antigen Test Devices (30 pieces).
2) Sample collection tubes containing 1 ml of assay diluents (30 pieces).
3) Sample collection swabs (30 pieces).
4) Disposable droppers (30 pieces). And instruction for use.
3.5. Sample collection method
Sample was collected as following step: (cloacal swab method). At first the bird was held inside in both wings with one hand then the tail part was held to the lower direction with other hand. The sample collection swab was inserted to the cloaca of rectum. After that the inside of the cloaca was smeared several times with sample collection swab. Then sample collection swab was pulled out. The outside of the sample collection swab was seen as gray mucoid color.           
3.6. Test procedure
After collecting cloacal sample, the swab was inserted into the sample tube containing assay diluents and then mixing until the sample has been dissolved in the assay diluents, and left the tube until the large particles have settled down in the bottom of the tube (approximately 1 minute). Then five drops of supernatant was taken by disposable dropper and added to the sample hole on the test device. As the test begins to work, purple color will move across the result window in the center of the test device and the interpretation of the results at 30 minutes in comparison with positive control according to the kit manufacturer instructions. Positive result indicate presence of AIV antigen type A only.
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Step-1: mixing of swab with assay diluents
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Step-2: taking of supernatant
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Step-3: pouring off sample into sample hole
Figure-1: Photograph of detailed Test procedure
3.7. Interpretation of the Test result
After 30 minutes of conducting test the result was interpreted as per manufacturer direction (Anigen Animal Genetics, Inc. Korea).

Table-1: Interpretation criteria of the test.
	SL.N.
	      Features
	Result

	01
	The presence of only one band  (“C”) within the result window
	Negative

	02
	The presence of two color bands ( “T” and “C”) within the result window, no matter which band appears first
	Positive

	03
	If the purple color band is not visible within the result window after performing the test, the result is considered invalid and the test may have deteriorated.
	                 Invalid
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Fig-2: Observation of test result
[image: image5.png]



Figure- 3(a): Invalid result
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Figure- 3(b): Negative result
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Figure- 3(c): Positive result

Figure- 3: Photograph of Interpretation of the test result

3.7. Precaution
During carry out of this test following precaution was taken-      

· All samples were handled as being potentially infectious.
· The test kit from their individually sealed pouches was not removed until 

immediately before their use.

· No test kit was reused.
· All test reagents was kept at room temperature before running the assay.

· All reagents were used before the stated expiration date marked on the package.

· No component was mixed from different lot numbers because the components in this kit have been quality control tested as standard test unit.
3.8. Statistical analysis
All the recorded and calculated data were analyzed by one-way ANOVA (Steel and Terrie, 1980). Values were expressed as mean [+ or -] SE. All the statistical analyses were performed using SPSS statistical software (Ver.11.5 for windows, SPSS). 

CHAPTER-IV
4. RESULT AND DISCUSSION
4.1. Result
Results of the investigation revealed that the apparent prevalence of avian influenza in duck was 6.67% in Ahmedabad union, 13.33% in Borotara union, 0% in Punot union, 0% in Matrai union and 6.67% in Bomboo union (table 2). However, the overall prevalence among the aforesaid five unions was found to be 5.33% (Table 2). The highest prevalence was found in Borotara union (13.33%) and the lowest prevalence was found 0% in Punot and Matrai union (table 2). Statistically a significant difference of prevalence between the areas was observed (P<0.001).
Table 2: Prevalence of Avian Influenza virus antigen in duck in Khetlal and Kalai Upazilla under Joypurhat District in Bangladesh

	Sources of sample

(union)
	Number of

Tested sample
	Positive result (%)
	Overall prevalence
	Mean ± SD

	 Level of significance 


	Ahmedabad

Matrai

Punot

Borotara

Bomboo

Total
	15

15

15

15

15

75
	1 (6.67)

0

0

2 (13.33)

1 (6.67)

4
	5.33%
	0.8 ± 1
	0.0002***


SD= Standard deviation, ** = P < 0.001 level of significance, %= Percentage
The prevalence rate of avian influenza in duck was found 6.25% in female birds (ducks) and 3.7% in male Birds (drakes) (graph-2). The results were analyzed statistically one way ANOVA method and found significant (p<0.05) variation between male and female birds (graph-2). The possible explanation for the more prevalence rate in hen might be due to the stress during egg production and vulnerability of infection to the female is more.
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Graph-1: Prevalence of avian influenza virus antigen in native duck at different age in Khetlal and Kalai upazilla under Joypurhat district.
The prevalence of avian influenza was studied based on age and presented on graph-1. It was observed that 0% prevalence was found in 0-10 weeks of age of birds, 5.55% in 10-20 weeks age 5.55% in 20-30 weeks age and 10% in >30 weeks age of birds. 
The highest (10%) prevalence was found in > 30 weeks age of birds and the lowest (0%) was found in 0-10 weeks age of birds. prevalence of different age groups was also found significantly different (P <0.001). This may be due difference of immune status at various age groups of birds.
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Graph-2: Prevalence of avian influenza virus antigen in native duck at different age in Khetlal and Kalai upazilla under Joypurhat district.
4.2. Discussion
In this present study, avian influenza virus was detected from cloacal swabs of the native ducks of the study areas though there were no apparent clinical signs observed. It is known that avian influenza virus multiplies in the respiratory tract and gastrointestinal tract and virus sheds through respiratory secretions and faeces prior to development of clinical sign. This might be that the ducks were exposed with natural infection with low virulent avian influenza virus, as wild and domestic ducks are potent carriers of avian influenza virus. (Vander et al., 2003).
 In the study areas, the native chickens were reared under semi-scavenging system and were allowed to scavenge with ducks in the yard, in the crop fields near to water reservoirs where domestic ducks, wild ducks and migratory birds used to scavenge over there. This factor may contribute in infection to the native chickens and further on commercial chickens (Alexander, 2003; De Marco et al., 2003)
In this present study another important fact was observed that the highest prevalence (13.33%) was in Borotara union, It might be due to, where 15 samples were collected from 5 different villages which were clustered around a river (Tulshigonga) that is the important place of mixing of duck with wild water bird, this was also supported by Senne et al. (2003) who stated that initially the domestic duck got infection from village sided river where the wild water fowl were mixed together. On the other hand the lowest prevalence (0%) was in punot and matri union where there was no such river located, it was may be for that reason from my opinion.
The prevalence was higher (6.25%) in female than (3.7%) in male (graph-2) indicated that female birds were found to be more susceptible to Avian influenza than male birds (Halvorson et al., 1983). Nooruddin et al., (2006) was carried out an investigation in another region of Bangladesh where higher prevalence of avian influenza in hens (10.83%) than cocks (8.65%) which is also similar to this study.
Antibody against Avian influenza may be found at any age (OIE, 2003) of birds. The highest (10%) prevalence was found in >30 weeks age of birds and the lowest (0%) was found in 0-10 week’s age of birds. The result showed similarity with the study conducted by Brug et al., (1987). In this study rapid AIV antigen test kit was used which is chromatographic immunoassay for the qualitative detection of (AIV) type A. In this kit selected AIV antibodies were used as both capture and detector materials to identify (AIV) Ags in avian with high degree of accuracy. But by this test kit there is no way to differentiate the LPAI from HPAI viruses.

CHAPTER-V  
5. CONCLUSION
The introduction of AI viruses of the subtypes H5 and H7 of low pathogenicity (LP) from a reservoir in wild water birds and then to domestic duck has been at the base of the transmission process. Endemicity of the Asian lineage HPAIV H5N1 in migratory birds would pose a constant threat to poultry holdings. This would only be met by strict bio-security measures including a prohibition of Free-roaming poultry holdings and restricted mixing of native duck to migratory wild birds. Endemicity in wild birds may also lead to the presence of HPAI H5N1 virus in the environment (lakes, sea shores etc.) and might pose an additional potential risk of exposure for humans. 

As these test is only based upon the cloacal swab antigen and small sample size was used so for detailed study about AIV antigen in duck should carried out by very sophisticated molecular technique and also with large sample size. And this test is also a qualitative test which cannot identify the original viral agent whether it is highly pathogenic or low pathogenic strain. So, all the positive samples should be tested further for absolute serotyping and pathotypying by molecular assays.
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Appendix

Sample Collection sheet


Date:                                                                     Sample code number: 

Name of the village:

Name of the union:

Name of the Upazilla:

Any river or lake or large canal present near the village? Yes/no; if yes how much distance:

Number of duck in the house from where sample were collected:

Age of duck on the day of sample collection:

Sex: male/female:

Sources of day old duck:

Any diseases recorded in the past year? Yes/no; if yes which disease:

Clinical presence of any diseases on the day of sample collection: Yes/No; if yes which diseases suspected?

Any vaccine used in duck from where sample was collected? Yes/no; if yes which vaccine:

Any record of outbreak of avian influenza nearby this village? Yes/No; if yes how much distance:

Is there any commercial poultry farm present in this village? Yes/No; if yes how many number of farm:

Result of the test: Positive / negative                          
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