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                                                                     Abstract
A cross-sectional study was conducted to determine the circulating level of antibodies against Newcastle Disease Virus (NDV) in eggs of backyard chickens at Kurigram and Comilla districts of Bangladesh.  A total of 120 fresh eggs were collected from 24 randomly selected villages under the two districts. Five eggs were collected from each village contributing five separate households. Haemagglutination inhibition (HI) test was performed using 4HA unit Lasota strain of NDV antigen to determine antibody titers against the virus. The mean log2 HI titer to NDV in egg yolk of backyard chickens at Kurigram and Comilla district were 6.1 and 6.57 respectively. Among the villages of two districts, the highest antibody titer (27.2) was recorded in Bekri bill and the lowest (25) was in Harindhara. There was no significant (p>0.05) difference in the antibody titer among the villages of each union under the two districts. However, a detail study comprising large sample size and wide geographical area is needed to forecast the actual level of NDV antibody in eggs of backyard chickens in Bangladesh.

                                                       CHAPTER-I
INTRODUCTION

Bangladesh is an agriculture-based tropical country where over 80% of the country's (about 150 million) people live in rural areas and are highly dependent on agriculture. Livestock contributes 6.5% to GDP on the basis of value added through their production of egg, milk, meat, hides and skins. The growth rate at 7.23% in GDP in 2004-05 for livestock was the highest of any sub-sector comparing with 0.15% for arable crops and 3.65% for fisheries (Bangladesh Economic Review, 2006). Poultry is in the top position of the livestock sector. There are approximately 160 million chickens in the total poultry population of Bangladesh (Ahmmad, 2005) and indigenous chickens constitute nearly 80% of the chicken population (DLS, 1998). Kurigram andComilla district is in the best position of the poultry production.The free-range local chicken (FRLC) industry is characterized by- minimal human involvement, with birds scavenging in the backyard for food, and small investments beyond the cost of the foundation stock, a few handfuls of local grain, and possibly simple night shades, low production, high morbidity and high losses due to diseases and predation (Kitalyi, 1998). Diseases are reported to be the major hindrance with Newcastle disease (ND) the leading cause of mortalities in the free-range local chicken (Melewas 1989; Minga et al., 1989; Awan et al., 1994) .Newcastle Disease (ND) is one of the most important infectious diseases in birds throughout the world. It is  an endemic  and sometimes  epizootic disease in chickens  and is caused by an avian Paramyxovirus type 1 (APMV 1), which is a member of the genus Avulavirus of the family Paramyxoviridae (Mayo, 2002), which possess two surface proteins that are important to the identification and behavior of the virus. The first, hemagglutinin/neuraminidase (HN), is important in the attachment and release of the virus from the host cells, in addition to its serologic identification. (Beard CW.et al., 1984​) The other very important surface protein is the fusion (F) protein, which has a critical role in the pathogenesis of the disease. (Beard CW.et al., 1984​) Newcastle disease viruses occurs in three pathotypes: lentogenic, mesogenic, and velogenic, reflecting increasing levels of virulence. (Alexander DJ . et al., 1997​) The most virulent (velogenic) isolates are further subdivided into neurotropic and viscerotropic. The disease can be present in healthy-appearing but infected carriers such as exotic pet and exposition birds, which includes domestic poultry, and in a persistent carrier state, which has been demonstrated in the psittacine order. (Erickson GA; et al., 1997​)  Velogenic ND virus causes the most severe form of the disease and is likely the most serious disease of poultry throughout the world (Beard CW.et al., 1984​). In chickens ND is characterized by lesions in the brain or gastrointestinal tract, morbidity rates near 100%, and mortality rates as high as 90% in susceptible chickens. Neurological symptoms or severe depression are the most obvious clinical signs of ND, and some unvaccinated birds may be found dead with no detected sign of prior illness( Eskoli CD.et al., 1984​).  Newcastle disease virus (NDV) infections of poultry range from inapparent to rapid fatal depending upon the pathotype of virus involved(Alexander,2003). Wild and domesticated birds sometimes harbour the Newcastle disease virus (NDV) while showing no detectable clinical signs of the disease (Lancaster, 1964).In countries where poultry are kept exclusively in bird proof housing, the ability of the feral birds to invade affected flocks and transfer the disease will be minimal, whereas birds kept on open range are more likely to be infected with strains carried by feral birds (Wobeser et al.,1993;Onapa et al.,2006).Due to heavy load of commercial chickens and presence of feral birds close contact with backyard chickens resulting in transmission of infectious agents such as Newcastle disease virus but little is known about disease status of backyard poultry, 

Objectives:

1. To estimate the antibody titre against Newcastle disease virus in backyard chicken. 
CHAPTER-II
REVIEW OF LITERATURE
2.1. Etiology

Newcastle disease (ND) is caused by specified viruses of the avian paramyxovirus type I (APMV-I) serotype of the genus Avulavirus belonging to the subfamily Paramyxovirinae, family Paramyxoviridae. The paramyxoviruses isolated from avian species have been classified by serological testing into nine serotypes designated APMV-1 toAPMV-9; ND virus (NDV) has been designated APMV-1 (Alexander, D.J., 2003).
2.2. Epidemiology

Newcastle disease has the greatest impact on village or backyard chicken production (Spradbrow, 1993). In developing countries throughout Asia, Africa, Central America and some parts of South America the village chicken is an extremely important asset representing a significant source of protein in the form of eggs and meat. However, ND is frequently responsible for devastating losses in village poultry. For example, (Spradbrow, 1992) estimated that each year 90% of the village chickens in Nepal die as a result of ND (Alexander et al., 2001). 
Outbreaks of Newcastle disease were first reported in poultry in Java, Indonesia and Newcastle-upon-Tyne in 1926. The disease currently has worldwide distribution (Seal et al., 2000). Two outbreaks of virulent ND occurred in Australia in 1998 and further outbreaks were reported in 1999 (Alexander et al., 2000).

a. Transmission Information

The success of the respiratory route of transmission will depend on many environmental factors, such as temperature, humidity, and stocking density. Inhalation of infectious virus may occur as a result of the presence of either larger droplets or fine aerosols containing virus. (Alexander et al., 2000). It has been demonstrated that NDV will survive for period of six months or more in avian faeces under normal temperatures (Vindevogel et al., 1988). More recently virulent NDV was detected in uninfected cell cultures prepared from embryonated chicken eggs. However, chicks hatched from eggs collected from NDV infected flocks were virus negative even though dead embryos and infertile eggs in the same incubator contained NDV (Seal et al., 2000). Man may transfer NDV either mechanically with equipments, or as a result of an infection, which is usually manifest as conjunctivitis (Alexander et al., 1988A). No evidence exists to support human-to-human transmission, but the potential for human-to-bird transmission exists (Swayne et al., 2003). In hot countries, reptiles which may enter poultry houses should not be ignored as potential transmitters of NDV, as susceptibility to infection has been reported in reptiles (Alexander et al., 2000).

2.3. Diagnosis

The most commonly used laboratory methods for the detection of viruses and virus components in biological samples can be divided into three categories; those that measure virus infectivity, those that examine viral serology and those that rely on molecular methods (Flint et al., 2007). Avian paramyxovirus infections have usually been diagnosed by serology or virus isolation. Antibodies to APMVs may be detected by HI tests using the relevant antigen and controls. Avian paramyxoviruses can be isolated from tracheal or faecal swabs or tissue samples from infected birds by inoculation of eight to ten-day old embryonated chicken eggs via the allantoic cavity  (Alexander, D.J. 2000) .This route provides optimum conditions for growth of the virus. Confirmation of the virus as belonging to an APMV serotype can be performed by HI tests with specific antiserum(Alexander, D.J. 2000).The avian paramyxoviruses comprise nine serotypes. They are antigenically and structurally different from mammalian parainfluenza viruses (Anderson, C.L. et al., 1988). Different virus isolates of the same serotype can be studied with a set of reference viruses, using cross reaction haemagglutination inhibition tests, elution-haemagglutination pattern and pattern of migration of viral proteins in polyacrylamide gel electrophoresis (Lipkind, M. et al., 1995).

2.4. Quantification of Viral Particles/Serological Tests

A method widely used to measure virus particles is the haemagglutination assay (HA). This assay takes advantage of the fact that many viruses contain proteins that bind red blood cells (RBCs); normally RBCs will fall to the bottom of a culture well, forming a sharp button. However, if viruses are present, the red cells become bound to the virus particles and coat the well (Flint et al., 2007). If no virus is present; tear-shaped streaming of the RBCs is seen (Alexander, D.J. 2000). An example of how a Haemagglutination assay is performed is shown in figure 01. An overview of the assay plate is shown in figure 02. Haemagglutination Inhibition (HI) is the most commonly used test to quantify antibodies to the haemagglutinating virus. The HI titre is the highest dilution of serum causing complete inhibition of 4HAU (4 HA units) of antigen. The value of serology in diagnosis is clearly related to the immune status of the affected birds, and to differentiate between the serotypes(Alexander, D.J. 2000). The HI test has the advantage of being easily done with little expense or extensive equipment (Heckert, R.A. et al., 1999).
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Fig.01: Haemagglutination test method.
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Fig.02: Haemagglutination Assay plate (Flint et al., 2007).
2.5. Control

Control of any viral disease in birds involves expenses and restrictions, which will be imposed on an individual owner or nation (Alexander, D.J. 1993). Other than NDV, other avian paramyxoviruses do not cause overt disease with high mortality unless acting synergistically with other pathogens; their economic impact is therefore considerably less apparent. As a result, neither vaccination nor slaughter have been adopted as a policy to control infections in many countries (Alexander, D.J. 1993).  However good antibody responses have been reported in day-old turkeys to an inactivated oil emulsion APMV-2 vaccine (Alexander, D.J. 2000). The possibility of transmission of viruses from wild to domestic fowl make it desirable to keep wild birds out of poultry houses(Mbugua, H.C.W. et al.,1985). The high proportion of sparrows seropositive for PMV-2 in Southern Spain, together with their wide geographical distribution may influence the prevalence recorded in turkeys, breeder hens and broiler chickens farmed in the open systems (Maldonado et al.,1994).

On farms, control measures should attempt to prevent virus from infecting the flock. The practice of good hygiene and biosecurity measures should prevent the introduction of the virus by the various routes. Farms and flocks should be well separated, hatcheries should be isolated from poultry farms, different species should be reared on different sites and an adequate fresh water supply should be available, preferably one that does not draw on surface water(Alexander, D.J. 2000). There have been no reports of AMPV-2 serotype infecting humans, however the potential may exist and a virus of AMPV-2 serotype has been isolated from cynomolgus monkey (Macaca fascicularis)(Alexander, D.J. 2000). Treatment of infected flocks has generally involved the use of antibiotics or other medication against the exacerbative organism present. However a study discussing the infection of turkeys found that the most satisfactory curative intervention following the diagnosis of a PMV-2 outbreak would be the prompt disposal of the birds (Alexander, D.J. 1993).  A study was carried out by Epa,V.C, where the model of the HN protein was studied. These models are thought to be useful in designing experiments to understand better the biological function of the HN protein and would be useful in designing inhibitors, which may lead towards possible antiviral drugs (Stanislawek,W.L. et al., 2001).
2.6. Some important findings on seroprevalence of Newcastle disease virus 
Bouzari, M. et al. (2006) determine  the  role  of domestic chickens in the epizootiology of Newcastle disease virus in villages of Isfahan province, 400 serum  samples  from  chickens  with  no  history  of  vaccination  from  four  regions  (Khomeinishahr,  Zarinshahr,  Falavarjan  and Mobarekeh) were collected in summers of (1998) and (1999). Haemagglutination inhibition  (HI) test was used for titration of antibodies against Newcastle disease virus. Chi-square and binomial tests  were  used  for  statistical  analyses. 69.5 and 68.5% of the sera were positive in the two consecutive seasons (P>0.05).  About  25%  of  3–4  month-  and  1–2-year-old  chickens  were  negative  for  HI  antibodies  and  thus were  sensitive  to  the  disease  in  each  season.  Significant correlation was observed between the HI antibody titers  and  the  age  of  the  chickens  (P<0.01).  A  specific  pattern  of  seroconversion  was  observed  which  was independent  to  the  prevalence  of  the  disease  in  industrial  poultry  flocks  in  each  region  and  all  regions studied.  It  was  concluded  that  about  35%  of  the  domestic  village  chickens  are  protected  against  virulent strains  of  Newcastle  disease  in  summer. For  protection  of  the  remaining  chickens, routine  vaccination,especially in spring and summer is suggested.

A.N. Alkhalaf (2009) conducted a serological survey to detect avian paramyxovirus serotype-2 (APMV-2) antibodies in commercial and backyard bird flocks, using Enzyme-linked immunosorbent assay (ELISA) and haemagglutination inhibition (HI) test. Sera were collected from 212 commercial and 56 backyard birds. Age of commercial birds ranged from one-day old to 62 weeks. In the backyard birds, seroprevalence of APVM-2 was 71.42 and 78.57%, whereas this seroprevalence was 52.35 and 60.84% using the HI test and the ELISA, respectively in commercial poultry birds. No antibodies against APMV-2 were detected in 1-5 days old chicks with either test. The HI test showed the highest positive samples (P<0.05) of APMV-2 in 19-35 days age group (58.33%), followed by age group 11-18 weeks (51.35%) and 25-62 weeks (47.05%). Similarly, ELISA also showed the highest positive samples of APMV-2 (68.75%) in 19-35 days age group (P<0.05), followed by age group 11-18 weeks (62.16%) and 25-62 weeks (56.86%). In conclusion, this study indicated the presence of antibodies to APMV-2 among backyard and commercial poultry birds in Saudi Arabia.
 P.B. Spradbrow(2003)  reported that Newcastle disease is a serious and commonly fatal disease of chickens caused by a paramyxovirus. Other avian species are also infected, but usually with less   severe consequences. In most developing countries Newcastle disease is the most important infectious disease affecting village chickens. The usual source of infection for village chickens is usually other chickens. The role of other birds as carriers to initiate outbreaks in villages is not well documented. Both epidemic and endemic forms of Newcastle disease occur in village conditions. Thermostable Newcastle disease vaccines are now available that can give substantial protection of village flocks against Newcastle disease. The benefit of these vaccines in increasing flock size or flock output can be measured. New techniques are required to allow accurate cost-benefit analysis. 

E. Schelling et al. (1999) observed that in-herd NDV seroprevalences between 5 to 29% in one small chicken flock, as well as in four pure-bred poultry flocks. NDV antibody positive wild birds were found in 10.2% of all wild birds examined. Highest proportions (i.e. 15%) of positive birds per species were found among sparrowhawks, kites, tawny owls, eagle owls, barn owls, cuckoos, swifts, cormorants and grebes. No NDV genome was detected in cloacal swabs. This study suggests that buying eggs or poultry abroad and exchanging poultry within the country were factors, more important than wild birds, to explain the higher NDV seropositivity in pure-bred poultry flocks.

Tran Quang Vui et al.(2004) conducted a serological survey on the prevalence of antibodies to Newcastle disease virus was carried out in two communes of Phu Vang District in central Vietnam. Overall, a significantly higher proportion of vaccinated birds had protective antibody titres compared to unvaccinated birds and the mean titre was significantly higher in vaccinated birds. There was no significant difference between seasons in the percentage of birds with protective titres. The percentage of vaccinated and unvaccinated birds with protective titres was significantly higher in the 6-month or older age group compared to the under 6-month age group. Within unvaccinated birds, a significantly higher proportion of scavenging birds and birds of local breed had protective titres compared to backyard birds and exotic breeds, respectively. 
Serkalem Tadesse et al.(2005) conducted a study on 180 chickens raised under a traditional management system in three selected agricultural-climatic zones. The study revealed the occurrence of high rates of NCD virus antibodies in local chickens in all three agricultural-climatic zones. Hemagglutination inhibition test was used to analyze 180 chicken sera for NCD virus antibodies, yielding an overall seropositive rate of 32.22% (58 chickens). Seropre valence rates for NCD were 28.57%, 29.69%, and 38.33% in the high, mid-range, and low altitudes, respectively. This study has shown that NCD is one of the major infectious diseases threatening the survival and productivity of traditionally managed local  chickens in central Ethiopia.
Aschalew Zeleke et al.(2005)  performed a sero-prevalence study of Newcastle disease in village chickens in Ethiopia was conducted on non-vaccinated chickens raised under traditional backyard management system. The study covered dry and wet districts in the Rift Valley and Southern regions, respectively. Higher sero-prevalence rates of Newcastle disease (ND) virus antibodies were verified in all the dry areas of the Rift Valley and in part of the wet Southern districts. Haemagglutination Inhibition (HI) Test was used to analyze 283 chicken sera for ND virus antibodies and the overall sero-positive rate was found to be 19.78%, (n=283). 22.51 % ( n=191) sero positive chicken were found in the dry areas while 14.13 % (n=92) were positive in the wet areas. Comparison was made on the sero prevalence of dry and wet areas as well as between sexes. Chickens from all dry areas showed various titter of NCD antibody but sera collected from the high mountain wet areas were negative. The differences in the sero prevalence, however, were not statistically significant between the sexes and the agro climatic areas. In this study NCD virus circulation was evidenced in village chickens reared in various parts of Ethiopia
Gohm D. et al. (2005)  observed that Newcastle disease (ND) is a highly contagious viral disease particularly of domestic poultry. Switzerland is currently declared free from ND. A serosurvey using an ELISA was performed to investigate infections with ND-Virus (NDV) in 260 Swiss laying hen flocks, 169 backyard poultry flocks and 1576 wild birds. For laying hen flocks, a stochastic model was applied to analyze the results from serological testing. Four laying hen flocks were identified as NDV-seropositive, and the true NDV seroprevalence in this population was most likely between 1.3 and 1.5%. NDV antibodies were also detected in five of the 169 backyard poultry-flocks. ND-antibody positive birds were found in 10% of all wild birds examined, with the highest proportions among cormorants, grebes, birds of prey, owls, and swifts. The study indicated that positive flocks must have been in contact with NDV strains causing sub-clinical infection, since no clinical signs had been observed. Moreover, trade of poultry or poultry eggs was considered to be an important factor associated with seropositivity in backyard poultry flocks. Contact to wild birds did not seem to be of major importance.
J.A. Nwanta et al. (2008) observed that Newcastle disease is a viral and often fatal disease that has been reported to affect a wide range of avian hosts, irrespective of age and sex. It is reported to be a major constraint to the development, survival and productivity of village poultry. This paper is a review of the epidemiology of Newcastle disease in village poultry in Nigeria, with emphasis on the susceptibility of species, types and ages. Also examined are the challenges and prospects of Newcastle disease control in this village poultry sector in Nigeria. This was conducted for the purpose of formulating effective strategies for controlling the disease in the rural areas of Nigeria.

                                                             CHAPTER-III

                         MATERIALS AND METHODS
3.1. Study Area

The study was conducted in Rowmari and Muradnagar Upazilla under Kurigram and Comilla district respectively. Survey regions had a distance of 357 km (in case of Kurigram) and 94 km (in case of Comilla) to the Dhaka (Capital of Bangladesh). 

3.2. Study sample

A total of 120 fresh eggs were collected from 24 randomly selected villages under the two districts. Five eggs were collected from each village contributing five separate households.
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3.3. Test protocols

A. Preparation of 1% chicken RBC

1. Five ml of fresh blood was collected from a healthy chicken. Blood was drawn into a syringe containing EDTA (1.5mg/ml).

2. The whole blood was centrifuged at 1000 RPM for 10 minutes to separate RBC. Final separation of RBC was accomplished by subsequent washing (with Phosphate buffered saline (PBS)) and centrifugation. 

3. Finally one ml of pelleted cells was re-suspended in 99 ml of PBS to make 1% chicken RBC.    
B. Preparation of 4HA NDV antigen

4HA unit of NDV antigen was prepared from a commercial NDV Lasota vaccine (Nobilis®) according to the method described by Beard et al. 2005. Briefly, the NDV Lassotavaccine was diluted with three ml of vaccine diluents after which the diluted virus suspension was titrated using a microtiter hemagglutination (HA) test with chicken RBCs. One HA unit of virus was determined at the highest dilution point where a complete Haemagglutination was observed and the 4HA unit was calculated in accordance with the concentration of one HA unit.  

C. Haemagglutination Inhibition test (HI)

The collected eggs were washed and dried properly before starting the test. Individual eggs were broken to collect yolk. One ml of egg yolk was drawn into a syringe and mixed with 2ml of phosphate buffered saline (PBS) and the mixture was centrifuged at 1500 RMP for 10 minutes. One ml of supernatant was decanted to another Eppendorf tube which was used for HI test.  Haemagglutination Inhibition test was conducted in 96 well U bottom microtiter plates. At first, 50 µl of PBS was taken in each well of the plate. Then, 50 µl of the prepared egg yolk supernatant was added in first well of each row. A two fold serial dilution was done across the row up to 10th column of the plate. The column 11th and 12th was used as virus and RBC control respectively. After serial dilution, 50 µl of 4HA (NDV Lassota strain) was added into the wells up to 11th column and the plates were left at room temperature for 30 minutes. Then, 50µl of 1% chicken RBC was added to each well of the microtiter plate and left for 40 minutes at room temperature.
The HI titer was calculated from the highest dilution of test sample (yolk serum) causing complete inhibition of 4 HA unit of NDV antigens. Agglutination was assessed by tilting the plates. Only those wells in which the RBCs stream at the same rate as the control wells (containing 50 µl RBCs and 50 µl PBS only (12th column)) were considered to show inhibition. The HI test was done following procedures outlined by the Office International des Epizooties (OIE ,2000; Beard,1989).
                                                   CHAPTER-IV

RESULTS AND DISCUSSION

The eggs of backyard chicken were collected from two districts of Bangladesh viz- Kurigram and Comilla. In Kurigram district the sample were collected from five unions which covered twenty villages. In case of Comilla district sample were collected from one union which coverd four villages. In this study all the eggs from these two districts were found positive for the antibody of Newcastle disease virus (NDV). The mean antibody titre against NDV in backyard chickens of Kurigram and Comilla district were 6.0 and 6.5 respectively. Among the two districts the mean antibody titre for NDV in collected eggs from the  unions of Bandabar, Dantbhanga, Jadur Char, Rowmari, Soulmari and Purbodhar were 6.1, 5.8, 6.325, 6, 6.15 and 6.5 respectively (Figure 1). Among these six union highest antibodies titre against NDV was found in Purbodhar Union of Comilla district and lowest antibody titre was found in Dantbhanga Union of Kurigram district. In Bandabar union, bhaguar char have highest titre (6.6) and tiltali have lowest titre (5.6); in case of Danthbhanga union Danthbhanga village have highest titre(6.4) than other three villages where harindara have lowest antibody titre (5). In Jadur Char union Bekri bill have highest titre(7.2) and Kamarbhangi have lowest titre (5.6). Other two union of Rowmari upazilla in Kurigram district is Rowmari and Soulmari. In Rowmari union Konachipara have highest titre(6.6) and Beparipara & Khatiamari have lowest titre(5.6). And in case of Soulmari union Changtapara have highest antibody titre(6.6) and Bousmari have lowest antibody titre(5.8).In other district of Bangladesh Comilla are rich with poultry production.The study are of comilla district was Muradnagar upazilla which have Purbodhar union.In this union Daibari and Noviabad have highest antibody titre and Hatiash have lowest antibody titre(5)(Table-1).

.
Table1: NDV Antibody titer in eggs of backyard chickens in different villages under Kurigram and Comilla districs

	District
	Upazilla
	Union
	Village
	Log2 Mean titer±SE
	CV%
	F-value
	P-value

	Kurigram
	Rowmari
	Bandabar
	Baghmara
	6.2±0.49
	18
	1.0505
	0.3974

	
	
	
	Bhaguar Char
	6.6±0.40
	14
	
	

	
	
	
	Sonapur
	6±0.32
	12
	
	

	
	
	
	Tiltali
	5.6±
	16
	
	

	
	
	Dantbhanga
	Balurgram
	6±0.55
	20
	1.981
	0.1575

	
	
	
	Dantbhanga
	6.4±0.25
	9
	
	

	
	
	
	Harindhara
	5±0.45
	20
	
	

	
	
	
	Tapur Char
	5.8±0.38
	14
	
	

	
	
	Jadur Char
	Baimmari
	6.5±0.26
	9
	2.0898
	0.1445

	
	
	
	Bekri bill
	7.2±0.58
	18
	
	

	
	
	
	Jadurchar
	6±0.55
	20
	
	

	
	
	
	Kamarbhangi
	5.6±0.40
	16
	
	

	
	
	Rowmari
	Bawirgram
	6.2±0.49
	18
	0.9412
	0.4439

	
	
	
	Beparipara
	5.6±0.75
	30
	
	

	
	
	
	Khatiamari
	5.6±0.40
	16
	
	

	
	
	
	Konachipara
	6.6±0.25
	8
	
	

	
	
	Soulmari
	Bathergram
	6±0.45
	17
	0.8642
	0.4798

	
	
	
	Bousmari
	5.8±0.38
	14
	
	

	
	
	
	Changtapara
	6.6±0.25
	8
	
	

	
	
	
	Danguapara
	6.2±0.38
	13
	
	

	Comilla
	Muradnagar
	Purbodhar
	Daibari
	7±0.49
	16
	1.309
	0.3039

	
	
	
	Hatiash
	6±0.45
	17
	
	

	
	
	
	Mohespur
	6.2±0.38
	13
	
	

	
	
	
	Noviabad
	7±0.55
	17
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Figure 1: Distribution of NDV antibody in eggs of backyard chickens in different union under Kurigram and Comilla districts 

The antibody titer among the unions was varied significantly (P,0.05).The result of an serological study was conducted by (Maminiaina et al., 2007) showed that the ND, responsible for 44.3 % of all the mortality recorded during the 12 month period (from may 1999 to june 2000) in village poultry farming in Madagascar and maximum incidence of the disease was 71% and seroprevalence often reached 100% after the outbreak had ended. The infection was brought to the villages either by newly introduced hens  or recovered birds. All forms of Newcastle disease (epidemic, endemic and asymptomatic)were observed. This way  farmers reacted and contributed to the spread of the virus within the village and to neighbouring locations. In our study ,the movement of people,vehicles and fomites  between industrial neighbouring poultry farm and villages is another risk factor for transmission of NDV to backyard chickens and vice versa (Alexander,2003). Age of the sampled chickens was another risk factor in our study, Because the prevalence of seropositive samples and the average backyard chickens anti-NDV antibody titre  increased with the increasing chicken age(East et al.,2006). Epidemiological study of Newcastle disease in backyard poultry and wild bird populations in Switzerland suggests that buying eggs and poultry abroad and exchanging poultry within the country were factors, more important than wild birds,to explain the higher NDV seropositivity in pure-bred poultry flock (Gohm et al.,1999). In a cross-sectional survey of Australian chicken farms to identify risk factors associated with seropositivity to ND virus, the overall prevalence of NDV seropositive farm was 39.8% (East et al.,2006) .In another serological and virologial survey for evidence of infection with NDV in Australian chicken farms, antibody evidence of ND virus infection was found on 300 of the 553 surveyed farms throughout all 11 geographic regions of the survey. Antibody titers were also highest in the regions where serologically positive flocks were most prevalent and concluded that the antibodies to ND virus are highly prevalent in the Australian chicken flock but all identified strains were avirulent in nature (Kite et al., 2007). Poultry diseases such as ND were shown to be the most important constraints on local chicken production. ND is the most important cause of loss in village-dwelling as well as commercially raised chickens. The disease occurs almost any time of year and velogenic strains of ND virus are widely distributed throughout the country (Sonaiya,1990). It is therefore vitally important that further detailed studies focus on ND virus strain identification is required so that preventive and control programs can be formulated.


                                                               CHAPTER-VI

CONCLUSION

Newcastle Disease (ND) is one of most important poultry diseases in the world. It causes great losses to the poultry sector particularly to the backyard poultry because of less care and not properly vaccine applied in case of scavenging chickens. My study area (Kurigram district) is a potential place for poultry production. Kurigram is the top position of poultry rearing in compared with other districts of Bangladesh. This area is  popular with the commercial poultry production as well as backyard poultry production because the population of backyard poultry in this district is  more then half (50.593%)  of the commercial poultry population but every year huge amount of loss occur due to death of the scavenging chickens by means of Newcastle disease. In my study it  was demonstrated that the risk of backyard chicken flocks being seropositive for Newcastle disease virus increased with increasing age of the flock, increasing proximately to the nearest neighbour poultry farm and presence of wild and migratory birds in the vicinity of the backyard chicken flocks.Besides, commercial poultry become facing high risk due to spread of Newcastle disease virus by backyard poultry. So proper potential measures for the control of ND should be taken to save the backyard chickens. 
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Figure 2: Collection of egg yolk





            Figure 1: Egg sample





Figure 4: Collection of egg yolk





Figure 3: Centrifuge machine





      Figure 5: Mixing of 4 HA unit NDV





Figure-6: Result of HI test (buttoning of RBC)
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