ABSTRACT
The purpose of this study is to provide general information about avian influenza (bird flu) and specific information about one type of bird flu, called avian influenza A (H5N1​) that has caused infections in birds in Bangladesh. The main materials in this study are based on the Department of Livestock Services (DLS), World Health Organization (WHO) and Office International des Epizootics (OIE) since February 5 2007, highly pathogenic (H5N1​) avian influenza viruses has swept through poultry populations across Bangladesh, and parts of Chittagong. Their outbreaks are historically unprecedented in scale and geographical spread. Their economic impact on the agricultural sector of the affected region has been large. Influenza viruses are genetically unstable and their behaviors cannot be predicted, so the risk of further human cases persists. The human health implications have now gained importance, both for illness and fatalities that have occurred following natural infection, with avian viruses, and for the potential of generating a re-assortment virus that could give rise to the next human influenza pandemic. 
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Chapter-I
INTRODUCTION

There have been three influenza pandemics during the past century and each has been caused by the emergence of a novel virus. In the 1957 and 1968 pandemics, the new viruses contained components of previous human as well as avian influenza viruses. The origin of the influenza virus responsible for the 1918 pandemic, which killed more people in a single year than the bubonic plague, remains uncertain, but it appears to have been an adapted avian influenza strain. Sporadic transmission of avian influenza H5N1 to more than 400 humans since 2003 have prompted concerns that conditions are suitable for emergence of the next pandemic (Webster1979).Two features of current avian influenza H5N1outbreaks are striking: the predominance of children and young adults; and the high mortality rate (Taubenberger 2005 and Yuen, 1998).  Estimates of potential global mortality related to pandemic avian influenza are as high as 62 million deaths (Katz, 1999).Highly pathogenic avian H5N1 influenza viruses now appear to be endemic among bird and poultry populations in Eurasia (Bender1999). Sporadic transmission to humans raises concern that the H5N1 virus may mutate or combine with genetic material from co -infecting human influenza viruses to generate a novel strain capable of sustained human-to-human transmission with pandemic potential. The World Health Organization has described the threat from H5N1 as a "public health crisis", and declared that the world is as close as ever to the next pandemic.

Objectives of the study:-
The aims of the present study includes:-

1) To provide information on the causes of poultry mortality due to Avian Influenza among the farms of Chittagong poultry Belt area.

2) To detect the prevalence of the Avian influenza of previous years.

3) To focus on the zoonotic significance and public health significance of pathogenic Avian Influenza.  
Chapter-II
 REVIEW OF LITERATURE

History:

Highly pathogenic avian influenza (HPAI) a subtype H5N1 is a deadly zoonotic pathogen  since the first reported human case in Hong Kong Special Administration Region (SAR) in 1997, caused by H5N1 virus of Poultry origin (De Jong et al., 1997; Claas   et al., 1998; Subarrao et al., 1995) between 1997 and 2008. Three hundred seventy eight human cases were reported in 14 countries with 238 deaths (WHO, 2007). It appears that the threat H5N1 influenza virus poses to both poultry and public health has intensified with widening the spread of virus in domestic and wild avian species in 61 countries in the span of four gears-from 2003 to 2007 developing country, such as Indonesia, the numbers of human cases increase. Human-to-human transmission of the virus has been very inefficient so far; however, its incidental entries to humans might lead to the emergence of a mutant or reassortant H5N1 virus with increased transmissibility among humans, and that hypothetical new virus might initiate a global influenza pandemic. With an average growth rate of about 20%, the commercial population in Bangladesh is expanding fast according to National Influenza and pandemic influenza preparedness and Response plan Bangladesh (NAIHPIPRPB. 2006).

The national declaration that Bangladesh is a highly pathogenic Avian Influenza (HPAI) affected country has come on 22nd march 2007; this proclamation declined prices of poultry and their products. Thus, HPAI in poultry in Bangladesh might have significant negative impact to the national economy should future outbreaks go on uncontrolled. Before Bangladesh two SAARC (South Asian Association of Regional Co-Operation) countries: India and Pakistan (OIE, 2007), and one neighbor country to Bangladesh-Myanmar, reported the occurrence of HPAI in chickens (OIE, 2007). The commonalities: insufficient and absence of bio -security for commercial and back yard chickens respectively, rearing of domestic chickens and ducks in extensive system, selling of live birds at live bird markets and deficient disease surveillance make the SAARC counties more vulnerable to perpetuate the virus.

Etiology:

Avian Influenza (AI) viruses are members of the family Orthomyxoviridae. The influenza viruses that constitute this family are classified into types A, B or C based on differences between their nucleoprotein and matrix protein antigens. AI viruses belong to type A. Influenza viruses are further categorised into subtypes according to the antigens of the hemagglutinin (H) and neuraminidase (N) projections on their surfaces. There are 16 hemagglutinin subtypes and 9 neuraminidase subtypes of influenza A viruses, and AI viruses have representatives in all of these subtypes. However, to date all highly pathogenic AI viruses that cause generalised rather than respiratory disease belong to either the H5 or H7 subtypes. For example, the classical fowl plague virus is H7N7 and the virus responsible for the major epidemic in the eastern United States in 1983 -​84 was H5N2. However, not all H5 and H7 viruses are virulent for poultry.
The pathogenicity of Avian Influenza (AI) viruses is correlated to the ability of trypsin to cleave the hemagglutinin molecule into two subunits. Highly pathogenic strains of H5 and H7 viruses have several amino acid residues at the cleavage site. Trypsin sensitivity and amino acid sequencing can be used diagnostically to determine whether or not an isolated virus is potentially pathogenic. (www.fao.org)
[image: image2.jpg]



Fig 1: Structure of Influenza Virus
Epidemiology:

The immediate source of infection for domestic poultry can seldom be ascertained, but most outbreaks probably start with direct or indirect contact of domestic poultry with water birds. Many of the strains that circulate in wild birds are either non​pathogenic or mildly pathogenic for poultry. However, a virulent strain may emerge either by genetic mutation or by reassortment of less virulent strains. Scientific evidence indicates that the former mechanism occurred in 1983-1987 in the eastern part of the United States of America.
Swine appear to be important in the epidemiology of infection of turkeys with swine influenza virus when they are in close proximity. Other mammals do not appear to be involved in the epidemiology of highly pathogenic Avian Influenza (HPAI.). The infection of humans with an H5 avian influenza virus in Hong Kong in 1997 has resulted in a reconsideration of the role of the avian species in the epidemiology of human influenza. (www.avianflu.com)
Once Avian Influenza (AI) is established in domestic poultry, it is a highly contagious disease and wild birds are no longer an essential ingredient for spread. Infected birds excrete virus in high concentration in their faces and also in nasal and ocular discharges. Once introduced into a flock, the virus is spread from flock to flock by the usual methods involving the movement of infected birds, contaminated equipment, egg flats, feed trucks, and service crews, to mention a few. The disease generally spreads rapidly in a flock by direct contact, but on occasions spread is erratic.

Airborne transmission may occur if birds are in close proximity and with appropriate air movement. Birds are readily infected via instillation of virus into the conjunctival sac, nares, or the trachea. Preliminary field and laboratory evidence indicates that virus can be recovered from the yolk and albumen of eggs laid by hens at the height of the disease. The possibility of vertical transmission is unresolved; however, it is unlikely infected embryos could survive and hatch. Attempts to hatch eggs in disease isolation cabinets from a broiler breeder flock at the height of disease failed to result in any Avian Influenza infected chickens. This does not mean that broken contaminated eggs could not be the source of virus to infect chicks after they hatch in the same incubator. The hatching of eggs from a diseased flock would likely be associated with considerable risk. (www.fao.org).
Highly pathogenic avian influenza isolates have been obtained primarily from chickens and turkeys. 
It is reasonable to assume all avian species are susceptible to infection domestic fowl, ducks, geese, turkeys, guinea fowl, quail and pheasants are susceptible. Disease outbreaks occur most frequently in domestic fowl and turkeys. A particular isolate may produce severe disease in turkeys but not in chickens or any other avian species. Therefore, it would be impossible to generalize on the host range for avian influenza, for it will likely vary with the isolate. This assumption is supported by reports of farm outbreaks where only a single avian species of several species present on the farm became infected. Many species of wild birds particularly water birds and seabirds - are also susceptible, but infections in these birds are generally sub-clinical (www.fao.org). Between the 3 types of influenza viruses (A, B, and C), only influenza A viruses are established in animals other than humans. Influenza pandemics are caused by viruses that have a hemagglutinin (HA) to which most humans have no immune memory. The strains of the 1957 Asian and 1968 Hong Kong pandemics had HAs derived from an avian virus. Although little information exists about Avian Influenza viruses at the time of the Spanish influenza pandemic, the  hemagglutinin (HA) of the virus responsible for that outbreak is also thought to be of avian origin. Since avian influenza viruses do not replicate efficiently in humans and nonhuman primates, they must overcome host range restriction for the avian virus HA to be introduced into human populations. The molecular basis for host range restriction is not well understood; however, HA plays a key role in the restriction of interspecies transmission.

The transmission of disease occur due to direct contact with secretions from infected birds, thorough contaminated feed, water, equipments, and clothing, broken contaminated eggs in incubator, and clinically normal water fowl and sea birds may introduce the virus into the flocks
The virus can improve its transmissibility among humans through two principal mechanisms. The first is a "reassortment" event, in which genetic material is exchanged between human and avian viruses during co-infection of a human. Reassortment could result in a fully transmissible pandemic virus, announced by a sudden surge of eases with explosive spread.
The second mechanism is a more gradual process of adaptive mutation, whereby the capability of the virus to bind to human cells increases during subsequent infections of humans. Adaptive mutation, expressed initially as small clusters of human cases with some evidence of human-to-human transmission, would probably give the world some time to take defensive action, if detected sufficiently early. The virus may mutate or change into a form that passes easily from human to human, causing an epidemic that could spread very rapidly in our densely populated country.
Occurrence in world:

A pathogenic and mildly pathogenic influenza A viruses occur worldwide. Highly pathogenic avian influenza A (HPAI) viruses of the H5 and H7 HA subtypes have been isolated occasionally from free-living birds in Europe and elsewhere. Outbreaks due to HPAI were recorded in the Pennsylvania area, USA, in the years 1983-84. More recently outbreaks have occurred in Australia, Pakistan and Mexico. There is evidence that H5 viruses of low pathogenicity may mutate and become highly pathogenic. HPAI infections are very rarely seen, and should not be confused with viruses of low pathogenicity, which may also be of H5 or H7 subtypes.
HPAI outbreak in Bangladesh:

Highly pathogenic Avian Influenza (HPAI) of pathotype H5NI was first reported February 5, 2007 in Bangladesh. Since the epidemic wave in poultry, the country has attempted to control the diseases through a range of control measures. To date, HPAI H5N1 has been isolated from more than 350 poultry farms in different areas of the country (FAO Technical unit for Avian Influenza, Bangladesh). The H5N1 virus struck 47 of Bangladesh's 64 districts, according to a recent Area flu profile (AFP) report. To date a 16 month old baby in Bangladesh has an H5NI at infection in January but has since recovered. But Bangladeshis are at great risk as 4 million people are directly or indirectly associated with poultry farming. They are often forgetting to wash the egg before handling, disinfecting the slaughtering places or to dispose feces of the infected birds loaded with the H5N1 properly. These pose a great threat for the spread of the virus along with the migratory routes of wild waterfowl. Diagnostic tools and surveillance systems should be improved immediately for early warnings and to detect the maximum human cases.
Table-1: According to Department of Livestock Services (DLS) aerial attack rates (infected upazillas) of the infected districts based of Avian influenza outbreaks in Bangladesh in 2007-2008 (25/64 districts). 
	District
	No. of AIAFS
	No. of commercial farm
	No. of SH farms
	Attack rate (95%-CI)

	
	Commercial
	SH
	
	
	Commercial
	SH

	Naryangong 
	9
	0
	925
	-
	0.009
	-

	Nilphamari
	0
	5
	119
	277,984
	-
	0.00001

	Noakhali
	
	0
	97
	-
	0.010
	-

	Pabna
	1
	0
	313
	71,380
	0.003
	-

	Rajbari
	1
	2
	395
	311,279
	0.002
	0.0006

	Rajshahi
	1
	0
	81
	65,752
	0.012
	-

	Rongpur
	0
	2
	95
	1473,263
	-
	0.0001

	Tangail 
	1
	0
	227
	91,650
	0.004
	-

	Thakurgaon
	0
	1
	1137
	73391
	-
	0.00001

	Barguna 
	1
	0
	101
	50,765
	0.10
	0.0003

	Barisal
	0
	2
	68
	68,718
	0.004
	0.00008

	Bogra
	16
	0
	255
	72,275
	0.004
	-

	Dhaka
	3
	1
	744
	11,485
	0.021
	0.00008

	Dinajpur
	0
	1
	219
	271967
	0.013
	0.00007

	Feni
	2
	1
	108
	55573
	-
	0.0002

	Gaibandha
	3
	2
	311
	232,550
	0.006
	0.00008

	Gazipur
	5
	0
	1956
	-
	0.001
	-

	Jamalpur
	3
	0
	144
	58,962
	0.034
	-

	Jessore
	2
	3
	298
	331,295
	0.010
	0.0003

	Joypurhat 
	0
	1
	382
	229,702
	0.005
	0.000004

	Kurigram
	0
	1
	81
	58,950
	-
	0.0002

	Lalmonirhat
	0
	3
	145
	120,417
	-
	0.0001

	Magura
	0
	1
	82
	83,607
	-
	0.0001

	Moulavibazar
	1
	0
	86
	76,520
	0.011
	-

	Naogaon
	0
	2
	109
	80,752
	-
	0.0002

	Total
	51
	28
	8,478
	26,72270
	0.0006
	0.0001


*B=Commercial breeder farm; Br=Commercial broiler farm; L=Commercial layer farm; S=small holding farm; N= 58(4B+ 2Br+ 27L+25S).
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        Area reporting occurrence in poultry.
[image: image4.jpg]



Fig 5: District with Avian Influenza out break in Bangladesh      
Disease Syndromes:

Clinical signs, severity of disease, and mortality rates vary depending on AI virus strain and host species.
Low Pathogenicity AI Viruses:

These Avian Influenza (AI) viruses typically produce respiratory signs such as ocular and nasal discharge and swollen infraorbital sinuses. Sinusitis is common in domestic ducks, quail, and turkeys. Lesions in the respiratory tract typically include congestion and inflammation of the trachea and lungs. 1n layers and breeders, there may be decreased egg production or fertility, ova rupture (evident as yolk in the abdominal cavity) or involution, or mucosal edema and inflammatory exudates in the lumen of the oviduct. Some layer and breeder chickens may have acute renal failure and visceral urate deposition (visceral gout). The morbidity and mortality is usually low unless accompanied by secondary bacterial or viral infections or aggravated by environmental stress factors.(www.fao.org)
High Pathogenicity AI Viruses:

Even in the absence of secondary pathogens, highly pathogenic (HP) viruses cause severe, systemic disease with high mortality in chickens, turkeys, and other gallinaceous birds. In per acute cases, clinical signs or gross lesions may be lacking before death. However, in acute cases, lesions may include cyanosis and edema of the head, comb, and wattle; edema and discoloration of the shanks and feet due to subcutaneous ecchymotic hemorrhages, petechial hemorrhages on visceral organs and in muscles; and blood tinged oral and nasal discharges. In severely affected birds, greenish diarrhea is common. Birds that survive the fulminating infection may develop CNS involvement evident as torticollis, opisthotonos, or incoordination. The location and severity of microscopic lesions are highly variable and may consist of edema, hemorrhage, and necrosis in parenchymal cells of multiple visceral organs, skin, and CNS (www.fao.org).
Table-2: According to Department of Livestock Services (DLS) clinical signs observed in the different types of chickens in Bangladesh during H5N1 outbreaks in 2007.

	Clinical Sign
	No. Farms had chickens with the sign
	Total (%)

	
	B
	Br
	L
	S
	

	Cyanotic combs and wattles
	3
	2
	20
	21
	46 (79)

	diarrhea
	2
	0
	6
	1
	9 (16)

	Drowsiness and huddling
	0
	1
	4
	11
	16 (28) 

	Ecchymotic discoloration of the leg shanks
	1
	0
	6
	5
	12 (21)

	Edema of head and face
	2
	2
	13
	20
	37 (64)

	Excessive lacrimation
	0
	0
	4
	6
	10 (17)

	High mortality and sudden death
	2
	1
	6
	5
	14 (24)

	Indurate crop
	0
	0
	0
	4
	4 (7)

	Nervous sign
	0
	0
	9
	1
	10 (17)

	Others(XX)
	
	1
	4
	4
	9 (16)


*XX = Congested eyes, mucoid oral discharges, Respiratory rales, Swollen joints
B = Commercial breeder farm

Br = Commercial broiler farm 

L = Commercial Layer farm

S = Small holding farm
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Picture 3-5: Hen infected with highly Pathogenic avian influenza H5N1 on a commercial farm showing cyanotic comb.
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Fig 1. Agarose gel electrophoresis of the RT-PCR products from non-NDV hemagglutinating agents :
(N= 9) from village chickens, Bangladesh, 2002-2004. PCR was performed for HA and MP genes
using two sets of primers (Lee et al., 2001). PCR products from one isolate was run in three lanes,
from 2 isolates in two lanes each, and the other 6 in single lanes: 1& 16, positive control; 8, negative
control: NA free water; 2, G-5; 3, GS-13; 4-6, G-35; 7 & 9, N-110; 10, B-121; 11, K-145; 12, K-147;
13 & 14, K-180; 15, SR-186 (Described in Table 2).
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Chapter-III

MATERIALS AND METHODS   

Laboratory diagnostic specimens 
Specimens required

Specimens should be collected from birds showing signs of acute disease or recently dead (<24 h). Swabs can be taken from the cloacae and oropharynx / trachea of sick and dead birds and then be stored in 3 ml of viral transport medium at low temperature. For dead birds, 3 groups of organs should be separately collected during the necropsy and stored in viral transport medium. These are trachea/lung, brain and digestive organs (pancreas, proventriculus, cecae, intestine). All any obviously abnormal tissue has also to be sampled. Blood should also be collected from live and dead birds (heart blood) for serum testing. Viral transport media can either be prepared locally at a laboratory (it can be isotonic phosphate buffered saline (PBS), pH 7.0-7.4, containing antibiotics, for example 100 g/ml gentamicin sulfate, 2 g/ml amphotericin B) or commercial medium may be purchased. Samples should be taken from several birds in the same suspicion flock. 
Transport of specimens

Tissues and swab material should be chilled at 4 °C and forwarded on water ice or with frozen gel packs. If delays of greater than 48 hours are expected in transit, these specimens should be frozen at -80 °C and forwarded with dry ice or liquid nitrogen.

Procedures

The gold standard of virus detection for avian influenza egg isolation by inoculation of swab material or tissue homogenates into 9-11 days old embryonated chicken eggs by the allantoic sac route. After 7 days of egg incubation, the presence of hemagglutining virus can be detected in harvested allantoic fluid. The isolate type and subtype can be determined by hemagglutination/neuraminidase inhibition tests using specific antisera. Furthermore, conventional and real-time RT-PCR (Reverse Transcription- Polymerase Chain Reaction) are methods of choice for the rapid detection of AI viruses. Real-time RT-PCR allows the rapid testing of large numbers of samples. Commercial antigen detection Enzyme-Linked Immunosorbent Assays (ELISA) kits allow a rapid and easy diagnosis from tissue homogenates and respiratory swabs but a confirmation of the results by viral isolation and/or RT-PCR is necessary.
Once the sub-type of the isolate is determined, it is necessary to assess its pathogenicity for domestic poultry. Pathogenicity tests are carried out by intravenous inoculation of 4-to-8 week’s old chickens with infective allantoic fluid. An intravenous pathogenicity index (IVPI) is determined from the number of healthy, sick, paralysed and dead birds observed each day for 10 days post inoculation. Any virus that has an IVPI greater than 1.2 is considered as a HPAI virus. For H5 and H7 subtypes, pathogenicity is associated with the presence of multiple basic amino acids at the cleavage site of the hemagglutinin. Then, the amino acid sequence of this hemagglutinin cleavage site must be determined for all H5 and H​7 viruses of low pathogenicity in chickens. If the sequence is similar to that observed for other highly pathogenic Avian Influenza (AI) isolates, the isolate will be considered highly pathogenic.
Detection of antibodies against type A AI viruses can be performed with AGID (Agar gel immunodiffusion test) or with ELISA. Commercial indirect or competitive ELISA kits are available on the market and are convenient for large-scale monitoring. HI and NI tests allow the detection respectively of specific anti -hemagglutinin and anti-neuraminidase antibodies. It is important to note that the use of serology is secondary in highly pathogenic Avian Influenza (HPAI) since infected birds will die before secreting antibodies. Then, serology is used for low pathogenic Avian Influenza (LPAI) infections and for the post- vaccination monitoring. Finally, serological surveillance using a DIVA test (Differentiating between Infected and Vaccinated Animals) with DIVA vaccines makes possible the mass vaccination instead of massive culling.


Diagnosis:
Avian Influenza viruses can be readily isolated from tracheal and cloacal swabs. They grow well in the allantoic sac of embryonating chicken eggs and agglutinates RBC. The hemagglutination is not inhibited by Newcastle disease or other paramyxoviral antiserum. AI viruses are identified by demonstrating the presence of 1) influenza A matrix or nucleoprotein antigens using Agar gel immunodiffusion (AGID) or other suitable immunoassays, or 2) viral RNA using an influenza a specific RT-PCR tests.
Differential Diagnosis:

Low pathogenic avian influenza (LPAI) must be differentiated from other respiratory diseases or causes of decreased egg production including: 1) acute to subacute viral diseases such as infectious bronchitis, infectious laryngotracheitis, lentogenic Newcastle disease, and infections by other paramyxoviruses; 2) bacterial diseases such as mycoplasmosis, infectious coryza, ornithobacteriosis, turkey coryza, and the respiratory form of fowl cholera; and 3) fungal diseases such as aspergillosis. Highly pathogenic Avian Influenza (HPAI) must be differentiated from other causes of high mortality such as velogenic Newcastle disease, per acute septicemic fowl cholera, heat exhaustion, and severe water deprivation.

Zoonotic Risk:

Avian influenza viruses exhibit host adaptation and rarely infect humans, usually as isolated individual cases without human-to-human transmission. In the 1997 Hong Kong outbreak, the risk factor for human infection was direct contact with infected poultry, but not the handling, cooking, or consumption of poultry meat. In 2004, highly pathogenic avian influenza (HPAI) of strain H5N1 infected poultry and wild birds in 9 Asian countries. In Thailand and Vietnam, 37 human cases were confirmed, with a case fatality rate of 68%.
Data collection:
All disease data stored at Department of Livestock services (DLS) head office, Dhaka, on Avian Influenza issues; the activities of the DLS are regulated by Ministry of Fisheries and Livestock (MoFL). DLS has also been capacitated with a Central Investigation Laboratory (CDIL), which is located in Dhaka and seven field disease Investigation Laboratories (FDILS) located at 7 districts. CDIL and FDILS provide animal disease diagnosis and investigation services. National Reference laboratory for Avian Influenza (NRL-AI) ,a laboratory based at Bangladesh Livestock Research  Institute (BLRI) which is situated at Savar about 25 km, away from the capital city, Dhaka .NRL-AI has a facility of Bio-safety level (2+) has been capacitated to identify the presence of  H5N1  virus in chicken samples by using RT-PCR (Reverse Transcription Polymerase Chain Reaction).
One questionnaire, containing 7 closed and 45 open-ended questions (obtainable from the principal investigator on requests), was administered to collect number of veterinarians/ field officers and supporting staff working  at the affected upazillas and districts the way of the  Avian Influenza affected farms (AIAFS) in the affected upazillas density of poultry farms, in the affected districts and upazillas, methods of culling of birds from the AIAFS and contagious farms, disinfection rates and way of giving contagious, disinfection rates and way of giving compensation to the affected farmers and the mortalities of commercial and backyard  chickens over a last one year period data. Then, disease data stored at DLS head office, Dhaka, on AI issues, diagnostic data stored at FDILS, CDIL, and NRL-AI were collected by visiting the places and through the co-investigators working at these places. Temporal a administrative orders/instruction given from the MoFL and the DLS to the district level were collected from a District Livestock Office (Chittagong, Bangladesh).    
Chapter-IV

RESULT AND DISCUSSION
Table-3: According to Department of Livestock Services (DLS) Bird Population dynamics on Avian influenza affected and contiguous ((1 km radius) farm (2007- 2008) in Chittagong.
	Date at isolation
	No. of farms
	Area
	No. of chicken before the disease
	No. of dead during the disease
	No. birds culled
	No. chicks culled
	No. eggs destroyed
	Morbidity rate (%)
	Mortality Rate

	5.2.08
	1
	Bakolia
	3000
	350
	2650
	-
	8500
	100
	88

	6.2.08
	1
	Chondonash
	7100
	5900
	1200
	-
	-
	100%
	83

	16.3.08
	1
	Chondonash
	3000
	266
	2578
	-
	-
	94.8
	8.86

	19.3.08
	1
	Boalkhali
	700
	50
	650
	-
	-
	100
	7.14

	19.3.08
	1
	Potia
	23615
	19145
	4470
	-
	-
	100
	81

	25.3.08
	1
	Pachlaish
	3000
	131
	2869
	-
	1328
	100
	4.36

	16.4.08
	1
	Potia
	2000
	525
	1475
	-
	1530
	100
	26.25

	Total
	
	
	42415
	26367
	29192
	-
	11358
	
	


Table-4: According to Department of livestock Services (DLS) bird Population dynamics on Avian influenza affected and contiguous (( 1km radius) farm (2009- 2010) in Chittagong
	Data of isolation
	No. of farms
	Area
	No. of chicken before the disease
	No. of dead during the disease
	No. birds culled
	No. of chicks culled
	No. of egg culled
	Morbidity Rate (%)
	Mortality Rate (%)

	26.01.09
	1
	Baskhali
	1800
	80
	1720
	-
	-
	100
	4.4

	11.02.09
	1
	Roujan
	1200
	45
	1155
	-
	-
	100
	3.75

	25.02.09
	1
	Anowara
	3000
	708
	2292
	-
	-
	100
	23.6

	11.03.09
	1
	Roujan
	925
	0
	925
	-
	-
	100
	-

	15.03.09
	1
	Sitakundu
	500
	100
	400
	-
	-
	100
	5

	30.03.09
	1
	Golabari
	2500
	225
	2275
	-
	-
	100
	9

	22.6.09
	1
	Doublemorin
	969
	50
	919
	-
	-
	100
	5.15

	07.09.09
	1
	South katloli
	4000
	53
	3947
	
	-
	100
	1.525

	Total
	
	
	14894
	1261
	13633
	-
	-
	
	


Discussion:-


The number of chickens stocked in the farms before the occurrences of Avian Influenza, number died during the clinical course of the disease, and the number culled after the diagnosis are shown in table 3 and 4. In total 29, 192 and 13,633 birds were culled during the year (2007- 2008) and (2009-2010) respectively.  Along with live birds 11, 358 eggs, confiscated from these farms, were also destroyed. Farm utensils used on the AIAFs (Avian influenza affected farms) were lither disinfected or destroyed by burning. For disinfection, Di-potassium per-oxisulphide (Vikon-S®) was used on 82% Avian Influenza affected farms (AIAFs) and CFs (contagious Farms). The disinfectant required for the AIAFs and CFs were supplied free of cost to the farmers from the DLS, Live birds to be culled were killed by cervical dislocation, The carcasses were then packed up in plastic bags before dumping them into the newly excavated burial pits. The depth of the pits varied from 3 to 8 feet, inner and outer surfaces, along with the contaminated surrounding areas of the pits were also disinfected chickens on each AIAFs, and all domestic and commercial birds around 1km  radius of the AIAF (called infected zone) were culled. In presence of the DLS officials (100%). local District commissioner (DC) / Upazilla Nirbahi, (Executive) officer/ Upazilla magistrate (59.5%) and the combined forces (Police, Rapid action battalion [RAB] and members of  the Army), the culling operations were conducted predominantly by hired labors (65.8%). The safety of the labors was ensured by providing personal protection equipment (PPE) kits supplied from the DLS. However, in all cases these personnel had been administered an anti influenza drug. Oseltamivir (Aviflu;® Oseflu®) before the operation begun.  


Fig: Area with Avian Influenza out break in Chittagong. 

Chapter-V
CONCLUSION

The rising outbreak of bird flu both in birds and humans has renewed fears of a pandemic that could kill millions of people. Highly pathogenic H5NI strain of bird flu virus is gradually increasing its ability to spread efficiently and substantially among humans.

It has already met all prerequisites for the outbreak of a pandemic. The World Health Organization (WHO) states this condition as "Pandemic Alert Period". High officials of WHO recently urged governments to act swiftly to control the spread of bird flu warning that the world is in grave danger of a deadly pandemic triggered by the virus since its first detection in 2008. There are 29,192 and 13,633 birds reported to have culled due to highly pathogenic Avian Influenza (HPAI), since 2007-2008, and 2009-2010 respectively, (in Chittagong) according to DLS. Experts have warned the H5NI virus could become far deadlier if it mutates into a form that can be easily transmitted among humans. Experts identified one of the biggest challenges in controlling avian flu is in altering traditional farming practices in Bangladesh where animals live in close, often unsanitary quarters with people. Taking extra precaution like wearing protective devices like gloves, glasses, hand washing with simple soap and hot water after handling chickens and birds, eating properly cooked meat and egg (above 70°C) can reduce the transmission to a significant  level. Diagnostic tools and surveillance systems should be improved immediately for early warnings and to detect the maximum human cases. Vaccination and early treatment has a great role in slowing the process of spread and preventing a pandemic, according to the experts. The H5N1 virus has spread in more than 25 districts and caused at least 8,478 poultry   commercial farms outbreaks since (2007-2008). This is why coordinated movement is badly needed to work on a pandemic preparedness plan so that even in an emergency we can provide.
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Picture-1: Hen infected with H5N1 on a layer farm showing ecchymotic hemorrhagic discoloration at a leg shank.





Picture-2: Tracheas with muco-hemorrhagic materials from a H5N1 infected Sonali chickens (dead birds of a small holding).
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Fig: Agarose gel electrophoresis of the RT-PCR products from non-NDV hemagglutinating agents (N= 9) from village chickens, Bangladesh, 2002-2004. PCR was performed for HA and MP genes using two sets of primers (Lee et al., 2001). PCR products from one isolate was run in three lanes, from 2 isolates in two lanes each, and the other 6 in single lanes: 1& 16, positive control; 8, negative control: NA free water; 2, G-5; 3, GS-13; 4-6, G-35; 7 & 9, N-110; 10, B-121; 11, K-145; 12, K-147; 13 & 14, K-180; 15, SR-186. 
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