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Introduction :- Avian Influenza/Fowl Plague/Avian Bird Flu a highly contagious acute respiratory illness reported since late 1800, of many animal spp; Avian/Turkey/domestic duck including man also. It has already hit to wipe off Swine, Avian, and Human population from time to time in many countries. Although there were some serological evidences that Avian Influenza virus could be transmitted to human beings but it was recently confirmed that hybrid H5N1 virus could directly infect man. The virus is RNA virus family Orthomyxo virus classified as A, B, C in the different strains e.g., few are as H7N1, H3N2, H1N1, H5N1, H9N2 etc. AI is devastating disease in terms of death or compulsory slaughter of birds and economic losses to the poultry industry and of country involved. Besides this life threat to the human beings in general and associated personals in particular. Recently frequent serious outbreaks have taken place in many countries namely  Mexico, Pakistan, Hong Kong, Australia, Italy, Chile, Turkey, Thailand, China etc. and there have been more than twenty outbreaks since 1959 throughout world. AI possesses disastrous economic impact on international trade of country. Trade barriers are imposed that could lead serious economic effects in both export and import. The Bird Flue virus also threatens life economy and livelihood of poor farmer of whom where 80% live in rural areas. There are 136-210 million people in world that are dependent on poultry industry.

Classification and nature of AI virus: AI virus is orthomyxovirus classified as A, B, C in different strains and few are: H7N1, H3N2, H1N1, H5N1, H9N2 H5, H7 subtypes of historically caused HPAI although the vast majority of H5, H7 viruses are Low pathogenic AI viruses is polygenic trait, i.e, one or all viral gene segments can contribute to severity of diseases. Both LP & HP virus can replicate in cells at point of entry respiratory or intestinal tract. There is systemic infection in host, massive cellular damage and loss of organ function leading to severe illness and death. It is dynamism of virus that at each outbreak it has been constantly mutating and changing virus particles. An animal influenza data bank lists approximately 4200 influenza viruses isolated from migratory waterfall 175 domestic ducks, 470 from Turkeys, and 57 from chicken Ref. (VH Hinshaw 1983 pers comun, Disease of poultry John Burnes). The influenza virus although having antigenic relationship with mamalian viruses, the avian viruses are not observed in Mamalian host (AI article poultry planer-2004-05). 
Nomenclature of virus is based on (H1 Haemogglutinin & (N) Neuraminidase as:-
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History of AI: 

H3N2 – appeared in 1957 (Asian strain epedemic)

H3N2 – in human reappeared in 1989 (32 years after1957)

H1N1 – reappeared in 1977 (59 years after spanish russian strain)

H3N2- reappeared after 68 years in 1968 as Hong Kong strain in Asia

H5N1- In Hong Kong (1997-98) China, Mexico 

H7N2, H6N2, H9N2- caused heavy mortality in chicken in many parts of world. 

H7N1 – Italy, Turkey etc (1999) Iran (1998) Pakistan (1998) Wey birdge, UK, Holland confirmed H6, H7, H9 in Pakistan (PI Oct-01)

H5N2- in Mexico, Italy etc H7, H9 (low pathogenic) in USA

H4N8 – Isolates from outbreaks in chicken in Alabama in 1975 with high mortality and IInd outbreak in caged chicken in Minnesota in 1978 with low mortality but egg. Prodouction severly down. H3N2 Hong Kong flu (USA, UK) 1968 1 lac people died. 

Spp involved species: Most AI virus isolation is from ducks than any other spp.. the Ist AI was identified in ducks in 1956. Other Avian spp. From which virus has been time to time are: Guinea fowl, domestic glues, coturnix quil, sherants, patridge, Myna birds, Psittacines, Budgerigass, gulls and other sea birds. Experimentally it has been seen that swine, ferrets, cats, mink human can be infected with AI of avian origin. 
Outbreaks/Strains Recorded (Animal Strains)
	A
	Chicken
	Spanish flu
	1918-19
	H1N1

	A
	Chicken
	Scotland
	1959
	H5N1

	A
	Turkey
	England 
	1963
	H7N3

	A
	Turkey
	Ontario
	1966
	H5N9

	A
	Chicken
	Hong Kong (USA & UK)
	1968
	H3N2

	A
	Chicken 
	Victoria
	1976
	H7N7

	A
	Chicken 
	Germany
	1979
	H7N7

	A
	Turkey
	England
	1979
	H7N7

	A
	Turkey
	Pennsylvania
	1983
	H5N2

	A
	Turkey 
	Ireland
	1983
	H5N8

	A
	Chicken 
	Victoria
	1985
	H7N7

	A
	Turkey
	England
	1992
	H5N1

	A
	Chicken
	Victoria
	1992
	H7N3

	A
	Chicken
	Queensland
	1994
	H7N3

	A
	Chicken
	Mexico
	1994
	H5N2

	A
	Chicken
	Pakistan
	1994
	H7N3

	A
	Chicken
	NSW
	1997
	H7N4

	A
	Chicken
	Hong Kong
	1997
	H5N1

	A
	Chicken
	Italy
	1997
	H5N2

	A
	Turkey
	Italy
	1999
	H7N1

	A
	Chicken
	Chile
	2002
	H7N3

	A
	Chicken
	Netherlands
	2003
	H7N7

	A
	Chicken
	China, Thailand, Europe
	2005
	H5N1


History of Economic & Human Losses.

1957-58
-
Asian Flu -
Killed 4 million people

1918-19 
-
Spanish Flu - world wide-20 million people died

1968

-
Hong Kong flu- USA/UK- 1.00 lac people died.

1983-84 
-
Pennslyvania-USA -
17 million birds destroyed.

1999-2000
-
Italy -
14 million birds destroyed (E.L 200 million)

2003

-
Netherland-
30 m birds destroyed

1998

-
Australia-Newzeland-
9000 million Rs. 

1995

-
Manserah & other countries -
8000 million Rs.

1997
-
Hong Kong and Southern China- 1.4 m chicken and death     
of human worldwide.

Serological definition of HPAI (High Pathogenic Avian Influenza):

· Avian Influenza: A virus that kills 75% of 4-8 weeks age chicken in 10 days @ dose of 0.2 ml i/v.

· Any isolate that kills between 1 & 5 chicken but is not of H5 or H7 sub type but grows in cell culture with out trypsin i.e., it has highly cleavable HA.

· Any LP H5 and H7 or other AI virus that grows in cell culture without trypsin acid has Amino Acid sequence at the site of HA that is similar to other HPAI virus isolate. Strain identification of new isolates is best done by HI & NI (neruraminadase) tests.

Classification Nature (Antigenically): There are three antigentically distinct types of influenza viruses: A, B and C. Type specificity is determined by antigenic nature of nucleoprotein and matrix antigens. Type B & C have found only in humans , except for report of recovery of type C influenza viruses from Pigs. Type A viruses are found in humans, Swine, horses occasionally other animals and avian Spp. Type A virus is divided with sub types according to antigenic nature of haemaggulutinin (H) and neuraminidase (N). The surface projectives (with two different shapes) have H & N activity. H is responsible for attachment of viruses to cell receptors and for HI phenomenon while N enzyme activity is responsible for election of erythrocytolytic  action on neuraminic acid in receptors. It is also active in release of new viruses from cell.

Transmission and presence of infection:

Swine appears to be important in the epidemiology of infection of turkeys with swime influenza virus when they are in close proximity. Spread between birds occur mainly by contact with droplets, fecal material, by infected air borne secretion within the farm, within premises infected fecal material can survive upto 105 days in manure with high moisture content and low temperature. Infection is shed upto 4 weeks of disease and can get transmitted by mechanical carriers, movement of workers, utensils, eggs carry inside and on shell outside.

Incidence: It is influenced by distribution of both domestic and wild spp, locality of poultry production, migratory routes, season, disease reporting system etc. Incidence and distribution are not predictable. Sometime incidence is very high or some other time non-existent. The absence is not due to residual immunity but rather to an unexplained absence of virus.
Source of transmission Aquatic birds act as reserviors:

Water fowl migration from north Asian countries etc. to local wet lands/lakes virus remains host adopted to water fowl Aerosol droplets, dust and fecal contacts act significant vector direct or through materials. Human transmission is due to ability of virus to jump spp barrier from poultry to man achieved by H5N1 in 1997. Next ability is from man to man that was shown for first time by this outbreak. But scientists at the USA centre for disease control and prevention (CDC) concluded that this actually happened in  1997 infection passed from young boy to a health worker in Hong Kong on examination of boys eyes  having inflammation and also by touching the face.

Incubation Period: Variables ranging from few hours to few days depending upon dose of virus, route of exposure, spp exposed and severity of infection agent.

Symptoms in man: Varied respiratory symptoms, pneumonia, trachobronchitis, head ache, dry cough and high fever to 1040 C.

Symptoms (Poultry):

Virulence of AI ranges from no obvious disease signs to 100% mortality. All age groups of avian spp. Susceptible, Production down, diarrhea, yolk peritoriates. In young age severe respiratory distress. In layers/breeders Egg production droped. Subcutaneous Haemorrhages, oedema and cynosis of head, combs, wattles and face, occular lesions (PenniSylvania). AI is catagorsied in two forms 1) LPAI (low pathogenic) ii) HPAI (LPAI virus periodically changes into HPAI form and among which H5&N7 have historically caused HPAI although vast majority of H5&H7 are also LPAI. It is not enough for pandemic flu virus to be highly pathogenic but it is must to be infectious as well. This was certainly true for H1N1 strain of spanish flu that killed 20 million world wide in 1918-19 and Hong Kong flu pandemic caused by H3N2 that killed 1.00 lac in USA & UK in 1968.

The virus is harboured by free-range domestic ducks as well as in birds of prey and corvids (crows). Those pose a particular risk through their scavenging habits.      
Lesions:

Signs are variable and evident as respiratory enteric and reproductive forms. Haemorrhages in trachea, spleen, gizzard, prreventiculas lungs, and under skin, haemorrhages also seen in other cases in heart, lungs, neck region and femoral thigh mussculature (PI-3/2000) yolk peritonitis in active layers congestion in viscera and muscles.  Petechial haemorrhages in larynx, trachea, preventiculas, epicordial fat and in all serosol surfaces. Grey necrotic/haemorhagic sports in spleen, liver, kidney and lungs, urates in kindney, dehydration, spleen enlarges, haemorrhages and execute in air sacs. Gray examination in yellow air sacs, peritonin ovidact and febrinous pericordits in fatal cases. Histopathogically vascular disturbances leading to oedema, ahemorrhages and perivascular cuffing in myocordium, spleen, lungs, brain, wattles. Vascular proliferation and nuronal dagmeration may be present in brain.     

Diagnosis: 

i) Pathogencity test-Inoculating 5–6w old chicks i/v or into caudal thoracic sac with an inoculation prepared from infectious allantoic sac fluid (10 days embryo) the no. of healthy birds/sick birds paralyzed and dead observed on each day for 10 days post innoculation gives an index of pathogencity. 

ii) PCR as modern biological tool as gene sequences have made rapid diagnosis easier. 

iii) Elisa group specific antibody in serum will help in identifying sub-type of virus. 

Diff. Diagnosis: is needed from ND/ILT/Duck plague/acute poisoning/fowl cholera/septocemia/IB/CRD. Foci of necrosis and lymphoid proliferation seen in spleen, myocardiam, brain, eyes, occular  muscles,  comb and skeleton,  muscles, spleen proliferation of reticular cells in red pulp.

Quils patridge and pheasents as well. Most marked lesions turkey and chicken have been observed in urinogential system. Fibrinous or fibrine purulent pericarditis of marked nature in severe outbreaks.  Turkey, chicken, ducks, quils, partridge, pheasants noted severe type of sinositis.      

Treatment: No treatment for viral disease. However Amantadine has been used in quils to reduce severity. The drug is also licensed for use in human beings to treat influenza of type A. Antibiotics given to prevent bacterial contamination.
Points for prevention measures:

1) Check the reservoir and migratory birds.

2) Vigil for the areas/ countries adjuscent to country with history of AI outbreaks like China, Pakistan etc0.

3) Areas or small lands where poultry producers/ market channels and residential areas are located side by side.

4) Water lodged areas lakes, ponds, sanctuary where migratory birds remain often stationed and contact of local birds/livestock personels etc. to be taken care of.

5) The risk of transmission to human beings is exacerbated by poor sanitation at farms at wholesale markets close proximity to living and water lodged areas.

6) The customers preference for having birds slaughtered on spot and under poor sanitation hands, brings together a high risk factors. Disposal of slaughter wastes also not being taken care of.

7) Awareness among people regarding dangers posed by handling slaughtering and consumption of migratory birds is important factor.

8) Routine testing of migratory/marketable birds and water bodies for possible presence of virus concentration. 

9) Availability of effective vaccines against H5N2 and H9N2 in case antigenic variability does not interfere.

10) AI virus lives harmlessly in ducks popular in Asia helpful to control insect pests and snails in rice paddies and crop field.

11) The larger the flock and more intensive the farming the more scope for disease to spread with genetic changes.

12) The virus is harboured by free range domestic ducks as well as in birds of prey and corvids (Crows) then pose a particular risk through their scavenging habits.

Essential needs for control prevention.

Availability of accurate, rapid, cost effective techniques for diagnosis and type possible/prabable source of infection. Separate funding needed to take up this work alongwith surveillance on long term basis surveillance of commercial stocks, wild and migratory birds. Such monitoring should include assessing the presence or absence of low pathogenic (LPAI) and HPAI virus. Notably H5 & H7 strains have capacity to switch from low pathogencity to high pathogencity when get exposed to susceptible birds. Their presence in wild birds reservoirs, especially those spp known to migrate long distances are potentially of high significance (PI Feb-2004) for further details refer PI-Feb-2004).

International Level:- 1) Willingness to report AI outbreaks. After overlooking economic losses to office of International des Epizootics for investigation, notification and restriction on live or dead products. 

National Level:- Prevention of introduction and spread. Guard against importation of birds/producing from countries notifiable. In India power conferred by clause (b) of section-2 and subsection (1) of section 3 of livestock importation act, 1898 (9 of 1898) has prohibited importation into India of domestic and wild birds day old chicks, turkey, poultry and other newly hactched spps., H/eggs, semen of domestic and wild birds, fresh meat of domestic and wild birds, products of animal origin, etc. 

Local Level: 

1. To J&K State, China, Pakistan are close where AI outbreaks took place.

State has good no. of lakes, water bodies, harboring migratory birds throughout year. More vigil is required for monitoring and surveillance both in Avian and human, well established disease monitoring lab. needed.

Prevention and control: 

1) General rules of Disease control and Bio security measures.

2) Quick isolation of ailing birds from flock as major source in flock is individual sick/ailing bird.

3) Swine with influenza symptoms should not have contact with farm, materials, men.

4) Free flying birds especially migratory water fowl must be considered as constant threat to poultry.

5)  Close contact with water lodged areas where migratory birds and water fowls, ducks should be avoided.

6) Vertical transmission possibility cannot be eliminated based on report of isolation virus from eggs.

7) Introduction of susceptible birds into flock should be avoided as the virus remain in the exposed birds for long time.

8) Stressful environmental condition on housing should be avoided.

9) Terminology of fowl plague or pest should be now discarded for AI disease as AI has been recorded a disease more virulent form than that fowl plague.

Sample Collection

Live birds: Nasal swab, throat swab, trahceal swab, fecal material.

Dead birds: brain, spleen, heart, lungs, pancreas, liver, kidneys, trachea, intestinal tract. Samples should be collected in sterile screw caped tubes and sent in chilled condition in ice packs. It would be advisable of the tissues are kept in transparent media like,  Hanks balanced solution/cell culture media/phosphate buffered saline, tryptosa phosphate broth etc. supplementation with bovine serum albumin (.5 to 1%) to stablise the virus. Addition of penicillin 1000 units + streptomycin 10 mg/ml and antimycotics to prevent contamination.    

Dry sterile swabs from trachel, sinuses of cloacol contents. These swabs are placed in 2 ml sterile transport media prepared from brain-heart infusion, 50% glycerol saline, tryptose, nutrient or peptone broth or cell culture media containing 1% bovine serum albumium. Antibiotic added to control bacterial contamination.

Samples can be stored or shipped transported at 40​​C or ice upto 48 hours or in frozen condition for longer time. In general the trachae, lungs, spleen, liver, nasal/trahceal swabs, digestive tract, Annul swabs. Swabs or 10% suspension of ground tissues. Blood from clinically ill birds cloud swabs from wild birds. Serum for serological test, the material collection after 9-10 days of chick inoculate on allocution fluid for HA tests.    

Vaccine:- A formulized autogenous blend of trachae, spleen, liver was used in beginning as vaccine Ref (PI-3/2000) in Pakistan in 1995 but with variable results control of AI through vaccination alone would be too difficult due to rapid viral mutuation. Polyvalent/Monovorlent vaccine are produced at Lahore, Rawalpandi, karachi with variable results (vaccine trial Red-PI Oct 01) Bird flue (H5N1) vaccine from USA had good results killed whole virus was used by being pyrogenic is stopped. Altennuated strain were used only in Russia only. Inacetivated oil emulsion vaccine have been used in reducing mortality but with variable results.

Mass Killing: Euthanised with CO2 using the curtains in houses and heavy plastics. Birds will fall down as if in sleep put disinfectants on carcasses, litter, dug trenches to dump carcasses covered with salt, lime and earth. Heat up dry litter/feaces upto 700C and burry it underground. All the methods should be humane wherin highest standards of animal welfare are maintained. Methods used include lethal infection feasible in small flocks only, neck dislocation only possible in flocks upto 10,000 birds, toxic agents via feed but there is problem of palatability results  reduced feed inlake and mobile killing lines etc.   

Isolation and Identification: Dry cotton swabs of various sizes may be used to swab the trahcea and cloaca. Swab should be inserted deeply in the cavities for sampling. For very small age birds- small copper and nichrome wire loop may be used for sampling from trachea/clocoa. Swabs media 1-2ml 25-50% Glycerol Saline, broth or cell culture media containing antibiotics e.g., 10,000 units Pencillin and 10 mg straptomycin per ml to kept them at 40C for use withing 48 hours otherwise ultra cold temperature i.e., 600C or above, liquid nitrogen, dry ice is satisfactory for longer time. If tissues are collected from dead birds should be kept under refrigeration temperature tissues may be ground as 10% suspension in transport media and clarified by low speed centrifugation.

Relationship of Avian spp with mammalian hosts- Human being: 

Animals serve as reservoirs and sources for new pandemic strains for human has been popular hypotheses. The possible role of animals and their influenzas in natural history of influenza in human have been revived thoroughly and extensively. It is now clear that influenza viruses are found in mammalian spp. Similarly influenza virus with mammalian origin (human and swine) are found in avian spp. And transmission between these spp has taken place but all avian strains are not highly infections for man but does not mean that genes from avian virus could not be resorted into hybrid virus with potential to infect man. Some strain can infect mammalians and vise versa. Genetic resortment between viruses can take place-even if one virus replicates abortively. 

World efforts for control of AI.

Worldwide 

The United Nation’s Food and Agriculture organization (FAO), the world health organisation (WHO) and Paris based “ Office International des Epizootics (OIE) are pushing for establishment of US 102 million fund to bank roll and proposed three year global strategy to climatic AI.

FAO & OIE will organize a pledging session in Dee-05 to firm up finding for the programme, some agencies that have expressed their support include USA agency for International development, Japan International Coop. Agency, Canadian Int. Dev. Agency and several Europian union countries e.g., Germany, Holland, world Bank and Asian Dev. Bank also indicated their willingness to fund the programme.

It is proposed at country level that the money be used to : 

1) Improve Disease control programme

2) Enhance diagnostic capabilities of health agencies 

3) Increase their contingency and emergency prepardness (said Morzoria in PI- Nov 2005 Around the world article) Chief Technical Advisor of FAO for Asia.

HPAI is highly zoonotic and transboundry in nature. The WHO estimated that if control measures don’t go well, about 7 million people could die of pandemic with one new zoonotic disease a years, mostly in Asia as HPAI control is currently beyond scope and of resources in single countries or region (Said Mr. Morzaria)

To date, 64 people have died from the virus with over a 100 infected, raising the potential for global pandemic. In Asia infected countries are Cambodia, Indonesia, Laos, Thialand, Veitnam, China, Pakistan, Hong Kong, Japan, South Korea.

The countries that are at risk include Phillipines, Myanmar, Singapore, Brunei, Bangladesh, India, Nepal, Srilanka and Maldives.

The proposed programme will be implemented initally in infected and non infected countries in Asia as well as in recently affected area such as Russia and Kazakistan.

World level Review:   

The office International des Epizootics (OIE) an organisation responsible for International AH code and for the manual of standards for diagnostic test and vaccines.
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