CHAPTER I
INTRODUCTION
It has no doubt that poultry industry in Bangladesh has greatly expanded over the years holding the greatest promise in affordable animal protein supply, food security and alleviation of poverty in both villagers and urban populace. Poultry rearing is an industry, superior to other sector in agriculture, has seen a tremendous development in the recent past and is an emerging agribusiness starting practically during eighties in Bangladesh. Previous studies indicated that poultry business is first on the list of currency of doublers among other financial transactions but poultry diseases are the major constraints for developing the poultry industry (Karim, 2003). Many studies reported constraints especially of disease and in particular infectious bursal disease have rendered this investment fearful and realistic to both organizations and individuals (Okoye, 1983; Abdu, 1986; Lukert and Saif, 1997; Shane, 1997; Sainsbury, 2000; Islam and Samad, 2004; Musa et al, 2010).
Despite of the expansion and development of the poultry industry, mortality of chickens due to several infectious and non-infectious diseases is one of the major obstacles for development of profitable poultry production in Bangladesh. About 30% mortality of chickens in Bangladesh is due to various infectious diseases and outbreaks of concurrent diseases in broiler farms significantly affect the optimal production and health status of the chickens (Chanie et al, 2009). Most of the farms are small-scale commercial type where chickens are reared in semi-confined system with compromised biosecurity. Consequently birds are more vulnerable to become infected with various infectious agents. Infectious diseases also cause economic losses in terms of morbidity and mortality. However, information on the occurrence of different poultry diseases is limited, if not absent. To establish commercial poultry farms, information on the occurrence of different poultry diseases in an area is necessary to control and prevent the various diseases.
Infectious bursal disease (IBD), popularly known as Gumboro disease, is a contagious disease of young chickens which cause damage to the lymphoid tissue with special predilection for the bursa of fabricious. The name “Gumboro” disease was initially given to the condition because it was first recognized on the farm in the Gumboro district of Delawre, USA in 1962. 

The etiological agent of infectious bursal disease (IBD) is infectious bursal disease virus (IBDV), is a non-enveloped virus, belonging to the family Birnaviridae, with a bisegmented double stranded RNA genome (Kibenge et al, 1988). Initially Gumboro was confused with a variant from of Infectious Bronchitis virus accompanied with nephrosis (Winter and Hitchner, 1962; Cosgrove, 1962). In an embryonating egg (Winterfield et al, 1962) succeeded in isolating and the isolate was referred to as “Infectious bursal agent”. In 1987 hyper virulent IBDV strains were first reported in Belgium and Netherlands. In mid 1980s several antigenic variants of IBDV appeared in the USA (Synder et al, 1988). This was followed by the emergence of a very virulent pathotype of IBDV (vvIBDV) in western Europe, which caused an acute disease with very high mortality reaching up to 70% in natural infection and 100% in experimental infection (van den Berg et al, 1991). Within a couple of years the vvIBDV spread across Asia (Nunoya et al, 1992). Since 1992, the poultry farms of Bangladesh have been experiencing the out breaks of a disease resembling acute IBD. Now a day, IBDV has a worldwide distribution, occurring in all major poultry producing areas (Sjaak Wit and William Baxendale, 2004).

In exposure to IBDV only in the chicken distinct lesions are found. Through oral ingestion of contaminated feed and other organic materials mainly the infection occurred. Clinical signs of IBD are not specific but gross and histo-pathogenic bursal lesions in the initial stages are pathognomonic and include degeneration and necrosis of lymphocytes in the medulla of the bursa follicles. Later, there is infiltration of heterophils, pyknotic debris, and hyperplastic reticular cells. All lymphoid follicles are affected by 3 or 4 days after infection and the bursa of fabricious increases in size and weight due to severe edema, hyperemia, and marked infiltration of heterophils. As the inflammation reaction declines, cystic cavities develop in the medullary areas of follicles. Hyperplasia of epithelia is present, necrosis and phagocytosis of heterophils and plasma cell occur, followed by atrophy and fibroplasias of the bursa (Millar et al, 1979). 
Infectious bursal disease is extremely contagious. In infected flocks, morbidity is high, with up to 100% serological conversion, after infection, whilst mortality is variable. Until 1987, the field strains isolated was of low virulence and caused only 1% to 2% of specific mortality. However, since 1987 and increase in specific mortality has been described in different parts of the world. In the USA, new strains responsible for up to 5% of specific mortality were described (Rosenberger et al, 1986).

Gumboro, the highly infectious disease of poultry causing highest mortality per year by destroying immune system despite vaccination in Bangladesh. The prevalence of the disease was found in both private and government sectors. In the previous year the severity of the disease was particularly high in egg producing farms than the broiler. Both in vaccinated and non-vaccinated farms the IBD outbreaks in several areas in Bangladesh are found. It is true that the farmers are not properly aware about the AIDS like disease, IBD. So a systemic work should be developed on the incidence and prevalence on Infectious bursal disease (Rahman, 2010).
Objective:
· The present study was conducted to determine the prevalence of different diseases in poultry in Narsingdi district, Bangladesh.

· To determine the pathological gross changes in Infectious Bursal Disease in poultry.
· To study the risk factors of Gumboro disease infection in Narshingdi district.
CHAPTER II
REVIEW OF LITERATURE
2.  (A). Etiology, clinical signs and post-mortem findings of different diseases in poultry
2.1 Infectious Bursal Disease

2.1.1 History
The name “Gumboro” disease was initially given to the condition because it was first recognize on the farm in the Gumboro district of Delawre, USA in 1962. Initially the IBD was confused with a variant form of infectious bronchitis virus (IBV) accompanied by nephrosis (Winter and Hitchner, 1962; Cosgrove, 1962). Winterfield et al. 1962; succeeded in isolating an agent in embryonating eggs and the isolate was referred to as “Infectious bursal agent”. Hyper virulent IBDV strains were first reported in Belgium and Netherlands in1987. Presently IBDV has a worldwide distribution, occurring in all major poultry producing areas (Sjaak Wit and William Baxendale, 2004).
The first cases were observed in the area of Gumboro, in Delaware, United States of America (USA), which is the origin of the name, although the terms 'IBD' or 'infectious bursitis' are more accurate descriptions. Between 1960 and1964, the disease affected most regions of the USA (Lasher et al, 1997).
In 1987 hyper virulent IBDV strains were first reported in Belgium and Netherlands. In mid 1980s several antigenic variants of IBDV appeared in the USA (Synder et al, 1988).
This was followed by the emergence of a very virulent pathotype of IBDV (vvIBDV) in western Europe, which caused an acute disease with very high mortality reaching up to 70% in natural infection and 100% in experimental infection (van den Berg et al, 1991). Within a couple of years the vvIBDV spread across Asia (Nunoya et al, 1992).
Since 1992, the poultry farms of Bangladesh have been experiencing the out breaks of a disease resembling acute IBD (Chowdhury et al, 1996). Now a day, IBDV has a worldwide distribution, occurring in all major poultry producing areas (Sjaak Wit and William Baxendale, 2004).
2.1.2 Etiology
2.1.2.1 Classification 

Infectious Bursal Disease (IBD) is an acute, highly contagious viral infection of growing chickens. It is caused by a double stranded, bisegmented RNA virus belonging to the genus Avibirna virus of the family Birnaviridae (Muller et al, 1979; Dobos et al, 1979).
In 1962, Cosgrove said that Gumboro is a contagious disease of young chickens caused by dsRNA virus belonging to the family Birnaviridae.

The etiological agent of IBD, infectious bursal disease virus (IBDV), is a non-enveloped virus, belonging to the family Birnaviridae, with a bisegmented dsRNA genome (Kibenge et al , 1988).

Three subgenera of the family name, Avibirnavirus, Acquabirnavirus, and Entomobirnavirus in which IBDV is placed under the subgenera Avibirnavirus (Leong et al, 2000).

Family: Birnaviridae

Genus:  Birnavirus

Sub-genus: Avibirnavirus

Species: Infectious bursal disease virus
2.1.2.2 Serotype, pathotypes and molecular groups
There are two serotypes of infectious bursal disease virus (IBDV) (McFerran et al, 1980).
There are two serotypes of IBDV: serotype 1 and 2. All viruses capable of causing disease in chickens belong to serotype1; serotype 2 viruses may infect chickens and turkeys and are considered non-pathogenic for both species. Viruses of both serotypes of IBDV share common group antigens that can be detected by fluorescent antibody test (FAT) and ELISA (Jackwood et al, 1982).

The common (group) antigens for both serotypes have serotype-specific group antigens that induce VN antibodies (Azad et al, 1987; Becht et al, 1988).
Infectious bursal disease virus (IBDV) is a non-enveloped icosahedral virus, approximately 58-60 nm in diameter that is endemic in most poultry producing areas of the world (Hirai and Shimakura, 1974).
2.1.2.3 Structure of the virus

IBDV is a naked icosahedral, double-stranded RNA virus with a diameter of 55-60 nm (Hirai and Shimakura, 1974; Nick et al, 1976; Dobos et al, 1979; Jackwood et al, 1982) belonging to the family Biranviridae (Kibenge et al, 1988). The prototype of the family is infectious pancreatic necrosis of virus (IPNV) of fish. Other members of the family can affect insects and molluscs. The molecular weight of the virus ranged from 2.2 to 2.5 X 106 daltons (Nick et al, 1976; Muller et al, 1979) with the buyoant density of 1.34 g/ml (Hirai and Shimakura, 1974; Nick et a, 1976; Dobos et al, 1979; Jackwood et al, 1982). The virion has a single capsid shell composed of 32 capsomers and a diameter of 60 to 70 nm. The larger segment A (approximately 3400 base pairs) is monocistronic and encodes a polyprotein that is auto-processed after several steps into mature VP2, VP3 and VP4 (Müller and Becht, 1982; Azad et al, 1985; Hudson et al, 1986; Kibenge et al, 1997). Segment A can also encode VP5, a short 17kDa protein (Mundt et al, 1995). The smaller segment B (approximately 2800 bp) encodes VP1, the viral RNA polymerase of 90 kDa (Muller and Nitschke, 1987; Spies et al, 1987).
2.1.2.4 Immunosuppression
The destruction of immature B lymphocytes in the bursa creates an immunosuppression, which will be more severe in younger birds (Faragher et al, 1974).  In addition to the impact on production and role in the development of secondary infections, this will affect the immune response of the chicken to subsequent vaccinations which are essential in all types of intensive animal production (Giambrone et al, 1976).
2.1.3 Epidemiology
Infectious bursal disease is usually a disease of three to six week old chickens. An early subclinical infection before three weeks of age (Lukert and Saif, 1997), even in newly hatched chicks (Fadley and Nazerian, 1983), may occur. The disease has also been reported to occur up to 20 weeks of age in chickens (Okoye and Uzoukwu, 1981). All breeds are affected but severe reactions with highest mortality rate were observed in White Leghorn (Lukert and Saif, 1997).
Chowdhury et al, 1996; observed higher mortality rate (70-80%) in the Fayoumi breed as compared to White Leghorn (40%) in a limited number of field outbreaks. Thirteen to 85% mortality due to IBDV was found in different breeds of chickens in field outbreaks. Mortality due to IBD on various farms ranged from 1 to 40% in broilers and from 2 to 40% in layers (Kurade et al, 2000) and from 1.5 to 30% in native and broiler flocks respectively (Saif et al, 2000). However, Meroz, 1966; found that there was no difference in mortality between heavy or light breeds. Natural infections of turkeys and ducks have been reported (McFerran et al, 1980). The disease spreads rapidly by direct contact because of the highly contagious nature (Benton et al, 1967). There is no report of egg transmission of IBDV. Infected birds have excreted the virus in their droppings for at least 14 days (Baxendale, 2002). Fishmeal in the feed contaminated with IBDV may act as a transmitter of the disease (Yongshan et al, 1994), while lesser mealworm as well as mosquito may act as a reservoir of IBDV (Snedeker et al, 1967; Howie and Thorson, 1981; McAllister et al, 1995).

2.1.4 Host
Domestic fowls are the natural host of IBDV (Helmboldt and Garner, 1964). However, McNulty et al, 1979; reported that turkeys may be infected with IBDV serotypes 1 and 2 but do not show clinical signs of the disease. The sero-conversion follows direct and contract infection of commercial poultry with a chicken- derived IBDV isolate.

2.1.5 Reservoir host
Mealworms, Alphitobious diaperinus as reservoir host of IBDV (Snedeker et al, 1967). Larvae from the floor of a house 8 weeks after a clinical outbreak of IBD had occurred (Landgraf et al, 1967). After one week holding period in jar fresh shaving, a suspension of larvae was shown to be infectious to susceptible chicks. Litter mites have been found infected with the virus 8 weeks after outbreaks of disease in the chickens and could be important in the transmission of infection. Wild birds and vermin act as mechanical carriers (Allan et al, 1979).
2.1.6 Transmission
IBDV is highly contagious and spreads rapidly by direct contact, fomites, contaminated feed, water, litter and equipments (Beton et al, 1967). The role of man and sparrows as direct and indirect vector in the transmission of Gumboro disease was reported earlier (Edgar and Cho, 1965). Egg transmission and carrier stage in chickens were not observed (Saif et al, 1998). IBDV can survive up to 122 days in contaminated building materials after removal of the infected chickens.

2.1.7 Morbidity and mortality
The Gumboro disease spread rapidly but mortality rate is low only 3.5% (Okoye and Uzokwn, 1981). In broiler mortality may peak up to 25% (Lukert et al, 1997). At the end of 1988 IBD occurrence on a broiler farm having 4 houses, among birds of two age’s groups; it occurred first among birds aged 19-20 days then spread to the birds aged 29-33 days with a higher mortality (9.22%) in the later group. Immunization of subsequent group batches at the 14 days of age with a drinking water vaccine overcomes the problem (Barens et al, 1982). In IBD the morbidity is usually 100% but the mortality depends upon the virus strain (Saif et al, 1998). The morbidity following infection with classical strains of IBD may be higher than 80% whereas mortality may be as low as 5-12% (Mohanty et al, 1981).

In Gumboro disease mortality can reach up to 100% (Van den Berg et al, 1991) where as the very virulent strain of IBDV may cause 90% mortality (Chette et al, 1989).

In IBD infection, the total flock mortality ranges from 20-30% and 60-100% with classic virulent strains and vvIBDV (Cao et al, 1998) where as the attenuated strain do not cause disease in chickens (Xue and Lim, 2001).

2.1.8 Pathogenesis
Susceptibility of different breeds of chicken has been described with higher mortality rates in light than in heavier breeds (Bumstead et al, 1993; Nielsen et al, 1998). Inoculation of IBDV in other avian species fails to induce disease (McFerran, 1993). Bursectomy can prevent illness in chicks infected with virulent virus (Hiraga et al, 1994). The severity of the disease is directly related to the number of susceptible cells present in the bursa of Fabricius. Therefore, the highest age of susceptibility is between 3 and 6 week, when the bursa of Fabricius is at its maximum development. This age susceptibility is broader in the case of vvIBDV strains (Van Den Berg et al, 1991; Nunoya et al, 1992).

After oral infection or inhalation, the virus replicates primarily in the lymphocytes and macrophages of the gut-associated tissue. Then virus travels to the bursa via the blood stream, where replication occurs. By 13h post-inoculation (p.i.), most follicles are positive for virus and by 16h p.i., a second and pronounced viraemia occurs with secondary replication in other organs leading to disease and death (Müller et al, 1979). The acute form was seen in chicks between 3 and 6 weeks of age with the followings signs after as Incubation period of 2-3 days; depression, white watery diarrhea, soiled vents, anorexia, ruffled feathers and reluctant to move, closed eye and death. Morbidity ranged from 10% to 100% and 0% to 20% occasionally reaching 50% (Wyeth et al, 1980).
2.1.9 Diagnosis by Pathological observation

2.1.9.1 Gross lesion

In the 3rd day of post-infection, the bursa began to increase in size and weight due to edema and hyperemia. It was approximately double its normal weight by the 4th day and then began recede in size. By the 5th day it had returned to its normal weight, but the bursa then continued to atrophied rapidly and from the 8th day onward it was approximately 1/3 of its original weight by the 2nd or 3rd post infection day bursa had a gelatinous, yellowish transudate  covering the serosal surface. The longitudinal striations of the surface become prominent, and instead of the normal white color the bursa appeared cream-colored. When the bursa reduced its normal size the transudate disappeared and during the period of atrophy, the organ becomes grayer in appearance (Dybing and Jackwood, 1998).

The gross lesions could see for the most part of the bursa of Fabricious. The bursa may be swollen or showed sign of hemorrhage. In some case, however, no lesion were observed and the bursa shrinked in size (Saif and Abdel-Alim, 2000).

The carcass of the birds dying from this infection were dehydrated; there were petechial hemorrhages in the leg and thigh muscles, and occasionally on the mucosa of the proventriculus and increased mucous in the intestine (Anku et al, 2003).

2.1.9.2 Microscopic lesion
The main microscopic findings in all the bursa examined was lymphoid necrosis of the follicles, had a central necrosed mass with few or no lymphocytes giving an appearance of epithelial lined glandular structure. Extensive hemorrhages in inter-follicular areas were seen in most of the sections. The epithelial lining was much proliferated. Inter-follicular tissue was infiltrated with mononuclear cells and occasionally heterophils (Sharma and benko, 1977). Some necrosis of lymphoid cells in the spleen and caecal tonsils and there might be plasma cells depletion in the Harderian gland (Chettle et al, 1989). The greater proliferation of epithelial layer in bursa in these cases than usually seen in IBD might be due to the interval between infection and the time the tissue tissues harvested (Butcher and Miles, 2001).

Histological changes in the bursa reflect the initial inflammatory response with hyperemia, oedema, and infiltration of heterophils accompanied by B-lymphocyte cell necrosis. There is hyperplasia of reticulo-endothelial cells and inter-follicular tissue. With decline of the acute inflammatory response, the corticomedullary epithelium proliferation and cystic cavities developed in the medullary areas of the follicles (Ignjatovic and Sapats, 2002).

The lymphoid follicles were cystic and depleted of lymphocytes. The epithelium lining the bursa of Fabricious was irregular and infolded. Fibroplasia present in the inter-follicular connective tissue (Rodriguez-chavez et al, 2000). Lymphocyte necrosis is present in the bursa of Fabricious within 36 hours after infection. Edema, hyperemia and inflammatory cells infiltration are evident which account for the enlarged bursa of Fabricious during the initial day’s followings IBV infection (Flensburg and Ersboil, 2002).

2.1.9.3 Other approaches
Double-sandwich ELISA, immunoperoxide (IP), fluorescent antibody (FA), and radial immunodiffusion (RID) test for the diagnosis of IBDV in bursa of Fabricious of experimentally infected chickens and found that these tests are equally sensitive and specific for detecting IBDV antigen (Rao and Kumer, 1994). Recent advance in molecular biology have resulted in the development of nucleic acid probes for the diagnostic assay (Tenover et al, 1988).

2.1.10 Culture systems
Culture of IBDV may be performed in embryonated SPF eggs from nine to eleven days of age. Inoculation by the chorio-allantoic membrane (CAM) or the yolk sac route is preferable to the classical allantoic route, as the former give a greater yield of virus (Hitchne, 1970; Rosenberger, 1989 and Takase et al, 1996). Embryo death occurs three to seven days following inoculation. The affected embryos are oedematous, congested, with a gelatinous appearance of the skin, and haemorrhages are often present in the toes or the encephalon. The embryonic membranes are not modified. The variants from the USA cause less embryonic mortality, splenomegaly and no marked lesions of hepatic necrosis. Among the different compartments of the inoculated egg, the embryo is the place where the highest titres of virus occur. The liver shows scattered petechiae and foci of necrosis, and is the organ which is the richest in viral particles (McFerran, 1993). After adaptation, some IBDV strains can be cultured to relatively high titres in primary chicken embryo cell cultures or continuous cell lines of mammalian origin (Cowen & Braune, 1988; Hassan et al, 1996; Hirai and Calnek, 1979; Jackwood et al, 1987; Kibenge et al, 1988; Kibenge and McKenna, 1992; Lukert and Davis, 1974; Tsukamoto et al, 1995 and Yamada, 1982).

However, most of the strains isolated in the field and in particular, the hypervirulent strains, cannot be multiplied in cell cultures, since they require either previous passages on embryonated eggs or several blind passages in cell cultures before a cytopathogenic effect is obtained. This adaptation is accompanied by an attenuation of the strain. For this reason, no satisfactory alternative to the use of three- to six-week-old SPF chickens has been found for the preparation of challenge viruses or the characterization of these strains according to virulence. However, the continuous LSCC-BK3 line has been used for propagation of hypervirulent strains without any visible cytopathic effect (Tsukamoto et al, 1995). Primary bursa cells could also be useful, although to date, use has been limited (Shakya et al, 1999).
2.1.11 Resistance to disinfectants
The virus is sensitive to sodium hydroxide (it is totally inactivated when pH exceeds 12), but it is not affected at pH 2 (Benton et al, 1967).  The iodinated and chlorinated derivatives, as well as the aldehydes (formaldehyde, glutaraldehyde) are also active (Landgraf et al, 1967; Meulemans and Halen, 1982; Shirai et al, 1994).

2.1.12 Public health issues
No evidence exists of transmission of IBDV to humans (Pedersen et al, 1990); the disease thus has no direct impact on public health. 
2.1.13 Economic impact
The economic impact of IBD is difficult to assess due to the multi-factorial nature of the losses involved. In addition to direct losses related to specific mortality (which in turn depends on the dose and virulence of the strain, the age and breed of the animals and the presence or absence of passive immunity), indirect losses also occur, due to acquired immunodeficiency or potential interactions between IBDV and other viruses, bacteria or parasites. Further losses may occur as a result of growth retardation or the rejection of carcasses showing signs of haemorrhages. (van den Berg et al, 2000).
2.2 Newcastle disease
Newcastle disease is caused by Avian Paramyxovirdae virus, serotype-1(APMV-1) that has been placed in genus Rubela virus. The virus particle consists of an assembly of material composed of single-stranded ribonucleic acid enclosed in a protein coat. The envelope itself contains 2 glycoprotein & 7 polypeptides that initiate the virus to neutralize the antibodies in the host (Rima et al, 1995).

ND virus strains are grouped into 5 patho-types based on the clinical signs induced in chickens (i) Viscerotropic velogenic cause a high virulent form of disease in which haemorrhagic lesions are characteristically present in the intestinal tract (ii) Neurotropic velogenic causes high mortality following respiratory & nervous signs (iii) Mesogenic viruses cause respiratory and sometimes nervous signs with low mortality (iv) Lentogenic viruses cause mild or inapparent respiratory infection and (v) Asymptomatic enteric viruses cause in apparent enteric infection (Alexander, 2008).

At necropsy hemorrhagic or necrotic focal lesions are present in the mucosa of the intestine. Hemorrhages occasionally occur on the mucosal surface of the proventriculus. Caecal tonsils often are necrotic and hemorrhagic (Whiteman et al, 1989). There was no age restriction as regard infection but the young birds are more susceptible over the old birds (Chakrabaarti, 1993).

2.3 Coccidiosis
Coccidiosis could occur at any stage of the chicken's life and during any season of the year; however, it was found to be more prevalent in summer season (Boado et al, 1991). Coccidia are often present in the intestine of birds of 3-6 weeks old in most flocks. The findings of bloody intestinal content and a few oocyst by microscopic examination of smear from the intestine indicate clinical coccidiosis (Barns, 1990).
Eimeria tenella infections are found only in the caeca and can be recognized by accumulation of blood in the caeca and by bloody droppings. E. acervulina, the most common infection, is characterized by numerous, whitish, oval or transverse patches in the upper half of the small intestine and may be easily distinguished on gross examination. E. brunette, is found in the lower small intestine, rectum, ceca, and cloaca. E. maxima, develop in the small intestine, where it causes dilatation and thickening of the wall; petechial hemorrhage; and reddish, orange, or pink viscous mucous exudate and fluid (Kahn et al, 2008).
Coccidiosis is the term applied to the diseased condition caused by infection with one or more of the many species of coccidia, a subdivision of great protozoan class sporozoa & is characterized by varying degrees of enteritis that causes decreased production & performance including mortality.

2.4 Colibacillosis
The term colibacillosis refers to any localized or systemic infections caused entirely or partly by E. coli, including colisepticemia, coligranuloma (Hjarre’s disease), air sac disease (CRD), avian cellulites (inflammatory process), swollen head syndrome, peritonitis, salpingitis, osteomyelitis, synovitis, panophthalmiti and omphalitis yolk sac infection. Colibacillosis is a typically secondary localized or systemic disease, occurring when host defense have been implied or overwhelmed. Collectively infections caused by E. coli, are responsible for significant losses to poultry industry. It was reported that 43% broiler carcasses condemned during because of presence of lesions consistent with colisepticemia (Barnes and Gross, 1990).

Infections with pathogenic E. coli (APEC), causes colibacillosis, an acute and mostly systemic disease characterized by multiple organ lesions with airsaculitis, pericarditis, perihepatitis and peritonitis resulting in significant economic losses in poultry industry worldwide (Ewers et al, 2003).
The various pathological manifestations found in collibacillosis include yolk sac infection, air sac disease, bacteraemia, salpingitis, peritonitis swollen head syndrome, cellulitis, enteritis, synovitis & osteomyelitis (Gross, 1994).
2.5 Salmonellosis
Salmonellosis caused by Gram negative, non-sporeforming, & facultatively anaerobic bacteria. They are slender rods, 1.0-2.5 micrometer in length & 0.3-1.5 micrometer in width. The bacilli mostly occur singly, but occasionally two or more can be found united (Shivaprasad, 1997).
Salmonellosis refers to the infections with bacteria of the genus Salmonella are responsible for a variety of acute & chronic disease in poultry. Infected poultry moreover comprises one of the most important reservoirs of salmonellae that can be transmitted through the food chain to humans (Gust and Beard, 1990).

Pullorum diseases (PD) are caused by bacterium Salmonella pullorum. It is a common fatal malady of avian species. Mortality from pullorum disease in chickens is usually confined to the first 2-3 weeks of age (Gordon et al, 1982). In salmonellosis petechial hemorrhage or focal necrosis in the liver and spleen along with bronze discoloration are typical (Samad, 2005).

In pullorum disease classically there are gray nodules in one or more of the following sites: lung, liver, gizzard wall, heart, intestinal or caecal wall, spleen, peritoneum (Whiteman et al, 1989). In case of necropsy lesion of pullorum infection which included bronze discoloration of liver 75%, mottling 25%, haemorrhagic 60% and necrotic foci 11%. In infection due to Salmonella gallinarum, the liver showed bronze discoloration 60%, motting haemorrhage 45% cases and necrotic foci 10% (Chishti et al, 1985).
2.6 Omphalitis
Omphalitis is a condition characterized by infected yolk sacs, often accompanied by unhealed navels in young fowl. It is infectious but non-contagious and affected chicks or poults usually appear normal until a few hours before death. Depression, drooping of the head, and huddling near the heat source usually are the only signs. Opportunistic bacteria (Coliforms, Staphylococci, Pseudomonas spp, and Proteus spp.) are often involved (Kahn et al, 2008).

The necropsy lesions of omphalitis include curled and considerably thicken unabsorbed yolk in chicks. The covering of yolk appeared to be highly inflamed, thickened and edematous. The blood vessels around yolk were highly congested and hemorrhages were also evident in these areas. The livers in few chicks are markedly pale (Kamal, 1989).

2.7 Mycoplasmosis
Mycoplasmosis due to Mycoplasma gallisepticum (MG) infection is particularly important in chickens and turkeys as a cause of respiratory disease and decreased meat and egg production (Ley, 2003). It can also cause upper respiratory disease in game birds. More recently MG has been recognized in North America in house finches as a cause of conjunctivitis (Luttrell et al, 1996). In poultry the infection is spread vertically through infected eggs and horizontally by close contact; the MG nucleic acid has been identified in environmental samples (Marois et al, 2002). Other methods of spread are less well documented.
Gross lesions of respiratory tract may be almost rarely visible or consist of excess mucous and catarrhal exudates in nasal and Para nasal passages trachea bronchi and air sacs (Bradburry, 2001). Mixed infection with E. coli, the pathological changes include gastroenteritis, hepatomegaly, hemorrhages on liver few pale colored foci, perihepatitis and congestion of kidneys. In addition hemorrhages in lungs exudates and linear hemorrhages in trachea, cloudiness and marked edema in the facial sub cutis and eye lids due to exudation are also found (Rodrigues et al, 2001).

2 (B). Occurrence of infectious diseases in poultry

An investigation on 199 broiler chickens in Gazipur district showed that colibacillosis is the major problem for broiler production with a prevalence of 52.26%. Other prevalent diseases are mycoplasmosis (12.56%), omphalitis (11.56%), IBD (11.06%), coccidiosis (4.52%), salmonellosis (1.01%) and mixed infection of IBD and Coccidiosis (1.51%) (Ahmed et al, 2009).
A study conducted in Chakwal district of Pakistan showed in broilers, incidence of coccidiosis, ascites, and IBD decreased with increase in flock size, while coccidiosis was the most prevalent disease during 2nd and 3rd week of their life. Incidence of ND, mycoplasmosis and respiratory diseases increased linearly with increase in age of the broilers (Yunus et al, 2009).

Among bacterial diseases salmonellosis (53.90%), omphalitis (28.42%), colibacillosis (13.36%), necrotic enteritis (1.18%) and infectious coryza (0.59%) were found in chickens (Rahman et al, 2007).

Pathological investigation on poultry diseases in Sylhet region reported poultry diseases occur mostly in rainy season (56.36%), followed by summer (28.11%) and least in winter season (15.53%). IBD (24.26%) and aspergillosis (17.53%) are the major prevalent diseases (Islam et al, 2003).

Single disease infection (76.30%) and mixed infections (23.70%) of two (21.53%), three (1.83%) and four (0.34%) were associated with mortality of chickens in Bangladesh (Rahman and Samad, 2003).

Incidence of aflatoxicosis (27.59%) was highest followed by nutritional deficiency (12.40%), IBD (11.80%), CRD (8.11%), ND (7.50%), salmonellosis (5.56%), colibacillosis (94.42%), and fowl cholera (3.08%) (Giasuddin et al, 2002).

A study conducted by necropsy of 381 cases of either dead or sick birds revealed IBD in 19.16% (73), ND in 10.24% (39), lymphoid leucosis in 1.57% (50), colibacillosis in 5.51% (12), infectious coryza in 0.52% (2), mycoplasmosis  in 8.66% (33), aspergillosis in 4.20% (16), aflatoxicosis in 1.05% (4), deficiency  disorder in 8.14% (31) and miscellaneous diseases condition in 7.09% (27) cases (Talha et al, 2001).
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CHAPTER III
MATERIALS AND METHODS
3.1 Study population
The present study was conducted on broiler, layer, duck, pegion, and moyna etc. A total of 210 birds were examined where population was formed by 468757 birds.

3.2 Study area
The study was carried out at Upazilla Veterinary Hospital (UVH) in Narshingdi sadar, Dead birds were brought by the farmer from various farms of Narshingdi sadar, Belabo, Shibpur, Raypura and Polash thana etc. during the study period. Postmortem examinations were performed by an expert veterinary practitioner (veterinary surgeon) for diagnosis of different disease at Upozilla Veterinary Hospital in Narshingdi sadar. 
3.3 Study period
The study was carried out from 5th May, 2013 to 4 June, 2013.

3.4 Sample 

All dead birds brought by the farmer from various farms of Narshingdi sadar, Belabo, Shibpur, Raypura and Polash to the UVH, Narshingdi sadar during the study period were included in to the study.

3.5 Study design 

Cross sectional study was performed to fulfill the objectives of the study.
3.6 Data collection
The following data was collected from the farmers along with the postmortem lesions of the dead birds through a structured questionnaire:

· Name of farmer, name of area, total number of birds in farm, vaccination, total number of affected birds, daily mortality and total mortality. During the period present and previous history was taken from each farmer.
3.7 Case definition

A case is a standard set of criteria for determining who should be classified as a case.
OR

A standard set of criteria for deciding whether, in this investigation, a bird should be classified as having the disease or health condition under this study.
Table 1: An overview of clinical signs and postmortem findings used to determine as a case
	Name of the Disease
	Clinical signs
	Postmortem findings

	Collibacillosis
	· Listless and ruffled feathers

· Reduced food and water intake

· Huddling at corner of the shed 

· Loss of body weight

· Brown color droppings
	· Distended and soft abdomen

· Pericarditis

· Perihepatitis

· Air sac infection

· Omphalitis

· Edema in the body cavities

· Swollen and inflamed intestine

	Salmonellosis
	· Ruffled feather

· Whitish to greenish diarrhea

· Chalky white excreta adhered with the vent

· Anemic comb and wattle
	· Enlarged liver and spleen showing congestion and necrotic foci

· Unabsorbed and inflamed yolk sac

	Omphalitis
	· Lethargic

· Depressed andpoor growth performance
	· Distended and soft abdomen

· Thickened and unabsorbed yolk

· Cloudy and malodorous  abdominal content

· Highly congested blood vessels around the yolk 

	Mycoplasmosis
	· Oculo-nasal discharges

· Coughing and sneezing

· Respiratory distress

· Gargling sound during respiration

· Drop in feed consumption 
	· Air sacculitis with caseous exudates

· Catarrhal exudates in nasal  and paranasal sinuses

· Congestion of the lungs

· Pericarditis and perihepatitis in complicated cases

	Coccidiosis
	· Ruffled feather

· Poor growth

· Bloody diarrhea and anemia

· Vent picking
	· Caeca filled with blood tinged contents

· Caecal wall show patchy hemorrhages

· Diffuse hemorrhagic striation throughout the intestine



	Newcastle Disease (ND)
	· Depression and prostration

· Loss of appetite

· Greenish/yellowish diarrhea

· Incoordination

· Twitching of neck
	· Pin point haemorrhage at the tip of the proventicular glands.

· Haemorrhagic/diptheric ulcers on the intestine and caecal tonsils

	Infectious Bursal Disease (IBD) 
	· Soiled vent and feathers

· Whitish and watery diarrhea

· Anorexia, trembling severe prostration and death
	· Swollen and edematous bursa with necrotic mass

· Haemorrhages in the thigh and breast muscles
· Haemorrhage at the junction of proventiculas and gizzard

· Nephrosis

	Lymphoid leucosis
	
	· Bone enlarged.

· Enlargement of abdomen & liver.

· Nodules in liver,kidney,ovary and bursa of fabricius

	Heat stress

	· Respiratory distress

· High environmental temperature


	· Cooked meat appearance of breast and thigh muscle.

	Duck plague
	· Diarrhoea

· Ruffled feather
	· Free blood in body cavity


3.8 General examination

At first the external appearance of the bird was observed then general condition of the chicken, condition of vent, feathers. Presence or absence of diarrhea was also marked.
3.9 Post mortem examination 

Post mortem examination was carried out and the different disease conditions of the birds were examined and tentative diagnosis was made as per description of Calnek, 1997.

3.10 Measures taken before postmortem examination
1. At first general inspection was done on dead birds for detecting any defects or abnormalities that were present externally.

2. After that a close inspection was done regarding the state of eye, presence or absence of litter materials in the beak.

3. Then the birds were sprinkled with water for preventing any dust.

3.11 Postmortem technique

At first the chicken was laid on its back and each leg to expose the internal organs, in turn drawn outward away from the body while the skin was incised between the leg and abdomen on each side. Then the both legs were grasped firmly in the area of the femur and bent forward, downward and outward, until the head of both femurs were broken free of the acetabular attachment so that both legs lied flat on the table. The skin was cut between the two previous incisions at a point midway between keel and vent. The cut edge was then forcible reflected forward, cutting was necessary, until the entire ventral aspect of the body including the neck, was exposed. For exposing of the viscera, knife was used to cut through the abdominal wall transversely mid-way between the keel and vent, then through the breast muscle on each side. Positioning shears were used to cut first the rib cage, the coracoids and clavicle on both side. With some care this was done without severing the large blood vessels. The location of the bursa of Fabricious is on the dorsal aspect of the cloaca. Through examination of the organs was done.
3.12 Protocol followed during post mortem examination
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Fig 1: Protocol followed during post mortem examination.
3.13 Measures taken after postmortem examination
1. The birds were properly disposed in disposal pit. 
2. The lesions on different organs that were found were noted down in the questionnaire.

3. Then the tentative diagnosis was done in relation to lesions.
3.14 Equipments and appliances used for postmortem examination.
· Birds(liver, bursa, hearts)

· Postmortem tray

· Scissors

· Simple forceps

· Glass slide

· Gloves

· Masks

· Scalpel

· Zipper lock bag 
3.15 Statistical analysis

The obtained information was imported, stored and coded accordingly using Microsoft Excel for analysis. Excel spreadsheet was imported to the statistical software STATA version 12 (Stata Corp. College Station, Texas, USA) for further analysis. Descriptive analysis was done by means of frequency stratified by different levels of the categorical variables. Total number of cases was divided by the total number of population to calculate the overall and individual disease specific prevalence. To identify the effect of the continuous exposure variables (age, flock size) on the outcome variable (IBD), t-test was conducted. An association was regarded as significant when the p value was of the significance test <0.05. 
CHAPTER IV
RESULTS AND DISCUSSION
Analysis of the data revealed that 210 dead birds out of 468757 birds (total population) of different species were examined during the study period where 137 broiler (65.87%), 51 Layer (24.52%), 7 duck (3.37%), 6 pegion (2.88%), 4 cock (1.92%) and 3 moyna (1.44%) were examined (figure 2).


Figure 2: Frequency and percent of different poultry species attended during the study period.
Prevalence:
Prevalence of poultry diseases and diseases of layers and broilers at Narsingdi district of Bangladesh are shown in figure 3, 4 and 5, respectively; the results of which disclosed the presence of sixteen different diseases in different species of poultry with infectious bursal disease (IBD) being the most prevalent, accounting for 38 %, followed by Heat stress 13%, New Castle disease (ND) 11%, Coccidiosis 6% and Salmonellosis 6%. The other diseases included colisepticemia, mycoplasmosis, CRD, Necrotic enteritis, gout, ND & some mixed infections, Pediculosis, duck plague and brooder pneumonia. 
Figure 4 is showing the prevalent diseases in layers with the highest prevalence recorded for IBD (25%) followed by ND (18%), coccidiosis (16%), colisepticemia (12%) and salmonellosis (10%). Other diseases encountered with low prevalence in layers were chronic respiratory syndrome (CRD), ascariasis and necrotic enteritis.
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Figure 3: Percent of different poultry diseases observed during the study period in the study area.
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Figure 4: Occurrence of different diseases in layers in the study area during the study period.

Figure 5 is showing the occurrence of different diseases in broilers in the study area. In broilers IBD occurred with the highest prevalence (49%). Among other diseases heat stress (20%), omphalitis (7%) and salmonellosis (5%) occurred with a notable frequency. 
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Figure 5: Occurrence of different diseases in broilers in the study area during the study period.
The post mortem lesions observed in different organs are shown in figures 11–20.We performed postmortem examination of 51 layer birds among 210 poultry postmortem examination for diagnosis. 
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Figure 6: Pie chart is showing the percentage of occurrence of IBD in different species of birds
Infectious Bursal Disease:

IBD was studied in depth due to its high frequency in the study area. Among all species of birds broilers (84%) and layers (16%) were found to be affected with IBD (figure 6). Boxplots were created for the continuous variables to see the distribution of age and flock size according to the positive and negative group of broilers (figure 7 and 8). It was observed that in the IBD positive birds the minimum, maximum and median age was higher compared to the IBD negative birds (figure 7). The minimum, maximum and median values of flock size was found lower in IBD positive group of birds related to IBD negative group(firure 8). The above results indicated a potential effect of age and flock size on the occurrence of IBD in broilers in the study area. Further analysis (t-test) was performed to proof the relationship (table 2).
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Figure 7: Boxplot is showing the minimum, maximum and median values of age of the IBD positive and negative broilers.
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Figure 8: Boxplot is showing the minimum, maximum, median values of flock size of the IBD positive and negative broilers.
Age:
In our study, there was significant (p=0.007) association between age (days) and getting infection by IBD virus in broilers (table 2). The mean age of IBD positive birds was recorded 19.95 days which is higher than the negative group of birds (14.55 days). In different studies it was found that most of the birds get infection within 16-23 days (3rd weeks) of age. Lukert and Saif, 1997; Baxendale, 1981; reported that the ckickens of 3 to 6 weeks of age are most susceptible, because maximum development of bursa of fabricius take place at that time and the bursa follicles are filled up with immature lymphocytes. IBD virus replicate in and cytolytically affects the actively dividing B-lymphocytes in the bursa of fabricius. IBD have also been recorded at 14-20 weeks in Nigeria (Okey and Uzoukwu, 1981). Saidur et al, 2010; reporeted that, he has not been find IBD infection below 2 weeka of age but Uddin et al, 2010; has found this disease in broiler at 0-7 days of age in Narshingdi. 
Table 2: Association of mean age and flock size with occurrence of IBD in broilers tested with t-test
	Variable
	Diagnosis
	Mean
	95% CI
	p-value

	Age (days)


	IBD positive
	19.95
	16-23
	0.007

	
	IBD negative
	14.55
	12-16
	

	Flock size
	IBD positive
	1317
	1175-1460
	0.0002

	
	IBD negative
	1724
	1565-1883
	


Flock size:
In case flock size, there was observed significant (p=0.0002) association between flock size and susceptibility of getting infection by IBD virus (table 2). In our study we found that the mean flock size in IBD positive broilers is 1317 (CI: 1175-1460) but a larger mean flock size 1724 (CI: 1565-1883) was recorded for IBD negative broilers. Higher susceptibility to IBD in broilers of small flock sized farms may be due to faulty management of the smaller farms who rears bird without thinking of commercial benefits. Moreover, these farms follow an irregular vaccination schedule and also bear negligence for vaccination.

The present study revealed 25.49 % prevalence of IBD in Narsingdi region that was higher than those of Bhattacharjee et al, 1996; Islam et al, 1998 and Talha et al, 2001; reported 10.99%, 16.0% and 19.16% cases of IBD in Dhaka and Mymensingh, respectively, but similar to Sylhet region of Islam et al, 2002; which might be due to variation in risk factors in different geographic region, management practice or flock sizes. Most of the birds diagnosed as IBD came from the flocks where vaccination was carried out against IBD. Findings of high percentage of IBD in birds suggest that vaccination could not protect the birds. IBD infection causes immunosuppression which results in vaccination failure with causing high mortality.  
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Figure 9: Pie chart is showing the percentage of different post mortem findings found in IBD affected broilers.  

Postmortem lesions in IBD:

Infectious Bursal Disease has some pathognomonic lesion through which we can diagnose this disease.The pathognomonic lesion of IBD is haemmorhage in thigh muscle, haemmorhage in bursa, swelling of bursa, edimatus bursa and congestion in bursa. In our study in maximum (65 %) case we found haemmorhage in thigh muscle where haemmorhage in bursa was observed in 16 % cases, swelling of bursa in 15% case, edimatus bursa in 3% case and congestion in bursa in 1 % case (figure 9). Raj Wali Khan et al, 2009; examined that at necropsy the gross pathological lesions were hemorrhages present on pectoral, leg and thigh muscles. The kidneys were swollen and a gelatinous film was present around the bursa.
New castle Disease: 

In the present investigation, 11% of ND positive cases were found in different species. 17.20% incidence of the disease was reported by Islam et al, 1998; in Bangladesh. The present findings would indicate that the reemergence of ND in commercial flocks is still a threat to the poultry industry in spite of available use of ND vaccines. It is important to investigate if the reemergence of ND is due to vaccination failure or any other factor.
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Figure 10: Pie chart is showing the percentage of occurrence of ND in different species of birds.

In our study we found cases of ND in different species, maximum 44% case was found in layer, where 22 % in pegion, 18 % in cock,13 % in moyna, 4% in broiler (figure 10).

Heat Stress:
Analysis revealed that, prevalance of heat stress is 13%. The negative effects of heat stress on broilers and laying hens are ranged from reduced growth and egg production to decreased poultry and egg quality and safety. However, a major concern should be the negative impact of heat stress on poultry welfare. As presented in this review, much information has been published on the effects of heat stress on productivity and immune response in poultry (broilers and laying hens) (Lucas et al, 2013).
Coccidiosis:
The prevalence of coccidiosis was constituted 6% of the total cases which is higher than the study of Talha et al, 2001 and Ahmed et al, 2009; who reported the prevalence of this disease was 4.2% and 4.2%, respectively but it was lower than the Saleque et al, 2003; who reported 7.2% in layer birds. Some factors like wet litter improper cleaning of poultry houses and disinfection before introducing day old chicks increase the susceptibility of coccidiosis in poultry farm (Sharif, 2002).
Salmonellosis:
Salmonellosis was recorded 6 % which is nearly similar to 5.56% shown by Giasuddin et al, 2002 and lower than 24.2% shown by Saleque et al, 2003. Salmonellosis can be transmitted vertically and horizontally, and it is very difficult to prevent. But the risk of the disease can be reduced by supplying the chicks from salmonellosis free flocks. 
Colisepticemia:
Colisepticemia a frequently occurring disease in poultry and was found one of the major diseases recorded in the study area. The presence of this disease indicates unhygienic management of the farms. The prevalence of this disease (5%) in the study area is nearly similar reported by Talha et al, 2001; in Mymensingh region (5.51%) but lower than those reported by Ahmed et al, 2009; in Gazipur district (52.26%).
Omphilitis
Omphilitis was recorded 5% in poultry. It was frequently present in young birds. The present study findings were higher than the 2.68% reported by Uddin et al, 2010.

Apart from these diseases, other diseases found in the birds included Mycoplasmosis (CRD), Brooder pneumonia (Aspergillosis), Necrotic enteritis and Duck plague. The factors which contribute the Mycoplasma infection are poor ventilation, moist litter and no restriction on movement of technical personnel visitors and such other persons as well as biosecurity measures (Dulali, 2003). Brooder pneumonia was recorded 2.0% which is lower than the result of Talha et al, 2001 and Saleque et al, 2003; it was 4.2% and 17.5%, respectively. This result is higher than 1.1% shown by Saleque et al, 2003 and lower than shown by Islam et al, 2003. Necrotic enteritis was recorded 2% which is higher than 0.40% reported by Uddin et al, 2010. 
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	Figure 11. Swollen and hemorrhagic bursa.
	Figure 12. Haemorrhage in thigh muscle

	
	

	
	


[image: image11.jpg]


    [image: image12.jpg]



      Figure13. Unabsorbed yolk sac.                              Figure14. Liver necrosis.
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Figure 17. Omphalitis.                                          Figure18. Congested lung.
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CHAPTER V
CONCLUSION
The present study reflects different diseases of poultry in Narsingdi district, of Bangladesh. The infectious bursal disease was found highly prevalent followed by cNewcastle disease, heat sressan and salmonellosis. Chicks aged between 16-23 days and flock size between 1175-1460 are the most susceptible to various diseases, in particular infectious bursal disease. All of the diseases recorded are economically important for broiler production and hence farmers can not earn their ultimate profit. It is important to assess the management system and husbandry practices of those farms that were affected by different diseases. 

CHAPTER VI
LIMITATIONs
There were some limitations of the study. 

1. The immune status of the birds was not examined.
2. Other diseases associated with IBD were not included in the study. 

3. There might be under reporting in the estimated prevalence because all cases of the area were not brought to the UVH during the study period.

4. Data regarding managemental & environmental factors could not be collected due to short period of time.
CHAPTER VII
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APPENDIX I
QUESTIONNAIRE

Date: . . . . . . . . . . . . . . . . 




Case no: . . . . . . . . . . . . . 

A. Basic Information

1. Name of the farm: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2. Name of the farm owner: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3. Address: . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .

4. Type of farm: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5. Farm size and composition: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

6. Age of the birds: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
7. Species of birds………………………………………………………
B. Housing Pattern and Management

1. Housing system: Intensive / Semi-intensive

2. Floor type: Litter/ Concrete / Slat / Cage

3. Ventilation: Poor / Moderate / Good

4. Frequency of cleaning house: Daily/ Every alternate day/ Once in a week

C. Feeding Management

1. Feeding system: Scavenging/ Supplement / Both

2. If supplement: Homemade / Commercial Balanced Feed

D. Bio-security Status

1. Foot bath: Present / Absent

2. Visitor access: Restricted / Not Restricted

3. Farm premises: Open / Fenced

4. Vaccination: Regular / Not regular 

E. Disease outbreak information

1. Symptoms of disease: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2. No of birds showing symptoms: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3. No of birds died: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4. Any Treatment followed: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

F. Post-mortem findings: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

G. Diagnosis: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

H. Treatment:
APPENDIX II
DIAGNOSTIC INFORMATION SHEET

Date: . . . . . . . . . . . . . . . . 




Case no: . . . . . . . . . . . . . 

1. Name of the farm:

2. Name of the owner:

3. Address of the farm:

4. Post mortem examination of birds:

i. Nares/Nose: (Inflammation / serousexudation / mucoidexudation / catarrhal exudation)

ii. Tracha: (Congestion / thickening / caseous exudation / serous exudation / edema / granular appearance)

iii. Lungs: (Pneumonic change / yellow gray nodule / gray hepatization / congestion / granulomatous lesion / whitish spot in the lung/nodule in lung

iv. Proventiculus: (Pin point haemorrage on the apex of gland / thickening and firm / petechial haemorrhage at the junction of gizzard and proventiculus)

v. Gizzard: (Pin point nodules / haemorrhage under horney layer)

vi. Small intestine: (Viscid mucous / petechial haemorrhage / necrotic foci with deposition of cheesy mass in lumen / reddish black area around the intestine/white spot in intestinal wall / wall thicken distended and flabby / purulent or diptheric inflammation / haemorrhage and ulceration or bran like deposition / necrotic mucosa with cracked surface / congestion in the wall of small intestine / intestine full with fluid and gases.

vii. Caeca: (Necrotic foci / filled with yellow cast / wound or ulcer in caecal tonsil / filled with casionecrotic casts / presence of caecal plug / dilated caeca containing clotted or unclotted blood / petechyon the wall / detouchedcaecal core / haemorhrage / necrosis)

viii. Large intestine:  (Necrotic foci / normal)

ix. Liver: (Swollen or enlarge or hepatomegaly / dark / transparent to cloudy deposition on the surface looking like itching of cake / focal area of coagulative necrosis / petechiation/cooked appearance and friable / white or grayish necrotic foci/congestion / pin point nodules / impression of pale colour (ischemic) / various colour / brongecolour / coarse granular appearance / fragile / whitish spot on the surface / fatty change)

x. Spleen: (Enlargement of spleen or spenomegali / necrotic foci / various color impression / haemorrhage / fragile)

Pericardium: (Sac filled with light yellow fibrinous exudate / thickened / fibropurulent exudates / serofibrinous gelatinous materials on the pericardium/

xi. pericardial adhesion / hydropericardium / sac filled with turbid yellow fluid / fibrin attached to the surface of the heart / inflammatory changes / serous exudate on pericardium)

xii. Heart: (Misshaped / necrotic foci and gray nodules / necrotic changes / pale heart / single or multiple number of tumor in myocardium)

xiii. Bursa of Fabricious: (Atropic / swollen edematous / yellowish / haemorrhagic)

xiv. Muscles: (Haemorrhage in various muscles / congestion in pectoral muscles / skeletal muscles are dark in colour / tiny whitish streaksto nodular tumors in muscles /congestion, haemorrhage in pectoral, thigh andleg muscles)

5. Diagnosis: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

  At first, we should wet down the feathers with a disinfectant solution to limit the distribution of feathers during the dissection.








 Then should placed the bird on its back with its feet towards us.








 Then we should Grasped both legs and push down and away from the pelvis to loosen the joints.








 Then we should tent the skin over the abdomen and cut with scissors or knife.








Then we should remove the skin overlying the abdomen and breast (from neck to cloaca).











Then we should incise the abdominal muscle and cut through the ribs on the sides of the keel bone.








Then we should grasp the keel near the abdomen and pull upwards to expose the internal organs.  











 Next we examine the air sacs for increased thickness and increased cloudiness. The normal air sac surfaces look like soap bubbles or clear cellophane wrap.








Then we should cut the gastrointestinal (GI) tract between the esophagus and proventriculus.








Then we should remove the proventriculus, ventriculus (gizzard), small intestines, large intestine, ceca, and cut off at the level of the cloaca. The pancreas will also be removed. It is the pinkish tan organ cradled within the loop of duodenum (a section of the small intestine).




















Then we should cut all attachments close to the intestines and set the GI tract aside. At the end of the necropsy, these organs can be opened up and examined for internal parasites.








Next, we should remove the liver and spleen. A green discoloration of the liver near the gall bladder is a normal finding. The spleen is the reddish, round organ located at the junction of the proventriculus and gizzard.








Now we can observe the organs located near the backbone of the carcass.








Then we should examine the kidneys, which are elongated, lobulated organs that are embedded in the backbone of the bird, and the left ovary/oviduct (or paired testes), which are positioned on top of the kidneys.








Then we should observe the lungs, which are attached to the ribs, can be gently teased out of the ribs cage for further examination. 























After that we should cut the bursa in half. It should have wrinkles running parallel to each other on the surface and be cream colored in appearance. Note any discoloration or swelling.








Now we should return to the GI tract and starting with the proventriculus, cut lengthwise. The inside wall is bumpy and this is normal as these are digestive glands.








The outer surface of the heart should be examined for a cloudy, thickened appearance, suggesting pericarditis. Also, note if excessive fluid is located between the heart and the pericardium (membranous covering of the heart).








Next, we should turn the bird around to face you and cut through the corner of the beak.








Then we should extend the cut through the throat and down towards the heart.








Then we should examine the interior surface of the esophagus and crop.


Look for the presence of food and/or parasites (worms) in the crop.


If the inside surface appears to resemble a towel,


it may be an indication of a fungal infection called "crop mycosis."








Next, we should cut through the larynx, trachea, and syrinx. The inside surface should be free of excess mucus.








Then we should turn the bird back to the previous positioning feet in front of us.








The sciatic nerve located on the interior upper thigh (located under muscle) should be exposed on both legs. The nerves should be the same size bilaterally with no swellings. Enlargement of this nerve can be an indication of Marek's disease.








With a sharp knife, cut through the stifle and hock joints, looking for yellow or white pus-like material, blood, or excess fluid. Joints should appear shiny and white with just a small amount of clear, sticky fluid. ,inside.








To find the bursa of Fabricius, cut through the cloaca and look for a grape-like structure towards the rear of the bird. The older the bird the smaller the bursa. The bursa diminishes in size as the bird reaches sexual maturity.














Cut through the ventriculus, intestines, and ceca. Note the appearance of the inside walls (mucosa) and the presence of parasites (worms), blood, and/or a thickened or discolored surfaces.








Dispose of the carcass properly and disinfect surfaces and tools.





Figure 15 & 16. Perihepatitis and Pericarditis.














Figure 19: Haemorrhage at the tip of the proventicular gland.                      














Figure 20: Caecal haemorrhage
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