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ABSTRACT 

The present study was carried out to investigate the pathology of avian 

aspergillosis in commercial broiler chickens at Chittagong district. A total of 912 

sick and dead chickens were collected from 20 commercial broiler farms and 

diagnosed for avian aspergillosis on the basis of clinical signs, symptoms and 

postmortem findings. The suspected birds were collected for necropsy 

examination and mycological culture. Gross lesions of multiple hard creamy to 

yellow colored, circumscribe plaques throughout the lungs surface and 

consolidated lung with necrotic areas were observed. Microscopically, the typical 

nodules consisted of caseous necrotic center were present. Identified the 

Aspergillus spp according to their color of colony growth on Potato Dextrose 

Agar media. The overall incidence of avian aspergillosis was found 6.14%. 

Among five upazilla, significantly (p<0.007) higher and lower incidence was 

found in Patenga and Sitakunda that were 9.25% and 3.43% respectively. It was 

observed that highest incidence (8.22%) in rainy and lowest (3.16%) in winter but 

moderate (5.16%) in summer season. The disease was significantly (p<0.050) 

higher (8.27%) in age between 6-10 days and lower (4.11%) in age between 0-5 

days. It was also found that incidence of avian aspergillosis was significantly 

(p<0.042) higher in flocks reared on sawdust litter (7.69%) as compared to rice 

husk litter (3. 46%).
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CHAPTER 1 

INTRODUCTION 

Poultry farming is emerging as a strong agro-based industry from the backyard 

poultry rearing system to commercial intensive rearing systems during the last 

two decades in Bangladesh. This rapid growth of poultry industry to supplement 

their income with the fast development of poultry industry, the occurrence of 

diseases has increased many folds which remain the major problem affecting its 

economy as a results disease play a vital role to better understand the status and 

pattern of diseases (Islaia et al., 2003; Saleque ef al., 2003 and Uddin et al., 

2011). 

In native type of poultry husbandry, the control of infectious diseases in poultry is 

difficult due to lack of proper biosecurity measures, intense farming and greater 

germ load in the farm premises. Among the infectious diseases fungal diseases 

have their own importance and seem to one of the great obstacle for the poultry 

farmers in the form of high incidence, morbidity, mortality and production losses. 

Aspergillosis is the most common fungal disease of the avian respiratory systems, 

it is an infectious, non-contagious fungal disease caused by species in the 

ubiquitous opportunistic saprophytic genus Aspergillus, in particular Aspergillus 

fumigatus (Richard, 1991; Barnes and Denning, 1993). This mycosis was 

described many years ago, but continues to be a major cause of mortality in 

captive birds and, less frequently, in free-living birds. Although aspergillosis is 

predominantly a disease of the respiratory tract, all organs can be involved. It is 

believed that impaired immunity and the inhalation of a considerable amount of 

spores are important causative factors (Beernaert et al., 2010). 

The warm, humid environment of the farm sheds, feed stores, floor etc., favor its 

growth. It is a contaminant of virtually every environment because of its 

adaptability to growth substrates and the production of spores (conidia) that 

remain viable under extremely harsh conditions (Bardana, 1980). Inhalation of air



borne conidia is the principal mode of exposure (Richard and Thurston, 1983). 

The conidia are spheroidal and 2-3 mm in diameter, once inhaled get deposited 

deep in the respiratory tract (Campbell, 1970). The constant exposure occasionally 

results in clinically apparent infection. Aspergillosis in young chicks and pullets is 

commonly associated with overwhelming exposure to large numbers of conidia 

from heavily contaminated feed, litter, or the hatchery environment (Dyar et. 

al. 1984). 

The disease can occur as an acute form with high mortality and morbidity 

especially in brooding age called brooder pneumonia (Badhy et al., 2003), but 

also has the tendency of chronic form in older birds. Clinical signs such as 

dyspnea, gasping, cyanosis of un-feathered skin and hyperemia are usually 

associated with the disease. However, affected birds normally do not produce 

respiratory noise associated with other respiratory problems. Lesions in birds are 

commonly confined to lungs and air sacs, although oral mucosa, trachea, eyes 

may be affected. Typical lesions are fungal nodules or plaques within the lungs 

and on the air sacs. Occasionally, the syrinx may be also affected (Richard, 1991). 

In recent past few years, aspergillosis has emerged as a significant poultry health 

concern for the poultry producers and humans health officials. The disease in 

human is common in immuno-compromised patients as a result of acquired 

immuno deficiency syndrome (AIDS), neoplasia and chemotherapy (Barnes and 

Denning, 1993). Therefore, the current study, was planned and executed to 

explore the incidence, gross pathology, histopathology and microbiological 

culture of avian aspergillosis in commercial broiler flocks in native type of poultry 

farming. 

The present research was under taken with the following aims and objectives: 

1. To investigate the incidence of avian aspergillosis in Chittagong district 

2. To study the gross and histopathological changes in respiratory system 

caused by avian aspergillosis 

3. Mycological culture for the determination of pathogens in affected birds



CHAPTER 2 
REVIEW OF LITERATURE 
 



CHAPTER 2 

REVIEW OF LITERATURES 

2.1 History 

Aspergillus has always played an important role in life and health of humans, 

mammals and mainly wild or domestic birds (Atkinson and Brojer, 1998; Friend 

and Franson, 1999; Forbes and Rapaces, 1999; Ramirez et al., 2002). It was 

Micheli, who in 1729 for the first time made a microscopic study of these molds 

and was able to distinguish stalks (conidiophores) and spore heads. He observed 

that the spore chains or columns radiated from a central structure to suggest a 

pattern like that of Aspergillum (holy water sprinkler), with which he, as a priest, 

was familiar. Hence he gave the name Aspergillus to these molds. The generic 

description and some of the illustrations given by Micheli correctly represent the 

genus as has been long accepted. The first correct interpretation of structure of 

conidial head of Aspergillus appeared in the work of Corda (1997), who described 

and illustrated his studies from fresh materials. De Bary (1854), described and 

illustrated the ascigerous stage (cleistothecia), Eurotium herbariorum in 

Aspergillus (A. glaucus). In the last 273 years since the work of Micheli, 

considerable literature concerning Aspergillus has accumulated. The early 

literature was based on microscopic study of specimens collected from natural 

sources. After De Barry (1854) group began to investigate moulds in comparative 

culture in the early 1880's, the study of aspergilli received a great impetus. Eidam 

(1883) described the ascigerous stage of A. nidulans. Wehmer in Germany studied 

the biochemical aspects of aspergilli (Wehmer, 1991) and this culminated in the 

publication of a monograph on the genus Aspergillus in 1901 (Wehmer, 1992). 

Thom and Raper (1954) did an extensive re-examination of the genus Aspergillus, 

which led to the publication of a monograph A Manual of Aspergilli in 1945. 

Eighty species and ten varieties, assembled in 14 groups, were accepted as valid. 

Aspergillus fumigatus is considered as a major respiratory pathogen in birds. This 

filamentous fungus was first found in the lungs of a bustard (Otis tarda) in 1863 
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by Fresenius (Richerd, 1997; Friend and Franson, 1999; Forbes et al., 1999 and 

Schmidt, 2002). 

2.2 Epidemiology 

2.2.1 Geographical distribution 

Aspergillus spp are found worldwide and widely distributed in the environment, 

having been reported in almost every farmed bird as well as in wild species 

(Kunkle, 2003; Ryan, 2004). Aspergillus flavus and Aspergillus parasiticus are 

frequently found in tropical and sub-tropical climates in Sub-Saharan Africa, 

Eastern Asia and parts of South America (Kew, 2013). In Brazil, some studies 

have focused on the diagnosis of aspergillosis in newly hatched birds (Tessari et 

al., 2004; Spanamberg et al., 2013). 

2.2.2 Susceptible Host 

Infection by Aspergillus sp. has been reported in almost all domesticated avian 

species and production types: broiler cockerels (Steinlage et al., 2003), pullets in 

cages (Corkish, 1982), broiler breeders (Martin, 2007) and growers of chicken 

(Akan et al., 2002 and Zafra et al., 2008) or turkey poults (Cortes et al., 2005; 

Singh et al., 2009 and Olias et al., 2010), common duck breeders (Planel et al., 

2001), goslings (Beytut et al., 2004), great rheas (Copetti et al., 2004), ostriches 

(Perelman and Kuttin, 1992), Japanese quails (Olson, 1969), or pigeons 

(Tokarzewski et al., 2007). In spontaneous outbreaks, mortality ranged between 

4.5% and 90%, whereas age of diseased birds varied from 3 days to 20 weeks 

(Islam et al., 2003; Cortes et al., 2005; Martin, 2007; Zafra et al., 2008; Singh et 

al., 2009 and Olias et al., 2010). Beside direct losses related to mortality, feed 

conversion and growth rate in recovering birds remain poor. Indeed, air sacculitis 

is a major reason for carcass condemnation at slaughter inspection (Kunkle, 2003; 

Moretti et al., 2010 and Lupo ef al., 2010). Economical significance of 

aspergillosis is most readily apparent in turkey production where disease occurs 

late in the growing cycle or primarily affects costly breeder toms (Kunkle, 2003).



Infection by A. fumigatus is also found in birds of prey, penguins, and parrots held 

in captivity (Redig, 2005 and Alvarez-Perez et al., 2010). Incidence may be 

elevated in debilitated birds sheltered in wildlife centres and severely impair 

rehabilitation success (Balseiro et al., 2005 and Xavier et al., 2007). 

2.2.3 Susceptible age 

Acute aspergillosis typically occurs in very young birds and may be associated 

with considerable losses. About 10% of all deaths in chicks under 14 days old are 

caused by this disease (Watkins., 1940) 3 to 8 week-old ostriches (Perelman et 

al., 1992), Mortality in chickens caused by aspergillosis was recorded highest in 

growing (>3 to 8 weeks old) chickens (0.98%) in comparison to other age groups 

of chickens in Bangladesh (Uddin et al., 2011). Age of diseased birds varied from 

3 days to 20 weeks (Akan et al., 2002; Kunkle, 2003; Islam et al., 2003; Martin, 

2007; Zafra et al., 2008; Singh et al., 2009 and Olias et al., 2010). Aspergillosis 

caused by A. flavus in 5 wk-old broiler breeder replacement pullets that were 

characterized by increased mortality, decreased growth rate, and absence of 

clinical respiratory signs (Martin et al., 2007). 

2.2.4 Seasonal occurrence 

Highest incidence of brooder pneumonia during hot and humid weather (Mahajan 

et al., 1994 and Rahman and Samad, 2003). Seasonal mortality due to 

aspergillosis is highest during rainy (0.81%) in comparison to winter (0.49%) and 

summer (0.24%) seasons (Uddin et al., 2011). Aspergillosis observed only in 

summer season and 1.6% birds are infected with this disease. In the summer 

season there is both strong sunlight and heavy rainfall causing an altering 

condition that provides an ideal situation for aspergillosis (Anonymous, 1997). 

Giasuddin et al., (2002) and Talha et al., (2001) who recorded highest episode 

was observed in summer (21.10%) followed by winter (18.30%) and rainy (10%) 

season.



2.2.5 Incidence 

The regional incidence of avian aspergillosis have been described by Islam et al., 

(2003) reported 17.53% in Sylhet, Uddin et al., (2010) reported 7.98% in 

Narsingdi, Uddin et al., (2011) reported 1.54%, Talha et al., (2001) reported 

4.20% in Mymensingh, Islam et al., (1998) reported 4.03% in Mymenshingh and 

Islam et al., (2009) reported 1.60% in Gaibandha district of Bangladesh and Sajid 

et al., (2006) reported 48.43% incidence in Pakistan. The seasonal incidence of 

avian aspergillosis have been described by Islam ef al., (2003) reported highest 

incidence of aspergillosis in rainy season (11.68%), than summer (5.33%) and 

winter (0.52%) season in Sylhet region of Bangladesh. The seasonal incidence 

also researched by Sajid et al., (2006) reported highest incidence of avian 

aspergillosis in summer season (54.84%) than winter (25.80%), autumn (12.9%) 

and spring (6.45%) seasons in Pakistan. The incidence of avian aspergillosis 

according to age was analyzed by Islam et al., (2003) and Uddin et al., (2010) 

who reported highest incidence of aspergillosis in between 0-7 days of age in 

Sylhet and Narsingdi region of Bangladesh and in Pakistan, Bennet (1988) and 

Sajid et al., (2006) who reported that increased susceptibility of young chickens to 

aspergillosis might be due to immaturity of phagocytes or to environmental 

factors. 

2.2.6 Morbidity and mortality 

Aspergillosis in poultry occurs as either severe outbreaks of high morbidity and 

mortality of young birds or sporadically in adults (Yokota et al., 2004). Acute 

aspergillosis generally occurs in young birds resulting in high morbidity and 

mortality. The chronic form is sporadic. It causes lesser mortality and generally 

affects older birds, especially breeders in poultry, presenting a compromised 

immune system due to poor husbandry conditions (Kunkle, 2003 and Redig, 

2005). Rahman and Samad (2003) was recorded aspergillosis was diagnosed in 59 

chicks of 12 to 22 days of age and reported morbidity is 1.02-12.00%. The highest 

broiler proportionate mortality in Bangladesh is 77.97% due to aspergillosis was 

recorded by Rahman ef al., (2003). In spontaneous outbreaks, mortality ranged 
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between 4.5% and 90% (Islam et al., 2003; Throne et al., 2003; Zafra et al., 2008 

and Singh et al., 2009). Mortality due to aspergillosis on various farms ranged 

from 1.54 to 4.20 in chickens (Talha et al., 2001; Rahman and Samad, 2003; 

Uddin et al., 2011 and Rashid et al., 2013). 

2.2.7 Predisposing factors 

Aspergillosis is an opportunistic infection, causing the disease under 

immunocompromised situations of the host or when the bird is exposed to an 

overwhelming number of spores ( Stone and Okoniewski, 2001; Jones et al., 2000 

and Forbes, 1991). Stress seems to be the major predisposing factor in the 

development of the disease and can be caused by shipping, heat, recently capture, 

or changes in management. Aspergillosis also occurs associated with prolonged 

disease or when immunosuppresive doses of corticosteroids are used (Atkinson 

and Brojer, 1998; Young et al., 1998; Abrams et al., 2001 and German et al., 

2002) 

Factors impairing the bird’s immunity can also predispose to mycosis. Examples 

of this include the administration of tetracyclines or long-term steroids 

(Verstappen and Dorrestein, 2005), vaccination (Barton et al., 1992), metabolic 

bone disease (Vanderheyden, 1993), an inadequate diet (Bauck ef al., 1992 and 

Dorrestein, 1992) resulting in hypovitaminosis A (McMillan and Petrak, 1989 and 

De Herdt, 1996), overcrowding (McMillan and Petrak, 1989), shipping (Tsai et 

al., 1992), quarantine or capture of wild birds (Abrams ef al., 2001), starvation, 

thermal discomfort, migration (Young et al., 1998), inbreeding (Low et al., 2005), 

circovirus infection and lymphoproliferative disorders (Kelly et al., 2004), 

toxicosis (Young ef al., 1998; Carrasco et al., 2001), traumatic injuries (Xavier et 

al., 2007) and reproductive activity (Jones and Orosz, 2000). 

Environmental factors play an important role in the development of the disease, 

increasing the number of spores to which the birds are exposed. Poor sanitation in 

nests as well as food or fecal accumulation promotes fungal growth. Poor 

ventilation, in conjunction with these factors, increases the possibility that 
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airborne spores may invade and infect a bird's respiratory system. Wood shavings 

used as bedding material have been frequently implicated in outbreaks of the 

disease (Rosskopf and Woerpel, 1997). 

2.3 Transmission 

Aspergillosis is primarily an infection of the respiratory tract (Kunkle, 2003; 

Fedde, 1998). Birds placed in environments contaminated with aerosolized 

conidia may show significant pathology after only a short duration of exposure 

(Fedde, 1998 and Reese et al., 2006). Inhalation of airborne conidia, through 

contaminated water is a significant transmission factors (Verweij et al., 2007). 

2.3.1 Transmission from poultry house 

Initial contamination of poultry farms may occur through use of a moldy litter or 

introduction of one-day-old birds that’s down has retained conidia in hatchery 

facilities. Further contamination may involve inappropriate bedding management 

(Perelman and Kuttin, 1992 and Zafra et al., 2008), poor quality feedstuffs, or 

admission of outside air loaded in conidia (Martin et al., 2007). Organic substrates 

like litter, feed, and even feathers (Santos et al., 1996) can easily fulfil nutrient 

requirements of A. fumigatus (Kunkle, 2003). Humidity and temperature 

conditions encountered in poultry farms promote the rapid growth of hyphae and 

efficient asexual multiplication resulting in a copious production of easily 

airborne hydrophobic conidia, which are subsequently dispersed and inhaled by 

the birds (Pinello et al., 1977 and Kunkle, 2003). Transfers of conidia between the 

putative bedding reservoir (Pinello et al., 1977 and Dyar et al., 1984) and indoor 

atmosphere are still poorly understood (Debey et al., 1995). Constant animal 

movements under high stocking densities, litter refreshing (Bacon and Burdick, 

1977 and Dyar et al., 1984), or deficient ventilation (Debey ef al., 1995 and 

Pinello et al., 1977) may contribute to generate a conidial aerosol. A short-time 

exposure to heavily contaminated wood shavings induced an experimental 

pulmonary aspergillosis in chickens (Julian and Goryo, 1990) and turkeys (Fate et 

al., 1987). Birds inhale the air and contact litter with continual exposure to the



conidia. Numerous longitudinal surveys have been conducted in different 

production systems including broilers (Lugauskas et al., 2004) and broilers in 

order to characterize the mycoflora of litter, feedstuffs, and air inside the buildings 

(Pinello et al., 1977; Bacon and Burdick, 1977). 

2.3.2 Transmission through air 

Incidence and relative importance of Aspergillus species (A. fumigatus, A. flavus, 

A. nidulans, or A. amstelodami) can vary significantly (Debey et al., 1995; Nichita 

et al., 2010 and Lugauskas et al., 2004). In fact, air contamination is characterized 

by cyclic variations as evidenced by weekly sampling (Sauter ef al., 1981 and 

Lair-Fulleringer et al., 2006). These fluctuations may be related to season or 

husbandry management (Debey et al., 1995 and Lair-Fulleringer et al., 2006). In 

several healthy poultry flocks, air concentration of Aspergillus spp. measured in 

the winter was fifteen times higher than in summer (Debey ef al., 1995). 

Concentration of Aspergillus spp. which predominated in air and litter in a turkey 

farm decreased drastically when the windows were opened (Pinello et al., 1977), 

whereas no significant quantitative differences were attributable to house 

ventilation design in other surveys (Debey et al., 1995 and Gigli et al., 2005). The 

negative correlation between relative humidity and the number of Aspergillus 

conidia in air may indicate that xerophilic Aspergillus conidia more readily 

discharge in dry conditions than in humid atmosphere. Interestingly, high counts 

of A. fumigatus conidia in air coincided with high levels of respirable dust 

particles suggesting a possible physical association or a similar response to indoor 

conditions (Debey eft al., 1995). Sawdust generated by both litter and feed, 

harboured numerous fungi as dormant propagules due to low moisture that could 

serve as an inoculum for fresh litter (Dennis and Gee, 1973; Hamet, 1990; Bacon 

and Burdick, 1977).



2.3.3 Transmission through poultry beddings 

The biodiversity of litter mycoflora depends on material choice, litter aging, and 

handling techniques (Dennis and Gee, 1973). More than thirty different taxa were 

identified in wood chips of turkey facilities (Pinello et al., 1977) and wood 

shavings in broiler houses with a predominance of Aspergillus, Scopulariopis, and 

Penicillium (Pinello et al., 1977; Bacon and Burdick, 1977; Thiso et al., 1978). 

Using an immersion technique with strip baits, Bacon and Burdick (Bacon and 

Burdick, 1977) isolated 18 fungal species from poultry litter. The same fungal 

species were isolated from both litter and air (Pinello et al., 1977). The mean total 

fungal counts in wood shavings or wood chips from broiler and broiler houses 

ranged between 102 and 108/g with many samples that exhibited variable counts 

for most of the species defining contrasted growth patterns (Dennis and Gee, 

1973; Bacon and Burdick, 1977). Conidial populations in five broiler litters 

showed significant differences varying from 1.4105 to 7.8x105/g (Thiso et al., 

1978). The role of variations in pH and moisture content on fungal population 

densities remained controversial although localized damp and soiled areas under 

troughs or feeders might promote fungal development (Bacon and Burdick, 1977 

and Thiso et al., 1978). In two broiler houses, the replacement of rice-hull 

beddings by A. fumigatus contaminated sunflowers shell was associated with a 

severe aspergillosis. Removal of mouldy litter resulted in health improvement. 

The very high moisture of the fresh material seemed to be highly favourable for A. 

fumigatus growth and sporulation (Zafra et al., 2008). 

2.3.4 Transmission through poultry feedstuffs 

A wider variety of fungal genera were isolated from litter than from feed. Up to 

twelve fungal genera, with dominant Aspergillus, Fusarium, Mucor and 

Penicillium were isolated in feed with total densities varying from 7102 to 

3.2x105cfu/g. The species A. fumigatus yielded at a maximum of 2.3 cfu/g in 

turkey commercial feed (Lair-Fulleringer et al., 2006). 
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2.3.5 Transmission through hatchery 

A case of egg-borne aspergillosis was reported by Eggert and Barnhart (1953). 

They suggested that the fungus had penetrated through the eggshell during 

incubation and the recently hatched chicks were infected (Williams and Brake, 

2000). Another case which was shown to be hatchery-borne was reported by 

Clark et al. (1954). From 21 ranches where 210,000 chicks were involved, there 

was mortality of 1-10%. The infection could not be traced to the hatching eggs but 

was readily found in the incubators, hatchers, incubator rooms, and intake ducts. 

Symptoms and lesions were noted in some day-old chicks, but generally classical 

lesions were observed in chicks 5 days of age. 

O'Meara and Chute (1959) produced aspergillosis experimentally in hatching 

chicks. Chicks in the process of hatching and up to 2 days of age were easily 

infected with A. fumigatus spores by contaminating the forced draft incubator with 

wheat which had been seeded with A. fumigatus. Chicks older than 3 days of age 

were resistant to infection. Chute and O'Meara (1962) reported some unusual 

cases of avian mycosis. Two cases of fungous tracheitis were observed, and in 

each case the mycelial growth extended through the cartilage 

2.4 Etiology 

Aspergillosis is mostly caused by Aspergillus fumigates but Aspergillus flavus, 

Aspergillus niger, Aspergillus glaucus, Aspergillus nidulans, and other 

Aspergillus species or mixed infections can play a role in the disease (Barton et 

al., 1992; Perelman and Kuttin, 1992 and Joseph, 2000). The reason why A. 

fumigatus is the predominant species of airborne fungal infections might be that 

the spores are much smaller than the spores of other Aspergillus species (Richard 

and Thurston, 1983). 
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2.4.1 Taxonomy 

Kingdom: Fungi 

Phylum: Ascomycota 

Order: Eurotiales 

Family: Trichocomaceae 

Genus: Aspergillus 

2.4.2 Classification of Aspergillus species 

Currently species in the genus Aspergillus are taxonomically placed in well- 

characterized sub genera, viz. Aspergillus, Fumigatus, Ornati, Clavati, Nidulantes 

and Circumdati. Each of these sub genera is divided into several sections 

containing one or more species (Powell et al., 1994). For instance, A. fumigatus 

belongs to the section Fumigati of sub genus Fumigati, while A. clavatus, A. 

nidulans, A. versicolor and A. terreus are placed in the sections Clavati, 

Nidulantes, Versicolores, Usti and Terrei respectively in the sub genus 

Nidulantes. Aspergillus glaucus and A. restrictus belong to the sections 

Aspergillus and Restrictus respectively, in the subgenus Aspergillus. Likewise, A. 

flavus, A. niger, A. ochraceous, and A. candidus belong to the respective sections 

Flavi, Nigri, Circumdati and Candidi in the sub genus Circumdati. A very large 

number of species in the genus and variations in the morphological characteristics 

of individual species have created the need for alternative approaches. 

Determination of isoenzyme patterns has facilitated classification of some species, 

which are difficult to identify by morphological criteria (Cruickshank and Pitt, 

1990). Other approaches used to delineate species include the presence of 

extracellular polysachharides (Debeaupuis et al., 1990), biotyping by the yeast 

killer system (Polonelli et al., 1990), the ubiquinone system, especially Q-9 and 

Q-10 (Kuriahsi et al., 1990), serological typing (Fuhrmann ef al., 1990). 

Application of combination of different types of biochemical, physiological and 

morphological characteristics and molecular approaches to taxonomy of 

Aspergillus has been discussed by several workers (Samson and Pitt, 2000). This 

approach has not yet found application for routine species identification of 
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Aspergillus. Practical identification is still essentially based on a detailed study of 

morphological and cultural characteristics of the isolates (Powell et al., 1994 and 

Hoog et al., 2000). 

2.4.3 Morphology of Aspergillus species 

Colony characters studied include pigmentation of the aerial mycelium or the 

underlying medium, rate of growth, appearance of the colony margin, whether 

heavy or sharply limited or thin and diffuse, smooth and entire or irregularly lobed 

or submerged and the texture of surface growth, whether velvety (consisting of 

submerged mycelium, from which only fruiting structures arise above the surface) 

or floccose (producing a conspicuous aerial felt of branching and interlacing 

hyphae and conidiophores) (Richardson, 1998; Gugnani, 2003). The characters of 

the conidial head include its colour and shape i.e. conidia produced in dry chains 

forming columns (columnar), or diverging (radiate) observed in a mature sporing 

culture, colour, size, shape (globes, sub-globes or oval) and wall texture of the 

conidia i.e. smooth-walled or ornamented, shape of the vesicle (sub-spherical, 

hemispherical, clavate, or flask-shaped), roughness or smoothness of the 

conidiophore wall, phialides being in single row (uni-seriate) or two rows (bi- 

seriate) (Richardson, 1998; Gugnani, 2003; Tortora et al, 2010;). These 

morphological features of conidial heads are characteristics of the species and are 

better studied in slide culture. Examination of several heads in colonies (often on 

several media) is essential for complete description and interpretation of their size 

and shape (Jordan and Pattison, 1997). Cells with extremely thick walls (Hiille 

cells) of unknown function may be present in certain species of Aspergillus. The 

close and consistent association of globose Hiille cells with cleistothecia of A. 

nidulans suggests that presence of such structures in other species may indicate a 

potential for cleistothecia formation. True sclerotia consisting of thick-walled, 

parenchyma-like cells occur regularly in some isolates of A. candidus, A. niger, A. 

flavus and A. ochraceus (Richardson, 1998). 

13



2.4.4 Cultural properties 

For mycotic examination, samples from air sacs, lung and liver were cultured 

aerobically on Sabouraud dextrose agar (SDA) or Potato dextrose agar (PDA) at 

25°C of 6-7 days in dark place. The isolated fungus were suspended in 

lactophenol and examined microscopically by slide culture (Yokota et al., 2004). 

Trachea culture is done using a sterile nasopharyngeal swab, introducing it deep 

into the trachea during the inspiratory process, when glottis is open and trying to 

not make contact with oral cavity to avoid sample contamination (Stone and 

Okoniewski, 2001). 

The recovered material in the swab is immediately transferred to an appropriate 

culture media and incubated at 37°C. Also, a tracheal wash can be performed, 

using a syringe, a feline urinary catheter and 3ml/kg of saline. The catheter is 

introduced into the trachea, the liquid is injected and recovered immediately for 

culture and cytological study (Stone and Okoniewski, 2001; Akan ef al., 2002 and 

Yokota et al., 2004). 

Aspergillus species grow at temperatures from 25 to 37°C, some species can grow 

at 45°C in Sabouraud dextrose agar or blood agar and antibiotics like 

cloramphenicol must be used to avoid bacterial contamination, however, 

Aspergillus species are sensitive to cycloheximides (Richard, 1997 and Akan et 

al., 2002). 

Aspergillus fumigatus colonies have a diameter of approximately 3 to 4cm in 7 

days. The flat colonies are white at first, then bluish green as conidia begin to 

mature, especially near to the center of the colony. As the colony matures, 

conidial masses become gray-green, while the colony edge remains white. A 

distinctive feature of A. fumigatus is the development of columnar masses of 

chains of conidia arising from the vesicle. These conidial chains can reach a 

length of up to 400u (Yokota ef al., 2004). This organism is resistant to high 

temperatures and can grow well at 45°C. These are the most typical 
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characteristics, but variation occurs in colony color, both surface and reverse and 

colony morphology (Oglesbee, 1997; Richard, 1997 and Lépez et al., 1995). 

A. flavus grows very rapidly, obtaining a colony diameter of 6-7cm in 10 days at 

25+2°C. The colony begins with a white color, turning yellowish to yellow-green 

with a white edge as conidia develop. Mature colonies may become somewhat 

olive-green (Lopez et al., 1995 and Reddy et al., 2010). 

A. niger begins with a white color, but rapidly develops a black color as the 

conidia mature. The colony reverse is yellowish (Yokota et al., 2004 and Reddy et 

al., 2010). 

2.4.5 Toxins of Aspergillus 

Aflatoxins, metabolites of the fungi Aspergillus flavus and Aspergillus parasiticus 

are frequent contaminants of a number of staple foods, particularly maize and 

ground nuts, in subsistence farming communities in tropical and sub-tropical 

climates in Sub-Saharan Africa, Eastern Asia and parts of South America (Kew, 

2013). It’s a natural contaminant of feeds, toxic metabolites produced by 

Aspergillus flavus and Aspergillus parasiticus (Giambrone et al. 1985; 

Balachandran and Ramakrishnan, 1987; Demet et al., 1995). 

A. fumigatus produces several toxic secondary metabolites (Cui ef al., 1997; 

Frisvad and Samson, 1990 and Turner and Aldridge, 1983). The most intensively 

studied is gliotoxin, a metabolite of the epipolythiodioxopiperazine family 

(Mu"Ilbacher and Eichner, 1984 AND Mu’ llbacher et al., 1985). This compound, 

which is acutely toxic (Frame and Cartlon, 1988), also has a broad range of 

immunosuppressive properties. 

Aspergillus sp. also produce Ochratoxin by Aspergillus ochraceus, A. 

westerdijkiae, A. steynii (Martins et al., 2012; Ostry et al., 2013 and Malir et al., 

2013), Verruculogen by Aspergillus fumigatus (Frisvad et al., 2009), Viriditoxin 

by Aspergillus fumigatus (Lillehoj and Milburn, 1973), Fumagilin by Aspergillus 
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fumigatus (Rementeria ef al., 2005), Sterigmatocystin Aspergillus flavus, A. 

nidulans, A. versicolor (Cary et al., 2005). 

2.5 Clinical signs and lesions 

Clinical manifestations depend on the infective dose, the spore distribution, pre- 

existing disease, and the immune response of the host (Dahlhausen et al., 2004). 

Avian aspergillosis is often classified as acute or chronic. Acute aspergillosis is 

thought to be the result of inhaling an overwhelming number of spores, while 

chronic Aspergillosis is generally associated with immune suppression 

(Vanderheyden, 1993). Although aspergillosis is predominantly a disease of the 

respiratory tract, any organ can be infected. Nasal aspergillosis causes exudative 

rhinitis (Tsai et al., 1992), possibly accompanied by malformation of the nostrils 

and beak (Bauck et al., 1992). Mycotic keratitis can cause blepharospasm, 

photophobia, periorbital swelling, turbid discharge, swollen and adhered eyelids, 

cloudy cornea and cheesy yellow exudates within the conjunctival sac (Beckman 

et al., 1994 and Hoppes ef al., 2000). Neurological signs can be caused by 

Aspergillus spp (Jensen et al., 1997). Epidermal cysts associated with Aspergillus 

fumigatus have been described in the comb of a silky bantam chicken (Suedmeyer 

et al., 2002). Blepharitis and dermatitis involving the eyelids and the head have 

been described in a peregrine falcon gyrfalcon hybrid (Falco peregrines x Falco 

rusticolus) (Abrams et al., 2001). Right ventricular dilatation (corpulmonale) due 

to pulmonary hypertension, with or without ascites and congestion of the lungs 

caused by ventricular failure occasionally occurs (Julian and Goryo, 1990). Birds 

suffering from aspergillosis do not always show respiratory problems. The owner 

of a trained raptor, for example may rather observe that the bird’s reactions are 

impaired. Unilateral drooping of the wing (due to infection of the thoracic air sac, 

the clavicular air sac or the proximal humerus) or repeated vomiting (due to 

lesions in the anterior air sacs) is also seen (Forbes, 1991, 1992). 

16



2.6 Pathogenesis 

Inhalation is considered the main infection route for A. fumigatus in birds 

(Oglesbee, 1997), and because A. fumigatus spores are too small to be trapped 

completely in the nasal cavity or trachea, some are able to reach the lungs and air 

sacs (Fedde, 1998). The air sacs are usually the primary infection sites, since 

inhaled air reaches the posterior thoracic and abdominal air sacs prior to 

contacting epithelial surfaces in the lungs (Nardoni ef al., 2006). In the lung 

parenchyma, spores get embedded in the atria and parts of the infundibula in the 

parabronchus and are engulfed by (surface) phagocytic epithelial cells (Maina, 

2002). When there are too many spores or the bird has an impaired immune 

response, the innate defense mechanisms do not succeed in eliminating infection 

at the site of the air capillaries. This may lead to the development of loosely 

attached plaques, which may or may not become overgrown by connective tissue 

of the host. These plaques or necrotic debris in the respiratory tract can obstruct 

the trachea or bronchi and/or fill up the air sacs (Oglesbee, 1997). 

Occasionally, sporulation occurs in the lungs and air sacs (Nardoni et al., 2006; 

Cacciuttolo et al., 2009). Hyphae containing fruiting bodies can fill the lumen and 

may penetrate the air sacs, causing serositis and superficial necrosis in the 

adjacent organs (Tsai ef al., 1992). Besides direct extension of the infection 

through the air sac wall, disseminated mycosis also occurs by haematogenous 

spread. Hyphae are known to be tissue and angio-invasive (Dahlhausen er ai., 

2004), as well as host cells play a role in this spreading mechanism. Macrophages 

in the respiratory tract ingest spores and find their way through the interstitium 

into the blood and lymphatic stream and thus to other organs (Richard and 

Thurston, 1983). The relevance of virulence factors in avian Aspergillosis is not 

well known, as research on this is minimal (Peden and Rhoades, 1992; Richard et 

al., 1994, 1996). Ongoing studies suggest that A. fumigatus conidia may be able 

to resist killing by the avian respiratory macrophage. Two types of tissue reaction 

are recognized: the granulomatous or deep nodular form, and the infiltrative or 

superficial diffuse form. In the first type, neither exudative inflammation nor 
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vascular lesions in the neighboring tissues are seen. This type of encapsulated 

reaction develops both in non-aerated and aerated organs (Nardoni et al., 2006; 

Femenia et al., 2007 and Cacciuttolo et al., 2009). In the non-ridged, non- 

encapsulated infiltrative type, the fungus frequently invades blood vessels. In 

aerated organs such as the lungs and the air sacs, the fungus may form aggregates 

of radiating hyphae containing large numbers of conidiophores and conidia in the 

absence of a structured granuloma formation (Nardoni et al., 2006; Cacciuttolo et 

al., 2009). A mixed type composed of both tissue reactions in the same tissue 

section is also possible (Tsai et al., 1992; Atasever and Gumussoy, 2004). The 

popular assumption that the paucity of free avian respiratory macrophages results 

in an inadequate or incompetent avian respiratory immune system and is therefore 

responsible for the high susceptibility of birds to respiratory pathogens (Toth and 

Siegel, 1986) lacks scientific foundation. Instead, the susceptibility of birds to 

Aspergillus spp. may be attributed to differences in anatomical, physiological and 

respiratory immune system characteristics compared with mammals (Toth, 2000; 

Maina, 2002 and Tell, 2005). 
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2.7 Pathology 

2.7.1 Gross Lesions 

The severity and the degree of development of the disease determine both 

morphology and extension of macroscopic lesions. Extensive involvement of the 

respiratory tract can occur before clinical signs are apparent. Typically, lesions 

consist of white to yellowish granulomas ranging from miliary (<lmm in 

diameter) to large roughly spherical granulomatous nodules (>2 cm) involving 

serosae and parenchyma of one (Corkish, 1982) or multiple organs. Single or 

multiple necrotic areas are visible on cut surfaces. The primary location of lesions 

is the air sacs and lungs although oesophagus, proventriculus, gizzard, small 

intestine, liver, kidney, spleen, skin, trachea, peritoneum, brain, eye, muscle, or 

heart may be involved (Akan et al., 2002; Steinlage et al., 2003; Martin et al., 

2007 and Singh ef al., 2009). Lung parenchyma is either consolidated or has focal 

granulomas of varied size (Perelman and Kuttin, 1992; Copetti et al., 2004 and 

Beytut, 2007). When coalescing in air sacs, these masses form cheesy caseous 

plaques covering the thickened membranes and even obstructing the entire lumina 

where fungal sporulation may occur as evidenced by grey-greenish velvet (Akan 

et al., 2002; Steinlage et al., 2003; Beytut et al., 2004; Singh et al., 2009; 

Cacciuttolo et al., 2009). Nonulcerative or mildly ulcerative keratitis was reported 

in a turkey flock (Dyar et al., 1984). Broiler pullets presented periorbital and 

eyelid swelling with cheesy yellow exudates in the conjunctival sac (Akan ef al., 

2002). Circumscribed white to grayish areas were observed in the cerebellum of 

broiler breeders (Akan ef al., 2002) and turkeys (Jensen et al., 1997). Ribs of 

ostriches (Perelman and Kuttin, 1992), sternum of broiler breeders (Martin et ai., 

2007), yolk sacs of poults (Cortes et al., 2005), and hip joints of turkeys (Olias et 

al., 2010) constituted unusual locations of aspergillosis lesions. 

2.7.2 Organs affected 

Although aspergillosis is predominantly a disease of the respiratory tract, all 

organs can be involved, leading to a variety of manifestations ranging from acute 
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to chronic infections (Beernaert et al., 2010). The respiratory tract is the primary 

site of A. fumigates development leading to severe respiratory distress and 

associated granulomatous airsacculitis and pneumonia (Pascal ef al., 2011). 

Aspergillus spp. has an affinity for the respiratory region of the nose, inducing an 

exudative rhinitis (Tsai et al., 1992). 

In lungs mainly found grossly white to yellow caseous granulomatous nodules 

(Akan et al., 2002; Tsai et al., 1992; Martin et al., 2007). Small white nodular 

lesions | millimeter diameter is occur in the congested lungs and thoracic air sacs 

(Sajid et al., 2006). On necropsy large, multifocal, firm, tan, nodular lesions occur 

in the lungs air sacs, peritoneum, livers, spleens and kidneys. On histopathology, 

mixed populations of zygomycetes and, and zygomycete hyphae were observed in 

the granulomas in the air sacs, peritoneum, livers, spleens and kidneys 

(Mukaratirwa, 2006). 

The serous membrane of the air-sacs becomes thickened in places by the 

development of small yellowish-white plaque-like lesions which enlarge rapidly, 

become raised in the centre, and then coalesce to form a complete membranous or 

caseous lining to the serosa up to 5 mm. thick (Spanamberg ef al., 2013). Two 

types of tissue reaction, invasive and granulomatous, are found in theair sac (Tsai 

et al., 1992). Small white nodular lesions 1 millimeter diameter is occur in the 

thoracic air sacs (Sajid et al., 2006). Large, multifocal, firm, tan, white to yellow 

caseous nodules occur on thoracic air sac (Akan et al., 2002 and Mukaratirwa, 

2006). 

In liver, spleen, peritoneum and kidney, occurs a large, multifocal, firm, tan, 

nodular lesion (Mukaratirwa, 2006). 

In alimentary canal, plaque-like lesions may occur in the mouth, the gizzard and 

the intestines especially ir turkeys (Charlton ef al., 2008 and Ceolin et al., 2012). 

In nose, hyperkeratotic change is found in the nasal cavity (Tsai et al., 1992). 
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In eye, white to yellow caseous nodules are observed on eyes (Akan ef al., 

2002).Lesions have been noted in the eyes of baby chicks by Hudson (1947) and 

in turkeys by Moore (1953), the latter author finding the condition significantly 

more common in males than in females. 

In bones and joints, osteo-arthritis may be set up in the joints with subsequent 

lameness (Bizard and Pommay, 1887) and lesions in the long bones were 

observed very early by Dsa et al., 2013. 

In brain, white to yellow caseous nodules are observed on cerebellum (Akan et 

al., 2002). There are several reports of abscesses in the cerebrum and cerebellum 

containing the hyphae of A. fumigatus both in the presence and absence of 

pulmonary and other lesions (Jungherr and Gifford., 1944 and Raines et al., 

1956). 

In crop, gizzard and proventriculus, hyperkeratotic change in the mucous 

membrane is found (Tsai et al., 1992). 

2.7.3 Histopathological changes 

Lungs: Caseous necrotic mass surrounded by fewer inflammatory cells in nodular 

lesions are present (Badhy et al., 2003; Akkoc et al., 2009). Presence of radiating 

eosinophilic hyphae in  coagulative necrotic center (Medani ef ai., 

2004).Inflammatory lesions were focally present on the pleura and the underlying 

pulmonary lobules lungs (Femenia et al., 2007). 

Nasal: Nasal is presented as a solid mycotic plug or aspergilloma localized in 

nares or choana. Histopathological examination of granulomas generally shows a 

necrotic foci surrounded by macrophages, heterophils and giant cells, sometimes 

within a connective tissue capsule (Mycoses, 1997). 

Tracheal: Trachea is characterized by the presence of mycotic colonies above the 

syrinx or at the bifurcation due to air turbulence which deposits spores in this 

section of the air ways; in addition, the narrowing in the respiratory tract at this 

point may predispose it to blockage with necrotic debris and caseous exudates. 
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The lesions reduce air movement through the lower airway, so inspiratory 

dyspnea exists. Mycelia penetrate walls and in combination with inflammatory 

cells and connective tissue, granulomatous nodules are formed (Rosskopf and 

Woerpel, 1997; Forbes and Rapaces, 1999). 

Cutaneous: Necrotic granulomatous dermatitis has been described and A. 

fumigates was isolated from infected tissue. Skin lesions have been encountered 

under moisture retaining bandages. Cutaneous lesions and their manifestations are 

rare in birds. Atkinson (1998) reports one case in a wing of a Great horn owl 

(Bubo virginianus) on the head of a hybrid peregrine-gyrfalcon (Falco 

peregrinus-Falco rusticolus) (Atkinson and Brojer, 1998; Friend and Franson, 

1999; Abrams ef al., 2001). 

Ophthalmitis: Superficial and the affected tissues are conjunctiva and external 

surfaces of the eye with the development of a cheesy exudates or plaque forming 

beneath the nictitating membrane (Richard, 1997; Abrams et al., 2001; Akan et 

al., 2002). Pathological changes can occur in the vitreous humor and extend into 

adjacent tissue. Pectin edema can be present with heterophil infiltration and 

mononuclear cells. Also it is possible to observe fungal hyphae, heterophils, 

macrophages and cell debris in the retina. In rare cases, well-encapsulated 

Aspergillus granulomas can be found in the trachea, esophagus or under the skin. 

These probably represent an effective walling-off of early fungal infection on the 

part of the bird (Heidenreich, 1997). 

2.7.4 Generalized pathotogical changes 

Pulmonary: Yellowish granulomas are seen disseminated throughout the 

pulmonary tissue. Lesions may also be seen in air sacs and their extensions. 

Characteristic lesions are granulomas that are larger and more diffuse than other 

presentations possibly indicating the primary site of infection. Granulomatous 

lesions become caseated as the disease progresses, and it is possible to find 

supurative exudate accumulated in the bronchi (Young ef a/., 1998 and Friend and 

Franson, 1999;). In chronic cases, there is pulmonary hypertension caused by 
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granulomas and necrosis can occur in the tissue leading to right ventricular 

dilatation or ascites. In well oxygenated sections of tissue like bronchi the 

organism can sporulate (Pérez and Carrasco, 2000; Richard, 1997). After 

inhalation, spores can disseminate through the blood producing lesions in brain, 

bones, pericardium, pectin and other tissues (Richard, 1997; Rosskopf and 

Woerpel, 1999; Akan ef al., 2002). Cerebral presentation is described by 

encephalitis or meningoencephalitis in different bird species. Necrotic caseous 

lesions surrounded by giant cells in the brain or cerebellum may be observed 

causing granulomatous encephalitis with hyphae can be seen in the central area of 

some lesions. There are reports in the literature that birds presenting with the 

infection in their lungs and air sacs in many cases have kidneys and liver 

involvement. In bones, the infection can cause vertebral deformities resulting in 

paralysis. The extension of the fungal colonization dependent upon host immune 

system integrity. Clinical signs are often not apparent until fungal colonization is 

largely extended (Richard, 1997 and Akan et al., 2002). 

In air sacs: Initial lesions are found in zones with high oxygen tension and poor 

blood circulation, like air sacs. Specifically the caudal thoracic, and the abdominal 

air sacs where abundant caseous and necrotic debris may be found (Richard, 

1997; Rosskopf and Woerpel, 1999 and Young et al., 1998). Hyphae can come 

together and create plaques over the connective tissue and can completely cover 

air sacs, in the case of A. fumigatus these plaques are grayish-green in color. In 

some cases, sporulation can occur in air sacs after a growing period and when 

oxygen conditions are optimal (Richard, 1997; Dykstra et al., 1997 and Young et 

al., 1998; Friend and Franson, 1999). Fungus dissemination can be the result of 

direct contact with pneumatic bones, because there are diverticula of various air 

sacs that connect to lungs, like humerus, coracoids and femur (Atkinson and 

Brojer, 1998) also, lungs, liver and adjacent structures can contain yellowish- 

white granulomas (Richard, 1997). This is the most chronic and debilitating form 

of the disease and is the least responsive to treatment (Atkinson and Brojer, 1998). 
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2.8 Diagnosis 

The signs of aspergillosis are non-specific, making diagnosis difficult 

(Dahlhausen ef al., 2004). Moreover, no single test provides certainty. Diagnosis 

usually relies upon an accumulation of evidence from the history, clinical 

presentation, haematology and biochemistry, serology, radiographic changes, 

endoscopy and culture of the fungus (Jones and Orosz, 2000). 

The history of the bird can reveal a stressful event and/or some underlying 

environmental factors and/or an immunosuppressive condition or treatment. It 

may also reveal chronic debilitation, voice change or exercise intolerance 

(Jenkins, 1991). The clinical signs depend on which form of Aspergillosis the bird 

develops and which organs are involved (Jones and Orosz, 2000). Hence, 

aspergillosis should be included in the differential diagnosis of respiratory tract 

and systemic diseases (Jenkins, 1991; Jones and Orosz, 2000). 

Results of haematology and plasma biochemistry can be considered indicative 

rather than diagnostic (Jones and Orosz, 2000). Leukocytosis of 20,000 to more 

than 100,000 white blood cells per microlitre (Jenkins, 1991), heterophilia with a 

left shift (degenerative shift), monocytosis and lymphopenia have been described 

in aspergillosis cases (Forbes, 1992). In addition, non-regenerative anaemia, 

increased total protein and globulin fraction can be observed (Vanderheyden, 

1993; Reidarson and McBain, 1995 and Jones and Orosz, 2000). Acute infections 

often present an increase in b-globulins, while chronic infections show an increase 

in b-globulin and/or g-globulin fractions. However, immunosuppressed birds may 

have hypoproteinaemia (Ivey, 2000) and white blood cells may be in the normal 

range (Flammer and Orosz, 2008). Overall, changes in protein electrophoresis are 

non-specific, but can be useful to estimate disease progression and the response to 

therapy (Ivey, 2000). 

Serological tests have been developed to confirm an early and more definite 

diagnosis of aspergillosis (Peden and Rhoades, 1992). However, in the acute 

stage, antibody production trails behind antigen exposure by 10 to 14 days 
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(Brown and Redig, 1994); and if the bird is immunosuppressed, the low antibody 

production results in false negative results (Redig, 1994). In these cases, detection 

of circulating Aspergillus antigen in the serum may be more helpful. In chronic 

cases in which antigen levels may be low, detection of antibodies may be useful 

(Jones and Orosz, 2000). A number of serological test methods have been applied 

in birds, including counter-immunoelectrophoresis, agar gel immunodiffusion and 

enzyme-linked immunosorbent assays but, in general, negative serological tests 

do not rule out aspergillosis, and positive tests are only considered diagnostic 

when backed up by other evidence (Peden and Rhoades, 1992; Brown and Redig, 

1994 and Arca- Ruibal et al., 2006). 

Although radiographs may not be helpful, lateral and ventrodorsal views can be 

taken in a bird suspected of having aspergillosis. For those that are unlikely to 

survive anesthesia, standing or perching lateral views as well as dorsoventral 

views are helpful (Jones and Orosz, 2000). The radiographic changes of 

pneumonia and consolidating airsacculitis are non-specific (McMillan and Petrak, 

1989). Consistent with radiography, computed tomography scans reveal the extent 

of lesions but the diagnosis of aspergillosis still requires identification by biopsy, 

smear or culture (Phalen, 2000). 

Endoscopy is invasive and requires anesthesia, but it allows the extent of the 

lesions to be seen as well as the progress of infection during treatment (Jones and 

Orosz, 2000). This technique enables evaluation of the entire respiratory tract. 

Tracheal endoscopy is useful for showing a single lesion, such as a thick white 

discharge or plaque occluding the trachea or syrinx (Marks ef al., 1994). The 

lower respiratory tract is best evaluated by laparoscopy (Jones and Orosz, 2000). 

Endoscopy of the abdominal air sac can show a diffuse cloudiness or white or 

yellow plaques. In the event of sporulation, plaques are covered with green gray 

pigmented mould. Samples for culture and cytology should be taken directly with 

biopsy forceps or via air sac lavage (Taylor, 1993). On necropsy, the yellow, 

green or white granulomatous foci can be noted in chronic aspergillosis patients 
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(Vanderheyden, 1993). Acute Aspergillosis causes numerous miliary 

granulomatous foci (McMillan and Petrak, 1989). 

Definitive diagnosis requires demonstration of the presence of the organism by 

cytology or histopathology and its identification by culture (Dahlhausen et ai., 

2004). It is important to mention that isolation of the fungus alone does not 

confirm the infection because Aspergillus organisms are ubiquitous and can be 

contaminants (Jensen et al., 1997 and Flammer and Orosz, 2008). However, an 

abundant culture from any organ should be regarded as diagnostic. On the 

contrary, a negative culture does not rule out aspergillosis (Jensen et al., 1997). 

Histopathological lesions can be suggestive, but because in vivo hyphae of 

hyaline filamentous fungi are very similar and there in situ manifestations are not 

pathognomonic, this technique does not allow fungal species identification 

(Kaufman et al., 1997). 

Thus the etiological diagnosis should ideally be confirmed by 

immunohistochemistry, although few reports on immunohistochemical techniques 

using monoclonal or polyclonal antibodies in birds with Aspergillosis are 

available (Jensen et al., 1997; Beytut et al., 2004 and Beytut, 2007). 

A few reports of different polymerase chain reaction assays (including real-time 

polymerase chain reactions) tested on heparinized whole blood, tracheal 

washings, air sac fluids, respiratory tract granulomas or (biopsy) tissue samples 

from birds support the value of this assay in diagnosing avian aspergillosis 

(Dahlhausen ef al., 2004). 

2.8.1 Differential diagnosis 

Differential diagnosis in a mature bird showing weight loss, and severe 

heterophilia can include chlamydiophylosis and tuberculosis (Rosskopf and 

Woerpel, 1997; Ramirez et al., 2002). Neoplasias can sometimes cause weight 

loss and heterophilia. Differential for dyspnea include increase in abdominal 

pressure from a mass, ascites, hepatomegaly, pneumonia and inhalation of foreign 

bodies.11 Vitamin A deficiency can cause ocular lesions. Some granulomas can 
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be produced by bacteria. Other mycotic infections must be suspected like 

candidiasis (Rosskopf and Woerpel, 1997; Atkinson and Brojer, 1998). 

2.9 Prevention 

Protective immunity following vaccination is thought to be useful in treating and 

preventing avian aspergillosis. However, attempts to devise vaccination strategies 

appear questionable in immunosuppressed animals that would need passive 

immunization with immunoglobulin’s (Schmidt, 2002). Nevertheless, a number of 

different vaccination strategies have been attempted in birds using different 

vaccine preparations, but with inconsistent results (Richard et al., 1991; Bauck et 

al., 1992 and Meredith, 1997). Future knowledge regarding virulence factors and 

the role of cellular immunity in avian aspergillosis may contribute to newer and 

more effective vaccination strategies. The use of immune stimulants has been 

suggested (Jenkins, 1991). Levamisole, a derivative of imidazothiazole, has been 

found to possess an immunostimulant effect as an adjunct in the treatment of 

chronic infections. However, levamisole did not decrease Aspergillosis associated 

lesions in turkeys (Perelman, 1993). In humans, clinical improvement of 

aspergillosis has been documented after the addition of interferon-g and 

granulocyte macrophage colony-stimulating factor to the antifungal treatment 

(Bandera et al., 2008). Whether the favorable effect of interferon-g and 

granulocyte macrophage colony-stimulating factor could also play a role in future 

treatment protocols for avian Aspergillosis needs to be investigated. 
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CHAPTER 3 

MATERIALS AND METHODS 

The present study was carried out to ascertain the pathological investigation of 

avian aspergillosis in commercial broiler at Chittagong district of Bangladesh. 

The materials and methods which were used to perform this research work are 

described below: 

3.1 Study area and study period 

The study was conducted on 20 randomly selected commercial broiler farms from 

five Thana (Sitakunda, Patenga, Anwara, Boaklhali and Pahartali) of Chittagong 

district during the period from January to December, 2013. Samples were 

collected from the selected broiler farm and brought to the department of 

Microbiology and Hygiene, Chittagong Veterinary and Animal Science 

University, Chittagong. Postmortem examination and microbiological work was 

done in the laboratory of Department of Microbiology and Hygiene, Chittagong 

Veterinary and Animal Science University. Histopathological examination was 

done in the laboratory of Department of Pathology and Parasitology, Hajee 

Mohammad Danesh Science and Technology University (HSTU), Dinajpur. 

3.2 Clinical examination of affected birds 

The general health condition and age of the chicken were recorded. The clinical 

signs were observed from the visual examination in case of diseased broiler birds. 

The clinical signs were recorded during the physical visit to the affected flocks. 

Farmer’s complaints about the affected birds were considered in some cases 

3.3 Collection of birds 

A total of 912 sick and dead chickens were collected from 20 commercial broiler 

farms in 5 Upazilla of Chittagong district and diagnosed for avian aspergillosis on 

the basis of clinical signs, symptoms and postmortem findings. 
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3.4 Necropsy examination of suspected birds 

The necropsy was done on the selected birds taken from suspected flocks. At 

necropsy, gross changes were observed and recorded carefully by systemic 

dissection. The lesion containing tissues and organs samples were also collected 

and preserved in 10% formalin for the histopathology. The routine necropsy 

examination was carried out as follows- 

At first the bird was laid on its back and each leg, 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 then grasped firmly in the area of the femur and 

bent forward, downward and outward, until the heads 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 forcibly 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 midway between the keel and vent, then through the 

breast muscle on each side. 

Positioning shears were used to cut the rib cage, the coracoid and clavicle 

on both sides. 

This was done carefully without severing the large blood vessels and 

thorough examination of the organs was done. 

The liver and intestine were found just by opening the chest of carcass the 

lung attached with ribs distal position was examined. 

3.5 Collection of samples 

Collection of lung for histopathological examination and tracheal swab for 

mycological culture from suspected chickens was done. The collected lung was 

examined for gross abnormalities of avian aspergillosis and lesion containing 

lungs were kept in plastic jar containing 10% formalin solution. 
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3.6 Experimental layout 

  

Selection of experimental flock 
      

    v   
  

      

  

        

      
  

            

      

            

        

            

  

          

      

      
    

    

; Recorded the status of farm i.e., 
Collection of sick and dead birds flock size, age and litter used 

Postmortem examination of dead birds Clinical examination of sick birds 

Yv Vv 

Gross examination and collection of lung Collection of tracheal swab from 

samples on the basis of avian suspected avian aspergillosis 

aspergillosis affected birds 

A ' Vv 

Samples were kept in plastic jar Preparation of inoculums for fungal 

containing 10% formalin growth 

Vv Vv 

Processing of samples (trimming, Direct inoculation into potato 
processing paraffin embedding, sectioning) dextrose agar (PDA) media 

Staining with H&E stain \ 
Incubate at 25+2°C temperature 

| for 7 days 

Mounted with DPX 

y 

y Observation of colony 

Examination under microscope morphology and colony color         
  

Figure 1. Schematic illustration of the experimental layout 
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3.7 Methods 

3.7.1 Histopathological study 

Lungs having gross lesions were collected from selected farm then preserved at 

10% formalin, after that processed, sectioned and stained for histopathological 

studies following a standard procedure (Luna, 1968). 

3.7.1.1 Materials required for histopathology 

e Samples (Lungs) 

e 10% formalin 

e Chloroform 

e Paraffin 

e Alcohol 

e Tape water 

e Microtome 

e Xylene 

e Hematoxylin and Eosin stain 

e Distilled water 

e Clean slides 

e Cover slips 

e Mounting media (DPX). 

e Microscope 

3.7.1.2 Processing of tissues for histopathology 

1. Collection of tissues and processing 

During tissue collection the following point were taken into consideration- 

The tissues were collected in conditions as fresh as possible. Normal and diseased 

tissues were collected side by side. The thickness of the tissues were as less as 

possible (Smm approximately). 
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The tissues (lungs) were collected from the chicken in the Laboratory of 

Department of Pathology and Parasitology, Hajee Mohammad Danesh Science 

and Technology University, Dinajpur. 

2. Fixation: 10% formalin solusion was added in the plastic container (10 folds of 

the tissue size and weight) and fixed for 3-5 days. 

3. Washing: The tissues were trimmed into a thin section and washed over night 

in running tape water to remove formalin. 

4. Dehydration: The tissues were dehydrated by ascending ethanol series to 

prevent shrinkage of cells as per following schedule. 

i. 50% alcohol — one hour 

ii. 70% alcohol — one hour 

ili. 80% alcohol — one hour 

iv. 95% alcohol — one hour 

v. Absolute alcohol — three changes (one hour for each changes) 

5. Cleaning: The tissues were cleaned in chloroform for 3 hours to remove 

ethanol (1 and half hr in each, two changes). 

6. Impregnation: Impregnation was done in melted paraffin (56-60°C) for 3 

hours. 

7. Embedding: Paraffin blocks containing tissue pieces were made using 

templates and molten paraffin 

8. Sectioning: Then the tissues were sectioned with a microtome at 5-6um 

thickness. The sections were allowed to spread on lukewarm water bath (40-45°C) 

and taken on a glass slide. A small amount of gelatin was added to the water bath 

for better adhesion of the section to the slide. The slides containing section were 

air dried and stored in cool place until staining. 
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3.7.1.3 Routine hematoxylin and eosin staining procedure 

3.7.1.4 Preparation of Ehrlich’s hematoxylin solution 

Reagents Quantity 

Hematoxylin crystals 4.0 gm 

Alcohol, 95% 200.0 ml 

Ammonium or potassium alum 6.0 gm 

Distilled water 200.0 ml 

Glycerin 200.0 ml 

Glacial acetic acid 20.0 ml 

Hematoxylin was dissolved in the alcohol and the alum was dissolve in distilled 

water and mixed thoroughly. After these were in complete solution the glycerin 

and acetic acid were added. 

3.7.1.5 Preparation of eosin solution 

1% stock alcoholic eosin 

  

Reagents Quantity 

Eosin Y, water soluble 1 gm 

Distilled water 20 ml 

95% alcohol 80 ml 

Eosin was dissolved in water and then 80 ml of 95% alcohol was added. 

Working eosin solution 

Reagents Quantity 

Eosin stock solution 1 part 

Alcohol (80%) 0 parts 

0.5ml of glacial acetic acid was added to 100 ml of working eosin solution just 

before use. 

33



3.7.1.6 Staining protocol 

The sectioned tissues were stained as described below- 

li. 

lil. 

iv. 

Vi. 

Vii. 

Vill. 

ix. 

The sectioned tissues were deparafinized in three changes of xyline (three 

minutes in each) 

Then the sectioned tissues were rehydrated through descending grades of 

alcohol as per following schedule. 

e Absolute alcohol - three changes (three minutes for each) 

e 95% alcohol - two minutes 

e 80% alcohol - two minutes 

e 70% alcohol - two minutes 

e Dipping with distilled water for 10 minutes. 

The tissues were stained with Harris hematoxylin for 2-10 minutes. 

Washed in running tap water for 10-15 minutes. 

Then the tissues were dipped in ammonia water (few dips). 

Stained with eosin for one minute. 

Differentiated and dehydrated in ascending grade of alcohol. 

e 95% alcohol — three changes (2-4 dips for each.) 

e Absolute alcohol — three changes (2-3 minutes for each) 

Cleaned in xyline: three changes (five minutes each). 

Tissues were mounted with cover slip by using DPX 

The slides were dried at room temperature and examined under a low (10) 

and high (40x, 100x) power objectives. 

34



3.8 Mycological culture of samples 

3.8.1 Preparation of potato dextrose agar (PDA) media for cultivation of 

fungus 

Commercial potato dextrose agar media were purchased from local agent 

HIMEDIA® (manufactured by HiMedia Laboratories Pvt. Ltd., 23, Vadhani Ind. 

Est., LBS Marg, Mumbai-400086, India). A total of 39.0 gm of media were 

properly mixed with 1000 ml distilled water and boiled to dissolve the media 

completely. It was sterilized using autoclaving at 121°C temperature for 15 

minutes, 15Ibs/ cm’ and dispense in petridishes aseptically for solidification. 

An inoculum was prepared from lung and swab samples and directly streaked on 

PDA media. Then the petridishes were incubated at 25+2°C temperature for 7 

days. After 7 days, observed the colony morphology and colony color to identify 

the Aspergillus sp. 

3.9 Photography 

All images related to the present study were taken directly from microscope using 

different objectives manipulation of zooming system of a digital camera (Canon, 

IXY, 16.1 Mega pixels, Japan). The images were provided following minute 

modification for the better illustration of the study. 

3.10 Statistical analysis 

All the data obtained during the study were analyzed statistically by using SPSS 

(Statistical Package for Social Science) software to find out the P-value. The data 

in relation to age wise incidence and litter wise incidence of avian aspergillosis 

were calculated by t-test and overall incidence and seasonal incidence calculated 

by F-test and Chi-square test, respectively. 
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CHAPTER 4 

RESULTS 

4.1 Incidence study 

4.1.1 Upazilla wise incidence study 

In this study a total of 912 sick and dead commercial broiler chickens from 20 

broiler farms under five Upazilla of Chittagong district of Bangladesh were 

examined grossly for visible lesions of avian aspergillosis under day old to 20 

days of age. The overall incidence of avian aspergillosis was found 6.14%. 

Among five Upazilla of selected area highest and lowest incidence was found in 

Patenga and Sitakunda that were 9.25% and 3.43% respectively and another three 

Upazilla was 6.96%, 6.07% and 4.99% of Boalkhali, Anwara and Pahartali, 

respectively. The F-test value indicates a significant (p<0.01) association of avian 

aspergillosis in Upazilla wise incidence. The details of the results are shown in 

Table 1. 
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Table 1. Incidence of avian aspergillosis in commercial broiler chicken 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

No. of Incidence (%) +SE 
Name of the No. of birds 

: Farm infected birds 
Upazilla observed a In Upazilla Overall 

6 

1 1200 22 (1.83) 

= 550 28 (5.09) 
Sitakunda 3.43° +0.69 

3 650 25 (3.85) 

4 1050 31 (2.95) 

1 550 38 (6.90) 

a 650 72 (11.07) 
Patenga 9.25° +0.88 

3 690 68 (9.86) 

4 525 48 (9.14) 

1 550 27 (4.90) 

2 450 38 (8.44) : 6.14+ 
Anwara 6.07 °° +0.87 

3 650 41 (6.30) 0.58 

4 950 44 (4.63) 

1 850 33 (3.88) 

2 700 69 (9.85) ‘ 
Boalkhali 6.96 * +1.29 

3 680 55 (8.08) 

4 1100 66 (6.00) 

1 1350 41 (3.07) 

2 1000 69 (6.9) ts 
Pahartali 4.99 ~ +0.91 

3 750 46 (6.13) 

4 1300 51 (3.92) 

Total= 20 16,195 912 (6.14) 

F value 2d 

P value 0.007 

Level of ae 

significant           
  

** Significant (p<0.01) 
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4.1.2 Season wise incidence 

Seasonal incidence of avian aspergillosis was also analyzed. It was observed that 

the highest incidence (8.22%) was observed in rainy and lowest (3.16%) in winter 

but moderate (5.16%) in summer (Table 2). The Chi-square value indicates a 

significant (p<0.05) association of avian aspergillosis in season wise incidence. 

Table 2. Seasonal incidence of avian aspergillosis in commercial broiler 

  

  

  

        

  

    

: Total No. of Total No. of | No. of infected | Incidence 
eason 

| farm observed | birds observed birds (%) 

Rainy 9 5995 493 8.22 

Summer 6 4800 248 5.16 

Winter 5 5400 171 3.16 

Chi-square 6.00 

value 

P value 0.019 

Level of . 

significant       
* significant (p<0.05) 

4.1.3 Age wise incidence 

Incidence of avian aspergillosis was analyzed on the basis of age of broiler 

chicken. The incidence was higher (8.27%) in 6-10 days of age than 11-15 days 

(6.85%) and 16-20 days (5.33%) of age and the incidence rate was lower (4.11%) 

in 0-5 days of age range. The t-test value indicates a significant (p<0.05) 

association of avian aspergillosis in age wise incidence. 
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Table 3. Incidence of avian aspergillosis in commercial broiler on the basis of age 

  

  

  

  

  

  

    

Age ae of | ‘Total No. of | No. of infected| Incidence (%) 
(Day) eRe cd birds observed birds +SE 

0-5 5 4900 178 4.11° +0.86 

6-10 5 3350 276 8.27* £1.06 

11-15 5 3420 235 6.85 °° +1.01 

16-20 5 4525 223 5.33? £1.07 

P value 0.050 

Level of x 

significant           

* Significant (p<0.05) 

4.1.4 Litter wise incidence 

In the present study the incidence of avian aspergillosis was considerably higher 

in farms with saw dust as litter. The result revealed that 7.69% incidence of avian 

aspergillosis in farms were being reared on saw dust as litter and 3.46% incidence 

were found in which rice husk was used as litter (Table 4). The t-test value 

indicates a significant (p<0.05) association of avian aspergillosis in litter wise 

incidence. It is speculated that the saw dust is more favorable for fungal growth as 

compared to rice husk because of its higher moisture contents, allowing the fungal 

growth shown in Figure 2a and 2b. 
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Table 4. Incidence of avian aspergillosis in commercial broiler on the basis of 

  

  

  

  

          
  

litter used. 

; Total No. of Total No. of | No. of infected z . 

— farm observed | birds observed birds rr 

Saw dust 12 8295 638 7.69°+1.27 

Rice husk 8 7900 274 3.46°+0.89 

P value 0.042 

Level of 2 

significant 

* Significant (p<0.05) 

  
Figure 2b. Saw dust litter status of experimental flock 
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4.2 Clinical signs 

The clinical signs observed in these birds were respiratory distress, dyspnea, 

gasping and accelerated breathing associated with loss of appetite, stunting 

growth, lethargy and increased thirst were clinically examined (Figure 3a and 3b). 

  
Figure 3. a. Bird showing gasping and b. Birds showing depression. 

4.3 Pathological study of avian aspergillosis 

4.3.1 Gross pathology 

Pulmonary lesions are characterized by multiple hard creams to yellow colored, 

circumscribe plaques a few mm to several cm in diameter seen throughout the 

lungs surface, inside the lungs, scattered in ventral surface of sternum and air 

passages on gross examination (Figure 4a, 4b). The plaques also found in the 

syrinx, air sacs, liver and intestines. Lung parenchyma was consolidated and 

single or multiple necrotic areas are visible on cut surfaces of lungs. 
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Figure 4. a. Lung shows the presence of cream color nodules in plural 

surface, air sacs (arrow). b. Creamy to yellow color nodules shows 

throughout the lung (arrow). 

4.3.2 Histopathological examination 

The microscopical examination showed congestion of pulmonary and perialveolar 

blood vessel and perivascular edema (Figure 5). The normal architecture of the 

lung and air sacs were replaced by disseminated granulomatous foci. The center 

of the granulomatous foci contained caseous necrosis and necrotic cellular debris 

surrounded by rims of heterophils, lymphocytes, macrophages and multinucleated 

giant cells was seen (Figure 6). The nodules consisted of coagulative necrotic 

center (Figure 7). A few, more severe, densification and inflammatory lesions 

were focally present on the pleura and the underlying pulmonary lobules (Figure 

8). 
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Figure 5. Showing congestion of pulmonary, perialveolar blood vessel and 

diffuse edema of pulmonary tissues (arrow) in Lung. H&E stain, 10x. 

  

Figure 6. Areas of caseous necrosis (black arrow) and cellular debris (red arrow) 

in lung. H&E stain, 10x. 

43



  

Figure 7. Aspergillosis showing granuloma formation with caseated center 

(arrow) in lung. H&E stain, 10. 

  

Figure 8. Diffuse densification of the pleural parenchyma by congestion and an 

inflammatory cellular infiltration (arrows) in lung. H&E stain, 10~. 
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4.4 Mycological examination 

The suspected samples (tracheal swab, lung sample after postmortem) were 

inoculated on Potato Dextrose Agar (PDA) media for 7 days at 25+2°C 

temperature to detect characteristic colony of Aspergillus sp. Whitish color colony 

revealed by Aspergillus fumigatus (Figure 9a), parrot green color colony revealed 

by Aspergillus flavus and dark black color colony revealed by Aspergillus niger 

(Figure 9b). 

  

  oie —— 2 

Figure 9. a. PDA media shows whitish color colony of A. fumigatus (arrows). 

b. PDA media shows parrot green color colony of A. flavus (black color 

arrow) and dark black color colony of A. niger (red color arrow) 
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CHAPTER 5 

DISCUSSION 

In the present study, attempts were made to study the incidence of avian 

aspergillosis in commercial broiler chicken at Chittagong district of Bangladesh. 

The incidence of avian aspergillosis was observed on the basis of clinical signs, 

symptoms, postmortem findings, histopathological examination and fungal culture 

in 912 sick and dead chickens of 20 commercial broiler farms and overall 

incidence was 6.14%. Similar incidence have been described by Uddin et ai., 

(2010) reported 7.98% in Narsingdi, Talha et al., (2001) reported 4.20% in 

Mymensingh, Uddin ef al., (2011) reported 1.54%, and Islam ef al., (2009) 

reported 1.60% in Gaibandha district of Bangladesh. 

The present study was revealed that the avian aspergillosis is prevailing 

throughout the year but in rainy season were higher 8.22% might be due to high 

humid weather, followed by 5.16% in summer might be due to both strong 

sunlight and heavy rainfall and 3.16% in winter season might be due to low humid 

weather and statistically significant (P<0.05) differences was found among 

seasons. The results of present study are in-agreement with the findings of Islam 

et al., (2003) reported highest incidence of aspergillosis in rainy season (11.68%), 

than summer (5.33%) and winter (0.52%) season in Sylhet region of Bangladesh. 

The results also agreement with Sajid et al., (2006) reported highest incidence of 

avian aspergillosis in summer season (54.84%) than winter (25.80%), autumn 

(12.9%) and spring (6.45%) seasons in Pakistan. The results also disagreement 

with the Uddin et al., (2010) who reported highest incidence in winter season 

(3.95%) than rainy (3.31%) and summer (0.72%) seasons in Narsingdi of 

Bangladesh. This variation might be due to the different climatic factors such as 

humidity, temperature, rainfall etc. which influence the ecology of organism and 

host and geographic location of the experimental area. 
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The incidence of avian aspergillosis with respect to age was significantly 

(p<0.050) higher (8.27%) in between 6-10 days of age than 11-15 days (6.85%), 

16-20 days (5.33%) and lowest (4.11%) incidence shown in between 0-5 days of 

age. The findings are similar with Islam ef al., (2003) and Uddin et al., (2010) 

who reported highest incidence of aspergillosis in between 0-7 days of age in 

Sylhet and Narsingdi region of Bangladesh. These findings also supported by 

Bennet (1988) and Sajid et al., (2006) who reported that increased susceptibility 

of young chickens to aspergillosis might be due to immaturity of phagocytes or to 

environmental factors. 

In the present study the incidence of avian aspergillosis was significantly 

(p<0.042) higher in farms were being reared on saw dust (7.69%) and rice husk 

(3.46%) as litter. The present from results, it is obvious that litter is usually the 

source of infection, which is supported by Dyar et al., (1984) and Rao et al., 

(1982). The result also strongly agree with Sajid et al., (2006) who reported 

incidence of aspergillosis increased when chicken reared on saw dust than rice 

husk as litter and incidence was 67.74% and 32.26% respectively might be due to 

high moisture content of saw dust allowing more fungal growth than rice husk. 

Dyspnea, gasping and accelerated breathing associated with loss of appetite, 

stunting growth, lethargy and increased thirst were clinically examined. The result 

also strongly agree with Sajid et a/., (2006) and Pascal et al., (2011) who reported 

dyspnoea, gasping and nasal discharge occur in acute form of aspergillosis. 

Postmortem examination revealed congestion of lungs, multiple hard creamy to 

yellow colored circumscribe plaques found throughout lung surface and air sacs. 

Similar findings were reported by Perelman and Kuttin (1992), Bhattacharya 

(2003) and Schmidt ef al., (2003) they observed gross lesions in postmortem 

findings of duckling, chicken, and ostrich respectively. 

Congestion of pulmonary and perialveolar blood vessel and perivascular edema 

were found in the present study by histopathological examination that is similar 

with findings of Medani et al., (2004). Microscopically, caseous necrosis and 
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necrotic cellular debris found within the granulomatous foci of lung tissues. The 

findings of present study was strongly agreement with the study of Akkoc et al., 

(2009) and Badhy et al., (2003) they reported the presence of caseous necrotic 

mass surrounded by fewer inflammatory cells in nodular lesions. Present study 

revealed the nodules consisted of coagulative necrotic center and densification of 

pleura with underlying pulmonary lobules. Similar result were demonstrated by 

Medani ef al., (2004) who reported presence of coagulative necrotic center in 

aspergillosis lung and Femenia et al., (2007) who reported a few, more severe, 

inflammatory lesions were focally present on the pleura and the underlying 

pulmonary lobules of lungs experimentally infected with Aspergillus fumigatus. 

In the present study, culture of Aspergillus sp. was carried from suspected samples 

on Potato Dextrose Agar (PDA) media for 7 days at 25+42°C temperature and 

identified the Aspergillus sp. according to the color of colony as whitish color 

colony for Aspergillus fumigatus, parrot green color colony for Aspergillus flavus 

and dark black color colony for Aspergillus niger. The findings of present study 

were in line with the findings of Reddy et al., (2010) who reported the same result 

on rice grain in South Asia. Yokota et al., (2004) who reported that white to green 

mold growth on the walls of caseous thickened air sacs when cultured yielded 

pure growth of Aspergillus fumigatus. Ustimenko (1982) also isolated Aspergillus 

fumigatus from lung tissue of dead chicken. 
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CHAPTER 6 

CONCLUSIONS AND RECOMMENDATIONS 

From the results of present study it may be concluded that avian aspergillosis 

present in every farms in study area and overall incidence was 6.14% and among 

five Thana, Patenga shown higher (9.25%) incidence. The disease was prevailing 

throughout the year in Chittagong district and the incidence increases in rainy 

season and 6-10 days of age chicken. The saw dust litter is also has an important 

role in the incidence of aspergillosis in commercial broiler. The confirmatory 

diagnosis was done by histopathological examination and fungal culture on 

selective media for identification of fungal species.In the context of this study, it 

may be recommended that, infection with Aspergillus sp. in young chicks has 

been somewhat controlled by hatchery sanitation. Moldy litter or feed should be 

avoided to prevent outbreaks of aspergillosis. Examination of premises or 

materials used for feed or litter usually will reveal the source of infection. Areas 

around feed hoppers and watering places are fertile areas for growth of molds. 

Unless a permanent yard system is used, frequent moving of feed troughs and 

watering places is advisable. Drainage is advisable for areas where water is likely 

to stand after rains. Daily cleaning and disinfection of feed and water utensils will 

aid in eliminating infection. Spraying the ground around containers with chemical 

solutions may be advisable if it is impossible to change feeding areas frequently. 

In outbreaks, a 1:2000 aqueous solution of copper sulfate for all drinking water 

may be used to aid in preventing the spread. The mold count of contaminated 

litter and the mortalities due to aspergillosis can be reduced by treating the litter 

with nystatin and copper sulfate. Evidently, increased ventilation within poultry 

rearing houses reduces the airborne mycoflora suggesting that this could be used 

as a preventive measure in controlling aspergillosis. 
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