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SUMMARY

The present study was done with the aim of investigating an outbreak on a poultry farm. The birds kept on the poultry farm exhibited signs of
ruffled feathers, anorexia, soundless gasping and dyspnoea. A total of 13 Kadaknath and 7 Delham Red breed dead birds were necropsied in the
Department of Veterinary Pathology and showed several tiny, variable-sized, white-yellowish nodules on the lungs, air sacs and intestine.
Histological evaluation of the stained tissue sections of the lungs reflected the presence of multiple granulomas comprising a central necrotic area,
along with the infiltration of heterophils and giant cells. Fungal hyphae were also observed to invade peri-bronchiolar and interstitial tissue in
association with haemorrhages in the lung sections. On inoculation on Sabouraud Dextrose Agar (SDA) plate, velvety colonies which were green in
the centre and white at the periphery were observed. The use of copper sulphate as a therapeutic agent and the replacement of the litter in the poultry
resulted in a dramatic decline in the mortality. The present outbreak was identified as systemic aspergillosis on the basis of clinical manifestations,
gross and microscopic lesions and fungal isolation.
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Aspergillosis has been reported in a wide range of  and steroids, all aggressively increases the susceptibility of
avian species around the world, and probably all birds are ~ birds to mycotic infections. The present manuscript
vulnerable to this infection (Tell, 2005). Aspergillosis is  addresses the pathology of aspergillosis in a poultry flock.

one .Of the most common fungal di'seases of avian This study was conducted to identify the cause of
respiratory system and sometimes infection may spread to mortality in poultry chicks submitted for post-mortem
the visceral organs as well. It is a fungal disease caused by  oyamination to the Department of Pathology, DGCN
different species of the widespread opportunistic oy AS, CSKHPKV, Palampur (Himachal Pradesh). The

saprophytic genus Aspergillus, specifically Aspergillus  jffected flock was visited, and clinical symptoms were
fumigatus (Barnes and Denning, 1993). Similar invasive  jocumented.

mycosis can be produced by other species of fungi including
Aspergillus flavus, Aspergillus niger, Aspergillus glaucus
and Aspergillus terreus. These organisms flourish on
organic matter in a warm (25° C) humid environment, such
as chicken litter, feed, hatchery-damaged eggs and poorly
ventilated systems. Aviary litter is abundant in organic
materials, which promotes the proliferation and
sporulation of Aspergillus fumigatus, resulting in the
production of a large number of conidia that can remain

active in the environment for a long time and are easily _ _ , i
distributed in the air (Arne et al., 2011). The primary sections of 4-6p thickness were obtained and stained for
microscopic examination using the routine Haematoxylin

& Eosin technique (Luna, 1968). Grocott’s methenamine
silver (GMS) staining technique was used on duplicate
sections to confirm the presence of fungi in the lung tissues
(Luna, 1968). Direct microscopic evaluation was carried
out in the impression smear from lungs using Lactophenol
cotton blue stain to detect the fungus.

Dead birds were systematically inspected during
necropsy following a standard protocol for diagnosis
(Julian and Boulianne, 2013). The physical condition of
the carcasses as well as evident gross pathological lesions
of the organs were documented. The representative tissue
samples (lungs) of approximate thickness of 5 mm were
taken during necropsy and preserved in 10% neutral
buffered formalin for histopathological examination.
Following appropriate fixation, paraffin embedded tissue

virulence factor associated with the pathogenesis of
Aspergillus fumigatus is the tiny size of its conidia (2-10
um), which facilitates inhalation and colonisation of the
terminal airways of the susceptible birds (De Oca et al.,
2017). Stress-induced immunosuppression is a key factor
associated with the vulnerability of birds to mycotic
infections. Poor husbandry practices, undernourishment,

pre-existing illness, and the long-term use of antibiotics Aspergillus fumigatus was isolated from the affected
organs such as the lung and airsac. The samples were
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Figs. 1 to 7. (1a) Lungs reflecting adhesions (Box) with thoracic wall along with caseous nodules (Black Arrow). (1b) White-yellowish,
circumscribed, raised, multifocal to coalescent, variable sized caseous nodules in the lungs.; (2) White to yellowish nodules of varying sizes evident
on thoracic and abdominal air sacs.; (3) White and yellowish, raised, variable sized caseous nodules evident on the serosal surface of the intestine. ;
(4a) Lung: Granuloma characteristic of aspergillosis, exhibiting eosinophilic central necrosis (star) encapsulated by thin layer of fibrous tissue (H&
E*40x).; (4b) Intralesional septate hyphae, similar to the letter “Y”” (arrow), morphologically compatible with Aspergillus spp. (H& E*400x). ; (5)
Pulmonary granulomas: Evidence of black coloured septate fungal hyphae through silver impregnation of the external wall of the fungus (GMS
Staining*40X). ; (6) Velvety colonies on 4th day post incubating showing central green zone and white peripheral zone depicting colony
characteristics of Aspergillus fumigatus (SDA). ; (7) Conidiophores of Aspergillus fumigatus with semispherical and dome shaped swollen apex
bearing conidia, metulae, and phialides (Lactophenol cotton blue staining 400x).

directly streaked on Sabouraud Dextrose Agar (SDA)
plates and incubated for 5 days at 37° C. The characteristics
colony features and the microscopic appearance of fungi
were used for identification of Aspergillus species. Direct
slides were also prepared from culture for identification of
mycelium and hyphae organisation and were examined by
the wet mount method using the Lactophenol cotton blue
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staining method (Karunakaran et al., 2010).

The affected birds showed general clinical indications
of aspergillosis, which included ruffled feathers, anorexia,
increasing emaciation and dehydration. The affected birds
exhibited moderate to severe dyspnoea, gasping and death.
The findings are consistent with previous studies that
indicated dyspnoea, gasping and nasal discharge in the



acute type of aspergillosis (Sajid et al., 2006; Arne et al.,
2011).

Dead birds upon post-mortem examination revealed
the presence of multifocal, well-demarcated, white-
yellowish caseous nodules in the lungs (Fig. 1A and Fig.
1B), air sacs (Fig. 2) and intestines (Fig. 3). The nodules
were variable in size, ranging from 2-10 mm in diameter.
The lung parenchyma had become consolidated. There
have been reports of similar findings of nodular lesions in
the lungs (Latge, 2001, Akan et al., 2002).

Microscopic investigation of lung histopathology
revealed multifocal-to-coalescent granulomatous reaction
having eosinophilic central necrotic area along with the
infiltration of heterophils, macrophages, and giant cells
encapsulated by the fibrous tissue layer (Fig. 4A).
Numerous Y-shaped intralesional septate hyphae were
observed (Fig. 4B) which are morphologically consistent
with Aspergillus spp. Haemorrhages were observed in
peribronchiolar and interstitial tissue. The duplicate
section stained with Grocott methenamine silver staining
technique clearly demonstrated hyphae of regular diameter,
with septations into dichotomous branches, typically at
acute angles similar with Aspergillus fumigatus (Fig. 5).

On the 4" day post-incubation on SDA, gross
examination of petri dishes revealed velvety colonies with
a green central area surrounded by a white zone at the
periphery (Fig. 6). The colonies were examined by placing
the fungal culture between a slide and coverslip, using a
sterile loop. They were then stained with lactophenol
cotton blue and observed under magnifications ranging
from 100x to 400x. The examination revealed unbranched
fungal hyphae bifurcating at a 45° angle, featuring distinctive
conidiophores with a dome-shaped swollen vesicle at the
tip and bearing lengthy chains of conidia, metulae, and
phialides (Fig. 7).

Aspergillus thrives in moist soils, decomposing
materials, organic detritus, and free grains. Species of
Aspergillus, in particular, sporulate profusely, with each
conidial head releasing hundreds of conidia into the
atmosphere with a diameter tiny enough to reach the
alveoli of the lungs via the upper respiratory tract. If spores
are concentrated in the lungs, the fungi can spread to other
regions of the body, causing either localised or systemic
infections that typically result in death (Powell et al.,
1994). Immuno-suppression is a crucial component that
makes birds more susceptible to infection. Stress, in
combination with other variables such as confinement,
poor husbandry practices, starvation, pre-existing sickness
and the prolonged use of antibiotics and steroids, increases
susceptibility. In the current investigation, the condition

121

was diagnosed based on history, clinical manifestations,
gross and microscopic examination, and fungus isolation.
The litter material (paddy straw mixed with sawdust)
readily absorbs moisture and may act as a good medium for
the proliferation of Aspergillus, leading to disease.
Granulomatous nodular lesions are commonly restricted to
the lungs and air sacs. Our findings are consistent with
others who discovered that lesions in birds are frequently
restricted to the lungs and air sacs (Charlton et al., 2008).
The lung’s histopathology revealed granulomas with
eosinophilic necrotic cores surrounded by heterophils and
giant cells. These findings have already been reported by
others (Islami et al., 2009). The disease condition might
have occurred due to improper hygiene and sanitation with
improper ventilation and high humidity, which led to
mouldy litter. The affected birds were treated using copper
sulphate solution. Copper sulphate was administered
orally at a rate of 1g per litre, twice daily in water, for a
period of 7 days. To disinfect the premises, the Bordeaux
mixture was sprayed as a fungicide (Agrios, 2005). The
mixture was prepared by individually adding 1 kg of
copper sulphate (CuSo,) and 1 kg of slaked lime (Ca(OH),)
to 10 litres of water, allowing each solution to stand
overnight. On the next day, both solutions were strained,
combined, and the final volume was adjusted to 15 litres

for spraying. Concurrently, the old litter material (paddy
straw mixed with sawdust) of the flock was replaced with
fresh litter. Furthermore, griseofulvin can also be given at
the dose rate of 2 mg/litre via drinking water for 5 days.
The copper sulphate treatment of the flock along with litter
replacement was found to be beneficial, as the severity of
the clinical signs in the affected birds decreased on the
third day and recovered fully within 5-7 days of treatment
initiation (Srinivasan et al., 2014).

We can conclude that aspergillosis in poultry can
cause significant mortality in a short span of time, leading
to high economic losses. So, it becomes essential to
diagnose the disease as early as possible by observing
clinical signs along with the systematic necropsy of dead
birds. After tentative diagnosis, adoption of therapeutic
approach along with managemental improvisation reduces
mortality significantly and thus preventing the poultry
farm from economic crisis.
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