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INTRODUCTION

Newcastle Disease (ND) is one of the viral poultry
diseases that has a major impact on the global poultry
industry. This disease has been reported to be
widespread in various regions of the world, including

©2026 School of Veterinary Medicine and Biomedical Sciences

ABSTRACT

Background: Newcastle disease (ND) is a highly contagious viral disease of poultry that
causes substantial economic losses worldwide. The Newcastle disease virus (NDV) is
pantropic and can induce lesions in multiple organs, particularly the respiratory and
digestive systems, resulting in varying pathological manifestations among different
chicken types.

Aims: This study aimed to determine and compare the histopathological characteristics
and distribution of lesions in the respiratory and digestive organs of domestic and
broiler chickens that died from Newcastle disease under field conditions.

Methods: A qualitative observational study was conducted using paraffin-embedded
trachea, lung, and proventriculus tissues obtained from domestic and broiler chickens
previously confirmed positive for ND by immunohistochemistry. All tissue samples were
stained with hematoxylin-eosin (HE) and examined descriptively to evaluate
histopathological changes and lesion distribution patterns.

Results: Histopathological examination of the respiratory organs revealed tracheitis
and pneumonia characterized by congestion, hemorrhage, edema, inflammatory cell
infiltration, epithelial desquamation, and necrosis, with multifocal to diffuse distribution
patterns. In the digestive organs, particularly the proventriculus, lesions consisting of
hyperemia/congestion, hemorrhage, inflammatory cell infiltration, necrosis, and
epithelial desquamation were observed, also exhibiting multifocal to diffuse
distribution. Comparative analysis demonstrated that domestic chickens exhibited a
more extensive distribution of histopathological lesions than broiler chickens in field
cases.

Conclusion: Newcastle disease infection in field cases is characterized by tracheitis and
pneumonia in the respiratory organs and proventriculitis in the digestive organs.
Histopathological lesions are distributed multifocally to diffusely, with domestic
chickens showing a broader extent of lesion dissemination than broiler chickens.

Asia, Africa, and America, and is categorized as a
notifiable disease by the World Organisation for Animal
Health (OIE, 2013). The first outbreak of ND was
reported on the island of Java, Indonesia, in 1926,
before becoming widely known through reports in
Newcastle-upon-Tyne, England (Dharmayanti et al.,
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2024). To date, ND remains a major threat to the

sustainability of poultry production,
developing countries.

Newcastle Disease is caused by avian paramyxovirus
type 1 from the Avulavirus genus in the Paramyxoviridae
family (Hui et al., 2019). The Newcastle Disease virus
(NDV) is highly contagious and can be transmitted
directly or indirectly through contact with infected
poultry, feces, respiratory secretions, and contaminated
equipment (Snoeck et al., 2013). This virus has been
reported to infect more than 250 species of poultry and
birds, with virulence levels influenced by host factors
and circulating virus strains (OIE, 2021). Broiler chickens
are one of the hosts susceptible to ND infection, with
mortality rates reaching 100% in infections by virulent
strains, resulting in significant economic losses (Etriwati
etal., 2023b).

Based on clinical manifestations, NDV is classified
into five pathotypes, namely viscerotropic velogenic,
neurotropic velogenic, mesogenic, lentogenic, and
asymptomatic enteric (Alexander & Senne, 2008). In
general, NDV circulating in the field often belongs to
virulent strains (Walker et al., 2022). The report by AK et
al. (2019) shows that 93.66% of isolates from the cloaca-
oropharynx of poultry in Aceh Besar Regency and Banda
Aceh City fall into the high-virulence category. This
finding is reinforced by Etriwati et al. (2023a), who
reported that of 106 chicken carcasses necropsied at the
Pathology Laboratory of the Faculty of Veterinary
Medicine, Syiah Kuala University, 44.4% were confirmed
positive for ND. Furthermore, Maulina et al. (2024)
reported that 120 chicken carcasses were confirmed to
be infected with ND, consisting of layer, domestic, and
broiler chickens.

NDV replication is known to cause damage to various
organ systems, particularly the respiratory, digestive,
and nervous systems (Hartaputera et al., 2024).
Common pathological and histopathological lesions of
ND include tracheitis, pneumonia, proventriculitis,
enteritis, pericarditis, myocarditis, interstitial nephritis,
splenitis, atrophy of the bursa of Fabricius, and
encephalitis (Etriwati et al., 2017). In addition, the ND
virus has a relatively high mutation rate, which can
increase virulence, expand tissue tropism, and
strengthen viral replication ability, thereby affecting the
pattern and severity of tissue damage (Ramey et al.,
2013; Lu et al., 2022).

The severity of lesions caused by NDV infection is
influenced by various factors, including viral virulence,
the age of the chickens, genetic factors, environmental
conditions, and the host’s immune status (Kapczynski et
al.,, 2013). One factor that plays a key role in the
development of immunity against ND is vaccination. Hu

especially in

et al. (2022) state that vaccination is the primary
strategy for the prevention and control of ND in the
poultry industry. Nakamura et al. (2014) and Regmi et al.
(2024) reported that the protective efficacy of vaccines
is associated with a reduction in tissue damage and the
severity of lesions in chickens infected with ND. The
severity of ND infection can also vary among different
chicken breeds. Walugembe et al. (2022) demonstrated
that genetic factors contribute to differences in
chickens’ responses to NDV infection, resulting in
varying disease severity across breeds. Therefore,
histopathological studies of internal organs in ND field
cases, particularly in the context of comparisons
between chicken types, are important for
understanding variations in tissue responses to ND virus
infection.

MATERIALS AND METHODS

Ethical Approval

This research has been approved by the Animal
Experimentation Ethics Committee of the Faculty of
Veterinary Medicine, Syiah Kuala University Ref:
214/KEPH/2023.

Research Procedure

This study used a qualitative observational method
with respiratory and digestive organ samples consisting
of the trachea, lungs, and proventriculus from 5
domestic chickens and 5 broiler chickens that had been
confirmed positive  for NDV based on
immunohistochemical testing. Hematoxylin and eosin
staining preparations were then made, hematoxylin and
eosin staining were performed, and histopathological
images were observed.

Preparation of Hematoxylin and Eosin (HE) Staining

Paraffin blocks are cut into 5 ym thick sections using
a rotary microtome. The resulting paraffin strips are
floated in a water bath at a temperature of 45°C. The
tissue preparations are then placed on an object glass.
The object glass containing the preparation is then
incubated in a slide warmer at a temperature of 37.5°C
for 12 hours (Gamble, 2008).

Hematoxylin and Eosin (HE) Staining

The staining procedure begins with deparaffinization
using xylol | and Il for 5 minutes each, followed by
immersion in absolute alcohol I and I, 96% | and I, and
90% | and Il for 3 minutes each. Next, the specimen is
immersed in water for 3 minutes, then immersed in
hematoxylin for 2 minutes and rinsed with running
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water. Then the specimen is dipped into acid alcohol
twice or more if the blue color is too intense. After that,
it is rinsed with water three times. Next, the specimen
is immersed in eosin for 2 minutes and dipped five
times in water.

The specimen is dipped in 96% alcohol | and II, and
absolute alcohol | and Il for 2 minutes each. Then the
specimen is soaked in and dipped three times in xylol.
After the staining process is complete, the specimen is
dripped with entellan and immediately covered with a
cover glass (Gamble, 2008).

Histopathological Observation

Histopathological observation of the trachea, lungs,
and proventriculus, in domestic chickens and broiler
chickens infected with Newcastle disease virus was
performed by observing lesions found in HE-stained
samples. Histopathological lesion assessment was
performed according to parameters, namely
congestion, edema, hemorrhage, inflammatory cell
infiltration, and desquamation in the trachea. In the
lungs, the parameters were congestion, edema,
hemorrhage, inflammatory cell infiltration, and
necrosis. In the proventriculus, the parameters were
hyperemia/congestion, hemorrhage, inflammatory cell
infiltration, necrosis, and desquamation.

The degree of lesion distribution in the tissue was
assessed based on the modified theory of Barros &
Rissi (2021), namely distributed at a single small site
(focal) with a mild degree of lesion, distributed across
several separate sites (multifocal) with a moderate
degree of lesion, and extending across nearly the entire
tissue (diffuse) with a severe degree of lesion.
Observations were made using 100x maghnification in
five fields of view.

Data Analysis

The results of the observations were analyzed
descriptively based on the degree of lesion spread
presented in the form of images and tables.

RESULTS AND DISCUSSION

Histopathological observations in broiler chickens
and domestic chickens infected with ND in field cases
showed lesions in the respiratory and digestive organs
with multifocal to diffuse degrees of spread. In general,
the types of lesions found in both types of chickens
were relatively similar, but the degree of spread and

severity of the lesions varied between groups (Tables
1). Domestic chickens showed a more severe degree of
spread compared to broiler chickens (Figure 1). Based
on anamnesis and maintenance history, broiler
chickens in the observed ND field cases were known to
have received vaccination against NDV, while domestic
chickens did not have a history of vaccination against
NDV.

In the respiratory organs, the trachea of domestic
chickens showed signs of tracheitis characterized by
multifocal ~ congestion, diffuse edema, diffuse
hemorrhage, diffuse infiltration of inflammatory cells,
and diffuse desquamation of the epithelium. The
trachea of broiler chickens also showed tracheitis,
characterized by multifocal congestion, diffuse edema,
multifocal hemorrhage, diffuse infiltration of
inflammatory cells, and diffuse epithelial desquamation.

Histopathological examination of the lungs in
domestic chickens revealed pneumonia characterized
by diffuse congestion, diffuse edema, diffuse
hemorrhage, and diffuse infiltration of inflammatory
cells. Additional lesions, including necrosis, thrombi,
emphysema, and purulent exudates, were also
observed in domestic chickens. In broiler chickens,
pneumonia was characterized by multifocal congestion,
diffuse edema, multifocal hemorrhage, and multifocal
infiltration of inflammatory cells. Additional lesions
such as necrosis and thrombi were also found in broiler
chickens, whereas emphysema and purulent exudates
were not observed.

In the digestive organs, the proventriculus of
domestic chickens showed features of proventriculitis
characterized by diffuse hyperemia/congestion, diffuse
hemorrhage, diffuse infiltration of inflammatory cells,
diffuse necrosis, and diffuse epithelial desquamation.
The proventriculus of broiler chickens also exhibited
proventriculitis, characterized by multifocal
hyperemia/congestion, multifocal hemorrhage, diffuse
infiltration of inflammatory cells, diffuse necrosis, and
diffuse epithelial desquamation.

Histopathological lesions with a diffuse distribution
were more predominant in domestic chickens than in
broiler  chickens.  Overall, the pattern of
histopathological lesions observed in the respiratory
and digestive organs indicates that domestic chickens
tend to exhibit a wider distribution of lesions and a
greater degree of severity than broiler chickens in field
cases.
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The differences in the appearance and distribution
of ND histopathological lesions in domestic chickens
and broilers in field cases indicate variations in tissue
response to viral infection. Although both types of
chickens show involvement of the respiratory and
digestive organs, the pattern of lesion distribution in

domestic chickens is more often diffuse than in
broilers. This indicates that NDV infection in domestic
chickens tends to involve a wider range of tissues,
which may reflect differences in host resistance,
immune status, and husbandry conditions in field
cases.

In the respiratory organs, the trachea and lungs, the
lesions observed were vascular and inflammatory
changes such as congestion, hemorrhage, edema, and
inflammatory cell infiltration, accompanied by
epithelial damage in the form of desquamation and
necrosis. These findings are consistent with those of
Kabiraj et al. (2020), in chickens infected with NDV,
histopathological lesions in the lungs were in the form
of edema, congestion, hemorrhage, alveolar rupture,
and extensive mononuclear cell infiltration, while in the
trachea there was edema, epithelial desquamation,
tracheitis with inflammatory cell infiltration, and
desquamated epithelium was found in the tracheal
lumen. Several previous studies have mentioned that

hemorrhage and inflammatory cell infiltration are
common lesions found in the lungs of chickens
infected with NDV (Putra et al,, 2012; Lu et al., 2022;
Hartaputera et al., 2024). This is reinforced by Etriwati
et al. (2017), who stated that the lungs of both young
and adult chickens showed severe microscopic
damage, characterized by congestion, edema, and
mononuclear cell infiltration within and on the walls of
the alveoli.

The difference in lesion distribution between
domestic chickens and broilers indicates that the
respiratory epithelium is the primary target of the ND
virus, but the severity and extent of tissue involvement
may vary. The more extensive lesions in domestic
chickens are thought to be related to longer or uneven
exposure to the virus and generally lower biosecurity
measures compared to intensive broiler farming
systems. This is consistent with the views of Saelao et
al. (2018) and Zhang et al. (2023), who state that the
severity of Newcastle disease pathological
manifestations is influenced by virus virulence, host
immune response, and environmental factors.

In the digestive organ proventriculus, lesions in the
form of hemorrhage, inflammatory cell infiltration,
necrosis, and epithelial desquamation indicate that the
ND virus has a high affinity for digestive tract tissue.

Table 1. Degree of Histopathological Lesions in Each Organ. Not observed (-), the distribution of focal lesions with a
mild degree (F), multifocal with a moderate degree (M), diffuse with a severe degree (D)

Organ Parameters Lesion

Type Chicken

Domestic Broiler

Trachea Congestion
Edema

Hemorrhage

Infiltration of inflammatory cells

Desquamation

Lungs Congestion
Edema

Hemorrhage

Infiltration of inflammatory cells

Necrosis
Emphysema
Purulent exudate

S =200 =Z2goZ20=Z

Proventriculus Hyperemia/Congestion

Hemorrhage

Infiltration of inflammatory cells

Necrosis

Desquamation of the epithelium

vElvEvEvEvIEdEdivEvEvEvEviivEvEvE RS

oo =XZ=Z
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Farhana & Khaton (2024) found lesions in the
proventriculus of 9-week-old commercial chickens on a
farm, including congestion around the lobules,
necrosis and inflammatory cell infiltration, and
hyperemia in the proventriculus gland epithelial cells.
Joao et al. (2022) stated that hemorrhage can be
found in the proventriculus of chickens infected with
Newcastle disease. Research by Etriwati et al. (2017)
also mentioned that epithelial cell desquamation,
hyperemia, and inflammatory cell infiltration can be
observed in the proventriculus of chickens infected
with NDV.

Variations in lesion distribution patterns between
domestic chickens and broilers in the digestive organs
reinforce the assumption that local and systemic
immune responses play a role in determining the

severity and extent of mucosal damage. Lesions that
spread more diffusely in domestic chickens indicate
that the pathological process is more extensive than in
broilers. The larger extent and greater severity of
lesions observed in domestic chickens compared to
broiler chickens in this study are likely associated with
differences in vaccination status. Broiler chickens had
a history of ND vaccination, whereas domestic
chickens had not been vaccinated. Khader et al. (2020)
reported that vaccinated chickens developed milder
lesions than unvaccinated chickens following NDV
infection, suggesting that vaccination plays an
important role in reducing the degree of tissue
damage caused by viral infection. According to
Etriwati et al. (2023b), unvaccinated domestic chickens
show diffuse hemorrhagic lesions, while vaccinated

Figure 1. Histopathological lesions in domestic and broiler chickens infected with ND. A, C, E: domestic
chickens; B, D, F: broiler chickens A and B. Trachea, C and D. Lung, E and F. Proventriculus. Hyperemia (a),
edema (b), hemorrhage (c), inflammatory cell infiltration (d), emphysema (e), purulent exudate (f), epithelial
desquamation (g). Hematoxylin and eosin staining. Magnification 100x.
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broilers only show petechial lesions that are focal to
multifocal in distribution. This indicates that lesions
observed in domestic chickens appear more severe
compared to other chickens infected with NDV.

Therefore, the difference in vaccination status
between the two groups of chickens is presumed to
have contributed to the variation in lesion severity
observed in this study.

Overall, Newcastle disease in field cases causes
pathological manifestations in the respiratory and
digestive organs of both domestic and broiler
chickens. Although the types of lesions observed are
relatively  similar, including vascular changes,
inflammation, and epithelial damage, domestic
chickens tend to exhibit a more diffuse distribution of
lesions than broiler chickens. According to
Kusumawardani and  Robin  (2018), severe
inflammation is characterized by extensive tissue
damage, diffuse infiltration of inflammatory cells, and
widespread edema and hemorrhage. Differences in the
distribution and severity of these lesions indicate
variations in the host response to NDV infection.
Broom and Kogut (2019) stated that differences in
immune responses among chicken strains can
influence the level of susceptibility to the disease and
the development of associated lesions. Therefore,
comparing the histopathological features of domestic
and broiler chickens can provide a Dbetter
understanding of the variations in ND manifestations
under field conditions.

CONCLUSION

Newcastle disease infection in the respiratory
organs is characterized by tracheitis and pneumonia,
while proventriculitis is found in the digestive organs.
Histopathological lesions are multifocal to diffuse.
Comparatively, domestic chickens exhibit a more
widespread distribution of lesions than broiler
chickens in field cases.
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