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ABSTACT

Newcastle Disease and Avian Influenza subtype H5N1 are highly contagious poultry
diseases that cause substantial economic losses in the poultry farming industry. This study
was aimed to identify the infections of Newcastle Disease and Avian Influenza viruses in
commercial chickens in Marga and Penebel Districts, Tabanan Regency, Bali Province, by
observing clinical signs, anatomical pathology changes and performing hemagglutination
(HA) and hemagglutination inhibition (HI) tests. The research involved 16 broiler chickens
samples showing suspected signs of Newcastle Disease and Avian Influenza H5N1
infections. The methods included field clinical examination (observation), pathological
examination (necropsy) to assess anatomical pathology, virus isolation using embryonated
chicken eggs, and serological testing (HA and HI tests). The findings indicated that chickens
infected with Newcastle Disease and Avian Influenza generally exhibited greenish-white
diarrhoea, respiratory disorders such as rales, coughing, and difficulty in breathing, as well
as neurological signs including torticollis and incoordination. Anatomical pathology findings
revealed haemorrhages in the lungs, intestines, and cecal tonsils, petechiae on the
proventriculus, and brain congestion. Of the 16 broiler chicken samples, ten tested positive
in the haemagglutination test, while five were confirmed by haemagglutination inhibition as
infected by Newcastle Disease and or Avian Influenza H5N1. The research results
concluded that the combination of clinical examination, pathological examination (necropsy)
and HA and HI laboratory tests was effective in determining a definitive diagnosis of ND
and Al.

Keywords: Newcastle disease subtype H5N1; Avian Influenza; commercial chickens;
HAJ/HI test

367


mailto:amirmau@student.unud.ac.id
http://ejournal4.unud.ac.id/index.php/juvet

Maulana et al. Jurnal Veteriner

ABSTRAK

Peyakit tetelo (Newcastle Disease) dan flu burung (Avian Influenza) subtipe
H5N1 adalah penyakit unggas yang sangat menular dan menyebabkan kerugian ekonomi
yang besar pada industri peternakan unggas. Penelitian ini bertujuan mengidentifikasi infeksi
virus penyakit tetelo dan flu burung tersebut pada peternakan ayam di Kecamatan Marga dan
Penebel, Kabupaten Tabanan, Provinsi Bali, dengan mengamati tanda klinis, perubahan
patologi anatomi, serta melakukan uji hemaglutinasi dan hambatan hemaglutinasi. Penelitian
menggunakan 16 ekor sampel ayam pedaging yang menunjukkan tanda-tanda kuat
terinfeksi penyakit tetelo (Newcastle Disease) dan flu burung (Avian Influenza) subtipe
H5N1. Metode yang digunakan meliputi observasi lapangan, nekropsi cadaver ayam untuk
mengamati peubahan patologi anatomi, isolasi virus menggunakan telur ayam yang telah
berembrio dan uji serologi. Hasil penelitian menunjukkan bahwa ayam yang terinfeksi
penyakit tetelo dan flu burung umumnya menunjukkan gejala diare berwarna putih
kehijauan, gangguan pernapasan seperti rales, batuk dan kesulitan bernapas, serta tanda
neurologis termasuk tortikolis dan inkoordinasi. Temuan patologi anatomi memperlihatkan
perdarahan pada paru-paru, usus dan tonsil sekum, petekie pada lambung kelenjar atau
proventrikulus, dan pembendungan (kongesti) pembuluh darah otak. Dari 16 ekor ayam
sampel, sepuluh di antaranya positif berdsarkan uji hemaglutinasi (HA), sementara lima
sampel diteguhkan berdasarkan uji hambatan hemaglutinasi (HI) terinfeksi oleh penyakit
tetelo dan atau oleh flu burung subtype H5N1. Hasil riset disimpulkan bahwa kombinasi
pemeriksaan klinis, pemeriksaan patologi (nekropsi) dan uji laboratorium HA dan HI efektif
untuk menentukan diagnosis definitif ND dan Al.

Kata-kata kunci: penyakit tetelo (Newcastle Disease); flu burung (Avian Influenza) subtipe
H5N1; peternakan ayam; uji HA/HI

INTRODUCTION

Newcastle Disease is a highly conta-
gious viral infection in poultry caused by
Avian Paramyxovirus serotype 1, belonging
to the genus Avulavirus and family Paramy-
xoviridae (Maclachlan and Dubovi, 2016).
Its severity varies from subclinical infection
to severe disease with mortality rates up to
100% (OIE, 2012). Meanwhile Avian Influ-
enza is caused by a virus belonging to the
Orthomyxoviridae family with a segmented
RNA genome that promotes mutation (Lycett
et al., 2019). Both diseases present similar
clinical signs, including respiratory, diges-
tive and nervous disorders, such as greenish-
white diarrhoea, coughing, sneezing, torti-
collis and incoordination (Kencana et al.,
2012; Ayuti et al., 2024). These viruses
spread rapidly through faeces and respiratory
secretions, contaminating the environment -

(OIE, 2021). In Bali, especially Tabanan Re-
gency, Newcastle Disease and Avian In-
fluenza remain endemic and cause signi-
ficant losses (Kencana et al., 2012; Kencana
et al., 2021). However, most available data
in this region are based on historical out-
breaks, leaving a significant gap in under-
standing the current antigenic characteristics
of the circulating viruses. Given the high
mutation rate of Avian Influenza and the
persistent nature of Newcastle Disease, there
is an urgent need to re-evaluate the field
strains to ensure that existing control mea-
sures and vaccination programs remain ef-
fecttive against contemporary threats. This
study was aimed to isolate Newcastle Di-
sease and Avian Influenza viruses from field
cases using embryonated chicken eggs and
identify them through hemagglutination and
hemagglutination inhibition tests (Emilia et
al., 2015; OIE, 2021), as part of the efforts to
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improve poultry disease control strategies in
the region.

RESEARCH METHODS

Research Object

This study is descriptive observatio-
nal which the object of this study was 16
head of commercial broiler chickens age 2-3
weeks with a presumptive diagnosis of New-
castle Disease. Eight chickens originated
from Marga District and eight from Penebel
District, Tabanan Regency, Bali. To mini-
mize selection bias, the inclusion criteria
were strictly defined as chickens exhibiting a
clinical score of at least based on pathog-
nomonic signs, including respiratory distress
(gasping), digestive disorders (greenish diar-
rhoea), and neurological symptoms (torti-
collis or incoordination) and were sampled
directly from farms in both districts.

Research Materials

Samples consisted of organs showing
lesions compatible with Newcastle Disease
and Avian Influenza infections, including
whole brain, apical lobes of the lungs,
proventriculus, duodenal loop and cecal ton-
sils. Sample collection was performed thro-
ugh field surveys, followed by necropsy after
the death of the chickens using standard
dissection tools (scalpel, scissors, forceps)
and collection containers (Eppendorf tubes,
organ containers) to collect approximately 2—
5 gof each target tissue. Samples were
transported in cool boxes and either pro-
cessed immediately or stored at —20°C.
Tissue suspensions (10-20%) were prepared
in phosphate-buffered saline (PBS), homoge-
nized with sterile instruments, centrifuged at
2,500 rpm for 10-15 minutes (centrifuge,
micro shaker), and treated with penicillin and
streptomycin at 37°C for 30 minutes.

Isolation and Identification

Virus isolation was performed by
inoculating 0.1-0.2 mL of the processed
suspension into the allantoises cavity of 10-
day-old embryonated chicken eggs using
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syringes. The eggs were candled (candling
lamp), marked, drilled, sealed with nail po-
lish, and incubated at 37°C (incubator) up to
five days and monitored daily via candling.
Embryonic deaths occurring within the first
24 hours were discarded as non-specific
trauma. After 24 hours, eggs with dead
embryos or those reaching the end of the
incubation period were chilled at 4°C for at
least two hours before harvesting. Allantoise
fluid was harvested from dead embryos
using micropipettes and stored in sterile
micro tubes for hemagglutination (HA) and
hemagglutination inhibition (HI) tests. The
HA and HI tests were performed on U-
bottom 96-well micro plates using micro-
pipettes. A 1% red blood cell suspension was
prepared from specific pathogen-free chic-
ken blood collected into Ethylenediamine
Tetraacetic Acid (EDTA) tubes, washed and
centrifuged as per OIE (2021).

Data Analysis

Data were tabulated and analyzed
descriptively based on HA/HI results, clini-
cal signs and anatomical pathology changes.
Sampling was conducted in Marga and
Penebel Districts, with laboratory analysis at
the Biomedical and Molecular Biology La-
boratory, Faculty of Veterinary Medicine,
Udayana University.

RESULTS AND DISCUSSION

Result

To describe the occurrence of New-
castle Disease (ND) and Avian Influenza
(Al) H5N1 cases in Marga and Penebel
Districts, Tabanan Regency, Bali, sixteen
total of 16 head of commercial chickens
showing clinical signs of respiratory, diges-
tive and neurological disorders were sam-
pled. The examination results revealed that
all samples exhibited clinical signs and
anatomical pathology changes, with a pre-
dominance of digestive system disorders
found in all 16 examined samples. Speci-
fically, 14 samples showed gross lesions in
the digestive system, including haemorrhage
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in the cecal tonsils, intestines and petechiae
in the proventriculus. Nervous system disor-
ders such as torticollis and respiratory symp-
toms like dyspnoea or lung haemorrhage
were observed in nine specific samples
(TB1, TB4, TB5, TB6, TB9, TB10, TB11,
TB12 and TB15).

Of the sixteen samples tested using
the haemagglutination (HA) test, ten samples
were positive and six samples were negative.
Subsequent serological testing using the
haemagglutination inhibition (HI) test with
standard ND and Al-H5N1 serum identified
that of the ten HA-positive samples, only
five were confirmed positive for the target
viruses. The HI test results identified four
samples (TB5, TB6, TB11, and TB13) as
positive for mixed infection of ND and Al-
H5N1. Meanwhile, one sample (TB9) was
positive for AI-H5N1 infection only. The
remaining five HA-positive samples (TB2,
TB4, TB7, TB8 and TB10) tested negative in
the HI test for both ND and AlI-H5N1.

Discussion
Clinical Signs and Pathological
Changes. Clinical signs from this study

indicating ND and AI-H5N1 in Marga and
Penebel Subdistricts involved disorders of
the respiratory, digestiveand nervous systems
(Figure 1). The predominance of digestive
system disorders found in all examined
samples indicates a tendency for the cir-
culating ND and Al-H5N1 viruses to attack
and persist in the digestive system (Mari-
appan et al., 2018; Tyasasmaya et al., 2016).
Meanwhile, the variation in the severity of
nervous and respiratory symptoms suggests
the possibility of differences in virus viru-
lence or immunity levels among individual
chickens (Hewajuli and Dharmayanti, 2011).
Based on the study results (Table 1), of the
16 chicken samples experiencing digestive
system disorders in the form of greenish-
white diarrhoea, six samples tested negative
in the HA test, it may caused by a few
reason, for example disease agents that do
not have haemagglutinin, such as Salmonella
gallinarum and Escherichia coli.
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Figure 1. Condition of chicken samples prior to
necropsy A) Nervous disorder: torti-
collis; B) Digestive disorder: presence of
fecal stains.

Both bacteria can cause systemic infections
with clinical signs of digestive disorders but
do not produce haemagglutinin, so they are
not detected in the HA test (Kamble et al.,
2017). In other case, the cause results from
genetic changes. In the case of the AI-HIN2
virus, the KI141IN point mutation can
eliminate HA activity while the virus itself
continues to be present and functional (Wen
et al., 2024).

Nervous system disorders such as
incoordination and torticollis were found in
nine samples collected, namely TB1, TB4,
TB5, TB6, TB9, TB10, TB11, TB12, and
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Table 1. Results of chicken sample testing based on serological examination

Both ND
HI Test HI Test

Subdistrict HA Test  HATest (Al-HsNL A Al
Positive Negative Serum) Serum) HSN.l

Positive
Marga 6 2 2 5 >
Penebel 4 4 2 3 5
Total 10 6 4 5 4

Note : The data represent the serological test result of sampled chickens

Table 2. Summary of findings in chicken samples that tested positive in the HI test

Sample - - Positive HI Test
No Codes Clinical Findings Result
Congestion in the brain, hemorrhage in the intestines, ...
. . . Positive ND and
1 TB5 petechiae in the proventriculus, and hemorrhage in
Al-H5N1
the lungs
9 TB6 Congestion in the brain, hemorrhage in the intestines, Positive ND and
and hemorrhage in the lungs Al-H5N1
TB9 Congestion in the brain Positive AlI-H5N1
4 TB11 Congestion in the brain, hemorrhage in the intestines, Positive ND and
and hemorrhage in the lungs Al-H5N1
. . . Positive ND and
5 TB13  Hemorrhage in the intestines Al-H5N1L

Note : TB is the code used to represent samples taken in Tabanan Regency.

TB15. The emergence of disorders in the
nervous system that is not detected in HA
test may be caused by the viral load in the
brain tissue did not reach the required
threshold since the haemagglutination (HA)
assay necessitates 10% to 10° viral particles
per mL, the results remained negative despite
the presence (false negative) of the virus
(Howley and Knipe, 2020).

Respiratory disorders in chickens
such as rales, coughing, dyspnoea, and oede-
ma of the comb found in samples TB2, TB4,
TB5, TB6, TB7, TB10, TB11, TB12, and
TB16. The negative HA test in some samples
might happen because haemagglutinin pro-
tein is highly sensitive to heat, extreme pH
changes, or bacterial contamination within
the sample. If the cold chain is compromised
during transport to the laboratory, the HA
protein can become denatured. While the
virus may still be detectable via polymerase
chain reaction (PCR) as the genetic material
remains present, but it cannot be detected by

HA test (Swayne, 2020).

Anatomical pathology changes obser-
ved in broiler chickens included haemor-
rhage in the lungs, congestion in the brain,
petechiae in the proventriculus, and haemor-
rhage in the cecal tonsils and intestines
(Figure 2). This is in line with Zhang et al.
(2023) regarding the anatomical pathology
changes in ND, involving organs of the
digestive, nervous and respiratory systems.

The anatomical pathology findings
showed that lesions in the digestive system
were the most frequently found. Of all the
samples examined, 14 samples experienced
changes in the digestive system. This finding
is consistent with the report of Kabiraj et al.
(2020) on ND anatomical pathology lesions,
including haemorrhage in the cecal tonsils,
intestines and petechiae in the proven-
triculus, in accordance with field findings in
ND cases. Lesions in the nervous system
were also found in organ samples TB1, TB4,
TB5, TB6, TB9, TB10, TB11, TB12, a
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Figure 2. Anatomical pathology findings A) Congestion in the brain; B) Hemorrhage in the
intestine; C) Hemorrhage in the cecal tonsils; D) Hemorrhage in the lungs.

Figure 3. Anatomical pathology findings. Presence of fibrinous exudate in the lungs.

Figure 4. Haemaglutination (HA) test result
Notes: negative control (yellow border); titre 2° (red border); positive control (black border)
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Figure 5. Hemagglutination Inhibition (HI) test results for ND and Al

Notes:

red blood cell control (red border); antigen control (yellow border); Al positive haemaglutination

inhibition observed (blue border); ND positive haemaglutination inhibition observed

Figure 5. Hemagglutination Inhibition (HI) test results for ND and Al

Notes:

red blood cell control (red border); antigen control (yellow border); Al positive haemaglutination

inhibition observed (blue border); ND negative haemaglutination inhibition observed

TB15, indicating the presence of disease
agents that cause anatomical pathology cha-
nges. As found by Nishiura et al. (2020),
Avian Leucosis’ Virus from the Alpharetro-
virus genus, which does not have haemag--
glutinin, causes lesions in the nervous sys-
tem, especially in the brain such as encepha-
litis and glioma.

Lesions found in the respiratory sys-
tem organs in samples TB2, TB4, TB5, TB6,
TB7, TB10, TB11, TB12, and TB16 showed
that the lungs experienced haemorrhage indi-
cating changes leading to ND and Al-H5NL1.
However, the HA test showed that there were
samples that expe-rienced cha-nges but did
not show positive results in the HA test.

The anatomical pathology examina-
tion of lung tissue (Figure 3) revealed the
deposition of fibrin exudates in samples TB8
and TB11. This finding can be associated
with infection by disease such as colisep-
ticemia caused by E. coli, a bacterium that
does not produce haemagglutinin (Panth,
2019).\

Analysis Based on HA/HI Tests

Clinical and anatomical pathology
examinations revealed the presence of ND
and Al-H5N1. To confirm the diagnosis, HA
/HI tests were conducted as stated in the
study by Mao et al. (2022), and these tests
were used as confirmatory methods to detect
the presence of viruses in samples. The test
results showed a correlation between clinical
signs, pathological changes and the presence
of ND and Al-H5NL1 viruses confirmed sero-
logically, thereby strengthening the diag-
nosis of ND cases in the tested samples. In
this study. The HA and HI test results is
presented in Figure 4 and Figure 5. Mean-
while Choi et al. (2013) explained that the
HA test works by detecting viral antigens
based on their ability to bind and agglutinate
erythrocytes and the HI test functions to
identify specific antibodies against ND and
Al-H5N1 viruses using standard sera. In this
study, only a rapid HI test was performed
using standard ND and AI-H5N1 sera from

373



Maulana et al.

Pusvetma Surabaya without calculating anti-
body titres.

The HI test results using ND and Al-H5N1
sera showed that several samples, namely
TB5, TB6, TB11, and TB13, tested positive
against both types of sera. This finding indi-
cates mixed infections, where chickens infec-
ted with ND were also simultaneously infec-
ted with Al-H5N1 virus as shown in Figure
5. This condition reinforces the suspicion
that, in some field cases, ND virus infection
does not occur alone but can coincide with
Al-H5N1 virus infection (Gowthaman et al.,
2019). Mixed infections between ND and Al-
H5N1 can occur due to several factors, such
as simultaneous exposure in the environment
or infection by one virus like NDV, which
can suppress the chicken's immune system,
thereby facilitating infection by other viruses
such as AI-H5N1 (Hassan et al., 2016; Musa
et al., 2020).

Among the samples that tested posi-
tive in the HI test using ND and Al-H5N1
sera, sample TB9 (Figure 6) showed a posi-
tive result for infection with AI-H5N1 only.
Not all chickens are exposed to equal amo-
unts of both viruses, if exposure to the ND
virus is lower or does not occur in certain
samples, only AI-H5N1 will be detected
(Ripa et al., 2021).

Of the ten samples that tested positive
in the HA test, five (TB5, TB6, TB9, TB11
and TB13) gave positive results in the HI
test, while the other five samples (TB2, TB4,
TB7, TB8 and TB10) showed negative
results. Negative HI results in HA-positive
samples indicate that the causative agents
possess haemagglutinin protein but are not
caused by ND or AI-H5N1 viruses. Other
diseases that also have haemagglutinating
ability and can cause systemic symptoms in
the nervous, digestive and respiratory sys-
tems besides ND and AI-H5N1 include
Infectious Coryza (snot disease) in chickens
caused by Avibacterium paragallinarum. A
study by Potehin et al. (2019) showed that A.
paragallinarum isolates exhibited haemag-
glutination activity when tested. Other Al
mivirus subtypes such as H3N3, HON2 and
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H7N7 also have haemagglutinin proteins and
can cause systemic infections in poultry,
including respiratory and digestive symp-
toms. Some of these subtypes are low patho-
genic in poultry and have become increa-
singly adaptive, thus going undetected in HI
tests using AI-H5N1 serum (Wan et al.,
2023).

Relevance of Field ND Virus to the Stan-
dard Serum

The relevance between field strains of
ND and AI-H5N1 viruses and the standard
sera from Pusvetma Surabaya used in sero-
logical tests, such as the HI test, is a key
determinant of diagnostic and surveillance
accuracy (Mao et al., 2022). The haemag-
glutinin (HN protein) of ND and Al-H5N1
viruses serves as a key antigen that interacts
with specific antibodies in the serum. The
structural compatibility of the HN protein
epitope with the standard serum antibodies
de-termines the success of the haemagglu-
tination inhibition reaction (Jin et al., 2021).
If mutations occur in the HN protein epitope,
the standard serum may fail to recognize the
field virus antigen, potentially resulting in
false-negative outcomes that can interfere
with the early detection of ND infection
(Moustapha et al., 2023). As in the case of
TB4, the observed clinical signs and anato-
mical pathology changes were highly consis-
tent with ND infection, but the HI test results
using standard ND and AI-H5N1 sera were
negative.

Another possibility of a negative HI
result is that this study only used a rapid HI
test, making it less sensitive, resulting in a
negative HI result (false negative). It is
important to note that this is not considered
to be uninfected by the ND or Al virus
because the ND virus in Bali has mutated
with the discovery of ND Genotype VIli
(Kencana et al., 2025) which was previously
ND Genotype VIIh (Adi et al., 2010),
although the ND virus mutation is not as fast
as the Al virus. The AI-H5N1 virus in Bali
has also mutated with the report of the Al-
H5N2 clade 2.2 virus in chickens from
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Penebel, Bali (Kencana et al., 2020). There-
fore, further testing with PCR and sequen-
cing is needed to obtain more accurate test
results.

The effectiveness of the HI test as a
diagnostic method also depends on the anti-
genic match between the field virus strain
and the standard serum (Choi et al., 2013).
Antigenic mismatch, for example due to
mutations in the HN gene that alter epitope
structure, can reduce the sensitivity of the HI
test. This poses a risk of inaccurate test
results, such as failure to detect the presence
of antibodies that actually exist in the sample
(Luetal., 2022).

The Correlation Between Clinical, Patho-
logy Signs and Serological Tests

Based on the results of the study, the
correlation between clinical signs, anatomi-
cal pathology changes and serological test
results appeared quite evident, although not
entirely consistent. In Marga and Penebel
Subdistricts, chicken samples exhibited clini-
cal signs in the form of digestive, respiratory
and nervous disorders, yet only 10 out of 16
samples were confirmed positive through the
HA test, and five out of 16 samples tested
positive through the HI test using ND and
Al-H5N1 sera. This indicates that although
clinical signs and macroscopic lesions in
organs were visible, ND and AI-H5N1 virus
infections still require laboratory confirma-
tion through serological tests to ensure an
accurate diagnosis, considering factors that
may affect the detection of viruses or anti-
bodies (Pranatha et al., 2018).

CONCLUSION

It can be concluded that chickens sus-
pected of being infected with Newcastle
Disease (ND) virus and Avian Influenza-
H5N1 (Al-H5N1) virus showed clinical signs
in the form of disorders of the digestive
system, respiratory system, and nervous sys-
tem. The most frequently observed anatomi-
cal pathology changes were haemorrhage in
the lungs, intestines, cecal tonsils, and pete-
chiae in the proventriculus, as well as con-
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gestion in the brain.

These findings confirm that Virus
isolation using embryonated chicken eggs
and HA/HI tests are effective in identifying
ND and AI-H5N1 infections in field cases.
However, some cases with clinical signs and
anatomical pathology characteristic of ND
and AI-H5N1 were not serologically confir-
med.

SUGGESTION

In conducting this study, the rese-
archer faced limitations in terms of sample
size, funding, media and time. Therefore, to
support better research outcomes in the
future, the researcher hopes that subsequent
studies can address the gaps in this study and
further improve upon it.
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