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ABSTRACT

Background : One of the most deadly diseases affecting chickens is

Newcastle disease. Both the poultry industry and household village
hens suffer severe losses of Diseases. Due to the free-ranging nature of
domestic chickens in villages, there is a significant likelihood that they
may come into touch with wild birds, which may serve as a reservoir
for numerous viral infections .

Aims: The current study was conducted to clarify the real evidence
that the Layer chickens play important role in the epidemiology source
of NDV.

Methods : Group of Layer chickens were used at 50 and150 day old
for identification of the NDV. Antibody Rapid Test Kit (BIO-TEK
Instruments Inc., USA) used to identify the positive cases, all positive
cases by this kit were tested by Enzyme- Linked Immunosorbent
Assay (ELISA) to determine the antibody titers against NDV in all
study groups.

Results : Current study revealed that antibodies against NDV were
detected with the mean titer of 11286.42+ and 2232.391to each age
groups respectively In 90 serum samples taken from hens without a
history of Vaccination from five districts in the Diyala province
between September and October 2023, the ELISA test was performed
to look for antibodies against the Newcastle disease virus.
Post-mortem lesions in the nervous, digestive, and reproductive
systems have been documented. The severe alterations has appeared in
the female reproductive system, such as hemorrhagic stigmata on the
ovarian follicles. Proventricular mucosal bleeding and necrotic
hemorrhage areas on the mucosal surface of the gut, particularly the
cercal tonsils, were found in the digestive system. Proventiculus liver,
cecal tonsils, spleen, kidney, brain, and heart all underwent
histopathological alterations. The ELISA test result during the study
period showed high levels during and after 7 days after infection NDV
.By ELISA 97% of sera were found to be positive

Conclusions

Infectious Newcastle Disease virus infection was endemic inlayer
chickens of Diyala Governorate regardless of the control program
using commercial vaccines. It seems the maternal antibodies and
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vaccination did not protect chickens against NDV infection, which
might indicate the virus circulation in industrial farms in the study
area. Therefore, it is recommended to conduct more Serological
studies for local detection of the viruses and the preparation of NDV
vaccine from local isolates.

Introduction

Newcastle disease (ND) is a serious viral illness
that affects poultry and is very costly. It affects
numerous avian species and is widespread
throughout the planet. A notable range in
morbidity and Mortality is a feature of the illness
[1]. In 1926, Newcastle-upon-Tyne, England,
and Java, Indonesia, both experienced the first
known ND outbreaks [2]. Avian paramyxovirus
serotype-1 (APMV-1), a virus belonging to the
family  Paramyxoviridae and the genus
Awvulavirus, is the cause of Newcastle disease
[3]. A single-stranded,  non-segmented,
enveloped RNA virus with negative sense is
known as an avian paramyxovirus [4]. There is a
fecal-oral route of transmission, with the
respiratory route contributing where there are
close bird-to-bird relationships contact [5].
Newcastle disease virus (NDV) infects chickens,
guinea fowls, turkeys, and a there are 250
species of domestic and wild birds, The severity
of the sickness that the various APMV-1 strains
produce in birds and its clinical symptoms vary
greatly [7]. Lentogenic, mesogenic, and
velogenic strains are differentiated based on
their  pathogenicity in  chickens. While
mesogenic strains primarily produce acute
respiratory symptoms, lentogenic strains can
also  cause  moderate  respiratory  or
gastrointestinal illnesses [8]. As vaccines,
lentogenic and mesogenic strains are used [9].
The cause of severe illness and high mortality in
poultry is velogenic strains. These velogenic
viruses are further separated into viscerotropic
and neurotropic strains based on the primary
clinical symptoms [10].With the fewest eggs
produced 2 to 3 weeks after infection, layers
infected with NDV may only show a drop in egg
production during the first week after infection.
Thereafter, the number of eggs produced will
start to increase. The mutant strains of NDV
known as pigeon paramyxovirustype 1 (PPMV-
1) viruses, which are linked to illnesses in
pigeons, have a global distribution [11].whilst
others have widened their host range and can
even infect geese [12]. Ducks were also the
source of NDV strains that were pathogenic for
chickens [13]. It was discovered that quails were
susceptible to ND virus infection of the
velogenic pathotype [14]. Human welfare is
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significantly impacted by poultry diseases,
particularly in rural regions where village or
backyard chickens are a major source of income
and food [15]. A lot of money is also spent by
nations with industrialized poultry production to
stop ND, stop ND-related losses, keep ND-free
statuses, or eradicate ND following an outbreak
[16]. Newcastle disease virus, also known as
avian paramyxovirus-1, is a member of the
genus Awvulavirus. This genus was categorized
under the paramyxovirus subfamily. This
subfamily and the subfamily of pneumovirinae
were assigned to the order Mononegaviralis'
paramyxoviridae family [17]. This serotype was
determined using hemagglutination inhibition
(HI) and neuraminidase inhibition (NI) assays
[18]. Following aerosol infection and digestive
tracts, NDV begins to replicate in the mucosa of
the superior respiratory system. The virus moved
from cell to cell, and the ciliary movement of the
host assisted the infection[19]. The viraemia
transports the virus to the parenchymal organs
the spleen, liver, lungs, kidney, and bone
marrow shortly after infection and amplification.
Within 22 to 44 hours of infection, the virus can
be identified in nearly all bodily tissues. Birds
start to die when the virus enters the brain after
no longer replicating in non-nervous tissues [20,
21]. Generally, the sickness is more severe in
younger chickens. with a dangerous virus on the
move. Young chicks may die suddenly and
without any clinical symptoms. Natural entry
points for infection include the Nostril and
mouth cavity, and eyes. For the quick serological
detection of NDV antibodies in serum samples,
there is the ELISA test. The purpose of the test
is to determine how well NDV antibody binds
antigen coated plates. For the detection of
antibodies to NDV, numerous ELISA tests have
been created, and various commercial ELISA
kits are readily available. principal benefit of
ELISA above other traditional tests[22].
Numerous serological tests, such as single radial
immunodiffusion, single radial hemolysis, agar
gal immune diffusion, virus neutralization in
chick embryos plaques, hemagglutination
inhibition (HI), and enzyme linked immune
sorbent assays (ELISA), have been used to
detect NDV antibodies [23]. The obtained NDV
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ELISA titre values show a comparison between
the NDV antibody level in each field chicken
serum tested and the NDV ELISA kit positive.
Materials and Methods

Study Design and Sample Collection
Methods: Study Area:

Serological detection of this experiment was
carried out in the Virology Laboratory, College
of Veterinary Medicine, Diyala University,
Diyala, Irag, while the practical experiment was
carried out in Canaan, Baladruz, Shahrban,
Buhris, Diyala Governorate.

Experimental Birds

A total number of 90 layer chickens at,50 and
150 days- old were distributed into two groups
of 22birds for each group. The 90 from each
group were used for the serological
identification .All the birds were housed in cages
supplied with water and feed offered ad Labium.
The diet based on corn and soybean meal and
formulated as balanced ration according to [24].
Also gathered were tissue samples from birds
that had Clinical signs appeared of NDV.
Spleen, liver, lung, and trachea samples were
obtained during the immediate post-mortem
examination. These samples were placed in
labeled flasks and kept at a temperature of 70°C.
ELISA Test:

The NDV ELISA kit was used to monitor NDV
antibody levels in affected flocks. ELISA -
Synbiotics Corporation, United States, used the
Windows computer application Profile 2.0 to
carry out the ELISA monitoring tests. Using
(BIO-TEK, Newcastle disease virus antibody
test kit ) the ELISA kits were applied in
accordance with the manufacturer's instructions.
Using the manufacturer-provided software, the
antibody titer in each sample was determined.
The same program was also used to determine
the geometric mean titer for each group of serum
samples. The processing of serum samples for
the ELISA test was carried out in accordance
with the manufacturer of the aforementioned
ELISA kit's instruction manual.

Collection Of Specimens: Blood Sampling
From each group, 3-5 ml blood samples were
collected from 90 birds from the wing by vein
puncture by using disposable syringe (Terumo,
Japan). The blood was collected from the two
groups of layer chickens at different age into
sterile tubes without anticoagulants. The blood
was allowed to clot at room temperature for 45
minutes then centrifugation at 3000rpm for 5
minutes (Hettich Centrifuge, Germany), after
that the serum was transferred into new tubes,
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and stored frozen in plastic vials at -20°C until
use.

Monitoring Antibodies Titer By ELISA
Collected of blood samples from laying hens are
taken from wing vein ,collected by ependroff
tube and left for a period at room temperature
after then the blood was deposited and the serum
separated from blood ,was stored in a (-20)
degree and send to laboratory for ELISA tests. A
commercial ELISA kit (BIO-TEK,Newcastle
disease virus antibody test kit) was performed
according to manufactures direction to determine
Ab levels against ND vaccine.

Statistical analysis

Statistical analysis program SPSS was used to
analysis the data, by using chi-square test and
frequency. P value at the 95% confidence level
was computed for significant result.

Results and discussion

Monitoring antibodies titer by ELISA:

The results of antibody titers to NDV measured
by Elisa test at 50and 150 days old are shown in
table, land 2The measurement of antibodies
against NDV that collected from 90 layer
chicken (as indicated by ELISA test) at 50 days
old for the group 2, showed amarked elevation
11286.42with 2232.391for Mean respectively,
for the first collected serum when it was
compared to the findings in the first group of the
same age .125 with 130 for St. Deviation and
Std. Error respectively (Tables, 1). On the other
hand, the measurement of antibodies titers
against NDV on day 150 showed also non-
significant elevation in the mean antibody titer
of layer chickens With fewer than three groups,
linearity measures for Age /days * result cannot
be computed.

Table 1: Means of antibody titer against NDV on
layer chickens as measured by ELISA test.

NDV titer
NDV INFECTION | N Mean Std. Deviation
Negative 23% | 2232.391 | 3673.39
Positive 67% | 11286.42 | 4645.602
Total 90 8972.611 | 5925.427
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Table 2: Means of antibody titer against NDV on
50 and 150 days layer chickens as measured by

LISA test
Age /days NDV antibody titer | Total
Positive | Negative
(50-59) days 6% 29% 35%
(60-69) days 2% 10% 12%
(70-79)days 6% 9% 15%
(80-89) days 0% 6% 6%
(90-99) days 2% 2% 4%
(100-150) days | 7% 11% 18%
Total 23 67 90
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Figure 1: Effect of age in distribution of
antibody titer against NDV infection.
Monitoring antibodies titer are Region Urban
and Rural by ELISA

On the other hand, the measurement of
antibodies titers against NDV showed also non-
significant elevation in the mean antibody titer
Region Urban and Rural showed a marked
(Tables.3).

Table 3: Means of antibody titer against NDV
layer chickens as measured by EL ISA test.

NDV INFECTION | Region Total
Urban | Rural

Negative 9% 14% 23%

Positive 33% 34% 67%

Total 42 48 90
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10
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Figure 1: Effect of Region Urban and Rural in
distribution of antibody titer against NDV
infection.

Post mortem

Some chickens that were displaying clinical
symptoms were put to death. nerves signs of
torticollis (Figure 2). Destructions appear after
infection DNV in  chickens.  (figure3)
Proventricular mucosal bleeding was observed in
the digestive system (figure 4), as well as
necrotic hemorrhage areas on the mucosal
surface of the colon, particularly the cecal tonsils
(figureb).
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7
Figure 3 Destructions appear after infection NDV
in chickens.

showed petechiae and small ecchymoses on the
tips of proventricular glands.

Figure 5: Peyer patches cecal Postmortem lesions

Discussion

These findings are crucial for comparing the
many NDV strains responsible for outbreaks in
commercial poultry from various nations and
assessing their pathogenicity to various avian
species. For the planning of control strategies
and understanding of NDV epidemiology, the



Tikrit Journal of Veterinary Sciences (2023) 1(2): 63 - 69

finding that NDV was excreted for up to 20 days
(24 dpi) without any clinical indications of the
disease is particularly significant [25]. These
findings highlight the value of researching viral-
host interactions while concentrating on each
distinct virus strain.

Clinical manifestations of NDV included
nervous system tremors, paralyzed limbs, and
digestive symptoms of greenish-dark diarrhea.
Reproductive systems were also affected, with
dramatic drops in egg production and eggs that
were deformed and bleached two weeks after
infection. Returning gradually, the quality of the
egg and shell gradually improved, confirming
the NDV infection [26, 27] These results are
noted by other publications. Post-mortem
examination revealed a variety of lesions in
severely afflicted layer hens, including
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