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Abstract

Newcastle disease is one of the most important viral diseases affecting
the poultry sector in Nineveh Governorate in particular and Iraq in general,
as field infections with this virus cause huge economic losses. This virus is
one of the most common and widespread viruses, causing pathological
disorders in several important systems in infected birds, including the
digestive, nervous and respiratory systems. The northern region, especially
Nineveh Governorate, has been suffering for decades from continuous
outbreaks of Newcastle disease in broiler chickens. Despite the
implementation of vaccination programs that begin from the first day after
hatching, these outbreaks are still ongoing and unjustified, causing losses
ranging from 8-100% of the flock. Based on the above, the current study
aims to isolate the virus that causes Newcastle disease in broiler chickens
and grow it on embryonated chicken eggs for four passes using the
allantoic cavity, in addition to using polymerase chain reaction to record
the sequence of the virus’s genetic material and document it in the global
GenBank, while conducting a challenge test by vaccinating chicks with
field-applied vaccination programs and determining the extent of response.
Chicks were immunologically tested by measuring antibody levels and
using a challenge test, as well as studying the pathological changes
associated with this experiment.

Continuous monitoring was conducted on poultry farms in Nineveh
Governorate showing signs of Newcastle disease. After confirming the
disease in the flock by performing a necropsy on dead cases and matching
these gross lesions with reference lesions of the disease in chickens,
samples were taken from the recently dead or killed cases at autopsy.
Tissue samples were also taken from the spleen, proventriculus, trachea,

and brain. These samples were placed in clean, sterile plastic containers
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and transferred to the Immunology Laboratory at the College of Veterinary
Medicine at the University of Mosul for virus isolation. After isolation, the
virus was injected into the allantoic cavity of chicken eggs for four
consecutive passes. Viral DNA was extracted from these samples, and
polymerase chain reaction was used for molecular diagnosis. The virus's
genetic sequence was identified, similarity between the genetic sequences
was determined, multiple sequence alignments were established, and an
evolutionary tree was constructed.

For the pilot study and challenge test, two hundred and forty-one-day-
old Rose 308 broiler chicks were used in this experiment, randomly
distributed into four groups, these chicks were vaccinated with three types
of programs vaccines. The first group was given a vaccine containing the
LaSota vaccine strain (Italian origin), produced by the Italian company
Fatro, and containing live virus at a concentration of 10° live virus/dose.
The virus was grown on embryonated chicken eggs using the La Sota
strain. The second group was given a vaccine containing the Clone Cl
vaccine strain (Italian origin), produced by the Italian company Fatro, and
containing live virus at a concentration of 10° live virus/dose. The virus
was grown on embryonated chicken eggs using the Clone Cl strain. The
third group was given a vaccine containing the vaccine strain VII genotype
C4152R21 (of Korean origin), produced by the Korean company KBNP,
containing live virus at a concentration of 10° live virus per dose. The virus
was grown on embryonated chicken eggs using strain VII genotype
C4152R21. On days 7, 14, 21, 28, 35, and 40, ten chicks from each group
were killed to take blood samples to assess antibody levels. Samples were
taken from the spleen, bursa of Fabricius, thymus, and cecal tonsils and
placed in formalin for histopathological examination. A portion of the
tissue samples was frozen for polymerase chain reaction (PCR) testing.

The results of the real-time polymerase chain reaction (RT-PCR) test using
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primers specific to Newcastle disease virus (NDV) showed that the virus
genes were tested by observing the fluorescence curves of the PCR
amplification cycles. The positive result was shown by the gradual increase
in the fluorescence curve. The results showed the presence of 15 positive
samples out of a total of 18 fields from which the samples were collected.
The results of the molecular study using the PCR technique after
amplifying the extracted viral DNA template that was collected during the
study and using the F gene-specific primer showed the appearance of clear
positive bands according to the final reaction size. It was found that all
samples previously examined by the real-time PCR were positive. The
similarity results between the isolates obtained during the study also
showed a similarity rate of 78.9%. The results of the multiple sequence
alignment of the F gene of the Newcastle virus showed the presence of
constant regions of the nucleotide sequence of the F gene of the local strain
under the name of the genetic registry at 252 nitrogen bases, in addition to
the presence of common, variable and missing regions within the
sequences. As for the rest of the other strains under the name of the genetic
registry number at 252 nitrogen bases, there were common, variable and
missing regions within the sequences. As for the results of the virus’s
development in the embryos of poultry eggs, the results of injecting the
gliding swab fluid of the infected organs, which include the five isolates
that were diagnosed and registered in the global gene bank, showed the
presence of clear lesions on the embryos of chicken eggs. These lesions
varied in severity and increased with the progress of the passes. The most
obvious of them was the death of the embryo with the appearance of
bleeding on it, especially in the visceral area, the head with its dwarfism
and the appearance of lesions on the allantoic membrane. They also varied
in severity and included an increase in its fluids with the presence of

bleeding and the appearance of spots. In addition, the passes showed an
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increase in the standard The frequency of passes increases with the time
required to kill the embryo.

The maternal immunity value at one day of age reached 1520. This
value decreased at 7 days of age, varying by group, but was lowest for the
unvaccinated group. It continued to decline gradually at 14 days of age.
Antibody titers then increased at 21 days of age for all vaccinated groups,
but were significantly higher in the first group. Antibody titers continued
to decline in the unvaccinated group, while the other three groups showed
significant differences. Antibody titers decreased slightly for the three
vaccinated groups at 28 days of age, then increased significantly for the
second group at 35 days of age. Antibody titers were very low for the
unvaccinated group. The protection provided by the vaccines after
exposing vaccinated chicks to a challenge test at 35 days of age was 80%
for the first group, 90% for the second group, 70% for the third group, and
0.0% for the unvaccinated group. The severity of the lesions that appeared
on the dead chicks varied depending on the type of viral strain used in the
challenge test, as well as between groups, with these symptoms and lesions
being less severe in the second group. We conclude from the current study
that the viral strains causing the disease outbreaks in Mosul are highly
virulent. Furthermore, the thoughtful use of vaccines, exemplified by the
program used in the second group, yielded the highest protection rate, the
results of the chick vaccination study also demonstrated the efficiency and
high protection rate of the challenge test using the program for the second
group. Furthermore, the use of polymerase chain reaction to diagnose the
virus strain provides evidence for accurate diagnosis of the virus and for

tracing the virus's origin.
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ABSTRACT

Newcastle disease is one of the most important viral diseases affecting the poultry sector in
Nineveh Governorate in particular and Iraq in general, as field infections with this virus cause huge
economic losses. This virus is one of the most common and widespread viruses, causing pathological
disorders in several important systems in infected birds, including the digestive, nervous and respiratory
systems. The northern region, especially Nineveh Governorate, has been suffering for decades from
continuous outbreaks of Newcastle disease in broiler chickens. Despite the implementation of
vaccination programs that begin from the first day after hatching, these outbreaks are still ongoing and
unjustified, causing losses ranging from 8-100% of the flock. Based on the above, the current study
aims to isolate the virus that causes Newcastle disease in broiler chickens and grow it on embryonated
chicken eggs for four passes using the allantoic cavity, in addition to using polymerase chain reaction to
record the sequence of the virus’s genetic material and document it in the global GenBank, while
conducting a challenge test by vaccinating chicks with field-applied vaccination programs and




determining the extent of response. Chicks were immunologically tested by measuring antibody levels
and using a challenge test, as well as studying the pathological changes associated with this experiment.

Continuous monitoring was conducted on poultry farms in Nineveh Governorate showing signs
of Newcastle disease. After confirming the disease in the flock by performing a necropsy on dead cases
and matching these gross lesions with reference lesions of the disease in chickens, samples were taken
from the recently dead or killed cases at autopsy. Tissue samples were also taken from the spleen,
proventriculus, trachea, and brain. These samples were placed in clean, sterile plastic containers and
transferred to the Immunology Laboratory at the College of Veterinary Medicine at the University of
Mosul for virus isolation. After isolation, the virus was injected into the allantoic cavity of chicken eggs
for four consecutive passes. Viral DNA was extracted from these samples, and polymerase chain
reaction was used for molecular diagnosis. The virus's genetic sequence was identified, similarity
between the genetic sequences was determined, multiple sequence alignments were established, and an
evolutionary tree was constructed.

For the pilot study and challenge test, two hundred and forty-one-day-old Rose 308 broiler
chicks were used in this experiment, randomly distributed into four groups, these chicks were
vaccinated with three types of programs vaccines. The first group was given a vaccine containing the
LaSota vaccine strain (Italian origin), produced by the Italian company Fatro, and containing live virus
at a concentration of 10° live virus/dose. The virus was grown on embryonated chicken eggs using the
La Sota strain. The second group was given a vaccine containing the Clone Cl vaccine strain (Italian
origin), produced by the Italian company Fatro, and containing live virus at a concentration of 10° live
virus/dose. The virus was grown on embryonated chicken eggs using the Clone Cl strain. The third
group was given a vaccine containing the vaccine strain VII genotype C4152R21 (of Korean origin),
produced by the Korcan company KBNP, containing live virus at a concentration of 10° live virus per
dose. The virus was grown on embryonated chicken eggs using strain VII genotype C4152R21. On days
7, 14, 21, 28, 35, and 40, ten chicks from each group were killed to take blood samples to assess
antibody levels. Samples were taken from the spleen, bursa of Fabricius, thymus, and cecal tonsils and
placed in formalin for histopathological examination. A portion of the tissue samples was frozen for
polymerase chain reaction (PCR) testing. The results of the real-time polymerase chain reaction (RT-
PCR) test using primers specific to Newcastle disease virus (NDV) showed that the virus genes were
tested by observing the fluorescence curves of the PCR amplification cycles. The positive result was
shown by the gradual increase in the fluorescence curve. The results showed the presence of 15 positive
samples out of a total of 18 fields from which the samples were collected. The results of the molecular
study using the PCR technique after amplifying the extracted viral DNA template that was collected
during the study and using the F gene-specific primer showed the appearance of clear positive bands
according to the final reaction size. It was found that all samples previously examined by the real-time
PCR were positive. The similarity results between the isolates obtained during the study also showed a
similarity rate of 78.9%. The results of the multiple sequence alignment of the F gene of the Newcastle
virus showed the presence of constant regions of the nucleotide sequence of the F gene of the local
strain under the name of the genetic registry at 252 nitrogen bases, in addition to the presence of
common, variable and missing regions within the sequences. As for the rest of the other strains under
the name of the genetic registry number at 252 nitrogen bases, there were common, variable and missing
regions within the sequences. As for the results of the virus’s development in the embryos of poultry
eggs, the results of injecting the gliding swab fluid of the infected organs, which include the five isolates
that were diagnosed and registered in the global gene bank, showed the presence of clear lesions on the
embryos of chicken eggs. These lesions varied in severity and increased with the progress of the passes.
The most obvious of them was the death of the embryo with the appearance of bleeding on it, especially
in the visceral area, the head with its dwarfism and the appearance of lesions on the allantoic membrane.
They also varied in severity and included an increase in its fluids with the presence of bleeding and the
appearance of spots. In addition, the passes showed an increase in the standard The frequency of passes
increases with the time required to kill the embryo.

The maternal immunity value at one day of age reached 1520. This value decreased at 7 days of age,
varying by group, but was lowest for the unvaccinated group. It continued to decline gradually at 14
days of age. Antibody titers then increased at 21 days of age for all vaccinated groups, but were
significantly higher in the first group. Antibody titers continued to decline in the unvaccinated group,
while the other three groups showed significant differences. Antibody titers decreased slightly for the
three vaccinated groups at 28 days of age, then increased significantly for the second group at 35 days
of age. Antibody titers were very low for the unvaccinated group. The protection provided by the
vaccines after exposing vaccinated chicks to a challenge test at 35 days of age was 80% for the first
group, 90% for the second group, 70% for the third group, and 0.0% for the unvaccinated group. The
severity of the lesions that appeared on the dead chicks varied depending on the type of viral strain used
in the challenge test, as well as between groups, with these symptoms and lesions being less severe in
the second group. We conclude from the current study that the viral strains causing the disease
outbreaks in Mosul are highly virulent. Furthermore, the thoughtful use of vaccines, exemplified by the
program used in the second group, yielded the highest protection rate, the results of the chick
vaccination study also demonstrated the efficiency and high protection rate of the challenge test using
the program for the second group. Furthermore, the use of polymerase chain reaction to diagnose the
virus strain provides evidence for accurate diagnosis of the virus and for tracing the virus's origin.
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