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ABSTRACT

Newcastle disease (ND) is an important viral disease of poultry which is a
major economic concern. It has world-wide distribution and affects a variety of avian
species. The disease is characterized by marked variation in morbidity and mortality.
The present study conducted to monitoring the incidence of ND in layer hen poultry
houses which located in Al Zubair -Basrah governorate, during 6 month starting from
September 2019 to March 2020. The study was depending on clinical examination,
monitoring antibodies titer by ELISA, postmortem lesions, histopathological changes,
and polymerase chain reaction (PCR). Different type of samples as proventriculus,
lung, trachea, intestine, spleen, cecal tonsils ,oviduct and uterus, were collected from
6 poultry houses according to the clinically suspected diagnosis of ND. The results
of the present study recorded the disease in layer hen . The positive clinical case
showed significant clinical signs of ND as nervous signs and digestive signs. Sharp
drop in eggs production, loss eggs pigmentations loss eggs quality. while observing
the herd disappears respiratory signs. Post mortem changes recorded in reproductive
,digestive and nerves system. The sever changes on female reproductive system
especially appear on ovarian follicles. Histopathological changes  was in
proventiculus, cecal, tonsils and spleen. The result of ELISA test during study

period indicated high level during and post 7 days of infection .
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INTRODUCTION

Newecastle disease (ND) is an important viral disease of poultry which is a
major economic concern. It has world-wide distribution and affects a variety of avian

species. The disease is characterized by marked variation in morbidity and mortality.

The first documented outbreaks of ND occurred in 1926 in Java Indonesia and
Newcastle-upon-Tyne, England(1). Etiology of the ND is avian paramyxovirus
serotype-1 (APMV-1). Transmission is fecal-oral route, with the respiratory route
playing a role where there are close bird-to-bird associations(2). Newcastle disease
virus (NDV) infects chickens, guinea fowls, turkeys, and a large number of species of
domestic and wild birds Sea birds are less susceptible but may act as reservoir( 3). On
the basis of their virulence in chickens, lentogenic , mesogenic and velogenic strains
are distinguished. Lentogenic strains cause mild respiratory or enteric infections,
whereas mesogenic strains induce mainly acute respiratory signs .lentogenic and
mesogenic strains are used as vaccines . Velogenic strains are responsible for severe
disease and high mortality in poultry. Depending on main clinical signs, these
velogenic viruses are further sub-divided into viscerotropic and neurotropic strains
(4). Layers infected with vNDV may only present with a decrease in egg production 1
week after infection, with the fewest eggs produced 2 to 3 weeks post infection, after

which the number of eggs produced will start to increase (5).

In Iraq, the poultry industry has a significant economic contribution and
involve different species of chicken. There limited (molecular) studies on this
disease in Basrah-Iraq. The disease remains one of the problems in poultry farms
and there are limited studies about the incidence and type of virus. The aim of this
study is to investigate the clinical occurrence rate , Pathological and molecular

detection of NDV in layers farms in Basrah.

MATERIALS AND METHODS

Case history, clinical signs, gross lesions, and histopathologic examination:.

The study was conducted to monitoring 6 poultry houses of layers hens which

located in Al zubair -Basrah governorate, layers hens which named A, B, C, D, E and
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F located in Al zubier - Basrah. The duration of the study was 6 month starting from
September 2019 to march 2020. The samples collected randomly from different areas
of Basrah according to the clinical sings of ND.Samples were included

Proventriculus, lung, trachea, intestine, spleen, cecal tonsils ,oviduct and uterus.

Then all samples were presented to the department of veterinary Pathology
and poultry diseases at the University of Basrah for necropsy examination. Chickens
that were showing clinical signs were euthanized. All cases were examined for gross
lesions . The preparation of postmortem lesions, was processed according to (6).
Tissue samples from internal organs including (, lung, trachea, spleen, cecal tonsils
and uterus were collected and preserved in 10% formalin solution for

histopathological examination according to Luna (11).
Monitoring antibodies titer by ELISA:

Collected random samples of blood from laying hens are taken from wing vein
and according to a commercial ELISA kit (Newcastle disease virus antibody test kit,
SYNBIOTICS CORPORATION, Canada) was performed according to manufactures

direction to determine Ab levels against ND vaccine.

Genomic RNA extraction and cDNA synthesis (RT product:

According to AccuPower RocketScript Cycle RT PreMix tubes . A velogenic specific

primer probe designed by (7) was used to amplify a wide range of velogenic NDVs.

Table 1: A velogenic specific primer as follows

Sr. PCR
Gene | Primer Primer sequence
No. Product
I F NDV-F | 5-GGTGAGTCTATCCGGARGATACAAG-3' 202bp
11 F NDV-R S-TCATTGGTTGCRGCAATGCTCT-3' 202bp

RESULTS

Clinical history, gross lesions, and histopathological examination:

This study was conducted to monitoring 6 poultry houses of layers hens. The

clinical signs which were recorded, include firstly nervous signs of torticollis showed
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in (figure 1) . greenish diarrhea (figure 2). Sharp drop in eggs production, loss eggs
pigmentations loss eggs quality (figure 3).

A decrease in egg production a week after infection, with the least number of
eggs being produced two to three weeks after infection, after which the number of

eggs produced begins to increase with gradually returned with a gradual improvement

in the shell eggs and quality .

Figure 1: Chicken suffering from torticollis
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3. SNl

Figure 2: Chicken suffering from greenish diarrhea

Figure 3: Loss of eggs pigmentations

Post mortem inspection shown different lesions. The disease affected firstly
on reproductive , digestive and nervous system. The sever changes on female
reproductive system especially appear on ovarian follicles as hemorrhagic stigmata

(figures 4). In digestive system were hemorrhage of proventricular mucosa (figure 5)
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and necrotic hemorrhage area on the mucosal surface of the intestine especially cecal

tonsils(figure 6).

Figure 4:Ovarian follicles with hemorrhagic stigmata

- R

g

Figure 5: Hemorrhage of proventriculus mucosa
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Figure 6: Necrotic hemorrhage area on the mucosal surface of the intestine especially
cecal tonsils

Histopathological lesions, after staining with hematoxylin eosin of the tissues

showed changes in these figures :

Figure 7:Histological section of liver congestion of portal vein(star) and
inflammation in portal area (arrows) H& E, 400x
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Figure 8 :Histological section of cecal tonsils increase of lymph tissue (stars) and
congestion of blood vessel between muscle cells (arrows), H& E, 40X.

Figure 9: Histological section of spleen deposit of hyaline materials in wall of blood
vessel (arrow) and dysplasia of  white pulp not lymphnode (star) (cortex and
germinal center) H& E, 40x.
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Figure 10: Histological section of trachea necrosis in connective tissue of lamina
propria under epithelial lining cells (arrows) H& E, the magnification not true.

Figure 11:histologica section of lung edema in alveolar lumen (stars),and congestion
of blood vessels of alveolar walks(arrows) , H& E.
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Figure 12: histological section of brain aggregation of glial cells (arrows), and
formed numerous masses in white mater H& E.

Monitoring antibodies titer by ELISA:

The antibody titers were monitor by ELISA test during study period in
normal conditions and after infection with ND . Checking antibodies were

depended on six poultry houses .

Table (1) Mean antibody titre during 6 month for all poultry house

Poultry house name Incidence of ND Mean titre antibody during 6

month
A - 13390
B - 16992
¢ + 20391
D - 15111
E _ 13264
F - 13795
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polymerase Chain Reaction (PCR) Results for NDV:

PCR expansion to NDV was performed by extracting RNA from samples after
c¢DNA and post-DNA conversion by your anterior pre-primer and reverse primer from
the presence of a DNA progenitor (approximately 203 bps long). A total of 25
samples were examined by PCR technology .The total expected samples by PCR
reached 13 samples: five positive brain samples , three positive tracheal samples and
five positive of cecal tonsil samples . The total of negative samples by PCR reached

12 samples which the result observed in figure 13&14.

Figure 13: Agarose gel electrophoresis design of NDV partial F gene PCR produces
(approximately 203bp). 2& 3: Field samples were positive
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Figure 14: Agarose gel electrophoresis design of NDV partial F gene PCR produces
(approximately 202bp).2,3,4 and 6-13 Field samples were positive

DISCUSSION

Newcastle disease is a contagious, highly fatal viral infection affecting many
species of domestic and wild birds worldwide, and caused huge economic impact on
poultry industry precipitated following outbreaks of the disease. In our study we
recorded occurrence of ND. Checking antibodies were depended on six poultry

houses layers hen.

This result agreement with (13). While disagreement with(14) duo to the
infection resulting from irregular vaccination programs in the poultry house C lead to
increase of anti-body titer post infection. The results of clinical monitoring, clinical
signs of NDV were showed nervous signs (tremors ,paralyzed wing and leg) and
digestive signs like greenish-dark diarrhea, with reproductive systems effected were
the eggs production sharp drop and misshapen and bleached eggs after two weeks

from infection this results in line with mentioned (15) .

Post mortem inspection shown different lesions in layers hens which are
severely affected characterized by trachea with congestion, pin point hemorrhages at
the tip of proventriculus glands, hemorrhagic ulcers in the intestinal wall and cecal

tonsils, necrosis and focal ulceration of intestinal lymphoid aggregates. These results
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are in agreement with (16). Histopathological changes with ND in present study were
showed in the of infected chickens as infiltration of inflammatory cells and necrosis
of lining epithelial cells metaplasia of epithelial cells and dilation of lumen which
have numerous sloughing cells and necrosis in other tubule sloughing of epithelial
cells into lumen hyperplasia of lining epithelia this agreement with (17). The changes
with ND in cecal tonsils increase of lymph tissue and congestion of blood vessel
between muscle cells and increased of plasma cells this result agree with(18). Spleen
Enlarge of e chicken don’t have lymph node and dysplasia of their region (cortex and
germinal center). deposit of hyaline materials in wall of blood vessel and dysplasia of
lymph node (cortex and germinal center) this result agreement with (19). Trachea
necrosis in connective tissue of lamina propria under epithelial lining cells as well to

bleeding in lamina propria .

Histological section of lung is hyperplasia of lining epithelial of alveolar ,
bleeding infiltration of inflammatory cells and congestion of blood vessels of alveolar
walks. Edema in alveolar lumen and congestion of blood vessels of alveolar walks
this result similar to mentioned by(20).In my study the histological section of brain
aggregation of glial cells and formed numerous masses in white mater, ring cells
appear in white matter with flatting nucleus and degeneration of white matter this
finding agree with (21). The rapid diagnosis is possibly increased by using methods
based on molecular biology e.g. PCR reaction (22). who applied the PCR method for
the first time to detect the presence of nucleic acids of NDV in samples of chicken by
using specific primers that enabled rapid differentiation of the pathotype . In this
study PCR method was applied to identify NDV in homogenized organ sample of
chickens naturally infected with NDV .To confirm the presence of pathogenic NDV
via PCR were used to detection of NDV from the homogenized tissue obtained from
organ samples were taken directly using the pair of primers and probes’ targeting the
F gene was specific to the virulent strains of NDV, which showed out of 30 pooling
samples onlyl3 were positive in PCR, this results were in lined with mentioned by

(23, 24).

117



Bas.J.Vet.Res.Vol.20, No.1, 2021.

Acknowledgment

The authors would like to acknowledge from the staff of department of
Veterinary Pathology and poultry diseases, University of Basrah for providing the

support and facility for carrying out the research work .
Funds statement

This work was financial supported bythe College of Veterinary Medicine,
University of Basrah, Ministry of Higher Education and Scientific Researches,

Republic of Iraq .
Ethical consideration:

This study was carried out in accordance to the ethical rules for samples
handling and animal’s managements and researches, College of Veterinary Medicine,
University of Basrah, Ministry of Higher Education and Scientific Researches,
Republic of Iraq.

¢ b pad) b palal) plaal) Jsla (B JulS g (il el Ak o g A a9 A s Al 2
Gl

aad Ail\d.)c&i\_)lac 2 Al Adia Cpwa

é“)d“s‘)ﬁaés"BM\QML}‘#M\&T\H\@SGO}“}J”U.A\‘)A;J UA\‘)Ay\e.uﬁ*

duadAll

en (A ey S (galail BB juas g alsall age (cus gl G e 8 JulS s (e
L) OV b L gale DAL Gasal) sy ) sehall 15l (e de siia de gane Canayy allall slail
= )l A gl Aalll il sall g 8 JulS 55 o ye Csan dea )l Alad) Al ol cy el il
sasdll e Al cadiel YooY Gaole ) YYD aaiii e elal el T DDA ¢ 3 peal dailaa
Lol Gyl g 3l ey Le Glils ¢ ELISA 4dasd s 30bcaall alaal) jliae 438 yay ¢ (50 il
Lol Asal aed) Jie clil) e dilide £ 50 gen 2 (PCR) Jusbusiall 5 alll Jeléiy 4 yall
oanaill G5 al g0 Lol (e aa g (eand) 3LE 5 4y ) se W) sl Jadall 5 elaal 5 40 sed) duucaill
A1 2 el s el ialad) rlaall (b iyl Aal) ) ol s il 1y pos 4y 4]
oalidil | caad Sleall e &l puailly dpuasll Sladlall Jia JulS g1 (a e J dege 4 e lDle
Jseb e C aakdll A8 5o oW Gl 30 alial) g ¢ (and) Claaal Glai s ¢ gl 2] 8 ol

118



Bas.J.Vet.Res.Vol.20, No.1, 2021.

@bl ClaeVl s caagdl Slealls Aulall Jleall 8 55l aey Ol sl Qi &3 dudsi ciladle
) b Clyss i pandl Oy e pala JSh ek 00 JLulil) Gleadl i sl
(5 e ) Al ) 353 JSA ELISA D) s < jlal gleally Jadally 455521 550l 5 (& dsa jal)

A e il Voam s A Jle

REFERENCES

1-Aldous, E. W., & Alexander, D. J. (2001). Detection and differentiation of Newcastle
disease virus (avian paramyxovirus type 1). Avian pathology, 30(2), 117-128.

2-Alexander, D. J. (1991). Newcastle disease and other paramyxovirus infections. Diseases

of poultry.

3-Fauquet, C. M., & Fargette, D. (2005). International Committee on Taxonomy of Viruses
and the 3,142 unassigned species. Virology journal, 2(1), 64¢-..

4-Saif, Y. M., Fadly, A. M., Glisson, J. R., & McDougald, L. R. (2008). Newcastle
disease, other avian paramyxoviruses, and pneumovirus infections. Diseases of

poultry, 75-93.
5-Alexander, D. J. (2001). Newcastle disease. British poultry science, 42(1), 5-22.

6-McVey, D. S., & Czuprynski, C. (2013). 1 Pathogenicity and Virulence. Veterinary
Microbiology, 3.

7-Alexander, D. J., Manvell, R. J., Banks, J., Collins, M. S., Parsons, G., Cox, B., ... &
Aldous, E. W. (1999). Experimental assessment of the pathogenicity of the
Newcastle disease viruses from outbreaks in Great Britain in 1997 for chickens and

turkeys, and the protection afforded by vaccination. Avian pathology, 28(5), 501-511.

8-Alexander DJ (2003) Newcastle disease, other avian paramyxoviruses,and pneumovirus
infections. In: Saif JM, Barnes HJ,Glisson JR, Fadly AM, McDougald LR, Swayne
DE (eds) Diseases of poultry, 11th edn. Ames, lowa, pp 63-99.

9-Cho, S. H., Kwon, H. J., Kim, T. E., Kim, J. H., Yoo, H. S., Park, M. H., ... & Kim, S.
J. (2008). Characterization of a recombinant Newcastle disease virus vaccine strain.

Clin. Vaccine Immunol., 15(10), 1572-1579..

119



Bas.J.Vet.Res.Vol.20, No.1, 2021.

\ +-Davis, M.F., and Morishita, T.Y. (2001)Poultry necropsy basics. Columbus: Ohio State

University Extension Factsheet.

V- Luna, L.G. (1968).Manual of histologic staining methods of the Armed Forces Institute

of Pathology.

\ Y-Hassan, W., Khair, S. A. M., Mochotlhoane, B., & Abolnik, C. (2010). Newcastle
disease outbreaks in the Sudan from 2003 to 2006 were caused by viruses of genotype

5d. Virus genes, 40(1), 106-110.

\¥-Huang, Y., Wan, H. Q., Liu, H. Q., Wu, Y. T., & Liu, X. F. (2004). Genomic
sequence of an isolate of Newcastle disease virus isolated from an outbreak in geese:
a novel six nucleotide insertion in the non-coding region of the nucleoprotein gene.

Archives of virology, 149(7), 1445-1457..

V¢-Khan, T. A., Rue, C. A., Rehmani, S. F., Ahmed, A., Wasilenko, J. L., Miller, P. J.,
& Afonso, C. L. (2010). Phylogenetic and biological characterization of Newcastle
disease virus isolates from Pakistan. Journal of clinical microbiology, 48(5), 1892-

1894.

\o-Alexander, D. J. (2009). Ecology and epidemiology of Newcastle disease. In Avian
influenza and Newcastle disease (pp. 19-26). Springer, Milano.

Vi-Alexander D. J. and D. A. Senne(2008). Newcastle disease and other avian
paramyxoviruses. In: A laboratory manual for the isolation, identification and

characterization of avian pathogens,ed. Dufour-Zavala.

\V-Beard CW, Hanson RP (1984). Newcastle Disease. In: —Diseases of Poultryl (Hofstad
MS, Barnes HJ, Calnek BW, Reid WM, Yoder HW ed), 8th ed, lowa State University
Press: Ames, USA, pp 452-470.

\A-Qubih, T. S., & Mohammadamin, O. G. (2011). Histopathology of virulent Newcastle
disease virus in immune broiler chickens treated with IMBO®. Iraqi Journal of

Veterinary Sciences, 25(1), 9-13.

V4-Wu, S., Wang, W., Yao, C., Wang, X., Hu, S., Cao, J., ... & Liu, X. (2011). Genetic
diversity of Newcastle disease viruses isolated from domestic poultry species in

Eastern China during 2005-2008. Archives of virology, 156(2), 253-261.

120



Bas.J.Vet.Res.Vol.20, No.1, 2021.

Y +-Noor, M., Rajib, D. M. M., Chowdhury, E. H., Islam, M. R., and Das, P. M. (2005).
Pathogenic characterization of Newcastle disease virus field isolates. Progressive

Agriculture, 16(4), 91-98.

YV-Akanbi, O. B., Shittu, 1., Barde, 1. J., & Rimfa, A. G. (2020). Molecular and
Pathological investigation of a natural outbreak of Newcastle Disease caused by

genotype XVII in white leghorn chickens. Avian Pathology, (just-accepted), 1-27.

YY-Aldous, E. W., & Alexander, D. J. (2001). Detection and differentiation of Newcastle
disease virus (avian paramyxovirus type 1). Avian pathology, 30(2), 117-128.

Y¥-Huang, Y., Wan, H. Q., Liu, H. Q., Wu, Y. T., & Liu, X. F. (2004). Genomic sequence
of an isolate of Newcastle disease virus isolated from an outbreak in geese: a novel
six nucleotide insertion in the non-coding region of the nucleoprotein gene. Archives

of virology, 149(7), 1445-1457.

Y¢-Yune, N., & Abdela, N. (2017). Update on epidemiology, diagnosis and control
technique of Newcastle disease. J. Vet. Sci. Tech, 8, 429.159.

121



