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ABSTRACT
Newcastle disease virus (family Paramyxoviridae; genus Avulavirus), poultry disease isextensively spread in Asia, Africa, USA and

Canada. In literature, strains of Newcastle disease virus are worldwide reported and causing a huge loss to the poultry industries. The present review
discusses about Newcastle disease virus and mentioning about its clinical trial-based studies and also discussed about surveillance-based studies and
vaccination. In this literature there should be more focus area on the techniques to make a vaccination successful and make any permanent cure for it.

Also, we have checked the mortality rate of different states so that we should perform our techniques in those countries. In addition, this literature

includes bioinformatics approach study various strains of Newcastle disease virus.
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INTRODUCTION
One of the most severe disease is reported in birds and also

reported in poultry animals i.e. Newcastle disease virus. This is
extremely contagious virus and is mainly caused through virulent
strains of avian paramyxovirus type 1. In literature, this disease is
mainly reported and appeared in these forms (i.e. lentogenic, mild;
mesogenic, moderate and velogenic, very virulent) [ 21, Out of three
forms, lentogenic strains are commonly reported and may cause
severe disease outbreaks. Now, Newcastle disease virus may be
considered as pathogenic disease and is totally similar to avian
influenza in terms of clinical diagnosis and this disease is included in
the list of World Organization for Animal Health (OIE) Terrestrial
Animal Health Code. In addition, Newcastle disease virus also called
as minor zoonosis (disease of animals that infect humans) and cause
diseases in human are also reported i.e. conjunctivitis but the
condition of disease in human is self-limiting B, In general, clinical
signs may totally vary from one virus strain to another and it is
entirely dependent on aspects such as strain of the virus, specie of
infected birds and its age, susceptibility to other organisms, immune
status etc. some strains may directly attack on nervous, respiratory
and digestive system and its major signs related to disease are also
reported as mentioned in the literature ™31,

The single-stranded, non-segmented enveloped RNA virus:
Newcastle disease virus belongs to family Paramyxoviridae. 1t is a

widespread and deadly virus that affects more than 250 bird species

throughout the world. So, this is one of the most devastating diseases
of poultry animals which is infected through virulent strains of
APMV-1 and now it is also reported to the OIE [% 7], In this regard,
there is an urgent needed of vaccination for these poultry species for
controlling the severity of Newcastle disease virus. One of the trials
related to Newcastle disease virus is conducted in United States of
America (Saint Louis, Missouri and Buffalo, New York with clinical
trial no. NCT04613492 completed in year 2025) and Mexico (worked
in Live recombinant Newcastle disease virus based vaccine against
COVID-19 with clinical trial no. NCT04871737 completed in year
2022).

In the literature, Newcastle disease virus was affected in all age
groups of birds and highest incident rate was observed in winter
season followed by rainy and summer season. The major symptoms
or clinical signs were observed i.e. depression, head edema, paralysis,
sneezing, nasal discharge etc. In some cases, there is sudden decline
in egg production and few of them dead without any clinical signs
due to Newcastle disease virus [* 1. In India, first case of Newcastle
disease virus was revealed and described in 1928 and now this
disease is endemic especially for India. In 1993, outbreaks of
Newecastle disease (six isolates) were also reported in many farms of
Tamil Nadu, India. This disease is mainly spread through
contaminated water and air and also spread through sick bird

products (e.g. feathers, eggs, intestines etc.). Lot of efforts were taken
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by the farmers in order to control the burden of disease i.e. proper
hygiene (kept clean; chicken droppings are swept; apply a
disinfectant  regularly), housing (ventilated house; avoid
overcrowding; easy washing and sweeping); isolation (keep animals
in a controlled environment) etc % 1],

Newcastle disease virus genome is mainly composed of
transcriptional units (6 no.) which encodes several viral proteins i.e.
nucleocapsid protein (NP), phosphoprotein (P), matrix (M) & fusion
(F) protein, hemagglutinin-neuraminidase (HN) protein and large
polymerase (L) protein ['?, In addition, two accessory proteins (V
and W) are mainly produced through RNA editing of the P gene. In
general, Newcastle disease virus replicates (in vivo) as mentioning in
the literature and stimulate mucosal immunity. So, Newcastle disease
virus may be considered as one of the most superlative vectors where
its genome (~15 kb) is manipulated and may reproduce the
uninterrupted genome into a transcriptional plasmid for molecular
engineering. So, enormous production of virus especially Newcastle
disease virus yield is revealed and described in case of chicken
embryos [13 141,

Although Newcastle disease virus mainly affected on
domestic poultry animals but showed some minor threat to humans
especially reported some rare infections i.e. conjunctivitis and mild
flu-like symptoms. In preclinical studies related to animal model
studies where Newcastle disease virus may consider them as an
effective oncolytic agent (e.g. cancer) and also showing its ability to
replicate more effectively in human cancer cells as compared to
nonneoplastic cells [, Some of the clinical studies data related to
Newcastle disease virus as mentioned below-

MEDI 9253 (recombinant Newcastle disease virus which
encoding interleukin-12), developed by AstraZeneca especially for
the treatment of solid tumors. These studies were now in Phase 1
Clinical studies (no. D7880C00001) trial in order to evaluate its
safety, tolerability, pharmacodynamics, and determining its efficacy
rate of MEDI9253 in combination with durvalumab (FDA approved,
immunotherapeutic agent) applied in adult participants with selective
type of advanced/metastatic solid tumors. These studies were doing
in United States of America and completed in year 2025.

Another studies were conducted related to live recombinant
Newcastle disease virus based Vaccine against COVID-19 (SARS-
CoV-2 Infection). These studies were conducted under Phase 1 trial
and using administration of a recombinant vaccine (3 different doses
and two administration routes i.e. Intranasal and Intramuscular
Route) against SARS-CoV-2 based on a viral vector (Newcastle
Disease virus) in human healthy volunteers in Mexico City. These
studies were completed in June 2022.

One of the studies was withdrawn from human clinical
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trials conducted in March 2006 and completed in the same year (June
2006). In this trial, two major sub-strains of NDV (oncolytic and
another non-oncolytic) were used in Hadassah Medical Organization,
Jerusalem, Israel. In Oncolytic NDV (MTH-68H) preferentially
replicates in cancer cells and therefore, intravenously administration
or by injection directly into an afferent artery may result in direct
lysis of tumour cells. These studies were conducted and applied in
patients with different types of cancer worldwide. These studies were
showing effective results in preclinical (animal model) studies and
Phase I trial. But in phase 2 trial, patient number exceeds with
different types of cancer, no cure can be provided by this treatment.

The preclinical studies reported the different strains of
Newcastle disease virus worldwide that displayed tumouricidal
activity against different types of cancer cells in animal model
studies. Among these, mechanism of one of the strains reported in
Malaysia (i.e. NDV AF2240) is still unclear. To see if cytokine-
related apoptosis-inducing NDV AF2240 may be used to treat breast
cancer, researchers looked into it [1¢].

Surveillance based studies were conducted in order to
observe and quantified the bird’s mortality rate. As per the literature,
frequent mortality rate of birds (e.g. peafowls) was recorded (year
2009-2011) and documented in these regions of India (i.e. Haryana,
Delhi and Uttar Pradesh). As per the survey, it may be revealed that
birds of inconsistent age groups (mortality rate) were revealed and
showed drastic symptoms as mentioned in the literature such as wing
immobility, circling and alteration in respiratory distress. So, these
clinical evidences and indicators totally resembled across these
geographical orientations of India. In this regard, deceased birds were
necropsied and tissue specimens from visceral organs (such as the
lungs, trachea, brain, intestines, spleen, and bursa of Fabricius) were
taken and dissolved in glycerol saline for viral isolation and genetic
analysis. In literature, pooled samples (lungs, trachea, swabs etc.) of
distinct tissues specimen were tested through RT-PCR. In contrast,
isolation of virus from samples using standard protocols ['7- 18],

Samples were prepared in the form of suspension
(inoculated into embryonated chicken eggs through the allantoic
route) and these samples were dismissed in phosphate buffered saline
(PBS, pH 7.2). Observation studies should be conducted through
candling method where we determining the allantoic fluids through
haemagglutination activity ['- 8], Finally, determination of Newcastle
disease virus within the allantoic fluids was also confirmed through
haemagglutination inhibition test and RT-PCR [1% 201,

EFFECT OF VACCINATION ON NEWCASTLE VIRUS

The major approach is to control or reduce the burden of

disease through vaccination and providing maternally acquired

antibodies to the descendants in order to prevent the transmission rate
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particularly vertical ones and also safeguard the breeder congregation
from infection. Recently, none of the vaccines provide hundred
percent protections against this Newcastle disease virus. The major
reason of failure (in case of genetic and antigenic dissimilarities) is
reported in field isolates but some companies may develop some
vaccines (autogenously) which is mainly generated through
ubiquitous virus isolates but these are less productive in case of
memory (B and T cell) retort, mucosal immunity, and extended time
scale immunity. Hence, immunological strategies were created to
generate newer type of vaccines which are highly demanded to
provide a wider spectrum of protection against these diseases. So,
viral vectored vaccines should be considered as one of the most
alternate approach to control the burden of Newcastle disease virus
infection.

In contrast, attenuated poultry vaccines have been
developed through genetically modified based technology pertaining
to use in the form of vaccine vectors for controlling the burden of
poultry diseases. Among these viruses, Newcastle disease virus may
be considered as one of the most appealing vaccine vector for animal
diseases. According to the literature, genome of Newcastle disease
virus can be exploited through reverse genetics machinery pertaining
to develop vaccines (live attenuated, bivalent) in case of

economically supreme poultry diseases [l 22],

Regarding
vaccination, recombinant viral vaccine may be giving more
importance or attention by various researchers as compared to
conventional vaccine because of inducing both humoral and cell
mediated immune responses. This type of immunity is required for
these poultry diseases which is responsible for causing major losses
to the poultry industry 231,

BIOINFORMATICS STUDIES (NEWCASTLE DISEASE
VIRUS)
Bioinformatics is the application of tools of computation

and analysis to capture and interpret biological data .it is a necessity
in management of data in modern biology and medicine. The prime
tools of a used by bioinformaticians worldwide are computer
software programs and the internet. Bioinformatics is an evolving
discipline, and expert bioinformaticians now use complex software
programs for retrieving, sorting out, analyzing, predicting, and
storing DNA and protein sequence data (23], Traditional and modern
approach of bioinformatics includes the study of its phylogeny,
crystal models, genomics, proteomics etc. This section includes the
phylogenetic tree and distance among its clades, crystal models and

various models used study of NDV. The crystal model as shown in
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Figurel: Structure detection of Newcastle disease virus
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CONCLUSION
Since last many years’ poultry farming developed with a

very high rate and shows their side effects by causing infectious
disease such as NDV. One of the poultry diseases (i.e. NDV) where
this disease causing huge loss of money in terms of economic rate.
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control the transmission of disease due to the cause of virus which is
mainly generated through ubiquitous virus isolates but these are less
productive in case of memory (B and T cell) retort, mucosal
immunity, and extended time scale immunity. In this regard,
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survey it has been found that if these kinds of diseases can’t be
controlled via vaccination or any other method so it will definitely
cause a pandemic in any country and that should be uncontrollable.
The current research field setting is further complicated by the
introduction of antigenic variations and highly virulent strains of
NDV. Nowadays there is no permanent treatment to cure this kind of
disease but many treatments should be going on to make it

successful.

CONFLICTS OF INTEREST
The authors have no conflicts of interest to declare.

ACKNOWLEDGMENT
We are very grateful to the faculty and technical staff in the

Department of Life Sciences and Department of Biotechnology.

Waterfowl- Derived Newcastle Disease Virus Strains in Finland,

Including a Novel Class I Genotype. Journal of Clinical

Microbiology. 50(11), 3664-3673. Doi: 10.1128/JCM.01427-12
2. Diel DJ, Susta L, Garcia SC, et al, 2012. Complete genome and

Journal of medical pharmaceutical and allied sciences, Volume 11 — Issue 4, 2313, July — August 2022, Pages 5062 - 5065 5064


https://doi.org/10.1128%2FJCM.01427-12

DOI: 10.55522/jmpas.V1114.2313

10.

11.

12.

13.

14.

clinicopathological characterization of a virulent Newcastle
disease virus isolate from South America. Journal of Clinical
Microbiology. 50 (2), 378-387. Doi: 10.1128/JCM.06018-11
Bukreyev A, Collins PL, 2008. Newcastle disease virus as a
vaccine vector for humans. Current opinion in Molecular
Theraputics. 10(1), 46-55.

Shankar BP, 2008. Common Respiratory Diseases of Poultry.
Veterinary World. 1(7), 217-219.

Hadipour MM, Habibi GH, Golchin P, et al, 2011. The Role of
Avian Influenza, Newcastle Disease and Infectious Bronchitis
Viruses during the Respiratory Disease Outbreak in Commercial
Broiler Farms of Iran. International Journal of Animal and
Veterinary Advances. 3 (2), 69-72.

Kaleta EF, Alexander DJ, Russell PH, 1985. The first isolation
of the avian pmv-1 virus responsible for the current panzootic in
pigeons.  Avian  Pathology. 14(4), 553-557. Dot:
https://doi.org/10.1080/03079458508436258

Bublot M, Pritchard N, Swayne DE, et al, 2006. Development
and use of fowlpox vectored vaccines for avian influenza.
Annals of The New York Academy of Sciences. 1081, 193-201.
Doi: https://doi.org/10.1196/annals.1373.023

Calnek BW, Barnes HJ, Beard CW, et al, 1991. Newcastle
disease in Diseases of Poultry. Lowa State University Press,
Ames. Iowa. 50010, pp. 504-505.

Khan MY, Arshad M, Mahmood MS, et al, 2011. Epidemiology
of Newcastle disease in rural poultry in Faisalabad, Pakistan.
International Journal of Agriculture and Biology. 13(4), 491-
497.

Hadipour MM, Habibi GH, Golchin P, et al, 2011. The Role of
Avian Influenza, Newcastle Disease and Infectious Bronchitis
Viruses during the Respiratory Disease Outbreak in Commercial
Broiler Farms of Iran. International Journal of Animal and
Veterinary Advances. 3(2), 69-72.

Chaka H, Goutard F, Gil P, et al, 2013. Serological and
molecular investigation of Newcastle disease in household
chicken flocks and associated markets in Eastern Shewa zone,
Ethiopia. Tropical Animal health and Production. 45, 705-714.
Doi: https://doi.org/10.1007/s11250-012-0278-y

Veits J, Wiesner D, Fuchs W, et al, 2006. Newcastle disease
virus expressing HS5 hemagglutinin gene protects chickens
against Newcastle disease and avian influenza. Proc Natl Acad
Sci USA. 103 21), 8197-8202. Doi:
https://doi.org/10.1073/pnas.060246110

Cardenas Garcia S, Lopez RN, Morales R, et al, 2013.
Molecular epidemiology of Newecastle disease in Mexico and the
potential spillover of viruses from poultry into wild bird species.
Apply Environmental Microbiology. 79, 4985-4992.

Liu H, Wang Z, Wu Y, et al, 2007. Molecular epidemiological
analysis of Newcastle disease virus isolated in China. Journal of
Virological Methods. 140(1), 206-211. Doi:
https://doi.org/10.1016/j.jviromet.2006.10.012.

15.

16.

17.

18.

19.

20.

21.

22.

23.

ISSN NO. 2320-7418

Schirrmacher V, Fournier P, U Kumar, et al, 2009. Newcastle
disease virus: a promising vector for viral therapy, immune
therapy, and gene therapy of cancer. Molecular characterization
of ND viral strain and methods Molecular Biology, 542. 565—
605.

Bai FL, Yu YH, Tian H, et al, 2014. Genetically engineered
Newcastle disease virus expressing interleukin-2 and TNF-
related apoptosis inducing ligand for cancer therapy. Cancer
Biology and  Therapy. 1509), 1226-1238.  Doi:
https://doi.org/10.4161/cbt.29686

Kim LM, King DJ, Suarez DL, et al, 2007. Characterization of
class I Newcastle disease virus isolates from Hong Kong live
bird markets and detection using real-time reverse transcription-
PCR. Journal of Clinical Microbiology. 45(4), 1310-1314. Doi:
https://doi.org/10.1128/JCM.02594-06

Herczeg J, Pascucci S, Massi P, et al, 2000. A longitudinal study
of velogenic Newcastle disease virus genotypes isolated in Italy
between 1960 and 2000. Avian Pathology. 30(2), 163-168.
Doi:https://doi.org/10.1080/03079450120044000

Seal BS, and Benmentt DJ, 1995. Characterization of Newcastle
disease virus isolates by reverse transcriptase PCR coupled to
direct nucleotide sequencing and development of sequence
database for pathotype prediction and molecular epidemiology
analysis. Journal of Clinical Microbiology. 33(10), 2624-2630.
Liu H, Zhao Y, Zheng D, et al, 2011. Multiplex RT-PCR for
rapid detection and differentiation of class I and class II
Newecastle disease viruses. Journal of Virological Methods.
171(1), 149—-155. https://doi.org/10.1016/j.jviromet.2010.10.017
Kapoor S, Kaur H, Rehman AU, et al, 2021. Infectious bursal
disease: Overview. Journal of Medical Pharmaceutical and
Allied Sciences. 11(2), 4661 - 4665. Doi:
10.55522/jmpas.V1112.2312

Krishnamurthy S, Huang Z, Samal SK, 2000. Recovery of a
virulent strain of Newcastle disease virus from cloned cDNA:
Expression of a foreign gene results in growth retardation and
attenuation. Virology. 278(1), 168-182. Doi:
https://doi.org/10.1006/vir0.2000.0618

Dey S, Chellappa MM, Pathak DC, et al, 2017. Newcastle
Disease Virus Vectored Bivalent Vaccine against Virulent
Infectious Bursal Disease and Newcastle Disease of Chickens.
Vaccines. 5(4), 31-47. https://doi.org/10.3390/vaccines5040031

How to cite this article

Aqueel Ur Rehman, Harmanpreet Kaur, Sanchita Kapoor,
Vijay Kumar, Amit Gupta, 2022. Newcastle disease virus in
Journal of Medical

animals:  Overview.

poultry
Pharmaceutical and allied Sciences. V 11 - I 4, Pages - 5062 —

5065. Doi: 10.55522/jmpas.V1114.2313.

Journal of medical pharmaceutical and allied sciences, Volume 11 — Issue 4, 2313, July — August 2022, Pages 5062 - 5065 5065


https://doi.org/10.1128%2FJCM.06018-11
https://doi.org/10.1080/03079458508436258
https://doi.org/10.1196/annals.1373.023
https://doi.org/10.1007/s11250-012-0278-y
https://doi.org/10.1073/pnas.0602461103
https://doi.org/10.1016/j.jviromet.2006.10.012
https://doi.org/10.4161/cbt.29686
https://doi.org/10.1128/JCM.02594-06
https://doi.org/10.1080/03079450120044000
https://doi.org/10.1016/j.jviromet.2010.10.017
https://doi.org/10.1006/viro.2000.0618
https://doi.org/10.3390/vaccines5040031

	1Department of Life Sciences (Biotechnology), Graphic Era (Deemed to be) University, Dehradun, India
	2Graphic Era Hill University, Dehradun, India.
	Department of Life Sciences, Graphic Era (Deemed to be) University, Dehradun, India

