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ABSTRACT  

Newcastle disease virus (NDV) is responsible for huge economic losses in birds worldwide. 
This study aims to isolate, identify, pathotype, and genetically characterize field isolates of 
NDV from various governorates in Egypt in 2020 (Giza, Gharbya, Kalyobiya, Cairo, and 
Menofiya). After the third passage, 23 of 50 infected samples (46%) showed positive 
hemagglutination activity in the collected allantoic fluid. The results revealed that all 
isolates from the governorates of Menoufia, Cairo, and Giza were velogenic, with a Mean 
death time (MDT) of 48 hours and an Intracerebral pathogenicity index (ICPI) ranging from 
1.55-1.65. Sequencing the 766-bp segment, including the 3' end of the matrix gene and the 
5' end of the fusion gene from three different isolates, indicated that they all possessed the 
112RRQKRF117 motif typical of the virulent isolates. The sequenced isolates were grouped 
with class II genotype VIIb and had a high genetic distance to the LaSota reference strain. It 
is concluded that NDV strains circulating among vaccinated poultry farms in Egypt are 
virulent genotype VII and had a high genetic distance to the LaSota reference strain, 
resulting in significant economic losses. 
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INTRODUCTION 

A highly contagious viral disease of birds 

called Newcastle disease (ND) significantly 

harms the global economy. Avian 

Paramyxovirus Type 1, often known as the 

Newcastle disease virus (NDV), is the 

disease's origin. NDV was recently 

reclassified as avian orthoavulavirus-1, a 

member of the Paramyxoviridae family, 

based on a phylogenetic examination of the 

large RNA-dependent polymerase protein 

(L-protein) (Rima et al., 2019). 

NDV contains a 15 kb negative polarity 

single-stranded RNA genome. It encodes six 
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structural proteins. They include the genes 

for hemagglutinin-neuraminidase, matrix 

protein, phosphoprotein, nucleocapsid 

protein, and RNA-dependent polymerase 

from the 5' to the 3' ends (Alexander, 

2003).Several genes lead to NDV virulence, 

although the crucial region for significant 

virulence changes is the amino acid 

sequence motif at the precursor F-cleavage 

glycoprotein's site (Romer-Oberdorfer et al., 

2003). NDV's pathogenicity is connected to 

the amino acid sequence motif of the fusion 

protein's protease cleavage site, as well as 

the capacity of certain cellular proteases to 

break this protein. Furthermore, NDV can be 

classified into 21 genotypes (2.I-2.XXI) 

(Dimitrov et al., 2019). A broad variety of 

bird hosts (27 of the 50 orders) are prone to 

infection, with chickens being the most 

vulnerable (Aldous et al., 2007). 

Egypt has been designated as an NDV 

endemic nation. Despite continued 

vaccination campaigns, outbreaks continue 

to occur in vaccinated chicken flocks, 

posing a danger to the national poultry 

sector (Nabila et al., 2014). Many NDV 

outbreaks may be caused by the haphazard 

use of intense vaccinations, frequent 

mutations, and the emergence of novel 

pathotypes of NDV.NDV genotypes II and 

VII has been reported in Egypt (Naguib et 

al., 2021). ND is a severe threat to the 

growth of the poultry industry since it 

affects both domestic and wild birds. Doyle 

(1927) recognized ND for the first time in 

England, while Doubney and Mansi (1947) 

reported an enzootic of the illness in Egypt. 

The severity of the disease produced by a 

virulent strain of NDV has been found to be 

greatly influenced by the immune status of 

the host. It affects a number of bird species 

and can result in significant mortality rates, 

respiratory distress, diarrhoea, loss of egg 

production, and neurological symptoms 

(Alexander, 1991).Respiratory discomfort 

and neurological problems were the most 

common clinical findings in the impacted 

farms. Respiratory symptoms included wet 

eyes, sneezing, rales, and dyspnea. 

Neurological signs included tilting of the 

head and torticollis. Mortality varied, 

ranging from 15–20 percent in most cases to 

80 percent or more in some reports (Zanaty 

et al., 2019). 

Based on the data presented above, the 

primary purpose of this research is to 

identify the NDV strains responsible for 

repeated outbreaks on vaccinated Egyptian 

farms. The isolates are then identified using 

haemagglutination (HA), pathotyped using 

mean death times (MDT) in chicken 

embryonated eggs, and intracerebral 

pathogenicity index (ICPI) in one-day old 

chicks. The secondary goal is to genetically 

characterize field isolates of NDV acquired 

from different governorates in Egypt in 2020 

and examine their genetic distance from 

related strains. 

MATERIAL AND METHODS 

Samples collection: 

From five Egyptian governorates (Menoufia, 

Cairo, El-Gharbia, El-Kalyobiya, and Giza), 

fifty tissue sample pools (trachea, 

proventriculus, lung, gut, cecal tonsils, 

spleen, and liver) were collected from ND 

suspected chicken farms under strictly 

aseptic conditions(Table 1).The all flocks 

had been immunized against NDV and other 

viral agents. Clinical symptoms included 

difficulty breathing, green diarrhea, ruffled 

feathers, anxious symptoms, a decline in 

productivity, and a high death rate. These 

samples were tagged and brought to the 

virology lab at National Research Centre as 

soon as possible on ice. Finally, they were 

kept at -80°C until processing and isolation.
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Table (1): Data of collected samples from Egyptian governorates chicken flocks for NDV 

detection: 

location Samples  

ID 

Type of 

bird 

Flocks 

no. 

Age Clinical signs  

and lesions 

vaccination Mortality  Date of 

collection 

 

 

Giza 

1-7 

 

 

Broiler 

 

 

1000 

 

 

40 days 

 

 

greenish 

diarrhea, drop 

of production  

 

 

 

 

 

 

vaccinated 

300 

 

 

7/2019 

 

 

 

8-11 Layers 900 1 year proventricular 

hemorrhage,  

congested 

spleen 

250 9/2020 

 

 

 

 

 

Cairo 

12-17 

 

 

Broiler 

 

 

1500 

 

 

36 days 

 

 

greenish 

diarrhea, 

sneezing  

350 

 

 

12/2020 

 

 

18-20 Layers 1200 230days paralysis, 

Enlarged 

hemorrhagic 

cecal tonsils, 

hemorrhage 

on the tips of 

the 

proventriculus 

200/3day 4/2019 

 

 

 

Kalyobiya 

21-31 

 

 

32-37 

Breeders 

 

 

Broiler 

800 

 

 

2000 

360 

days 

 

32days 

respiratory 

difficulties, 

greenish 

diarrhea,  

50 

 

 

100 

11/2019 

 

 

9/2019 

Tracheitis and 

congestion of 

the liver, and 

cecal tonsils 

Gharbiya 38-42 Layers 2500 300 

days 

Nasal 

discharge, 

greenish 

diarrhea, high 

mortality 

 

90 10/2020 
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Isolation of NDV on SPF-ECE: 

Embryonic chicken eggs (ECE) from a 

specific pathogen-free (SPF) production 

farm were obtained (Koum Oshiem, 

Fayoum, Egypt). By calculating the mean 

death time (MDT) of egg embryos, it was 

utilized for isolation, infectivity titration, 

and pathotyping of NDV until it was 10 days 

old. Fertile eggs were set in a humid 

incubator at 37–38°C and turned twice daily. 

Virus isolation was carried out by the 

procedure established by (OIE, 2012). 

Briefly, organ suspensions were first 

centrifuged for 5 minutes at 4000 rpm in a 

bench-top centrifuge. The supernatants were 

given antibiotics (penicillin 2000 units/ml, 

streptomycin 0.01 l/ml, gentamycin 50 g/ml, 

and mycostatin 1000 units/ml) and 

incubated for an hour at 4 ℃. Following 

that, 0.2 ml of the supernatant was injected 

into the allantoic cavity of five 10-day-old 

SPF-ECE. Deaths that occurred after that 

(from the second to fourth day after 

inoculation) were regarded as specific. 

Deaths that occurred during the first 24 

hours of inoculation (PI) were referred to as 

nonspecific. Allantoic fluid (AF) was 

collected, centrifuged at 3000 rpm for five 

minutes, divided into aliquots, and kept in 

sterile screw-capped vials at -80°C until 

needed. In SPF-ECE, four basic viral 

passages were executed. The HA test given 

evidence that the virus was present. 

Pathogenicity tests: 

Thirty one-day-old SPF chicks kept in a 

strictly isolated, mosquito-proof 

environment performed pathotyping of the 

NDV isolates using Mean Death Time 

(MDT) and Intracerebral Pathogenicity 

Index (ICPI) calculations in accordance with 

(OIE, 2012). 

Serological identification of NDV: 

For the creation of hyperimmune serum, 20 

unvaccinated SPF chickens were given 

subcutaneous injections of killed-oil NDV 

vaccine (VET.SER and VACC.RES. Inst., 

Egypt) on the first day of age, followed by 

injections of Lasota NDV vaccine on the 7th, 

14th, 21st, 28th, and 42nddays of age. 

Chickens that had received vaccinations had 

their blood isolated into hyper-immune 

serum, which was then stored at -20°C for 

later use (Iqbal et. al., 2003).  

Molecular identification:  

Using QIAamp viral RNA extraction Kits in 

accordance with the manufacturer's 

instructions, the genomic viral RNA was 

isolated from collected HA positive allantoic 

fluid. The QIAGEN® OneStep RT-PCR kit 

was used to perform one-step RT-PCR 

(QIAGEN, USA). 

The Oligonucleotide primersM2: 

TGGAGCCAAACCCGCACCTGCGG, and 

F2: GGAGGATGTTGGCAGCATT 

(Metabion, Germany) were used to amplify 

766 bp of NDV (Mase et al., 2002). The 

1.5% agarose gel in TAE buffer was used 

for gel electrophoresis to separate the PCR 

products. Ethidium bromide (Merck, 

Germany) was used for staining, and the 

results was shown under UV trans-

illumination. The QIAquick gel extraction 

kit (Qiagen, USA) was used to purify the 

PCR products before they were sequenced in 

both directions on an automated ABI 3730 

DNA sequencer (Applied Biosystems, 

USA). 

Menoufia 43-50 Broiler 3000 28 days Mottled 

enlarged 

spleen, 

proventricular 

hemorrhage 

100/day 11/2020 
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Phyllogenetic tree:  

MEGAX software (Tamura et al., 2013) was 

used to align the sequences using the 

ClustalW technique. The nucleotide 

sequences and the NDV sequences available 

in GenBank were compared. Sequences 

which were aligned were used to create a 

phylogenetic tree. The pathotypes of isolated 

NDV were identified using the deduced 

amino acid sequences. 

RESULTS 

Clinical findings:  

Clinical signs included depression, ruffled 

feathers, decreased food consumption, 

respiratory difficulties, greenish diarrhea, 

nervous symptoms, a drop of production, 

and high mortality. Necropsies found 

septicemia which indicated tracheitis and 

air-sacculitis, congestion of spleen, lungs, 

liver, subcutaneous blood vessels, and 

gallbladder enlargement. There was also an 

increase in hemorrhage at the tips of the 

proventriculus glands (Fig. 1). 

 

Fig. (1): A) Congested lungs, B) Congested spleen, C) Tracheitis, D) Hemorrhagic cecal tonsils, 

E) Greenish diarrhea. 

Isolation of virus on SPF-ECE from 

suspected samples: 
Table (2) shows that after the third passage, 

23 of the 50 infected samples (or 46% of 

them) showed positive hemagglutination 

activity in the collected allantoic fluid. 

Positive isolates were found in three out of 

five samples from Gharbia, three out of 

seventeen samples from Kalyobiya, eight 

out of nine samples from Cairo, five out of 

eleven samples from Giza, and four out of 

eight samples from Menofiya. These 

findings were supported by the use of the 

HA test on the collected allantoic fluid of 

A B C 

D E 
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infected ECE, which yielded HA titers of 6 

log2, 9 log2, 5 log2, 8 log2, 8 log2, and 7 

log2 HA units/ml for Giza, Cairo, 

Kalyobiya, Gharbiya, Fayoum and Menofiya 

isolates respectively. 

 

Table (2): Results of HA, HI of infected allantoic fluids for detection of NDV Samples collected 

from Egyptian governorates chicken’s flocks: 

Governorate No. of 

samples 

No. of 

positive 

samples  

% of 

positive 

samples 

 

HA titer  

 

HI results No. of RT-PCR 

positive 

Samples for ND  
H5N1 H9N2 ND 

Giza 11 5 45.45 6 0 0 5 1 

Cairo 9 8 88.88 9 0 0 8 1 

Kalyobiya 17 3 17.64  5 0 0 3 0  

Gharbiya 5 3 60 8 0 0 3 0 

Menoufia 8 4 50 7 0 0 4 1 

Total  50 23 46  0 0 23 3 

 

Pathotyping of NDV isolates:  

Pathotyping was performed on isolates from 

Giza, Cairo, and Menofiya to determine if 

they were virulent or avirulent (vaccine) 

strains using the MDT and ICPI tests. Table 

(3) indicated that all isolates were velogenic 

with an MDT of 48 hours and an ICPI 

ranging from 1.55-1.65. Within 48–96 hours 

of the initial passage, the injected embryos 

displayed severe bleeding, congestion, and 

death (Fig.2).   

 

Fig. (2): Inoculated ECE showed the effect of NDV. (E and S): Chicken embryo (59-60 hours 

Post inoculation) showing diffuse redness and the subcutaneous tissue of the head is 

filled with blood and the blood vessels over the body were prominent. (D): Chicken 

embryo (60-62 hours Post inoculation), showing diffuse congestion and hemorrhage in 

the whole body and edema in the head region. (C): Control non-inoculated NDV chicks.  

D             E                S 



Journal of Current Veterinary Research, Volume (5), issue (2), Oct. 2023 

 

164 
 

 

Table (3) indicated that all isolates were velogenic with an MDT of 48 hours and an ICPI 

ranging from 1.55-1.65: 

MDT values: ˂60 hours denoted for velogenic strains, 60–90 hrs denoted for mesogenic strains 

and ˃90hrs denoted for lentogenic strains, while ICPI values ˂0.5 denoted for lentogenic strains, 

0.5–1.5 denoted for mesogenic strains and ˃1.5 denoted for velogenic strains, according to OIE 

(2009). 

Molecular identification of the NDV 

isolates:  

The virulent NDV strains' matrix and fusion 

genes were detected using the RT-PCR 

technique, which amplified a 766-bp 

fragment. The 766-bp fragment of the M 

gene and F gene was sequenced and 

submitted to GenBank under the accession 

numbers OM243949, OM243950, and 

OM243951, respectively. As shown in Fig. 

(3), the sequence of three strains revealed 

that they carried the 112RRQKRF117 motif, 

indicative of virulent strains. When the three 

sequences were aligned, they revealed 

differences in nucleotide identity. The 

changes mentioned above in nucleotide 

identity resulted in many amino acid 

substitutions, as seen in Table (4). Isolate 10 

(accession NoOM243949) shared three 

amino acid substitutions at positions L15F, 

A75V, andG110Rwith isolate 5 (accession 

NoOM243950), while isolate 11 (accession 

NoOM243951) showed one amino acid 

substitution at positions (S30N). When the 

sequenced strains were blasted with other 

NDV isolated in Egypt, they were closely 

related to avian avulavirus 1 isolates 

collected from Luxor in 2012, ranging from 

97.9% to 98.17%. 

According to the phylogenetic analysis, the 

three tested isolates grouped with genotype 

VII of previously described velogenic NDV 

isolates worldwide (Fig.4). The studied 

isolates showed nucleotide difference with 

the LaSota reference strain and clustered 

away from it. Furthermore, the three 

investigated isolates grouped apart from 

earlier strains recovered from the 

governorates of Giza and Menofiya (Fig. 3). 

Table (4) Indicated amino acid substitutions between three isolates:  

Position 15 30 75 110 

Isolate 5 L S A G 

Isolate 11 L N A G 

Isolate 10 F S V R 

consensus L S A G 

 

 

The isolates origin MDT(hours) ICPI Pathotype 

Cairo 48 1.652 Velogenic 

Giza 49 1.601 Velogenic 

Menofiya 48 1.55 Velogenic 
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Fig. (3): Amino acid sequence identity showing identity percent based on A. Sequence 

comparison of F protein. Results confirmed that all strains shared the cleavage site motif 112 

RRQKRF117. 
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Fig. (4): Phylogenetic tree based on a partial sequence of NDV F gene using the neighbor-

joining method for tree construction, showing the relationship between the selected Egyptian 

NDV isolates in the present study with related NDV strains from a gene bank.  

 

DISCUSSION  

In Egypt, outbreaks of NDV are still 

frequently occurring in vaccinated poultry 

flocks, despite the intensive vaccination 

programs (Mohamed et al., 2011 and Nabila 

et al., 2014). The main objective of the 

present work was identification of 

circulating NDV in Egyptian chicken and 

development of control methods for 

infection. In the first experiment, the 

isolation, identification, pathotyping and 

genotyping of NDV isolates from infected 

chicken flocks from different governorates 

Giza, Gharbya, Qulyubia, Cairo, and 

Menoufiya in Egypt in 2020 was carried out. 

The study reported virus isolation on SPF-

ECE then the detection of HA activity. This 

was in agreement with that described by 

OIE (2012) and Abdelrahim and Elhag 

(2014). 

Regarding isolation of ND virus on SPF-

ECE egg, isolation of the virus was 

performed through the inoculation into 

allantoic cavity of SPF-ECE for three 

passages. The Samples inoculated in SPF-

ECE induced signs in 23 samples out of 50 

samples. Similar results were reported by 
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III ..Strain Miyadera( M18456)
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Hussein et al. (2013); Ahmadi et al. (2014) 

and Salehinezhad et al. (2014). 

Field samples from suspected NDV positive 

chicken flocks with successful isolation on 

SPF-ECE were subjected for HA titration 

after the third passage. HA titers of the 

isolates ranged from 6 log2 HA units/ml for 

isolates from Giza, 9 log2 HA units/ml for 

isolates from Cairo, 5 log2 HA units/ml for 

isolates from Qulyubia, 8 log2 HA units/ml 

for isolates from Gharbiya, 7 log2 HA 

units/ml for isolates from Menoufia. This 

result agreed with that obtained by Bilal et 

al. (2014), Mantip et al. (2011) and Pansota 

et al. (2013). The present study revealed 

pathotyping of NDV isolates by calculation 

of the mean death time (MDT) and 

intracerebral pathogenicity index (ICPI). 

This was in agreement with that described 

by OIE (2012) and Munir et al. (2012). 

Regarding MDT, the result showed that 

isolates from Giza and Menoufiya 

governorates were velogenic with MDT of 

48 hours and isolate from Cairo was 

velogenic with MDT of 49 hours. This result 

agreed with that obtained by Mantip et al. 

(2011), Munir et al. (2012), OIE (2012), 

Abdelrahim and Elhag (2014) and 

Mehrabanpour et al. (2014). Regarding 

ICPI, the result showed that isolate from 

Giza was velogenic with ICPI of 1.652 and 

isolates from Cairo and Menoufiya 

governorates were velogenic with ICPI of 

1.601 and 1.601 respectively. This result 

agreed with that obtained by Nabila et al. 

(2014). 

Molecular detection of three isolates NDV 

using RT-PCR for amplification of the 3' 

end of the M protein encoding gene and the 

5' end of the F protein encoding gene using 

Taq polymerase enzyme with the upstream 

and downstream specific primers, revealed 

the presence of the amplified products of 

both reference strain and local isolates at the 

correct expected size (766 bp) on 

electrophoresis. Results of RT-PCR as a 

sensitive test for NDV detection confirmed 

the results of HA assay and agreed with 

those of Fazel et al. (2012) and Munir et al. 

(2012). In spite of allantoic fluid with 8 or 5 

HA titer and give negative RT-PCR result 

for NDV, may be Mycoplasma infection as 

cited by Jordan and Amin (1980). 

Sequencing was used to characterize 

isolated NDV field isolates accurately. This 

procedure is faster and more accurate than 

the mean death time, intravenous 

pathogenicity index, or intracerebral 

pathogenicity index tests for NDV 

pathotyping (Ganar et al., 2014). The results 

verified that all strains in this study had the 

cleavage site motif 112RRQKRF117, which 

is characteristic of vNDV strains, and that 

our isolates belonged to class II genotype 

VII, which is a velogenic genotype 

producing major outbreaks in China (Eweis 

et al., 2017).  

The NDV isolates in this study (accession 

numbers OM243949, OM243950, and 

OM243951, respectively) demonstrated 

97.5% -98.2% Egyptian strains and 96% -

99% identity with other world vNDV strains 

on GenBank. The sequenced strains were 

grouped with class II genotype VIIb and had 

a high genetic distance to the LaSota 

reference strain. It is concluded that NDV 

isolates circulating among chickens are 

virulent (Genotype VII). 

CONCLUSION  

It is established that NDV strains circulating 

among poultry farms in Egypt are virulent 

genotype VII, linked to outbreaks, and cause 

significant losses. Furthermore, it is 

recommended to use natural products as an 

immune booster and apply vaccination with 

similar field strains to limit the spread of 

these outbreaks. 
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