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ABSTRACT

The current study aimed to identify the respiratory problems in poultry farms located in the north coast of Egypt from
October 2018 to November 2019. A total of 89 poultry flocks (79 broilers, 5 layers, 3 ducks, and 2 turkeys) were
investigated for four major viral respiratory pathogens, namely avian influenza (Al) HON2, Al H5 subtypes,
Newcastle Disease (ND), and Infectious Bronchitis (IB) viruses. All 89 flocks were subjected to real-time PCR to
investigate Al HON2 virus. The samples of 31, 43, and 15 out of 89 flocks were selected for the investigation of ND,
IB, and Al H5 subtypes viruses, respectively, using real-time PCR. Sample selection was performed according to the
mortalities, clinical signs, and post mortem lesions. The positive findings indicated that 22 out of 89 flocks were
positive for Al HIN2 virus (2 layers + 20 broilers), 32 out of 43 flocks were positive for IB virus (2 layers + 30
broilers), 24 out of 31 flocks were positive for ND virus (1 Duck + 1 layer+ 22 broilers) and 9 out of 15 flocks were
positive for Al H5N8 virus (1 turkey + 1 duck + 7 broilers). Partial sequencing for selected isolates of six ND, five
IB, four HIN2, and three H5N8 viruses was applied, then nucleotide sequences were accessed on GenBank. Six ND
isolates belonged to genotype VII viruses circulating in Egypt. Two IB isolates were related to the classical strain
circulating in Egypt, while the other three IB isolates belonged to EGY/Variant 1l. Four HON2 Al isolates were
related to G1-lineage of H9 viruses circulating in the Middle East and Egypt. Three HSN8 Al isolates belonged to the
highly diverse clade 2.3.4.4.b viruses circulating in Egypt. It was concluded that ND and IB viruses isolated in this
study were not related to their vaccinal strains. Also, Al H5N8 circulating alone in affected flocks while Al HOIN2
circulating alone and/or mixed with either 1B or ND viruses. Finally, there is a need to devise a complete strategy to
control the isolated respiratory viruses on the north coast of Egypt.
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INTRODUCTION

Respiratory affection is a major problem in the
commercial poultry industry leading to the annual loss of a
hundred million dollars (Easterday et al.,1997). During the
last few years, Egyptian commercial chicken flocks have
been suffering from the co-circulation of multiple
respiratory viruses leading to variable mortality rates and
different clinical manifestations. Many important diseases
can affect the respiratory system of poultry, including
Avian Influenza (Al), Newcastle Disease (ND), and
Infectious Bronchitis (IB) viruses (Shankar, 2008). The
Al-H5NL1 viruses affected poultry flocks in many countries
including Egypt, and have become endemic (Aly et al.,
2008). An additional challenge facing the poultry industry
occurred in Egypt when Al-HIN2 subtype was detected
during 2010-11 in chickens and commercial quails (El-

Zoghby et al., 2012). In addition to high pathogenic avian
influenza (HPAI) H5N1 and low pathogenic avian
influenza (LPAI) HINZ2, there was the incursion of HPAI
H5N8 to Egypt in November 2016 via wild birds followed
by spreading into commercial poultry flocks, further
complicated the situation (Hassan et al., 2019). The ND
virus still represents a serious problem for poultry
production in many countries, although strict vaccination
and other controlling regimes. In Egypt, ND virus strains
of recent outbreaks in poultry farms have belonged to class
Il, genotype VII which might be introduced through the
trading of poultry and poultry products with China and the
Middle Eastern countries (Mohamed et al., 2011; Radwan
et al., 2013). Furthermore, IB virus threatens the poultry
industry worldwide and is considered as one of the most
economically important respiratory viral diseases (Cook et
al., 2012), and it was described as a natural infection in
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different countries of Asia and the Middle-East in
association with both HPAI and/or LPAI virus (Hassan et
al., 2016). Therefore, the present study aimed to determine
the current field situation of these major avian respiratory
pathogens in the north coast region with the molecular
identification of certain selected isolates to monitor and
record their genetic properties through sequencing,
phylogenetic analysis, and GenBank accessions.

MATERIALS AND METHODS

Samples collection and processing

Tracheal and/or oropharyngeal swabs and tissues of
89 different poultry flocks (10 samples per each flock)
suffering from respiratory symptoms, a severe drop in egg
production, and high mortalities were collected between

October 2018 and December 2019. The area of
investigation included the north coast area (west
Alexandria, El-Hamam, ElI Alamein, and Matrouh

governorates) in Egypt. All 89 flocks were subjected to
real-time PCR for the investigation of Al HON2 virus. The
samples of 31, 43, and 15 out of 89 flocks were selected
for the investigation of ND, IB, and Al H5 subtypes
viruses, respectively, using real-time PCR. Sample
selection was performed according to the mortalities,
clinical signs, and post mortem lesions. Tissue samples
were grounded in phosphate buffer saline with a pH of 7.0
to 7.4 containing gentamycin (50 pg/mL) and Mycostatin
(1,000 units/mL) in a 1:5 (w/v) dilution, centrifuged, and
tissue supernatant was collected (OIE, 2005; Naguib et al.,
2017). The transport medium used for collected swabs
composed of glycerol (50%), Phosphate buffer saline
(PBS) (50%) with 2x10° U/liter penicillin, 200 mg /liter
streptomycin, and 250 mg/liter amphotericin B. Samples
were stored at - 80°C until being tested (Gelb and
Jackwood, 2008). All tissue samples were tested using
RRT-PCR, then certain selected positive samples for each
virus were purified through intra-allantoic inoculation of
Specific Pathogen Free Embryonated Chicken Egg (SPF-
ECE, De Wit, 2000), and these allantoic fluids were
subjected to RT-PCR and sequencing.

Viral RNA extraction

All steps were carried out according to the
manufacturer’s instructions. Whole nucleic acid extraction
from the samples was performed using the QlAamp®
minielute virus spin kit (Qiagen, Germany, GmbH).
Briefly, 200 pl of the sample suspension was incubated
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with 25 pl of Qiagen protease, and 200 pl of AL lysis
buffer at 56°C for 15 min, then 250 pl of ethanol 100%
was added to the lysate. After that, the sample was washed
and centrifuged. The nucleic acid was eluted with 100 pl
of elution buffer.

Real-time reverse transcription-polymerase chain
reaction

For Al viruses, type A (matrix) gene primer was
used (Spackman et al., 2002), followed by H5 (Londt et
al., 2008), H9 (Ben Shabat et al., 2010), and N8 primers
(Hoffmann et al., 2016), while for ND virus and IB virus,
M primer and N primer were utilized, respectively (Wise
et al., 2004; Meir et al., 2010). Viral RNA extraction with
QlAamp® was performed using viral RNA mini kit
buffers (Qiagen, Germany) and Master Mix kit (Quantitect
probe RT_PCR Kkit), and all steps were carried out
according to the manufacturer’s instructions (Table 1).

Conventional polymerase chain reaction

The H gene primer was used with the length of
amplified product 311 bp and 920 bp for Al H5 virus and
Al H9 virus, respectively (Slomka et al., 2007; Adel et al.,
2016), while for ND virus, M & F gene primer with the
length of amplified product 766 bp (Mase et al., 2002),
and for IB virus, Spike SP1 gene primer with the length of
amplified product 457 bp were used (Naguib et al., 2017).
Viral RNA extraction with QIlAamp® was performed
using viral RNA mini kit buffers (Qiagen, Germany) and
Master Mix kit (Quantitect probe RT_PCR Kkit), and all
steps were performed according to the manufacturer’s
instructions (Table 2).

Analysis of the polymerase chain reaction
products

The products of PCR were separated by
electrophoresis on agarose gel 1.5% (Applichem,
Germany, GmbH) in 1x Tris Borate EDTA (TBE) buffer
at room temperature using gradients of 5V/cm. For gel
analysis, 15 pl of the products were loaded in each gel
slot. A gene ruler 100 bp DNA ladder (Fermentas,
Thermofisher, Germany) was used to determine the
fragment sizes. The gel was photographed by a gel
documentation system (Alpha Innotech, Biometra), and
the data were analyzed using the computer software
(Automatic Image Capture Software, protein simple
formerly cell biosciences, USA).
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Sequencing and phylogenetic analysis

The PCR products of selected different isolated
respiratory viruses (six ND, five 1B, four H9, and three H5
subtypes viruses) were purified using QIAquick PCR
Product extraction kit (Qiagen, Valencia). Bigdye
Terminator V3.1 cycle sequencing kit (Perkin-Elmer) was
used for the sequence reaction, and then it was purified
using Centrisep spin column. Sequence analysis was done
by Applied Biosystems3130 genetic analyzer (HITACHI,

accessions. The phylogenetic tree was created by the
MegAlign module of Laser gene DNAStar version 12.1
(Thompson et al., 1994), and Phylogenetic analyses were
performed using maximum likelihood, neighbor-joining,
and maximum parsimony in MEGA6 (Tamura et al.,
2013).

Ethical approval
The present study was affirmed by the Ethics of

Japan), and the sequence identity was initially performed Animal Health Committee, Desert Research Center,
by A BLAST® analysis (Basic Local Alignment Search Egypt.
Tool) (Altschul et al., 1990) to be established to GenBank
Table 1. Oligonucleotide primers and probes used for RRT-PCR.
Virus Gene g'r_lgrper/ probe sequence Virus  Gene Elr_lgrlner/ probe sequence
HSLHL AGTGATGTGCTCGGACCTTC-3’
ACATATGACTAC CCACARTATTCA G
H5RH1 ,
H5 AGACCAGCT AYC ATGATTGC NDV M CCTGAGGAGAGGCATTTGCTA-3
H5PRO
[FAM]TCWACA GTGGCGAGT [FAM]TTCTCTAGCAGTGGGACAGCCTGC[TAMRA]-3’
TCCCTAGCA[TAMRA]
HOF IBF:
GGAAGAATTAATTATTATTGGTCGGTAC ATGCTCAACCTTGTCCCTAGCA
H9R IBR:
AV H9  GCCACCTTTTTCAGTCTGACATT 1B N  TCAAACTGCGGATCATCACGT
H9 Probe IBTM:
%EAH'\S%AACCAGGCCAGACATTGCGAGTAAGATCC (FAMTTGGAAGTAGAGTGACGCCCAAACTTCA-TAMRA)
N8-1296F
TCC ATG YTT TTG GGT TGA RAT GAT
ng  N8-1423R
GCT CCA TCR TGC CAY GAC CA
N8-1354

FAM-TCH AGY AGC TCC ATT GTR ATG TGT GGA GT-Tamra

Table 2. Oligonucleotide primers used for conventional PCR.

Primer sequence

Length of amplified

Target agent Target gene (5"-3") product (bp)
HIF

H9 H (j_(?;ARAGAATTAATTATTATTGGTCGGTAC 920 bp
TAA TAC GAC TCA CTA TAA GTA CAA ACAAGG GTG
IBV-HVR1-2-FW

B Spike SP1 GTK TAC TACTAC CAR AGT GC 457 bp
IBV-HVR1-2-RV
GAA GTGRAAACRAGATCACCATTTA
M2
TGG-AGC-CAA-ACC-CGC-ACC-TGC-GG

ND M and F E2 766 bp
GGA-GGA-TGT-TGG-CAG-CAT-T
H5-kha-1

H5 H CCT CCA GAR TAT GCM TAY AAA ATT GTC 311 bp

H5-kha-3

TAC CAACCG TCT ACCATKCCY TG
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RESULTS

Prevalence of respiratory viruses

Concerning the results of the RRT-PCR used for
detection of respiratory viruses (Figure 1), 22 out of 89
flocks (24.7%) were positive (+ve) for Al HIN2 virus, 9
out of 15 flocks (60%) were positive for Al H5 subtype
virus, 24 out of 31 flocks (77.4%) were positive for ND
virus, and 32 out of 43 flocks (74.4%) were positive for IB
virus (Tables 3 and 4). All Al H5 subtypes were H5N8
viruses.

Single and mixed viral infection

There were 16 out of 89 poultry flocks negative for
RRT-PCR. Furthermore, 59 flocks were recorded with a
single viral infection, 8 flocks with Al HON2, 22 with IB,
20 with ND, and 9 with Al H5NS8 viruses. Mixed infection
with Al HON2 virus occurred in 14 poultry flocks, 10
flocks with mixed IB, and 4 flocks with mixed ND virus.
On the other hand, there was no mixed infection with Al
H5N8 subtype virus (Table 5).

Results of conventional polymerase chain reaction

The PCR product revealed the specific amplification
of 920, 766, 457, and 311 bp fragments for all selected Al
HIN2, ND, IB, and Al H5N8 isolates of viruses,
respectively (Figure 2).

Sequencing and phylogenetic analysis of avian
influenza HIN2 isolated viruses

The isolates of four selected Al HON2 viruses were
genetically related to G1-lineage of H9 viruses circulating
in the Middle East and were clustered in the same branch
of the isolated Egyptian viruses during 2011-2019. The
phylogenetic tree of HA gene showed that the first three
analyzed isolates (A/Chicken/Egypt/North-coast/19 HIN2,
AJChicken/Egypt/Bahig/19 HIN2, and
AJ/Chicken/Egypt/Matrouh/19 HIN2) were genetically
related and significantly closer to each other (99 bootstrap
value), and with the fourth isolate (A/chicken/Egypt/King-
Mariot/18 HON2) 54 bootstrap value (Figure 3). King-
Mariot 2018 Al HI9N2 virus isolate had an identity of
98.7% with other selected isolates which were closely
related (100%) to each other. The four selected isolates
were identical with other Egyptian strains of 2011-2019 by
94.8-100%, while with Hong Kong strains in 1997 were
identical by 87.3-87.4%, Israel strains isolated in 2018
were identical with the four isolates from 97.1-97.2% and
Korean strains in 1996 and 2007 had the identity of 82.7-
83.1% (Figure 4).

Sequencing and phylogenetic analysis of avian
influenza H5N8 isolated viruses

The selected three H5N8 HPAIV isolates were
compared with Egyptian strains during 2014-2019, and it
was found that these isolates belonged to the highly
diverse clade 2.3.4.4.b viruses circulating in Egypt. On the
basis of the phylogenetic tree, the analyzed isolates
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(A/chicken/Egypt/El-hamam/1/2019 H5NS,
Alchicken/Egypt/El-hamam/10/2019 H5N1, and
Alturkey/Egypt/North-coast  k38/2019 H5N1)  were

clustered together and related highly genetically of 86
bootstrap value with each other, and 53 bootstrap value
with other Egyptian viruses isolated during 2014-2019
(Figure 5). An amino acid sequence identity of the three
isolates was 100% with each other and 98.9-99.3% with
the Egyptian strains from 2017 to 2019 (Figure 6).

Sequencing and phylogenetic
infectious bronchitis isolated viruses

The isolates of five selected IB viruses were
compared with Egyptian classic, variant, QX, and their
vaccinal strains. Two IB isolates (MT324521_IBV
Matroun and MT324522_IBV  El-hamam) were
genetically related to the classical strain circulating in
Egypt (71 bootstrap value), and 33 bootstrap value with
each other. The mentioned isolates had an amino acid
sequence identity of 100% with each other and 71.8 -
91.2% with the Egyptian strains. The other three IB
isolates (MT324523_IBV North-coast-k70,
MT324524_I1BV EIl-Alamin, and MT324525 IBV El-
hawaria) belonged to EGY/Variant 11. MT324523 IBV
North-coast-k70, and MT324525 _IBV El-hawaria were
genetically related to each other, 97 bootstrap value with
an amino acid sequence identity of 100%, and had 41
bootstrap value with an amino acid sequence identity of
97.5% and 70.6-75.2% when compared  with
MT324524 1BV El-Alamin and the Egyptian strains
respectively (Figures 7 and 8).

analysis  of

Sequencing and
Newcastle disease viruses

The isolates of all selected six ND viruses were
compared with Egyptian strains of 2012- 2018. The
findings indicated that the isolates belonged to the
genotype VIl viruses circulating in Egypt. The
phylogenetic tree revealed that the analyzed isolates,
MT324529 North coast-4 and MT324530_North coast-5
were closely related to each other, 66 bootstrap values.
MT324531 North coast-6 virus isolate was clustered
separately alone, 63 bootstrap value, while the other three
virus isolates (MT324528_North coast-3,
MT324526_North coast-1, and MT324527_North coast-2)
were clustered together, and related genetically to each
other with 57 bootstrap value (Figure 9). All selected six
isolates showed an amino acid sequence identity of 98.6-
100% with each other, and 97.6-100% and 97.6-98.1%
when compared with the Egyptian and Israel strains
respectively (Figure 10).

phylogenetic analysis  of

GenBank accessions of all selected viruses’
isolates

Nucleotides sequences of all selected Al HIN2, Al
HS5NS8, IB, and ND viruses’ isolates were submitted to

GenBank, and given accession numbers (Table 6).
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H9 Amplification Plots H5 Amplification Plots

IB Amplification Plots ND Amplification Plots

Figure 1. Results of RRT-PCR for collected samples of different poultry flocks showed amplification plots for the following
primers H9, H5, N8, M, and N of HIN2, H5N8, ND, and IB viruses’ isolates, respectively. ND: Newcastle disease
IB: Infectious Bronchitis.

Al H9 collective photo details ND collective photo details

R e e e e e 3 z 3 N v T

IB collective photo details Al H5 collective photo details

Figure 2. Results of conventional PCR showed the specific amplification of 920, 766, 457, and 311 bp fragment for all
selected AI HY9N2, ND, 1IB, and Al H5N8 viruses’ isolates, respectively. ND: Newcastle disease
IB: Infectious Bronchitis.
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Figure 3. Phylogenetic tree showing the genetic relationships between circulating LPAI HON2 and the four selected isolates
for the HA gene (indicated by red dots).
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Figure 4. Genetic identity between circulating LPAI HON2 and the selected four isolates (blue text box).
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Figure 5. Phylogenetic tree showing the genetic relationships between circulating HPAI H5N8 and the selected three isolates
for the HA gene (indicated by red dots).
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Figure 6. Genetic identity between circulating HPAI H5N8 and the selected three isolates (blue text box).
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Figure 7. Phylogenetic tree showing the genetic relationships between representative IB viruses and the selected five isolates
for the S1 gene (indicated by red dots) IB: Infectious Bronchitis.
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Figure 8. Genetic identity between circulating IB and the selected five isolates (blue text box) IB: Infectious Bronchitis.
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Figure 9. Phylogenetic tree showing the genetic relationships between circulating ND viruses and the selected six isolates for

the F gene (indicated by red dots) ND: Newcastle disease.
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Figure 10. Genetic identity between circulating ND viruses
disease.
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Table 3. Results of RRT-PCR of surveyed poultry flocks.

. Al HON2
virus Total
+ve -ve

B +ve 10 22 32
-ve 5 6 11
+ve 4 20 24

ND -ve 3 4 7
+ve 0 9 9

Al H5N8 ve 0 6 6

Total 22 67 89

ND: Newcastle disease IB: Infectious bronchitis +ve: Positive -ve: Negative Al HIN2: Avian influenza H9 subtype Al H5N8: Avian influenza H5N8 subtype.

Table 4. Prevalence of different respiratory viruses in poultry flocks in the north coast of Egypt.

Virus Al HON2 1B ND Al H5N8
Total flocks 89 43 31 15
+ve 22 32 24 9
percent 24.7% 74.4% 77.4% 60%

ND: Newcastle disease IB: Infectious bronchitis +ve: Positive -ve: Negative Al HIN2: Avian influenza HIN2 subtype Al H5N8: Avian influenza H5N8
subtype.

Table 5. Single and mixed infection with respiratory viruses in the surveyed poultry flocks.

Viruses Al HIN2 1B ND Al H5N8 Total
Single infection 8 22 20 9 59
Mixed infection with Al HON2 - 10 4 - 14

ND: Newcastle disease IB: Infectious bronchitis Al HON2: Avian influenza H9 subtype Al HSN8: Avian influenza H5N8 subtype.

Table 6. Data and GenBank accession numbers of selected virus isolates for sequencing.

ND virus samples

sample Code name Governorates Species Collection date accesston
numbers
1 North cost 1 Matrouh Broiler 10/2018 MT324526
2 North cost 2 Alexandria Broiler 12/2018 MT324527
3 North cost 3 Alexandria Layer 1/2019 MT324528
4 North cost 4 Alexandria Broiler 2/2019 MT324529
5 North cost 5 Alexandria Duck 4/2019 MT324530
6 North cost 6 Matrouh Broiler 11/2019 MT324531
IB virus samples
1 Matrouh Matrouh Broiler 11/2019 MT324521
2 El hamam Alexandria Broiler 9/2019 MT324522
3 North coast K70 Alexandria Broiler 1/2019 MT324523
4 Al alamin Matrouh Layer 10/2018 MT324524
5 Elhawaria Alexanderia Layer 12/2018 MT324525
H9 virus samples
1 King mariot Alexandria Broiler 11/2018 MT319757
2 Matrouh Matrouh Layer 9/2019 MT319758
3 North coast K48 Alexandria Broiler 1/2019 MT319759
4 Bahig Alexandria Broiler 10/2019 MT319760
H5 virus samples
1 North coast K38 Alexandria Turkey 8/2019 MT372817
2 EL hamam Alexandria Broiler 1/2019 MT372818
3 EL hamam Alexandria Broiler 10/2019 MT372819

ND: Newcastle disease IB: Infectious bronchitis.
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DISCUSSION

Avian viral respiratory pathogens investigated in the north
coast poultry farms were detected in the current study
using RRT-PCR. The obtained results indicated that ND
viruses had the highest rate of 77.4% followed by 74.4%,
60%, and 24.7% for IB, H5N8, and HIN2 viruses,
respectively. These results matched with those reported by
Hassan et al. (2019) who found that 35, 27, 12, 9, and 9
samples out of 39 flocks were positive for Al H5N8, Al
HIN2, IB, Al H5N1, and ND viruses, respectively, and
detected an increase in the rate of positive flocks for Al
H5N8 from 23% in 2017 to 66.6% during 2018. Shakal
(2013) recorded that IB viruses had the highest incidence
rate with 64% of the total investigated poultry farms,
during January-July 2012 at 19 Egyptian governorates.
Taher et al. (2017) showed that the incidence of IB, ND,
Al H5, and Al H9 was 13.3%, 5.6%, 2.8%, and 1.1%
respectively. Amer et al. (2018) found that H5, H9, and
H5+ H9 subtypes were rated as 8.3%, 16.7%, and 6.5%
respectively.

Co-infection with circulating HIN2 occurred in 14
poultry flocks, 10 flocks with IB, and 4 flocks with ND
viruses. Abd El-Hamid et al. (2018) found that 12 out of
36 HIN2 affected poultry flocks co-infected with H5N1
(19.4%), ND (11.1%), and IB viruses (8.3%). Hassan et al.
(2016) showed that mixed infections of IB with Al HON2
viruses were the most common infection (41.7%). Amer et
al. (2018) detected the mixed infections in chicken flocks
of Egypt with Al HIN2 and ND genotype VII viruses.
Davidson et al. (2014) and Hassan et al. (2016) reported
that natural co-infections of Al HON2 with ND viruses
have occurred in poultry in Egypt.

Regarding the results of sequencing and
phylogenetic analysis in the current study, Al H9N2
isolated viruses belonged to G1-lineage circulating in the
Middle East, and were clustered with the isolated Egyptian
HIN2 viruses during 2011-2019 with the similarity rate of
94.8-100%. Amer et al. (2018) found that H9 sequences
belonged to the G1 lineage clustered with Egyptian HON2
strains during 2015-2016. Abd El-Hamid et al. (2018)
reported that the H9 isolates were clustered with recent
Egyptian isolates of G1/97-like lineage of HA gene
sequencing, and were similar to
AJQuail/Egypt/113413v/2011 with about 92.3%-97.1%
similarity rate. Monne et al. (2012) reported that all
Egyptian Al HINZ2 isolates were grouped within group B
of G1-like lineage.

Al H5N8 isolated viruses were closely related to
clade 2.3.4.4.b circulating in Egypt from 2014 to 2019
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with an identity of 98.9 - 99.3%. Hassan et al. (2019)
revealed that H5N1 and H5N8 were grouped within Clade
2.2.1.2 and Clade 2.3.4.4b, respectively. WHO (2019)
reported that the higher the number of H5N8 infected
poultry farms, the lower the number of human cases in
Egypt (2016: 10; 2017: 3; 2018: 0). Also, Grund et al.
(2018) reported that Clade 2.3.4.4b H5N8 viruses were
known to have grossly reduced zoonotic propensity versus
clade 2.2.1.2 H5N1 (Samir et al., 2015; Ghazi et al.,
2016).

Two IB isolated viruses were located with classic
strain circulating in Egypt with an identity of 71.8-91.2%,
and the other three IB isolates belonged to EGY/Variant 11
with an identity of 70.6-75.2%. Abou El-Fetouh et al.
(2016) revealed that the results of partial sequencing and
phylogenetic analysis of 400 bp of S1 gene for the isolates
of IB viruses were separated into two distinct groups,
namely variant 2 and classic. Also, Zanaty et al. (2016)
isolated 20 IB viruses, four belonging to the classic group
and 16 belonging to the variant group (six isolates with
Egy /Var-1 and 10 isolates with Egy /Var -2).

Abd EI-Moneim et al. (2012) partially analyzed the
S1 gene of IB virus isolates and found that these isolates
were closely related to recent Egyptian IB viruses isolated
in northern and middle Egypt, and belonged to genotype
variant 2. Meir et al. (2004) found that isolates of IB
viruses were closely related to the Israeli
nephropathogenic isolate (1S/885/00).

Finally, the selected isolated ND viruses belonged to
genotype VIl circulating in Egypt from 2012 to 2018 with
an identity of 97.6-100%. Amer et al. (2018) found that
NDV isolates belonged to the class Il genotype VII.
Ramzy (2016) mentioned that genetic classification has
divided NDV into two classes (I and II); class | was
composed of only 1 genotype (class I, genotype 1), and
class Il was divided into 18 genotypes (class 1, genotypes
I-XVIII). The predominant genotypes and virulent viruses
circulating worldwide were genotypes V, VI, and VII.
Genotype VIl was associated with the most recent
outbreaks in Africa, Asia, and the Middle East.

CONCLUSION

The current study concluded that the most predominant
etiology of respiratory diseases in the north coast of Egypt
were ND followed by IB, Al H5N8, and Al HIN2 viruses,
furthermore ND and IB viruses isolated in this study were
not related genetically to their vaccinal strains. Also, Al
H5NS8 circulating alone in affected flocks while Al HIN2
circulating alone and/or mixed with either IB (most
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common) or ND viruses (less), finally, The north coast of
Egypt is a zone of sustainable development, so there is a
need to devise a complete strategy to control the isolated
respiratory viruses.
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