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Abstract  

Increased respiratory infections in Egyptian chicken flocks in the last few years with variable 
mortality and increased economic losses urged us to study the viral causes of this problem. We 
examined 485 birds (360 broilers, 114 layers, and 11 breeders) from 100 chicken flocks suffered 
from respiratory troubles in Sharkia Governorate, Egypt during 2018-2019. The examined flocks 
were isolated in embryonated chicken eggs (ECGs) and examined by hemagglutination test 
(HAT). Fifteen flocks (12 out of 63 positive HA flocks and 3 out of 37 negative HA flocks) were 
identified using real time reverse transcriptase-polymerase chain reaction (rRT-PCR). The 
selected flocks were suffering from severe respiratory symptoms with high mortality and/or 
dropped egg production. The results revealed that 6 samples out of 12 positive HA were positive 
for highly pathogenic avian influenza virus (HPAIV-H5N8) and 6 samples were mixed infection 
by HPAIV-H5N8 and NDV. In contrast, one sample out of 3 negative HA was positive for 
infectious bronchitis virus (IBV). Conventional polymerase chain reaction (cPCR) was carried 
out for partial gene sequencing on five samples {2 AIV (HA gene), 2 NDV (F gene) and one 
IBV (SP1 gene)} to detect the genetic diversity of these viruses. The phylogenetic analysis 
revealed that H5N8, NDV and IBV isolates were related to other strains with nucleotide 
homology 91.8% -99.3%, 78.9%–98.9% and 71.6%–98.0% respectively. Experimental study 
was done on 40 one-day-old Ross chicks to evaluate vaccines against HPAI-H5N8 
(A/Chicken/Sharkia/MS001/2018). The results revealed that the protection using vectored 
vaccine was 40% while inactivated vaccine was 20%. Also virus shedding decreased in 
inactivated vaccine than vectored vaccine. In conclusion, we recommend poultry keepers to use 
both of vectored and inactivated vaccines for perfect protection against HPAIV H5N8. 

Keywords: real time reverse transcriptase-polymerase chain reaction (rRT-PCR) - highly 

pathogenic avian influenza virus (HPAIV-H5N8) - phylogenetic analysis - hemagglutination test 

(HAT) - virus shedding 
 

Introduction  

At the global level, chicken meat and eggs are 
considered one of the most consumed protein 
sources of animal origin. The poultry industry in 
Egypt has a significant influence on the Egyptian 
economy which reflects its importance 
especially after increasing of costs and high 
losses in the last few years. However, the risk of 
infectious diseases threatens the poultry industry 
constantly especially viral infections which are 
considered the most prevalent hazard in the 
poultry industry in Egypt. One of the most 
dominant problem in poultry farms are 

respiratory diseases which represent a large 
problem because of their multifactorial nature, as 
well as increasing respiratory disease outbreaks 
with various mortalities and different clinical 
signs have been reported in Egyptian 
commercial chicken flocks. [1].  Therefore, the 
poultry viruses have a great economic 
importance including the avian influenza virus 
(AIV), virulent Newcastle disease virus (vNDV) 
and infectious bronchitis virus (IBV) which lead 
to high mortalities in different chicken flocks [2, 
3]. These three pathogens are able to induce 

mailto:vetlab.dr.msa@gmail.com
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disease either independently or with mixed 
infections [1].  

The highly pathogenic AIV (H5N8) was 
observed in Chinese flocks for the first time at 
2010 [4], while the first appearance of HPAIV 
(H5N8) in Egypt during surveillance of AI at the 
end of 2016 revealed in wild birds belonged to 
clade 2.3.4.4b [5] and then the virus spread to 
the domestic birds, leading to many outbreaks in 
commercial poultry flocks causing high 
economic losses in the poultry industry [6]. In 
some vaccinated flocks, avian influenza (AI) 
was recorded in a respiratory disease complex 
syndrome causing high economic losses [2]. 
Avian Influenza virus (AIV) was the main cause 
in many respiratory disease troubles and decline 
in egg production which affecting both laying 
hens and broilers worldwide [7].  

In many countries, although various strict 
vaccination programs, the poultry production has 
been threatened by NDV which is a very serious 
problem in spite of enormous efforts for 
controlling the disease have been made. The 
trading of poultry and poultry products with 
Middle Eastern countries and China was thought 
to be the cause of spreading of NDV genotype 
VII in Egypt [8, 9]. NDV and AIV are 
incriminated in various respiratory and egg 
production troubles which affect both broilers as 
well as laying hens worldwide [7]. In Egypt the 
outbreaks affected various poultry farms 
between 2011 and 2012 because of infection 
with NDV strains that confirmed to belong to 
class II, genotype VII [10].   

Also infectious bronchitis virus (IBV) is an 
acute, highly contagious virus affecting upper 
respiratory system of chickens [11]. IBV has a 
great economic importance to the poultry 
industry because of the high morbidity and 
production losses which associated with the 
infection with IBV. The clinical signs including 
coughing, tracheal rales, sneezing, nasal exudate 
and also poor weight gain in broilers, while 
decline in egg quantity and poor egg-shell 
quality was recorded in layer and breeder flocks. 
In addition, the infected birds become more 
susceptible to secondary bacterial infections 
such as Escherichia coli [12]. In Egypt, IB was 
first described several reports [13, 14] 
emphasized the prevalence of the disease. In 
respiratory disease outbreaks, the clinical signs 
and postmortem lesions varied according to the 

strain of infecting virus, vaccination program, 
and whether single or multiple infections. Loss 
of productive performance of both egg and 
meat-type chicken flocks lead to percussive 
economic losses [15].  The main clinical 
manifestations were respiratory distress 
(tracheitis, with caseation at tracheal bifurcation) 
and nervous manifestations in the form of head 
tilting. The main predominant pathological 
picture was congested viscera [16, 17].  

Therefore this study aimed to detect the viral 
causes of recurrent respiratory infections in 
chickens by using recent techniques as rRT-PCR 
and gene sequencing as well as evaluation of 
vectored and inactivated vaccines against 
isolated HPAIV- H5N8.  

Materials and Methods  

Ethical approval 

The sample collection and experiment were 
conducted in line with rules set by the Animal 
Welfare and Research Ethics Committee, 
Faculty of Veterinary Medicine, Zagazig 
University, Egypt 

Field samples collection 

A total of 100 chicken flocks from different 
localities at Sharkia governorates in Egypt were 
examined during 2018-2019. These flocks were 
suffering from variable mortality rates with 
respiratory symptoms and/or severe drop in egg 
production. History of investigated flocks 
(locality, age, total numbers, mortality of last 3-5 
days from onset of signs and vaccination 
program) were recorded as well as clinical signs 
as well as postmortem examination for diseased 
and dead birds (Table 1). 

Virus isolation on Embryonated chicken eggs 
(ECEs) 

 Specimens were collected from suspected 
tissues (lung, trachea, spleen and proventriculus) 
from each flock. Homogenization and 
centrifugation of samples were done. Isolation 
was carried out by inoculation in ECEs at 10 
days old through allantoic cavity with 0.1 
ml/egg. The embryonic mortalities and gross 
lesions were recorded.  

Hemagglutination test (HAT) 

The harvested allantoic fluids for the 
examined flocks were tested by rapid slide HAT, 
according to [18]. 
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Table (1): Descriptive data and lesion score for selected Chicken flocks 

F. No Locality Age 

Total 

number Breed 
Score of respiratory signs and lesions 

MB% MT% 
Egg 

Dr.% 
 Resp. signs Nasal disch. Sinus. Trcaheitis F.P.C F.P.H Air sacul. Cas. plug Pneumonia 

3 Abo Kabir 65 d 5000 Baladi +++ +++ +++ +++ - - - - +++ 65 18  

14 Abo Kabir 48 d 5000 Saso +++ +++ +++ +++ - - - - +++ 60 15  

19 Fakous 29 d 3500 Cobb +++ +++ +++ +++ - - - - +++ 35 9  

30 Abo Kabir 33 d 12000 Saso +++ +++ +++ +++ ++ ++ ++ - +++ 30 8  

39 Fakous 30 d 6000 Saso +++ ++ +++ + +++ +++ +++ +++ +++ 25 6  

44 Fakous 25 d 5000 Hubbard +++ ++ ++ ++ +++ +++ +++ ++ +++ 20 4  

48 Abo Kabir 45 d 6000 Saso +++ +++ +++ +++ ++ ++ ++ - +++ 50 10  

55 Abo Hammad 28 d 3000 Arbor Acres +++ +++ +++ +++ ++ ++ ++ - +++ 60 8  

63 Awlad Sakr 48 d 5000 Saso +++ +++ +++ +++ ++ ++ ++ - +++ 35 9  

64 Abo Kabir 29 d 12000 Ross +++ +++ +++ +++ - - - - +++ 50 15  

79 Fakous 65 d 5000 Bovans pullets +++ +++ +++ +++ ++ ++ ++ - +++ 35 9  

80 El Husseinia 8 m 5000 Lohman +++ +++ +++ +++ - - ++ - +++ 25 10 40 

84 Kafr Sakr 65 d 7000 Lohman pullets +++ +++ +++ +++ - - - - +++ 50 20  

95 Fakous 10 m 5000 Isa Brown +++ +++ +++ +++ - - - - +++ 60 35 70 

100 Awlad Sakr 15 m 
6000 

Baladi 

Breeders 

+++ +++ +++ +++ ++ ++ ++ - +++ 20 4 40 

 

  F. No=Flock Number   Resp. signs= respiratory signs     Nasal disch.= nasal discharges    Sinus.= sinusitis      F.P.C= fibrinous pericarditis         F.P.H= fibrinous perihepatitis    

Air sacul.= air sacculitis    Cas. Plug= caseated plug at tracheal bifurcation    MB%= morbidity percent      MT%= mortality percent       Egg Dr. %= percent of drop in egg production     - 

= no lesion or signs       + = mild lesion or signs     ++ = moderate lesion or signs     +++ = severe lesion or signs     d= days       m= months  



Zag Vet J, Volume 50, Number 2, p. 186-201, June 2022                                         Hegazy  et al.,  (2022)   

189 

Real time –reverse transcriptase – polymerase 

chain reaction for AIV, NDV and IBV 

Genomic RNA extraction  

Viral RNA was extracted from 15 harvested 

allantoic fluid (12 positive and 3 negative HA 

test) using QIAamp Viral RNA Mini Kit 

(QIAGEN) catalogue No. 52904 (Qiagen, 

Valencia, Calif., USA) and according to 

manufacturer's instructions [19]. 

Primers and probes used for real time PCR 

(RT-PCR):   

QuantiTect probe RT-PCR catalogue 

No.204443. RT-PCR was performed using 

following primers (obtained from Metabion, 

Germany). AIV-H5 primer for hemagglutinin 

(H gene) were “H5LH1: ACATATGACTAC 

CCACARTATTCAG” “H5RH1: 

AGACCAGCT AYC ATGATTGC” “H5PRO: 

[FAM] TCWACA GTGGCGAGT 

TCCCTAGCA [TAMRA]” [20] and primers 

used for AIV-H9 (H gene) were “H9F: 

GGAAGAATTAATTATTATTGGTCGGTA

C” “H9R: 

GCCACCTTTTTCAGTCTGACATT” “H9 

Probe [HEX] 

AACCAGGCCAGACATTGCGAGTAAGAT

CC [TAMRA]” [21]. The cycling conditions 

of primers and probes for both AIV- H5 and 

H9 were as the following: reverse transcription 

at 50˚C for 30 minutes (min.), primary 

denaturation at 95˚C for 15 min., secondary 

denaturation at 94˚C for 30 seconds (sec.), 

annealing at 54˚C for 30 sec., extension at 

72˚C for 10 sec. and the number of cycles was 

40 cycles. 

The primers used for NDV fusion protein  

(F gene) were as the following: “F+4839: 

TCCGGAGGATACAAGGGTCT” “F-4939: 

AGCTGTTGCAACCCCAAG” “F+4894: 

[FAM] AAGCGTTTCTGTCTCCTTCCTCA  

[TAMRA]” [22]. The cycling conditions of 

primers and probes for NDV (F gene) were as 

the following: reverse transcription at 50˚C for 

30 min., primary denaturation at 95˚C for 15 

min., secondary denaturation at 94˚C for 30 

sec., annealing at 52˚C for 30 sec., extension at 

72˚C for 10 sec. and the number of cycles was 

40 cycles. 

The primers used for IBV spike protein 1 

(SP1 gene) were as the following: “AIBV-fr: 

ATGCTCAACCTTGTCCCTAGCA” “AIBV-

as: TCAAACTGCGGATCATCACGT” 

“AIBV-TM: (FAM-

TTGGAAGTAGAGTGACGCCCAAACTTC

A (TAMRA)” [23]. The cycling conditions of 

primers and probes for IBV (SP1 gene) were 

as the following: reverse transcription at 50˚C 

for 30 min., primary denaturation at 95˚C for 

15 min., secondary denaturation at 94˚C for 30 

sec., annealing and extension at 60˚C for 45 

sec. and the number of cycles was 40 cycles. 

Primers and probes used for conventional 

real-time PCR (cPCR): 

Primers used for cPCR were supplied from 

Metabion (Germany). cPCR was performed 

for gene sequencing using following primers: 

AIV-H5 primers (H gene) were “H5-kha-1: 

CCT CCA GAR TAT GCM TAY AAA ATT 

GTC” “H5-kha-3: TAC CAA CCG TCT ACC 

ATK CCY TG” [24]. The cycling conditions 

of primers and probes were as the following: 

reverse transcription at 50˚C for 30 min., 

primary denaturation at 95˚C for 15 min., 

secondary denaturation at 94˚C for 30 sec., 

annealing at 56˚C for 40 sec., extension at 

72˚C for 30 sec. final extension at 72˚C for 10 

min. and the number of cycles was 35 cycles. 

NDV primers (M and F genes) were as the 

following:  “M2: TGG-AGC-CAA-ACC-

CGC-ACC-TGC-GG” “F2: GGA-GGA-TGT-

TGG-CAG-CAT-T” [25]. The cycling 

conditions of primers and probes were as the 

following: reverse transcription at 50˚C for 30 

min., primary denaturation at 95˚C for 15 

min., secondary denaturation at 94˚C for 30 

sec., annealing at 50˚C for 40 sec., extension at 

72˚C for 45 sec. final extension at 72˚C for 10 

min. and the number of cycles was 35 cycles. 

The IBV primers (SP1 gene) were as the 

following: “IBV-HVR1-2-FW: GTK TAC 

TACTAC CAR AGT GC” “IBV-HVR1-2-RV: 

GAA GTG RAA ACR AGA TCA CCA TTT 

A” [26]. The cycling conditions of primers and 

probes were as the following: reverse 

transcription at 50˚C for 30 min., primary 

denaturation at 95˚C for 15 min., secondary 

denaturation at 94˚C for 30 sec., annealing at 
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52˚C for 40 sec., extension at 72˚C for 45 sec. 

final extension at 72˚C for 10 min. and the 

number of cycles was 35 cycles. 

The sequencing and phylogenetic analysis 

 The purified cPCR product was sequenced 

in Applied Biosystems 3130 automated DNA 

Sequencer (ABI, 3130, USA using a Bigdye 

Terminator V3.1 cycle sequencing kit. 

(Perkin-Elmer, Foster city, CA). A 

comparative phylogenetic analysis was 

performed for each virus of sequences using 

the CLUSTAL W multiple sequence 

alignment program, version 1.83 of Mega 

Align module of Laser gene DNA Star 

software [27]. The phylogenetic comparisons 

of the aligned sequences were performed with 

the MEGA 5 [28].  

Experimental design 

Forty one-day-old Ross chicks were 

classified into 4 groups. The vaccination (type, 

dose and route), challenge date, dose and route 

of inoculation were described in (Table 2), the 

challenged virus was HPAI-H5N8 named 

(A/Chicken/Sharkia/MS001/2018) isolated 

from Ross broiler chicken flocks 29 day old.  

HPAI-H5N8 was chosen because of the most 

isolates from examined flocks with respiratory 

signs and high mortality. The infective dose 

was 0.2x106 ml by oculo-nasal route at 28 days 

old. Serum samples were collected at 21, 28 

days before challenge and 12 days post 

challenge to detect antibody titers using 

reference antigens (MEVAC H5N8 clade 

2.3.4.4).  

Table (2): Experimental design  

 
Route of 

inoculation 

Dose of 

inoculation 

Inoculation 

date 

Vaccination Group 

number 

Occulonasal 

route 

0.2x106 ml 28 days Hatchery vaccine VECTROMUNE AI 

0.2 ml  subcutaneous at day 1 

1 

Occulonasal 

route 

0.2x106 ml 28 days Inactivated vaccine FLU FEND H5N3 

0.5 ml  subcutaneous at day 7 

2 

Occulonasal 

route 

0.2x106 ml 28 days Non vaccinated 

 

3 

------------ ---------- Non infected Non vaccinated 

 

4 

 

Fourteen oropharyngeal swabs were 

collected at 3rd, 5th, 7th and 10th days post 

challenge (dpc) from all groups (3 swabs from 

each group were pooled as one sample) were 

collected on viral transport media consisting of 

10% Glycerol, 200 Ul of Penicillin per mL, 

200 mg of Streptomycin per mL, 250 mg of 

Gentamicin per ml, and 50 U of Nystatin per 

ml and kept at -80oC till examined by qRT-

PCR for detection of virus shedding.  

Result and discussion  

Clinical and post-mortem examination:  

The examined flocks suffered from 

decreased feed and water consumption with 

general signs of illness in addition to variable 

mortality rates ranged from 2-25% and severe 

respiratory symptoms such as sneezing, 

gasping (Figure 1A) with swollen sinuses and 

conjunctivitis. Whereas some flocks showed 

cyanosis of comb and wattles (Figure 1B) with 

hemorrhage on the legs. In layer and breeder 

flocks the drop in egg production was up to 

70% with soft shell egg (Figure 1C) with 

respiratory symptoms. In some examined 

flocks we noticed nervous signs such as 

muscular tremors, wing dropping, twisting of 

the head and neck, circling and complete 

paralysis, these results agreed with Ramzy 

[29], Shehata et al [30] who reported that 

NDV and AIV also invade other tissues such 

as the central nervous system (CNS) and the 

gastrointestinal tract (GIT) so different lesions 

had been reported on organs other than the 

respiratory system.  

The postmortem investigation revealed that 

presence of tracheitis, fibrinous air sacculitis, 

perihepatitis and some flocks showed caseated 

plug at tracheal bifurcation (Figure 1D). Other 

flocks showed congested subcutaneous blood 

vessels, congested carcass with septicemic 
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picture and petechial hemorrhage on tips of 

proventricular glands (Figure 1E), also 

congested, enlarged pancreas with necrotic 

foci and enlarged mottled spleen (Figure 1F). 

NDV, AIV and IBV have a predilection for the 

respiratory tract of chickens. The present 

results agreed with those of Ramzy [29] who 

reported that the main clinical signs due to 

respiratory infection were observed as oculo-

nasal discharges, gasping, wheezing, and rales 

with various mortalities. Postmortem lesions 

that were observed with different range among 

investigated flocks included general 

congestion of the abdominal viscera, 

edematous hemorrhagic tracheal mucosa with 

mucopurulent exudates. Congested edematous 

lungs were noticed, petechial hemorrhages 

were found on epicardium and coronary fat of 

the heart, adipose tissue of the abdomen, 

mucosa of duodenum and proventriculus.  
 

 

Figure (1): Different clinical signs and postmortem lesions on investigated naturally infected 

chicken flocks. (A): Sneezing, conjunctivitis and gasping of naturally infected flock that was 

positive by RRT-PCR for IBV. (B): Caseated plug at tracheal bifurcation of naturally infected 

flock that was positive by RRT-PCR for IBV.  (C): Cyanosis of comb and wattles of naturally 

infected Baladi breeder flock that was positive by RRT-PCR for H5N8 and ND viruses' co-

infection. (D): layer flock showing soft shell eggs and abnormalities in shape and color of eggs 

during natural co infection with H5N8 and NDV confirmed with RR-PCR. (E): Petechial 

hemorrhage on tips of proventriculus of naturally infected flock that was positive by RRT-PCR for 

H5N8 and NDV. (F):  Congested, enlarged pancreas with necrotic foci and enlarged mottled spleen 

of naturally infected Arbor Acres broiler flock that was positive by RT-PCR for H5n8 and NDV co-

infection. 
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Virus isolation and   hemagglutination test  

Tissue samples of examined flocks were 

isolated on ECEs for virus isolation, the 

embryos showed different degree of 

congestion and septicemia as well as curling 

and dwarfing were appeared on others.  

The harvested allantoic fluids for all 100 

flocks were subjected for HAT. The result of 

HAT revealed that 63 flocks (46 broilers, 15 

layers and 2 breeders) were positive HA and 

37 flocks were negative HA after first passage 

on ECEs. Fifteen flocks (12 out of 63 positive 

HA flocks and 3 out of 37 negative HA 

flocks) were selected for rRT-PCR. The 

selected flocks were suffered from severe 

respiratory symptoms with high mortality 

and/or dropped egg production. We suspected 

the cause of these troubles was one or more of 

respiratory viruses like as AIV, NDV and 

IBV in the most examined samples. These 

viruses were the main causes of respiratory 

infections and this result agreed with those of 

Awad et al. [10] who reported that AIV are 

common causes of respiratory diseases in 

chickens with economic importance 

worldwide. Also the spreading of H5N1 and 

the emergence of H5N8 viruses in Egypt 

caused in severe economic losses as reported 

by Selim et al. [5]. IBV was isolated from one 

broiler flock (30 days Saso flock) that 

suffered from severe respiratory signs with 

high mortality rate, similar result obtained by 

Ali et al. [31] who reported that many IBV 

outbreaks associated respiratory troubles with 

high mortality rate were attributed to the 

circulation of both classical and new nephro-

pathogenic IBV variant strains. 

Molecular identification by Real time RT-

PCR test: 

      In the present study, as shown in (Tables 3, 
4) the highest obtained results for respiratory 
viruses was AIV (12/15) of both single 
infection (6/15) 3 broilers and 3 layer flocks 
and mixed infection with NDV (6/15) 4 
broilers, 1 layer and 1 breeder flocks, similar 
results were reported by Soliman et al. [32] 
who mentioned that the mixed infections of 
AIV and NDV was one of the most distressing 
problem of the poultry industry worldwide. 
The infection with some viruses is considered 
as a great stress to the birds and is considered 
as the main cause of co-infection and also it 
facilitated the infection with other viruses 
Arafat et al. [17], Samy and Naguib [33], 
Watanbe et al. [34]. 

 

Table (3): Results of virus detection by slide HA test and rRT-PCR on examined chicken 

flocks  
number of flocks examined by rRT-PCR Positive HA result Confirmed results with rRT-PCR 

AIV only AIV+NDV IBV 

Broilers 10 7/10  3  4  1  

Layers  4 4/4  3  1  0 

Breeders 1 1/1  0 1  0 

Total 15 12/15  6/15  6/15  1/15  
 

HA= hemagglutination test       AIV only= single infection with AIV    AIV+NDV= mixed infection with 
AIV and NDV    
 

 

 

 

 

 

 



Zag Vet J, Volume 50, Number 2, p. 186-201, June 2022                                         Hegazy  et al.,  (2022)   

193 

Table (4): Result of viruses' isolation in ECEs, HA activity, RT-PCR for selected chicken 

flocks 
F. No HA Result of RT-PCR Egg inoculation 

H5 ND IB N8 Dead 

/total 

Embryo lesions 

3 + CT 30 CT 30 -ve CT 20 5/5 Congestion and PH* 

14 + CT 25 -ve -ve CT 21 4/5 Congestion and PH 

19 + CT 17 -ve -ve CT 14 5/5 Congestion and PH 

30 + CT 29 CT 26 -ve CT 29 4/5 Congestion and PH 

39 - -ve -ve CT 29 nd 2/5 Curling and dwarfing 

44 - -ve -ve -ve nd 3/5 Congestion 

48 + CT 31 CT 27 -ve CT 30 4/5 Congestion and PH 

55 - -ve -ve -ve nd 3/5 Congestion 

63 + CT 27 CT 27 -ve CT 20 5/5 Congestion and PH 

64 + CT 17 -ve -ve CT 17 5/5 Congestion and PH 

79 +   CT 31 -ve -ve   CT 23 4/5 Congestion and PH 

80 +  CT 26 -ve -ve   CT 20 4/5 Congestion and PH 

*PH: petechial hemorrhages    -ve: No Ct after40 cycles 
 

Sequencing and phylogenetic analysis 

The result of phylogenetic analysis of 

partial sequences is shown in (Table 5) for the 

selected AIV isolates (for HA gene) showed 

that they belong to H5N8 highly pathogenic 

AIV clade 2.3.4.4.b (A/Broiler 

chicken/Egypt/MS001/2018) and (A/Layer 

chicken/Egypt/MS002/2019) with accession 

No. MW425876 and MW425877 respectively, 

our results agreed with Selim et al, [5] who 

mentioned that the first introduction of  HPAI 

(H5N8) in wild birds in Egypt at the end of 

2016 during surveillance of AI revealed that 

AI belongs to clade 2.3.4.4b (Figure  2).   Our 

AIV isolates in this study were 100% identical 

to each other based on nucleotide and amino 

acid identities. Compared to other recently 

isolated Egyptian strains during 2016 to 2019, 

the identity ranged from 96.5% to 99.3%. 

While the identity percent was 91.8% to 

98.2% when compared with other worldwide 

isolates.  

The result of phylogenetic analysis of 

partial sequences for the selected NDV isolates 

(for F gene) showed that they belong to 

genotype VIIb (Figure 3) and they named 

(VIIb ch/Sharkia/MS006/2018) and (VIIb 

ch/Sharkia/MS007/2019) with accession No.  

MW429329 and  MW429330 respectively. In 

this study, the two NDV isolates were 100% 

identical to each other based on amino acid 

and nucleotide identities. While the identity 

percent was 97.3% to 98.9% when compared 

to other recently isolated Egyptian strains in 

the last few years, while the identity percent 

was 78.9% to 79.4% when compared with 

vaccinal strains and was 82.1% to 97.6% when 

compared with other worldwide isolates. 

These results agreed with those of Awad et al. 

[10] Abdel-Monneim et al. [14].  

Phylogenetic analysis of partial gene 

sequencing of one selected IBV isolate (Sp1 

gene), it was related to classic strain (Figure 4) 

and named (IBV ch/Sharkia/MS009/2019) 

with accession No. MW429331, our results 

agreed with De Wit et al. [35] who reported 

that a number of local variants in addition to 

the widely known vaccine serotypes such as 

Mass and 4/91 strains circulate in Africa. The 

IBV isolate had close relationship to other 

Egyptian strains of 2001 to 2019 with 

nucleotide homology reached up to 76.5% to 

98.0%, while the identity percent was 74.3% 

to 74.8% when compared with vaccinal strains 

and was 71.6% to 97.3% with other worldwide 

isolates. 
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 Our results concluded that, the main 

respiratory diseases affecting broilers under 

Egyptian conditions were AIV, NDV and IBV, 

the environmental conditions and farm locality 

affected the incidence and spreading of avian 

viral respiratory diseases and continuous 

surveillance of these respiratory diseases that 

represent a large economic problem for poultry 

industry should be maintained to be on the 

center of the event to facilitate the possible 

control of these diseases and planning for 

prevention by selection of recent immunogenic 

vaccines.  

Results of experimental infection  

Challenge test was carried out with 

HPAIV-H5N8 for group 1, 2 and 3. The 

mortality percent during 12 days post 

challenge (dpc) was 60% in group 1 (vectored 

vaccine), 80% in group 2 (inactivated vaccine) 

and 100% mortality in group 3 (control non 

vaccinated group) within 6 dpc only, general 

signs of illness and typical signs of AI 

infection (cyanosis of comb and wattles, 

hemorrhage on shank, severe respiratory signs 

and greenish diarrhea)   appeared in all 

infected groups but more severe in non-

vaccinated group.  

Antibody titers in group 1 were 4.1 

log2, 3.75 log2 and 5.1 log2 at 21, 28 and 40 

days old respectively, while in group 2 they 

were 4.6 log2, 3.5 log2 and 5.5 log2 at 21, 28 

and 40 days old respectively. Whereas, in 

group 3 they were 2.3 log2, 1.5 log2 at 21 and 

28 days old respectively. Finally, in the group 

4 the antibody titers were 2 log2, 1.4 log2 and 

0 at 21, 28 and 40 days old respectively. 

Virus shedding carried out by using 

quantitative RT-PCR, the result revealed that 

virus shedding in group 1 was 1.701x103, 

4.632 x 103, 6.572x104 and 4.332x105 in 3rd, 

5th, 7th and 10th dpc respectively, while in 

group 2 was 1.244 x 104, 1.389 x 104, 

1.241x105 and 1.737x103 in 3rd, 5th, 7th and 

10th dpc respectively and finally in group 3 

was 4.043x105 and 5.030x106 in 3rd and 5th 

dpc respectively. Virus shedding decreased in 

group 2 than group 1 and 3. Many HPAI 

viruses appear to be shed within a day or two 

in experimentally inoculated chickens Swayne 

and Beck [36] Van der Goat et al. [37] Swayne 

et al. [38] Bublot et al. [39]. Shedding of 

viruses was examined before the second day 

post challenge. However, some studies found 

that the chickens which inoculated intranasally 

could shed A/chicken/ Pennsylvania/1370/83 

(H5N2), Swayne and Beck [36], Van der Goat 

et al. [40] and A/chicken/ Netherlands/ 

621557/ 03 (H7N7), Van der Goat et al.  [37] 

by day 1 pc in both respiratory secretions and 

feces. 

 

Table (5): Accession numbers of the AIV, ND and IBV field isolates in this study on 

GenBank 
 

Flock 

No. 

Strain name on 

Gene Bank 

Accession 

No. 

Gene Breed Locality 

64 A/Broiler chicken/Egypt 

/MS001/2018 (H5N8) 

MW425876 HA Ross Abo kabir 

84 A/Layer chicken/Egypt 

/MS002/2019 (H5N8) 

MW425877 HA Lohman 

pullets 

Kafr Saqr 

30 Avian orthoavulavirus 1 isolate 

MS006 fusion (F) gene 

MW429329 F Saso Abo kabir 

95 Avian orthoavulavirus 1 isolate 

MS007 fusion (F) gene 

MW429330 F Isa Brown Fakous 

39 Avian coronavirus isolate 

MS009 spike protein 1 (S1) 

gene 

MW429331 S1 Saso Fakous 

Flock No: Flock number              Accession No: Accession number     
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Figure (2): phylogenetic analysis of two isolated strains of H5N8 (red spots) with other 

published sequences.   
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Figure (3): phylogenetic analysis of two isolated strains of NDv (red spots) with other 

published sequences.   
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Figure (4): phylogenetic analysis of two isolated strains of IBv (red spot) with other 

published sequences.   
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Conclusion:  

It is concluded that that AIV (H5N8), 

NDV (genotype VII) and IBV are highly 

infectious and considered the main causes of 

respiratory troubles in chickens leading to high 

mortalities and economic losses. From the 

obtained results, vaccine preparation should 

contain the new strains of AIV, NDV and IBV 

for complete protection of chicken flocks from 

recurrent respiratory infections. 

Conflict of interest : 

 None of the authors have any conflict of 

interest. 

References  

[1] Roussan, D. A.; Haddad, R. and 

Khawaldeh, G. (2008): Molecular survey 

of avian respiratory pathogens in 

commercial broiler chicken flocks with 

respiratory diseases in Jordan. Poult. Sci. 

87 (3): 444–448. 

[2] Hegazy, A.M.; Yehia, N.; Hassan, A.F.; 

El-Saadony, M. T.; Aboelenin, S. M.; 

Soliman, M.M.  and Tolba, H. M. (2021a): 

The potency of newly development H5N8 

and H9N2 avian influenza vaccines 

against the isolated strains in laying hens 

from Egypt during 2019. Saudi J. Biol. 

Sci., 28 (9): 5310–5316   

[3] Haghighat-Jahromi, M.; Asasi, K.; Nili, H.; 

Dadras, H. and Shooshtari, A. H. (2008): 

Coinfection of avian influenza virus 

(H9N2 subtype) with infectious bronchitis 

live vaccine. Arch. Virol. 153 (4):651– 

655. 

[4] Lee, Y.J.; Kang, H.M.; Lee, E.K.; Song, 

B.M.; Jeong, J.; Kwon, Y.K.; Kim, H.R.; 

Lee, K.J.; Hong, M.S.; Jang, I. Choi, K.S.; 

Kim, J.Y.; Lee, H.J.; Kang, M.S.; Jeong, 

O.M.; Baek, J. H.; Joo, Y.S.; Park, Y.H.; 

Lee, H.S. (2014): Novel reassortant 

influenza A(H5N8) viruses, South Korea, 

2014. Emerg. Infect. Dis. 20 (6): 1087–

1089. https://doi.org/ 

10.3201/eid2006.140233. 

[5] Selim, A.A.; Erfan, A.M.; Hagag, N.; 

Zanaty, A.; Samir, A.H.; Samy, M.; 

Abdelhalim, A.; Arafa, A.A.; Soliman, 

M.A.; Shaheen, M.; Ibraheem, E.M.; 

Mahrous, I.; Hassan, M. K. and Naguib, 

M.M., (2017): Highly pathogenic avian 

influenza virus (H5N8) Clade 2.3.4.4 

infection in migratory birds, Egypt. 

Emerg. Infect. Dis. 23(6): 1048–1051. 

http:///doi.org/10.3201/eid2306.162056 

[6] Anis, A.; AboElkhair, M. and Ibrahim, M., 
(2017): Characterization of highly 
pathogenic avian influenza H5N8 virus 
from Egyptian domestic waterfowl in 
2017. Avian Pathol. 47 (4): 400–409. 
https://doi.org/10.1080/03079457.2018.14
70606. 

[7] Hegazy, A.M.; Bedair, A.A.; Abdallah, 

E.M.; Abd Elaziz, A.M. and Tolba, 

H.M.N. (2021b): Prevalence of NDV-

VII.1.1, LPAI-H9N2 and HPAI-H5N8 in 

chickens in 2 Egyptian governorates 

during late 2020. Slov Vet Res. 58 (Suppl 

24): 341–53. 

[8] Mohamed, M. H.; Kumar, S.; Paldurai, A.  

and Samal,, S. K. (2011): Sequence 

analysis of fusion protein gene of 

Newcastle disease virus isolated from 

outbreaks in Egypt during 2006. Virol. J. 

8:237. doi: 10.1186/1743–422X-8–237. 

[9] Radwan, M.M.; Darwish, S. F.; El-Sabagh, 

I.M.; El-Sanousi, A.A. and Shalaby, M. A. 

(2013): Isolation and molecular 

characterization of Newcastle disease 

virus genotypes II and VIId in Egypt 

between 2011 and 2012. Virus Genes. 47 

(2):311–316. 

[10]Awad, A.M.; Sedeik, M.E and 

Abdelkariem, A.A. (2015): Isolation, 

molecular characterization, and 

pathotyping of NDV from field outbreak 

among broiler flocks in Egypt from 2014 

to 2015. Int. J. Curr. Res. 7(2): 12925-

12934. 

[11]Cavanagh, D. and Naqi, S. (2003). 
“Infectious bronchitis”. In Diseases of 
Poultry, 11th edn, Editedby: Saif, Y.M., 
Barnes, H.J., Glisson, J.R., Fadly, A.M., 
McDougald, L.R. and Swayne, D.E. 101–
119. Ames: Iowa State University Press 
https://www.academia.edu/38368719/Dise
ases_of_Poultry_Y_M_saif_pdf 

[12] Matthijs, M.G.R.; van Eck, J.H.H.; de   
Wit, J.J.;  Bouma, A. and Stegeman, J. 
(2005): After infection with a virulent 

https://doi.org/10.1080/03079457.2018.1470606
https://doi.org/10.1080/03079457.2018.1470606
https://www.academia.edu/38368719/Diseases_of_Poultry_Y_M_saif_pdf
https://www.academia.edu/38368719/Diseases_of_Poultry_Y_M_saif_pdf


Zag Vet J, Volume 50, Number 2, p. 186-201, June 2022                                         Hegazy  et al.,  (2022)   

199 

Massachusetts-type IBV Strain. Avian 
Dis., 49 (4): 540–545. 

[13] Sultan H.A.; Tantawi L.; Youseif, A.I. 

and Ahmed, A.A.S. (2004). Urolithiathis 

in white commercial egg laying chickens 

associated with an infectious bronchitis 

virus.  In 6th Sci Conf Egyp Vet Poult 

Assoc, 155-169. 

[14] Abdel-Moneim, A.S; Afifi M.A and El-

Kady M.F. (2012): Emergence of a novel 

genotype of avian infectious bronchitis 

virus in Egypt. Arch Virol. 157(12):2453-

2457. 

[15] Nosier, H. H.; Hegazy A. M.; Lebdah, 
M.A. and El-Kanawaty, Z.R. (2015): The 
role of genetic diversity of IB virus in 
virus vaccine failure in broiler chickens. 
PHD thesis, Avian and Rabbit Medicine 
Department, Faculty of Veterinary 
Medicine, Zagazig University 

[16] Hassan, K.E.; Shany, S.A.; Ali, A.; 

Dahshan, A.H. ElSawah, A.A. and El-

Kady, M.F. (2016): Prevalence of avian 

respiratory viruses in broiler flocks in 

Egypt. Poult. Sci. 95(6):1271-80. 

[17] Arafat, N.; Eladl, A.H.; Marghani, B.H.; 

Saif, M.A. and ElShafei, R.A. (2018). 

Enhanced infection of avian influenza 

virus H9N2 with infectious 

laryngeotracheitis vaccination in chickens. 

Vet. Microbiol. 219:8-16. 

[18] Office International des Epizooties ,OIE. 

(2012) . Avian influenza. Manual of 

Diagnostic Tests and Vaccines for 

Terrestrial Animals. Vol. 1, 6th 

ed,)(chapter 2.3.14): 465-481.  

[19] QIAamp Viral RNA Mini handbook, third 

edition, April 2010 

[20] Londt, B.Z.; Nunez, N.; Banks, J.; NiIi, 

H.; Johnson, L.K. and Alexander, D.J. 

(2008): Pathogenesis of highly pathogenic 

avian influenza A/turkey/Turkey/1/200S 

HSNl In Pekin ducks (Anas 

platyrhynchos) infected experimentally. 

Avian Pathol., 37 (6): 619-627.  

[21] Ben Shabat, M.; Meir, R.; Haddas, R.; 

Lapin, E.; Shkoda, I.; Raibstein, I.; Perk, 

S. and Davidson, I. (2010): Development 

of a real-time TaqMan RT-PCR assay for 

the detection of H9N2 avian influenza 

viruses. J. Virol. Methods 168: 72-77. 

[22] Wise, M.G.; Suarez, D.L.; Seal, B.S.; 

Pedersen, J.C.; Senne, D.A.; King, D.J.; 

Kapczynski, D.R. and Spackman, E. 

(2004): Development of a real –time 

reverse transcription PCR for the 

detection of Newcastle disease virus RNA 

in clinical samples. J. Clin. Microbiol. 42 

(1): 329-338. 

[23] Meir, R.; Maharat, O.; Farnushi, Y. and 

Simanov, L. (2010): Development of a 

real-time TaqMan® RT-PCR assay for the 

detection of infectious bronchitis virus in 

chickens, and comparison of RT-PCR and 

virus isolation. J. Virol. Methods, 163 (2): 

190–194. 

[24] Sambrook, J.; Fritscgh, E.F. and 

Mentiates, T. (1989): Molecular cloning. 

A laboratory manual (2nd ed.). Cold 

spring Harbor Laboratory press, New 

York. 

[25] Mase, M.; Imai, K.; Sanada, Y.; Sanada, 

N.; Yuasa, N.; Imada, T.; Tsukamoto, K. 

and Yamaguchi, S. (2002): Phylogenetic 

Analysis of Newcastle Disease Virus 

Genotypes Isolated in Japan. J. Clin. 

Microboil., 40(10):3826–3830 

[26] Naguib, M.M.; El-Kady, M.F.; Lüschow, 

D.; Hassan, K.E.; Arafa, A.A.; El-Zanaty, 

A.; Hassan, M.K.; Hafez, H.M.; Grund, C. 

and Harder, T.C. (2017): New real time 

and conventional RT-PCRs for updated 

molecular diagnosis of infectious 

bronchitis virus infection (IBV) in 

chickens in Egypt associated with 

frequent co-infections with avian 

influenza and Newcastle Disease viruses. 

J. Virol. Methods, 245: 19–27. 

[27] Thompson, J.D.; Higgins, D.G. and 

Gibson, T.J. (1994): CLUSTAL W: 

Improving the sensitivity of progressive 

multiple sequence alignment through 

sequence weighting, position-specific gap 

penalties and weight matrix choice. 

Nucleic Acids Res. 22 (22):4673–4680. 



Zag Vet J, Volume 50, Number 2, p. 186-201, June 2022                                         Hegazy  et al.,  (2022)   

200 

[28] Tamura, K.; Peterson, D.; Peterson, N.; 

Stecher, G.; Nei, M. and Kumar, S. 

(2011): MEGA 5: molecular evolutionary 

genetics analysis using maximum 

likelihood, evolutionary distance, and 

maximum parsimony methods. Mol. Biol. 

Evol. 28(10):2731–2739.  

 [29] Ramzy, N. (2016): Viral Respiratory 

Diseases of Chicken in Egypt (Review). 

Egypt. J. Chem. Environ. Health, 2 (2):38-

44. 

[30]  Shehata, A. A. ; Sedeik, M. E.; 

Elbestawy, A. R.; Zain El-Abideen, A.; 

Ibrahim, H. H.; Kilany, W. H. and Ali, A. 

(2019): Co-infections, genetic, and 

antigenic relatedness of avian influenza 

H5N8 and H5N1 viruses in domestic and 

wild birds in Egypt. Poul. Sci. 98(6): 

2371-2379 

 [31] Ali, A.; Kilany, W.H.; El-Abideen, M.A.; 

Sayed, M.E. and Elkady, M. (2018): 

Safety and efficacy of attenuated classic 

and variant 2 infectious bronchitis virus 

candidate vaccines. Poult Sci. 

97(12):4238-4244 

 [32] Soliman, M.A.;  Nour, A. A.; and Erfan 

A. M. (2019): Quantitative evaluation of 

viral interference among Egyptian isolates 

of highly pathogenic avian influenza 

viruses (H5N1 and H5N8) with the 

lentogenic and velogenic Newcastle 

disease virus genotype VII in specific 

pathogen-free embryonated chicken eggs 

model. Vet World 12(11):1833-1839 

[33] Samy, A. and Naguib, M.M. (2018): 

Avian respiratory coinfection and impact 

on avian influenza pathogenicity in 

domestic poultry: field and experimental 

findings. Vet. Sci. 5(1): 23. 

[34] Watanabe, Y.; Arai, Y.; Kawashita, N.; 

Ibrahim, M.S.; Elgendy, E.M.; Daidoji, 

T.; Kajikawa, J.; Hiramatsu, H.; 

Sriwilaijaroen, N.; Ono, T.; Takagi, T.; 

Takahashi, K.; Shioda, T.; Matsumoto, K.; 

Suzuki, Y. and Nakaya, T. (2018): 

Characterization of H5N1 Influenza Virus 

Quasi species with Adaptive 

Hemagglutinin Mutations from Single-

Virus Infections of Human Airway Cells. 

J Virol. 92(11): e02004-17. 

 [35] De Wit, J.J.; Cook J.K.A. and der 

Heijden, H.M.J.F. (2011): Infectious 

bronchitis virus variants: a review of the 

history, current situation and control 

measures. Avian Pathol. 40: 223–235. 

[36] Swayne, D.E. and Beck, J.R. (2005): 

Experimental study to determine if low-

pathogenicity and high-pathogenicity 

avian influenza viruses can be present in 

chicken breast and thigh meat following 

intranasal virus inoculation. Avian Dis, 

49,  8185. 

[37] Van der Goot, J.A.; Koch, G.; de Jong, 

M.C. and van Boven, M. (2005): 

Quantification of the effect of vaccination 

on transmission of avian influenza 

(H7N7) in chickens. Proceedings of the 

National Academy of Sciences ,  USA, 

102, 1814118146. 

[38] Swayne, D.E.; Lee, C.W. and Spackman, 

E. (2006): Inactivated North American 

and European H5N2 avian influenza 

virus vaccines protect chickens from 

Asian H5N1 high pathogenicity avian 

influenza virus. Avian Pathol., 35, 

141146. 

[39] Bublot, M.; Pritchard, N.; Cruz, J.S.; 

Mickle, T.R.; Selleck, P. and Swayne, 

D.E. (2007): Efficacy of a fowl pox-

vectored avian influenza H5 vaccine 

against Asian H5N1 highly pathogenic 

avian influenza virus challenge. Avian 

Dis,  51, 498500. 

[40] Van der Goot, J.A.; de Jong, M.C.; Koch, 

G. and Van Boven, M. (2003): 

Comparison of the transmission 

characteristics of low and high 

pathogenicity avian influenza A virus 

(H5N2). Epidemiology and Infection, 

131,  10031013. 

 
 

 

 

https://www.sciencedirect.com/science/article/pii/S0032579119301294?msclkid=e22e88e7bdc411ecbd0e56227736a7fe#!
https://www.sciencedirect.com/science/article/pii/S0032579119301294?msclkid=e22e88e7bdc411ecbd0e56227736a7fe#!
https://www.sciencedirect.com/science/article/pii/S0032579119301294?msclkid=e22e88e7bdc411ecbd0e56227736a7fe#!
https://www.sciencedirect.com/science/article/pii/S0032579119301294?msclkid=e22e88e7bdc411ecbd0e56227736a7fe#!
https://www.sciencedirect.com/science/article/pii/S0032579119301294?msclkid=e22e88e7bdc411ecbd0e56227736a7fe#!
https://www.sciencedirect.com/science/article/pii/S0032579119301294?msclkid=e22e88e7bdc411ecbd0e56227736a7fe#!
https://www.sciencedirect.com/science/article/pii/S0032579119301294?msclkid=e22e88e7bdc411ecbd0e56227736a7fe#!
https://www.sciencedirect.com/journal/poultry-science
https://www.sciencedirect.com/journal/poultry-science/vol/98/issue/6
https://pubmed.ncbi.nlm.nih.gov/?term=Nour+AA&cauthor_id=32009763
https://pubmed.ncbi.nlm.nih.gov/?term=Erfan+AM&cauthor_id=32009763


Zag Vet J, Volume 50, Number 2, p. 186-201, June 2022                                         Hegazy  et al.,  (2022)   

201 

 الملخص العربي

 دراسات عن بعض الفيروسات التنفسية المعزولة من قطعان دجاج يعانى من مشاكل تنفسية فى مصر 
 *1, محمد صالح محمد عبدالله 1, هاله محمد طلبة1, محمد عباس السيسي  1احمد محمد الصادق حجازى 

 قسم طب الطيور والأرانب, كلية الطب البيطرى جامعة الزقازيق1

لتهابات الجهاز التنفسي في قطعان الدددجاف فددر مصددر فددي السددنوات الضليلددة الما ددية مددي معددد ت نفددوق مت يددرة إن زيادة ا

 114طددائر تسددمي     360طائرا )  485وخسائر اقتصادية متزايدة دفعنا إلر دراسة الأسباب الفيروسية لهذه المشكلة. تم فحص  

يعانر م  مشاكل في الجهاز التنفسي في محافظة الشرقية   مصددر قطيي دجاف كان    100طائر أمهات( م     11طائر بياض   و  

(. تددم HAT( وفحصها بإختبددار الددتلازن الدددمو  )ECGs. تم عزل الفيروسات في بيض دجاف مخصب )2019-2018خلال  

وتددم  قطيددي سددلبر  ختبددار تددلازن الدددم( 37م   3و    HAقطيي ايجابر  ختبار تلازن الدم    63م  أصل    12قطيي )  15إختيار  

(. الضطعان المختارة كانت تعانر م  م  أعددراض تنفسددية حددادة مددي rRT-PCRتأكيد النتائج باستخدام تفاعل البلمرة المتسلسل )

قطعان كانت موجبة لفيروس أنفلددونزا الطيددور  6ارتفاع معدل النفوق و / أو انخفاض شديد فر إنتاف البيض. أظهرت النتائج أن 

و  HPAIV-H5N8قطعان كانت مصابة بعدوى مختلطة بفيروس أنفلددونزا الطيددور   6أن  ( وHPAIV-H5N8شديد العدوى )

السلبية, كانت إيجابية لفيروس التهاب الشعب الهوائيددة  HA. في المضابل   كانت عينة واحدة م  عينات NDVمرض نيوكاسيل  

 2الجيني الجزئددي علددر خمددت عينددات  ( لفحص التسلسل cPCR(. تم إجراء تفاعل البلمرة المتسلسل التضليد  )IBVالمعد  )

AIV   جددي(HA و )2 NDV   جددي(F  وجددي )IBV ( واحدددSP1 كتشدداا التنددوع الجينددي. أظهددر التحليددل الجينددر أن  })

٪. بينما كانت نسبة تشددابه 99.3-٪  91.8كانت متشابهة بسلا ت أخرى ذات تماثل فر النيوكليوتيدات بنسبة    H5N8معزو ت  

كتكددوت   40٪. أجريددت العدددوى التجريبيددة علددر  98.0-٪  71.6كانت    IBV% ومعزولة  98.9-%78.9معزو ت النيوكاسيل  

 / H5N8 (A / Chicken / Sharkia / MS001روس عمر يوم واحد لتضييم اللضاحات  د إنفلونزا الطيور عالية الخطددورة 

٪. كمددا انخفددض إفددراز 20لضدداح الميددت كددان ٪ بينمددا ال40  وأظهرت النتائج أن الحماية باستخدام اللضاح المحمل كانددت    (2018

الفيروس في اللضاح المعطل مضارنة باللضاح النواقددل. فددي الختددام   نوصددي مربددي الدددواج  باسددتخدام كددل مدد  اللضاحددات المحملددة 

 .HPAIV H5N8واللضاحات الميتة للحماية الكاملة  د فيروس 

 


