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Abstract  

In this study, we investigated the prevelance of avian influenza virus (AIV) (subtypes H5 and 

H9), infectious bronchitis virus (IBV), Newcastle disease virus (ND) and Mycoplasma 

gallisepticum (MG) incriminated in respiratory troubles among chicken broilers at different 

localities in Sharkia Governorate during 2013-2017 outbreaks. Out of  53  broiler flocks, 225 

chickens showing respiratory manifestations were examined. Viral isolation from respiratory 

tissues, serological and molecular identification were done. Based on hemagglutination 

inhibition (HI) test, for 42 positive haemagglutinating allantoic fluids, the prevalence of NDV 

and AIV (H9 and H5 subtypes) was 64.3%, 45.3%and 2,4% respectively.  Two diagnostic 

polymerase chain reaction (PCR) assays were used. Based on TaqMan probe base real-time 

PCR, 17/19, 10/42 and 1/42 flocks were confirmed to be infected with IBV, AIV subtype H9 and 

H5 respectively. Moreover, conventional PCR amplification for detection of Mycoplasma 

gallisepticum in 25 flocks was performed and revealed 56% (14/25) positive flocks. 

Subsequently, amplified products of three M. gallisepticum representative isolates were 

sequenced and phylogenitically analyzed with other strains on GenBank. The results revealed 

that the three examined isolates were wild type (field isolates).We could conclude that there were 

continuous circulation of different respiratory agents (viral (NDV, AIVH9 & H5, and IBV) and 

bacterial (MG) in broiler flocks in Sharkia Governorate either as single or mixed infection 

although wide using of different vaccination regimes and antibiotics so early diagnosis of these 

pathogens is considered the most effective tool in prevention and control of diseases.  

Keywords: Broilers, AIV subtype H5, H9,  HI, Real-time PCR, M. gallisepticum; Moderate 

exercise 

Introduction 

Respiratory pathognes cause tremendous 

losses to poultry industry in Egypt which may 

be due to inadequate biosecurity measures that 

increase the susceptibility to infection or co 

infection with one or more respiratory 

pathogens. Highly and low pathogenic avian 

influenza (HPAI & LPAI) viruses, infectious 

bronchitis virus (IBV) and Newcastle disease 

virus (NDV) as well as other bacterial 

infections such as Mycoplasma species and 

Avian pathogenic Escherichia coli (E. coli) 

were frequently recorded as causes of 

mortalities and decreased productivity in 

chicken flocks [1]. 

Avian influenza (AI) is a highly contagious 

disease that affects a wide varities of birds and 

mammals and has a worldwide distributon. It 

is caused by Influenza A virus that belongs to 

family orthomyxoviridae that causes high 

economic losses [2].  HPAI subtype H5N1 

virus is endemic in Egypt, where, several 

genetically and antigenically distinct H5N1 

lineages co-circulate [3]. Low pathogenic AI 

subtype H9N2 was first reported in Egypt in 

November 2011. The isolated virus was closely 
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related to viruses of the G1-like lineage isolated 

from neighboring countries, indicating possible 

epidemiological links [4]. The HPAIV- H5N8 

originated in Far East China and spread across 

Central Asia into Europe and Africa reaching 

Egypt in 2016 [5]. 

There are persistent evolution of the AIVs 
subtypes (H5 and H9) that complicates the 
condition with other respiratory problems in 
Egyptian commercial chicken flocks [6]. During 
2013-2015, Awad et al., [7] recorded avian 
influenza infection with HPAIV-H5N1 in; 12% 
of broilers, 28.8% of layers and 50% of duck 
flocks in Alexandria and EL Behera 
Governorates. Howerver, they documented 
LPAIV- H9N2 infection only in 9.8% of broiler 
flocks. The incidence of H5N1 subtype was 
fairly stable in 2017 (12.8%) and 2018 (10.2%), 
while, H5N8 subtype increased from 23% in 
2017 to 66.6% during 2018. The proportion of 
H9N2‐positive samples was constantly high 
(100% in 2017 and 63% in 2018), and H9N2 
co‐circulated with HPAIV- H5N8 (56.8%) [8]. 

Infectious bronchitis virus belongs to the 
order Nidovirales, family Coronaviridae, genus 
Gamma coronavirus [9], positive sense RNA 
genome, approximately 27.6 kb in size [10]. 
There are a wide genetic diversity and 
generation of new variants of the virus due to 
continuous evolution resulted from mutations 
mainly at the spike protein (S) which is 
considered the main genomic region indicating 
the evolution processes of IBV [11]. In Egypt, 
IBVs  circulating during 2012 were classified 
into two groups. First group was clearly variant 
from Israeli variant IS/885 and the second group 
was more closer to variant vaccine viruses like 
CR/88121 and 4/91 indicating independent 
evolution of IBVs and continuous evolution  of 
divergent strains [12]. 

Mycoplasma gallisepticum (MG) is the 
prevalent pathogen that has increased the 
presence of E. coli and NDV along with IBVand 
AIV in association with respiratory disease in 
broilers. Maintenance of Mycoplasma free 
flocks is very important tool in eradication of 
these problems and this can be accomplished by 
early detection of MG and other respiratory 
pathogens [13]. 

Screening of broiler flocks for Mycoplasma 
gallisepticum was done at different districts in 

Egypt. In 2006, the incidence was 63.49% in 
Sharkia and Dakahlia Governorates [14], while 
an incidence of 62.89% was recorded in 
Dakahlia Governorate  from November 2016 to 
April 2017 [15]. Sequencing the Mgc2 gene is a 
powerful tool in differentiation between field 
and vaccine strains of M. gallisepticum in 
vaccinated and non vaccinated  flocks [16, 17]. 

The present study aimed to investigate the 
prevalence of infectious bronchitis, AIV 
subtypes (H5 and H9) as well as Mycoplasma 
gallisepticum  in different broiler flocks with 
different breeds and ages in Sharkia Governorate 
using various diagnostic techniques as well as 
sequencing and and phylogenetic analysis of 
representative Mycoplasma gallisepticum 
isolates from different diseased flocks.  

Materials and Methods 

Clinical examination, necropsy and sampling 

Fifty three broiler flocks of different breeds 
(29 Cobb, 10 Hubbard, 8  Ross, 3 Avian 48, 2 
Sasso and 1 Arbo broiler flocks) from different 
localities in Sharkia governorate were 
investigated for the presence of respiratory 
manifestations during 2013- 2017.  From these 
flocks, 225 broiler chickens (10-37 days of age) 
suffering from respiratory troubles and 
mortalities of 0-25% were subjected to clinical 
and postmortem examination. Fifty three tissue 
sample pools were harvested from sick birds, 
each tissues pool representing lungs and trachea 
from 4-5 sick birds per flock.  

Isolation and serological identification of AIVs 
and IBV  

Pooled tissue sample from each flock were 
prepared in tissue suspention 1:10 W/V and 
centrifuged. Antibioticts [Penicillin (2000 
units/ml)/Streptomycin (2 mg/ml)] were added 
to the superntent and 0.2 mL/each  was 
inoculated via allantoic cavity route in 9-11 day 
embryonated chicken egg (ECE) which were 
then incubated at 37 ˚C for 4 days at the Avian 
and Rabbit Medicine Department, Faculty of 
Veterinary Medicine, Zagazig University and 
according to OIE terrestrial manual [18, 19]. 
Harvested amnioallantoic fluids (AAF) were 
screened for direct haemagglutination activity 
followed by microtitre plate hemagglutination 
test and haemagglutination inhibition (HI) using  
three different antisera against ND, H5 and H9 
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according to OIE World Organization for 
Animal Health [20]. Reference antigens and 
antisera were kindly supplied by Veterinary 
Serum and Vaccine Research Institute (VSVRI), 
Abbasia, Cairo, Egypt. The AAF samples that 
were negative for HA were further inoculated for 
2-3 passages for detection of haemagglutination 
activity or embryos curling and dwarfing. 

Molecular identification of IBV, AIV subtypes 
H5 and H9  

The RNA extraction was performed from 42 
AAF samples positive for  HA and HI in case of 
AIV and directly from 19 respiratory tissue pool 
samples for IBV using BIOLINE isolate II RNA 
mini kit, Catalouge NO  BIO-52072. For 

detection of IBV, AIV subtype H5 and H9, a 
uniplex one-step RT-PCR using MyTaq™ RT-
PCR Kit BIOLINE (Ameridian Life Science 
Company) was done as following; 2x master 
mix (25 µL), forward primer (2 µL), reverse 
primer (2 µL), reverse transcriptase (0.5 µL), 
ribosafe RNase inhibitor (1 µL), template (5 µL) 
and H2O up to 50 µL. The cycling conditions 
were Reverse transcription 45 ˚C for 20 min then 
Polymerase activation  ( 1 min at 95 °C) then  40 
cycles of; denaturation (10 s at 95 ˚C), annealing 
(10 s at   60 ˚C) and extension (30 s at  72

o
c). 

The primer sequences were summarized in 
Table 1. 

 

Table (1): Oligonucleotide primer sequences and thermal cycling conditions for detection of Mycoplasma 

gallisepticum, IBV, Avian influenza subtype H5 and H9 

Type  

 
Target gene  Primers 

Size of 

amplified 

products 

References 

*H9 

 

HA 

Haemagglutinin 

protein 

H9F:GGAAGAATTAATTATTATTGGTCGGTAC 

H9R: GCCACCTTTTTCAGTCTGACATT 

H9PRO FAM-5 –

AACCAGGCCAGACATTGCGAGTAAGATCC-3- 

TAMRA 

- 

[21] 

*H5 

 
HA 

F: ACATATGACTACCCACARTATTCAG 

R: AGACCAGCTAYCATGATTGC 

H5PRO FAM-5 - TCWACA GTGGCGAGT 

TCCCTAGCA -3-[TAMRA] 

[22] 

*IBV 

  

NP  

Nucleocapsid 

protein  

F: GCTTTTGAGCCTAGCGTT 

R: GCC ATGTTGTCACTGTCTATT 

IBV5-G Probe-5 FAM-  

CACCACCAGAACCTGTCACCTC-BHQ1 

[23] 

MG  mgc2 

a second 

cytadhesin 

protein 

F: CGCAATTTGGTCCTAATCCCCAACA 

 

R: TAAACCCACCTCCAGCTTTATTTCC 
300bp  [25] 

.* Uniplex real time PCR for detection of avian influenza subtype H5 and H9 as well as infectious bronchitis virus.  

 
Molecular identification of Mycoplasma 
gallisepticum     

Samples from 25 flocks were selected from 
different loaclities, breeds, ages and during 
different seasons were grown in pleuro-
pneumonia-like organism PPLO broth. After 
24-48 h of incubation, the chromosomal DNA 
samples of all cultures were extracted 
according to Liu et al., [24]. Master mix 
consisted of  a total volume of 50 µL final 
concentration as the following: 0.1 mM 
dNTPs, 2.0 mM MgCl2, 100 nM primers (2 
µL) of each primer 2.5 units of Taq 
polymerase (5 U/l) (Promega, Madison, WI) 

and 5 µL of templet RNase Free Water up to 
50 µL. The cycling conditions were an initial  
denaturation (180 s at 95 ˚C), followed by  35 
cycles of denaturation (20 s  at 94

 
˚C), 

annealing ( 40 s at   58 ˚C), extension at (1 min  
at 72 ˚C) and final extension (90 s at 72 
˚C).The primer sequences was  summarized in 
Table 1. 

Sequencing and phylogenetic analysis of M. 
gallisepticum Cytoadhesion 2 gene (MGC2)  

Purification of three representative identified 
MG isolates was done using QIAquick PCR 
purification Kits (Qiagen Inc. Valencia CA), 
following the manufacturer’s instructions. 
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Purified products were  sequenced in the forward 
and/ or reverse directions using a ready reaction 
Bigdye Terminator V3.1 cycle sequencing kit 
(Perkin-Elmer/Applied Biosystems, Foster City, 
CA), with Cat. No. 4336817. The sequencing 
was done on an Applied Biosystems 3130 
automated DNA Sequencer (ABI, 3130, USA). 
Firstly, a BLAST® analysis was done  to 
establish sequence identity with previously 
published sequences on gene bank 
(http://www.ncbi.nlm.nih.gov/ BLAST). The 
CLUSTAL W multiple sequence alignment 
program, version 1.83 of MegAlign model  of 

Lasergene DNA Star software Pairwise which 
was designed by Thompson et al., [26] for 
comparative analysis of sequences. MEGA6 was 
used for phylogenetic analyses using maximum 
likelihood, neighbour joining and maximum 
parsimony [27]. The nucleotide sequences of 
three isolates strain sharkia/2017, strain sharkia 
/2014/1 and strain sharkia/ 2014/2 were 
submitted to GenBank with accession numbers 
of MK310101, Mk310102 and MK 310103, 
respectively compared with other local and 
international MG published sequences on 
GenBank which summarized in Table (2). 

 

Table 2. The Mycoplasma gallisepticum  reference strains published in Gene Bank  and used in this study  

 

No Strain name Country Year Accession no 

1 Eis10-17 Egypt 2017 KY421065 

2 ZA_MG B293_15 SouthAfrica 2015 KY362286 

3 F/2015 MGC2 Thailand 2015 KX268633 

4 S6/2015 MGC2 Thailand 2015 KX268634 

5 ZA_MG B726_06 South Africa 2006 KY362207 

6 AHRU2003CU5113.2/2015 Thailand 2015 KX268625 

7 Algeria/26/mg2 Algeria 2013 KP892755 

8 Eid1.mg-TK-EG014 Egypt 2014 KP691072 

9 USA/K6001B/CK07 U.S.A 2007 KC247882 

10 6-85 Mgc2 Australia 2013 JQ770178 

11 MG DSD-4 Israel 2011 JN113346 

12 MG HZ-19 Israel 2011 JN113342 

13 Eis4-C-10 (field isolate ) Egypt 2010 HQ591356 

14 RabE1-08 Egypt 2008 FJ234839 

15 ISR/K3868/CK95 Israel 2010 HQ143377 

16 Eis6-T-10 (field isolate) Egypt 2010 HQ591357 

17 JOR/4/CKA Jordan 2010 HQ143378 

18 MG031008 Mgc2 Russia 2009 FJ965796 

19 EgPk1UAF08 Mgc2 Pakistan 2008 FJ395202 

20 USA/65099/PF08 U.S.A 2008 KC2478839 

21 Eis-8-CK-14 Egypt 2014 KP135564 

22 MG-70 cytoadhesin (vaccine Brazil 2014 KJ019171 

23 CK.MG.UDL.PK.2013.4 Pakistan 2013 KF874279 

24 MGS1167 cytadhesin India 2014 KP300758 

25 MGS 927 cytadhesin India 2014 KP261894 

26 Nouh-C-15-mgC2 Egypt 2015 KT992784 

27 F/2015 MGC2 Thailand 2016 KX268633 

28 AHRU2003CU5713.2/2015 MGC2 Thailand 2016 KX268630 

29 IR/RH1376.49/16 Mgc2 Iran 2016 KY651218 

30 Man-Reh.2/Mg/CK/EG016 Egypt 2016 KY404987 

31 ZA_MG B1102_03 South Africa 2003 KY362212 

32 IR/RH1376.61/16 Iran 2016 KY651222 

33 K4649ATK98 Mgc2 U.S.A 2005 AY556265 

34 K2101CK84 Mgc2 U.S.A 2004 AY556238 

35 HF51 Mgc2 U.S.A 2004 AY556233 

36 ts11 Mgc2 U.S.A 2004 AY556232 

37 strain F Mgc2 U.S.A 2004 AY556230 

38 strain S6 Mgc2 U.S.A 2004 AY556229 

39 strain A5969Mgc2 U.S.A 2004 AY556227 

40 Eis 7-c-10 (vaccine strain F) Egypt 2011 HQ591358 

 41 Strain 6/85 U.S.A 2004 AY556231 

 

 

 

 

http://www.ncbi.nlm.nih.gov/%20BLAST
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Results   
Clinical and post mortem findings  

All the examined broiler chicken flocks 
suffered from general signs of illness  ruffled 
feather, reduced feed and water intake, and 
depression. In addition, whitish and/ or greenish 
diarrhea or both  with  respiratory signs 
(sneezing, coughing, rales, nasal and ocular 
discharge) were recorded. In addition to the 
respiratory signs, one flock showed nervous 
signs. The post mortem examination revealed 
many lesions. Most of these birds showed 

picture of septicemia including congestion in 
subcutaneous tissues, trachea, larynx, lungs, 
liver, spleen and kidneys with chronic 
respiratory disease picture (CRD) fibrenous 
perihepatitis, pericarditis and airsaccultitius 
Caseated plugs in trachea and bronchioles of 
lung  were observed in in 35 flocks. Nephrosis 
of kidney was recorded in 31 flocks. Petechial 
haemorrhages on papillae of proventriculus and 
coronary fat of heart were recorded in 3 flocks 
(Figure 1). 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Clinical signs and postmortem lesions of examined chickens: a) 25 days old Cobb broiler chick, 

flock No 42 . shows closed eyes and general signs of illness   b) caseated plug  inside trachea of  26 day old 

chick, flock No.14  c) fibrinous pericarditis, fibrinous perihepatitis and fibrinous airsacculitis in 30 days old 

Hubbard chick, flock No. 15.   

 

Isolation and serological identification of 
AIVs and IBV  

The virus isolation trials revealed variable 
embryo lesions including dead congested 
embryos (42), small size embryos (1) and 
normal  embryos (10). Fourty two (79.2%) of the 
harvested amnioallantoic fluids were positive for 
HA. The hemagglutination inhibition test 
identified  27 NDV isolates, 20 AIV with 
percentage of 64.4% and 47.6% respectively. 27 

NDV were 22 alone (52.4%), 20 AIV were 14 
H9 alone ( 33.3%), (5/42, 11.9 %) showed 
mixed infection of AIV and ND (Samples 
number 12, 50, 51, 52 and 53) and one flock 
showed mixed infection by both AIV subtype 
H9 and  AIV subtype H5 (sample number 6) 
2.4%. 

 
 

a 

b c 



Zag Vet J, Volume 48, Number 2, p. 174-188, June 2020                            Megahed et al.,  (2020)   

179 

Molecular identification of IBV, AIV subtypes 
H5 and H9  

Based on the results of clinical examination, 
embryo lesions,  HA activity and HI test, 19 
respiratory tissues samples were directly tested 
for IBV infection using RT-PCR and 17 of them 
were found positive, however, 42 
hemagglutination positive AAF samples were 
subjected to RT-PCR for identification of AIV 
subtype H9 and H5, of which, 10 samples were 
identified as H9 and only one was H5.  

 

Molecular identification of Mycoplasma 

gallisepticum    
Twenty five samples representing 25 broiler 

flocks (from different localities and different 

seasons suffered from respiratory signs (out of a 

total of 53 investigated flocks were screened for 

presence of Mycoplasma gallisepticum   by 

specific primers against MGC2 gene using 

conventional PCR. Fourteen flocks' samples 

were found positive for Mycoplasma 

gallisepticum (56 %).  
 

Sequencing and phylogenetic analysis of M. 

gallisepticum Cytoadhesion 2 gene (MGC2)  
 

The sequencing data showed that there was 

high similarity between isolates of 2014 (1, 2) 

with accession no (Mk310102 and MK 310103) 

and isolates of 2017  accession no (MK310101) 

as the percent of nucleotide identity between 

them was  99%,  while the percent of nucleotide 

identity between two isolates of 2014 was 100%.  

Comparison of  three  isolates of the current  

study with other Egyptian published sequences 

of MG mgc2 field isolates on GenBank exposed  

96.3- 99.5% ,  90.8-91.7 % similarity with E7-C-

10 strain which resembles F vaccinal strain. 

The results indicated that variable range of 

similarity between the three tested isolates and 

four commercial vaccinal strains such as 

6/85(65.9-76.1%), F(88.9- 89.8%), TS-11(95.6-

95.7 %) and MG-70  (96.7- 98.5 %). 

The partial sequence of the MGC2 gene of  

the three isolates revealed 90-99.5% nucleotide 

identity with previously published sequences of 

MG strains isolated from middle east such as 

strains Iran (IR/RH1376.49/16 and 

IR/RH1376.61/16), Israel (MG DSD-4, MG HZ-

19 and ISR/K3868/CK95)  and Jordan 

(JOR/4/CKA). 

A wide range of identity percent were 

detected  between our isolates and  other 

published sequences  of other countries such as 

(Pakistan, Brazil, India, Thailand, Russia and 

Algeria) was 92.9% – 99% similarity ,South 

Africa (81.7 %- 85.7%) similarity, USA (80.7- 

98.9%) similarity and Australlia (65.9%-

76.1%)% similarity which resemble 6/85 

vaccinal strain. Phylogentic tree pattern 

illustrated in (Figure 2). 
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Figure 2. Phylogenetic tree based on M. gallisepticum mgc2 gene sequence for three representative isolates 

obtained in this study ( red color) with other Egyptian and international published sequences on GenBank.  

Discussion 
Egyptian poultry farms are frequently 

affected by a wide range of avian respiratory 

pathogens either single or mixed infection. 

The routine identification and monitoring of 

field avian pathogens is among the most 

important tools for disease prevention and 

control. The recorded clinical signs were in the 

form of general signs of illness (ruffled 

feather, loss of feed and water intake and loss 

of weight gain),  respiratory signs (dyspnea, 

gasping, coughing, sneezing,  nasal discharge, 

eye lacrimation and rales) and swollen head 

with closed eyes. The forementioned clinical 

findings were previously shown to be 

associated with M. gallisepticum  infection, 

NDV, AIV (H9, H5), IBV and reported by 

many authors in chickens [28-39]. Greenish 

diarrhea as well as cyanosis of comb and 

wattle were recorded in the examined flocks, 

similar clinical picture was reported in birds  

infected with NDV and AIV [37, 38]. Nervous 

signs were recorded in one flock which is 

associated with NDV infection. The 

neurotropic  strains of NDV causes  paralysis 

and torticollis [39].The above mentioned 

clinical signs were varied in their severity and 

mortality percents according to the presence of 
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one or more than one of these causative 

agents. Flock no 6 (AIV H9, H5, IBV and 

MG) showed respiratory signs, 100% 

morbidity and 7.5% mortality, flock no 13 

(NDV, IBV and MG) showed nervous signs, 

respiratory signs and 25% mortality, flock 

no15 (NDV, IBV, MG) showed respiratory 

signs, 50% morbidity and  and 4.3% mortality, 

flock no 49 (NDV,IBV, MG) showed 

respiratory signs and mortality 20% while 

flock no 34 (AI H9 and IB)  showed 

respiratory signs and 11.1% mortality, flock no 

40 (NDV and MG) showed respiratory signs, 

greenish diarrhea and 25% mortality, other 

flocks showed low mortality percents either 

infected by one or two causative agents. This 

may be attributed to using of vaccines agaist 

these agents and the mortality percents  (which 

were calculated in 1
st
 day of observation or 

during 1
st
 3 days of course of disease based on 

data collected from owner). 

On necropsy, most of the examined broiler 

flocks had septicemic lesions in the form of 

congested subcutaneous tissues (S/C), 

tracheitis,  congested lung with frothy exudate 

in some cases,  pancreatitis with necrotic foci, 

congested spleen with mottling appearance in 

some cases, thymus congestion, fibrinous 

pericarditis, fibrinous air sacculitis, fibrinous 

perihepatitis, haemorrhage on  coronary fat, 

caecal tonsils and proventriculus.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Particularly Flock no 6 (AIV H9, H5, IBV 

and MG) showed septicemia, CRD, caseated 

plug in trachea and in bronchiolesas well as 

nephrosis of kidney,  flock no 49 (NDV, 

IBVand MG) showed septicemia, fibrinous 

airsacculitis, caseated plug in trachea and in 

bronchioles and haemorrhage at caecal tonsils 

and on coronary fat.  

Similar findings had been reported in 

chicken flocks associated with NDV, AIV 

(H9, H5), IBV and M. gallisepticum  mixed 

infection [28, 30]. In addition, 35 flocks 

showed caseated plug at tracheal bifurcation 

and in bronchioles of lung, caseated abdominal 

air sacs, swollen kidney with  nephritis and 

ureters distended with urate deposits. Many 

studies  investigated the occurrence of IBV in 

broiler flocks in Egypt and recorded the gross 

lesions as mucous or caseated material in 

trachea and bronchi, fibrinous pericarditis, 

perihepatitis and airsaculitis. Pale or congested 

and enlarged kidneys with urates deposition 

and the ureters with urates were seen [32-34]. 
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Table 3: Cumulative results of ECE inoculation, haemagglutination, HI, RT-PCR    and conventional PCR used for identification of investigated pathogens 

 

Sample 

code 

Breed/ age 

(Day) 

Date of 

collection 

Flock 

capacity 
Vaccination  

Mortality 

N and % 
Locality ECE* HA HI 

RT- PCR PCR-

MG 

Total no of 

pathogens IBV AIVH9 AIVH5 

1 Cobb/22 22/5/2013 5000 ND+AI +IB 40  (0.8%) AboHamad N -ve -ve +ve - -ve +ve IB, MG 

2 Avian/15 5/6/2013 170 IB+ND 0.0% Abo Kabeer DC +ve H9 Nd +ve -ve Nd H9 

3 Hubbard/18 5/11/2013 130 IB+ND 1(0.8%) Abo Kabeer DC +ve H9 Nd nd Nd Nd H9 

4 Hubbard/35 20/11/2013 3500 ND+AI 25 (0.7%) AboHamad DC +ve H9 +ve nd Nd Nd H9, IB 

5 Cobb/32 22/11/2013 12,000 ND+AI 60 (0.5%) Minia alkamah DC +ve ND Nd - -ve +ve ND, MG 

6 Ross/29 28/11/2013 16,000 ND+AI 
1200 

(7.5%) 
Zagazig DC +ve H9, H5 +ve +ve +ve +ve H9,H5,IB,MG 

7 Hubbard/26 28/11/2013 6500 ND+IB 181 (2.8%) Abo Hamad DC +ve ND Nd - -ve Nd ND 

8 Hubbard/30 1/12/2013 6000 ND+AI 160 (2.6%) Abo Hamad DC +ve ND Nd - -ve Nd ND 

9 Cobb/27 2/12/2013 5000 ND+AI 
270   

(5.4%) 
Abo Hamad DC +ve ND nd - -ve Nd ND 

10 Cobb/29 3/12/2013 4800 ND 55 (1.1%) Abo Hamad DC +ve H9 nd +ve -ve Nd H9 

11 Cobb/31 4/12/2013 11,500 ND+IB 30(0.2%) Abo Hamad DC +ve H9 nd +ve -ve +ve H9, MG 

12 Hubbard/29 5/12/2013 4000 ND 100 (2.5%) Abo Hamad DC +ve ND+H9 nd nd Nd Nd ND, H9 

13 Ross/37 17/12/2013 4000 ND+IB 1000( 25%) Belbis DC +ve ND +ve - -ve +ve ND,IB,MG 

14 Cobb/26 22/12/2013 5000 ND+IB 12(0.2%) Hehia DC +ve H9 +ve nd Nd Nd H9,IB 

15 Hubbard/30 23/12/2013 6000 ND 260(4.3%) Hehia DC +ve ND +ve - -ve +ve ND,IB,MG 

16 Cobb/34 29/12/2013 5000 ND+IB 140 (2.8%) Belbis DC +ve ND nd. - -ve +ve ND, MG 

17 Arbo/27 31/12/2013 8000 ND+AI+IB 195(2.4%) Abo Hamad DC +ve H9 nd nd Nd Nd H9 

18 Cobb/30 8/1/2014 6000 ND+IB 115(1,7%) Diarb Negem DC +ve ND nd - -ve Nd ND 

19 Cobb/34 8/1/2014 5000 ND+IB 60(1,2%) Diarb Negem DC +ve H9 +ve +ve -ve +ve H9, IB, MG 

20 Cobb/24 8/1/2014 4750 ND+IB 37(0.7%) Faqous DC +ve H9 nd nd Nd -ve H9 

21 Cobb/26 9/1/2014 5000 ND 70 (1.4%) Hehia DC +ve H9 +ve +ve -ve -ve IB, H9 

22 Avian/21 14/1/ 2014 3500 ND+IB 60 (1.7%) Al Hessinia DC +ve ND nd - -ve -ve ND 

23 Cobb/27 20 /1/ 2014 1500 ND+IB 13(0.8%) Al Salheia DC +ve H9 nd nd Nd Nd H9 

24 Cobb/29 20 /1/2014 2000 ND+IB 18 (0.9%) Al Hessinia DC +ve ND nd - -ve -ve ND 

25 Hubbard/22 21/1/2014 4500 ND+IB 20(0.4%) San El Hager DC +ve ND nd - -ve -ve ND 

26 Cobb/29 24/1/2014 3000 ND+IB 100 (3.3%) Al Salheia DC +ve ND nd - -ve -ve ND 

27 Cobb/31 24/1/2014 4000 ND 50 (1.25%) San El Hager DC +ve ND nd - -ve -ve ND 

28 Cobb/30 29/1/2014 5000 ND+IB 3(0.06%) Al Salheia DC +ve ND nd - -ve Nd ND 

29 Cobb/30 29/1/2014 2500 ND+IB 20(0.8%) Al Salheia N -ve -ve +ve - -ve Nd IB 

30 Cobb/35 29/1/2014 7000 ND+IB 60(0.8%) Al Salheia DC +ve ND nd - -ve Nd ND 

31 Cobb/35 29/1/2014' 12000 ND+IB 15(0.1%) Al Salheia N -ve - nd - -ve Nd - 

32 Avian 31/3/2014 5300 ND 54(1%) Diarb Negem N -ve -ve +ve - -ve Nd IB 
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48/34 

33 Cobb/22 9/4/2014 2000 ND+AI 33(1.6%) Hehia N -ve -ve -ve - -ve -ve - 

34 Hubbard/36 14/4/2014 4500 ND+IB 500(11.1%) 
Minia 

ElKamah 
DC +ve H9 +ve +ve -ve Nd H9, IB 

35 Hubbard/30 15/4/2014 6000 ND+AI 160 (2.6%) Abo Hamad N -ve -ve +ve - -ve -ve IB 

36 Cobb/24 8/5/2014 4000 ND+AI+IB 18(0.4%) Abo Hamad DC +ve H9 nd +ve -ve -ve H9 

37 Cobb/30 8/5/2014 4000 ND 70(1.7%) Hehia DC +ve H9 -ve nd Nd -ve H9 

38 Hubbard/10 12/5 /2014 1500 ND+IB 30(2%) Faqous Ss -ve -VE +ve - -ve Nd IB 

39 Ross/21 15/5/2014 6000 ND+IB 10(0.1%) Faqous N -ve -VE +ve - -ve Nd IB 

40 Ross/26 20/5/2014 2000 ND+AI 500(25%) Faqous DC +ve ND nd - -ve +ve ND, MG 

41 Ross/21 2/3/2015 2800 ND 83(3%) Zagazig) DC +ve ND nd - -ve +ve ND, MG 

42 Cobb/25 2/3/2015 4500 ND 18(0.4%) Zagazig DC +ve ND nd - -ve +ve ND, MG 

43 Ross/22 3/3/2015 500 ND 15(3%) Zagazig DC +ve ND nd - -ve +ve ND, MG 

44 Ross/18 26/4/2015 250 Non V(%2)5 ٭ Zagazig DC +ve ND nd - -ve Nd ND 

45 Saso/35 1/5/2015 1000 ND 20( 2%) Zagazig DC +ve ND nd - -ve Nd ND 

46 Cobb/32 8/6/2015 12000 ND+IB 50 (0.4%) MashtuElsaugh N -ve -ve nd - -ve Nd - 

47 Cobb/25 20/1/2016 19.5000 ND+AI 60(0.3%) Abo Hamad N -ve -ve +ve - -ve Nd IB 

48 Cobb/26 22/1/2016 300 NONV 5(1.6%) Zagazig N -ve -ve nd - -ve Nd - 

49 Cobb/27 14/2/2017 500 ND 100(20%) Zagazig DC +ve ND +ve - -ve +ve ND, IB, MG 

50 Ross/34 16/2/2017 3000 ND 30 (1%) Zagazig DC +ve ND+H9 nd +ve -ve +ve ND, H9, MG 

51 Cobb/25 29/2/2017 5000 ND 100(2%) Minia El Kamh DC +ve ND+H9 nd nd Nd Nd ND, H9 

52 Cobb/33 4/3/2017 14,000 ND+IB 
240( 

1,71%) 
Abo hamad DC +ve ND+H9 +ve +ve -ve Nd ND, H9,IBV 

53 Saso/29 16/3/2017 7,500 ND+AI 50( 0.6%) Zagazig DC +ve ND+H9 nd nd Nd Nd ND, H9 

Total 53       42  17/19 10/42 1/42 14/25  
*N= Normal embryo without any obvious changes; DC= Dead and congested embryos after 1-3 passages while mortalities less than 24 hours were excluded and regarded as non-specific deaths; ss = small size ;  -ve = negative;   +ve = positive;   nd= 

not done   NonV= non vaccinated  ND= Newcastle disease AI= avian influenza  IB = infectious bronchitis 
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In the present study,  the HI results revealed 

27/42 flocks were infected by NDV 22  were 

alone, 20/42  flocks were infected by H9 14 

were alone, 5 flocks were infected by both 

NDV and AIV subtype H9 and only one flock 

was infected by both AIV subtypes H9 and 

H5. There are continuous circulation of NDV 

and AIVs either single or in a mixed manner in 

Egyptian poultry flocks  as reported by 

previous studies [28, 29, 35]. The mixed 

infection with NDV and LPAI (H9N2) was 

recorded by other studies [30, 45, 46]. Co-

infection with AIV Subtypes H9 and H5 was 

reported by Hassan et al., [8] who found that 

co‐circulation of HPAIV H5N8 and H9N2 was 

the most commonly documented mixed 

infection (11/39 farms). 

Real-time RT-PCR is the most sensitive 

and specific diagnostic method for identifying 

the presence of antigen [47]. Regarding to this 

study, 19 flocks with clear caseated plug in 

trachea were subjected to real time PCR for 

detection of  IBV infection. Seventeen samples 

were found to be positive for IBV. Therefore 

the OIE confirmed that the prob based RT-

PCR targeting nucleoprotein is considered the 

most accurate method for IBV identification 

[41]. Detection of IBV directly from suspected 

tissues was done following EL-Baz [48] who 

identified IBVdirectly in 9 tissues suspected to 

be infected with IBV by RT-PCR out of 44 

with a history of presence of caseated plug at 

tracheal bifurcation in 28 flock and 22 flocks 

showed kidney nephrosis and nephritis. RT-

PCR screening of allantoic fluids of the same 9 

positive samples previously examined revealed 

the presence of IBV infection only in 2 

samples, although these samples made 

reduction in embryo size upto 2  cm on ECE  

incomparsion to its negative control after 3-6 

blind passages.  So identification of IBV 

directly from tissues is better for diagnosis. 

The results of HI test were in agreement 

with the results of Real time –PCR. Helmi and 

Hyrnato [49] recorded that the positivity of 7 

samples for AIV type A either by serological 

analysis using  HA and HI tests or molecular 

analysis by RT-PCR amplification for matrix 

gene and haemagglutinin.  

 Utilizing both HI, Real time PCR and 

conventional PCR data the results revealed 

that 13 flock harbored NDV, 8 were AI 

subtype H9 positive, 6 carrying both 

NDV+MG, 3 were positive for 

NDV+IBV+MG, 1 has mixed infection with 

AI subtype H9 and MG, 4 were AI subtype H9 

and IBV positive samples, 1 harbored mixed 

infection with AI subtype H9, IBV and MG,1 

was positive for AI subtype H9, NDV and 

IBV, 3 were carrying NDV and AI subtype 

H9,1 was IBV and MG positive, 6 were 

infected only with IBV, 1 harbored AI subtype 

H9, H5, IBV and MG, 1 had NDV, AI subtype 

H9 and MG mixed infection and 4 with no 

identified agents, may be infect by another 

pathogen. These results are similar to those 

recorded by Roussan et al., [30]. They 

investigated a total of 115 commercial broiler 

flocks with a history of respiratory disease, the 

results showed that 13 and 14.8% of these 

flocks were infected with NDVand IBV, 

respectively, whereas 5.2, 6, 9.6, 10.4, 11.3, 

and15.7% of these flocks were infected with 

both NDV+MG, MG+(avian pneumovirus) 

APV, IBV+NDV, IBV+MG, NDV+AIV and 

IBV+AIV, respectively. Furthermore, 2.6% of 

these flocks were infected with IBV, NDV, 

and APV at the same time. On the other hand, 

11.3% of these flocks were negative for the 

above respiratory diseases. Infectious 

bronchitis virus was recorded by several 

studies as being associated either with AIV 

(HPAIV or LPAIV) or NDV in  natural 

infection in Egypt and other countries [28, 30].  

The results of sequencing and phylogentic 

analysis of three isolated M. gallisepticum 

strains Zagazig /2014/1(Mk310102), Zagazig 

/2014/2 (MK 310103)and Zagazig /2017 

(MK310101) revealed high similarity (96.3- 

99.5%) with other Egyptian published 

sequences of MG mgc2  (field isolates).. At 

the same concern, Younis et al., [15] found 

that the similarity of two isolated sequences  

(RAG-2 – MG-CK-EG017 & RAG-1 – MG-

CK-EG017) with other published strains was 

(93.1- 96.6 %).While the similarity with other 

commercial vaccines were varied. High 

similarity were recorded with ts11   vaccine 

and MG70 (96.7- 98.5 %) than 6/85(65.9-
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76.1%), F(88.9- 89.8%).  So the sequence 

analysis of this study revealed sequences of 

field isolates.  These results resembled those 

stated by Eissa et al., [50] who recorded that 

the partial sequence of the mgc2 gene of 

NLQP-MG-1 in comparison with universal 

vaccine strains showed a 97% identity with the 

vaccine strains 6/85 and TS-11 and an 87% 

identity with the MG F-strain (AY556230.1) 

from which we concluded that this strain is a 

wild-type infection and not a vaccinal strain. 

Also with Eissa et al., [51] who found that 

Egyptian MG (11 isolates) showed 88-92%, 

90-95% and 91-94% homology when 

compared to vaccine strains (F, TS-11 and 

6/85, respectively). 
 

Conclusion  

There is continuous circulation of different 

respiratory agents in broiler flocks in Sharkia 

Governorate either as single or mixed infection 

confirming the importance of utilizing faster 

diagnostic tools as well as new preventive 

strategies. 

Conflict of interest  

None of the authors have any conflict of 

interest. 

References 

[1] FAO (2017):  Arab Republic of Egypt  

Broiler poultry industry: investment 

challenges and opportunities  (Draft for 

discussion). P: 1-43. Available from 

(www.fao. org/ publications). 

[2] Webster, R.G.; Bean,W.J.; Gorman, O.T.; 

Chambers, T.M. and Kawaoka,Y. (1992): 

Evolution and ecology of influenza A 

viruses. Microbiol Rev, 56(1): 152-179. 

[3] Abdelwhab, E. M.; Erfan, A. M.; Grund, 

C.; Ziller, M.;  Arafa, A.; Beer, M.;  Aly, 

M. M.; Hafez,H.M.andHarder,T.C. 

(2010): Simultaneous detection and 

differentiation by multiplex real time RT-

PCR of highly pathogenic avian influenza 

subtype H5N1 classic (clade 2.2.1 proper) 

and escape mutant (clade 2.2.1 variant 

lineages in Egypt. Virol J, 7(1): 260. 

[4] El-Zoghby, E.F.; Arafa, A.S.;Hassan, 

M.K.; Aly, M.M.;  Selim, A.; Kilany, 

W.H.; Selim, U.; Nasef, S.; Aggor, M.G.; 

Abdelwhab, M.E. and Hafez, H.M. 

(2012): Isolation of H9N2 avian influenza 

virus from bobwhite quail (Colinus 

virginianus) in Egypt. Arch Virol, 157(6): 

1167– 1172.  

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

Zanaty,A.; Samir, A.‐H.;Samy, M. and 

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

avian influenza virus (H5N8) clade 2.3.4.4 

infection in migratory birds, Egypt.Emerg  

Infect Dis J, 23(6): 1048–1051.  

[6] Shakal, M.A.; Youssef, Y.I.; El Zeedy, 

S.A.; Ibrahim, S.M. & Al Baroudi, B.M. 

(2013):  Surveillance on Avian Influenza 

H5N1 and H9N2 Subtypes In Egypt 2012-

2013. Poult Fish Wild Sci, 2: 111. 

[7] Awad, A.M.; Ali, A.B.; Abd El-

Hamid,H.S.;  El-Naggar, A.L.; sediek, 

M.E.;    EL-Shall, N.A. and El-Samahy, 

H.S.( 2016): Epidemiological Studies on 

H5N1 and H9N2 Avian Influenza Viruses 

during late 2013 and 2015 in Egypt. Alex 

J Vet Sci, 51(2):164-173. 

[8] Hassan, K.E.; El‐Kady,M.F.; EL‐Sawah, 

A.A.A.; Luttermann,C.;  Parvin , R.;  

Shany,S.;  Beer, M.and Harder,T. (2019): 

Respiratory disease due to mixed viral 

infections in poultry flocks in Egypt 

between 2017 and 2018: Upsurge of 

highly pathogenic avian influenza virus 

subtype H5N8 since 2018. Transbound 

Emerg Dis, 2019 (00):1–16.  

[9] Gonzalez, J.M.; Gomez-Puertas, P.; 

Cavanagh, D.; Gorbalenya, A.E. and 

Enjuanes, L. (2003): A comparative 

sequence analysis to revise the current 

taxonomy of the family Coronaviridae. 

Arch Virol, 148 (11): 2207-35. 

[10] MO, M.;  Huang, B.; Wei,  P.; Wei, T.;  

Chen, Q.; Wang,  X.; LI, M. and Fan, W. 

(2012):  Complete 471 genome  sequences  

of  two  Chinese  virulent  avian  

coronavirus  infectious  bronchitis  virus  

variants. 472 . J Virol,  86 (19): 10903-

10904. 

[11] Abro, S. (2013): Molecular 

Characterization and Detection of 

Infectious Bronchitis Virus. Doctoral 

Thesis. Swedish University Agricultural 

Sciences .Uppsala .pp . 54. 

[12] Selim, K.A; Arafa, A.A; Hussein, A.H; 

El-Sanousi, A.A. (2013): Molecular 

http://www.fao/


Zag Vet J, Volume 48, Number 2, p. 174-188, June 2020                            Megahed et al.,  (2020)   

186 

characterization of infectious bronchitis 

viruses isolated from broiler and layer 

chicken farms in Egypt during 2012.Inter 

J Vet Sci Med, 1: 102–108. 

[13] Siddique, A. B.;  Rahman, S. U.; Hussain, 

I.  and Muhammad, G. (2012.):  

Frequency distribution of opportunistic 

avian pathogens in respiratory distress 

Cases of poultry. Pak Vet J, 32 (3): 386-

389. 

[14] Dardeer, M.A.; Abd Elaziz, E.E. and 

Hanaa, A.A. (2006): Study of antigenic 

and genetic vaiability of Mycoplasma 

gallisepticum strains isolated from sasso 

chicken breed in Sharkia and Dakahlia 

governorates, Egypt. Proceedings of the 

12th Scientific Congress, (SC’06), Faculty 

of Veterinary Medicine, Assiut 

University, Egypt, pp: 601-617. 

[15] Younis, G.A.M.; AbdElgawad, R.H.; 

Elkenany, R.M.and Glal, A.F. (2018): 

Molecular Identification and Sequencing 

of Mycoplasma gallisepticum Recovered 

from Broilers in Egypt. Pak JBiol Sci, 

21(5): 253-261. 

[16] Abdelwhab, E.M.;  Abdelmagid , M. A.;  

El-Sheibeny, L. M.; El-Nagar, H. A Arafa 

, A.; Selim , A.; Nasef, S. A. ; Aly, M. M. 

and Hafez, H. M. (2011): Detection and 

molecular characterization of 

Mycoplasma gallisepticum field infection  

in TS-11-vaccinated broiler breeders. J. 

Appl Poult Res, 20 (3): 390–396. 

[17] Rasoulinezhad, S.; Bozorgmehrifard, 

M.H.; Hossein Hosseini, H.; Sheikhi, N. 

and Charkhkar, S. (2017): Molecular 

detection and phylogenetic analysis of 

Mycoplasma gallisepticum from backyard 

and commercial turkey flocks in Iran. Vet 

Res Forum, 8(4): 293 – 298. 

[18] OIE Terrestrial Manual. Avian Infectious 

Bronchitis, (2013): [Chapter 2.3.2] pp16. 

[19] OIE (2015):  Terrestial manual Avian 

influenza ( infection with avian influenza 

viruses).chapter 2.3.4 ..pp21. 

[20] OIE World Organization for Animal 

Health (2012). Manual of Diagnostic 

Tests and Vaccines for Terrestrial 

Animals 

2012. Availableat: http://www.oie.int/en/i

nternational-standard-setting/terrestrial-

manual/access-online/. 

[21] BenShabat, M.; Meir, R.; Haddas,R.; 

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

S.; Davidson,  I. (2010): Development of a 

real timeTaqMan RT-PCR assay for the 

detection of H9N2 avian influenza 

viruses. J Virol Methods,  168(1-2): 72–

77. 

[22] Slomka, M.J.;  Pavlidis, T.;  Banks, J.; 

 Shell, W.; McNally, A.;  Essen, S.;  and  

Brown, I.H. (2007): Validated H5 

Eurasian Real-Time Reverse 

Transcriptase–Polymerase Chain Reaction 

and Its Application in H5N1 Outbreaks in 

2005–2006. Avian Dis, 51(1suppl): 373-

377. 

[23] Callison, S.A.;  Hilt, D.A.;  Boyntonb, 

T.O.; Sample, B.F.; Robisond, R.;  

Swayne, D.F.; . Jackwood, M.W. (2006): 

Development and evaluation of a real-

time Taqman RT-PCR assay for the 

detection of infectious bronchitis virus 

from infected chickens. J Virol Methods, 

138(1-2): 60-65. 

[24] Liu, T.; Garcia, M.; Levisohn, S.; Yogev, 

D. and Kleven, S. (2001): Molecular 

variability of the adhesion-encodingGene 

pvpA among Mycoplasma gallisepticum 

strains and its application in diagnosis. J 

Clin Microbiol, 39(5):1882-1888. 

[25] Garcia, M.; Ikuta, N.;  Levisohn, S. and  

Kleven, S.H. (2005): Evaluation and 

comparison of various PCR methods for 

detection of Mycoplasma gallisepticum 

infection in  chickens. Avian Dis, 49 (1): 

125–132. 

[26] 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. 

[27] Tamura, K., Stecher, G., Peterson, D., 

Filipski, A. and Kumar, S. (2013): 

MEGA6: molecular evolutionary genetics 

analysis version 6.0. Mol Biol Evol, 

30(12): 2725–2729. 

http://www.oie.int/en/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/en/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/en/international-standard-setting/terrestrial-manual/access-online/
https://bioone.org/search?author=M._J._Slomka
https://bioone.org/search?author=T._Pavlidis
https://bioone.org/search?author=J._Banks
https://bioone.org/search?author=W._Shell
https://bioone.org/search?author=S._Essen
https://bioone.org/search?author=I._H._Brown
https://bioone.org/search?author=I._H._Brown
https://www.sciencedirect.com/science/article/abs/pii/S0166093406002734?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0166093406002734?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0166093406002734?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0166093406002734?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0166093406002734?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0166093406002734?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0166093406002734?via%3Dihub#!
https://www.sciencedirect.com/science/journal/01660934
https://www.sciencedirect.com/science/journal/01660934/138/1


Zag Vet J, Volume 48, Number 2, p. 174-188, June 2020                            Megahed et al.,  (2020)   

187 

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

Dahshan, A.M; El-Sawah, A. A. and El-

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

respiratory viruses in broiler flocks in 

Egypt. Poult Sci,  95(6): 1271-1280. 

[29] Gado, H.A.A.; Eid, A.A.M.; Ghanem, 

I.A.; and Moursi, M.K. (2017): 

Occurrence of Avian Influenza Virus (H9 

subtype) in Broiler and Layer Chickens at 

Sharkia Governorate. Zag Vet J, 

45(s1):79-90. 

[30] Roussan, D.A.; Haddad, I.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. 

[31] Gharaibeh, S. and Al Roussan, D. (2008): 

The Use of Molecular Techniques in 

Isolation and Characterization of 

Mycoplasma gallisepticum from 

Commercial Chickens in Jordan. 

International Journal of Poultry Science, 

7(1): 28-35. 

[32] Awad, A.M.; Sediek, M.E. El-Yamany, 

M.E. (2014): Isolation and Molecular 

Characterization of Novel IBV Isolates 

from Broiler Chicken Farms in Egypt.  

Alex J Vet Sci, 42(1): 74-82. 

[33] Abou ElFetouh, M.S.; Mohamed, M.H.; 

Refat, N.A.G.; Ahmed, M.H.; ElZanaty, 

A.(2016): Pathological Studies on 

Infectious Bronchitis Disease in Chickens. 

Zag Vet J, 44(3):251-262. 

[34] El–Behery, H.N.; Awad, S.S. and Kasem, 

S.G (2016): Molecular  Characterization 

of Infectious Bronchitis  Virus in Chicken. 

Egypt J Vet Sci, 47(2):133-149.  

[35] Abdel Hamid, H.S.; Ellakany, H.F.; 

Hussien, H.A.; El-Bestawy, A.R.; Abdel 

Baky, K.M. (2016): Pathogenicity of an 

Avian Influenza H9N2 Virus isolated 

From Broiler Chickens in Egypt. Alex J 

Vet Sci, 51(2): 90-100. 

[36] Nili, H.and Asasi, K. (2002): Natural 

cases and an experimental study of H9N2 

avian influenza in commercial broiler 

chickens of Iran.Avian Pathol, 31(3):247–

252. 

[37] Megahed, M.M; Eid, A.A.M.; Mohamed, 

W. and Hassanin, O. (2018):   Genetic 

characterization of egyptian newcastle 

disease virus strains isolated from flocks 

vaccinated against newcastle disease 

virus, 2014-2015. Slov Vet Res,55 

(suppl20): 17–29. 

[38] Acland, H. M.; Bachin, L. S.  and 

Eckroade, R. J. (1984): Lesions in Broiler 

and Layer Chickens in an Outbreak of 

Highly Pathogenic Avian Influenza Virus 

Infection. Vet Pathol, 21: 564-569. 

[39] Etriwati, Ratih D.; Handharyani, E. and 

Setiyaningsih, S. (2017): Pathology and 

immunohistochemistry study of 

Newcastle disease field case in chicken in 

Indonesia, Vet World, 10(9): 1066-1071. 

[40] World Organization for Animal Health 

(2012) Avian infl uenza in manual of 

diagnostic tests and vaccines for terrestrial 

animals. http:// www.oie.int/fi 

leadmin/Home/eng/Health_ 

standards/tahm/2.03.04_AI.pdf 

[41] OIE (2018): Terrestrial Manual. Avian 

infectious bronchitis. [Chapter 3.3.2]: 796 

-809.pdf . 

[42] OIE (2018): Terrestrial Manual . Avian 

influenza. infection with avian influenza 

[Chapter 3.3.4]: 821-843.  

http://www.oie.int/en/scientific-expertise/ 

reference-laboratories/list-of-

laboratories/).pdf. 

[43] OIE. Newcastle disease. In Manual of 

Standards for Diagnostic Tests and 

Vaccines for Terrestrial Animals, edited 

by OIE Biological Standards Commission, 

2012; 555–73. 

[44] Abd El Rahman,S.; Hoffmann, M.; 

Lueschow, D.; Eladl, A. and Hafez, H.M. 

(2015): Isolation and Characterization of 

New Variant Strains of Infectious 

Bronchitis Virus in Northern Egypt. Adv. 

Anim Vet Sci, 3: 362-371. 

[45] Amer, M.M.; Maatouq, A.M.; Abdel-Alim 

,G.A.; Awaad, M.H.H. and Kutkat, M.A. 

(2018): Isolation and Identification of 

H9N2 Avian Influenza and   Newcastle 

Disease Viruses co-Infections in Chicken. 

Egypt J Vet Sci, 49(2): 135 – 146. 

http://www.oie.int/fi%20leadmin/Home/eng/Health_%20standards/tahm/2.03.04_AI.pdf
http://www.oie.int/fi%20leadmin/Home/eng/Health_%20standards/tahm/2.03.04_AI.pdf
http://www.oie.int/fi%20leadmin/Home/eng/Health_%20standards/tahm/2.03.04_AI.pdf
http://www.oie.int/en/scientific-expertise/%20reference-laboratories/list-of-laboratories/
http://www.oie.int/en/scientific-expertise/%20reference-laboratories/list-of-laboratories/
http://www.oie.int/en/scientific-expertise/%20reference-laboratories/list-of-laboratories/


Zag Vet J, Volume 48, Number 2, p. 174-188, June 2020                            Megahed et al.,  (2020)   

188 

[46] Couacy-Hymann, E.; Kouakou, A.V.; 

Kouame, C.K.; Kouassi, A.L.; Koffi, 

Y.M.; Godji, P.; Nana, P.; Tarnagda, Z. 

and Akoua-Koffi, C. (2012):  Surveillance 

for avian influenza and Newcastle disease 

in backyard poultry flocks in Cote 

d’Ivoire, 2007–2009. Rev Sci Tech, 31: 

821- 828. 

[47] Agüero, M.; San Miguel, E.; Sánchez, A.; 

Gómez-Tejedor, C. and Jiménez-Clavero, 

M.A. (2007): A fully automated procedure 

for the high-throughput detection of avian 

influenza virus by real-time reverse 

transcription–polymerase chain reaction. 

Avian Dis,51: 235–241.  

[48] El-Baz, A.M.M. (2016): Respiratory and 

renal affections of infectious bronchitis in 

broiler chicken. A thesis, Zagazig 

University.pp.97.   

[49] Helmi, T.Z.and Haryanto, A. (2017):  

Serological and molecular analysis of 

avian influenza virus subtype H5 isolated 

from Aceh province in Indonesia. Int J 

Virol, 13: 62-67. 

[50] Eissa, S.L.; Hassan, A.M.  Metwally, 

A.M.  Hashem, Y.M.  and Abd El-Aziz, 

E.E. (2011): Molecular characterization of 

Mycoplasma gallisepticum isolated from 

Chicken and Turkey. Vet Med J Giza, 59: 

183-195. 

[51] Eissa, S.I.; Metwally, A.M.; 

Hashem,Y.M.; Khalifa,R.A. and Refaie, 

M.K. (2014): Molecular comparative 

analysis of mycoplasma gallisepticum 

field and vaccine strains in Egypt. Eur J. 

Vet Med, 9: 1-15.     . 

 

 

 الملخص العربي

مصر –في محبفظة الشرقية  التسمين التنفسية من دجبج الأمراض الجزيئي علي بعط مسبببت التعرف   
 

عجد اىعشَش عجد اىزحَِ  شعجبُ ولاء ,حسُِمحمد محمد ٍحزوص ٍجبهد , اثزاهٌُ عجد اىزحَِ غبٌّ , أشزف حبٍد   
*
 

 ٍصز -11544اىشقبسَق -اىشقبسَق جبٍعخ - ىجُطزٌا اىطت ميُخ - والأراّت اىطُىر طت قسٌ
 

( ، وفُرزوص H9و  H5(  اىْىعربُ اىلزعُربُ AIVاّزشبر فُرزوص أّليرىّشا اىطُرىر   رٌ اىنشف عِ فٍ هذٓ اىدراسخ ، 

 و اىَبَنىثلاسٍررررررررررب جبىُسررررررررررجزنٌ  (، وفُررررررررررزوص ٍررررررررررز  ُّىمبسرررررررررروIBV  ياىزهرررررررررربة اىشررررررررررعت اىهىا ُررررررررررخ اىَعررررررررررد

 Mycoplasmagallisepticum (MGا )فرٍ ٍْربطق ٍلزيلرخ ٍرِ  قطعبُ دجبج  اىزسَُِ فٍ  اىزْلسُخ  َشبمواىَسئىىخ عِ اى

. ررٌ عرشه اىلُرزوص رعبٍّ ٍِ اعزا  رْلسرُخ طب ز 335، رٌ فحص قطُعب52  . ٍِ ث3142ُِ-3142ٍحبفظخ اىشزقُخ خلاه 

 NDVمبُ ٍعده اّزشبر ع رلاسُ اىدً ,ٍبّ. ثْبءً عيً اخزجبر وعَو اىلحص اىسُزوىىجٍ واىجشَئٍ  ٍِ أّسجخ اىجهبس اىزْلسٍ 

ومرذىل  NDVٍرع  AIVهْبك عردوٌ نْب ُرخ ه  ٪ عيً اىزىاىٍ ؛ ومبُ 4.9٪ و 22.2و  %51وH5  6و  H9 عززح  AIVو 

AIV  ٍاىْرى  اىلزعرH5 ٍرع H9    ٍرِ الاخزجربراد اىزشلُصرُخ  ّىعربُ . واسرزلدٍذ عيرٍ اىزرىاىٍ ٪  4.1و  ٪ 9و1ثْسرجخ

ثر   4/13و  13ٍرِ  41، عُْرخ  49ٍرِ   42، ررٌ ركمُرد لبربثخ   Real time PCR(. اسرزْبداً لىرً PCRسيسريخ اىجرىىَُُزَش  

IBV  ،AIV  ٍاخزجرربر عيررً اىزررىاىٍ. عررلاوح عيررً  ىررل ، رررٌ لجررزاء  5و  9، اىْررى  اىلزعرر PCR  ِاىزقيُرردٌ ىينشررف عرر

ىرلالاس  عَرو رزربثع جُْرٍ  قرذ لاحرق ، ررٌ( قطعبُ لَجبثُخ. فرٍ و41/35٪   56ومشف  قطُع  35فٍ  جبىُسجزنٌ اىَُنىثلاسٍب 

ٍع سلالاد أخزي عيً ثْل اىجُْبد. أظهزد اىْزب ج أُ اىعشلاد اىلالانرخ اىزرٍ وٍقبرّزهب  جبىُسجزنٌعشلاد رَلاُيُخ اىَُنىثلاسٍب 

ْلسرُخ ٍِ هذٓ اىدراسخ ّسرزْزج اُ هْربك رىاجرد ٍسرزَز ىَسرججبد الاٍرزا  اىز.رٌ فحصهب مبّذ ٍِ اىْى  اىجزٌ  عشلاد حقيُخ(

و الاىزهرربة اىشررعجٍ اىَعرردٌ(  ومررذىل ( H9و  H5أّليررىّشا اىطُىر اىْىعرربُ اىلزعُرربُ و  فُررزوص ٍررز  ُّىمبسررواىلُزوسررُخ  

فررٍ ٍحبفظررخ اىشررزقُخ فررٍ بررىرح عرردوٌ ٍلررزدح او عرردوٌ ٍزعررددح عيررٍ اىررزغٌ ٍررِ  اىجنزُزَررخ ٍلارربه  اىَبَنىثلاسٍررب جبىُسررجزنٌ(

ىَخ اىَلزيلخ ىذىل اىزشلُص اىَجنز ىَلارو هرذٓ اىعردوٌ رعزجرز اهرٌ اداح فرٍ اىسرُطزح اسزلداً ثزاٍج اىزحصُْبد واىَضبداد اىحُ

 وٍْع هذٓ الاٍزا  .

 


