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Considering that highly pathogenic avian influenza H5N1 endemically circulates in 
the Egyptian poultry population, Active surveillance was undertaken in 19 5 broiler 
and layers farms from Eighteen Egyptian governorates resulted in, 34,7 and 24 
positive fanns for AI H9N2, AI H5Nl and Virulent ND respectively, using RT-PCR. 
The genetic analysis of avian influenza viruses of HA gene of the H5Nl type 
revealed that these viruses are highly pathogenic strains as they are tracking clade 
2.2.1 of classic viruses which became endemic in Egypt since 2006. However, H9N2 
viruses revealed that they are low pathogenic as they are tracking G !-lineage of 
Asian viruses which transmitted to Middle East scince 2000. Also sequence analysis 
for F gene for twelve NDV isolates revealed that they are of virulent type and 
genetically related to genotype VII NDV except two isolates are avirulent type and 
resemble Lasota- like- strains. Pathogenecity studies for NDV isolates using ICPI 
was evaluated for the strain (NDV-EG-567f-2012) which of virulent with ICPI value 
1.96. The analysis of isolated strains by different diagnostic and analytical techniques 
implies that the H5Nl and H9N2 silent infection exist in Egypt. 
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INTRODUCTION ' 

The highly pathogenic avian influenza virus 
subtype H5Nl was first recognized in poultry in 
Egypt in 2006 (Aly et al., 2008). The subtype H9N2 
is widely circulated in the Middle East region and it 
was associated with serious disease in poultry (Aamir 
et al., 2007; Alexander, 2007; Perk et a/., 2009). In 
addition, recent detection of low pathogenic avian 
influenza H9N2 subtype has been recorded in 
bobwhite quail in Egypt in 20 II with genetic 
relatedness to the G I-lineage that represented by 
A/Quail/Hong Kong/G 1/97 (Qa/HKJG l /97) that still 
circulated in the Middle East region. (El-Zoghby 
et al., 2012) Standard RT-PCR has been applied 
previously to the detection of AIV and each of the 15 
HA subtypes (Starick et a!., 2000; Lee et al., 200 I; 
Munch et al., 2001). Sequence analysis of the viral 
genes and their respective amino acids is a valuable 
tool for detection of any genic variation among 
vimses circulating in the field and also provides 
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information about the source of the initial disease 
outbreak in a certain geographic district (Duvvvuri 
et a/., 2009). The broad variation in virulence and 
clinical signs necessitates the careful definition of 
what constitutes ND for the purposes of trade, 
control measures and policies. The definition of ND 
currently in use in all- member states of the European 
Union is defined in Directive 92/66/EEC of the 
Commission for European Communities (OlE 20 12). 
ND outbreaks occur frequently in Egypt and the 
source of the virulent NDV in these outbreaks are not 
known. (Mohamed et al., 2009) reported the 
complete genome sequence of a NDV strain isolated 
from an outbreak at a poultry farm in AI-Sharkia 
province, Egypt in 2005 (chicken!EgyptJli2005). 

In this work, the surveillance were carried out to 
detect the avian influenza and Newcastle viruses and 
evaluate their virulence attitude as considered most 
important respiratory viruses for poultry and 
specially broiler and layer sectors and its zoonotic 
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picture. Furthermore discuss the genetic 
characterizations for Newcastle and AI with its 
subtypes H5Nl and H9N2. 
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MATERIALS and METHODS 

195 layer and broiler fanns' from eighteen Egyptian 
governorates have been survived during late of2011-
20 12. 2448 cloacal swabs and 306 organs like 
trachrea and lung were collected and examined as 
shown in Table. (1). 

Table 1: Collective Numbers offanns, samples in relation to governorate and type of production. 

No. of 
farms 

No of examined samples Type of production 
No. Governorates Cloacal Orgsms Layers Broilers 

swabs (Tr& lung) 

AI Fayoum 51 920 65 46 

2 AI Qalubia 20 150 14 19 

3 At Dakahlia 19 294 34 3 16 

4----------------------------------------------------------------------------------------Al lsmalia 18 85 22 0 18 

5 Benisueif 15 204 26 3 12 

6 Domiatte 11 95 47 2 9 

7 Luxor 12 22 9 0 12 

8 AI Giza 9 186 10 4 5 

9 AI Sharkia 10 180 8 3 7 

10 AI Alexandria 8 90 26 4 4 

11 Kafr el sheikh 5 46 10 0 5 

12 Al Behira 5 64 11 0 5 

13 AI Monefia 3 44 2 0 3 

14 Al Gharbia 3 20 11 0 3 

15 AI Minia 2 3 8 2 0 2 

16 North sinai 2 4 6 0 2 

17 Aswan 1 0 

18 Port said 1 6 l 0 

Total 195 2448 306 25 170 

Real time PCR: 
This test was done for the different samples to detect 
the AI common gene and haernagglutinin genes of 
HS and H9 by multiplex PCR also the method was 
done to detect the F gene for Newcastle and 
determine the virulence of the positive strain. 

RNA was extracted from samples was performed 
using the QIAamp viral RNA Mini kit (Qiagen, 
Germany, GmbH) according to the manufacturer's 
recommendations. Briefly 140 Ill of the sample 
suspension was incubated with 5.6 J.Ll of carrier RNA 
and 560 ~d of AVL buffer at room temperature for 10 
min. Afiel' incubation, 560 J.ll of 100% ethanol was 
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added to the lysate. The mixture was then transferred 
to the silica column then centrifuged and washed 
following the manufacturer's recommendations. 
Nucleic acid was eluted with 60 111 of elution buffer 
(AE) provided within the kit] NDV, and AI: Primers 
were utilized in a 25- Ill reaction containing 12.5 ~ll 
of Quantitect probe rt-PCR master mix (Qiagen, 
Germany, GmbH), ·0.5 Ill f each primer of 50 pmol 
concentration, 0.125 Ill of the specific probe, 4.5 Ill 
of water, 0.25 Ill of the rt-enzyme and 6 1-11 of RNA 
extract.. The reaction was performed in a Stratagen 
MX3005P real time PCR machine (Stratagene, 
USA). Oligonucleitide primers are described as in 
Table (2). 
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Table 2: RT- PCR primers used in this study were supplied from Metabion (Germany). 

RNA Virus Gene 

AI Matrix Sepl 

Primer/ probe sequence 

5'-3' 

AGATGAGTCTTCTAA CCGAGGTCG 

Sep2 

TGCAAAAACATCTI'C AAGTCTCTG 

SEPRO 

[FAM]TCAGGCCCC CTCAAAGCCGA (TAMRAJ 

Ref. 

Slomoka et at. 2007 

HS HSLHl 

H9 

ND Vir 

Matrix 

Virus isolation: 

ACATATGACTAC CCACARTATTCA G 

HSUHI 

AGACCAGCT AYC ATGATTGC 

HSPRO 

WAM)TCWACA GTGGCGAGT TCCCTAGCA[TAMRA] 

H9F 

GGAAGAATTAATTATTATTGGTCGGTAC 

H9R 

GCCACCTTnTCAGTCfGACA TT 

H9 Probe 

[FAM)AACCAGGCCAGACA TTGCGAGTAAGA TCC[TAMUA] 

F+4839 TCCGGAGGATACAAGGGTCT 

F-4939 AGCTGTTGCAACCCCAAG 

F+4894 [l<'AMJAAGCGTHCTGTCTCCITCCTCCA[TAMRA) 

M_4100 

5 -AGTGATGTGCTCGGACCTTC-3 

M_4169 

5_-(FAMJTTCTCTAGCAGTGGGACAGCCTGC[TAMRAj-3_ ·---

M .. 4220 

5 -CCTGAGGAGAGGCATTTGCfA-3 

Ben Shabat et at. 
2010 

Wise et al. 2004 

The positive PCR samples were directed to virus 
isolation according to OlE 2008. Also virulence test 
evaluation for low pathogenic avian influenza virus 
(H9N2) and Newcastle virus. Depending on OlE 
2012. 

Genotyping of isola!es: sequencing for 20 positive 
isolates. It was perfonned by purification of PCR 

products using QIAquick PCR Product extraction kit. 
(Qiagen, Valencia). The sequence reaction was done 
using Bigdye Terminator V3.1 cycle sequencing kit 
(Perkin-Elmer) and the sequence reaction was 
purified using Centrisep spin column (ABI, USA). 
DNA sequences were obtained using Applied 
Biosystems 3130 genetic analyzer (ABI, USA). A 
phylogenetic tree was created by the MegAlign 
module of Lasergene DNAStar. 

I: Pathogenicity of H9N2 virulence: protocol using 
8 weeks SPF chicken. Virulence was evaluated for 
randomly selected two isolates: 

II: Pathogenicity of NDV virulence: was done by 
injecting the virus in SPF day old chicks using ICPI. 
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The sequencing method was done for HA gene of AI 
virus and for F gene of Newcastle virus. 
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RESULTS 

A total4·l·farms out of 195 examined are positive for AIV with a percentage of21%, It appeared that 34 farm 
were posthve for AI H9 with a percentage 83% and 7 farms were positive for AI H5 with a percentage of 17% 
Also 41 !~rms were P?sitive for !llatrix gene of Newcastle virus with a percentage of 21%, Twenty four farms 
were posttlve for the Vll'Ulent stram of Newcastle with a percentage of 58.5%. 

Table 3: The results of PCR test for the examined Avian influenza and Newcastle viruses in relation to each 
governorate. 

No of examined AI 

Gov. farms 

Matrix 

1- F'aioum 51 15 

2- Qalioubia 20 7 

3- Dakahli 19 2 

4- lsmalia 18 0 

5- Benisucif 15 4 

6- Domiatt 11 0 

7- Luxor 12 2 

8- Giza 9 0 

9- Sharkia 10 3 

10- Alexandria 8 3 

11- Kafr el 
5 sheikh 

12- Behira 5 

13- Monefia 3 

14- Gharbia 3 

15- Minia 2 

16- North Sinai 2 0 

17- A swan 0 

18- Port said 0 

Total 41 
195 

Incidence rate 
21% 

Note: * the percent in relation to No of examined samples 
** the percent in relation to the positive farms. 

Virulence evaluation for different viruses: 
I: evaluation of H9N2 virulence: 
Virulence was evaluated for (2) isolates: 

l-A/Chicken/Egypt/114940v/NLQP/2011/H9N2. 

2-A/Chicken/Egypt/114922v/NLQP/2011/H9N2. 
The results showed that the viruses that have been 
tested were low pathogenic. 

II: virulence evaluation of isolated NDVs: 
Using ICPI showed that, all evaluated viruses (NDV
EG-567f-2012) were virulent strains (ICPI=l.96). 

103 

The PCR results 

ND 
AIH9 AIH5 

Matrix ND vNDV 

14 12 7 

6 4 2 

2 0 3 3 

0 0 3 2 

2 2 0 0 

0 0 0 

0 

0 0 2 2 

2 3 

3 0 7 4 

0 3 
2 

0 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 0 

0 0 0 0 

0 0 

34 7 41 24 

17.4%* 3.5'%* 21% 12%* 

83%** 17%** 58.5%** 

Sequence analysis: 
The genetic analysis for 4 strains of avian influenza 
viruses HA gene of the H5Nl type 
[Nchicken!Egypt/128s/2012, 
A/chicken/Egypt/12186F-9/2012, 
AI chicken/Egypt/12186F -12/20 12 and 
A/chicken!Egypt/125s/2012] revealed that these 
viruses are highly pathogenic as well as tracking 
clade 2.2.1 virus which is endemic and widespread in 
Egypt since 2006 and no cases of Egyptian H5Nl 
variant strain which follows clade 2.2.1.1 and 
described in Table (4). 
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The genetic analysis of HA gene of 4 isolates of 
H9N2 revealed that they are of low pathogenic in the 
phylogenie tree they are tracking G !-lineage of 
Asian viruses which spread at Middle East and they 
are nearly similar to other Egyptian viruses from 
2011 (Fig.2). 

The genetic analysis ofF gene of 12 selected isolates 
of NDV revealed that ten strains are virulent 

genotype VII) and also the recent isolated strains 
from Middle East like Jordan 
(apmvl/chicken/Jordan/Jo 11/2011) and Israel 
(buzzard/Israel/714/20 11) with a percentage of 
99.98% while not similar to vaccinal strains as Iasota 
with a percentage of 72% based on partial F gene. As 
well as 2 isolates ofNDV were classified as avirulent 
that like vaccinal strain (Lasota - like NDV 
(lentogenic strain), (Fig.3). 

Table 4: No. and type of isolates of each virus. 

Virus Genotype No. of cases 
H5N1 

NDV 

H9N2 

Classic A 
Virulent 

Low pathogenic 

31 

Clade 2.2.1 
Vir VII 

Avirulent 
Asian G/ lineage 

s3 A/chlcken/Egypt/1176/2011 

- A/ch lcken/Egyptl128s/2012 +-

A/chlcken/Egypti12186F·912012 +-

Aichlcken/Egypt/12186F·1212D12 +-

A/chlcken/Egypt/11667s/2011 

A/chlcken/Egypt/125s/2012+-

.r A/ch icken/Egypt/11764sf2011 

95 l__ A/chlcken/Egypt/11765s/2011 

.----A/chlcken/Egypt/1219s/2012 

A/duck/Egypt/1187/2011 

A/chicken/Egypt/1188/2011 

A/chicken/Egypt/11506SFI2011 

A/duck/Egypfi1198AS/2011 

4 
10 
2 
4 

A/duc:k/Egyptl11762s/2011 

A/chlcken/Egypt/121/2012 
Subclade 

2.2.1 

A/chlcken/Egypt/1119AF.'2011 

1'----A·chicken·Egypt-07175-NLQP-2007 

1,-------A-duck-Egypt·0923·NLQP-2009 

A-duck·Egypt-1 011 d-201 0 

A-chlcken-Egypt-06459-3-NLQP-2006 

Clade 2.2 ] 

r----299~===--:-- A/chlcken/Egypti113Q/2011 

... ""'"""".,""""" []"""··· 2.2.1.1 77 A-turkey-Egypt-07203-NLQP-2007 

71 
A-chlcken·Egypi·088S·NLQP-2008 

A-chlcken-Egypt-08194S·NLQP-2008 

A-chicken-EGYPT ·115-2011 

99 

1-----A-muteswan-France-06631a-2006 

A-wild duck-Omsk-103-01-0!1. 

A-swan-Germany-R65-2006 

L-----A·chlcken-Shantou-4231-2003 

'----------A-duck-Fujlan-1734-2005 

A·Egret-HongKong-757.3-2002 

'----A-c:hlcken-Malaysla-5858·2004 

1----A-duck-Fujlan-19·2000 

A-Goose-Guangdong-1-96 

f---1 
0.002 

(Fig. 1): Phylogenetic analysis of HA gene of the Egyptian H5Nl isolates in comparison to other strains from 
Middle East region, Asian and other strains. 

*Note: Black arrows refer to the sequenced strains in this study. 
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-43 

56 

53 

89 Alchlcken/Egypt/1226812012 l 
97 A/chlcken/Egypt/12328/2012 +-+-

59 A/chlcken/Egypt/1248/2012 ..__ 

Alchlcken/Egypti114922V/2011 •--+--

100 

88 

100 

100 

61 

100 

95 

Aichlcken/Egypti114940V/2011 

Alchlcken/Egypti115636V/2011 

A/Quaii/Egypt/113413vi2011(H9N2) 

Alchicken/Egypt/115617182011 

Alchlcken/Egypt/114915182011 

Alchlcken1Egypti1231BI2012 

A/chlcken/Egypt/115542V/2011 

Alchickennsraell182/2008 

A/turkeynsrael/1608/2006 

Alquallll eban on/272120 10 

A/chickennsrael/184/2009 

'-----Aiavlan/Saudl Arabla/910134/2006 

A/chlckenfTunlsla/1212010 

.-------A/chlcken/Dubai/338/2001 

'------Aiquall/Shantou/1912/2001 

A/ch lckennsrael/37512007 

A/chI ckenns rael/114/2007 

Alchlcken/lsrael/909/2005 

A/chlckennsrael/90658/2000 

Alturkey/Nevellan/90710/00 

A/turkey/Givat Halml965/02 

A/Chlcken/Guangdong/SS/94 

AF156376 A/duck/Hong KongN280197 

,..----Aicanlne/Guangxi/1/2011 

'-----1 Alchlcken/Sandong/1..1/2008 

AlchlckcniBeijlng/112006 

'-----A/chlcken/Anhul/XMS/2011 
'----~---A/Quail/Hong Kong/AF157192 

.----A/duck/Hong Kong/366/78 

'-----A/Duck/Hong KongfT84/79 

..---------------AIKor-chlckeniKoreaiK040110/2010 

.---------Anaughlng guii/Delaware/1212006 

,.-------A/ostrich/South AfrlcaiAI1586/2008 

.--------A/Duck!Hong KongN439197 

.._ ____ A/pink footed goose/Nethertands/1/2006 

Egypt 2011/2012 

'-------------,-Almallard/Aiberta/11H991 

'------------------A/turkey/Minnesota/38391-6195 

'--------------Aiturkey/Wiscontln/1966 

1-------1 
a 02 

l 

(Fig. 2): Phylogenetic analysis of HA gene of the Egyptian H9N2 isolates in comparison to other strains from 
Middle East region, Asian and other strains. 

*Note: Black arrows refer to the sequenced strains in this study. 
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r-----------1 NDV-6·NLQP·Chlcken·Menofla·Egypt96 
r-----1 NDV-1 O-NLQP-Chlcken-Menofia-Egypt97 

NDV-F195-7-2012 

NDV-844-2012 ..,..Cf----

NDV-823-2012 

NDV-F200-2012 

NDV·883·2012 ... .CI-----
81 OO-SW-F2NDV 

SDWF07 

APMV1-CH-.JP-Gunma-ph-85 

APMV1-JP·Chlba-81 

APMV1-JP-Narashlno-68 

APMV1·H-1 0-72 

APMV1-CA-1 085-71 

APMV1-italien 

APMV1-Herts-33 

NDV-834-2012 .,..CI----

NDV-31-NLQP-Ch I cken-Sh arkl a-Egypt2005 

APMV1-ch I cken-Japan-Okl n awa-91 

A VI NEW 

NDV-chlcken-U.S.(PA)-31003-92 

NDV-QueenslandV4 

APMV1-Ch i cken-N-1 relan d-Uister76 

NDV-NLQP-Env1-09 

HIPRAVIA81-H120-(ND+I8) 

N081LS-NDV-CLONE30 

CEVAC81L-(NDV+IB) 

NDV-8urklnaFaso-12.4-2006 

NDV-MG9-38c 

NDV-Q8J·OO 

NDV-21-NLQP-Chicken-Sh arkla-Egypt2004 

NDV-CK·EG-11478AF-2011 
oC 

NDV-F210-1-2012 

NDV·F186·16-2012 

..----------1 NDV·CPC2-CK-EG-2010 
,__------------------ NDV-86-2012 ... o411f---

r----------- NDV-88-2012 ... 01111----
L __ .:._ __ -f ____________ NDV-85-2012 ...... 1-----

NDV-87-2012 

Lasota 

!------! 
2 

(Fig. 3): Phylogenetic analysis ofF gene of the Egyptian NDV isolates in the present study 2012 in comparison 
to other strains. 
*Note: Black arrows refer to the sequenced strains in this study. 

DISCUSSION 

Conventional microbiological methods are sensitive 
and specific, it takes considerable time (4 to 7 days) 
to reach a diagnosis; therefore, PCR-based detection 
and pathotyping assays have been developed to 
support/substitute for these traditional diagnostic 
tools and to replace animal experiments (Kant et al., 
1997; Aldous et al., 200 I; Creel an eta!., 2002; Ph am 
et a!., 2005 and Wise et al., 2004). Real-time RT
PCR can offer several advantages over standard RT
PCR, such as speed and lower risk of cross 
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contamination of clinical samples with previously 
amplified products In addition, the detection of the 
amplicon with a sequ~nce-specific probe further 
confirms the nature of the target, reducing false 
positivity (Schweiger et a!., 2000; Spackman et al., 
2002; Lee and Suarez, 2004; Stone et a!., 2004; Di 
Trani et al., 2006 and Payungpom et al., 2006). 
Standardized RT-PCR protocol can also be applied 
easily to other respiratory viruses. our results for AI 
virus detection by RT- PCR contirm the endemic 
picture of AI H5 with a percentage of 17% from total 
examined farms and those strains belongs to classic 
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strain in Egypt and these observation agree with 
results of Aly et al. (2008) which recorded that the 
HPAI virus of subtype HSNI was frrst recorded in 
Egypt in 2006 and since then, the disease has become 
endemic and still causes a significant threat to the 
poultry industry and humans in Egypt. Detection of 
two subtypes of AI, HPAI H5Nl and LPAI-H9N2 is 
also detected in the present study with a percentage of 
3.5%, 17.4% from total examined respectively, and 
this conclusion discussed by Shortridge et a/., 1998; 
Spackman et a/., 2002; Salzberg et a/.; 2007 and Xu 
et al., 2007 detected the presence ofLPAI-H9N2 and 
the HPAI-H5Nl viruses have continuously co
circulated in domestic poultry in different areas. The 
high percent of AI H9 in this study is 83% from total 
positive AI cases it also reflects the low pathogenic 
nature of the virus which allow the silent spread of 
such viruses in commercial chickens and this results 
agree with that of (Nili and Asasi, 2002; Kim eta/., 
2006; Aamir et al., 2007; Naeem eta/., 2007 and Park 
et a/., 2011). Which discussed and recorded that 
phenomenon of silent spread of LP H9N2 in the 
Middle East region for several years indicated 
additional risk factor to the poultry industry. 
Although H9N2 viruses are characterized as low 
pathogenic avian influenza (LP AI) viruses, they may 
cause high morbidity and mortality Since avian H9N2 
viruses are currently perceived to represent a 
significant threat to human health it is important to 
determine whether or not viruses of this subtype 
circulating in poultry in various parts of the world 
have the potential to infect people (Cameron et a/., 
2000). To determine the genetic relationship of 
H5Nl, H9N2 avian influenza viruses and ND virus 
currently prevalent in poultry in Egypt using 
Phylogenicity relationship analysis of the 4 selected 
strains of H5Nl are highly pathogenic as well as 
tracking subclade 2.2.1 classical strain and these 
results confrrmed that recorded by Arafa et a/. 
(2012a) that recorded the presen'ie of HPAI H5Nl, 
and that group is prevailing mainly in village poultry 
and had fewer mutations compared to the originally 
introduced virus in 2006 Since 2009, this group has 
started to be transmitted back to commercial sectors. 
On the other hand the Phylogenetic analysis of the 
HA gene showed that the 4 Egyptian isolates of 
H9N2 in our study were resemble that isolated from 
Egypt in 2011 the Gl-ike lineage similar to the 
circulating viruses in the Middle East with very close 
phylogeny to the Israeli viruses and these results also 
resemble the results obtained by Arafa eta/. (2012b) 
when they recorded different strains of low 
pathogenic H9N2 in poultry sector. Currently the 
isolation of the causative virus using embryonated 
chicken eggs and its characterization by 
hemagglutination activity (HA)/ hemagglutination 
inhibition/in vivo pathogenicity assays is the standard 
protocol to confirm ND cases (Alexander 2004 ). The 
discrimination of a virulent (e.g., vaccine viruses) and 
virulent NDV strains is very important in regions 
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practicing vaccination as a control measure against 
ND, especially in the context of the differential 
diagnosis of avian influenza (Alexander 2004). In this 
study we use primers specific to amplify the F gene 
for Newcastle indeed similar primers were used by 
Kant et a/. (1997). To amplify the F gene sequence 
specifically from virulent and non-virulent strains of 
NDV. In this surveillance 58.5% positive cases of 
Virulent strains of Newcastle disease virus were 
detected from total positive (NDV examined farms) 
this high percent is agree to that mentioned by Kim 
et al. (2013), that the Virulent NDV can cause 
destructive signs in chickens all over the world. 
Although the current vaccines are substantially 
effective, they do not completely prevent infection, 
virus shedding and disease. All NDV isolates belong 
to a single serotype. Consistent with this, currently 
used vaccines, such as strains B I and LaSota, are 
known to protect against morbidity and mortality 
caused by NDV isolates in different parts of the world 
(Cho et a/., 2008). However, recent studies have 
suggested that NDV strains currently in circulation 
represent genotypes that differ from that of the 
vaccine strains (Miller eta/., 2010). 

We conclude that the active surveillance is very 
important to detect the co-circulated viruses within 
the farms as well as evaluation of viruses and 
genotypic characterization help in the selection of the 
type of vaccine used. 
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