
Global Veterinaria 18 (1): 20-26, 2017
ISSN 1992-6197
© IDOSI Publications, 2017
DOI: 10.5829/idosi.gv.2017.20.26

Corresponding Author: Hussein Aly Hussein, Department of Virology Faculty of Veterinary Medicine, 
Cairo University, Egypt.  E-mail: husvirol@cu.edu.eg.

20

Isolation and Characterization of Avian Influenza Virus
(H5N1) in Egypt from Ducks during 2015

R.I. El-Tantawy, H.A. Hussein, A.H. El-Deeb and M.K. Hassan1 2 2 1

Reference Laboratory for Veterinary Quality Control on Poultry Production,1

Animal Health Research Institute, Dokki, Giza Egypt
Department of Virology Faculty of Veterinary Medicine, Cairo University, Egypt2

Abstract: Ducks act as natural reservoir of avian influenza and play important role in transmission and
distribution of avian influenza and may be the source of human infection. In the present study, sequence
analysis of HA gene of nucleotides and Amino Acids for 5 isolates of H5N1 from duck samples collected from
live bird market during 2015 in Egypt (Cairo and Giza governorates) indicated that  all  isolates  are  closely
related to each other and the identity% of such viruses with A/duck/Egypt/F5/2006 ranged between 96.1%-
97%. The phylogenetic analysis of the five isolates indicates their relation to clade 2.2.1.2 and clustered with
duck viruses reported in 2014. The study reports the continuous circulation and mutations of H5N1viruses in
ducks and their relation to human infection cases reported in 2015.Also, the sequence analysis reports
important mutations in sites on the HA gene affecting the receptor binding sites and the increase rate of human
infection with such clade in 2015.
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INTRODUCTION thought that ducks are the “Trojan horses” of H5N1 in

Avian influenza is caused by infection with  viruses pathogenicity of HPAI H5N1 viruses for ducks in some
of the family orthomyxoviridae. It is enveloped virus, countries in Asia, containing Vietnam and Lao PDR such
negative sense, single stranded and contain genome observation has been reported on Egyptian strains in
composed  of  eight separate RNA segments encode for ducks [11-12]. Domestic ducks that are interact with wild
at least 11 viral proteins[1]. Classification of these viruses waterfowl and also other poultry species can act as
is based on antigenic properties of the two surface important mediators in the spread of avian influenza
glycoproteins; hemagglutinin (HA) and neuraminidase between birds [13]. The domestic duck has greater chance
(NA). At least, there are 18 HA (H1-  H18)  and  11  NA of disseminating HPAI H5N1 viruses [14]. Reducing the
(N1- N11) subtypes circulating in avian and/or mammalian risk of HPAI H5N1 virus infection in ducks is important to
hosts [2- 3]. The first record of sever outbreak of HPAI control the continuing circulation and spread of HPAI
H5N1 in Egypt was reported in February[4] and it was the H5N1 [11]. Vaccination is important for protecting ducks
third –highest number of established human infections against HPAI H5N1 and for controlling the disease [15].
[5]. Domestic ducks have been associated with the Virus circulation may still occur in clinically healthy
distribution and evolution of HPAI H5N1 [6-7]. They play vaccinated population, which may result in an endemic
a role in the epidemiology of HPAI H5N1 viruses as they condition and in the emergence of antigenic variants [16].
are the natural reservoir of avian influenza viruses [8-9]. Since March 2006 in Egypt, vaccination was enhanced
The duck species can shed and spread virus from both nationwide based on the national control strategy. While
the respiratory and intestinal tracts. The nonappearance in 2007,recognition of vaccination failure causing
of disease signs in some duck species has led to the epidemics in some poultry farms and variant H5N1 virus

their silent spread of virus [10]. The history of increased
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was emerged [17-18]. In July 2009, vaccination in including common type A primer& probe to detect type A
backyard/household locations has been temporarily avian influenza [21] and HA gene specific primers to
suspended until  a   new  vaccination  strategy is amplify the full HA gene [22].
assumed [19]. Continuing outbreaks have been reported
in many cases with high mortality in duck farms, backyard Sequencing: Using the Qiagen PCR purification kit, the
ducks, wild ducks, live-market ducks and rooftop ducks amplified RT-PCR product was sequenced. Forward and
[20]. reverse sequences were aligned together using a BigDye

The aim of this work is to molecular characterize and Terminator v3.1 cycle sequencing kit (Applied
construct the phylogenetic tree of some HPAI H5N1 from Biosystems, Foster City, CA) in an ABI PRISM® 3100.
duck samples collected from live bird market in Egypt BioEdit software was used to analyze the sequence of HA
during 2015. gene, BLAST (Basic Local Alignment Search Tool) [23].

MATERIALS AND METHODS carried out using MEGA. 6.0 software.

Sampling: Fifty samples collected from ducks in live bird GenBank Accession Numbers: Nucleotide sequences of
markets from Cairo and Giza during 2015, each sample the Egyptian HPAI H5N1 of duck were submitted to
represented by 5 tracheal and 5 cloacal swabs, which GenBank and accession numbers are KY415973 –
loaded to 1-2 ml PBS containing antibiotics. OIE [20]. KY415974 – KY415975 – KY415976 – KY415977.

Virus Isolation: Using specific pathogen free (SPF) 9-11 RESULTS
day old Embryonated Chicken Eggs (ECE) the prepared
samples were inoculated and propagation was carried out Detection of type A and H5 viruses in collected samples
for virus isolation. OIE [20]. by rt RT-PCR: Result of rt RT-PCR revealed that out of 50

Molecular Characterization: Extraction of RNA was
carried out from allantoic fluid by using QIAamp viral Virus Isolation: Avian influenza viruses in the five
RNA mini kit (Qiagen, Germany) according to positive samples (by rtRT-PCR) were successfully
manufacturer’s instructions. For RT-PCR amplification of isolated in SPF ECE (9-12) days old chicks via allantoic
the HA gene, QuantiTect kit was used as described by route. Amplification of full length gene using specific set
manufacturer’s instruction: Two sets of primers were used of primers revealed the correct expected bands.

Phylogenetic analysis of the obtained sequences was

tested samples 5 were positive (Figure1).

Fig. 1: Amplification curve for AIV H5 gene RRT-PCR Reverse transcriptase PCR for samples from (1- 50) samples.
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Table 1: Amino acids differences in HA protein of the five isolated viruses in relation to A/duck/Egypt/F5/2006 strain

Table 2: Identity % of Amino Acids and diversions of Egyptian H5N1 strains (2015) in comparison with A/duck/Egypt/F5/2006 strain

Sequence Analysis: Similarities between the five isolates Phylogenetic Analysis: Phylogenetic analysis of five
were ranged from 98.5% to 99.8%and the similarities with isolates revealed that these viruses were related to viruses
the firstly isolated duck strain in Egypt isolated from Egypt in 2015 which belonging to clade
(A/duck/Egypt/F5/2006) were ranged from 96.1% to 2.2.1.2. The viruses were clustered with the 2014 strain of
97%indicating continuous mutation of these viruses HPAI isolated from A/duck/1468s/2014.
(Table 2). There are several mutations in amino acids Clustering of the five isolates with these viruses
reported in the isolated viruses compared to the duck within clade 2.2.1.2 originated from the duck strains
virus isolated in 2006 in Egypt strain isolated in year 2014 in Egypt which indicating the
A/duck/Egypt/F5/2006 (Table 1). continuous evolution of these viruses (Figure 2).
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Fig. 2: Phylogenetic tree of HA nucleotide sequences of Egyptian isolates compared with other representative H5N1
strains. The viruses were related to 2.2.1.2 sub clade H5N1

DISCUSSION and roof-tops in addition to wild ducks even in vaccinated

Free-ranging ducks and local abundance of ducks are H5N1, the virus demonstrating an increase in the
the main risk factor of the presence of HPAI H5N1 viruses pathogenicity in ducks [12]. From 2006 to 2014, the
in countries like Thailand and Vietnam [24-25] and can be phylogenetic analysis of the H5 gene of Egyptian viruses
extended to other countries including Egypt, where duck showed the presence of two main subgroups: classic
may be the main source of persistence HPAI H5N1 group 2.2.1 and variant group 2.2.1.1 [27]. The classic
virus[26]. Out breaks of HPAI H5N1 in Egypt have been group of  clade   2.2.1  that  was  introduced  into  Egypt
reported in ducks from farms, backyards, live bird markets in   2006   continued   to    be    stable    through   2009  and

ducks[20]. Due to continuous mutation and evolution of
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characterized the original viruses. The variant group importance  of  role  of  duck  as  natural  reservoir of
2.2.1.1, was emerged in late 2007 from vaccinated H5N1  and   reports   the   continuous   mutations of
commercial poultry and was divided into 2 clusters from HPAI H5N1 viruses circulating in the live bird market in
2008 to 2011 (2.2.1.1 and 2.2.1.1a). The first cluster Egypt.
emerged in late 2007 (2.2.1.1) and continued until 2009,
although the second cluster (2.2.1.1a) emerged in 2008 and CONCLUSION
continued until 2011. Since then, these variant clusters
have not been detected [28]. Due to increase of genetic Isolation and characterization of HPAI H5N1 virus
mutations in the HA protein  in  2008,  the  classic  viruses from duck during 2015 indicate the role of duck in
was evolved into a new clade 2.2.1.2 and was the main transmission of HPAI H5N1. The phylogenetic tree
cluster through 2009 and 2014amongboth the household indicates that five isolates related to viruses of 2014 which
and commercial poultry sectors regardless of their indicates continuous circulation and mutation of virus
vaccination status [28]. The first identification of the H5N1. The isolated viruses is belonging to clade 2.2.1.2
endemic 2.2.1.2 cluster was proposed in 2008 and which have the ability to affect human and reported in
continues to circulate and distributed in greatest many human cases in 2015.There is a need to have an
governorates in Egypt [28]. effective control strategy for such viruses to reduce the

In this study, five isolates of HPAI H5N1 viruses of risk of transmission of these viruses from duck to human
duck during 2015 found to be belonging to clade 2.2.1.2. and domestic poultry populations.
These viruses are related to viruses isolated during 2014
and constitute an endemic cluster in Egypt [29]. Mutation REFERENCES
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