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Abstract  ARTICLE INFO 

Duck Hepatitis virus (DHV) causes great economic losses in waterfowl 

industry worldwide. 3D gene, lies in the P3 segment of the picornavirus 

genome, is highly conserved and is a non-structural polyprotein gene, its 

encoding protein contains a conserved domain termed RNA-dependent-

RNA polymerase which participates in the synthesis of virus RNA 

during virus replication. The current work describes the surveillance of 

DHV in 20 commercial duck farms in Egypt with a history of high 

mortality in 3 to 15 day-old young ducklings from 2014 to 2016. Clinical 

samples were examined by Real Time-Polymerase Chain Reaction 

assays followed by partial sequence analysis of the 3D gene of the 

positive samples. Histopathological examination of the liver from 

selected samples was also conducted. The overall positive rate was 50% 

(n = 10/20). All duck breeds (Pekin, Muscovy and Mallard) used in the 

study were found to be susceptible to the disease. Histopathological 

findings of the liver samples showed pronounced lesions including 

hepatocyte degeneration and necrosis. Also, apoptosis were observed and 

bile duct hyperplasia, together with varying degrees of inflammatory cell 

response and haemorrhage. Sequence and phylogenetic analyses 

indicated that the Egyptian strains cluster in the DHAV serotype 1 with 

Asian viruses and distant from the vaccine strains used in Egypt. 
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1. Introduction 

Duck hepatitis virus (DHV) is an acute 

highly contagious fatal and rapidly spreading 

viral infection of young ducklings. It is one of 

the most common diseases affecting growing 

duck flocks and causes severe economic losses 

because of its high mortality. Duck hepatitis 
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virus (DHV) was primarily recoded in New 

York and in 1949 (Levine and Fabricant, 

1950). The morbidity is 100% and the 

mortality may reach 95–100%, in the first 

week of age (Mahdy, 2005). Survived 

ducklings infected with DHV have a solid 

immunity, but it is important to secure the 

duck industry against such lethal disease using 

the strong-specific vaccine. Live attenuated 

DVH-1 vaccine administrated via the 

intramuscular route in breeder ducks 2-3 

weeks before lying lead to the transfer of high 

maternal derived antibody to the offspring 

providing them with passive immunity that is 

able to protect the new hatched birds up to 15 

days of age (Saif, 2003). 

DHV-1 is renamed duck hepatitis A virus 

(DHAV) and is assigned to the unique genus 

Avihepatovirus within the family 

Picornaviridae (Knowles et al., 2012). DHAV 

is branched genetically into 3 different 

genotypes found in south Asia: the original 

genotype DHAV-1, a new genotype DHAV-2 

isolated in Taiwan and a new genotype 

DHAV-3 isolated in South Korea and China 

(Kim et al., 2007; Fu et al., 2008). DHV-1 is a 

non-enveloped small virus with a positive-

polarity, single-stranded RNA genome of 

approximately 7.8 kb (KIM et al., 2006; Ding 

and Zhang, 2007; Liu et al., 2007; Tseng et al., 

2007).  

The genomic organization of viruses in 

Picornaviridae owns a similar structure as 

follows 5’UTR-L-VP4-VP2-VP3-VP1-2A-

2B-2C-3A-3B-3C-3D-3’UTR. 3D gene is a 

non-structural polyprotein gene, its encoding 

protein contains a conserved domain termed 

RNA-dependent-RNA polymerase (RdRp, 

also named 3D polymerase or 3Dpol) which 

participates in the synthesis of virus RNA 

during virus replication (Kim et al., 2006). 

RdRp is the most important part of the virus 

RNA synthase, and it has been confirmed to 

possess enzyme activity through the synthesis 

of negative strand RNA (Kerkvliet et al., 

2010).  

Experimentally, DHAV can be transmitted 

by parental and/or oral routes, but vertical 

transmission has not been yet recorded. 

DHAV causes infection in Mallard and Pekin 

ducklings but now, it is identified to cause 

pancreatitis and encephalitis in Muscovy 

ducks (Guerin et al., 2007). The diagnosis of 

DHAV usually depends on epidemiological 

data, clinical symptoms, pathological lesions 

and viral isolation. Traditional detection 

techniques include direct fluorescence-

antibody test on livers obtained from field 

cases or on duck embryos inoculated with 

DHAV (Miaboroda, 1972; Vertinskii et al., 

1986) and the procedures for detection of 

antibody against DHAV in duck sera include 

neutralization tests (Hwang, 1969; Woolcock 

et al., 1982), indirect hemagglutination tests 

(Taylor and Hanson, 1967), gel diffusion 

assays (Gabridge and Newman, 1971) and 

ELISA (Zhao et al., 1991). These assays are 

time-consuming and don’t give the required 

sensitivity to detect low-level of virus (Ling et 

al., 2007). 

In 1970, the virus spread in Egypt 

(Shalaby et al., 1972). Recently, epidemiology 

and molecular characterization of DHAV from 

different duck breeds in Egypt was studied by 

Erfan et al. (2015) and Bayoumie and Abd 

EL-Samie (2015). Duck farms in Egypt are 

usually protected against DHV following a 

vaccination program targeting DHV-1 using 

attenuated vaccines produced from E52 

Rispens strain for breeder ducks (Ellakany et 

al., 2002; Abd-Elhakim et al., 2009). 

Unluckily, some duck farms stopped 

vaccination against DHV causing the 

reappearance of disease outbreaks (Mahdy, 

2005). 

In this study, we report and analyse the 

partial nucleotide sequence of the 3D gene for 

ten DHV-1 strains. Genetic and phylogenetic 

analyses for the 3D gene were done. The 

histopathological picture for the liver of 

infected ducks was studied. 
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2. Materials and Methods 

2.1. Samples 

Liver, spleen and kidneys samples from 

freshly dead or euthanized birds were 

collected from different breeds of ducks 

(Pekin, Muscovy and Mallard) in 20 

commercial flocks in Egypt from 9 different 

governorates (Table 1) with a history of 

nervous signs and high mortality rate during 

the first 3 weeks of life. Samples were 

obtained from the. Organs were homogenised 

using the Tissuelyser I (Qiagen) then 

conducted to three successive freeze–thaw 

cycles, and the supernatant fluid was separated 

after 12,000 rpm centrifugation for 10 min. 

and kept in -80C. 

2.2. Histopathology 

     Livers samples collected from freshly dead 

ducklings and fixed in 10% natural formalin 

and processed by routine histopathological 

techniques. Sections of 4μm in thickness were 

cut and mounted on microscope slides that 

were stained with haematoxylin and eosin 

(Bancroft and Gamble, 2008). 

2.3. Virus detection  

    RNA extraction from the supernatants of 

tissue homogenates was performed using the 

QIAamp Viral RNA Minikit (Qiagen, 

Germany, GmbH) according to the 

manufacturer’s instructions. The One step 

reverse transcriptase polymerase chain 

reaction assays using oligonucleotide for 

partial amplification of 467 bp of the 3D gene 

was conducted using DHV-1 ComF (5'-AAG-

AAG-GAG-AAA-ATY-- AAG-GAA-GG-3') 

DHV-1 ComR (5'-TTG-ATG-TCA-TAG 

CCC-AAS- -ACA-GC-3') (OIE, 2010). 

     A twenty five-ml reaction containing 12.5 

mL of Qiagen one step RT-PCR buffer 

(Qiagen, Germany, GmbH), 0.25 mL of RT-

enzyme, 1 mL of each primer of 20 pmol 

concentration, 4.25 mL of water and 6 mL of 

template RNA was used. The reactions were 

performed in a T3 thermal cycler (Biometra). 

The amplicons were electrophoresed on 1.5% 

agarose gel (Applichem, Germany, GmbH) 

along with 100- bp DNA Ladder (Qiagen, 

Germany, GmbH). The data were analysed by 

Automatic Image Capture Software 

(Biosciences, USA). 

2.4. Virus isolation  

    The homogenized sample suspension was 

clarified by centrifugation for 10 min at 3000 

rpm (OIE, 2010). The processed sample was 

inoculated into allantoic sac of 8-10 day-old 

SPF embryonated chicken eggs (); 0.2ml 

/embryo using standard techniques of embryo 

inoculation. Each of the inoculated embryos 

was monitored for embryopath daily for 5-8 

days. 

2.5. Sequence and phylogenetic analyses 

    Partial sequences of the 3D gene of the 10 

field viruses were generated using forward and 

reverse primers of the generic PCRs. Amino 

acid sequences were deduced from the 

generated nucleotides using BioEdit software 

version 7.1.7 (Hall, 1999). Sequences of query 

and representative DHAVs were retrieved 

from the GenBank database. All sequences 

were aligned and identity matrices were 

calculated automatically using BioEdit. 

Phylogenetic analyses were done using 

neighbour joining method of MEGA6 

softwere (Tamura et al., 2013). Consensus 

unrooted phylogeny were generated with 1000 

bootstrap replicates. 

3. Results  

3.1. Virus screening and isolation 

 

     Out of the 20 samples tested by RT-PCR, 

10 samples were tested positive (50%). PCR 

product ampliconof 460-bp of the 3D gene 

of DHV was obtained from the positive 

samples. Virus isolation was obtained from 

the homogenate pool of the liver samples 
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from each flock. The 10 samples were also 

positive in virus isolation in EDE (stunting, 

subcutaneous haemorrhages of the embryos, 

haemorrhagic enlarged liver, enlarged 

mottled spleen and enlarged kidneys).  

3.2. Clinical and necropsy findings 

    Affected ducklings characterised by lethargy 

and ataxia followed by paddling spasmodically. 

Gross pathological changes were shown mainly 

in the liver, which was swollen and displayed 

distinct petechial and ecchymotic 

haemorrhages. Spleen and kidneys may show 

enlargement and swelling

Table 1. Positive samples collected from commercial duck farms in Egypt in this stud 

 

3.3. Histopathology 

Microscopic changes in the liver were 

characterised by vacuolar degeneration and 

extensive hepatocyte necrosis. Also, 

apoptosis were observed and bile duct 

hyperplasia, together with varying degrees of 

inflammatory cell response and haemorrhage. 

Nuclei of hepatocytes showed pyknosis and 

karyorrhexis. 

3.4. Phylogenetic analysis 

 

   The Egyptian strains have amino acid identity 

ranged from 91 to 92% and nucleotide identity 

from 78 to 80% with the vaccine strain used in 

Egypt (Table 2). The phylogenetic relationship 

using the partial 3D protein revealed that the 

isolated Egyptian strains in this study were 

distant from the vaccine strain used in Egypt 

and closely related to the Asian strains (Figure 

1).  

 

   In comparison to the vaccine strain, the 

Egyptian viruses possess H10Y, D20E, F22Y, 

I32L, C44A, T70A and Y82F (except strain 

no.6), A95E, R92K and V125L (except strain 

no.6 (V125I)). Strain no.8 (DHV- 

Egypt/16160F-2016) isolated in 2016 showed 

more amino acids changes in relation to other 

strains isolated during this study and less amino 

acid change in comparison to the vaccine strain 

at position 95 and 110. 

 

No. Code Governorates Breed Collection 

date 

Accession 

number 

1 DHV-EGYPT/14921F-2014 Qaluibia Pekin 2014 KX639139 

2 DHV-EGYPT/14923F-2014 Giza Muscovy 2014 KX639140 

3 DHV-EGYPT/141122F-2014 Behara Pekin 2014 KX639141 

4 DHV-EGYPT/151283F(3)-2015 Sharkia Pekin 2015 KX639142 

5 DHV-EGYPT/15298F-2015- Fayoum Mallard 2015 KX639143 

6 DHV-EGYPT/15P18-2015 Menoufiya Muscovy 2015 KX639144 

7 DHV-EGYPT/151283F(4)-2015 Beni-Suef Mallard 2015 KX639145 

8 DHV-EGYPT/16160F-2016 Sharkia  Muscovy 2016 KX639146 

9 DHV-EGYPT/151283F(2)-2015 Gharbia Muscovy 2015 KX639147 

10 DHV-EGYPT/151283F(1)-2015 Ismailia Muscovy 2015 KX639148 
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Figure 1 (A, B). Liver of affected ducklings showed diffuse vacuolar degeneration H&E x200. (C) Liver 

showed severe necrosis of hepatocytes associated with apoptotic bodies H&E x200. (D) Bile duct of 

hyperplasia of epithelial lining result in severe narrowing of bile duct lumen H&E x200.    
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 Duck hepatitis A virus strain F413

 Duck hepatitis A virus strain F163

 Duck hepatitis A virus strain F10

 Duck hepatitis A virus strain F321

 Duck hepatitis A virus strain F243

 Duck hepatitis A virus strain F355

 Duck hepatitis A virus strain F112

 Duck hepatitis A virus strain F215

 Duck hepatitis A virus strain F387

 gb|JF828987.1|Duck hepatitis A virus 1 strain Du/CH/LGD/100922

 gb|JF828984 Duck hepatitis A virus 1 strain Du/CH/LGD/100913

 gb|DQ812094.Duck hepatitis A virus 1 isolate DHV-HS

 gb|HQ232303.1|Duck hepatitis virus SH-1/CHN/2010

 gb|EF151313.1|Duck hepatitis A virus 1 strain E53

 gb|FJ157172.1|Duck hepatitis A virus 1 strain HDHV1-BJ

 gb|EU888310.1|Duck hepatitis A virus 1 strain GZ

 gb|KP148263 Duck hepatitis A virus strain vaccine polyprotein gene

 gb|FJ496341.1Duck hepatitis A virus 1 strain GFS06

 gb|FJ496342.1|Duck hepatitis A virus 1 strain GQY07

 gb|FJ157173.1|Duck hepatitis A virus 1 strain HDHV1-JX

 Duck hepatitis A virus strain Egypt/vaccine

 gb|FJ436047.1|Duck hepatitis A virus 1 strain LY0801

 gb|JF828992.1Duck hepatitis A virus 1 strain Du/CH/LSD/101006

 gb|KP148273.1| Duck hepatitis A virus strain F355 polyprotein gene

 gb|KP148269.1|Duck hepatitis A virus strain F729 polyprotein gene

 gb|KP148264.1Duck hepatitis A virus strain F340 polyprotein gene

 gb|KU923754.1|Duck hepatitis A virus 1 strain CH60

 gb|HQ232302.1|Duck hepatitis virus FC64/CHN/2009 polyprotein genes

 gb|EU841005.1|Duck hepatitis virus 1 strain ZJ

 gb|EF093502.1|Duck hepatitis A virus 1 strain JX

 gb|KF924552.1|Duck hepatitis A virus 1 isolate MPZJ1206

 gb|DQ249299.1|Duck hepatitis A virus 1 strain 03D

 gb|JF829000.1|:Duck hepatitis A virus 1 strain P40

 DHV-EGYPT/16160F-2016-3D

 DHV-EGYPT/15P18-2015-3D

 DHV-EGYPT/151283F(2)-2015-3D

 DHV-EGYPT/151283F(1)-2015-3D

 DHV-EGYPT/151283F(3)-2015-3D

 DHV-EGYPT/14923F-2014-3D

 DHV-EGYPT/14921F-2014-3D

 gb|GU066822.1| Duck hepatitis A virus 3 strain C-BLZ

 DHV/Duck/Egypt/Al-Gharbia/2014

 gb|JF828996.1| Du/CH/LJS/090905

 gb|GQ122332.1| Duck hepatitis A virus 3 strain GD

 gb|KC993890.1|Duck hepatitis A virus 3 strain SD1201

 gb|GU250782.1| Duck hepatitis virus 1v polyprotein mRNA

 gb|GU066823.1| Duck hepatitis A virus 3 strain C-YCZ

 gb|JX312194.1Duck hepatitis A virus 3 isolate D11-JW-018

 gi|381356276| Duck hepatitis A virus 3 strain SD1101

 gb|JF828994. Duck hepatitis A virus 1 strain Du/CH/LGD/090818

 gb|GU066821.1| Duck hepatitis A virus 3 strain C-YDF

 gb|KX290465.1|Duck hepatitis virus 3 strain HBGT/China/2014

 gb|KP995438.1| Duck hepatitis A virus 3 strain EY

 DHV-EGYPT/141122F-2014-3D

 DHV-EGYPT/15298F-2015-3D

 DHV-EGYPT/151283F(4)-2015-3D

 

Figure 2. Amino acids neighbour-joining phylogenetic tree for the 5 DHV isolates (marked with black 

diamond) and related DHV vaccinal and reference strains based on the partial 3D gene sequence. 
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Table 2. Nucleotide and amino acid identities of Egyptian isolates with selected references and vaccinal DHV sequences of different serotypes. 
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DHV/Duck/Egypt/Al-Gharbia/2014 ID 79 78 78 78 78 78 98 98 97 97 98 97 98 92 98 98 

Duck hepatitis A virus 1 strain E53 91 ID 100 96 100 96 96 79 79 79 79 79 79 79 80 79 79 

DHV A strain vaccine polyprotein gene 90 99 ID 96 100 96 96 79 79 79 79 79 79 78 80 79 79 

Duck hepatitis A virus strain F387 91 100 99 ID 96 100 100 80 79 79 80 80 80 79 82 80 79 

Duck hepatitis A virus strain 

Egypt/vaccine  

90 99 100 99 ID 96 96 79 79 79 79 79 79 78 80 79 79 

Duck hepatitis A virus strain F10 91 100 99 100 99 ID 100 80 79 79 80 80 80 79 82 80 79 

Duck hepatitis A virus strain F413  91 100 99 100 99 100 ID 80 79 79 80 80 80 79 82 80 79 

DHV-EGYPT/14921F-2014-3D 98 92 91 92 91 92 92 ID 100 99 100 99 99 99 94 100 100 

DHV-EGYPT/14923F-2014-3D 98 92 91 92 91 92 92 100 ID 99 99 99 99 99 93 100 100 

DHV-EGYPT/141122F-2014-3D 99 91 91 91 91 91 91 99 99 ID 98 99 98 99 93 99 99 

DHV-EGYPT/151283F(3)-2015-3D 98 92 91 92 91 92 92 100 100 99 ID 99 99 99 94 100 99 

DHV-EGYPT/15298F-2015-3D 99 91 91 91 91 91 91 99 99 100 99 ID 99 99 93 99 99 

DHV-EGYPT/15P18-2015-3D 98 93 92 93 92 93 93 99 99 98 99 98 ID 99 93 99 99 

DHV-EGYPT/151283F(4)-2015-3D 99 91 91 91 91 91 91 99 99 100 99 100 98 ID 93 99 99 

DHV-EGYPT/16160F-2016-3D 96 93 92 93 92 93 93 96 96 97 96 97 96 97 ID 94 93 

DHV-EGYPT/151283F(2)-2015-3D 98 92 91 92 91 92 92 100 100 99 100 99 99 99 96 ID 100 

DHV-EGYPT/151283F(1)-2015-3D 98 92 91 92 91 92 92 100 100 99 100 99 99 99 96 100 ID 

                  

 

Figure 3. Deduced amino acid sequence of the 3D gene of the isolated strains in comparison to published vaccinal, reference and field Egyptian strains.  
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Majority                                RGIEACNFDYTVAYRMVMGEIYSNIYDDSFILSGCAVGINPFAEWDNLLANLQPYNLCLDFSGFDGSLSAQILEEAVDVL 

 

 

                                                 10        20        30        40        50        60        70        80 

                                        ---------+---------+---------+---------+---------+---------+---------+---------+ 

DHV/Duck/Egypt/Al-Gharbia/2014          RGIEACNFDYTVAFRMVMGEIYSNIYDDSFILSGCAVGINPFAEWDNLLANLQPYNLCLDFSGFDGSLSAQILEEAVDVL        238 

Duck hepatitis A virus 1 strain E53     .........H...Y.....D.F.........I..........C.....................................        238 

DHV A strain vaccine polyprotein gene   .........H...Y.....D.F.........I..........C..........................T..........        238 

Duck hepatitis A virus strain F387      .........H...Y.....D.F.........I..........C.....................................        238 

Duck hepatitis A virus strain Egypt/vac .........H...Y.....D.F.........I..........C..........................T..........        238 

Duck hepatitis A strain F10             .........H...Y.....D.F.........I..........C.....................................        238 

Duck hepatitis A virus strain F 413     .........H...Y.....D.F.........I..........C.....................................        238 

DHV-EGYPT/14921F-2014-3D                .............Y..................................................................        238 

DHV-EGYPT/14923F-2014-3D                .............Y..................................................................        238 

DHV-EGYPT/141122F-2014-3D               ................................................................................        238 

DHV-EGYPT/151283F(3)-2015-3D            .............Y..................................................................        238 

DHV-EGYPT/15298F-2015-3D                ................................................................................        238 

DHV-EGYPT/15P18-2015-3D                 .............Y..................................................................        238 

DHV-EGYPT/151283F(4)-2015-3D            ................................................................................        238 

DHV-EGYPT/16160F-2016-3D                ................................................................................        238 

DHV-EGYPT/151283F(2)-2015-3D            .............Y..................................................................        238 

DHV-EGYPT/151283F(1)-2015-3D            .............Y..................................................................        238 

                                        SFFHNDPALVKKIHEPTIYSTHYVTDEIWKVEGGMCSGSPCTTVLNSI 

                                        ---------+---------+---------+---------+-------- 

                                                 90        100       110       120       

                                        ---------+---------+---------+---------+-------- 

DHV/Duck/Egypt/Al-Gharbia/2014          SFFHNDPALVKKIHEPTIYSTHYVTDEIWKVEGGMCSGSPCTTVLNSN                                        382 

Duck hepatitis A virus 1 strain E53     .Y.........R..A..............Q..............V..I                                        382 

DHV A strain vaccine polyprotein gene   .Y.........R..A..............Q..............V..I                                        382 

Duck hepatitis A virus strain F387      .Y.........R..A..............Q..............V..I                                        382 

Duck hepatitis A virus strain Egypt/vac .Y.........R..A..............Q..............V..I                                        382 

Duck hepatitis A strain F10             .Y.........R..A..............Q..............V..I                                        382 

Duck hepatitis A virus strain F 413     .Y.........R..A..............Q..............V..I                                        382 

DHV-EGYPT/14921F-2014-3D                ...............................................I                                        382 

DHV-EGYPT/14923F-2014-3D                ...............................................I                                        382 

DHV-EGYPT/141122F-2014-3D               ...............................................I                                        382 

DHV-EGYPT/151283F(3)-2015-3D            ...............................................I                                        382 

DHV-EGYPT/15298F-2015-3D                ...............................................I                                        382 

DHV-EGYPT/15P18-2015-3D                 .Y.............................................I                                        382 

DHV-EGYPT/151283F(4)-2015-3D            ...............................................I                                        382 

DHV-EGYPT/16160F-2016-3D                .S............A..............Q..............I..I                                        382 

DHV-EGYPT/151283F(2)-2015-3D            ...............................................I                                        382 

DHV-EGYPT/151283F(1)-2015-3D            ...............................................I                                        382 
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Dots indicate identical residues. 

 

4. Discussion 

In Egypt, the actual cause of DHAV 

infection in vaccinated ducks flocks is not well 

known. It may be due to antigenic differences in 

field virus; hence the used vaccine cannot  

induce a good protection or due to low maternal 

derived antibody titer. Nucleotide identity 3D of 

the Egyptian strains with the local strain of 

DHAV (vaccine strain) was 95-95.9% and 98% 

identity to the closest Asian strains (Erfan et al., 

2015). The highly conserved GxxCSGxxTxxNS 

motif in the 3D of all picornaviruses was 

detected in the Egyptian strains like other 

DHAVs (Wang et al., 2008). Detection of 

DHAV is confirmed by  high mortality and rapid 

onset of clinical symptoms in ducklings, 

inoculation of tissues homogenate into allantoic 

sacs of embryonated duck eggs (EDEs) and 

embryonated chicken eggs (ECEs) or infection 

of cell culture (OIE, 2010). In contrast to the 

difficult and time- consuming viral isolation and 

serological tests (Woolcock et al., 1982; Zhao et 

al., 1991), rapid and specific diagnosis of the 

DHAV RNA using different RT-PCR 

techniques were developed (Kim et al., 2007; 

Liu et al., 2007; Anchun et al., 2009, OIE, 

2010).  

In this work, 20 DHAV samples from 

commercial duck flocks from 9 governorates 

were analysed by RT-PCR of 450bp of the 3D 

gene for DHAV. Ten samples out of 20 total 

samples were found positive for DHAV (50%), 

displaying a serious health problem for the duck 

manufacturing in Egypt. Consequently, 

nationwide surveillance is recommended. To 

date, resistance of certain breeds of ducks to 

DHAV is not well known (Woolcock, 2003). As 

obtained here, the virus was isolated from Pekin, 

Muscovy and Mallards ducks. Since no report 

existed regarding the vaccination status of the 

flocks so it is not clear whether the disease signs 

occur due to strain variation or lack of 

vaccination. In China several vaccines were 

updated according to the circulating viruses in 

the field, nevertheless the infection of 

vaccinated ducklings was reported (Jin et al., 

2008; Li et al., 2013). The lack of the lesions in 

EDE and the existence of mutations previously 

reported in attenuated tissue-adapted strains 

(Wang et al., 2012) might indicate that the 

Egyptian strains differ in their virulence to the 

Asian viruses; therefore in vivo pathogenicity 

testing is highly required. 

Microscopic examination of livers of 

collected samples showed pronounced 

hyperaemic blood vessels, dilated sinusoids with 

haemolysed RBCs, vacuolar degeneration, 

hepatocellular necrosis, perivascular invasion 

with granulocytes and perivascular amyloidosis 

(Figure 1). These results were parallel to those 

documented by Fitzgerald et al. (1996) and 

Sheng et al. (2014). 

The 3D and 2C proteins of DHAV are two 

of the most conserved proteins among the end 

products of the family Picornaviridae, probably 

due to functional constraints (Gromeier et al., 

1999). Accordingly, the amino acid sequences of 

the 3D and 2C proteins of members of the 

family Picornaviridae are commonly used for 

inferring phylogenetic relationships between 

viruses belonging to different genera within the 

family (Domingo et al., 1995; Po¨yry et al., 

1996; Gromeier et al., 1999). 

Sequencing of amplified region for further 

genotyping was done. The molecular data 

indicated that the DHAV isolated in Egypt 

during the last three years were similar to those 

isolated from the Asian countries. Although the 

number of gene sequences of DHAV is 

substantially increasing providing useful 

information on the taxonomy, epidemiology and 

virulence of the virus, however it is limited to 

few countries only (Kim et al., 2006; Ding and 

Zhang, 2007; Tseng et al., 2007; Tseng and Tsai, 

2007).The phylogenetic tree presented here 

showed that the Egyptian strains are 

distinguishable from the vaccine strain where 

the identity was 78 to 80% (Nucleotide) and 91 

to 92% (Amino acids) according to the  3D 

genes (Table 2, Figure 1). 

In conclusion, DHAV-1 was detected in 

10 out of 20 commercial duck farms of different 

breeds examined in this study. Sequence and 

phylogenetic analyses indicated that the 

Egyptian strains are distinguishable from the 

vaccine and similar to the contemporary Asian 

viruses. 
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