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In the present study a Blencher duckling flock with 70% recurrent mortality on each 

reared batch was examined for the cause of mortality. live duckling were showing 

nervous signs and opisthotonos, sacrificed samples revealed depressed areas on the 

liver marking the large blood vessels while Hemorrhagic lesion suggestive for DVH 

were only noticed on liver of dead duckling carcasses. Liver samples were collected 

for virus isolation trials and for immunofluorescence. Initial virus isolation in 

embryonated chicken eggs ECE after ultra-filtration through 400 nm membrane filter 

revealed small size hemorrhagic edematous embryos this lesion was consistent upon 

a series of ultra-membrane filtration through 200 and 100 nm membrane filters 

which indicate a Picorna virus. Immunofluorescence examination revealed positive 

results for duck virus hepatitis (DVH). Clinical samples examined by generic RT-

PCR assays followed by partial sequence analysis of the 3D gene revealed that the 

isolate was characterized as Duck hepatitis A virus resembling the strain 

(DHV/Duck / Egypt / Al-Gharbia /2014) in the 3D protein gene whom its gene bank 

accession number was (KP202874). The current study  stresses on the value of ultra-

membrane filtration through a 100 nm membrane filters as a rapid diagnostic tool 

For DVH without the need for extra laboratory diagnostic work. Interpretation of 

sequence results revealed that. The isolated (DVH/EG. Bayoumieh-Sharkia-2015) is 

a Duck hepatitis type A virus. With 100% resemblance to the strain (DHV/Duck/ Al-

Gharbia /2014) Egypt/ in 3D protein gene with gene bank accession number 

(KP202874) unpublished data. Sequence and phylogenetic analysis indicated that the 

(DVH/EG. Bayoumieh-Sharkia-2015) isolate is clustered in the DHAV serotype 1 

but was distinguishable from the other isolated Egyptian strains with resemblance 

ranging between 63.1 - 63.8%. 
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INTRODUCTION 

 

Duck virus hepatitis (DVH) is a highly fatal 

rapidly spreading viral infection of young ducklings, 

characterized primarily by hepatitis. The disease 

constitutes a great economic importance to all duck 

growing farms because of the high potential mortality 

if not controlled. The disease is caused by at least 

three different viruses Woolcock and Tsai (2013). 

 

The most pathogenic DVH is a member of the newly 

proposed Picornavirus genus (Avihepatovirus) duck 

hepatitis A virus 1 (DHAV-1), formerly designated as 

duck hepatitis virus type 1 or DHV-1 (Levine and 

Fabricant (1950) followed by many authers {Asplin 

(1965), Calnek (1993), Kim et al. (2006), Ding and 

Zhang (2007)}. 

 

DHAV-2 isolated in Taiwan by Tseng and Tsai 

(2007), and DHAV-3 isolated in South Korea by  

Kim et al. (2007), and in China by Fu et al. (2009)  

are two newly described DHV genotypes, belongs to 

the same proposed Avihepatovirus genus; they can 

also cause high mortality in ducklings. 
 

DHAV-2 and DHAV-3 were first recognized as 

separate entities because they induced hepatitis in 

DHAV-1–immune ducklings Asplin (1965), Toth 

(1969), Haider and Calnek (1979), Calnek (1993), 

Gough et al. (1984) ,Gough et al. (1985), Gough and 

Stuart (1993), Monroe et al. (2005), Todd et al. 

(2009), Fu et al. (2009). These two viruses are now 

reclassified and named as Duck Astrovirus types 1 

and 2, respectively Fu et al. (2009). 

http://www.aun.edu.eg/
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MATERIALS 
 

Samples 

Twenty thousand 7-day-old Blanchard ducklings 

reared in Belbees Sharkia., expressing 70% mortality 

was the subject for our investigation. Affected 

ducklings were showing nervous signs and 

opisthotonos (fig - 1).  
 

Embryonated chicken eggs (ECE): 

Nine day old ECE were used for DVH isolation trials 

according to levine and Fabricant (1950), OIE (2010).  
 

Membrane filters 

450 nm Thermo scientific Nalgene syringe filter. Cat-

no. 190-2545 (8-0404-40493), 200 nm Thermo 

scientific syringe filter. Nalgene cat. no. 190-2520 (8-

0404-391109). 100 nm Sigm Aldrich syringe filter 

cat. no. (f-7523). 
 

RT-PCR RNA extraction 

QIAamp Viral RNA Mini kit (Qiagen, Germany, 

GmbH
®
).  

 

Duck virus hepatitis vaccinal strain 

Vaccinal strain of {VAC Sera Abbasia kindly 

obtained from Prof. Dr. Susan Tolba (Head of poult. 

Vaccine unit)}. 
 

Duck virus hepatitis Antiserum. 

Anti-duck virus hepatitis produced in rabbits, against 

the vaccinal strain of VAC Sera Abbasia. 
 

Preparation of duck virus hepatitis Antiserum.  
Anti-duck virus hepatitis serum produced in rabbits 

using vaccinal strain of DVH was used in 

immunoflourescent antibody technique (IFAT) 

according to Hanaa et al. (2013). 
 

METHODS 
 

Sample preparation for ECE inoculation  

Livers of necropsied ducklings showing hemorrhages  

were homogenized and  subjected for three successive 

freeze–thaw cycles, then 1/10 suspension was made 

of it. The suspension was clarified by centrifugation 

for 10 min at 3000 rpm OIE (2010). Initial sample 

was filtered through 450 nm filter for bacterial 

sterility. Part of allantoic fluid (AF) from the first 

passage was filtered through 200 nm filter; another 

part was filtered through 100 nm filter, these were 

further used for ECE inoculation. 
 

RNA extraction 

RNA extraction from the supernatant of liver homo-

genates were performed using the QIAamp Viral 

RNA Mini kit (Qiagen, Germany, GmbH
®
) according 

to their manufacturer’s recommendations. The RT-

PCR assays using oligo-nucleotide primers specific to 

the sequence coding for the 3D protein. Primers 

designated DHV-1 ComF (5’-AAG AAG GAG AAA 

ATY (C or T) AAG GAA GG-3’) and DHV-1 ComR 

(5’- TTG ATG TCA TAG CCC AAs (c or G) ACA 

GC-3’) flank a 467 base pair DNA in the 3D gene as 

indicated by OIE (2010) was used. 
 

Partial amplification of 3D genes were conducted as 

performed by Erfan et al. (2015). The reactions were 

performed in a T3 thermo cycler (Biometra
®
). The 

amplicons were separated by electrophoresis on 1.5% 

agarose gel (Applichem, Germany, GmbH) along 

with 100- bp DNA Ladder (Qiagen, Germany, 

GmbH
®
). The gel was photographed by a gel 

documentation system (Alpha Innotech, Biometra) 

and the data were analysed by a computer software 

(Automatic Image Capture Software, Biosciences, 

USA
®
). 

 

Sequence and phylogenetic analyses  

Partial sequence of the 3D gene of the field isolate 

was 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 DVH was 

retrieved from the GenBank database. All sequences 

were aligned and identity matrices were calculated 

automatically using BioEdit. Phylogenetic analyses 

using maximum likelihood, neighbour joining and 

maximum parsimony in MEGA6 Tamura et al. 

(2013). Consensus unrooted trees were generated 

with 100 bootstrap replicates and were further edited 

using Inkscape 0.91 (Free Software Foundation, Inc., 

USA). 

 

RESULTS 
 

Results of the present study is shown in table (1-2) and figures (1-9). 
 

Table 1: shows the partial sequence analysis of 3 D gene of the (DVH/EG.Bayoumieh-Sharkia-2015). 
 

TGAGATAGTATGCAGCTGATCCAATTGAGTTTAGGACAGTAGTGCATGGTGACCCTGAGCACATAC

CGCCTTCCACCTTCCAAATCTCATCAGTGACATAGTGTGTTGAATAGATGGTTGGCTCATGAATTTT

CTTCACAAGGGCTGGATCGTTATGGAAAAATGACAACACATCAACAGCTTCTTCCAAAATTTGAGC

ACTCAGAGACCCGTCAAAACCAGAAAAGTCCAAACACAAGTTGTAGGGCTGCAGATTTGCTAACA

GATTGTCCCACTCGGCAAAAGGGTTGATTCCAACAGCACAGCCTGATAGAATAAAGCTGTCATCAT

AAATGTTGGAATAAATTTCACCCATAACCATGCGGAACGCAACTGTGTAGTCAAAGTTGCATGCCT

CAATACCTCGAGTCTTTCCTTCCTT 
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Table 2: Nucleotide (upper right) and amino acid (lower left) of (DVH/EG.Bayoumieh-Sharkia-2015) 3D gene 

compared to the Egyptian isolates of Erfan et al. (2015). 

 
 

                                      
 

Fig. 1: A young duckling that is Showing 

opisthotonos        
Fig. 2: shows liver of sacrificed ducklings had 

depressed areas marking large blood vessel   
 

                                      
 

Fig. 3: Young duckling showing typical liver 

hemorrhagic lesions of duck virus hepatitis 
 

Fig.4: 13 day old chicken embryo was inoculated at 

9 days with 100 nm filtrate of the A.S. fluid. 

Note the small size, hemorrhage, and edema. 
 

                                    
 

Fig.5:  Liver smears from 7 ds old duckling stained 

with antirabbit IgG conjugated with FITC for 

DVH. Mark the fluorescence in the infected 

hepatocytes X 400. 

Fig. 6: Shows PCR. Lane 467 bp using a ladder of 100 

bp for (DVH/EG.Bayoumieh-Sharkia-2015). 



 

Assiut Vet. Med. J. Vol. 61 No. 147 October 2015 
    

59 

Fig. 7: showing phylogenetic tree of (DVH/EG.Bayoumieh-Sharkia-2015) compared to the Egyptian isolates of 

Erfan et al. (2015). 
 

 

 
Fig. 8: Nucleotide Alignment (DVH/EG. Bayoumieh-Sharkia-2015) compared to the Egyptian isolates of Erfan 

et al. (2015). 
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Fig 9: Shows Amino acid sequence of (DVH/EG. Bayoumieh-Sharkia-2015) compared to the Egyptian isolates 

of Erfan et al. (2015). 
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DISCUSSION 

 
Duck virus hepatitis was first described in 1950, 

causing severe losses in ducklings in Long Island, 

New York, then spread to the major duck-growing 

area of the USA, and ever since It has been described 

in most important duck-growing areas of the world. 

The disease has usually become endemic in these 

regions. The disease is an acute, highly infectious 

viral disease of ducklings aged from 2 days to 3 

weeks. Older ducklings may be diseased, particularly 

if affected by toxic substances or suboptimal 

nutrition, but adult stock are resistant. Age resistance 

to disease is essentially complete from 7 weeks of age 

Woolcock (2003). 

 

Gough and McNutly (2008) mentioned that Signs of 

DVH- I infection are per acute., death usually follows 

within an hour of their onset. Affected birds are often 

in good condition but start to lose contact with the 

main flock. Soon they fall over on their sides and, 

after a short struggle, with paddling movements of the 

legs, the birds die. The head is usually stretched 

upwards and backwards (opisthotonos).The mortality 

rate may be over 90% of the flock. In the present 

study examined ducklings were showing nervous 

signs and opisthonous as seen in (fig-1) with a history 

of 70% mortality until they were delivered to the lab.  

 

The main lesions appear in the liver as mentioned by 

Gough and McNutly (2008) is liver enlargement with 

a number of petechial and ecchymotic hemorrhages. 

In addition, fatty kidneys described as duck fatty 

kidney syndrome may be caused by DVHV. In the 

present study PM of the sacrificed samples revealed 

depressed areas on the liver surface marking the large 

blood (fig-2). Hemorrhagic lesion of DVH was only 

noticed in dead duckling carcasses (fig-3). 

 

The sudden onset of a disease., the high mortality in 

young ducklings, the opisthotonos of the bird and, the 

characteristic liver hemorrhages are together 

pathognomonic and sufficient to justify the diagnosis 

of DVH But the Occurrence of similar disease 

outbreaks caused by serologic variants of DHAV-1, -

2 and -3 are the main problem in differential 

diagnosis and the need for laboratory diagnosis is 

raised for legislative purposes. 

 

Woolcock (2008) and Woolcock (2010). Mentioned 

that the presence of DVH may be confirmed by many 

Laboratory procedures. Diagnosis of type I virus 

infection is based on virus isolation following the 

inoculation of organ suspension from affected 

ducklings into the allantoic sac of 9-day-old ECE or 

10 to 14 day EDE. Levine and Fabricant (1950) were 

the first to propagate the virus in the allantoic sac of 

9-day-old chicken embryos. 10 - 60% of the embryos 

died by the 5
th

 or 6
th

 day and were stunted or 

edematous. In the present study virus isolation was 

attempted by inoculation of 1/10 dilution of liver 

suspension filtered through a 450 nm filter into 9 day 

old ECE through the allantoic cavity according to the 

standard protocol of OIE (2010). Eggs were candled 

daily for up to 6 days. Inoculated embryos showed 

stunting and subcutaneous hemorrhages over the 

whole body with edema, particularly of the 

abdominal and hind limb regions (fig. 4). The embryo 

livers may be swollen, red, in color, and show 

necrotic foci. The liver lesions and embryo stunting 

become more apparent in embryos that took longer 

time to die. The Collected allantoic fluid was filtered 

through 200 nm and 100 nm membrane filter and 

used again for another inoculation ECE. Which 

revealed hemorrhagic edematous embryos (fig-4). 

Ultrastructure, Size, Density, Symmetry of DHAV-1 

is naked virus with an icosahedral capsid and has 

been estimated to be 20–40 nm in size Reus (1959), 

Richter et al. (1964), Tauraso et al. (1969) which is a 

typical picornavirus morphology. 

 

Rapid diagnosis using direct immunofluorescence 

may be made on the livers of affected ducklings 

Woolcock and Tsai (2013), Maiboroda (1972), 

Vertinskii et al. (1968). In the present study an 

impression smears were prepared from tissues taken 

from  field samples ., these smears were stained using 

rabbit anti-duck hepatitis poly clonal serum and an 

anti-rabbit IF conjugate {Vertinskii et al. (1968), 

Maiboroda (1972), and Hanaa et al. (2013)}. Positive 

results were recorded as showen (fig-5). 

 

Woolcock and Tsai (2013) mentioned that during 

Differential Diagnosis The sudden onset, rapid 

spread, and acute course of the disease caused by 

DHAV-1 are characteristic, and the hemorrhagic 

lesions in liver of ducklings up to 3 weeks of age are 

pathognomonic. Occurrence of similar disease 

outbreaks caused by serologic variants of (DVH) -1, -

2 and -3 are the main problem in differential 

diagnosis. Gough and Wallis (1986) reported the 

association of DVH -1 with influenza virus in 2- to 5-

week-old mallard ducks reared on a game farm. The 

DVH -1 isolated was of low virulence, and it is 

suggested that the influenza virus may have 

exacerbated the hepatitis infection. Other potential 

causes of acute mortality in ducklings include 

salmonellosis and aflatoxicosis. The latter disease 

may cause ataxia, convulsions, and opisthotonos as 

well as microscopic lesions of bile duct hyperplasia 

suggestive of DVH, but does not cause the same 

characteristic liver hemorrhages. None of the other 

common lethal diseases of ducks occur frequently in 

this young age group. 

 

Several reverse transcriptase polymerase chain 

reactions (RT-PCR) have been developed and are 

useful for identifying DHAV -1 infection such as 

Kim et al. (2007), Cheng et al. (2009). Fu et al. 

(2008) reported the detection limit of RT-PCR for 
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DHAV -1 RNA as 3 pg/10 μl. They also 

demonstrated that RT-PCR was the most sensitive 

when the detection rates were compared on 185 

clinically suspected DHAV -1-infected liver tissues 

by RT-PCR, ELISA, and virus isolation methods. 

Rapid and specific detection of the DHAV RNA 

using different RT-PCR assays were described Fu     

et al. (2008), Liu et al. (2008), OIE (2010) and Wei   

et al. (2012). 

 

Molecular techniques have been described for the 

detection of DHAVH -1 in clinical material. 

Sequence results for our examined sample are shown 

in (fig-7). Interpretation of sequence revealed that 

The investigated Sample (DVH/EG. Bayoumieh-

Sharkia-2015) is a Duck hepatitis A virus. With 100% 

resemblance to the strain (DHV/Duck/Egypt/Al-

Gharbia/2014) in 3D protein gene with gene bank 

accession number (KP202874) Sultan, and Talaat, 

(2014) unpublished data. Sequence and phylogenetic 

analyses also indicated that the (DVH/EG. 

Bayoumieh-Sharkia-2015) isolate cluster in the 

DHAV - 1 and was distinguishable from the Egyptian 

strains of Erfan et al. (2015) with a resemblance % 

ranging between (63.1-63.8%) (table -2 , fig - 8). 
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ػهيٓا اػشاع ػظثيح يغ اسذفاع َفٕق ٔطم  تطح ػًش صثؼح أياو يظٓش 02222ض ػيُاخ يٍ لطيغ تهُشاس في ْزِ انذساصح ذى فح  

% يٕو جًغ انؼيُح. ػًش انثط ٔالاػشاع انظاْشج ٔالافاخ انرششيحيح جؼهرُا َشرثّ في الإطاتح تًشع انرٓاب انكثذ انفيشٔصي 02اني 

رشخيظيح انضشيؼح نهفهرشج انًشحهيح تانفلاذش انفيشٔصيح انغشائيح كطشيمح صشيؼح نهثط. كاٌ انٓذف الأل نهذساصح ْٕ إظٓاس انميًح ان

ٔذى يماسَح َرائج ْزا  Picornaviridaeفؼانح نرشخيض يشع انرٓاب انكثذ انفيشٔصي نخظائض انفيشٔس انزي يُرًي اني ػائهح 

ٔتذساصح َرائج انرراتغ انُيٕكهٕذيذي نٓزج  الاجشاء يغ َرائج تظًح الاَطثاع انفهٕسصيُري َٔرائج اخرثاس ذفاػم انثهًشج انًرضهضم.

 أظٓشخ انُرائج اٌ انرراتغ انُيٕكهٕذيذي نٓزِ انًؼزٔنح يرطاتك تُضثح  (DVH/EG.Bayoumieh-Sharkia-2015)انًؼزٔنح انًضًاِ

يٍ يحافظح انغشتيح راخ سلى انذخٕل اني تُك انجيُاخ  (DHV/Duck/Egypt/Al-Gharbia/2014)% يغ انًؼزٔنح 022

(KP202874 ٔانري ذى ػزنٓا دًَٔا َششتًؼشفح )) انًُٕفيح( –لضى ايشاع انطيٕس ٔالاساَة تكهيح انطة انثيطشي جايؼح انضاداخ 

Sultan, H.A. and Talaat, S.M (2014)  ٔ رنك( 3ػُذ فحضD protein gene fragment ) ّٔاٌ ْزِ انًؼزٔنح كاَد ذرشات

ٔانري ذثذء   Erfan et al. (2015)% ػُذ انًماسَح تانًؼزٔلاخ انًظشيح يٍ يخرهف انًحافظاخ  6..1اني  0..1تُضثح ذرشأح يٍ 

 3D protein geneفحٕصنُفش انجيٍ انً (KP148263 to KP148278انخاص تٓا ) اسلاو انذخٕل اني تُك انجيُاخ 

fragment. 
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