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Abstract  

This study was conducted to evaluate the use of emergency 

vaccination to control DVH in ducks. Five liver samples were 

collected from Pekin ducks showing clinical symptoms of DVH 

from Kalubia province in summer 2016. The virus was isolated in 

specific pathogenic free (SPF) embryonated chicken eggs (ECES). 

The clinical samples were examined by generic RT-PCR followed 

by partial sequencing of the 3D gene; the results revealed that the 

isolate was characterized as Duck hepatitis A virus resembling the 

recent Egyptian virus DHV/Duck/Egypt/AL-Gharbia/2014 

belonging to serotype-1 with highest percent identity of (97.9%), and 

with Duck hepatitis–A virus vaccine with (79.4%) identity . The 

results obtained from emergency vaccination experiment indicated 

that emergency vaccination against DVH in young duckling in the 

experimentally infected and emergently vaccinated group gave good 

protection against infection with no deaths after emergency 

vaccination till the end of the experiment (40 days). In contrast, the 

second group (experimentally infected and not emergently 

vaccinated) showed deaths reached up to 40% of the ducklings and 

the lesions in dead and survived ducklings were severe. Therefore, 

emergency vaccination can be used effectively to face DVH 

outbreaks as a tool to control the disease. 
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Introduction 

Duck virus hepatitis is acute fatal 

disease of ducklings caused by 4 

types of virus; (DHV) types DHV-

1, DHV-1a (a variant strain of 

DHV-1), DHV-2 and DHV-3, and it 

is on the list of diseases notified to 

the World Organization for Animal 

Health (OIE) (OIE, 2010). The 

most common and widespread is 

DHV-1, is a member of family 

picornaviridae in the new genus 

Avihepatovirus which causes a 

highly lethal, acute, contagious 

infection in ducklings under 6 

weeks of age and, frequently, under 

3 weeks of age and may cause up to 

90% mortality in neonatal ducks 

https://en.wikipedia.org/wiki/Ducklings
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(Gough and Spackman, 1981), It 

does not occur in older birds. 

DVH type 1 is RNA virus of 20-40 

nm diameters and its genome 

consists of 7691 nucleotides (Ding 

and Zhang, 2007). Three genotypes 

and serotypes of DHV type I have 

been identified and designated duck 

hepatitis A virus (DHAV) types 1, 2 

and 3 (Wang et al. 2008). 

DHV-1, is the most virulent and 

most common serotype that spread 

worldwide. Both DHV-2 and DHV-

3 were identified later as astrovirus, 

known as duck astrovirus type-1 

(DAstV-1) and duck astrovirus 

type-2 (DAstV-2) respectively 

(Todd et al., 2009). DHAV is 

divided genetically into three 

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 (Fu, Y. et 

al., 2008).  
DHAV can be transmitted by 

parenteral or oral route, but egg 

transmission has not been occurred 

yet. The virus is rapidly propagated 

in chick and duck embryo 

(Woolcock, 2003).  
The clinical disease is characterized 

by lethargy and ataxia followed by 

opisthotonos and death. Mortality 

occurs within 3–4 days, with most 

deaths on the second day. Gross 

pathological changes appear mainly 

in the liver, which is enlarged and 

displays distinct petechial and 

ecchymotic haemorrhages, as well 

as Spleen enlargement and swelling 

of the kidneys (OIE, 2010). 

Control of DHV type I infections 

can be achieved by the use of live 

attenuated and inactivated virus 

vaccines. Breeder ducks are 

vaccinated to confer passive 

immunity to ducklings so that 

immunity is transferred via the yolk 

to newly hatched birds. Day-old 

ducklings are actively immunized 

by live attenuated virus vaccines 

and also can be passively protected 

with a chicken egg yolk antibody 

preparation. The emergency control 

measures can effectively stop the 

spread of infection (Liao et al., 

1991) 

 

Material and Method 

1-Field samples collection and 

preparation:  
Livers showing pathologic lesions 

were collected from one suspected 

duck virus hepatitis infected farm . 

The liver samples were 

homogenized and suspended in 

sterile Phosphate Buffer Saline 

(PBS) and the suspension was 

clarified by centrifugation at 3000 

rpm at 4ºC for 15 minutes. The 

supernatant fluid part stored at -20 

C until used. 

2- Duck virus hepatitis vaccine:  
Live attenuated duck virus hepatitis 

vaccines obtained from Veterinary 

serum and Vaccine Research 

Institute (VSVRI), Abbassia, Cairo, 

Egypt. 

3-Virus isolation and propagation 

(According to OIE, 2010):  
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0.2 ml of liver homogenate was 

inoculated into allantoic sac of 9 

day old SPF embryonated chicken 

eggs (ECE), after 7 days the embryo 

was examined for gross 

pathological changes and the 

allantoic fluid was harvested and 

used for RNA extraction, RT-PCR 

and sequencing. 

4- RNA extraction and RT-PCR:  
The isolated virus was confirmed by 

reverse transcriptase polymerase 

chain reaction for duck virus 

hepatitis. RNA extraction was done 

by using QIAamp Viral RNA Mini 

Kit (Qiagen, Valencia, Calif., USA) 

according to the manufacturing 

instructions as procedures. RT-PCR 

was done by using PrimeScript
TM

 

One Step RT-PCR Kit (Takara Bio 

USA, Inc.) by using specific 

primers for 3D gene of duck virus 

hepatitis, Forward primer: DHV-1 

ComF (5'-AAG-AAG-GAG-AAA-

ATY-[C or T]- AAG-GAA-GG-3'), 

and reverse primer: DHV-1 ComR 

(5'-TTG-ATG-TCA-TAG CCC-

AAS- [C or G]-ACA-GC-3') 

Flanked by a 467 bp (OIE, 2010). 

The PCR product was separated by 

gel electrophoresis using 1.5% 

agarose gel stained with ethidium 

bromide and visualized under 

ultraviolet light using Gel 

documentation system.     

5- Sequencing and phylogenetic 

analysis:  

The isolated virus was sequenced 

partially for the 3D gene using 

specific primers using BigDye 

Terminator v3.1 Cycle Sequencing 

Kit with Genetic analyzer (ABI-

3130, Applied Biosystems, Foster 

City, CA), 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, Phylogenetic analyses 

were done using MEGA6 (Tamura 

et al., 2013). Consensus unrooted 

tree were generated with 1000 

bootstrap replicates. 

6- Emergency Vaccination 

experiment:  
Sixty one-day old Pekin ducklings 

were divided into 3 groups, each 

group contains 20 ducklings; 

Group 1: Not vaccinated and not 

infected (negative control). Group 

2: Infected at 7 days old with 0.2 ml 

of 10
3.7

 EID50 of isolated virus and 

not vaccinated (positive control 

group). Group 3: infected at 7 days 

old with 0.2 ml of 10
5
 EID50 of 

isolated virus and emergency 

vaccinated (at the beginning of 

clinical signs) by intramuscular 

immunization with 0.2 ml (10
5
 

EID50) of live attenuated Duck virus 

hepatitis vaccine (VSVRI) per bird. 

The ducks were daily observed for 

clinical signs, pathological lesions 

and mortalities for a period of 40 

days. All ducking was fed on 

commercial standard ration, the 

ration and fresh water was offered 

to the ducking at libitum.  

 

Results 

Inoculation of SPF chicken 

embryos: 
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The inoculated SPF chicken 

embryos showed gross pathological 

lesions as stunting embryos, 

subcutaneous hemorrhage and 

edema of the abdominal region. The 

livers were swollen, yellow color 

and showed some necrotic foci.   

RT-PCR sequencing and 

phylogenetic analysis: 

467 bp  fragment of the partial 3D 

gene was amplified by RT-PCR, 

The nucleotides sequences of partial 

3D gene of 

DHV/Duck/Egypt/F139/2016 virus 

showed  (97.9%) identity percent 

with  strains isolated from  Gharbia 

like DHV/Duck/Egypt/AL-Gharbia/ 

2014 and with Duck hepatitis –A-

virus-Vaccine with (79.4%) , as 

shown in Fig. 2, The phylogenetic 

analysis  reveals that the isolated 

Egyptian strain in this study were 

distant from the vaccinal strain used 

in Egypt and closely related to the 

Asian strains. 

Emergency vaccination 

Experiment  

The ducklings in the group which 

neither experimentally infected nor 

vaccinated not showed any 

symptoms or Lesions of DVH. 

The ducklings in the group which 

experimentally infected and not 

emergently vaccinated (group 2) 

were showed the following 

symptoms (at the 2nd day of 

infection) fall over on their sides, 

struggle for a short period with 

spasmodic paddling movements of 

their legs, then die with the head 

were stretched upwards and 

backwards (Opisthotonous). The 

symptoms appear consequently in 

the ducklings of that group and the 

deaths reached 40% of the 

ducklings (8 from 20). The lesions 

of the experimentally affected 

duckling were enlarged fatty liver 

with a number of petechial and 

ecchymotic hemorrhages and 

enlarged kidneys. The Lesions in 

dead and survived ducklings were 

severe. (Fig. 3). 

The ducklings in the group which 

experimentally infected and 

emergently vaccinated (group 3) 

were showed the symptoms of DVH 

at the 2
nd

 day of infection in one 

duckling. This group was 

vaccinated as an emergency 

vaccination by DVH vaccine 

(VSRI) by 1/M route at a dose of 

0.2ml 105EID50. The results in that 

group after emergency vaccination 

shows that no symptoms appear on 

the other ducklings of that group till 

the end of the experiment -40 days- 

and no other deaths were occurred 

except the only one died firstly after 

the infection. The lesions of the 

DVH in survived ducklings were 

less prominent (Fig. 3).  
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Fig1: Phylogenetic analysis of DHV/Duck/Egypt/F139/2016 based on 

partial 3D gene analysis 

 

 
Fig.2: 3D Nucleotide identities and divergence of DHV/Duck/ 

Egypt/F139/2016 compared to other selected strains. 
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Fig. 3: Symptoms and lesions of infected ducklings with DVH isolate 

a. Infected non vaccinated. The lesion in dead ducklings were sever enlarged 

fatty liver with sever petechial and ecchymotic hemorrhage. 

p. Infected and vaccinated. Less prominent lesions in surviving ducklings. 

C. Opithotonous in infected ducklings 

 

Discussion 

Duck viral hepatitis (DHV) is an 

acute, contagious, highly fatal 

disease of young ducklings, which 

was first described on Long Island, 

NY, USA, in 1949 (Levine and 

Fabricant, 1950). Classification of 

DVH strains has been divided into 

three serotypes: DHV-1, DHV-2 

and DHV-3. The virus DHV-2 and 

DHV-3 are members of Astrovirus 

(Tood, D. et al., 2009). 
Phylogenetic analysis of DHAV 

revealed that, the variant strains are 

found in South Asia (Kim, M.C., et 

al., 2007 and Gao, J. et al., 2012). 

Signs of DVH- I infection are per 

acute, death usually follows within 

an hour of their onset. Affected 

birds 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) (Gough and 

McNutly, 2008), this agree with our 

results as affected ducklings were 

showing nervous signs and 

opisthonous. On postmortem 

examination the main lesion was 

enlargement in the liver with a 

number of petechial and ecchymotic 

hemorrhages, same observation 

were also recorded by (Gough and 

McNutly 2008). 

Diagnosis of DHAV 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 

(Woolcock ,2008 and Woolcock 

,2010). 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 5th or 

6th day and were stunted or 
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edematous. In our 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 7days. Inoculated 

embryos showed stunting and 

subcutaneous hemorrhages over the 

whole body with edema, 

particularly of the abdominal and 

hind limb regions. The embryo 

livers were swollen, red in color and 

show necrotic foci. This agreed 

with that reported by Haider and 

Calnek ( 1979). 

Rapid and specific detection of the 

DHAV RNA using different RT-

PCR assays were described by 

several authors Kim et al. (2007), 

Fu et al. (2008), Liu et al. (2008), 

Cheng et al. (2009), OIE (2010) 

and Wei et al. (2012). RT-PCR 

provide a potentially powerful 

technique in microbiological 

diagnostics, rapid, specific and 

sensitive tool for detection of 

suspected cases of DHAV in 

addition to molecular 

epidemiological screening (Hanaa 

A. El Samadony et al., 2016). Like 

other DHAVs, the Egyptian strains 

contain the xxCSGxxTxxNS motif 

which is highly conserved region in 

the 3D of all picornaviruses (Wang 

et al., 2008). In current study 

sequence and phylogenetic analysis 

revealed that 

DHV/Duck/Egypt/F139/2016 

isolate cluster in the DHAV – 1 

with   highest percent identity of 

97.9 with DHV/Duck/Egypt/AL-

Gharbia/ 2014. In contrast the 

Egyptian isolate 

DHV/Duck/Egypt/F139/2016 is 

distinguishable from the vaccine 

strain where the lowest identity 

(79.4) was observed in 3D gene. 

These results were similar to that 

obtained by Bayoumie, et al. (2015) 

and Erfan, et al. (2015).  
Hanson and Tripathy (1976) & 

Tripathy and Hanson (1986) stated 

that, DHV can be controlled in 

ducklings by various methods: 

injection of immune serum or yolk; 

immunization of breeding stock to 

ensure high levels of passively 

transferred antibody in the hatched 

ducklings and direct active 

immunization of ducklings with live 

avirulent strains of DHV type 1.  

Our results indicated that 

emergency vaccination against 

DVH in young duckling gave 

protection against infection where 

there are no deaths after emergency 

vaccination till the end of the 

experiment (40 days) in contrast the 

other group (experimentally 

infected and not emergently 

vaccinated) the deaths reached 40% 

of the ducklings. There is evidence 

that vaccination would be of benefit 

even at the start of an outbreak. 

These data are consistent with 

observations of Liao et al. (1991) 

who reported that the emergency 

vaccination control measures 

against DHAV can effectively stop 

the spread of infection. Moreover, 

Hwang, J. (1992) stated that, there 
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was evidence that vaccination 

would be benefit even at the start of 

an outbreak. Therefore, emergency 

vaccination can be used effectively 

in the face of duck hepatitis virus 

outbreaks as a way to control the 

disease. 
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 الملخص العربي
 

محاولت إستخدام التحصين الإضطراري للسيطرة علً إصاباث فيروش إلتهاب الكبد 

 الىبائً فً البط
صبري السيد عمر

1
، همج شفيك السيد عبد الرازق

1
، نجلاء محمد عبدالعسيس حسين حجاج

2
، وسام 

محمد يحسن محمد ماض
2

 
 قسى أيزاض اندٔاجٍ يؼٓد تحٕز صحح انحٍٕاٌ فزع تُٓا 1

 اندقً. -يؼٓد تحٕز صحح انحٍٕاٌ -انًؼًم انًزجؼـً نهزقاتح انثٍطزٌح ػهى الاَراج انداجًُ  2
 

أجزٌد ْذِ اندراسح نرقٍٍى اسرخداو انرحصٍٍ الإظطزاري نهسٍطزج ػهً يزض إنرٓاب انكثد انٕتائً 

تٍح فً فً انثط. ذى ذجًٍغ انؼٍُاخ يٍ كثد تط تكًٍُ ظٓزخ ػهٍّ اػزاض انًزض فً يحافظح انقهٍٕ

ٔذى فحص انؼٍُاخ   (SPF. ذى ػزل انفٍزٔس ػهً تٍط خانً يٍ يسثثاخ الايزاض )6112صٍف 

( ٔإجزاء انرحهٍم انرراتؼً حٍس ٔجد أٌ انًؼزٔلاخ RT-PCRتاسرخداو ذفاػم انثهًزج انًرسهسم )

ٔذُرًً انؼرزج انًؼزٔنح إنى انُٕع الأٔل يٍ إنرٓاب انكثدي   (Aذرثغ فٍزٔس إنرٓاب انكثدي انٕتائً )

. ٔذى إجزاء ذجزتح 6119( انؼرزج انًؼزٔنح يٍ يحافظح انغزتٍح 9..4انٕتائً ٔذشثّ تُسثح ػانً )%

انرحصٍٍ الإظطزاري ٔانرً اػطد حًاٌح جٍدج ظد انؼدٔج حٍس أَّ نى ذحدز ٔفٍاخ تؼد إجزاء 

انًؼزٔل فً ْذِ اندراسح ي تؼرزج فٍزٔس إنرٓاب انكثدي انٕتائً انرحصٍٍ الإظطزاري نهثط انًؼد

% فً 91ٌٕو. ٔػهً انجاَة الأخز، ٔصهد َسثح انٕفٍاخ  91حرى َٓاٌح انرجزتح ػُد ػًز 

 انًجًٕػح انرً أخذخ انؼدٔي ٔنى ذحصٍ ذحصٍٍ إظطزاري.

ب انكثدي انٕتائً يٍ ْذِ انُرائج ٌرعح أَّ ًٌكٍ اسرخداو انرحصٍٍ الإظطزاري ظد فٍزٔس إنرٓا

 فً انثط كطزٌقح جٍدج نهسٍطزج ػهً انًزض.


