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ABSTRACT

In this study Duck Hepatitis Virus type | (DHV type 1) was isolated from different
organs; liver, kidney, bile duct, spleen, and pancreas and feces of ducklings.The virus was
isolated via allantoic cavity (AC) route of 8-10 days old ECE. Two blind passages were
carried out for each sample. Specific hyperimmune serum against standard DHV type | was
prepared.The isolated DHV type | was identified using the specific prepared hyperimmune
serum by using agar gel precipitation test (AGPT) and virus neutralization test (VNT), and.
Experimental infection of isolated DHV type | into 100 susceptible ducklings was done and
identified by indirect fluorescent antibody test (IFAT)IFAT.
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INTRODUCTION

Duck virus hepatitis (DVH) is an acute highly fatal and rapidly spreading viral
infection of young ducklings. It is one of those diseases affecting ducklings lead to a great
threat to duck industry. Ducks are the natural host of this disease.

DVH characterized primarily by rapid onset and high mortality as high as 90% with
short incubation period from 24 to 48 hours. The affected ducklings become listless, develop
spasmodic contractions of legs, and die within 1-2 hours in typical opisthotonos (nervous
manifestations) with diarrhea, gross lesions are mainly in liver that is enlarged, pale, and
shows pathognomonic petechial and ecchymotic hemorrhages (Fabricant et al. 1957, Toth.
1969b, Farmer et al. 1987, Liao et al 1989).
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DVH is caused by at least two serologically distinct Picornaviruses; DHV type |
(Levine and Hofstad. 1945, Levine and Fabricant. 1950.) and DHV type Il (Toth.
1969b.), as well as an Astrovirus; DHV type Il (Gough and Stuart. 1993). Hepadna viruses;
DHBYV & WHYV (Fernholz et al. 1993a.) have been found in domestic ducks in China and

USA. The clinical progression varies with the type of the virus.

Adenovirus and Parvovirus are associated with hepatitis in Muscovy ducklings and
goslings; Derzsy's disease occur in goslings and Muscovy ducklings less than one month old
(Derzsy. 1967, Takehara et al. 1994.).

In Egypt, DHV- type | is a widely spread disease causing high economic losses in
young ducklings (Refaie 1967, Shalaby 1972, and Sokkar et al 1975). It contains single
stranded RNA genome, non-enveloped roughly spherical in shape, it related to genus

enterovirus, family Picornaviridae (Tauraso et al 1969).

MATERIAL AND METHODS
3.1- Samples collection:

Sixteen samples were collected aseptically for virus isolation each of them consisted
of Liver, bile duct, pancreas, spleen, kidney, and feces from freshly dead and diseased Balady
and Sudani ducklings, 1 day-4 weeks old from special farms Dakahlia and Damietta

Provinces.
3.2- Preparation of specimens for virus isolation:

The samples were collected aseptically in sterile Petri-dishes. These organs were cut
into small pieces and grinded in a sterile mortar containing sterile sand, to form 10%
suspension in phosphate buffer saline (PBS) (Thomas. 1969).

3.3- Isolation of DHYV type I:

Embryonated chicken eggs of 8-10 days old inoculated via allantoic cavity
according to Senne, 1989. Two blind passages were carried out then allantoic fluids were

collected and concentrated.

3.4- Propagation of Standard attenuated vaccinal DHYV type I:

Reconstitution of attenuated DVH type | vaccine was done and used for
preparation of hyperimmune serum against DHV type I.
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3.4- Concentration of collected allantoic fluid:

Allantoic fluid suspensions were centrifuged at (30 000 r.p.m.) for 20 min at
4°C. The pellet containing the virus was re-suspended in 10% of the original volume
of PBS and stored at -20°C till use.

3.5- Titration of isolated DHYV type I:

The isolated DHV type-l (2nd passage) was titrated according to Anon, 1971,
Villegas and Purchase, 1989. EIDsy was calculated according to method of Reed and
Muench, 1938.

3.6- Titration of Standard attenuated vaccinal DHV type I:

Standard attenuated vaccinal DHV type | obtained from VSVRI was titrated
according to Anon, 1971. Then EIDs, was calculated according to method of Reed and
Muench, 1938.

3.7- Preparation of hyperimmune sera against DHV type I:

Five baladi rabbits (5 months old) were inoculated with the titrated attenuated
vaccinal DHV type I,rabbits were slaughtered and blood was collected for separation of
HIS, and then purified according to Manal El-Hossiny, 2002. Then the HIS stored at -
20°C till use.

3.8- Identification of isolated DHV type I by Serological tests:
3.8.1- Agar gel precipitation test (AGPT):
It was carried out according to Hussein et al. 1993.
3.8.2- Virus neutralization test (VNT):

It was carried out by Alpha method (constant serum varying virus) according to
Woolcock 1989.

3.9- Experimental Infection:

Twenty- Pekin ducklings of 5 days old were used and classified into three groups: (A)
group contained 5 ducklings and (B) group contained 10 ducklings and (C) group contained 5
duckings as a control group, and then they were kept in separate units under the same
condition and the same ration. Group A was infected with 2" passage isolated DHV type |
(10”° EIDso/ml) 0.5 ml IM per duckling. Ducklings were observed daily for a period of 10
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days for clinical signs of DHV type I, mortality, and PM lesions. The organs were collected
from the dead ducklings, pooled and inoculated in ECE for re-isolation of the isolated virus.
Group B was infected with isolated DHV type | (10”-° EIDso/ml) where 0.5 ml inoculated 1/M
per duckling. This group was used for IFAT detection of the virus for 7 days by slaughtering
one duckling/ day and applying the IFAT on its organs (cryostat method).

3.10- Indirect Fluorescent Antibody Technique (IFAT) for detection of DHV type

I antigen:

Cryostat sections were prepared and stained with goat anti-rabbit 1gG FITC conjugate
according to (Mishra and Mallick, 1997) and read immediately under fluorescent
microscope. The slides were kept in refrigerator between viewing to avoid fading of
fluorescence.

RESULT
4.1- Isolation of DHYV type I field isolate from collected samples in ECEs:

Each collected sample from the field was inoculated into 5 ECEs/ each organ sample
for virus isolation. The numbers and time of deaths of the embryos post inoculation were
recorded in table (1). The inoculated embryos died mostly at the 2™ and 3" days PI for liver
samples.

Table (1): The results of DHV type | field isolate isolation in ECES.

Embryonic deaths for 6 days post
No. & type of . . Total embryonic
Inoculated sample inoculation
embryonating eggs deaths

lst 2]‘ld 3rd 4th Sth 6th
L (liver) 5 ECE - 2 2 1 - - 5/5
B (bile duct) 5ECE - - - 1 2 2 5/5
P (pancreas) 5 ECE - - 2 - 2 1 5/5
K (kidney) 5ECE - 1 2 - 2 - 5/5
S (spleen) 5ECE - - 1 2 1 1 5/5
Fs (feces) 5 ECE - 2 1 2 - - 5/5
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The embryos which died between 2-3 days PI (liver, feces & kidney samples) showed
stunted growth, edema in the body especially around the head. There were also skin
hemorrhage and general congestion all over the body (Figure 1 a).

The embryos which died between 5-6 days PI (bile, pancreas & spleen) showed
enlarged, congested liver with reddish-brown mottling and hemorrhage, severe necrosis most
of the liver, enlarged gall bladder with excess bile secretion, greenish secretions in intestine,
swollen mottled spleen and pale swollen kidneys with injected blood vessels. Also egg yolk

and AF were green in color (Figure 1b).

4.2- Titration of both DHV type I field isolate and standard vaccinal DHYV type I
in ECEs:

Titration of DHV type | field isolate from liver sample and standard vaccinal DHV
type | in ECE according to method of Reed and Muench, 1938, are shown in table (2).

Table (2): The results of titration of DHV type | field isolate and the standard vaccinal strain.

Inoculated sample No. of ECE Titer log;g EID5y/ml
The liver homogenate containing the virus 5ECE 5.75
Alantoic fluid containing the virus (1 passage) 5ECE 6.5
Alantoic fluid containing the virus (2" passage) 5ECE 7.5
Standard DHYV type I 5ECE 6.75

4.3- DHYV type I field isolate identification:

Identification of DHV type | concentrated field isolates was done by using prepared HIS

against standard vaccinal DHV type | as follows:
4.3.1- Agar gel precipitation test (AGPT):

The positive precipitin lines appeared between the hyperimmune serum and the
suspected field isolate antigen of liver samples (2" passage) after 48-72 hrs. Also precipitin
line was observed with standard vaccinal DHV type I.
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4.3.2- Virus neutralization test (VNT):

Both susceptible ducklings and ECE which were inoculated with the mixture of field
isolate and hyperimmune serum against standard vaccinal DHV. In the same time these hosts
were inoculated by isolated DHV alone and neutralization index (NI) was calculated. The

result showed that NI was 2.

Comparison between the serological tests used for identification of the field isolate of
liver samples from infected ducklings was performed and the results were recorded in table
(3) in which 13, 2 and 13 samples gave positive results in virus isolation, AGPT and NT,

respectively.

Table (3): Comparison between the serological tests used for identification of the field

isolate of liver samples from infected ducklings:

No. of samples Virus isolation AGPT NT
1 +ve +ve +ve
2 +ve + ve +ve
3 +ve -ve +ve
4 t+ve -ve t+ve
5 +ve -ve +ve
6 +ve -ve +ve
7 +ve -ve +ve
8 -ve -ve -ve
9 t+ve -ve t+ve
10 -ve -ve -ve
11 +ve -ve +ve
12 +ve -ve +ve
13 +ve -ve +ve
14 +ve -ve +ve
15 +ve -ve +ve
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4.4- Experimental infection of isolated DHYV type I:

The experimental inoculation of 2™ passage of isolated DHV type | (10" EIDso/ml)
in 5-days old ducklings showed the typical signs of DVH type | 24-48 hrs. Pl as weakness,
dullness, failed to keep up with the group, and then they stopped walking and squatted with
the eyes partially closed. Finally they fell on their sides with spasmodic paddling leg
movement and the head drown over the back “opisthotonus position” (Figure 2 a,b,c,d).

The mortality occurred at 3-4 days after appearance of the clinical signs. Also the post
mortem lesions seen in dead inoculated ducklings were found in liver, bile duct, spleen,

kidneys and pancreas were typical lesions of DHV type I.

4.5- Re-isolation of the DHV type I from experimentally infected ducklings in
ECE:

The samples from experimentally infected ducklings were collected, prepared as the
original field samples and showed results similar to that of isolated DHV type | from
naturally infected ducklings in ECEs.

4.6- Indirect fluorescent antibody technique for detection of DHV type I from

experimentally infected ducklings:

Detection of DHV type | from experimentally infected ducklings showed greenish-
yellowish color under fluorescent microscope in all infected cells of different organs by the
cryostat method (Figure 3 a,b) and the results were recorded and showed that the virus is
most prominent in duckling organs 3-5 days PI as shown in table (4).

Table (4): Shows IFAT result of experimentally infected ducklings for 7 days PI.

Day PI Liver Kidney Pancreas Spleen
1 ++ + + +
2 4+ ++ ++ +
3 o+t +++ ++ ++
4t 4 4+ ++ ++
sth 4 ++ ++ ++
6" +++++ +++ ++ ++
7th o+t +++ ++ ++

The results recorded in table (4) revealed that intensity of the reaction was clear in both liver
and kidney but less in both spleen and pancreas.
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Fig 1
Fig 2
Fig 3
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Figure (1):

a- (Left) embryo which died between 2-3 days Pl showing stunted growth, edema in the
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body especially around the head. There were also skin hemorrhage and general
congestion all over the body. (Right) normal embryo.

b- Embryo which died between 5-8 days Pl showing pale, swollen kidneys with congested
blood vessels.

Figure (2):

a- DVH-infected duckling showing the opisthotonus position.
b- DVH-infected duckling showing the enlargement of bile duct and enlarged mottled spleen.

¢- DVH-infected duckling showing the enlarged, congested hemorrhagic liver and necrosis

with some hemorrhages in enlarged pancreas.

d- Sample No. 16 showing Ascitis in infected Muscovy duckling.

Figure (3):

a- Infected liver showing the greenish-yellowish color under fluorescent microscope.

b- Infected spleen showing the greenish-yellowish color under fluorescent microscope.

DISCUSSION

In this study; a trial for DHV type | isolation from different randomly collected samples
from the freshly dead ducklings and diseased ducklings showing clinical signs similar to
DHYV type I in ducklings below one month old. These samples were collected during (2005-
2006) from private duck farms and small groups in villages of Dakahlia and Damietta.
Sixteen samples were collected, each sample contains liver, bile duct, spleen, pancreas,
kidney, and fecal samples; so 96 samples were prepared and used for virus isolation using
ECE aged 8-10 days-old via Ac route. Two blind egg passages were carried out for each
sample.

All samples were positive DHV type | except No0.8 &10.The positive DHV samples
showed stunted growth, edema in the bodyespecially around the head. There were also skin
hemorrhage and general congestion all over the body in embryos which died between 2-3
days PI, while embryos which died between 5-6 days Pl showed enlarged, congested liver
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with reddish-brown mottling and hemorrhage, severe necrosis most of the liver, enlarged gall
bladder with excess bile secretion, greenish secretions in intestine, swollen mottled spleen
and pale swollen kidneys with injected blood vessels. Also egg yolk and AF were green in
color these results were similar to those obtained by Fitzgerald et al 1968, Woolcock 1996,
and Woolcock 1998. Embryos which died between 2-3 days Pl were inoculated with liver,
kidney, and fecal samples (high virus titer), while embryos which died between 5-6 days Pl
were inoculated by pancreas, bile duct, and spleen (low virus titer) this is may be due to the
propagation of the virus takes place mainly in the hepatocytes then kidney and excreted
mainly in feces, so the virus titer is high. This result agreed with those obtained by Abd El-
Naby 1998 and El-Koffy 1997, who recorded ECE isolation and titration of DHV in liver
suspension that were 10" EIDso/ml, and 10%3! EIDso/ml respectively. Liver samples that gave
clear lesions and deaths in ECE within 2-3 days were titrated according to (Reed and
Muench 1938). The isolated virus titer was 10> EIDs, /ml at virus suspension of liver
sample, 10%° EIDso /ml at 1% passage, and 10”° EIDso /ml for 2™ passage. The 2™ passage
was used in identification of the virus and in experimental infection.

Identification of the isolated virus took place by AGPT & VNT. The obtained results
revealed that by using AGPT for detection of DHV type | directly from field’s samples
before inoculation in ECE showed that liver samples gave positive results and the other
samples were negative, while VNT gave positive results with all samples. This may be due to
VNT is able to detect little antigen per ml. So the negative results obtained by the use of
AGPT may be due to low concentration of the virus in the field’s samples. These results
obtained were agreed with Wachendorfer 1965, Shalaby 1972, Mahmoud 1980, Toth and
Norcross 1981b.

Experimental infection of isolated DHV type | (10" EIDso/ml) in ducklings showed the
typical signs of DVH type | 24-48 hrs. Pl as weakness, dullness, failed to keep up with the
group, and then they stopped walking and squatted with the eyes partially closed. Finally they
fell on their sides with spasmodic paddling leg movement and the head drown over the back
“opisthotonus position”. The mortality occurred 3-4 days of the first appearance of the
symptoms. Also the post mortem lesions seen in dead inoculated ducklings were found in the
liver which was enlarged, containing punctuate or ecchymotic hemorrhages and in some
cases the liver appeared congested. The bile duct was enlarged “bile duct hyperplasia” with
increase of the bile flow. The spleen in some cases was enlarged and mottled while in others
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showed lesions similar to that of the liver. The kidneys were swollen, hemorrhagic, and the
renal blood vessels were congested. The pancreas showed pancreatic necrosis and some what
hemorrhagic. Similar results were obtained by Woolcock 1989, Woolcock 1996, Woolcock
1998, and El-Koffy 1997.

Re-isolation of the virus from different organs of the experimentally infected ducklings
via AC of 8-10 days ECE and identified by IFAT. The isolated DHV type | was detected in
liver, spleen, pancreas, and kidney of experimentally infected ducklings of isolated DHV type
I using cryostat method of IFAT. In which the intensity of the reaction was clear in both liver
and kidney but less in both spleen and pancreas. These results were in agreement with those
obtained by Vertinskii et al 1968 who detected the virus from the internal organs from both
naturally and experimentally infected ducklings.

IFAT is a rapid diagnostic tool for DHV type I.

The results revealed that DHV type | causes nervous manifestations with diarrhea in
young ducklings less than one month of age; the virus was isolated from liver, bile duct,
pancreas, spleen, and kidney, and also feces of ducklings suffering from these signs. IFAT is
the most rapid definitive diagnostic tool for DHV type I.
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