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Abstract
Muscovy duck parvovirus (MDPV) is threatening industry and backyard Muscovy duck poultry throughout the
world. Here, we confirmed its presence in Indonesia for the first time. The outbreak described in this study occurred
in a small fatty liver (French: foie gras) industry in Tabanan, Bali, and affected ducklings aged 2–3 weeks. Although
older Muscovy ducks were present at the facility, they did not present signs of illness. Among the ducklings, the
morbidity and mortality rates were 100% and 90%, respectively. The initial incidence began on 15 June 2014 and
ended a month later. It reoccurred in January 2015. Clinical signs were lethargy, anorexia, watery diarrhoea, and
dyspnea. The most frequent pathological lesions were cardiac enlargement with pale pericardia, haemorrhage, and
enlargement of the liver. Dominant histopathology features were severe enteritis, epicarditis, and hepatitis. Using
polymerase chain reaction (PCR) and published primer pairs NS1/REP and VP1, MDPV infection was confirmed
with whole DNA isolated from the heart and liver homogenates. Sequencing of the PCR products resulted in 900 bp
NS1/REP and 1200 bp VP1 fragments specific to MDPV. The virus sequences from the two separated incidences
were completely homologous with one another. Now that MDPV has been detected in Indonesia, it should be
included in the differential diagnosis when evaluating ducklings with MDPV-associated symptoms.

Keywords: Muscovy duck; Parvovirus; Case; Epicarditis; Hepatitis;
cDNA sequence; NS1/REP; VP1

Introduction
Muscovy duck parvovirus (MDPV) has been discovered in Europe,
the United States, Japan, China, and Taiwan [1-6]. The virus is
threatening Muscovy duck meat and egg production in various
countries. The leading affected country in Europe is France, where
Muscovy and Mule ducks are also used for fatty liver (foie gras)
production by forced feeding [7]. In Asia, major foie gras exporters are
China and Thailand. In most countries, this waterfowl is kept as a
backyard-scavenging system, but it is also becoming a valuable food
commodity [8-10] as it is the case in Indonesia. Muscovy duck meat is
the key ingredient of a favourite local food in Bali, so called ‘lawar
kuir’. Additionally, Bali, being one of the major world tourism
destinations, also has some businesses that produce foie gras to supply
the French delicacy for foreign travellers to the island.
The MDPV is classified in the genus Dependovirus. This group is
also known as the adeno-associated viruses, which are replication
defective by nature and require the presence of a helper virus, typically
an adenovirus, to successfully replicate [11]. Establishing a definitive
diagnosis of MDPV is complicated. Genetically, the virus is closely
related to goose parvovirus (GPV), which infects goslings [12-14], and
previous work has demonstrated antigenic cross-reaction between
these two viruses [15]. Clinical and post-mortem findings in MDPVinfected ducklings resemble those of GPV-infected goslings [11], and
GPV can cause high mortality in Muscovy ducks as well [16,17].
Further complicating diagnosis of MDPV, the clinical symptoms of
MDPV infection are similar to those of not only GPV infection, but
also of duck enteritis and duck hepatitis type I infections [18].
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Here, we describe the clinical signs, post-mortem pathologic lesions,
and confirmation of MDPV in Indonesia using sequencing of
polymerase chain reaction (PCR) products.

Materials and Methods
Sample collection: On 14 July 2014 and in January 2015, the owner
of a newly founded foie gras industry in the Tabanan district of Bali
reported a high mortality of Muscovy ducklings, while the older
Muscovy ducks were not affected. The company generally purchased 2week-old ducklings from locals with backyard birds.
Field observation, necropsy, and sample collection were carried out
twice; once in July 2014 (incidence 1) and once in January 2015
(incidence 2). Three ducklings were necropsied from each visit. All
clinical, epidemiological, and pathological findings were recorded.
Virus isolation and identification: Virus isolation was conducted in
specific antibody-free chicken eggs to test for possible Newcastle
Disease virus (NDV) infection and in backyard Muscovy duck eggs to
test for MDPV. The presence of NDV was confirmed using a standard
haemagglutination inhibition (HI) assay [19], and reversetranscriptase (RT)-PCR applying a published primer pair [20]. The
Avian Influenza H5N1 detection was conducted as previously
published [21]. The presence of MDPV was confirmed using PCR with
primer pairs covering the NS1 [12] or REP [6], hereinafter is
mentioned as NS1-REP, and VP1 genes as previously described [1] and
then sequencing the results at the Eijkman Institute Jakarta using
BigDye® Terminator v3.1 Cycle Sequencing Kit (Life Technologies)
following the accompanying manual. The total DNA was isolated and
purified from heart and liver tissue homogenates, as well as from the
allantois fluid of inoculated Muscovy duck eggs, using a DNA isolation
kit (Invitrogen) following the protocol in the provided manual. The
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sequences were edited and aligned using ClustalW and subjected to
BLAST using the Mega5 software [22]. Upon confirmation, a
phylogenetic analysis of both gene fragments was conducted together
with the available GenBank MDPV and GPV sequences from various
countries.
Tissue sample preparation: Tissue samples showing pathological
lesions were preserved in buffered formaldehyde and embedded in a
paraffin block. The tissues were cut into sections 2–3 μM thick and
stained with haematoxylin-eosin (HE).
Accession numbers: All sequences discovered in this study have
been submitted to GenBank with the following accession numbers
KR004178-KR004181.

available in GenBank, but distinctly separate from GPV. In the VP1
sequence phylogeny reconstruction (Figure 6), the result shows the
same pattern, except that the MDPV-GX5 strains were significantly
separated from the others (bootstrap value 99). Deduced amino-acid
residue analyses (not shown) show that the UDAYANA-MDPVs have
unique amino acid residues, isoleucine (I) at position no. 496 of
NS1/REP and arginine (R) as amino acid no. 160 of VP1, while other
published strains have threonine (T) and lysine (K), respectively. The
amino acid numbering is based on the published sequence of MDPVGX5, acc. number KM093740.

Results
In incidence 1, the total number of Muscovy ducks on the premises
was 230, which included 30 adults, 50 sub-adults (aged 2–3 months),
and 150 ducklings (2–3 weeks old). The facility was located in a
highland rice field, which was separated from other birds in the
community. Upon our visit, the outbreak had affected all of the
ducklings, whereas the ducks in the older age groups were completely
healthy. The daily number of deaths was generally three to six. Death
usually occurred 2–3 days after the appearance of clinical signs. Only
eight out of 150 ducklings survived, all showing retracted growth. In
incidence 2, 24 ducklings were affected; of those, 13 were sick and nine
died.
Clinical signs were lethargy, anorexia, watery diarrhoea, dyspnea,
and torticollis. Consistent pathological findings were heart dilatation
with pale wall, especially around the atrium, and fibrinous pericardium
(Figure 1). The liver was consistently enlarged with multi-focal
necrosis. Severe lung necrosis, tracheal congestion, and intestinal
haemorrhage were observed in two birds, one from each incidence.
Consistent microscopic lesions were severe enteritis necroticans from
serous to mucous membrane, especially in and around the crypts of
Lieberkuhn (Figure 2), diffuse hepatitis (Figure 3), and epicarditis
(Figure 4). Other macroscopic and microscopic findings, which were
inconsistent among the necropsied birds, were haemorrhage in spleen,
pancreas, and kidney, as well as severe inflammation with complete
follicle atrophy in the spleen, necrosis of the bursa of Fabricius, multifocal necroses in the pancreas, interstitial myocarditis, and
perivascular cuffing in the brain.
DNA was isolated from both heart and liver tissue homogenates
collected in both cases and from viruses harvested from Muscovy duck
eggs. Specific bands were visualized upon PCR of both NS1/REP and
VP1 gene fragments in the DNA from the ducklings, but not from the
harvested Muscovy duck eggs. NDV could be confirmed from one of
the samples that showed torticollis and severe lung haemorrhage
(Figure 2). The result of AIV detection was negative. The MDPV-PCR
product sequences of both gene fragments were each 100%
homologous between incidents. The BLAST results showed that the
NS1/REP and the VP1 have 99% homology with the MDPV sequences
available in GenBank, and that the sequence coverage was 100%. The
readable sequences of NS1/REP and VP1 were 911 and 1,069 bp,
respectively.
Phylogenetic analysis of the NS1/REP gene fragment (Figure 5)
shows that the MDPV detected in this study, designated as
UDAYANA-MDPV-A and UDAYANA-MDPV-B, form a common
cluster with all MDPV, including Barbarie DPV strain FM/Hungary
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Figure 1: Representative MDPV incidence in Bali, Indonesia
showing an in situ necropsied animal (left), and its heart (upper
right), lungs (middle right), and liver (bottom right).

Figure 2: Histology of an intestine from a representative MDPV
incidence in Bali, Indonesia. The tissue sections were stained with
HE and observed under a microscope (magnification 20 × 10).
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agar media. Escherichia coli were cultivable from intestine tissue and
assumed to be normal intestinal microflora.

Figure 3: Histology of an liver from a representative MDPV
incidence in Bali, Indonesia. The tissue sections were stained with
HE and observed under a microscope (magnification 40 x 10).

Figure 5: Phylogenetic analysis of MDPV NS1/REP of UDAYANAMDPA and MDPB together with the available GenBank sequence
data of MDPV and GPV strains from various countries. The strain
name, country origin, and accession number of each strain are
indicated. The trees were constructed using the neighbour-joining
method with K-2 parameters and bootstrap with 1,000 replicates.
Bootstrap values of higher than 90 are shown. The analysis was
done using a Mega5 package [22].

Figure 4: Histology of an myocardium from a representative MDPV
incidence in Bali, Indonesia. The tissue sections were stained with
HE and observed under a microscope (magnification 20 × 10).

Discussion
This is the first report of MDPV in Indonesia. The disease was not
listed in the initial differential diagnosis, as there has been no previous
report on its possible presence in the area. Having clinical signs of
torticollis and extremely high mortality, the tentative diagnosis was
NDV or avian influenza virus (AIV) infection. NDV is known to infect
various bird species. The NDV of duck origin is pathogenic to chicken,
duck, and Muscovy duck [23,24]. The high mortality initially led to a
suspicion of AIV of H5N1 subtype. Both NDV and AIV are endemic
throughout Indonesia, including in Bali [25-31]. NDV, but not AIV,
was successfully confirmed using egg culture, serology, and RT-PCR
(not shown). Additionally, no bacteria could be detected from lung,
myocardium and liver tissues following culture in nutrient and blood
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Figure 6: Phylogenetic analysis of MDPV NS1/REP and VP1 of
UDAYANA-MDPA and MDPB together with the available
GenBank sequence data of MDPV and GPV strains from various
countries. The strain name, country origin, and accession number
of each strain are indicated. The trees were constructed using the
neighbour-joining method with K-2 parameters and bootstrap with
1,000 replicates. Bootstrap values of higher than 90 are shown. The
analysis was done using a Mega5 package [22].
The histopathological picture of the myocardium did not fit with
any NDV reports, so we continued to look for another explanation.
The consistent epicarditis and diffuse hepatitis led to the possibility of
MDPV or other diseases, such as duck viral hepatitis virus [32,33]. The
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applied PCR protocol testing for MDPV detected sharp signals from
the heart and tissue homogenates, but not from the eggs. Sequencing
confirmed that the products were NS1/REP and VP1 specific to
MDPV. The failure to grow the virus in Muscovy duck eggs might have
been caused by the presence of maternal antibodies in the eggs. It is
almost impossible to find an MDPV antibody-free egg, as the
appropriate detection test is not available. However, it should be
possible to cultivate MDPV in MDPV antibody-free Muscovy duck
eggs [1].
Almost all clinical and pathological signs resembled those
previously published for typical MDPV infection [16]. Consistent
clinical signs were lethargy, anorexia, watery diarrhoea, and dyspnea.
Consistent pathological findings were heart dilatation with pale wall,
especially around the atrium, and rounded tips, as well as
hepatomegaly with multi-focal necrosis. Consistent microscopic
lesions were enteritis, epicarditis, and diffuse hepatitis. The novel
macroscopic lesion of epicarditis has not been described in all animal
parvovirus infections.
The sequences of the PCR products of both gene fragments were
each 100% homologous between collection times. This is typical for
parvovirus population sequence data [34,35]. The MDPV identified in
this study, UDAYANA-MDPA and -MDPB, are typical MDPV in that
they share a common cluster with all worldwide MDPV strains and are
distinctly separated from GPV. In contrast, one unusual MDPV, SAASSHNA strain, is believed to be the result of recombination between
MDPV and GPV [36]. The phylogeny of NS1/REP also indicates that
some GPV’s are clustered with MDPV. This might explained the
former observation that GPV can infect Muscovy duck [16,17]. Two
unique substitutions are found in the UDAYANA-MDPV, which are
T496I in NS1/REP and K169R in VP1 (MDPV-GX5 numbering).
These unique residues can be used as molecular markers of the
UDAYANA-MDPV strains. The possible role of these substitutions on
the biology of these MDPV strains needs to be elucidated, and they
may explain the novel epicarditis caused by these strains.
The spread and the history of MDPV in Indonesia need to be
investigated. We believe that MDPV is not new in Indonesia. As
reported in Taiwan, GPV and MDPV seem to be endemic there [6].
The agent seems to circulate since long time in Bali, as there was no
history of animal transport from other island in Indonesia prior to the
incidence of the case under studied. The owner of the farm has
collected adult duck from his neighbours. The obvious outbreak might
have happened due to the presence of high density of susceptible
species. This might have caused the presence of anti-MDPV antibody
in eggs that lead to the failure to isolate the virus as described above.
The economic loss due to MDPV might negatively affect Muscovy
duck production. Now that this virus has been detected in Indonesia, it
should be considered as a possibility when evaluating sick ducklings.
This outbreak occurred following the transport of very young
ducklings, and it is possible that transport stress and age are
predisposing factors. To avoid predisposing young ducklings to MDPV
infection, transport should be avoided or occur at six weeks of age or
older. Moreover, vaccination against MDPV should be applied if large
production facilities are to be established. Vaccines that are based on
inactivated or attenuated GPV or MDPV strains have been applied in
Europe [37-39]. Until a local vaccine can be developed, these vaccines
should be imported into Indonesia from Europe.
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