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Abstract

This article reports on the occurrence and diagnosis of Aujeszky’s dis-
ease in a dog. The procedure for isolation and identification of Aujeszky’s
disease virus was described. A dog of unknown breed aged about two years
died of Aujeszky’s disease after consuming animal offal (internal organs:
lungs, spleen, kidneys) fed by the owner after slaughtering piglets and pre-
paring meat for cooking. As early as 24 hours after consuming the offal, the
dog manifested characteristic symptoms of Aujeszky’s disease, which were
immediately recognized by the veterinarian. The death occurred within less
than 24 hours upon first clinical signs of disease. Aujeszky’s disease virus
was isolated and identified from brain and internal organ (lung and spleen)
samples of the dog at the Department of Virology of the Scientific Veteri-
nary Institute ,Novi Sad® Isolation and identification of the virus was per-
formed on PK-15 porcine kidney cell line and using nested PCR technique.
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AUJESKIJEVA BOLEST KOD PSA - PRIKAZ SLUCAJA
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Kratak sadrzaj

U radu je dat opis nastanka, razvoja i dijagnostikovanja Aujeski-
jeve bolesti kod psa. Opisan je postupak izolovanja i dokazivanja virusa
Aujeskijeve bolesti. Pas nepoznate rase, uzrasta oko 2 godine uginuo je
od Aujeskijeve bolesti nakon konzumiranja iznutrica (unutrasnji organi:
pluca, slezina, bubrezi), koje je psu dao vlasnik nakon obrade prasadi i
pripreme mesa za pecenje. Pas, je ve¢ 24 sata posle konzumiranja iznutrica
ispoljio karakteristicne simptome Aujeskijeve bolesti, §to je veterinar, koji
je pregledao psa odmah uocio. Uginuce psa je usledilo za nepunih 24 sata
nakon ispoljavanja simptoma. Na Odeljenju za virusologiju, Nau¢nog in-
stituta za veterinarstvo ,,Novi Sad“ iz uzoraka mozga i unutrasnjih organa
(pluca i slezina) obdukovanog psa izolovan je i dokazan virus Aujeskijeve
bolesti. Izolovanje i dokazivanje virusa Aujeskijeve bolesti vr$eno je na kul-
turi ¢elija PK-15 i upotrebom nested PCR tehnike.

Kljucne reci: Aujeskijeva bolest, pas, izolovanje i dokazivanje virusa

INTRODUCTION

Aujeszky’s disease (AD), also known as Pseudorabies, is an infectious dis-
ease caused by a Suid herpesvirus 1 (SHV-1) from the family Herpesviridae,
subfamily Alphaherpesvirinae. The virus infects the central nervous system
and other organs, such as respiratory tract of dogs, cats, cattle, sheep, rabbits,
foxes, etc. Clinical signs do not occur in humans i.e. the disease is not zoonosis.
Seroconversion has been reported, but there is no evidence that the virus rep-
licates significantly or is shed from people (CFSPH, 2017). Pigs are considered
as a natural host and the main reservoir of the virus but the characteristic clini-
cal picture is manifested only in the suckling and sometimes in the weaned
piglets. Aujeszky’s disease in dogs was first described in Hungary in 1902. Pets
can get infected by consuming contaminated raw pork meat. So far, there are
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no reports on direct dog-to-dog transmission. In dogs, after consuming meat
contaminated with AD virus, the virus enters nerve endings in the mucosa and
spreads to the brain along nerve axons (Kotnik et al., 2006). The incubation pe-
riod is usually 2-6 days in the category of suckling pigs and less than 9 days in
cattle and sheep. Reported incubation periods in dogs and cats range from 2 to
10 days, but most cases probably become apparent in 2-4 days (CFSPH, 2017).
The infection of non-adapted species (such as dogs), results with death within
few hours after showing of the first symptoms (Kotnik et al., 2006).

The diagnosis of Aujeszky’s disease can be confirmed considering the ob-
served clinical picture, epidemiological data and in the laboratory by virus iso-
lation from the oro-pharyngeal fluid, nasal fluid (swabs) or tonsil swabs from
living pigs, or from tissue samples (brain, tonsils, lung, mandibular and medi-
astinal lymph nodes) from dead pigs. On susceptible cell cultures, Aujeszky’s
disease virus induces cytopathogenic effect (CPE) within 24-72 hours. Poly-
merase chain reaction (PCR) is applicable for identification of the isolated vi-
rus. The PCR is based on the selective amplification of a specific part of the
genome using two primers located at each end of the selected sequence. A real-
time PCR has been developed for virus identification and differentiation be-
tween vaccinal and wild-type viruses based on specific detection of gB and gE
genes. Virus neutralisation (VN) has been recognised as the reference method
for serology, but for monitoring and surveillance diagnostic purposes it has
been widely replaced by the enzyme-linked immunosorbent assay (ELISA)
(Moennig et al., 1982; OIE, 2012).

There is no specific treatment for AD, except supportive care and treat-
ment for secondary infections (CFSPH, 2017). Specific control strategies for
eradication of AD are conducted in pigs and are based on application of marker
vaccines. The EU countries have successfully eradicated AD or have been con-
ducting relevant programs for its eradication thus being considered AD-free
(COMMISSION DECISION 2008/185/EC). Accordingly, AD does not occur
in most of the EU countries and is observed only in the population of wild
boars, which are nowadays considered major virus reservoir in Europe (Meier
et al,, 2015). The disease has been identified in hunting dogs in Croatia after
consumption of wild boar meat (Keros et al., 2015). Aujeszky’s disease has also
been reported in dogs in several European countries such as Hungary, Austria,
Spain, Italy, Belgium and Croatia (Quiroga et al., 1998; Cay and Letellier 2009;
Thaller et al., 2006; Sozzi i sar., 2012; Pizzurro et al., 2016).

The Aujeszky’s disease is enzootic in swine population in Vojvodina region.
Pusi¢ and co-workers (2011) pointed out that AD intermittently occurs in the
population of domestic pig in Vojvodina; however, it has been identified in
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another six animal species - cattle, sheep, dogs, cats, donkeys and badgers. All
these species, except badgers, were in immediate contact with pigs or were fed
with row pork meat. Previous serological surveys conducted in wild boar in
Serbia were limited but suggested a relatively high AD seroprevalence (Lazi¢
et al.,, 2015; Milicevié et al., 2016).

The objective of this study is describing occurrence and clinical symptoms
of AD in dog fed with pigs offal with no thermal treatment (internal organs:
lungs, spleen, kidneys) and identification of AD virus from the sample materi-
al obtained at autopsy. Moreover, the aim is to describe the virus isolation and
identification procedures using cell cultures and molecular methods (PCR).

MATERIAL AND METHODS
Tissue samples

The autopsy of the dog died with suspected clinical symptoms for AD, and
samples collection for laboratory testing’s was performed at the Scientific Vet-
erinary Institute ,,Novi Sad“. Based on the report of the veterinarian, rabies was
excluded as the dog has previously been vaccinated several times, according
to the Law of RS. At necropsy, focal pulmonary, gastric and renal hemorrhag-
ies were recorded. The splenic pathology was particularly uniform, character-
ized by numerous dark-red to black, raised, soft, blood-filled areas of various
sizes. Samples of brain tissue, lungs and spleen were collected for isolation of
Aujeszky’s disease virus. To the purpose of virus isolation, the samples were
homogenized in Phosphate-buffered saline (PBS). Homogenates were centri-
fuged at 3000 x g for 10 min and supernatants were filtrated through 0.45 pm-
pore filters and used for inoculation. One of sample was prepared from pool of
organs (lung and spleen) and second sample was the brain tissue.

Virus isolation

The virus isolation was performed on porcine kidney cell line (PK-15,
ATCC CCL-33). From a 6-well cell culture plate (Sarstedt, Germany) with a
monolayer of 24-hour old PK-15 cell line (of passage No: 164) (ATCC), the
cells growing medium has been poured. Supernatants (0.3 mL) of both brain
and organ samples (filtrate) were inoculated into two wells of culture plate
each. The cells from remaining two wells were saved as a control. The inocu-
lated culture plate was incubated for 60 min at 37+1°C. After incubation, 3
mlL-aliquots of cell maintenance medium were added into each well and the
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plate was further incubated at 37+1°C. Inoculated cells were observed daily for
the occurrence of CPE using inversion microscope.

Identification of isolated virus

Identification of isolated virus has been performed by Polymerase Chain
Reaction (PCR). From the supernatant and cell suspension with cytopatho-
genic effect, the DNA extraction was performed using commercial kit QIAamp
DNA Mini Kit according to manufacturer’s instruction (Qiagen, Germany).

A total of 5 ul of sample DNA was used to run a PCR and nested PCR
methods with “HotStar Taq Master Mix Kit” (Qiagen, Hilden, Germany) in
25ul reaction mixture volumes. The gB gene of AD virus was amplified using
previously published oligonucleotide primers (Balasch et al., 1998). The size of
the first stage PCR product was 334 bp. The second stage (nested) PCR prod-
uct size was 195 bp. In both stages, primers were used at a concentration of 0.2
mM, dNTPs at 200 mM and Taq polymerase at 1 U per reaction. The first stage
of reaction consisted of 35 cycles of denaturation at 95°C for 60 s, annealing
at 60°C for 45 s and extension at 72°C for 30 s. The second stage of reaction
(nested PCR) consisted of 30 cycles of denaturation at 95°C for 60 s, annealing
at 65°C for 45 s and extension at 72°C for 30 s. PCR products were visualized
through UV light in a 2% agarose gel, stained with ethidium bromide.

RESULTS AND DISCUSSION
The clinical signs of Aujeszky’s disease

A dog of unknown breed aged about two years was raised in the yard of
owner, which fed the dog with piglet offal (lungs, spleen, kidneys) after slaugh-
tering piglets and preparing meat for cooking. The day after consuming animal
offal, the dog manifested unusual behaviour, and the owner referred to the
veterinarian, who notices clinical signs of ataxia and scratching in the region of
head and neck. Veterinarian had a suspicion on Aujeszky’s disease and applied
symptomatic treatment. The dog died on the same evening and the owner sub-
mitted the carcass to the Scientific Veterinary Institute ,,Novi Sad“on the next
morning to excluding rabies as a potential cause of death.

Virus isolation

Cytomorphological changes indicating multiplication of Aujeszky’s disease
virus (occurrence of big circular cells with extensions on the margins of the
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monolayer where cells were completely destroyed) were observed on porcine
kidney cell line (PK15) in both plate wells 48 hours after brain tissue inocula-
tion. Cytomorphological changes on cell cultures inoculated with internal or-
gan samples were observed some 72 hours post inoculation. Throughout next
few days, cytomorphological changes have been even more pronounced. On
5% day characteristic cytomorphological changes involved about 90% cells in
each well of the inoculation plate. There were no changes on cells in two PK-15
cells control wells.

Identification of isolated virus

Aujeszky’s disease virus was identified from the supernatant and suspen-
sion of cells with cytopathogenic effect using nested PCR method. Besides
afore mentioned sample of PK-15 cells with obvious CPE (inoculated with
brain sample of died dog), nine samples of aborted pig foetuses negative for
AD virus were also included in the reaction. The obtain nested PCR product
of 195 bp was visualized in 1.5 % agarose gel with 0.5 pg/ml ethidium bromide
solution (Fig.1).

Figure 1: Cytomorphological changes (cytopathogenic effect) as a result of Aujeszky’s
disease virus replication on cell cultures PK-15 and positive virus finding with nested
PCR technique as the method for virus confirmation

A - Cytopathogenic effect: circular cells with cellular extensions on the margins cell-
free layer

B - nested PCR products (from left to right): 1 - 4 - tissue samples of negative
aborted pig fetuses; 5 - positive brain sample from dog; 6 - negative control (water);
7- positive control; 8 - 100bp DNA ladder; 9-13 negative tissue samples of aborted

pig fetuses.
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Aujeszky’s disease is widely present on pig farms in the Republic of Serbia,
and only few of them are AD-free (Pusi¢ et al., 2011; Prodanov-Radulovi¢ et
al., 2015). Research in this study is in accordance with a range of studies world-
wide, which confirmed presence of AD in dogs. The disease was reported in
Austria and Germany in 2006 and 2009, respectively. These are the first cases of
Aujeszky’s disease since 1997, when the disease was eradicated in these countries
(Thaller et al., 2006; http://www.promedmail.org/post/20100107.0067). Sozzi
and collaborators (2012) in Italy, offered an interesting insight into genomic
characterization of the strains of Aujeszky’s disease virus - clear differentiation
between strains isolated from hunting dogs, which were similar to those iso-
lated from wild boars and strains isolated from dogs on the farms, which were
similar to those affecting domestic pigs. Moreover, in Italy in 2014, a virus was
detected in a 7-year old hunting dog that was in contact with blood of wild
boar. The AD virus was detected and isolated by real-time PCR and rabbit kid-
ney cell culture (RK13) (Pizzurro et al., 2016). In 2007, in Belgium, Aujeszky’s
disease was confirmed by the methods of virus isolation (PK-15) and real-time
PCR in two hunting dogs manifesting characteristic clinical symptoms. The
identified strains were highly pathogenic for dogs, and strains that have previ-
ously been isolated from wild boars strongly indicated that the virus circulates
among the wild boar population even though there were no reports on virus
transmission to domestic pigs (Cay and Letellier, 2009). Aujeszky’s disease was
confirmed in 7 dogs in Spain (1995) as well as in 13 dogs in Beijing, China in
the period 2011-2013 (Quiroga et al., 1998; Zhang et al., 2015).

CONCLUSIVE REMARKS

Clinical signs of Aujeszky’s disease are easily recognizable. Laboratory
diagnostic methods like virus isolation and PCR detection of Aujeszky’s dis-
ease virus, used in this study further facilitate the diagnosis of the disease.
Aujeszky’s disease virus was isolated on cell culture and identified from the
supernatant and suspension of cells with cytopathogenic effect using nested
PCR method.

Feeding domestic carnivores with fresh, no thermal treatment pork meat,
poses a great risk for the occurrence of AD in such animals. Accordingly, un-
controlled feeding domestic carnivores with fresh pork meat can result in oc-
currence and spreading of Aujeszky’s disease among the population of domes-
tic animals.
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