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NEW PIG DISEASE IN HUNGARY: POSTWEANING MULTI-
SYSTEMIC WASTING SYNDROME CAUSED BY CIRCOVIRUS
(SHORT COMMUNICATION)
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Postweaning multisystemic wasting syndrome (PMWS), a new disease in
Hungary, was recognized in a swine herd located in Southeast Hungary, during
the early winter of 1999. The first clinical signs of paleness, anaemia, and lean-
ness appeared immediately after weaning, at the age of 40—50 days. Pustules were
frequently observed on the skin of the trunk, and signs of necrotic dermatitis were
also visible. A syndrome of poor growth and wasting was characteristic of the af-
fected pigs. A porcine circovirus (PCV), the suspected causative agent, was de-
tected by polymerase chain reaction (PCR). Sequencing data and restriction endo-
nuclease (RE) analysis of the PCR products suggested that the virus belonged to
the PCV-II group where all the causative agents of PMWS are also grouped.
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Porcine circovirus (PCV) was initially recognized in Germany (Tischer et
al., 1974; Tischer et al., 1982) as a contaminant of continuous pig kidney cell
lines. It had been considered an apathogenic virus until recently when a connec-
tion between PCV and the postweaning multisystemic wasting syndrome
(PMWS) of pigs was established in Canada (Ellis et al., 1998).

Porcine circoviruses can be divided into two groups based on their anti-
genic properties and nucleotide composition: PCV-I comprises apathogenic vi-
ruses that contaminate pig cell lines while the members of PCV-II are the recog-
nized causative agents of PMWS (Allan et al., 1998). Based on serological stud-
ies PCV-I occurs in Germany (even in wild boars) (Tischer et al., 1986; Tischer
et al., 1995), Northern Ireland (Allan et al., 1994), Canada (Dulac and Afshar,
1989), Great Britain (Edwards and Sands, 1994), and New Zealand (Horner,
1991). PMWS caused by PCV-II has been reported from Ireland (Spillane et al.,
1998), Northern Ireland (Kennedy et al., 1998; Mechan et al., 1998), France
(LeCann et al., 1997), Spain (Segalés et al., 1997), Canada (Clark, 1997), the
USA (Daft et al., 1996), Denmark (Allan et al., 1999), South Korea (Choi and
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Chae, 1999), and Japan (Onuki et al., 1999). This is the first report based on
clinical and pathological findings, confirmed by polymerase chain reaction
(PCR) assay, of the presence of PCV-II and PMWS in Hungary.

Case history

A syndrome of poor growth and wasting in weaned pigs was reported to the
Veterinary Institute of Debrecen, Hungary during the early winter of 1999. The af-
fected stock, located in Southeast Hungary, had been established four years ago. The
stock of 700 sows had achieved a good level of productivity and it had been free of
significant pig pathogens.

Clinical observations

The onset of the clinical signs was usually observed at the age of 40—50
days (shortly after weaning) though earlier occurrence was noticed in few cases.
The affected animals showed retarded growth, failure to gain weight and became
dull (Fig. 1). Clinical investigations revealed paleness, anaemia, sometimes se-
vere emaciation, rough and long hair, tachypnoea or dyspnoea and coughing in a
few cases. Some animals showed jaundice and/or pneumonia and diarrhoea. The
frequent occurrence of pustules over the skin of the trunk and signs of necrotic
dermatitis at the tip of the tail and at the edges of the ears indicated severe im-
pairment of the pigs’ general condition. A small proportion of the affected ani-
mals died within a few days after the onset of the first clinical signs and the ma-
jority of the diseased pigs died within two to three weeks. The separation of the
clinically sick animals almost absolutely prevented the spread of the disease.
Morbidity and mortality reached 30% and 15%, respectively. The reproductive
status and management of the stock were satisfactory and the fattening line was
not affected by any severe malcondition.

Pathological findings

The most significant pathological findings observed in 29 pigs subjected
to postmortem examination were the following: the lymph nodes were pale and
enlarged throughout the body, but the mesenteric ones showed the most severe
changes. The pleural cavities contained a large amount of yellow, viscous pleural
fluid, the lungs were oedematous, and hydropericardium was observed in several
cases (Figs 2 and 3). In addition to the above findings, signs similar to mulberry
heart disease but without the haemorrhages of the heart, subacute interstitial
bronchopneumonia, and dystrophy of the liver were also noticed in some cases.
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Fig. 1. Clinical picture of circovirus-affected pigs. Some of the animals seem dull, retarded in
growth, and hairy

Fig. 2. Necropsy of the dead animals revealed accumulation of a large amount of viscous pleural
fluid, and severe hydropericardium
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Fig. 4. Histopathological findings in the lymph nodes. The affected tissues showed macrophage in-
filtration, formation of syncytia formation, lymphoid cell depletion, and giant cell formation.
Haematoxylin and eosin, x 160
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The histopathological examinations revealed severe macrophage infiltration,
syncytia formation, lymphoid cell depletion and giant cell formation in the lym-
phoid tissues (Fig. 4). In addition to the histological evidence of oedema in the
lungs, perivascular hyperplasia of histiocytes and lymphoid cells was observed.

Pasteurella multocida was isolated in some cases from the lungs; other-
wise the organs were bacteriologically negative. Efforts to demonstrate the pres-
ence of eperythrozoons as causative agents for the necrotic changes gave no
positive result. Similarly, no fumonisin B1 toxin could be demonstrated in the
feed, as one could expect it to explain the sometimes enormous extent of oedema
in the lungs.

Polymerase chain reaction

In order to demonstrate the presence of PCV in the different organs of the
29 autopsied pigs, polymerase chain reactions (PCR) were carried out. Primers
were designed based on the available Genbank circovirus sequence data, target-
ing sequences that are fully conserved among all known PCV isolates to ensure
the detection of possible genomic variants. The calculated size of the PCR prod-
uct, using these primers (Circl: 5’- AGGCGACCGCAGAAGAAG -3’°, and
Circ2: 5’-TGGTACTCCTCAACTGCTGTCC -3’) was 886 base pairs. The
primers flanked a sequence that is variable between PCV-I and PCV-II viruses,
providing a simple way of differentiating the two groups by restriction endonu-
clease (RE) analysis. Lungs, bone marrow, spleen, liver, kidney, mesenteric and
mediastinal lymph nodes served as targets and the nucleic acid content of the
samples was extracted as described earlier (Kiss et al., 1996). The PCR was car-
ried out under the conditions according to Kiss et al. (1996). Figure 5 shows the
undigested DNA amplified from a lung sample, together with PCV positive and
negative controls (kindly provided by Dr. Yuehua Cai, Animal Health Laborato-
ries, Guelph, Canada). The resulting products migrated at the expected size dur-
ing agarose gel electrophoresis. The DNA products were digested with Xbal and
EcoRI REs, which are able to distinguish PCV-I and PCV-II. Xbal digested PCR
products (PCV-II) of the lung samples from four different pigs and from the
bone marrow, spleen and mediastinal lymph node of the same pig are also shown
in Fig. 5. All 29 pigs were positive in PCR, the lungs reacted in 20 cases, the
mediastinal lymph nodes in 17 cases, the bone marrow in 28 cases and the spleen
in 22 cases. A number of PCR products were purified from the gel and se-
quenced in both directions with the two PCR primers, using an ABI PRISM se-
quencing device. The sequences of the PCR products were compared to the data
deposited in the Genbank and it was verified that they originated from a type II
porcine circovirus (data not shown).
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Fig. 5. Agarose gel electrophoresis of PCR products. Lane M: molecular weight marker (sizes in
kilobase pairs are indicated on the left); lane 1: lung sample; lane 2: negative control;
lane 3: positive control; lanes 4—7: Xbal digested PCR products from the lungs of different pigs;
lanes 8—10: Xbal digested amplicons of 8: bone marrow, 9: spleen, 10: mediastinal lymph node
of the same pig (of lane 7)

Conclusion

Based on the above clinical, gross and histopathological findings, and on
the performed molecular biological investigations it was concluded that the ob-
served disease was PMWS. So far this is the first report on the appearance of
PCV and consequently PMWS in Hungary. Although all other causative agents
could be excluded, further studies are needed to fulfil the third element of Koch’s
postulates with circoviruses isolated from infected pigs. As a result of the find-
ings described in this paper, a wider epidemiological survey has been started in
our institute to size the PCV-affected areas of the country and to determine the
possible origin of this newly diagnosed virus.
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