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Aujeszky's disease virus
infection concurrent
with postweaning
multisystemic wasting
syndrome in pigs
G. M. RODRIGUEZ-ARRIOJA, J. SEGALES,
C. RoSELL, J. QUINTANA, S. AYLLON,
A. CAMPRODON, M. DOMINGO
POSTWEANING multisystemic wasting syndrome (PMwS) is
a recently described disease affecting late nursery and fatten-
ing pigs which has been associated with porcine circovirus
(PCV) infection. Affected animals have systemic lesions, the
major organs involved being lymphoid tissues, lung, liver and
kidney (LeCann and others 1997, Segales and others 1997b,
Ellis and others 1998). Some evidence suggests that PMWS-
affected pigs may be immunosuppressed. First, Pneumocystis
carinii has been found in the lungs ofapproximately 5 per cent
of PMws-affected pigs in Canada (Clark 1997), and a variable
degree oflymphocytic depletion in lymphoid tissues, with the
presence ofPCV nucleic acid in macrophage/monocyte lineage
and antigen-presenting cells, is regularly found in the disease
(Segales and others 1997b, Allan and others 1998, Ellis and
others 1998). Deficiency in the immune response may increase
the occurrence of other infections, or even modify the clini-
cal presentation of diseases.A relationship of concurrent viral
or bacterial infections with PMWS has not yet been reported.
This short communication describes two cases of concurrent
PCV and Aujeszky's disease virus (ADV) infection, in two two-
and-a-half-month-old pigs from a 340-pig fattening farm in
Osona (Barcelona, Spain), one ofwhich was also infected with

PCV nudeic aid presence
Tissue Pig 1 Pig 2 Pig 3

Lung +++ - +
Liver + - -
Spleen ++ _ +
Intestine ++
Peyer's patches +++ + ++
Tonsil ++* + ++
Inguinal superfical LN +++ + ++
Mesenteric wN ++ ++
Mediastinal LN +++ + ++
Submandibular LN +++ + ++
Perirenal LN +++ + ++
Bone marrow ++ - NT
Stomach
Kidney +

LN Lyrnph node, - Absence, + Lowi, ++ Moderate, +++ High

porcine respiratory and reproductive syndrome virus (PRRsv).
An unusual localised pattern ofADV antigen distribution was
observed in tissues of these pigs.

Approximately 10 per cent ofthe pigs on the fattening farm
showed signs of poor body condition, mild hyperthermia
(40°C), and paleness of the skin. Dyspnoea, and mild diar-
rhoea, with occasional bloody scours, were also seen in some of
the affected animals and the mortality rate ofaffected pigs rose
to 80 per cent. The farm had only one pig source, in which sows
were vaccinated against Aujeszky's disease (live vaccine using
N1A-4 strain, gE-negative, with aqueous adjuvant), erysipelas
and porcine parvovirosis. The routine vaccination programme
of the affected farm included only one ADv vaccine (live vac-
cine using Bartha K-61, gE-negative, with aqueous adjuvant)
at three months of age. Affected pigs in this study were still
unvaccinated. Previous necropsies made by the veterinary prac-
titioner showed gastric ulcers in the pars oesophagica and the
presence ofblood in the small intestine. Proliferative ileitis was
also suspected. Treatments based on oxytetracycline and tyoslin
did not improve the clinical picture.
A complete necropsy was performed in three pigs. Samples

from the lymph nodes (mesenteric, mediastinal, superficial
inguinal, submandibular, and perirenal), lung (at least four
sections for each pig), liver, kidney, spleen, ileum, pancreas,
adrenal gland, tonsil, bone marrow and stomach, were fixed
in 10 per cent phosphate-buffered formalin. Routine
histopathological procedures were carried out. An immuno-
histochemical technique, based on previously described pro-
tocols (Halbur and others 1994, Segales and others 1997a),
was used to detect ADV and PRRSV antigen in tissues. An in situ
hybridisation technique to detect PCV nucleic acid was also
done (Segales and others 1997b).Additional studies included:
serology against PRRSV, ADV, Mycoplasma hyopneumoniae and
swine influenza virus (siv), haematology (complete
haemogram, leucocyte differential count, and serum protein
concentration of pigs 2 and 3), and hepatic enzyme profile.

Macroscopic findings consisted of a generalised lym-
phadenopathy, non-collapsed, grey-mottled lung, and
chronic gastric ulceration of the pars oesophagica in the three
examined pigs. Pigs 1 and 2 had an enlarged spleen and gall-
bladder wall oedema, pigs 1 and 3 had cranioventral pul-
monary consolidation and pig 1 also had hepatomegaly.

Histopathological findings were characterised by a vari-
able degree oflymphocyte depletion together with histiocytic
inflammatory infiltration of lymphoid tissues (including
lymph nodes, tonsils and Peyer's patches) (Fig 1), and acute
to subacute interstitial pneumonia. Pigs 1 and 3 had lym-
phoplasmocytic periportal hepatitis, and pigs 1 and 2 had
mild centrilobular hepatic necrosis. Pig 2 had slight multifo-
cal interstitial nephritis. Multifocal necrotising lymphadeni-
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FIG 1: Moderate
lymphocyte depletion
with intense histiocytic
inflammatory
infiltration in the
inguinal superficial
lymph node of pig 1;
note the presence of a
syncytial cell within the
inflammatory
infiltration.
Haematoxylin and
eosin. Bar=50 ,um

FIG 2: Extensive necrotising lymphadenitis (*) in the mediastinal
lymph node of pig 3. Haematoxylin and eosin. Bari400 pm

tis was found in the mediastinal lymph node in pigs 1 and 3
(Fig 2), and necrotising tonsilitis was present in pig 3.

Pcv nucleic acid was detected in almost all the tissues ofthe
pigs to a varying degree (Table 1) and was mainly located in
the cytoplasm of histiocytes, dendritic cells of lymphoid
organs and macrophages. ADV antigen was detected in two
pigs, associated with necrotic foci in the tonsils (pig 3) and
mediastinal lymph nodes (pigs 1 and 3) (Fig 3). In the lymph
nodes these foci were located at the cortical zone, not restricted
to lymphoid follicles, usually in the proximity of trabeculae,
and were sharply delimited, reaching a large diameter by con-
fluence. A double ADV-immunohistochemistry, Pcv-in situ
hybridisation technique showed no coincidence between ADV
antigen and PCV nucleic acid. ADV antigen was found only in
the necrotic foci, whereas Pcv nucleic acid was distributed
throughout the whole lymph node, mainly in cortical areas.
PRRsv antigen was detected in cytoplasm of alveolar and inter-
stitial macrophages in pig 1. All pigs had serum antibodies
against PRRSV, and were negative against siv and Mycoplasma
hyopnuemoniae. Pigs 1 and 2 had serum antibodies against
ADV gE protein. Haematological values showed decreased ery-
throcyte counts, haemogloblin concentration, and haemat-
ocrit, and elevated erythroblast counts. Hepatic enzyme
profiles showed an increase of serum transaminases (AST and
ALT) in pig 1; no alterations were detected in pigs 2 and 3.

This study describes a farm with PMws-affected pigs simul-
taneously infected with ADV and/or PRRSV. Lesions attributable
to PMWS are identical to those by described by other authors
(Clark 1997, Segales and others 1997b). Previous studies
observed PMWS in farms free of major enteric and respiratory
diseases affecting pigs (Harding and Clark 1997), but other
workers have detected clinical signs and lesions of PMWS in
PRRSV seropositive herds (LeCann and others 1997). In this
study, lesions attributable to ADV infection and to PMWS were
found in the same pigs. The farm was PRRSV- and ADv-seropos-
itive, but Aujeszky's disease was not suspected clinically.

Localisation ofADV antigen in pigs 1 and 3 was considered
unusual due to the fact that necrotic foci were only found in

FIG 3: Presence of
Aujeszky's disease virus
antigen located in a
necrotic focus of the
mediastinal lymph node
of pig 1.
Immunohistochemistry
and haematoxylin
counterstain. Bar=1 50
Pm

mediastinal lymph nodes and tonsils. Both pigs were proba-
bly in the early stages ofADv infection, only one ofthem being
ADv-seropositive. Apparently, ADV did not replicate in other
tissues, as detected by immunohistology. Seroconversion to
ADV usually occurs seven to 10 days after infection (Kluge and
others 1992) at a time when systemic distribution of ADV has
also occurred (Wittman and others 1980). The presence of
Pneumocystis carinii in the lungs of PMws-affected pigs (Clark
1997) would suggest immunosupression. ADV and/or PRRSV
infection in pigs suffering with PMWS may be coincidental, but
the possibility that PMws-affected animals are most suscep-
tible to other viral or bacterial infections cannot be ruled out.
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Fibroblastic osteosarcoma
in a chamois (Rupicapra

pyrenaica parva)
C. PEREZ-MARTIN EZ, A. EscUDERO-DI EZ,
M. J. GARCIA-IGLESIAS, M. C. FERRERAS-
ESTRADA, R. A. GARCIA-FERNANDEZ,
J. ESPINOSA-ALVAREZ
THE cadaver ofa three-year-old male chamois (Rupicapra pyre-
naica parva) weighing 12 kg was received by the pathological
anatomy section of the veterinary faculty of Le6n. A park
warden in the National Reserve ofMampobre (Picos de Europa,
Spain) had reported the animal to be thin, weak and depressed,
with a poor appetite. It did not follow the flock and showed a

facial swelling on the right mandible ofunknown duration. Due
to the poor prognosis, the animal was euthanased and the
carcase submitted for postmortem examination.

Radiography revealed a large and poorly marginated mass
on the right mandible containing spicules with variable
matrix mineralisation and wide lytic areas. Multiple gas-fluid
interfaces were observed within the mass, suggestive of
abscesses or necrosis. There was also pathological fracture.
Gross examination showed a poorly demarcated dark-red
mass (3-6 x 2.8 x 2-5 cm) that extended deep into surround-
ing tissues, showing also an exophytic proliferation on the oral
surface. When sectioned, the mass was firm, with a lobulated
and mottled cut surface with haemorrhage and a central area

of necrosis. Metastases were not observed.
Histopathological examination, at low magnification,

revealed that the tumour was hypercellular with a variety ofhis-
tological patterns and an obvious vascular component. The
mass was predominantly composed of neoplastic spindle cells

which were arranged in a storiform pattern (Fig 1). At higher
magnification, these cells showed moderate atypia characterised
by nuclear pleomorphism and hyperchromasia. Atypical mitotic
figures were abundant. Zones of osteoid were identified among
the neoplastic spindle cells, frequently showing a fine lace-like
pattern. The amount and degree of mineralisation of neoplas-
tic osteoid were variable and irregularly shaped bony trabecu-
lae without haematopoietic marrow were arranged in a

haphazard manner (Fig 1). In soft areas of the tumour, large
blood-filled spaces were lined by thin, attenuated endothelium
and not by tumour cells, so the vessels formed were fragile and
frequently ruptured, with haemorrhage resulting. Variable num-
bers ofbenign multinucleated giant cells resembling osteoclasts
were scattered in some tumour regions. Necrosis and a diffuse
inflammatory component comprising mainly neutrophils were
also observed. Having eliminated other possible causes of the
mandibular mass (Bostock and Owen 1975) and based on the
most prominent histological features in the tumour the diag-
nosis of a fibroblastic osteosarcoma was made.

Osteosarcoma is a common primary bone tumour in dogs
(Theilen and Madewell 1979), but has been described only
occasionally in herbivorous animals such as the horse (Zaruby
and others 1993, Mates and others 1994), cow (Plumlee and
others 1993) and sheep (Moulton 1990), usually in the bones
ofthe head. The present results indicate that clinical and radio-
graphic findings are important to make a presumptive diag-
nosis of osteosarcoma; however, a definitive diagnosis lies in a

correct histopathological study of the tissue, as has been cited
by other authors (Withrow and MacEwen 1996). Osteosarcoma
is a malignant mesenchymal tumour of primitive bone cells
(Withrow and MacEwen 1996) and the critical identifying
characteristic of these cells is their ability to produce an extra-
cellular matrix of osteoid (Jones and others 1997). The pres-

FIG 1: Tumour, predominantly composed of neoplastic
spindle cells (fibroblastic) showing a storiform pattern of
growth. Irregularly shaped bony trabeculae were also seen.
Haematoxylin and eosin x 78

ence of tumour osteoid and tumour bone, that is, calcified
tumour osteoid, is the basis for the histological diagnosis dif-
ferentiating osteosarcoma from other diseases of bone
(Moulton 1990). There are many histological subclassifications
of osteosarcoma based on the type and amount of matrix and
characteristics ofthe cells: osteoblastic, chondroblastic, fibrob-
lastic, poorly differentiated, telangiectatic, giant cell type and
combined type osteosarcoma (Moulton 1990). Although it has
not been demonstrated that there is a correlation between the
histological structure of the tumour and its biological behav-
iour (Withrow and MacEwen 1996), there is one study which
indicates that dogs with fibroblastic osteosarcoma have a more
favourable prognosis than dogs affected by other subtypes of
osteosarcoma (Misdorp and Hart 1979).

Osteosarcoma is characterised by aggressive local invasion
and early haematogenous pulmonary metastasis, except for
those osteosarcomas arising in the bones of the head (Carlton
and McGavin 1995). This is in accordance with the findings in
the present case. Due to the aggressive behaviour of this tumour
it is important to obtain an early antemortem definitive diag-
nosis via biopsy of the lesion in order to provide suitable treat-
ment in animals which have a biological and/or economic value.
The biopsy specimen must include the centre of the tumour
because the margin does not always yield diagnostic cells and
the biopsy site should be located by viewing radiographs of the
suspected tumour (Theilen and Madewell 1979). The authors
could find no previous references to osteosarcoma in R pyre-
naica. The osteosarcoma in the animal examined presented a
similar pattern to that described in other herbivorous animals.
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