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Detection of Canine Distemper Viral Antigen in Foxes (Vulpes vulpes)

in Northwestern Spain

M. Lépez-Peiia, M. |. Quiroga, S. Vazquez, and J. M. Nieto, Department of Pathology, Veterinary School, E27002-

Lugo, Spain

ABSTRACT: We describe the lesions of natural
distemper in red foxes (Vulpes vulpes) in Spain.
The avidin-biotin-peroxidase complex (ABC)
technique and a monoclonal antibody against
the nucleocapsid protein of canine distemper
virus were successfully used to confirm canine
distemper diagnosis.

Key words: Canine distemper, red foxes,
Vulpes vulpes, Spain, immunoperoxidase di-
agnosis.

Canine distemper virus (CDV) is one of
the most important pathogens of carni-
vores. Following the infection, a systemic
illness often develops, followed by neu-
rological disease (Appel, 1987). Post-mor-
tem diagnosis of canine distemper (CD) is
based on typical gross and microscopic le-
sions, virus isolation in cell cultures (Appel,
1987) or in immunolabelling of viral an-
tigens by means of immunofluorescence or
immunohistochemistry (Ducatelle et al.,
1980; Miry et al., 1983; Hewicker et al,,
1990).

In Spain, canine distemper is frequently
identified as a cause of death or disease in
dogs (Nieto et al., 1987), ferrets (Mustela
putorius), and mink (Mustela vison) (Nie-
to et al., 1992). Moreover, recently a mor-
billivirus resembling CDV and phocine
morbillivirus have been identified in
striped dolphins (Stenella coeruleoalba)
which have died along the Spanish Med-
iterranean coast (Domingo et al., 1990,
1992).

Our objective was to report detection of
CDV antigen in one wild and six captive
red foxes (Vulpes vulpes) in Galicia, north-
western Spain (43°22'N, 8°238'W), using a
monoclonal antibody against the viral nu-
cleocapsid, and the avidin-biotin-peroxi-
dase complex (ABC) technique. This is the
first time immunohistochemistry has been
used to demonstrate CDV antigen in tis-

sues of red foxes. There are no previous
reports of canine distemper in red foxes in
Spain. Foxes were received at the De-
partment of Animal Pathology of the Vet-
erinary Faculty of Lugo, Spain, in October
1989 (captive foxes) and in November 1989
(wild fox) with histories of respiratory dis-
tress; the ages of the animals were not de-
termined.

Samples of brain, trachea, lung, third
eyelid, kidney, urinary bladder, spleen,
lymph nodes, small and large intestine, and
stomach were taken at the necropsy, fixed
in 10% buffered formalin and embedded
in paraffin. Three um sections were stained
with hematoxylin and eosin for histopa-
thology. Immunolabeling of CDV in sec-
tions was made by means of ABC tech-
nique (Hsu et al., 1981) using a monoclonal
antibody against the nucleocapsid of CDV
as the primary antibody; it was supplied
by Dr. C. Orvell, National Bacteriological
Laboratory and Karolinska Institute,
Stockholm, Sweden. As positive controls
we used sections of a dog with canine dis-
temper; as negative controls we employed
sections of a red fox with no clinical signs
of disease.

On post-mortem examination, the foxes
had collapsed lungs and an enlargement
of the pulmonary lymph nodes. Mucopu-
rulent discharge in the conjunctiva and
hyperkeratosis of the foot pads also were
present. Four captive foxes and the wild
fox had exudative fibrinous pneumonia of
varying severity. Interstitial pneumonia
with infiltration of mononuclear cells into
the interalveolar septae and macrophages,
lymphocytes and desquamated alveolar
cells filling alveoli were observed. Hyper-
plasia of alveolar epithelium and hyaline
membranes in the lumina also were ob-
served. Peribronchial, peribronchiolar and
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FIGURE 1.

Canine distemper viral antigen in
bronchiolar epithelial cells (arrows) of a fox. Anti-
canine distemper virus-indirect avidin-biotin perox-
idase complex.

perivascular mononuclear infiltrates were
common findings in all cases.

Eosinophilic intracytoplasmic inclusion
bodies (IB) were found in epithelial cells
of the trachea, bronchi, and bronchioles,
as well as in macrophages of the exudate
in four animals. The size and amount of
the IB were variable. A refringent area
around inclusions was easily identified. The
dominant lesion in the brain of all animals
was demyelinating encephalitis, especially
around the fourth ventricle. Meningeal
vessels were congested but perivascular
cuffing was not found. Lymphocyte de-
pletion was seen in the spleen and lymph
nodes.

Viral IB also were found in circulating
macrophages (one animal), urinary blad-
der epithelium (two foxes), renal pelvic
epithelium (two foxes), epithelia of the tu-
bular system in kidney (one fox), and in
epithelial cells of the biliary ducts (two
foxes).

Peroxidase-positive material was brown,
diffuse and mainly in the cytoplasm,
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FIGURE 2. Peroxidase-positive material in epi-
thelial cells of the kidney pelvis (arrows) of a fox.
Anti-canine distemper virus-avidin biotin peroxidase
complex.

whereas a few cells had the same pattern
in the nuclei. Dark brown granules were
found in the cytoplasm of cells where we
identified 1B.

Canine distemper viral antigen-positive
material was observed by immunohisto-
chemistry in several locations, mainly in
epithelial cells of the respiratory system
(seven foxes) (Fig. 1). In addition to la-
beling cells with IB, CDV antigen was
identified in bronchial gland cells (three
foxes), ependymal cells (four foxes), glial
cells (two foxes), endothelial cells (five fox-
es), kidney pelvis (five foxes) (Fig. 2), ep-
ithelial cells of the stomach and intestine
(six foxes) (Fig. 3), mesangial cells of glo-
meruli (one fox), epithelial cells of the third
eyelid (four foxes), some hepatocytes (one
fox), and circulating macrophages (two
foxes).

Canine distemper frequently has been
reported in free and captive carnivores
(Budd, 1981). Distemper in Vulpes vulpes
was first demonstrated by Green (1926,
cited by Appel and Gillespie, 1972), and
later reported by several authors (Rudolf,
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FIGURE 3. Canine distemper viral antigen in in-
fected cells of the small intestine (arrows) of a fox.
Anti-canine distemper virus-indirect avidin-biotin
peroxidase complex.

1930; Dedié et al., 1957; cited by Appel
and Gillespie, 1972). There are several re-
ports of the infection in gray foxes (Urocy-
on cinereoargenteus) in North America
(Hoff et al., 1974).

Microscopic lesions of CD are similar in
all species affected (Appel, 1987). In our
study, the interstitial pneumonia, demye-
linating encephalitis, and identification of
IB in epithelial cells and in macrophages
were in accordance with several other de-
scriptions of CD infection in other species
such as dogs (Appel and Gillespie, 1972;
Appel et al., 1981), mink (Nieto et al.,
1992), and ferrets (Dunkin and Laidlaw,
1926; Hewicker et al., 1990). Perivascular
cuffing in the brain was not identified in
our cases.

Identification of IB is important for a
diagnosis of CD but they are not pathogno-
monic. Since the publications of Ducatelle
et al. (1980) and Miry et al. (1983), use of
immunolabeling of CD antigens in paraf-
fin section has been one of the most useful
methods for definitive diagnosis (Hewick-
er et al., 1990). Canine distemper antigen
was recognized in our foxes in several tis-
sues. The respiratory system and the di-
gestive epithelium proved to be the most
favorable site of detection of CDV antigen.

SHORT COMMUNICATIONS 97

The identification of CDV antigen in blood
cells demonstrated viremia. The results of
immunolabeling in red foxes were similar
to those described in other species such as
dogs (Appel, 1969; Ducatelle et al., 1980)
or ferrets (Liu and Coffin, 1957).

This work was supported by XUNTA
DE GALICIA (XUGA 26103B90).
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