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ABSTRACT:, Ten European wildcats (Felis sil-
vestris) were examined at necropsy and an ad-
ditional 23 were examined clinically for evi-
dence of viral diseases in Scotland. Two plasma
samples taken from live free-living wildcats
showed positive ELISA reactions to feline leu-
kemia antigen. A feline leukemia virus of sub-
group A was isolated from one of these samples,
taken from a wildcat in north-western Scotland.
No antibodies to feline coronavirus or feline im-
munodeficiency virus were detected in any sam-
ple. Three of the live wildcats and one of the
dead had chronic mucopurulent rhinotracheitis
suggestive of “cat flu.” One other dead wildcat
had diffuse enlargement of anterior lymph nodes.
The findings indicated that feline leukemia vi-
rus infection can occur in free-living Felis sil-
vestris. It is possible that the disease exists as a
sustained infection in some wildcat populations,
although the close interaction between wildcat
and the domestic cat means that the latter could
act as a continual source of infection.

Key words: Feline leukemia virus, Euro-
pean wildcat, feline rhinotracheitis, Felis sil-
vestris, survey.

Significant disease syndromes in the do-
mestic cat are associated with viral infec-
tions. Feline leukemia virus (FeLV) is a
retrovirus that is associated with several
neoplastic and non-neoplastic diseases
(Cotter et al., 1975). Feline infectious peri-
tonitis (FIP) virus is a coronavirus (FCoV)
and is associated with serositis and vascular
lesions (Disque et al., 1968; Zook et al.,
1968). Feline immunodeficiency virus
(FIV) is a lentivirus which induces im-
munosuppression (Pedersen et al., 1987;
Hopper et al., 1989). Feline rhinotracheitis
(FRV) virus is a herpes virus associated
with an upper respiratory tract infection
(Crandell et al., 1961), and with calici vi-
ruses have been associated with the clinical
syndrome “cat flu” (Gaskell and Wardell,
1977).

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 23 May 2024
Terms of Use: https://bioone.org/terms-of-use

The European wildcat (Felis silvestris)
occurs throughout Europe, but popula-
tions were reduced several hundred years
ago from habitat loss, especially in En-
gland and southern Scotland. However, the
most significant factor reducing the pop-
ulation was shooting and trapping, partic-
ularly during the 19th century when F.
silvestris was lost from England and Wales
(Langley and Yalden, 1977). The popu-
lation minimum was reached in Scotland
in the early part of the 20th century. Sub-
sequently, recovery of the population has
been due to a reduction in shooting and
trapping and increased availability of fa-
vorable habitat such as newly planted for-
ests in Scotland (Suminski, 1962; French
et al., 1988).

Hybridization of the wildcat with the
domestic cat probably has taken place for
several centuries, since the spread of the
latter across Europe in the Roman era. The
extent of this hybridization is thought to
have increased during the twentieth cen-
tury due to the population reduction of
wildcats and increased numbers of do-
mestic cats outside urban areas. Even so,
the wildcat population in Scotland is con-
sidered one of the “purest” in Europe,
probably due to its remoteness (Suminski,
1962; French et al., 1988). As part of a
study of genetic relationships among these
cats, a survey of some viral and protozoal
diseases was initiated. Between 1987 and
1989, European wildcats in three study ar-
eas of Scotland were examined (Fig. 1).
These included the lowland areas of Angus
and Perthshire (A), the Central Highlands
(B) and the north and west (C).

Of 23 live wildcats collected from the
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FIGURE 1. Map of northern half of Great Britain,
illustrating sites of capture of live wildcats. A, Two
sites in Perthshire yielded a total of two and three
sites in Fife yielded a total of three animals; B, three
sites in Central Highlands that yielded a total of 10
wildcats; B3, one site on the Black Isle yielded a total
of one animal; C1, four sites in Western Highlands
yielded a total of six wildcats; and C2, one site in the
Northern Highlands yielded a total of one animal.

three areas eight were held in open enclo-
sures at the Scottish Highland Wildlife Park
at Kingussie (B in Fig. 1). Five of these
had been trapped elsewhere, but three had
been bred on site from locally captured
stock. A further wildcat which died in 1987
at this site and nine dead wildcats collected
as road kills (three from each study area)
were examined at necropsy. Fifteen other
wildcats were trapped in highland and for-
est areas and in the lowlands amongst
woodland, often adjacent to arable land.
All live cats were tranquillized by a single
intramuscular injection of ketamine hy-
drochloride (Vetalar, Parke-Davis, Pon-
typool, Gwent. NP4 OYH, United King-
dom) (10 mg/kg) and xylazine (Rompun,
Bayer, Bury St. Edmonds, Suffolk 1P32
7AH, United Kingdom) (1.0 mg/kg). Flac-
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cid muscle tone and moderate sedation oc-
curred within 10 to 15 min which allowed
a full clinical examination and blood col-
lection. All wildcats recovered fully within
30 to 45 min and were released at their
site of collection or into their enclosure.

Plasma samples taken after centrifuga-
tion of each blood sample were assayed for
evidence of infection by feline viruses and
Toroplasma gondii. An indirect immu-
nofluorescence assay which incorporated
the Wellcome strain of FCoV antigen was
used to detect coronavirus antibody. A
commercial indirect ELISA (Petchek fe-
line T-lymphotropic lentivirus antibody
test kit, Idexx Laboratories Ltd., High Wy-
combe, Bucks, HP13 5DT, England) was
used to detect FIV antibody. The p27 an-
tigen of FeLV was detected by an ELISA
(Idexx Laboratories Ltd.). Any plasma
sample which yielded a positive FeLV an-
tigen result was subsequently inoculated
onto feline QMI cells, produced in the au-
thor’s laboratory, in an attempt to isolate
infectious virus. Infected cells were iden-
tified by the observation of cytopathic ef-
fects between four and 14 days. The sub-
group of any viral isolate was determined
by an interference assay (Russell and Jar-
rett, 1976). Antibodies to T. gondii were
detected by an indirect immunofluores-
cence assay produced in the author’s lab-
oratory and incorporating formalinized T.
gondii tachyzoites. All assays incorporated
positive and negative controls obtained
from domestic cats.

Of the nine dead cats collected as road
kills, only one 3-yr-old female had diffuse
enlargement two to three times normal size
of the tonsils, submandibular, prescapular
and parietal lymph nodes. Histological ex-
amination revealed diffuse hyperplasia of
the germinal centers of the cortices of fol-
licles in affected lymphoid tissue. All nine
cats had lesions consistent with death by
traumatic injury.

The cat that died at the Kingussie col-
lection had severe chronic rhinotracheitis.
Three of the live cats examined at that
collection had mucopurulent ocular and
nasal discharges. Other clinical findings in-



cluded lacerations probably due to fight-
ing (n = 2) and colonies of fleas, identified
as Ctenocephalides sp. (n = 3). Wildcats
weighed 2.5 to 5.5 kg and were assessed
by body measurements to be from 6-mo-
to 3-yr-old.

All of the plasma samples were negative
for antibodies to FCoV and FIV. All were
positive for antibodies to T. gondii (titers
>1:64).

FeLV antigen was detected in two sam-
ples from C1 (Fort William) and C2 (Dor-
noch) (Fig. 1). The sample from C1 was
from a healthy, 12-mo-old male weighing
4 kg. A FeLV of subgroup A was isolated
from its blood.

Concurrent genetic and molecular stud-
ies to be reported elsewhere indicated that
wildcats in area C had the least relation-
ship to domestic cats and probably formed
a separate genetic group. Wildcats from
the Lowland (A) and Central Highland (B)
had strong and moderate hybridization,
respectively.

This survey indicates that the European
wildcat is susceptible to infection with fe-
line leukemia virus and feline herpes virus
or calici viruses. Lesions of rhinotracheitis
occurred in wildcats which had been kept
in captive groups of two or three for pe-
riods of 1 to 12 mo. The cold weather and
close contact between wildcats at this site
area likely to have exacerbated the disease
(Johnson and Thomas, 1966). “Cat flu” is
relatively common in large captive felids
as well as in the domestic cat (Fowler,
1986), indicating that the inciting viruses
may have broad host ranges. The death of
a wildcat possibly from the disease indi-
cates that it is a potential threat to free-
living wildcats, although factors associated
with captivity may have an important role
in determining the severity of clinical signs
in infected animals.

FeLV infection was indicated in F. sil-
vestris by isolation of virus, detection of
antigen by ELISA, and presence of lesions
in the lymphoid system resembling those
previously reported for FeLV (Hardy,
1981; Jarrett et al., 1982). Previous reports
of feline leukemia in exotic felids have

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 23 May 2024
Terms of Use: https://bioone.org/terms-of-use

SHORT COMMUNICATIONS 695

been either of positive ELISA results in a
western cougar (Felis concolor) and a
clouded leopard (Neofelis nebulosa) kept
in captivity (Meric, 1984; Citino, 1986),
and isolation of the virus from a leopard
cell line (Rasheed and Gardner, 1981).
Further investigation in the latter study
did not reveal evidence of FeLV in wild
felids, although European wildcats were
not examined. It is likely that these occa-
sional infections resulted from interactions
with domestic cats (Citino, 1986). Also,
some caution is required in interpreting
positive ELISA results, due to the possi-
bility of false positive reactions (Jarrett et
al., 1982).

Therefore, the infection reported here
represents the first conclusive report of
FeLV in a free-living non-domestic cat,
apparently from transmission occurring in
the wild. The prevalence of FeLV infec-
tion in Felis silvestris (one of 23, 4%) is
similar to that previously reported (5%) in
surveys of domestic cats in Great Britain,
although these were relatively small sur-
veys (Hosie et al., 1989).

The infected wildcats were in the north-
ern and western areas where domestic cats
are common and may have come into con-
tact with the sampled animals. Compari-
sons of isoenzymes, DNA hybridization and
albumin heterogeneity in our wildcat sam-
ples (S. McOrist, unpubl. data) indicates
that they have the least evidence of hy-
bridization with domestic cats. Therefore,
the possibility exists that FeLV occurs as
a sustained infection in some populations
of wildcat rather than from an occasional
infection acquired from domestic cats.
FeLV is transmitted readily amongst young
cats via infected body fluids, such as dur-
ing fighting or mating. Such interactions
are probably common among wildcats and
between wildcats and domestic cats in
Scotland. The FeLV subgroup A is the
strain most commonly isolated from do-
mestic cats (Jarrett et al., 1982). FeLV is
more commonly isolated in cats 1- to 5-yr-
old and the latent period between FeLV
infection and occurrence of severe clinical
signs is likely to be two to four years.
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Therefore, the appearance of the latent
infections in the wildcat population could
be monitored prior to the appearance of
clinical cases.

The absence of antibodies of FCoV or
FIV titers suggests that these viruses may
not actively circulate in wildcats. How-
ever, FIV antibody is more likely to be
found in older, male cats (Hosie et al., 1989;
Hopper et al., 1989); these comprised a
small part of our survey.

The presence of antibodies to T. gondii
in all our samples suggests that this organ-
ism actively circulates in the wild. There-
fore, wildcat feces may act as a potential
source of infection for domestic species
and man.

Lymphadenopathy is a common finding
in cats with FIV or FeLV (Hosie et al.,
1989). However, the significance of lym-
phadenopathy in a young, female wildcat
was not determined. The role of FeLV in
lymphoid disease of the wildcat requires
further examination of clinically affected
cats.
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