


‘ Materials and Methods

The lack of information of the effects of feline panteukopenia on populations of free ranging bobcats
prompted a review for diagnosis of feline panleukopenia among wild pobcats submitted to the
~ Southeastern Cooperative Wildlife Disease Study (SCWDS, College of Veterinary Medicine, The
Nwr University of Georgia, Athens, Georgia, USA) between 1 January 1981 and 31 December 1998.
Whole animals usually refrigerated but often frozen, were available for examination in most
instances, however, in some cases only formalin-fixed tissues were submxtted Personnel of state
and federal wildlife agencies submitted all cases. Because necropsies’ yvere oriented toward
determination of the cause of morbidity or mortality, diagnostic procedures varied among cases.
Over the 17-year period, 14 bobcats from four states were submitted, Most of the bobcats were
from Georgia.(n=5) with fewer from West Virginia (n=4), Arkansas (n-‘3) and South Carolina
(n=2). Naturally acquired feline panleukopenia was diagnosed in three (21%) bobcats and was
second only to trauma (36%) as the most frequent diagnosis. .
Case reports of the three free -ranging bobcats diagnosed with feline panleukopenia at SCWDS are
presented (cases 1-3). Additionally a case report (case 4) is given for. two of five free ranging
bobcats diagnosed with feline panleukopenia during a-bobcat study conducted by the California
Department of Fish and Game between 1976 and 1984.

Results
CASE 1: L ‘._Q,w

On July 28 1998 a male bobcat, determined to be a young adult (13- 24 months) based on skull
measurements,® and weighing 6.5 kg, was found dead under a bush in a private citizen’s yard on
Kiawah Island, South Carolina. The animal was frozen by personnel from the South Carolina
Department of Natural Resources and submitted to the SCWDS for necropsy on August 24, 1998.
The bobcat was in good physical condition on gross examination, Scapt watery feces were present
N throughout the intestine and two superficial erosions were present or} the right margin of the
tongue. Sections of major organs were fixed in neutral buffered 10%’ ormalln, embedded in
paraffin, sectioned at 5 pm, and stained with hematoxylin and eosin H&E) for histologic
examination., Aseptically collected sections of intestine were submitted to the Athens Diagnostic
Laboratory (Athens, Georgia, USA) for aerobic bacterial culture and fluorescent antibody (FA)
testing for feline panleukopenia virus..Sections of the cerebrum including hippocampus were
- submitted to the same laboratory for FA testing for rabies virus. Bone marrow was also submitted
for FA testing for feline leukemia virus and serum was submitted for enzyme-linked immunosorbent
assay (ELISA) for feline immunodeficiency virus. Gastric contents were submitted to the University
of Pennsylvania, New Bolton Center Laboratory of Toxicology. (Kennett Square, Penfz g ania, USA)
for gas chromatography = mass spectroscopy organic chemlc N
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chain reaction (PCR) testing,

Bacterial culture yielded Salrmonella enterica, serovar alexander uSinQ fhe Spicer- Edwards test.
The brain sections were negative for rabies, the bone marrow was negative for feline leukemia
virus and the serology was negative for feline immunodeficiency virus. Toxic compounds were not
detected in stomach contents. : ‘ .

Based on histopathology and positive FA testing, this bobcat was diagnosed with feline
panleukopenia virus. Because Salmonella enterica was not cultured from an extra-intestinal source,
it is not known if this bobcat was a non-clinical carrier of the bacterium or if infection actually
played a rolein the gastrointestinal disease of this animal. As a group, parvoviruses are highly
immunosuppressive® and it is impossible to say definitively, but panieukopenia viral infection may
have predisposed this bobcat to a Salrmonella infection or caused activation of a latent Salmonella
infection.

CASE 2: |

In 1989, a young male bobcat weighing 5.3 kg and estimated to be 1 year old was found dead in
Randolph County, West Virginia. The animal was frozen and later necropsied by personnel from the
West Virginia Department of Natural Resources. The most striking gross necropsy finding was
hemorrhagic enteritis. Routine tissues were aseptically collected for bacterial and viral isolation.
Replicate samples were placed in neutral buffered 10% formalin. All samples were submitted to the
SCWDS for further diagnostic work. Formalin fixed samples were prepared for histologic exam and
aseptically collected sections of small intestine and spleen were sut mitted to the Athens Diagnostic

Laboratory for transmission electron microscopy and virus isolation. T
Histologic examination revealed extensive. mucosal necrosis throughq‘uw{t‘{the intestinal tract. Severe
villous atrophy and nests of sloughed epithelial cells in crypts characterized sections of small
intestine, Severe necrosis was present in gastrointestinal associated lymphoid tissue. Medial
hypertrophy of arteries and hyperplasia of branchiolar epithelium chafagterized lung. Mucus was
present in many airways and alveolar spaces were often edematous. Large numbers of marginating
inflammatory cells were present in pulmonary vessels The mature cell population appeared to be
absent in the bone marrow and granulopoietic components were sparse. Relative numbers of
megakaryocytes appeared increased. T

Transmission electron microscopy examination of intestinal contents revealed parvoviral particles.
Frozen sections of spleen were submitted to the James A. Baker Institute for Animal Health where
attempts to isolate parvoviruses were unsuccessful. Based on histop
parvoviral particles on transmission electron microscopy, this bobca
panleukopenia virus.

CASE 3:

A radio-collared 2-3 year old female bobcat weighing 4.9 kg.
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Athens Diagnostic Laboratory for bacterial culture and FA testing for feline panleukopenia
respectively. Brain was submitted to the Department of Heaith and Human Service, Center for
Disease Control (Lawrenceville, Georgia, USA) for rabies testing.
Histologic examination was hindered by postmortem autolysis. A decreased crypt to villus ratio was
present in the duodenum with dilatation of crypts and acini present in. small intestine. Congestion
and interstitial pneumonia were present in lungs. Aleurostrongylus abstrusus nematodes were
noted in lung bronchioles, alveoll and deep in the tracheal mucosa. Germinal centers in the spleen
were comprised of plasma cells,
Sections of brain were negative for rabies by FA test. Bacterial culture of intestine failed to yield
significant growth. Sections of spleen were negative for feline. panleukgpenia virus by FA test.
Attempts to isolate feline panleukopenia virus from intestinal content were unsuccessful. Based on
histologic findings this bobcat was diagnosed with suspected feline panleukopema

CASE 4:

From 1976 to 1984, researchers from the California Department of Fish and Game studied two
populations of bobcats in San Diego County. Sixty-six bobcats were trapped, collared and re-
captured from a low harvest-pressure population (El Capitan Study Area) and 46 from a heavily-
trapped population (Laguna Mountains Study Area). Of 33 documented mortalities in the low
harvest-pressure population, five (15%) were attributed to feline _panleykopenia. This was the third
highest cause of mortality with predation (36%) and unknown causes (18%) ranking higher. Of 17
recorded deaths in the high harvest-pressure population, none were atthbuted to feline
panleukopenia. The low harvest-pressure bobcat populatien cycled more strongly than the high
harvest-pressure population and panleukopenia was only diagnosed dunng times of high bobcat
population densities. The low harvest-pressure site also contained some semi- rural housing and
free ranging dogs and cats where as the high harvest-pressure populatlon did not.

Bobcat SD54 was a male and weighed 5.3 kg when it was first trapped gon December 29, 1981. It
was found dead on January 15, 1982 near a road. Gross lesions consistent with vehicular trauma
were present in addition to gross and microscopic changes consistent with feline panleukopenia.

Bobeat SD55° weighed 5.3 kg when first trapped on January 16, 1982. On January 28, 1982 it was
found dead and weighed only 3.2 kg. It was extremely emaciated and dehydrated. The stormach
was empty and the small intestines were inflamed and hemorrhagic. The colon was filled with
black-tarry stool. Moderate numbers of roundworms and tapeworms were present in the smail
intestine. The blood was thin, Histology revealed microscopic lesions consistent with felme
panieukopenia. A patchy purulent alveolar pneumonia was also seen. Rabues examm
negative. :

Discussion

These four independent cases were not obtained in a manne
assessment of the relative importance of natural mortality fi
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cats may play a role in transmission, but this is not known. Feline panteukopenia can be -~
transmitted by direct contact, but the virus can also survive for several years outside the host, ©
permitting fomite infection as well. Further investigation is necessary to better understand the role
of this disease in free-ranging populations of bobcats. ;

Sources and Manufacturers
a. American BioResearch, Sevierville, TN (USA).
" b. CRFK‘ cells'; ATCC CCL-94, ATTC, Rockville, MD (USA).
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