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latrogenic Transmission of Cytauxzoon felis from a
Florida Panther (Felix concolor coryi) to a Domestic Cat

Mark T. Butt,' Dwight Bowman,’> Margaret C. Barr,2 and Melody E. Roelke,® ' Departments of Pathology, and
2 Microbiology, Immunology and Parasitology, New York State College of Veterinary Medicine, Cornell University, Ithaca,
New York 14853, USA,; 3 Florida Game and Freshwater Fish Commission, 4005 South Main Street, Gainesville, Florida

32601, USA

ABSTRACT: A laboratory cat died 12 days after
intraperitoneal inoculation of a 1 ml suspension
containing 1.5 x 10° blood mononuclear cells
from a Florida panther (Felis concolor coryi).
Gross, histologic and ultrastructural investiga-
tions revealed the cause of death to be infection
by Cytauxzoon felis, a protozoal parasite known
to cause a rapidly fatal disease (cytauxzoonosis)
in domestic cats. The bobcat (Felis rufus) has
been identified as a natural host for C. felis.
This report implicates the Florida panther as
another possible host for C. felis.

Key words: Cytauxzoon felis, cytauxzoono-
sis, Florida panther, Felis concolor coryi, iat-
rogenic infection.

Cytauxzoon felis is a protozoal parasite
with an erythrocytic, piroplasm stage and

a schizogenous stage that occurs within cells
of the monocyte-phagocyte system (Ferris,
1979; Neitz and Thomas, 1948; Simpson
et al., 1985b). It has been reported in bob-
cats (Lynx rufus) (Blouin et al., 1984; Glenn
et al., 1982, 1983; Kier et al., 1982a, b;
Kocan et al., 1985), and domestic cats (Fe-
lis domesticus) (Blouin et al., 1982; Ferris,
1979; Franks et al., 1988; Glenn and Stair,
1984; Hauk et al., 1982; Kier et al., 1982b;
Wagner, 1976; Wagner et al., 1980). Other
species of Cytauxzoon have been reported
in various African ungulates (Brocklesby,
1962; McCully et al., 1970; Neitz and
Thomas, 1948).

Whole blood from a wild, adult (ap-

FIGURE 1.

A pulmonary vein filled with multiple, enlarged, mononuclear cells containing schizonts of
Cytauxzoon felis. H&E. Bar = 100 um.
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FIGURE 2. Transmission electron micrograph of a macrophage containing multilobated schizonts (s) of
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Cytauxzoon felis (N = cell necleus) in the spleen. Bar = 1 ym.

proximately 3-yr-old), female Florida pan-
ther (Felis concolor coryi) was sent to the
New York State College of Veterinary
Medicine (Cornell University, Ithaca, New
York 14853, USA) to determine the feline
immunodeficiency virus (FIV) status. This
panther was in the longterm care of the
Florida Game and Fresh Water Fish Com-
mission (FGFC) (Wildlife Research Lab-
oratory, Gainesville, Florida 32601, USA)
recovering from orthopedic injuries sus-
tained when she was struck by an auto-
mobile. Using Western blot analysis (Barr
et al., 1989), two previous serum samples
from this animal had been examined for
the presence of FIV antibody. The first
sample had been positive; the second sam-
ple was negative.

Mononuclear cells were separated from
the whole blood using a ficoll/diatrizoate
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sodium gradient, washed and suspended
in phosphate buffered saline. One millili-
ter of the suspension, containing approx-
imately 1.5 x 10° mononuclear cells (as
determined by trypan blue exclusion/he-
macytometer) was administered by intra-
peritoneal inoculation into an adult, 3.9 kg,
female, spayed domestic cat. This cat was
SPF reared (Liberty Labs, Liberty Cor-
ners, New Jersey 07938, USA), laboratory
housed (AAALAC accredited facilities)
without direct contact with other cats, fe-
line leukemia virus (FeLV) antigen neg-
ative (Virachek/FeLV, Synbiotics, San Di-
ego, California 92127, USA) and FIV
antibody negative (Pet Chek FTLV An-
tibody Test Kit, IDEXX Corp., Portland,
Maine 04101, USA). Seroconversion of the
recipient animal would indicate presence
of FIV antigens in the blood mononuclear
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FIGURE 3. Transmission electron micrograph of a splenic macrophage with many, mature Cytauxzoon
felis merozoites (arrows) free in the cytoplasm. Bar = 0.5 um.

cells of the donor panther and probable
F1V infection of the domestic cat. Eleven
days postinoculation, the cat was found
depressed and febrile (40.1 C) with a he-
matocrit of 25% and a white blood cell
count of 7,920/ul. The cat was started on
trimethoprim /sulfadiazine (Tribrissen (R)
injectable, Coopers Animal Health, Inc.,
Kansas City, Missouri 64108, USA; 60 mg
subcutaneous twice a day) and lactated
ringers solution subcutaneously but died
the following day.

At post mortem, gross lesions were mild
splenic enlargement, 25 ml of clear, slight-
ly yellow, serous fluid in the pleural cavity,
and many petechia scattered throughout
the pleural surface of the lungs and the
subcapsular portion of both kidneys. Tis-
sues from the major organs were placed in
10% neural buffered formalin. Formalin
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fixed tissues were paraffin embedded, sec-
tioned at 6 um and stained with hematox-
ylin and eosin. Slides were deposited in the
U.S. National Parasite Collection (Animal
Parasitology Institute, U.S. Department of
Agriculture, Beltsville, Maryland 20705,
USA; Accession number 81003). Multiple
1 mm? portions of spleen, kidney and lung
were placed in a solution of 2% paraform-
aldehyde/2.5% glutaraldehyde and pro-
cessed for transmission electron micro-
scopic examination. A sample of spleen and
cardiac blood were submitted for FIV iso-
lation and serologic examination. Smears
of heart blood were stained with a Wrights
procedure (Coles, 1986).

On light microscopic examination, vas-
cular spaces in the lung, liver, spleen, bone
marrow, kidney and brain contained, and
often were filled by numerous, greatly en-
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FIGURE 4. Transmission electron micrograph of intraerythrocytic (piroplasm) form (small arrows) of
Cytauxzoon felis in the spleen. Bar = 1 ym.

larged mononuclear cells. The venous vas-
culature was consistently affected and
many veins appeared totally occluded by
accumulations of mononuclear cells. The
mononuclear cells were 40 to 100 um in
diameter and contained a 10 to 30 um,
vesicular nucleus with a prominent round
to oval, magenta nucleolus. The cyto-
plasm of most cells contained multiple,
variably definable, lobulated structures
which were coarsely vacuolated, granular
and basophilic. At 1,000 x magnification,
the granularity was observed to be due to
an accumulation of many, 2 to 3 um, clear
to vesicular, round structures with mod-
erately defined borders and one or more
distinct basophilic round structures. The
lobulated cytoplasmic structures were
comparable to those described as schiz-
onts containing developing stages of C.
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felis (Ferris, 1979; Glenn and Stair, 1984;
MacWilliams, 1987; Wagner et al., 1980)
(Fig. 1). Histologic sections and blood
smears revealed approximately 10% of in-
tact erythrocytes contained one (occa-
sionally two), 1 to 2 um, central, round to
oval structures with distinct, unipolar
chromatin and clear to pale grey cyto-
plasm. These structures were comparable
to previously described piroplasms of C.
felis (MacWilliams, 1987; Simpson et al.,
1985a). The ultrastructure of the mono-
nuclear (schizogenous) stages and the in-
traerythrocytic (piroplasm) stage of the
organism was comparable to previous de-
scriptions of C. felis (Simpson et al., 1985a,
b) (Figs. 2, 8, 4).

Antibodies to FIV (Western blot analysis
(Barr, 1989); PetChek FTLV Antibody Test
Kit, IDEXX Corp.) were not detected in



346  JOURNAL OF WILDLIFE DISEASES, VOL. 27, NO. 2, APRIL 1991

the serum; FIV was not isolated from the
blood or spleen.

The infection of this domestic cat shows
the typical clinical signs, gross lesions, and
histologic and ultrastructural features of
previously described experimental and
natural cytauxzoonosis in the domestic cat
(Blouin et al., 1984; Ferris, 1979; Franks
et al., 1988; Glenn and Stair, 1984; Hauck
et al., 1982; Kier et al., 1982a, b; Mac-
Williams, 1987; Simpson et al., 1985b;
Wagner, 1976; Wagner et al., 1980). The
bobcat (L. rufus) is believed to be the nat-
ural reservoir host for the organism based
on the prevalence of the erythrocytic form
in wild bobcats, the geographic distribu-
tion of the natural infection in domestic
cats and the experimental transmission of
the organism from bobcats to domestic cats
(Glenn et al., 1982; Kier et al., 1982a, b).
The panther (F. concolor) has not been
previously documented to be a carrier of
C. felis. A previous attempt to experi-
mentally infect a panther using infected
bobcat blood was unsuccessful (Kier et al.,
1982b). However, the fatal infection of this
domestic cat following inoculation of blood
constituents from a Florida panther pro-
vides evidence that this sub-species can be
a host for C. felis. Retrospective exami-
nation of the donor panther’s blood smears
has revealed rare, intraerythrocytic piro-
plasms. Because this panther had received
two blood transfusions (from F. concolor
donors), it is not known whether her in-
fection was natural or iatrogenic. The
source of this panther’s infection and the
prevalence of C. felis infection in the Flor-
ida panther is presently under investiga-
tion by the FGFC and the College of Vet-
erinary Medicine (University of Florida,
Gainesville, Florida 32601, USA).

Partial funding for this project was pro-
vided by the Florida Game and Fresh-
water Fish Commission, federal grant-
in-aid funds, administered through the
United States Fish and Wildlife Service
under section 6 of the Endangered Species
Act of 1973 (PL no. 93-205, PG1-GFC).
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