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Bacterial Valvular Endocarditis in a Black Bear from Labrador
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ABSTRACT: In fall 1991, a radio-collared black
bear (Ursus americanus) in northern Labrador
(Canada) died from valvular endocarditis
caused by coagulase-positive Staphylococcus
aureus, with widespread dissemination of the
infection to other organs shortly before death.
Apparently, this is the first reported case of
bacterial valvular endocarditis in a wild black
bear.

Key words: Bacterial valvular endocarditis,
black bear, case report, Staphylococcus aureus,
Ursus americanus.

A unique barren-ground population of
black bears (Ursus americanus) is found in
northern Labrador (Canada) between ca.
578309N and 608009N (Veitch and Harring-
ton, 1996). Twenty-nine bears (21 males; 8
females) were radio-collared between May
1989 and November 1993 as part of a
study on the ecology and behaviour of this
population. On 8 November 1991, one of
these animals, a 9-yr-old male, was found
dead at the west end of Okak Bay, on the
Labrador coast (578319N, 628299W). This
animal had been immobilized six times to
deploy and remove satellite-tracked radio-
collars (Telonics Inc., Mesa, Arizona, USA)
between 18 May 1989 and 7 April 1991.
Its age had been determined from a count
of cementum annuli in the lower left first
premolar extracted at first capture. During
the last capture preceding death, derma-
titis was observed beneath the collar. It
was treated with Hibitaney topical anti-
bacterial and antifungal ointment (Ayerst
Laboratories, Montreal, Quebec, Canada)
and an intramuscular injection of 20 ml
Penlong XLy antibiotic solution (Rogar/
STB, London, Ontario, Canada). A 24 hr
activity sensor built into the radio-collar
indicated that the bear had been alive until
at least 19 October 1991.

The frozen carcass was shipped to the

Atlantic Veterinary College (University of
Prince Edward Island, Charlottetown,
Prince Edward Island, Canada) and nec-
ropsied on 18 November 1991. The animal
weighed 105.5 kg and was in good body
condition with normal muscle mass and
abundant fat reserves. The abdominal cav-
ity contained approximately 1 l of blood.
The digestive tract contained little ingesta.
The left perirenal area was expanded to
approximately three times that of the right
side due to marked retroperitoneal hem-
orrhage. In the affected area, clotted blood
was attached to the renal capsule, and
hemorrhage was present within the renal
parenchyma. The cranial pole of the right
kidney was also hemorrhagic. The right
and left aortic semilunar valvulae had
small irregular friable masses (approxi-
mately 1.0–1.5 3 1.5 3 0.3 cm) consistent
with deposits of fibrin attached to their
free edges, and a small area of endocar-
dium beneath the dorsal valvula was
roughened (Fig. 1). Gross lesions were not
detected in other organs.

Brain, heart, lung, liver, kidney, adrenal,
and skeletal muscle were collected for mi-
croscopic examination. These tissues were
fixed in 10% neutral buffered formalin,
dehydrated in graded alcohol and xylene,
and embedded in paraffin blocks; 5 mm-
thick sections were stained with hematox-
ylin and eosin (Luna, 1968). Selected sec-
tions were also stained with a modified
Brown and Brenn Gram stain (Luna,
1968). Sections of cerebrum were treated
with an avidin-biotin complex immunope-
roxidase stain (Haines and Chelack, 1991),
using polyclonal antisera against Toxoplas-
ma gondii (rabbit polyclonal antiserum,
BioGenext, San Ramon, California,
U.S.A.) and Sarcocystis cruzi (antiserum a
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FIGURE 1. Aortic valve of a black bear, showing
deposits of fibrin on the free edges of the right and
left semilunar valvulae (arrows) and a small area of
endocarditis beneath the dorsal valvula (arrowhead).
Bar 5 1 cm.

FIGURE 2. Low magnification of aortic valvula
with an exudate of fibrin (arrowheads) enmeshed
with inflammatory cells and bacterial colonies (ar-
rows) attached to its ulcerated endocardial surface.
H&E. Bar 5 100 mm.

gift from M. Geffery, Central Veterinary
Laboratory, Waybridge, U.K.) and a mono-
clonal antiserum against Neospora canin-
um (antiserum clone number 6G7 a gift
from D. Lindsay, Auburn University, Col-
lege of Veterinary Medicine, Alabama
U.S.A.). Samples of lung, kidney, and aor-
tic valve were cultured at 35 C in 5% CO2
on 5% sheep blood and MacConkey agars
(Oxoid Inc., Nepean, Ontario, Canada),
and bacterial isolates were identified to
species (Quinn et al., 1994).

Significant microscopic lesions were
found in the heart, kidneys, brain, and ad-
renals. Abundant fibrin was attached to
the aortic valve, particularly near the free
edges of the semilunar valvulae where
there was complete destruction of the nor-
mal architecture. Degenerate and necrotic
inflammatory cells, primarily neutrophils,
were enmeshed in the fibrin together with
a large number of Gram-positive coccoid
bacteria forming small colonies (Fig. 2).
The underlying tissue was infiltrated by
moderate numbers of neutrophils and
macrophages. Similar lesions involved the
adjacent region of the endocardium. Some
sections of kidney had locally extensive ar-
eas of infarction containing large colonies
of Gram-positive cocci and surrounded by
a thick zone of neutrophils. The urinifer-

ous spaces of many glomeruli were infil-
trated by large numbers of neutrophils,
and their glomerular tufts were occluded
by multiple fibrin thrombi. A few large
vessels at the corticomedullary junction
also were partially occluded by fibrin
thrombi, and there was partial or complete
fibrinoid necrosis of their walls. The brain
contained several small aggregates of neu-
trophils and macrophages, primarily within
the perivascular spaces of small blood ves-
sels, but also scattered throughout the
neuropil. A few of the affected blood ves-
sels contained fibrin thrombi. Large colo-
nies of Gram-positive cocci were present
within the adrenal cortex but were not as-
sociated with an inflammatory reaction
and, therefore, were assumed to have re-
sulted from terminal septicemia.

Incidental microscopic findings includ-
ed several protozoal cysts within the ce-
rebral neuropil and a large number of
nematode larvae encysted within the skel-
etal muscle. These parasites were not as-
sociated with an inflammatory response.
The nematode larvae resembled Trichinel-
la sp., but they were not further identified.
Trichinosis is a zoonotic disease occasion-
ally reported in black bears from Labrador
(Butler and Khan, 1992). Immunohisto-
chemical staining of the cerebral protozoal
cysts was negative for T. gondii and N. can-
inum, but positive for Sarcocystis sp. Sar-
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cocystosis is commonly reported in wild-
life, and sarcocysts are frequently identi-
fied incidentally in skeletal muscle and
brain of a wide variety of mammals, birds
and cold-blooded animals (Dubey et al.,
1998).

Coagulase-positive Staphylococcus au-
reus was isolated in large numbers from
the aortic valve and kidneys and in mod-
erate numbers from the lungs. Escherichia
coli was isolated in small numbers from
the kidneys, and Proteus sp. was isolated
in small numbers from the lungs and kid-
neys. The latter two bacterial species were
interpreted as postmortem contaminants.

Septicemia associated with severe, sub-
acute, fibrinosuppurative, valvular endo-
carditis caused by a coagulase-positive S.
aureus was diagnosed as the cause of the
bear’s death. The intra-abdominal accu-
mulation of blood and the abundant left
perirenal hemorrhage were thought to
have resulted from rupture of a major re-
nal blood vessel weakened by septic em-
bolism, although this could not be con-
firmed grossly or microscopically. Infec-
tious valvular endocarditis is a well docu-
mented disease in humans (Silver, 1983;
Anderson and Becker, 1992) and domestic
animals, including dogs and cats (Drazner,
1979; Taboada and Palmer, 1989; Elm-
wood et al., 1993; O’Grady, 1995), rabbits
(Francioli and Freedman, 1979), and cat-
tle, horses, and swine (Kasari and Roussel,
1989; Roussel and Kasari, 1989; Maxon
and Reef, 1997). However, according to
O’Grady (1995), this condition is a rare
cause of clinical heart disease in dogs and
cats, which suggests that these carnivores
are less susceptible than other domestic
species to infection of cardiac valves. In-
fectious valvular endocarditis also has been
infrequently reported in free-ranging wild
animals, including a raccoon (Procyon lo-
tor) (Diters and Ryan, 1980), a bald eagle
(Haliaeetus leucocephalus) (Jessup, 1980),
and a Thern sea otter (Enhydra lutris) (Jo-
seph et al., 1990). To our knowledge, this
disease has not been previously docu-
mented in wild black bears. The signal-

ment and etiopathogenesis of infectious
valvular endocarditis in the domestic dog
have some similarities to those in the black
bear of this report. Male dogs are affected
twice as often as females, and the inci-
dence of the disease is higher in dogs
greater than 4 yr of age, especially in large
breeds (Taboada and Palmer, 1989; Elm-
wood et al., 1993; O’Grady, 1995). The left
side of the heart is most commonly affect-
ed, and the mitral valve is involved at a
slightly higher rate than the aortic valve,
with either S. aureus, b-hemolytic Strep-
tococci or E. coli being isolated from the
lesions (O’Grady, 1995). However, in hu-
mans, when the cardiac valves are normal
prior to infection, the aortic valve is the
one most often involved (Silver, 1983). S.
aureus can produce proteases capable of
damaging endothelial surfaces (O’Grady,
1995), and, in humans, coagulase-positive
S. aureus is reported to be a virulent or-
ganism, producing fulminant infections
(Silver, 1983). These factors may help ex-
plain the distribution of cardiac lesions
and the relatively rapid death of this black
bear. Possible sources of bacteria include
infections of the skin, respiratory tract,
urogenital tract, and oral cavity (Drazner,
1979). Dental procedures, including tooth
extractions, are another well documented
route of infection (Drazner, 1979). How-
ever, determining the portal of entry can
be difficult (Silver, 1983; Roussel and Ka-
sari, 1989), and the origin of the infection,
as in this case, is often not identified (Jes-
sup, 1980; Anderson and Becker, 1992;
Maxon and Reef, 1997). It was tempting
to suggest the valvular infection in this
bear was related to problems connected
with its last capture (i.e., collar-associated
dermatitis or contaminated injection site
from an immobilization dart). However,
the long time delay between the immobi-
lization procedure and the bear’s death
(i.e., April to at least October), the absence
of supporting lesions at necropsy (i.e., no
dart-induced abscess or continued cervical
dermatitis), and the valvular lesion’s lack of
chronicity (i.e., it was subacute not chronic
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inflammation) made this association highly
unlikely. The sequelae of infectious val-
vular endocarditis most often result from
embolization. The kidneys and spleen are
the organs most commonly affected by
emboli in the dog; however, the left car-
diac ventricle, brain, intestine, and other
organs also may be affected (O’Grady,
1995). Infarcts are the most common renal
lesion, and hemorrhage into the urinary
tract as well as abnormal bleeding associ-
ated with thrombocytopenia, possibly re-
lated to disseminated intravascular coagu-
lation, are reported (Taboada and Palmer,
1989; Elmwood et al., 1993). These factors
could explain the marked perirenal hem-
orrhage observed in this black bear.

In light of the information obtained
from this case, prophylactic antibiotic ther-
apy should be warranted in black bear re-
search when animals are immobilized, col-
lar-associated dermatitis is identified, and/
or teeth are extracted. Because the bac-
terial species most likely to be associated
with valvular endocarditis in black bears
are unknown, treatment should be with a
broad-spectrum, bacteriocidal antibiotic.
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