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Abstract

A male adult ocelot (Leopardus pardalis) kept under human care developed anuria, which progressed to death. Grossly, the
urinary bladder was markedly dilated and filled with red discolored urine containing blood clots. In addition, the animal had
a hepatoid cell adenoma adjacent to the urethra, which likely caused partial urethral occlusion. Microscopically, there was a
predominantly neutrophilic, fibrinous and hemorrhagic urethritis, cystitis, and pyelonephritis with intralesional gram-positive
cocci. Microbiologic culture followed by MALDI-TOF MS analysis resulted in the identification of isolates from the urine and

urethra as Staphylococcus felis.
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Introduction

The ocelot (Leopardus pardalis) is a neotropical
felid that occurs in Central and South America as well as
Mexico and Southwest Texas in the United States (8). Con-
sidering the red list of International Union for Conservation
of Nature and Natural Resources (14), ocelots are listed as
least concern but with decreasing population (https://www.
iucnredlist.org/, accessed 01 February 2022). However, oce-
lots are considered to have a low reproductive potential,
which supports the need for conservation initiatives and
expansion of our knowledge on diseases that affect this
species (8). Despite the well-known prevalence of infectious
urinary diseases in domestic cats (4), this condition has not
been properly studied in wild felids. Importantly, obstructive

nephropathy may result in acute kidney injury, which may
be fatal without intervention (2, 28).

Disruption of the urinary flow is often associated
with uroliths, urethral plugs, infectious process, and less
commonly with anatomic malformations or neoplasms (27).
Urinary obstruction may also be due to pathologic changes
in adjacent structures, particularly in the pelvic region. Peri-
anal gland tumors are common in non-neutered older male
dogs, and less frequently in female dogs or cats (11, 21, 29).
Apocrine gland adenocarcinoma and carcinoma are rarely
reported in domestic cats (10, 24, 25). Nonetheless, although
the causes may vary, clinical signs are similar and include
anuria, hematuria, and pollakiuria (12).

Staphylococcus spp. are gram-positive, facultative
anaerobic bacteria, which are considered members of normal
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microbiota of the skin and mucous membranes of mam-
mals and birds (3, 30). Among more than 40 known species,
Staphylococcus felis is the most common Staphylococcus
spp. isolated from the skin and saliva of healthy cats (13, 17,
18). There is a previously reported case of pyelonephritis in
a Siberian tiger (Pathera tigris altaica) caused by Staphylo-
coccus intermedius (15).

To the best of our knowledge, there are no previous
reports of S. felis infection in wild felids. Therefore, the
aim of this report is to describe an unusual case of urinary
obstruction, with secondary S. felis-associated hemorrhagic
cystitis and pyelonephritis.

Case Description

An adult male ocelot (Leopardus pardalis) kept under
human care at the BH-Zoo (Belo Horizonte, Brazil) was daily
monitored and developed anuria one day before death. The an-
imal was found dead and immediately submitted to necropsy.

Grossly, the ocelot had a good body condition.
Oral and ocular mucosae were moderately pale. The urinary
bladder was markedly dilated occupying approximately two-
thirds of the abdominal cavity (Fig. 1A). The serosa of the
urinary bladder was diffusively red with a markedly thin wall,
and the mucosa had multifocal to coalescent dark red areas
interpreted as hemorrhage (Fig. 1B), with a dark red content
in lumen with moderate amount of blood clots. The pelvic
segment of the urethra was diffusely enlarged and firm, with
approximately 4.0 cm in diameter (Fig. 1C). On a cross-sec-
tional cut surface, the urethral lumen was diminished, and the
wall was thickened and firm with multifocal dark red areas
interspersed with brown soft areas (Fig. 1D). Dorsally, there
were two whitish, soft and solid focally extensive areas that
were contiguous to the perianal glands. Both kidneys were
diffusely pale and the left kidney had a reddish focally ex-
tensive area in the cranial pole. On cut surface, this area was
multifocal to coalescent red areas extending from the pelvis
to the cortical surface of the cranial pole of the left kidney
(Fig. 2A and B). The prostate gland was diffuse and intensely

Figure 1. Urethritis and cystitis in an ocelot (Leopardus pardalis). (A) Markedly distended urinary bladder with
multifocal to coalescing serosal hemorrhage, and partially occupying the abdominal cavity. (B) Focally extensive
area of hemorrhage in the urinary bladder mucosa. (C) Enlarged pelvic urethra with a diameter of approximately
4.0 cm. (D) Cut surface of pelvic urethra with stenosis of the urethral lumen and thickening of the wall.
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swollen, dark red, with a solid and dark red cut surface. Oth-
er gross findings included moderate pulmonary edema and
mild liver congestion. Samples of urethra, perianal glands,
prostate, kidneys, urinary bladder, liver, lungs, and lymph
nodes were fixed in 10% buffered formalin and processed for
paraffin embedding, and 3-4 um sections were stained with
hematoxylin and eosin (HE) and Gram staining. Swabs from
urethra and urine samples were aseptically collected for
microbiological culture.

Microscopically, the urethra had multifocal
to coalescent areas of intense inflammatory infiltrate

predominantly composed of neutrophils (Fig. 3A), with
some macrophages, associated with fibrin accumulation and
moderate numbers of intralesional gram-positive cocci (Fig.
3B), which were also observed within the urethral lumen.
There was also severe fibrosis and neutrophilic infiltrate
in the urethral wall. Cortical and medullary renal tubules
had intra-luminal accumulation of neutrophils containing
gram-positive intracytoplasmic cocci (Fig. 4A). There was
also an interstitial multifocal to coalescent mild predomi-
nantly neutrophilic inflammatory infiltrate, with multifocal
areas of fibrin deposition and hemorrhage. Glomeruli had

Figure 2. Pyelonephritis in an ocelot (Leopardus pardalis). (A) Red discoloration on the cortical surface
of the cranial pole of the left kidney. (B) Cut surface of the left kidney with multifocal to coalescing
hemorrhage extending from the pelvis to the cortext in the cranial pole of the kidney.

Figure 3. Urethritis in an ocelot (Leopardus pardalis). (A) Severe inflammatory infiltrate with many
neutrophils, fewer macrophages and fibrin accumulation. Hematoxylin and eosin, bar = 100 um. (B)
Area of necrosis with large numbers of intralesional cocci. Hematoxylin and eosin, bar = 100 pm.
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Figure 4. Pyelonephritis in an ocelot (Leopardus pardalis). (A) Large numbers of gram-positive cocci
in the tubular lumen and in the interstitium. Gram staining, bar = 50 um. (B) Severe neutrophilic
infiltrate in the interstitium and glomerulus. Hematoxylin and eosin, bar = 50 um.

necrosis, fibrin accumulation and neutrophilic infiltration
(Fig. 4B). The urinary bladder had a mild inflammatory in-
filtrate composed of neutrophils, lymphocytes, macrophages
and plasma cells associated with multifocal to coalescent
hemorrhage in the mucosa, and to a less extent in the mus-
cular and serosa. Perianal glands had multifocal areas of
epithelial proliferation interspersed with thin connective
tissue, at times forming cords of cuboidal cells with an
abundant homogeneous eosinophilic cytoplasm and well-de-
marcated cellular limits (Fig. 5). Nuclei were round, with
dense chromatin, and occasionally with a single nucleolus.
These findings supported the morphologic diagnosis of
hepatoid gland adenoma. The prostate had an increase in the
number and volume of glandular epithelial cells, which was
interpreted as diffuse hyperplasia. In addition, the prostatic
urethra had an intense inflammatory infiltrated composed
by neutrophils, lymphocytes, macrophages, and plasma
cells with multifocal hemorrhage. There was a mild his-
tiocytic inflammatory infiltrate, with some multinucleated
giant cells, associated with loss of hepatocytes, fibrosis and
biliary duct proliferation. The lymph node had mild edema
and hemorrhage. The lungs had severe alveolar edema and
hemorrhage.

Swabs were plated on mannitol salt agar (Kasvi,
Brazil) and sheep blood agar (Difco, USA), and incubated
for 24 h at 37°C. Selected colonies were plated on Miiller
Hinton agar (Difco, USA) and identified by matrix-assisted
laser desorption/ionization time-of-flight mass spectrometry
(MALDI-TOF MS), as described by Assis and coworkers
(1). For each isolate, 1 puL of formic acid (70%) and 1 pL of
MALDI-TOF MS matrix, consisting of a saturated solution of

Figure 5. Hepatoid adenoma in an ocelot (Leopardus
pardalis). Cuboidal well differentiated cells arranged
in cords or nests with an abundant homogeneous
eosinophilic cytoplasm and well-defined cellular
limits. Hematoxylin and eosin, bar = 50 um.

o-cyano-4-hydroxycinnamic acid (HCCA) (Bruker Dalton-
ics, Bremen, Germany), were applied to the spot and allowed
to air-dry. Spectra were acquired using the FlexControl Micro-
Flex LT mass spectrometer (Bruker Daltonics) with a 60-Hz
nitrogen laser, in which up to 240 laser shots. Parameters for
mass range detection were defined to allow the identification
from 1,960 to 20,137 m/z, where Ion source 1 v was 19.99 kv,
Ion source 2 voltage was 18.24 kv and the lens voltage was
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6.0 kv for data acquisition. Prior to measurements, calibra-
tion was preceded with a bacterial test standard (Escherichia
coli DHS alpha; Bruker Daltonics). Real-Time (RT) identi-
fication score criteria used were those recommended by the
manufacturer, with a score > 2.0 indicating a species-level
identification. MALDI-ToF demonstrated that the isolates had
a profile compatible with Staphylococcus felis.

Antimicrobial susceptibility of both S. felis iso-
lates was tested by the disk diffusion method and inter-
preted according to the Clinical and Laboratory Standards
Institute (CLSI) documents, M100-Ed31 (CLSI, 2021) and
VETO1S-Ed5 (6, 7). The following antimicrobials were
tested: oxacillin (1 pg), cefoxitin (30 pg), penicillin (10
IU), gentamicin (10 pg), erythromycin (15 pg), clindamycin
(2 pg), tetracycline (30 pg), ciprofloxacin (5 pg), nitro-
furantoin (300 pg), trimethoprim-sulfamethoxazole (1.25
and 23.75 ug, respectively), chloramphenicol (30 ug), and
rifampicin (5 ng) (Oxoid, USA). Staphylococcus aureus
ATCC 25923 was used as a control. Both S. felis isolates
were sensitive to all tested antimicrobials.

Discussion

Here we described a case of a S. felis infection in
an ocelot with chronic urethritis with fibrosis associated with
a hepatoid gland adenoma leading to an acute urethral ob-
struction. Isolation and identification of the agent in this case
was compatible with the finding of intralesional gram-posi-
tive cocci as demonstrated by histopathologic examination.
Our findings support the hypothesis that the animal had an
ascending infection that led to cystitis and pyelonephritis.
To the best of our knowledge there are no previous reports
of urinary infections with S. felis in wild felids.

Among domestic animals, inflammatory diseases
of urinary tract are often diagnosed in dogs and cats, due to
various causes (9). In wild felids, Carvalho et al. (5) reported
a suppurative hemorrhagic cystitis in an adult male snow
leopard (Panthera uncia) caused by an extraintestinal patho-
genic Escherichia coli strain. Additionally, Wronski et al.
(32) reported a case of pyelonephritis due to uropathogenic
E. coli in a captive jaguar (Panthera onca). However, in this
case, urinary obstruction was caused by association of an
inflammatory process and a compressive neoplasm.

In domestic cats, gram-negative bacteria are more
often associated with urinary infections, with E. coli being
the most prevalent pathogen. However, among gram-positive
bacteria, S. felis is the most commonly isolated pathogen in
cases of urinary infections (4). S. felis is a normal commen-
sal microorganism present on the skin, the eyelid, and in
the saliva of healthy domestic cats (19). Urine samples that
are positive for S. felis have significantly higher pH and are
more likely to contain urine crystals (19). Although urinary
infections are quite common in cats, the urinary tract is an

adverse environment for bacterial growth. Thus, establish-
ment of a urinary infection requires expression of virulence
factors responsible for colonization, avoidance of innate host
defenses, and initiation of host tissue damage (20). Howev-
er, there are some factors that favor bacterial colonization,
such as urinary retention, incomplete urination, and trauma
of the urinary bladder mucosa (27). Therefore, urethral ob-
struction is a major risk factor for occurrence of urinary
infections. Urethral obstructions are more common in young
male cats, due to the long and narrow anatomy of the ure-
thra (28). The most frequent causes of urethral obstruction
are urethral plugs (12). However, in this case the identified
causes of urinary obstruction were chronic bacterial urethritis
and an adjacent hepatoid cell adenoma. Hepatoid glands are
modified sebaceous structures located in the perianal region
of some mammals. Proliferative lesions of these glands in-
clude hyperplasia, adenoma, epithelioma, and carcinoma
(26). Hepatoid gland adenomas are also common in dogs,
but rare in cats (11). However, in this case there was evident
neoplastic proliferation of the hepatoid cells that presumably
resulted in compression of the urethra, contributing to the
urinary obstruction.

Although it is not possible to establish the chronol-
ogy of events in this case, both compression and infection
likely contributed to urinary retention. Considering that urine
accumulation favors urinary infections and that hepatoid ad-
enomas as slow growing neoplasms, it is reasonable to think
that the tumor in this case may have favored urinary retention,
which favored opportunistic infection and consequently an
acute urinary obstruction (27).

Bacterial identification in this case was based on
isolation followed by characterization using MALDI-TOF.
This technique has been increasingly used in veterinary med-
icine with reliable results for bacterial identification at the
species levels (22, 23). In this case, the antimicrobial profile
ofthe S. felis isolates indicated low levels or absence of anti-
microbial resistance, which is similar to previous reports (19,
20, 31). However, methicillin resistance has been identified
amongst S. felis isolates (16).

In conclusion, we described a case of acute urinary
obstruction in an ocelot kept under human care that developed
S. felis infection with urethritis, cystitis, and pyelonephritis,
associated with a hepatoid cell adenoma that may have caused
compression, urinary retention, thus predisposing to infection
and inflammation.
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