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At clinical examination, a 5-year-old male domestic short-haired cat exhib-
ited painful swelling and erythema of the pinnae of both ears. Microscopically,
the lesions on both pinnae were composed of diffuse granulomatous chondritis
with degeneration and necrosis of the pinnal cartilage. Numerous mast cells were
also observed within and surrounding the inflammatory lesion. Immunohisto-
chemistry showed a mixed inflammatory infiltrate characterised by the predomi-
nance of macrophages (CD68+, MAC 387+ and Lysozyme+), T lymphocytes
(CD3+), some B lymphocytes (CD79a+) and neutrophils. Immunopathological
characterisation of the lesion showed a granulomatous inflammation profile and
suggests that the morphological changes and immunopathogenesis of auricular
chondritis in cats presents a similarity with relapsing polychondritis in humans.

Key words: Feline, macrophage, immunohistochemistry, immunopatho-
genesis, chondritis

Auricular chondritis (AC) is a rare condition characterised by inflamma-
tion and destruction of the cartilaginous tissues of the pinnae in animals and hu-
mans. A few cases were already reported in cats (Delmage and Kelly, 2001; Ger-
ber et al., 2002), dogs (Sula, 2012), horses (Bowers and Slocombe, 2009), cattle
(Bleul et al., 2006; Adissu et al., 2014) and rodents (Kitagaki and Hirota, 2007).
A similar condition known as relapsing polychondritis (RP) occurs in humans
and cats, which also affects other hyaline cartilage-containing tissues such as
joints, eyes, airways and the cardiovascular system (Gerber et al., 2002; Lahmer
etal., 2010; Arnaud et al., 2014).
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The pathogenesis of AC is unknown; however, it is speculated to be simi-
lar to that of human RP, with antibody production and reaction against type II
collagen, matrilin-1 (cartilage-specific protein), as well as proteoglycan-rich tis-
sues (Arnaud et al., 2014; Cantarini et al., 2014). Although the mechanisms of
the disease are not completely known, the immune profile of inflammatory cells
in the damaged cartilaginous tissues in humans with RP (Ouchi et al., 2011;
Arima et al., 2016), and cattle (Adissu et al., 2014) and mice with AC (Kitagaki
and Hirota, 2007) predominantly involves CD3+ and CD4+ T lymphocytes,
CD68+ or Mac-1+ macrophages and a few neutrophils. Herein, we describe the
immunopathological findings of an AC case in a cat.

A 5-year-old male domestic short-haired cat was taken to the veterinary
service of the Veterinary Teaching Hospital, University of Brasilia with a 3-
month history of painful swelling and erythema at the edges and central region of
the pinnae of both ears (Fig. 1a). The physical examination of the animal re-
vealed good general condition, and no other clinical, biochemical or haematolog-
ical changes were detected. Furthermore, the animal tested negative by serology
for feline coronavirus, feline immunodeficiency and feline leukaemia viruses.

Fine-needle aspiration biopsy of the lesions showed a granulomatous in-
flammatory reaction characterised by many multinucleated giant cells, histiocytes,
neutrophils and some individual spindle cells or cells arranged in clumps. Surgical
biopsy samples measuring 3.0 x 1.0 cm from the apex and lateral border of helix of
both pinnae were collected and fixed in 10% buffered formalin, embedded in par-
affin wax, sectioned at 4 um, and stained with haematoxylin and eosin (HE) and
toluidine blue (TB). Biopsy sections were also stained with Gram, Ziehl-Neelsen
and Grocott and no bacterial or fungal infectious agent was detected.

Immunohistochemistry (IHC) using primary antibodies directed against
CD79a (monoclonal mouse anti-CD79a antibody, Biocare Medical), CD3 (poly-
clonal rabbit anti-CD3 antibody, Dako Corp.), Myeloid/Histiocyte antigen (poly-
clonal rabbit anti-MAC 387 antibody, Dako Corp.), CD68 (monoclonal mouse
anti-CD68, Dako Corp.), and lysozyme (polyclonal rabbit anti-lysozyme antibody,
Dako Corp.) was performed using the biotin—peroxidase—streptavidin method
(LSAB+ system—HRP, Dako Corp.), with 3,3’-diaminobenzidine (DAB+, Dako
Corp.) on biopsy sections (Table 1). Histological sections of lymph nodes from a
cat with no clinical signs of disease were used as positive control.

The percentage of each type of inflammatory cell (mast cells, polymor-
phonuclear and mononuclear cells) and those immunolabelled by each of the an-
tibodies surrounding the auricular cartilage was determined using toluidine-blue-
stained sections in 10 randomly selected high-power fields (40x%).

The main microscopic findings were multifocal areas of cartilage disruption,
and the formation of regenerative cartilaginous nodules surrounded by severe in-
flammatory infiltrate comprising macrophages, neutrophils, lymphocytes, plasma
cells and multinucleated giant cells close to damaged cartilage areas (Fig. 1b).
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Mast cells were also observed in abundance within and surrounding the inflam-
matory reaction (Fig. 1c). The ear cartilage presented multifocal areas of cartilag-
inous matrix basophilia reduction, hypereosinophilia and pyknosis of some
chondrocytes, surrounded by moderate to severe fibrosis and some lympho-
plasmacytic perivascular cuffing.

The perichondrial inflammatory reaction was composed of 44% mononu-
clear cells, 25% polymorphonuclear cells, 22% mast cells and 9% degenerated
and non-identified cells. Inflammatory cells showed immunolabelling by CD79a
(10%), CD3 (18%), MAC 387 (13%), lysozyme (83%) and CD68 (19%) with a
strong reaction by multinucleated giant cells (Fig. 1d). Based on the clinical and
pathological findings, a diagnosis of auricular chondritis was made.

Table 1

Antigen, origin of the primary antibodies and dilutions used in the immunostaining protocols
applied to the samples tissues of the cat

Antigen Antibody clone™* Dilution
CD79a HM47/A9 1:50
CD3 Polyclonal rabbit 1:500
Myeloid/histiocyte MAC 387 1:200
CD68 EBM11 1:100
Lysozyme Polyclonal rabbit 1:500

*Antigen retrieval: citrate pH 6.0, 125 °C, 3 min, performed in a pressure cooker;
®Detection method: biotin—peroxidase—streptavidin; §Chromogen: DAB = 3,3"-
diaminobenzidine

Immune-mediated inflammatory diseases are among the most challenging
in terms of determining their pathogenesis and related injuries, as in the case of
auricular chondritis (AC) in cats. Feline AC affects both ears with non-
involvement of other cartilaginous tissues and occurs predominantly in young
and middle-aged short-haired cats (Delmage and Kelly, 2001; Gerber et al.,
2002; Baba et al., 2009), as observed in the case reported here. Cats may also
present involvement of the joints, respiratory, cardiovascular, ocular and other
systems, in addition to the cartilage of the pinnae (Gerber et al., 2002; Baba et
al., 2009), being similar to the relapsing polychondritis (RP) that affects middle-
aged humans (Lahmer et al., 2010; Arnaud et al., 2014; Cantarini et al., 2014).

Fine-needle aspiration biopsy of the lesions in the pinnae allowed the identi-
fication of the granulomatous inflammatory reaction. This technique, in addition to
the case history and clinical findings, aids the presumptive diagnosis of AC in cats.

Histologically, auricular cartilage necrosis/degeneration and fibroplasia, sur-
rounded by inflammatory infiltrate, are the hallmarks of the disease in feline spe-
cies (Delmage and Kelly, 2001; Gerber et al., 2002; Baba et al., 2009). The regen-
erative nodules of cartilage observed here were previously reported in a heifer, in

Acta Veterinaria Hungarica 67, 2019



AURICULAR CHONDRITIS IN A CAT 85

mice with experimentally induced AC (Kitagaki et al., 2003; Kitagaki and Hirota,
2007; Adissu et al., 2014), and in a cat with RP (Baba et al., 2009). The pinnal car-
tilage injury, in addition to releasing proinflammatory cytokines (Kitagaki and Hi-
rota, 2007), possibly triggered the regenerative response of the chondrocytes.

The profile of inflammatory cells around the cartilage of the pinnae in the
cat demonstrated a mixed-cell reaction composed predominantly of mononuclear
cells with multinucleated giant cells. The perichondrial inflammatory infiltrate in
cats with AC is generally composed of a variable number of mononuclear cells,
neutrophils and a few multinuclear giant cells (Delmage and Kelly, 2001; Gerber
et al., 2002; Baba et al., 2009). RP in mice and men is dominated by a histiocytic
reaction and inflammatory infiltration by mononuclear cells in areas of cartilage
damage (Kitagaki and Hirota, 2007; Ouchi et al., 2011), as observed in the case
reported here. Based on the rarity of AC, the limited pathological data available
in domestic animals and unknown pathogenesis, the disease stage is suspected to
be responsible for variations in the type of inflammatory cells (Baba et al., 2009).

Numerous mast cells within and surrounding the inflammatory lesion was
a remarkable pathological feature observed in the pinnae of the cat. Numerous
mast cells were also observed in the auricular dermis in a case of feline AC
(Delmage and Kelly, 2001) and also in the auricular cartilage and upper dermis
of mice with experimental RP (Kitagaki and Hirota, 2007).

The role of mast cells in the pathogenesis of AC in cats remains unknown.
However, mast cells are involved in other cartilage inflammatory diseases such
as rheumatoid arthritis, where they secrete cytokines and other inflammatory
mediators (Nigrovic and Lee, 2005). In RP in humans, it is hypothesised that car-
tilage insult and the inflammatory process are due to genetic and triggering fac-
tors such as trauma, chemical, toxic and infectious agents, and are associated
with the onset of autoimmunity pathogenesis (Bleul et al., 2006; Emmungil and
Aydin, 2015; Lahmer et al., 2010). Therefore, it is possible to suspect that mast
cells could potentiate or trigger the inflammatory process in feline AC, or even
be associated with local allergy-associated responses.

Herein, the set of immunolabelled cells showed a mixed-inflammatory in-
filtrate characterised by the predominance of macrophages, T lymphocytes, some
B lymphocytes and neutrophils. Our findings are similar to those reported in
mice (Kitagaki and Hirota, 2007) and humans (Arima et al., 2016) with AC or
RP. Most cells also presented immunolabelling by lysozyme, which can be at-
tributed to their histiocytic and polymorphonuclear origins. Strong lysozyme
positivity was previously detected in the auricular perichondrium of humans with
RP (Arima et al., 2016; Ahn et al., 2017).

In cats and cattle with AC or RP, the inflammatory infiltrate in the peri-
chondrium is predominantly lymphocytic (Gerber et al., 2002; Baba et al., 2009;
Adissu et al., 2014), unlike the histiocytic and neutrophilic characteristics in the
case reported here. CD4-positive T lymphocyte subsets associated with cytokine
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production such as IFN-y, IL-2, and TNF-a are considered responsible for trig-
gering the inflammatory process and cartilage injury (Ouchi et al., 2011; Arima
et al., 2016). Therefore, the individual interpretation of the set of inflammatory
cells in the few cases of AC in cats reported in the literature does not allow the
establishment of a single pattern for the inflammatory response in the species.

Auricular chondritis is an unclear condition in cats. The similarity of the
pathological findings observed here to those reported in humans and mice with
RP and AC suggests that the immunopathogenesis of AC in cats is associated
with an exacerbated immune response. This hypothesis, as well as the role of
mast cells in the disease, still needs to be elucidated in order to understand the
pathogenesis of the disease and to develop appropriate treatments for this condi-
tion in cats.
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