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Cryptococcosis is an infection that affects humans and animals, the etiology is attribu-
ted to Cryptococcus neoformans variety neoformans, C. neoformans var. grubii and Crypto-
coccus gattii. The infection is common in dogs and cats, causing respiratory, neurological,
cutaneous and ocular infections. Aiming to better understand the epidemiology of crypto-
coccosis in animals in the region, this paper describe the occurrence and characterization
of the Cryptococcus species involved in this illness in pet animals at Mato Grosso State, Bra-
zil. Clinical samples of four cases, two in cats and two dogs, were submitted for pathologi-
cal, microbiological and molecular analysis. Microscopically, in three cases, tissue sections
stained with hematoxylin and eosin had absence to severe granulomatous reaction compo-
sed by histiocytes, multinucleated cells and lymphocytes infiltration. In one case, citological
imprint analysis showed similar inflammatory mainly mononuclear and lymphocyte cells
infiltration. All cases had variable amounts of intracellular and extracellular fungal structu-
res compatible with Cryptococcus sp. on Periodic Acid-Schiff (PAS) stain. All clinical samples
were positive for culture on Sabouraud Dextrose Agar (SDA) and morphologically classified
as Cryptococcus sp. The isolates were PCR positive for C. gatti, being confirmed by sequen-
cing technique. The findings characterize the molecular species involved in animal infec-
tions in the region, and may contribute to future studies of the epidemiology of C. gattii.

INDEX TERMS: Cryptococcus spp., cryptococcosis. mycosis, PCR, yeast, dogs, cats.

RESUMO.- [Ocorréncia e caracterizacio da criptococose
em caes e gatos em Mato Grosso.] A criptococose é uma
infeccdo que afeta humanos e animais sendo a etiologia
atribuida as espécies Cryptococcus neoformans variedade
neoformans, C. neoformans var. grubii e C. gattii. A doencga é
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comum em cdes e gatos, causando infec¢cdes respiratdrias,
neurolégicas, cutaneas e oculares. Com o objetivo de enten-
der melhor a epidemiologia da criptococose em animais,
este trabalho descreve a ocorréncia e a caracterizacdo de
espécies de Cryptococcus em pequenos animais doentes no
Estado de Mato Grosso, Brasil. Amostras clinicas de quatro
casos, dois em felinos e dois em caninos, foram submetidas
a andlise patoldgica, microbiol6gica e molecular. Micros-
copicamente, em trés casos, nos cortes de tecidos corados
pela hematoxilina notou-se desde auséncia até acentuada
inflamacdo granulomatosa composta por histidcitos, célu-
las multinucleadas e infiltracdo linfocitaria. Em um caso,
na andlise citolégica de “imprint” observou-se infiltrado
inflamatoério similar composto principalmente por células
mononucleares e linfocitos. Em todos os casos havia varia-
vel quantidade de estruturas fingicas intra e extracelulares
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compativeis com Cryptococcus spp pela coloragio do acido
periodico de Schiff (PAS). Todas as amostras foram positi-
vas para a cultura em Sabouraud Dextrose Agar (SDA), e
morfologicamente classificadas como Cryptococcus sp. Os
isolados foram positivos no PCR para C. gattii, sendo confir-
mados pelo seqiienciamento. Os resultados caracterizaram
a espécie envolvida na regido, e contribuem para futuros
estudos sobre a epidemiologia de C. gattii.

TERMOS DE INDEXACAO: Cryptococcus spp., criptococcose, mico-
ses, PCR, levedura, caninos, felinos.

INTRODUCTION

Cryptococcosis is a systemic disease, which occurs due to
inhalation of fungal propagules in the environment (Casa-
devall & Perfect 1998). After establishment of lung disease,
the basidiomycetous yeast can spread via hematogenous,
reaching the central nervous system causing meningitis or
meningoencephalitis (Chayakulkeeree & Perfect 2006, Ma &
May 2009). Cryptococcus gattii is one of the etiologic agents
of cryptococcosis in humans and animals. This yeast belongs
to the species complex Cryptococcus neoformans, comprising
the species C. neoformans var. neoformans, C. neoformans var.
grubii and C. gattii (Lin & Heitman 2006).

C. gattii is typically found in tropical and subtropical cli-
mate areas and the ecological niche was initially attributed
to Eucalyptus spp. However cavities in decaying trunks and
branches of various species of trees are also the habitat of
this fungus (Ellis & Pfeiffer 1990, Sorrell et al. 1996). C. gattii
acquired an ability to colonize new bio-climatic regions, whi-
ch caused an outbreak of infection in humans and animals in
Vancouver - Canada (Sorrell 2001). The change in the epide-
miology of this fungus is probably a consequence of ecology
and biology alterations of the yeast thus demonstrating its
potential to cause disease in humans and animals (Dixit et
al. 2009). The increased in the number of affected animals
in outbreaks of cryptococcosis, not only in dogs and cats,
but also other species suggests an increased susceptibility
to infection of the animals and their role as sentinel species
(Stephen et al. 2002, Duncan et al. 2006, Byrnes et al. 2009).
Aiming to better understand the epidemiology of cryptococ-
cosis in animals in the region, this paper describe the occur-
rence and characterization of the Cryptococcus species invol-
ved in this illness in pet animals at Mato Grosso State, Brazil.

MATERIALS AND METHODS

Samples of four animals with suspected cryptococcosis were sent
to the Laboratory of Veterinary Pathology and Veterinary Micro-
biology, Federal University of Mato Grosso, during August 2011 to
March 2012. Clinical and epidemiological data, and the material
collected for laboratory of animals are depicted in Table 1.

Cytological smears from one cat was stained by Panotico Fast®
technique and periodic acid-Schiff (PAS). Biopsies of a cat and
one dog and tissues collected during necropsy of a dog and one
cat were fixed in buffered formalin solution (10%), stained with
hematoxylin-eosin (HE), Periodic acid-Schiff (PAS) (Prophet et al.
1992) and method-methanamine silver (GMS) (Grocott 1955).

For fungal isolation, fragments of the samples were washed
in sterile saline plus antibiotics (ampicillin 50mg/L), macerated,
plated on Sabouraud Dextrose Agar and Niger (Guizotia abyssini-
ca) Agar. The culture was incubated at 37°C and observed daily.
Morphological analysis of microscopic suspected colonies was
performed with lactophenol cotton blue and India ink dyes.

Molecular characterization was performed by PCR and se-
quencing. For DNA extraction of isolates, we used the method
with glass beads, described by Del Poeta et al. (1999). To deter-
mine the species of the isolates were used primer pairs CNA 70S
and CNA 70AS to C. neoformans, and, CNB 49S and CNB 49AS to
C. gattii (Aoki et al. 1999, Horta et al. 2002, Casali et al. 2003).
PCR positive samples were subjected to partial sequencing of
Cu-Zn superoxide dismutase gene (SOD1), (D’Souza et al. 2004)
in ABI 3500 (Applied Biosystem). The sequences obtained were
analyzed using the BLASTN of the Broad Institute (www.broadins-
titute.mit.edu).

RESULTS AND DISCUSSION

The animals in this study showed distinct forms of the di-
sease, as shown in Table 1. At necropsy, Case 1, a canine
had multiple nodules consistently slightly firm, whitish on
the cut surface of variable size coalescing in the abdominal
cavity, forming irregular mass which occupied almost all of
the omentum liver, spleen and peritoneum (Fig.1). Case 2,
a canine with a firm irregular skin nodule in head with no
additional clinical signal. Case 3 was an adult cat with cou-
ghing, sneezing and respiratory distress, which lung had a
consolidation in cranial areas (Fig.2). Case 4 was a cat with
an ulcerated reddish nodule in nose. Only this animal was
treated unsuccessfully with itraconazole (10mg/kg) during
40 days but died after this period.

Microscopically, all cases had presence of spherical

Table 1. Canine and feline cryptococcosis characteristics: epidemiological, clinical and pathological findings

Case Species Date Municipality Age (Year) Breed Clinical signs Sampling material Microscopy
Lesions CryptococcusC

1 Canine August Sinop Adult Boxer Apathy and abdominal = Abdominal nodules No inflammation (++4)
2011 volume increase

2 Canine October Cuiaba NA? Boxer Irregular firm Incisional nodule Moderate pyogranulo- (++)
2011 mass in head biopsy matous dermatitis

3 Feline  March Cuiaba 4 MBP Respiratory distress, Lung fragment Granulomatous and (++)
2012 apathy, anorexia, interstitial pneumonia

cough and sneeze

4 Feline  March Cuiaba 1 MBP  Ulcerated pink mass in nasal ~ Nasal lesion NA? +)

2012 region with serum-bloody. imprint

secretion and partial
obstruction of nose

2 Not available, " mixed-breed, ¢ semi-quantitative compatible structure on PAS stain: (+) rare; (++) few, (+++) moderate.
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Fig.1. Case 1, dog, abdominal cavity with Cryptococcus gattii. (A) There is marked proliferation of tissue whitish multinodular in

almost all abdominal serous surfaces. (B) Abdominal adipose tissue with absence of inflammatory reaction and numerous
structures morphologically consistent with Cryptococcus. HE stain, 20x. (C) Rounded, oval or elongated yeast-like structures

by PAS, 20x.

structures morphologically compatible with Cryptococ-
cus sp. witch was surrounded by a polysaccharide capsule
confluent that were PAS and GMS positive (Fig.1C and 2C).
There were no inflammatory cells in Case 1. Case 2 and 3
exhibited mainly granulomatous inflamation composed of
polymorphonuclear cell infiltrates, few histiocytes, multi-
nucleated cells and lymphocytes. On cytological analysis,
Case 4 had the same patterns of cell infiltration seen in
Case 2 and 3.

In all cases there was isolation of colonies with sur-
face appearance shiny, smooth, creamy consistency with
the mucoid and white to beige after 48h in SDA. In Niger
agar, the colonies had brown, but with varying intensity.
Microscopically these colonies were formed by cells round
or oval, surrounded by a capsule of varying thickness sur-
rounded by a clear halo. Based on histological and morpho-
logical colony isolates were classified in the genus Crypto-
coccus sp. Colony isolates from all cases were PCR positive
to C. gattii. Sequencing analysis showed 98% similarity to
the corresponding SOD1 gene of C. gattii R265 (Broad In-
stitute CNBG_0599) in cases 2, 3 and 4, identified by Gen-
Bank accession number, as follows: KF412801, KF412798,
KF412799 respectively, and Case 1 (KF412800) shared
99% of similarity.

Diagnostic confirmation in reported cases was based
on clinical data, histopathology, and culture through mole-
cular detection. Cryptococcosis occurs in most species of
mammals, especially dogs and cats, with similar clinical
presentations of the disease both in C. neoformans and C.
gattii, however C. gattii is more virulent (Lester etal. 2011).
The manifestations of the infection are usually severe and
often may lead to the death both in humans and animals
(Byrnes et al. 2011), as in Case 1, 3 and 4 of this study. In
cats, cryptococcosis can occur in animals of any age, has no
predilection for race or sex. The infection is associated with
exposure of animals to external environments (Malik et al.
1992, Lester et al. 2004, O’Brien et al. 2004). In these ani-
mals is common the formation of polyps or masses firmer
subcutaneous tissue, mainly on the cartilage in the nose,
leading to the appearance of “clown nose”, as reported in
the Case 4. Fungal granulomas may also occur in lymph no-
des and skin around the head and neck and occasionally
the central nervous system (CNS) is reached (Kerl 2003).
Infections may involve lungs and pleura, however, infec-
tions of the lower respiratory tract, as observed in the Case
3, are less common in cats. In Brazil, cryptococcosis in cats
was reported causing infections in the respiratory tract and
skin in Rio Grande do Sul, Pernambuco and Mato Grosso
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diaphragmatic lobes. (B) Alveolar septa thickened with mixed infiltrated inflammatory cells and nu-
merous thin walled rounded structures surrounded by clear halos similar to Cryptococcus. HE stain,
20x. (C) This yeast-like structures are evident by PAS stain, 20x.

do Sul State (Sant’ana et al. 1999, Pinto Filho et al. 2003,
Juliano et al. 2006). Canine cryptococcosis in Brazil are des-
cribed in Sao Paulo, Rio Grande do Sul and Parana (Honsho
et al. 2003, Marcasso et al. 2005, Martins et al. 2008, Ron-
delli et al. 2010) causing neurological, dermatological and
disseminated. In all animal cases in Brazil, one case was
confirmed with C. neoformas var. neoformans serotype D
(Martins et al. 2008), majority methodology to confirm and
classified Cryptococcus was based mainly on positive silver
stain on tissue and isolation on SDA.

In this study causes of immunosuppression were only
investigated in Case 4 through Snap FIV- FeLV Coombo test
IDEXX commercial kit. However, the animal had no positivi-
ty to retroviral infections like feline leukemia virus (FeLV)
and feline immunodeficiency virus (FIV). According to Les-
ter et al. (2011), cryptococcosis caused by C. gattii, it is a
primary mycosis, this is not common in cats with retroviral
infections, however, these infections may have a negative
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impact on response to therapy (Malik et al. 1992, Walker et
al. 1995, Lester et al. 2004, Tisdall et al. 2007).

The dogs often show clinical signs of neurological and/
or ophthalmic, although the respiratory tract may also be
involved (Malik et al. 1992, Lester et al. 2004, McGill et
al. 2009). Skin lesions mainly in the skin of the head and
neck, as observed in the Case 2 are more frequently in
cats than in dogs. The intra abdominal form observed in
Case 1 occurs rarely and may affect other organs such as
liver, spleen and gastrointestinal tract (Malik et al. 1992,
Lester et al. 2004). In Case 2, 3 and 4 infection probably
occurred due to inhalation of spores environmental, due
to the presence of the fungus spores in soil, decaying plant
material, excreta of birds, which are found in both urban
and rural areas in Brazil (Pappalardo & Melhem 2003). In
animals, the spread of infection to other organs may be a
result of the number of propagules inhaled environmental
microorganism, virulence and host immunity isolated. It
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is believed that the spread of the respiratory tract to other
body sites such as skin, bone, the brain is related to in-
tracellular optional feature of the yeast, using phagocytic
cells of the host to spread more efficiently and escape
the immune response (Schop 2007, Giles et al. 2009, Ma
& May 2009). The ingestion of a large number of micro-
-organism may result in gastrointestinal lesions, as obser-
ved in Case 4. However, this is considered atypical form
of clinical manifestation (Lester et al. 2004). The micro-
biological and histopathological findings in this study are
characteristic of yeast, confirmed by molecular techniques
such as PCR and sequencing. Although molecular techni-
ques are not used in routine clinical practice, these results
demonstrate good sensitivity and specificity when compa-
red with the gold standard methods. In this work, the use
of this diagnostic approach helped in the characterization
of yeast species-level which may contribute to epidemio-
logical studies of the disease in the region. According to
the sequence data, the four isolates, both of animals belon-
ging to city Cuiaba and Sinop, showed identity with VGII
genotype.

The C. gattii molecular type VGII accounted for approxi-
mately 95% of infections in the outbreak of cryptococcosis
in Canada and the United States and was also isolated in
Brazil in human cases and environment samples (Kidd et
al. 2004, Kidd et al. 2007, MacDougall et al. 2007, Trilles et
al. 2008, Byrnes et al. 2010). Epidemiological studies of iso-
lates belonging to sub-type genotypes molecular VGII (Ma-
cDougall et al. 2007), has drawn attention to these emer-
ging strains of C. gattii in animal and humans since they
possess a high degree of adaptability and mainly because
mostly infect immunocompetent individuals. Animal cases
happen about six months before human cases in endemic
areas, thus this could be an important tool of surveillance
(MacDougall et al. 2007).

To date there are few data regarding the occurrence of
C. gattii in animals in the region, which limits the unders-
tanding of the population genetic structure and ecology of
cryptococcosis. Such data are of great importance to des-
cribe and monitor the occurrence and expansion of geno-
types Cryptococcus spp. highly virulent in animals. This stu-
dy supports a surveillance to human and animal infection
population in Mato Grosso, Brazil.
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