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RESUMO.- [Análise filogenética de Sporothrix brasiliensis 
isolada de felinos com esporotricose na Ilha de São Luís, 
Maranhão.] A esporotricose é uma micose cutânea zoonótica 
causada por fungos saprófitas pertencentes ao gênero Sporothrix 
que acomete gatos, cavalos, cães e humanos. Este estudo 
teve como objetivo avaliar clinicamente a esporotricose em 
gatos e caracterizar fenotípica e molecularmente as espécies 
de Sporothrix sp. na ilha de São Luís, estado do Maranhão, 
Brasil. De outubro de 2022 a julho de 2023, avaliações clínicas 
e exames citológicos foram realizados em casos suspeitos 
de esporotricose felina no Hospital Veterinário Francisco 
Edilberto Uchôa Lopes, Universidade Estadual do Maranhão. 
Exsudados de lesões foram coletados por esfoliação ou imprint 
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Sporotrichosis is a zoonotic cutaneous mycosis caused by saprophytic fungi of the Sporothrix, 
affecting cats, horses, dogs, and humans. This study aimed to evaluate sporotrichosis in cats 
clinically and to phenotypically characterize and molecularly characterize Sporothrix species 
on São Luís Island, Maranhão, Brazil. From October 2022 to July 2023, clinical assessments 
and cytological examinations were performed on suspected feline sporotrichosis cases at 
the Francisco Edilberto Uchôa Lopes Veterinary Hospital, State University of Maranhão. 
Lesion exudates were collected via exfoliation or imprinting for fungal culture and species 
identification. Fungal cultures underwent species-specific polymerase chain reaction (PCR), 
genetic sequencing, and phylogenetic analysis. A total of 46 cats (33 males and 13 females) 
were assessed. Disseminated cutaneous sporotrichosis was observed in 70% of cases, with 
lesions predominantly on the face, ears, thoracic regions, and limbs. Initially, white fungal 
cultures gradually turned blackish with a coriaceous texture characteristic of Sporothrix spp. 
PCR amplification of the calmodulin (CAL) gene using Sporothrix brasiliensis-specific primers 
confirmed all 46 samples as S. brasiliensis. Phylogenetic analysis revealed genetic identity 
rates ranging from 90% to 100% with S. brasiliensis sequences. This seems to be the first 
molecular confirmation of S. brasiliensis causing feline sporotrichosis on São Luís Island.
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para cultura fúngica e identificação de espécies. As culturas 
fúngicas foram submetidas à reação em cadeia em polimerase 
(RCP) espécie-específica, sequenciamento genético e analise 
filogenética. Um total de 46 gatos (33 machos e 13 fêmeas) foram 
avaliados. Esporotricose cutânea disseminada foi observada 
em 70% dos casos, com lesões predominantemente na face, 
orelhas, regiões torácicas e membros. Inicialmente, culturas 
fúngicas brancas gradualmente tornaram-se enegrecidas 
com uma textura coriácea característica de Sporothrix spp. 
A amplificação por PCR do gene calmodulina (CAL) usando 
primers específicos de Sporothrix brasiliensis confirmou todas 
as 46 amostras como S. brasiliensis. A análise filogenética 
revelou taxas de identidade genética variando de 90% a 
100% com sequências de S. brasiliensis. Esta parece ser a 
primeira confirmação molecular de S. brasiliensis causando 
esporotricose felina na Ilha de São Luís.

TERMOS DE INDEXAÇÃO: Gatos, epidemiologia, surto, filogenia, 
esporotricose, Sporothrix spp., zoonose.

INTRODUCTION
Fungi of the genus Sporothrix are saprophytic, dimorphic 
organisms transitioning between filamentous forms and yeast-
like phases during infection (Rossow et al. 2020). Historically, 
Sporothrix schenckii was considered the sole causative agent of 
sporotrichosis. However, it demonstrates a remarkable ability 
to infect various hosts and adapt to diverse geographical and 
environmental conditions, prompting extensive phylogenetic 
studies across global regions (Marimon et al. 2007, De Carolis 
et al. 2022).

The genus Sporothrix is classified into two clades: (1) the 
pathogenic clade, which includes the S. schenckii complex (S. 
brasiliensis, S. schenckii, Sporothrix globosa, and Sporothrix 
luriei – formerly S. schenckii var. luriei), responsible for 
infections in humans and animals, and (2) the environmental 
clade, comprising the Sporothrix pallida (Sporothrix chilensis, 
Sporothrix mexicana, Sporothrix humicola, and S. pallida 
formerly Sporothrix albicans) and the Sporothrix stenoceras 
complexes (Beer et al. 2016).

In urban environments, felines serve as primary hosts for 
fungi of the S. schenckii complex. Infection occurs through 
contact with contaminated soil or via bites or scratches from 
infected cats (Gremião et al. 2017).

Sporotrichosis presents in four clinical forms: fixed 
cutaneous, disseminated cutaneous, lymphocutaneous, and 
extracutaneous. Felines predominantly exhibit the disseminated 
cutaneous form due to the fungus’ adaptation to the species 
(Nakasu et al. 2021). Conversely, humans most frequently 
develop the lymphocutaneous form (Orofino-Costa et al. 
2022). In the fixed cutaneous form, lesions remain localized 
to the site of fungal inoculation and present as ulcerated 
or erythematous papules, plaques, or ulcers (Boechat et al. 
2018). The disseminated cutaneous form involves multiple, 
widespread lesions, potentially associated with multiple 
trauma events (Orofino-Costa et al. 2017).

The diagnosis of sporotrichosis relies on clinical evaluation, 
epidemiological context, and laboratory testing (Lopes-Bezerra 
et al. 2018). Laboratory confirmation includes cytology, fungal 
culture, histopathology, and molecular techniques applied 
to lesion exudates or scrapings (Silva et al. 2015, Almeida 
et al. 2018).

Within the S. schenckii complex, S. brasiliensis is the 
primary species associated with epidemic outbreaks in South 
America. This species exhibits higher virulence, resistance 
to azole antifungals, and immune evasion capacity (Gómez-
Gaviria et al. 2023).

Southern and southeastern Brazil report the highest 
sporotrichosis incidence due to hot, humid climates and 
abandoned animal populations (Alves et al. 2013, Silva et al. 
2018a.) Cases are also documented in northeastern states, 
including Rio Grande do Norte (Figueira & Nunes 2010, Bento 
et al. 2021), Pernambuco (Spinelli et al. 2021), Paraíba (Nunes 
et al. 2011), Alagoas (Marques-Melo et al. 2014), Bahia (SES 
2019), and Ceará (Aguiar et al. 2023).

The island of São Luís, Maranhão, is located in northeastern 
Brazil and comprises the municipalities of São Luís, Paço do 
Lumiar, and São José de Ribamar. The region experiences a 
hot and humid climate, with an average annual temperature 
of 26.8 °C (Araujo 2001, Climate-Data Org 2024). Tropical and 
subtropical areas like this are prone to neglected diseases 
due to low income, inadequate housing, large populations of 
infectious vectors, proximity to domestic animals, environmental 
degradation, and limited access to healthcare (WHO 2021).

Sporotrichosis, a neglected zoonotic disease, is prevalent in 
densely populated areas with poor sanitation and vulnerable social 
conditions (Rodrigues et al. 2013). As a public health concern, 
this study aimed to identify the Sporothrix species responsible for 
feline sporotrichosis and investigate the disease cycle’s clinical, 
phenotypic, and molecular characteristics on São Luís Island.

MATERIALS AND METHODS
Ethical approval. The study was approved by the Ethics 

Committee on Animal Experimentation of the “Universidade Estadual 
do Maranhão” (CEEA/UEMA) under protocol number 60/2021, and 
adhered to the guidelines set by the National Council for the Control 
of Animal Experimentation (CONCEA).

Study site. The study was conducted in the São Luís Island 
metropolitan region, comprising the cities of São Luís, São José 
de Ribamar, Paço do Lumiar and Raposa. This area is situated in 
Maranhão State’s coastal region, with geographic coordinates of 
Latitude 02°22′23″ and 02°51′00″ South and Longitude 44°26′41″ 
and 43°59′41″ West (Rocha et al. 2023).

Animals. The study included 46 felines (33 males and 13 females) 
with no restrictions on age, breed, or sex, all of which presented 
with skin lesions suggestive of sporotrichosis. These animals were 
treated at the Francisco Edilberto Uchôa Lopes Veterinary Hospital 
of the UEMA. Cats undergoing treatment with itraconazole or 
other antifungal drugs were excluded. Following initial screening, 
the animals underwent dermatological examination, anamnesis, 
clinical history assessment, and sample collection for cytological 
and fungal culture tests.

Cytology. Exudates from the lesions were collected using 
exfoliation or imprinting techniques to prepare cytology slides, 
which were stained with Romanowsky-type stain (Rapid Panothic-
Laborclin) for visualizing cellular and fungal structures, as per the 
method described by Silva et al. (2018b).

Fungal culture and phenotypic evaluation. Lesions were 
disinfected with 2% chlorhexidine, and exudate samples were collected 
using sterile swabs and transported in a STUART medium. Samples 
were cultured on Sabouraud Dextrose Agar with chloramphenicol 
(S.D.A.; BD, Franklin Lakes, New Jersey) and incubated at 25 °C for up 
to 21 days. Colony growth was monitored daily. Colonies suggestive 
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of Sporothrix sp. were evaluated for macroscopic features, including 
surface topography (e.g., flat and irregular), texture (e.g., yeasty, 
granular, powdery, and cottony), and pigmentation (on the colony 
surface, colony reverse, and diffusion in the medium). Colony slides 
were stained with lactophenol cotton blue for phenotypic evaluation to 
assess the size, shape, and organization of conidiophores (Marimon et 
al. 2007). Confirmed Sporothrix genus colonies were further processed 
for DNA extraction and polymerase chain reaction (PCR) analysis.

DNA extraction and polymerase chain reaction (PCR) applied 
to Sporothrix brasiliensis based on the cal gene. DNA extraction and 
purification were performed using the Phenol-Chloroform-Isoamyl 
Alcohol protocol (Sambrook et al. 1989), with modifications such 
as overnight incubation and proteinase K (400 µg/mL) addition. 
Species-specific primers were used to amplify the calmodulin (cal) 
gene, as described by Rodrigues et al. (2015). PCR was conducted 
in a 25-μL reaction volume containing 250 ng of extracted DNA, 
12.5 μL of PCR master mix (PROMEGA), and 0.2 μM of each primer. 
The thermal cycling conditions were as follows: initial denaturation 
at 94 °C for 15 min; 35 cycles of denaturation at 94 °C for 30 s, 
annealing at 59 °C for 90 s, and extension at 72 °C for 1 min; and a 
final extension at 72 °C for 10 min. PCR products were visualized on 
gels stained with SYBR® Safe DNA Gel Stain under ultraviolet light 
after electrophoresis at 60 V for 40 min.

Amplified product purification and sequencing. Polymerase 
chain reaction products were purified using the Wizard® SV Gel and 
PCR Clean-Up System (Promega®) per the manufacturer’s instructions. 
Purified DNA was quantified using a NanoDrop 2000 spectrophotometer 
(Thermo Scientific, San Jose, California). Sequencing was performed 
using an ABI PRISM 3700 Analyzer (Applied Biosystem, Foster City, 
California) following the dideoxynucleotide chain termination method 
(Sanger et al. 1977). The sequences obtained in this research were 
submitted to genbank with accession number: PQ785783, PQ785784, 
PQ785786 and PQ801656.

Phylogenetic analysis. Electropherograms of the sequences 
were assessed using FinchTV 1.4 software (Geospiza). A consensus 
sequence combining forward and reverse DNA strands was generated 
using the CAP3 Sequence Assembly Program (PRABI-Doua). 
Nucleotide sequences were saved in “FASTA” format and aligned with 
homologous sequences from the GenBank database. The alignment of 
calmodulin (cal) gene sequences was performed using the Clustal/W 
tool in Bioedit 7.2 (Hall 1999) and manually refined. The alignment 
was set to 460 bp and included gaps. Outgroup sequences from 
Histoplasma capsulatum (U12505.1) were used. A phylogenetic tree 
was constructed using the maximum likelihood method based on 
the Kimura 2-parameter evolutionary model (Kimura 1980). Clade 
support was evaluated using bootstrap analysis (Felsenstein 1985) 
with 1,000 replicates in MEGA10 software (Kumar et al. 1994).

RESULTS
Clinical assessment. Of the 46 cats assessed, 14 (30%) 

exhibited the localized form of sporotrichosis, whereas 32 
(70%) presented the disseminated form (Table S1). Localized 
lesions were observed on the snout, ear, right thoracic limb, 
scrotal sac, right pelvic limb, and near the caudal abdominal 
mammary glands (Fig.1-4). Respiratory symptoms, such as 
sneezing or nasal discharge, were detected in 26% (12/46) of 
the cats. In disseminated cases, lesions were most commonly 
distributed on the face, ears, dorsal thoracic region, and thoracic 
and pelvic limbs (Fig.5-8). Severe lesions were frequently 
observed on the digits and snout.

Cytology. Microscopic examination revealed a chronic 
inflammatory process characterized by hypersegmented and 

degenerated macrophages and neutrophils. Cigar-shaped 
yeasts, typical of Sporothrix spp., were also observed (Fig.9).

Fungal culture and phenotypic assessment. Colonies initially 
appeared white to cream-colored within five to seven days and 
later darkened to brownish or blackish hues (Fig.10-11). The 
cultures exhibited hyaline, septate, and branched hyphae with 
oval-to-rounded microconidia organized in a daisy bouquet-like 
arrangement (Fig.10-11), characteristic of the Sporothrix genus.

Molecular detection of Sporothrix brasiliensis using 
the cal gene. All samples yielded a 469-bp amplified product 
specific to the cal gene of S. brasiliensis (Fig.12).

BLASTn analysis of sequenced products. Fifteen positive 
samples, representing various collection intervals (five samples 
from localized clinical cases and 10 samples from animals 
presenting the disseminated cutaneous clinical form of the 
disease), were selected for genetic sequencing based on DNA 
concentration. Five (5/15) of them were quality sequenced. 
BLASTn analysis revealed 90% to 100% genetic identity with 
S. brasiliensis sequences previously deposited in the GenBank 
database, derived from hosts including humans, cats, and 
dogs. The location of isolates, identity rates, and parameters 
such as Query cover and E-value for the analyzed samples are 
summarized in Table 1. Consequently, only the remaining five 
samples were included in the phylogenetic analysis.

Fig.1-4. Skin lesions in a cat with localized cutaneous sporotrichosis. 
(1) Ulcerated lesion on a palmar pad of the right thoracic limb. 
(2) Ulcerated plaque-like lesions with erythema and crusts 
near the left ear. (3 and 4) Ulcerated lesions on the nasal plane. 
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Fig.5-8. Cat affected by disseminated sporotrichosis. (5) Circular, 
ulcerated lesion on the back of the pelvic region. (6) Multiple 
ulcerated lesions with a gummy appearance on the left thoracic 
limb. (7) Nodular lesion on the snout and a small ulcer on the left 
upper lip. (8) Ulcerated lesion on a digit of the right thoracic limb.

Fig.9. A swab from a feline lesion showing free and intracytoplasmic 
yeast forms of Sporothrix sp. in macrophages. Rapid panoptic 
staining, bar = 20 µm.

Phylogenetic analysis of S. brasiliensis based on the 
cal gene. A total of 36 homologous sequences were selected 
and aligned with four consensus sequences obtained in this 
study to analyze the phylogenetic evolution of the isolates. 
DNA sequences from S. brasiliensis, S. schenckii, S. globosa, S. 
mexicana, S. albicans, and S. pallida were evaluated. The tree 
shown in Figure 13 reveals four clades in its topology, formed 
by S. brasiliensis, S. schenckii, S. globosa, and S. mexicana, all of 
which exhibited a high degree of support. The five isolates from 
cats assessed in this study were grouped within a clade with 
a high bootstrap value (98%), confirming their phylogenetic 
association with S. brasiliensis. This clade included sequences 
previously identified in Homo sapiens (KC693868, JX077113, 
and KF048980), Canis lupus familiaris (OR037312), and Felis 
catus (MZ261816) in Brazil, as well as sequences from Portugal 
(MT783949) and Spain (AM116886 and AM116877).

DISCUSSION
To the best of our knowledge, this is the first study to perform 
phylogenetic analysis on isolates from São Luís Island (MA) 
and confirm the presence of Sporothrix brasiliensis in cats 
from this region. The samples collected were grouped with 
Brazilian sequences from isolates obtained from humans, felines, 

and canines across various states, including Paraíba, Rio de 
Janeiro, São Paulo, the Distrito Federal, Pará, Pernambuco, and 
Minas Gerais. Internationally, sequences from Portugal and 
Spain were also included. The S. brasiliensis clade primarily 
encompasses isolates associated with clinical infections in 
humans and animals (Mora-Montes et al. 2015), particularly 
in Brazil (Xavier et al. 2023).

The Sporothrix fungus thrives in decaying organic matter, 
soil, and tree bark, predominantly in tropical and subtropical 
climates (Hernández-Castro et al. 2022). Similar environmental 
conditions, such as high humidity, significant rainfall, and 
extensive vegetation, are observed on São Luís Island and 
throughout Maranhão state, facilitating the development of this 
species. The molecular data collected in this study significantly 
advance the diagnosis and treatment of sporotrichosis. 
Enhanced diagnostic capabilities directly improve patient 
outcomes and play a critical role in controlling the spread of 
the fungus (Rossow et al. 2020, Stefaniszen et al. 2023). This 
improvement impacts clinical progression in patients and 
helps prevent fungal transmission in both feline and human 
populations (Arrillaga-Moncrieff et al. 2009, Zhang et al. 2015).

Sporotrichosis caused by S. brasiliensis is associated with 
severe clinical presentations and is characterized by abundant 
fungal cells in lesions. This, coupled with cats’ social behavior, 
facilitates the transmission of the infection to human and non-
human hosts. Disseminated sporotrichosis was the most common 
clinical manifestation observed in the felines studied, with over 
half presenting lesions on the face, ears, back, and limbs. According 
to Macêdo-Sales et al. (2018), lesions are more frequent on the 
head and body extremities, such as ear tips and paws, due to 
increased exposure during fights or contact with soil or plants.

Extracutaneous symptoms of feline sporotrichosis, 
including nasal or ocular mucosa lesions, sneezing, and 
dyspnea, are less common than skin manifestations and may 
precede or occur without them (Silva et al. 2022). Factors 
favoring extracutaneous forms include immunosuppressive 
diseases such as FIV and FeLV, high fungal loads in existing 
lesions that promote hematogenous spread, and the high 
virulence of S. brasiliensis (Miranda et al. 2018). Bastos et al. 
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Fig.12. Agarose gel electrophoresis (1.5%) of PCR amplification for the cal gene of Sporothrix brasiliensis from feline samples. 1 and 17 = 
molecular weight marker; 2 = positive control; 3 = negative control; 4–16 = sporotrichosis-positive samples.

Fig.10-11. Macroscopic and microscopic analysis of Sporothrix brasiliensis culture. (10) Dark-colored colony indicative of melanin production 
after 14 days on Sabouraud Dextrose Agar with chloramphenicol, incubated at 25 °C. (11) Optical microscopy (100×) showing hyaline 
and septate hyphae with conidiophores presenting daisy bouquet-like microconidia. Bar = 20 µm.

Table 1. Results of BLASTn analysis for Sporothrix sequences based on the cal gene

Sample ID Scientific 
name

Query 
cover E-value Identity 

rate Local Host Access number

Felis catus 66 Sporothrix 
brasiliensis

91% 0.0 97.39% Brazil Felis catus MH45393OQ865519OL953013

Felis catus 86 Sporothrix 
brasiliensis

100% 0.0 98.89% Brazil Canis lupus familiaris, Homo 
sapiens and Felis catus

OR037321ON397993OL888138

Felis catus 97 Sporothrix 
brasiliensis

99% 0.0 99.54% Portugal and 
Brazil

Felis catus and Homo sapiens MT783949MH453938KJ769111 

Felis catus 
108

Sporothrix 
brasiliensis

100% 0.0 98.89% Portugal and 
Brazil

Homo sapiens and Felis catus MT783938OP811261MH453942

Felis catus 
110

Sporothrix 
brasiliensis

100% 0.0 100.00% Brazil Homo sapiens, Canis lupus 
familiaris 

ON398001OR037312

(2022) emphasized that respiratory symptoms, such as nasal 
discharge and sneezing, facilitate the zoonotic transmission 
of Sporothrix spp. through infectious secretions. Personal 
protective equipment is essential to reduce the spread of 
Sporothrix spp. (Gremião et al. 2021).

The virulence of S. brasiliensis is attributed to factors such as 
thermal dimorphism, biofilm formation, adhesins, and melanin 
production, contributing to its aggressive behavior (Barros et 
al. 2011, Brilhante et al. 2021). Progressive darkening of fungal 

cultures, indicative of melanin production, was a primary feature 
observed in Sporothrix cultures. Melanin protects the fungus 
from host defenses by resisting reactive oxygen species and nitric 
oxide (NO) and shielding against ultraviolet radiation (Smith 
& Casadevall 2019, García-Carnero & Martínez-Álvarez 2022).

While fungal culture and molecular techniques are excellent 
diagnostic tools, cytological assessment provides a rapid 
(Gonsales et al. 2020), cost-effective, and accessible method for 
diagnosing sporotrichosis in cats, especially in socioeconomically 
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Fig.13. Phylogenetic classification of Sporothrix brasiliensis isolates from cats in São Luís Island, Maranhão. The evolutionary history 
was inferred using the Neighbor-Joining method. The percentage of replicate trees in which associated taxa clustered together in the 
bootstrap test (1,000 replicates) is shown next to the branches. This analysis included 28 nucleotide sequences based on the cal gene. 
Evolutionary analyses were performed using MEGA X software.

vulnerable regions. This approach enables the visualization of 
numerous S. brasiliensis specimens in smears from skin lesion 
exudates (Silva et al. 2015, Gonsales et al. 2019).

The spread of sporotrichosis in Brazil is influenced by 
various factors, including the absence of comprehensive 
epidemiological surveillance systems targeting small animals. 
The limited use of sensitive and accessible diagnostic methods 
delays the identification (Silva et al. 2024), notification, and 
treatment of infected animals. Furthermore, the lack of national 

registries for disease notification in animals and humans 
highlights the need for improved surveillance programs 
and the development of novel diagnostic tools for field use. 
These improvements would enhance diagnostic protocols 
and promote preventive measures such as responsible pet 
ownership and early veterinary intervention (Rossow et al. 
2020, Moreira et al. 2021). Establishing nationwide reporting 
systems for animal and human cases is critical for effectively 
monitoring and managing sporotrichosis outbreaks.
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CONCLUSION
Based on the data, Sporothrix brasiliensis was identified 
as the infected agent in felines from São Luís Island. Most 
felines presented disseminated cutaneous sporotrichosis, 
while localized forms were restricted to facial lesions. The 
fungal isolates exhibited a high degree of support compared 
to sequences from other Brazilian regions, confirming the 
disease’s expansion. Public policies and health education 
initiatives are essential to guide pet owners and mitigate the 
spread of sporotrichosis to other areas of Maranhão.
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Supplementary material

Table S1. Clinical data of animals with feline sporotrichosis from São Luís Island, Maranhão state, Brazil

Animal Breed Sex Age Clinical 
presentation

1st lesion 
aspect

1st lesion 
spot Sneeze Ocular 

secretion Location of the lesions

1 No 
defined 
breed

Male 2 years Disseminated 
cutaneous

n.a. Thoracic limb n.a. No Right thoracic limb and
dorsum pelvic region

2 No 
defined 
breed

Male 3 years Disseminated 
cutaneous

Ulcerate Right 
thoracic limb

No No Ears, upper left eyelid, lower right eyelid 
and  right thoracic limb

3 No 
defined 
breed

Female 1 year Disseminated 
cutaneous

Nodular Abdominal 
region

No No Ventral abdominal region and pelvic 
limbs

4 No 
defined 
breed

Female n.a. Disseminated 
cutaneous

Ulcerate Abdominal 
region

Yes No Nose, digit thoracic limb (left), digit 
pelvic limb (right) and abdominal region

5 No 
defined 
breed

Male 2 years Disseminated 
cutaneous

n.a. n.a. No No Ears, nose, lower left eyelid, upper left 
eyelid and cervical region

6 No 
defined 
breed

Male 2 years Disseminated 
cutaneous

Ulcerate Face Yes No Mandible, ears, forehead and thoracic 
limbs

7 No 
defined 
breed

Male 3 years Disseminated 
cutaneous

Ulcerate n.a. Yes No Nose, ears, left thoracic limb, dorsum 
thoracic region, left pelvic limb, left 

eyelids and right pelvic limb
8 No 

defined 
breed

Male n.a. Disseminated 
cutaneous

n.a. n.a Yes No Scrotum, nose, upper left eyelid, right 
pelvic limb, thoracic limbs and taiface

9 No 
defined 
breed

Male n.a. Disseminated 
cutaneous

n.a. n.a. n.a. n.a.
No 

Forehead, ears, thoracic limbs and pelvic 
limbs 

10 No 
defined 
breed

Male 2 years Disseminated 
cutaneous

Ulcerate Eyelid  Yes Yes Right thoracic limb, cervical region. 
thoracic region, nose and eyelid

11 No 
defined 
breed

Male 9 years Disseminated 
cutaneous

Ulcerate Near the ear Yes Yes Right thoracic limb, cervical region, 
upper right eyelid, nose and forehead

12 No 
defined 
breed

Female n.a. Disseminated 
cutaneous

n.a. n.a. n.a. No Nose, upper left eyelid, ears, pelvic limb, 
left thoracic limb and thoracic region

13 No 
defined 
breed

Male n.a. Disseminated 
cutaneous

n.a. n.a. n.a. No Ears, nose, right thoracic limb and right 
pelvic limb

14 No 
defined 
breed

Male n.a. Disseminated 
cutaneous

n.a. n.a. n.a. Yes Upper left eyelid, ears, tail and pelvic 
limbs

15 No 
defined 
breed

Male n.a. Disseminated 
cutaneous

n.a. n.a. n.a. No Ears, nose, upper left eyelid, upper right 
eyelid, thoracic limbs, left pelvic limb 

and tail
16 No 

defined 
breed

Male n.a. Disseminated 
cutaneous

n.a. n.a. n.a. Yes Ears, nose, left eyelid and lower right 
eyelid

17 No 
defined 
breed

Male 3 years Disseminated 
cutaneous

Ulcerate Thoracic limb No No Thoracic limbs, pelvic limbs

18 No 
defined 
breed

Male 3 years Disseminated 
cutaneous

Ulcerate Near the eye No No Left thoracic limb, left ear, lower left 
eyelid and tail

19 No 
defined 
breed

Male n.a. Disseminated 
cutaneous

n.a. n.a. n.a. No Ears, nose, thoracic limbs, left pelvic 
limb and tail
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Animal Breed Sex Age Clinical 
presentation

1st lesion 
aspect

1st lesion 
spot Sneeze Ocular 

secretion Location of the lesions

20 No 
defined 
breed

Female n.a. Disseminated 
cutaneous

n.a. n.a. n.a. No Ears, nose, thoracic limbs and left pelvic 
limb

21 No 
defined 
breed

Male 4 years Disseminated 
cutaneous

Ulcerate Cervical 
region

No No Ears, cervical region and thoracic region

22 No 
defined 
breed

Male 4 years Disseminated 
cutaneous

Ulcerate Face No No Thoracic limbs, cervical region, and near 
the left ear

23 No 
defined 
breed

Female 15 years Disseminated 
cutaneous

Nodular Right 
thoracic limb  

Yes No Right thoracic limb, right pelvic limb 
and nose

24 No 
defined 
breed

Male n.a. Disseminated 
cutaneous

n.a. n.a. n.a. No Right pelvic limb, left ear and left 
thoracic limb  

25 No 
defined 
breed

Male 7 months Disseminated 
cutaneous

Ulcerate Right 
thoracic limb

Yes No Right pelvic limb, nose and mandible

26 No 
defined 
breed

Male n.a. Disseminated 
cutaneous

n.a. n.a. n.a. No Forehead, ears and upper left eyelid

27 No 
defined 
breed

Female 4 years Disseminated 
cutaneous

n.a. n.a. n.a. No Tail and pelvic limbs

28 No 
defined 
breed

Male 4 years Disseminated 
cutaneous

n.a. n.a. n.a. No Right ear, upper left eyelid, lower right 
eyelid, thoracic limbs and left ear

29 No 
defined 
breed

Male 4 years Disseminated 
cutaneous

Ulcerate Left eyelid No Yes Thoracic limbs, left eyelids and left ear

30 Siamese Female 3 years Disseminated 
cutaneous

Ulcerate Thoracic limb No No Nose, thoracic limb, thoracic region, 
right pelvic limb, axillary region (left) 

and right thoracic limb
31 No 

defined 
breed

Male 7 years Disseminated 
cutaneous

Ulcerate Eyelid No No Thoracic limbs, upper right eyelid, lower 
left eyelid and left ear

32 No 
defined 
breed

Male 1 year Disseminated 
cutaneous

Nodular Tail Yes No Left pelvic limb, tail,  thoracic limbs, 
nose and ear

33 No 
defined 
breed

Male 8 years Fixed cutaneous n.a. Nose n.a. Yes Upper eyelids, nose and lower left eyelid 

34 No 
defined 
breed

Female 1 year Fixed cutaneous Ulcerate Abdominal 
region

No No Abdominal region (linea alba) 

35 No 
defined 
breed

Male 1 year Fixed cutaneous Ulcerate Cervical 
region

No No Left ear, forehead, upper right eyelid

36 No 
defined 
breed

Female 10 months Fixed cutaneous Ulcerate Abdominal 
region

No No Ventral abdominal region

37 No 
defined 
breed

Male 2 years Fixed cutaneous n.a. n.a n.a. No Left thoracic limb

38 No 
defined 
breed

Female 1 year Fixed cutaneous Ulcerate Nose Yes No Nose

39 No 
defined 
breed

Male n.a. Fixed cutaneous n.a. Nose Yes No Nose
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Animal Breed Sex Age Clinical 
presentation

1st lesion 
aspect

1st lesion 
spot Sneeze Ocular 

secretion Location of the lesions

40 No 
defined 
breed

Female 2 years Fixed cutaneous Nodular Right pelvic 
limb

No No Pelvic limbs

41 No 
defined 
breed

Female 7 years Fixed cutaneous Ulcerate Pelvic region No No Right thoracic limb

42 No 
defined 
breed

Male 1year Fixed cutaneous Nodular Scrotum No No Scrotum

43 No 
defined 
breed

Male 5 years Fixed cutaneous Ulcerate Left thoracic 
limb  

No No Left thoracic limb

44 No 
defined 
breed

Male 7 years Fixed cutaneous Ulcerate Right pelvic 
limb

Yes Yes Right pelvic limb

45 No 
defined 
breed

Female 2 years Fixed cutaneous Ulcerate Pelvic limbs No No Pelvic limbs

46 No 
defined 
breed

Male 1 year Fixed cutaneous Ulcerate Right 
Thoracic limb

No No Right thoracic limb

n.a. = not accessed data.
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