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Abstract This report describes the first isolation of

Sporothrix globosa from a Brazilian patient. A 77-

year-old woman was examined for sporotrichosis

infection. Histopathological examination of skin

biopsy revealed chronic granulomatous infiltrate with

microabcess. Furthermore, S. schenckii-like yeasts

were evident as demonstrated by PAS and Grocott

stains. The fungus was identified based on colony

morphology on Sabouraud Dextrose Agar slants,

Potato Dextrose Agar, and Corn Meal Agar, micro-

scopic morphology on slides cultures, and assimila-

tion of different carbon sources. The species

confirmation was made by molecular methodology.
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Introduction

Sporotrichosis is a subcutaneous mycosis with a

global distribution, but the most endemic region is

found in Latin America [1–3]. This infection is

caused by the dimorphic fungus Sporothrix schenckii,

which is associated, in the environment, with plants

and soil [4]. Other Sporothrix species, however, have

been reported as agents of sporotrichosis such as

Sporothrix brasiliensis, Sporothrix globosa, Sporo-

thrix mexicana, and Sporothrix luriei [5–9]. Previous

studies revealed the existence of differences in the

geographical distribution among the members of the

Sporothrix complex, including geographically

restricted species such as S. brasiliensis. Conversely,

S. globosa is a widespread fungus found up to now in

UK, Spain, Italy, China, Japan, USA, India [6, 9] and

more recently Mexico, Guatemala, and Colombia [9].

Here, we report a case of lymphocutaneous sporotri-

chosis due to a non-S. schenckii species, S. globosa in

a patient from Rio de Janeiro, an endemic sporotri-

chosis region in Brazil. This is a recently established

species, and to our knowledge, this is the first

description of S. globosa in Brazil.
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Case Report

A 77-year-old woman, from the Rio de Janeiro

metropolitan area (Xerem) presented to Laboratorio

de Dermatologia Infecciosa, Instituto de Pesquisa

Clı́nica Evandro Chagas (IPEC), Fundação Oswaldo

Cruz for evaluation of a verrucous lesion measuring

3 9 2 cm on her right dorsal hand accompanied of

ascending subcutaneous nodules on her arm. There

were 12 nodules and some of them were fistulized.

The patient reported that the lesions have been

developed over a 4-month period. She used to hand

plants, vegetable garden and soil in her residence;

however, she did not remember the occurrence of

local trauma. The only medication used by the patient

before medical attending was Captopril 50 mg/day

for treatment of high blood pressure.

Skin biopsy was performed on the lesions, and

tissue fragments were sent for histopathological and

microbiological examination. Direct examination of

tissue fragments after KOH clarification of all

samples was negative. Hematoxilin and eosin exam-

ination revealed chronic granulomatous infiltrate with

microabcess. Furthermore, S. schenckii-like yeasts

were evident as demonstrated by PAS and Grocott

stains. The fungal culture performed at 25�C on

Sabouraud Dextrose Agar showed after 7 days fila-

mentous colonies on the agar slants. Microscopic

examination of slide cultures demonstrated hyaline

septate hypha, with both hyaline and dematiaceous

conidia compatible with Sporothrix spp., and the

diagnosis of lymphocutaneous sporotrichosis was

made. The patient was treated with itraconazole

100 mg/day for 5 months, with regression of all the

lesions.

Materials and Methods

Isolation and Phenotypic Characterization of the

Fungus

Filamentous fungal colonies grown on Sabouraud

Dextrose Agar were visually examined and slide

cultures prepared as previously described for Sporo-

thrix identification [10]. In order to study macro-

scopic features and sporulation [6], the case isolate

(IPEC 27135) was subcultured on Potato Dextrose

Agar (PDA) plates, and Corn Meal Agar (CMA; BBL

TMBecton, Dickinson and Company/Sparks, MD

21152 USA) slants, and incubated at 30�C in the

dark. The microscopic features were determined

primarily on CMA slide cultures after 10–12 days

of incubation at 30�C, and the diameter of the

colonies on PDA was measured after 21 days

according to the previously described protocol [6].

To check growth at 37�C, the strain was grown on

PDA and incubated at 37�C for 3 weeks. Carbohy-

drate assimilation tests were performed using freshly

prepared Yeast Nitrogen Base (YNB) medium [Difco
TM Becton, Dickinson and Company/Sparks, MD

21152 USA] and tested for three sugars (dextrose,

sucrose, and raffinose) using the technique described

previously [6]. Cultures on YNB supplemented with

dextrose were used as positive control for growth and

YNB without carbohydrates was used as a negative

control. Type strain of Sporothrix brasiliensis CBS

120339 (IPEC 16490) characterized by Marimon

et al. [6] was also included in this study.

Molecular Identification

Genomic DNA was extracted and purified from

S. schenckii yeast phase by phenol/chloroform/isoamyl

alcohol method as previously described [11]. For the

partial sequencing of the nuclear calmodulin (CAL)

gene, we used specific conditions described by Susca

et al. [12] with slight modifications. Briefly, the PCR

mix consisted of MgCl2 2 mM (Invitrogen, USA),

dNTP mix 200 mM (Invitrogen, USA), 2,5 U Taq

Gold DNA polymerase (Applied Biosystems, USA),

30 pmol of each primer CL1 (50-GA(GA)T(AT)CAA

GGAGGCCTTCTC-30), and CL2A (50-TTTTTGCAT

CATGAGTTGGAC-30) [13]. In the PCR, the anneal-

ing temperature was altered to 60�C. Automated

sequencing was done using the Sequencing Platform

at Fundação Oswaldo Cruz—PDTIS/FIOCRUZ,

Brazil [14]. Sequences from both DNA strands were

generated, edited with the Sequencher ver. 4.6

software package (Genes Codes Corporation, USA),

and aligned by means of the Mega version 4.0.2

software. The sequences of our strain were compared

by BLAST (Basic Local Alignment Search Tool—

NIH) with sequences available from NCBi GenBank

(Sporothrix AM 398382/AM 398393/AM 117444/AM

116899/AM 116908). All phylogenetic analyses were

performed based on Tamura and coworkers [15], using

MEGA vers. 4.0 (http://www.megasoftware.net/). The
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phylogenetic relationships among isolates were eval-

uated from tree topologies: (1) the Neighbor-joining

(NJ) algorithm [16] was generated using the genetic

distances model of Kimura 2-parameter [17] with pair

wise deletion (gaps/missing data) and uniform rates

among sites; (2) the Maximum parsimony (MP)

method [18] was employed to infer trees using the

close-neighbor-interchange algorithm [19]; gaps were

used as fifth character. A Bootstrap test [20] with

1,000 replicates was conducted for both NJ and MP

analyses. Sequence was deposited in GenBank as GU

456632.

Results

Primary Isolation

Pure cultures of identical moulds were found in SDA

slants at 30�C. After 7 days of growth the initial

colonies of this fungus isolated from clinical material

were glabrous, white and, after a few days, a dark

pigment was developed in the mycelia. Microscopic

observation at this time showed the presence of

simple, ovate hyaline and thin-walled conidia in

sympodial conidiophores, and a second conidial form

of brown, thick-walled dark conidia along the undif-

ferentiated hyphae. At 37�C on Brain Heart Infusion

Agar (BHI) (BBL TMBecton, Dickinson and Com-

pany/Sparks, MD 21152 USA), moist, glabrous,

yeast-like colonies were observed. In the yeast form,

the budding yeast cells were hyaline, small, globose,

or oval. Based on their micromorphology, this strain

was tentatively classified as Sporothrix spp.

Morphological and Physiological Analysis of the

Case Isolate

The macroscopic morphologies of Sporothrix spp.

from the case isolate, as well strain type S. brasil-

iensis CBS 120339 were similar. After 3 weeks of

incubation at 30�C, colonies on PDA were moist,

glabrous to cotton-like surface, white to dark brown.

Microscopically these fungi presented thin, septated

hyaline hyphae. All the isolates sporulated on CMA

after 12 days at 30�C, and developed intercalary or

terminal conidial cluster on sympodially conidio-

phores. The conidia were hyaline or slightly pig-

mented, usually obovoid. These sessile conidia were

globose and measured 2,5 lm long by 2,5 lm wide

(Fig. 1a).

The case isolate and the type strain of S. brasil-

iensis exhibited better growth at 30�C compared to

37�C. The colonies grown on PDA, at the first

temperature, achieved a diameter of 34–35 mm after

21 days. At 37�C the isolates showed restricted

growth, with 7–13 mm in colony diameter after

21 days (Fig. 1b). Carbohydrate assimilation tests

were run in triplicate and presented the following

results: both strains assimilated dextrose, and were

unable to assimilate raffinose. The Sporothrix isolate

(IPEC 27135) also assimilated sucrose, typical phe-

notypic characteristic of Sporothrix globosa [6].

Fig. 1 Macroscopic and microscopic morphologies of S. globosa. a Morphology of the sessile conidia of the S. globosa. b Colony of

S. globosa developed on PDA at 37�C
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Molecular Analysis

Phenotypic characteristics allowed us to classify this

fungus as S. globosa, although this species has shown

atypical morphologic profile, with different charac-

teristics among this group [6]. Identity with other

Sporothrix strains was confirmed by molecular

sequencing data of the calmodulin (CAL) gene.

GenBank search revealed that the case isolate (IPEC

27135) showed a 100% match with the CAL

sequences of S. globosa (i.e., GenBank accession

number AM 116908) with high bootstrap support

values sustaining thus the morphological identifica-

tion by mycological procedures (Figs. 2, 3).

Discussion

The first epidemic of sporotrichosis in humans as a

result of zoonotic transmission was identified in Rio

de Janeiro, Brazil, in 1998, with predominance of

women with a median age of 41 who were engaged in

domestic activities. The prevalence of sporotrichosis

is four times higher among patients in contact with

animals, especially cats, irrespective of gender.

Although, in the current epidemic of sporotrichosis,

contact with sick cats was the main factor associated

with transmission of the disease to humans [21],

traditional mechanism of transmission by traumatic

inoculation with soil or plant-related matter is also

occurring [4]. In the present case, the patient denies

any trauma, although is possible that patient suffered

a small local trauma during her daily occupational

activities.

Our phylogenetic analysis has shown a clear

separation of S. globosa from the other species that

currently include the S. schenckii complex [6]. Apart

from genetic character, morphological, and physio-

logical features also indicate the identity of the case

isolate (IPEC 27135) as S. globosa, and although in

the phenotypic markers proposed by Marimon et al.

[6], this species does not present growth at 37�C, our

S. globosa isolate presented growth at 37�C, attaining

7 mm of colony diameter. However, the same authors

related four exceptions, which exhibit a very restrict

growth. Consequently, our results corroborated those

data, and suggested that other phenotypic features

besides capacity for growth at 37�C, have to be

evaluated before the final classification as S. globosa.

Fig. 2 PCR product based on the partial calmodulin gene

sequence with CL1-CL2A primers pair. 1 100-bp DNA

Ladder-Invitrogen; 2 Negative control; 3 Sporothrix isolate

CBS 120339; 4 Sporothrix isolate IPEC 27135

 IPEC 27135 Sporothrix globosa Brazil

 AM 116908 Sporothrix globosa Spain

 AM 116899 Sporothrix brasiliensis Brazil

 AM 117444 Sporothrix schenckii Bolivia

 AM 398393 Sporothrix mexicana Mexico

 AM 398382 Sporothrix albicans Germany

100

100

98

0.02

Fig. 3 The evolutionary history was inferred using the

Neighbor-Joining method among six taxa [16]. The percentage

of replicate trees in which the associated taxa clustered

together in the bootstrap test (1,000 replicates) are shown next

to the branches [20]. All positions containing gaps and missing

data were eliminated from the dataset (Complete deletion

option). There were a total of 537 positions in the final dataset.

Phylogenetic analyses were conducted in MEGA4 [15].

Sequence for strain IPEC 27135 is deposited as GU 456632
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Sporothrix species vary in virulence [22, 23].

Recent information from a murine infection model

suggests that S. brasiliensis currently causes the

highest fungal burdens resulting in the highest

morbidity and mortality [24]. S. schenckii caused

less damage than S. brasiliensis and S. globosa was

avirulent. Interestingly, the conidia of S. globosa

isolates did not produce pigment or grow at 37�C. In

contrast, the S. globosa isolate described in the

present work readily grew at 37�C suggesting that

there may be significant variation within this species.

We are currently studying additional isolates to assess

this hypothesis.
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