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Abstract

The increase in zoonotic sporotrichosis cases has become a public health problem in hyperendemic
areas for the feline disease. Domestic cats involvement in this transmission and the continuous contact
of these animals with soil suggest that the environment may be an essential source and/or reservoir
of Sporothrix spp. Thus, the current study aimed to evaluate the presence of Sporothrix spp. in the
soil of places where infected cats in Southern Brazil is present. In total, 101 soil samples were
collected from the residence of cats with sporotrichosis, from regions around to these residences, and
also from public places. These samples were processed using the direct plating technique being
incubated at 25 °C for up to 15 days. Additionally, seventeen samples were also submitted to DNA
extraction (NORGEN BIOTEK CORP® kit), PCR-specific and Nested-PCR technique. Although the
presence of Sporothrix in soil has been undetected, by culture or molecular biology, this study does
not reject the role of the environment in the triad of the infectious process (soil-animal-human). Thus,
further studies are necessary for expanding the area of coverage, volume, type and method of
sampling, and/or detection techniques.

Keywords: environment; geophilic; S. brasiliensis; S. schenckii

Resumo

O aumento de casos de esporotricose zoonoética tornou-se um problema de satide publica em areas
hiperendémicas para a doenca em felinos. O envolvimento dos gatos domésticos nesta transmissao e
o contato continuo destes animais com o solo sugerem que o ambiente possa ser uma importante fonte
e/ou reservatério de fungos Sporothrix spp. Assim, este estudo objetivou avaliar a presenga de fungos
do complexo Sporothrix em amostras de solo provenientes de locais de acesso de felinos infectados
no sul do Brasil. Foram coletadas amostras de solo de residéncias com felinos com esporotricose, de
locais proximos a estas residéncias e também de locais publicos, totalizando 101 amostras. Estas
foram processadas pela técnica de plaqueamento direto e incubadas a 25°C por até 15 dias. Dezessete
amostras foram paralelamente submetidas a extracdo de DNA (kitNORGEN BIOTEK CORP®) e
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técnica de PCR espécie-especifico e Nested-PCR. Embora em nenhuma amostra avaliada tenha sido
detectada a presenga de Sporothrix spp., seja por cultivo ou por biologia molecular, este estudo nao
descarta o papel do ambiente na triade do processo infeccioso (solo - animal - humano), sendo
necessarios outros estudos ampliando area de abrangéncia, volume, tipo € método de coleta das
amostras, bem como técnicas de detecgao.
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Received: April 19, 2018.
Accepted: September 18, 2018

Introduction

The increase in the number of zoonotic sporotrichosis in the last decade has become a problem for
public health in feline sporotrichosis hyperendemic areas'!?. This alarming increase was due to the
involvement of domestic cats (Felis Catus) in the transmission of the disease®, with outbreaks
described in the states of Rio de Janeiro, S3o Paulo, and Rio Grande do Sul®- 9. In the literature,
studies with the isolation of the Sporothrix complex from clinical samples (human and feline) are
widely described® ~®). Further, the primary sources of infection were demonstrated to be directly
related to the causal species, being the sapronotic cases in Brazil, generally associated with the species
S. schenckii strictu sensu and S. globosa, and the animal and zoonotic cases related to S. brasiliensis
species®.

However, S. brasiliensis 1s not taken into consideration geophysically, like other species of the
complex (S. schenckii strictu sensu, S. globosa, S. mexicana, etc.), leading to hypothesize that the
environment can also have a function as a reservoir for this species in hyperendemic areas of feline
sporotrichosis® 1% 1D Transfer of S. brasiliensis from the sick animal to the environment could occur
in three ways: (i) by contact of animal lesions with the surrounding environment, considering the
massive quantities of fungal propagules in these injuries, (i1) by feces of sick felines that can carry
viable propagules of the fungus, or (iii) by the human habit of burying the bodies of animals that
come to death by disease* 319,

Environmental studies with the isolation of this fungal complex are scarce in the literature®.
However, there is an urgent need to enable a better understanding of the potential sources of infection
and the ecology of Sporothrix spp. in nature. Indeed, this information would contribute towards a
better approach to the environment-feline-human triad, assisting in controlling the current epidemic
situation of sporotrichosis in hyperendemic states® '2. Therefore, the study aims to evaluate the
presence of the Sporothrix complex in soil samples from a hyperendemic area for feline sporotrichosis
in southern Brazil.

Material and Methods

The study took place in Rio Grande city (Figure 1), which is located on the southern coast of Rio
Grande do Sul state, Brazil, with an extension of 2,709,522 km?. Further, the location of the
municipality is between the Mirim Lagoon and the Patos Lagoon, which is the largest lagoon in
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Brazil. Additionally, the municipality covers Cassino Beach, which has 250 km of coastline of the
Atlantic Ocean. The estimated population of the municipality by the Brazilian Institute of Geography
and Statistics (IBGE) is 208,641 inhabitants!?). It presents subtropical climate, with an average
annual temperature of 18,2 °C, and abundant precipitations during the year, being able to undergo
direct influences of the El Nino and La Nina phenomena'¥.

Samples studied consisted of 50-100g of soil from yard of the residences with feline sporotrichosis,
as well as places close to these residences (radius of 10m), in addition to, public places, such as,
squares and beach. In total, 101 samples were taken into consideration, of which 42 were from
residences, 29 from the close proximity of these residences, and 30 from public places (Figure 2).

The owner mentioned the choice of site for soil collection, indicating as to the preferred environment
of the infected feline, with the one that this animal uses for defecation. From this site, the samples
were collected systematically by acquiring it from a predetermined rectangular square, where the four
corners and the center were sampled according to Moura et al.>). Residences search was active by
being in contact with the owners for authorization of the collection in a maximum period of seven
days after the laboratory confirmation of the cases of feline sporotrichosis, diagnosed in the
Laboratory of Mycology of the Faculty of Medicine (FAMED) of the Federal University of Rio
Grande (FURG).

The definition of places as proximity to the residences was given by taking into consideration external
regions within the perimeter of the domicile with the radius of the collection up to 10m. Further, these
samples were also collected methodically with five points defined from the rectangular square.
Moreover, in public places, an area of approximately 2m? was delimited, where five systematically
chosen points were collected too. Samples were collected by surface scraping using sterile spatulas,
stored in sterile vials and processed in the Laboratory of Mycology (FAMED-FURG) within a
maximum of 12 hours after collection.

For the processing was used the methodology of direct plating, as described by Mehta ez al.® and
Criseo & Romeo?, using duplicates of five grams of soil. Colonies that presented morphology,
suggestive of Sporothrix sp. after 15 days of incubation at 30 °C, were subcultured by the exhaustion
technique to obtain pure cultures, followed by their subsequent identification. The identification was
performed by the Polymerase Chain Reaction technique (PCR), with the species-specific primers for
species S. brasiliensis, S. schenckii, S. globosa, S. mexicana, and S. pallida 1®.

Additionally, soils of seventeen residences of diseased felines were selected by the type of clinical
presentation of feline sporotrichosis, together with the massive numbers of animals in the residence
and with the locality of neighborhoods with high incidence of the disease®, for extraction of DNA
directly from the soil, using the extraction kit NORGEN BIOTEK CORP® (Canada). DNA samples
were submitted to species-specific PCR for the same species described above'®), and were evaluated
by the Nested-PCR technique, using the CL1 and CL2A primers in the first cycle and, in the second

cycle, the species-specific primers, in order to increase the accuracy for the detection of Sporothrix
(18,19)
sp. .
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Figure 1. Places of study; Rio Grande, Rio Grande do Sul, and Bracil.
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Figure 2. Map demonstrating the soil collection points in the municipality of Rio
Grande/RS, Brazil. A. Map covering all points; B. Map zoomed in the neighborhoods of
Vila Maria, Carreiros, ParqueMarinha and Parque Sdo Pedro. C. Map zoomed on
Casino Beach; D. Map zoomed in the districts of the center of the municipality.
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Results and discussion

In 26 of the 101 samples studied it was possible to isolate fungi morphologically (macro and
microscopy) suggestive of Sporothrix spp., however with unconfirmed identification after the use of
the molecular biology technique. Therefore, there was no isolation of fungi from the Sporothrix
complex of the loam under analysis. Moreover, the seventeen soils subjected to DNA extraction and
direct analysis by molecular biology (PCR and Nested-PCR) were also found to be negative for the
five species of the Sporothrix complex analyzed.

Non-isolation and/or detection of Sporothrix complex species having significance in the medical
mycology of soils from a hyperendemic area for feline sporotrichosis could indicate a minimal role
of this habitat for the maintenance and increment of cases of the disease in this area. However, this
data is in disagreement with other studies using the same direct plating technique, in which the rate
of isolation of Sporothrix spp. was 15 % and 27 %.(16: 17

The municipality of study is a coastal city, where the soil is predominantly sandy, with little organic
matter stored, which may be a limiting factor for the growth of Sporothrix spp.'!: 2. Furthermore,
another possible limiting factor for the growth of these microorganisms in this region is the annual
average temperature of 18.2 °C, while in the months of winter; the municipality may present negative
temperatures 9. Even though these hypotheses, it is well known that Sporothrix spp. are dimorphic
fungi of moderate growth time, and their detection in soil samples per culture is difficult to perform
due to the abundant growth of numerous other saprobic microorganisms that can grow fast thereby
competing for the nutrients, which is probably the determining cause for the 100 % negative result™
21, The other method used in the study is detection of DNA directly from the soil samples, although
it is more efficient than the cultivation®?, it was applied only in seventeen samples collected, due to
its high cost, with all of seventeen samples being equally negative.

Indeed, molecular techniques, for environmental fungal detection, present superior accuracy in
comparison to microbiological techniques'® '7- 23, Further, the present study was incapable of
detecting Sporothrix spp. in soils analyzed by PCR, which in turn indicates that this negative finding
may be in association with the small number of samples evaluated by this method. The higher
accuracy of molecular techniques is related to the detection of only fungal DNA, and not to the viable
organism. Moreover, the detection of only DNA reveals that this detection is not limited by the
presence of other competing microorganisms in the sample, as found in microbiological techniques
(Figure 3). Other advantages are the requirement of smaller amounts of fungal cells for DNA
detection with the subsequent need of a less number of samples than in microbiological methods
which require an enormous number of cells for fungal isolation (Figure 3)(16:17.22,23),

Environmental studies with Sporothrix complex are important for understanding the current
epidemiological panorama of the disease in hyperendemic areas® ' ', However, studies of the
isolation of these fungi from environmentalsamples are scarce, probably because of the difficulty of
isolating them from this habitat!!: 16 17 Although the present study indicates possible non-
environmental contamination by Sporothrix sp. in the municipality studied, this non-isolation may be
related to limitations of the methodology used (size, type, and coverage of the samples, among
others), whereas the transmission of these fungi from plant surfaces is already well established!?.
Therefore, regarding the greater accuracy of the molecular detection method, it is instigated to carry
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out broader environmental studies in the region using this method preferably.
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Figure 3. Comparison of microbiological and molecular techniques for the isolation of
Sumgi from the environmment
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