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ISOLATION OF Fonsecaea pedrosoi FROM THORNS OF Mimosa pudica, A PROBABLE NATURAL
SOURCE OF CHROMOBLASTOMYCOSIS
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SUMMARY

We report the isolation of Fonsecaea pedrosoi from thorns of the plant Mimosa pudica L. at the place of infection identified by
one of our patients. Clinical diagnosis of chromoblastomycosis was established by direct microscopic examination and cultures from
the patient’s lesion. The same species was isolated from the patient and from the plant. Scanning electron microscopy of the surface
of the thorns showed the characteristic conidial arrangement of F. pedrosoi. These data indicate that M. pudica could be a natural

source of infection for the fungus F. pedrosoi.
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INTRODUCTION

Chromoblastomycosis is a subcutaneous mycosis with a
cosmopolitan distribution. It has been reported from North, Central, and
South America, Europe, Asia, Australia, Oceania, and Africa, and is
characterized by verrucous-nodular lesions on the skin caused mainly
by the fungus Fonsecaea pedrosoi®®. The infection begins with the
inoculation of the fungi, which spread to the surrounding skin area
through the lymphatic vessels or disseminate widely through a
hematogenous action'. Although Cladophialophora carrionii isolation
from cacti in the chromoblastomycosis semi-arid endemic zone in
Venezuela has been reported®'®, F. pedrosoi isolation from different
samples such as rotten trunks and plant debris has been shown’, and a
study in the state of Maranhdo (Northeast Brazil) has suggested a relation
between the occurrence of lesions on the buttocks and the habit of sitting
on babagu (Orbignya phalerata) shells', there is no clear demonstration
of the correlation between the natural source and patient infection for £,
pedrosoi, the main agent for chromoblastomycosis in Brazil.

Recently, SILVA et al. demonstrated that Pard State has a high
prevalence of chromoblastomycosis, registering more than 300 cases in
the last 40 years®. In the last two years, more than 45 new cases were
diagnosed in our Institution. Most of the patients describe the first sign
of the disease as a small papule arising after a traumatic skin puncture
received near their house or during excursions into the forest. One of
these patients identified the exact geographical place where she was
injured. We demonstrate that F. pedrosoi can be cultivated from thorns
of the tropical plant Mimosa pudica, found at the place of the injury,
what indicates that M. pudica could be a natural source for the

chromoblastomycosis agent F. pedrosoi, which would infect the host
through percutaneous inoculation.

MATERIAL AND METHODS

Patient, plant and location: A 32-year-old woman came to our
service with complaints of a skin lesion which appeared two to three
months after a fall over some plants at the margin of a dirt road near her
house. She related to us that after the fall, a thorn from the plant known
as “maria-fecha-a-porta” penetrated her skin and it was impossible for
her to remove it, what originated the lesion. The site is on a branch from
the main road to the city of Bonito, located 160 km away from Belém,
the capital of Pard, Northeast Amazon, Brazil. Several excursions to that
area were organized in order to obtain specimens for the analysis.

Specimen field collection: To confirm the hypothesis of infection
from M. pudica at that site, three thorns from each of two M. pudica
plants were collected. Specimens were kept isolated from each other
and from the environment inside Descartex boxes (Becton-Dickinson,
Parand, Brazil) used only for this purpose. At the lab, boxes were opened
inside the biological safe cabinet class IIA and thorns were removed and
cultured, therefore avoiding exogenous contamination. After confirming
the presence of F. pedrosoi, it was attempted to isolate the fungi from M.
pudica located at three other sites. The first was on the same road. Since
the small village is located 10 km away from the site of infection, thorns
of two plants at every 2 km interval for 10 km either side of the village
were collected. Three thorns from each plant were cultured. The second
site was a dirt road and the third an open area at the backyard of the
laboratory, both in the city of Marituba, where we also found M. pudica.
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Direct microscopic examination:
Samples from the patient’s lesion and from
the thorns were collected for direct
microscopic examination. Scrapings were
collected from the surface of the lesion and of
the thorns with a surgical blade No. 15. A drop
of 10% KOH was applied to the specimens
on glass slides, covered with cover glasses and
analyzed under optical microscope after 20
minutes for human tissue and after a minimum
of 40 minutes for thorns.

Culture: Part of the specimens obtained
for direct microscope examination were used
for culture in the Sabouraud agar medium with
cyclohexamide and chloramphenicol
(Mycosel, Becton Dickinson, USA) in 15 x
2 cm Petri dishes. The thorns were cut at their
base and cultured either by puncturing the
medium with the thorns, or leaving them
directly on it. The black fungi were prepared
for microculture on small blocks of potato-
glucose-agar as previously described'?.

Scanning Electron Microscopy (SEM):
To detect the presence of F. pedrosoi growing
directly on the thorns, they were embedded in
Mycosel (Becton Dickinson, USA) and put
in small round cover-glasses layered with poly
L-lysine D (Sigma, USA) inside glass Petri
dishes in a moist atmosphere where water was
constantly added. On the 14th day in culture
thorns were fixed by immersion in 1% osmium
tetroxide (Sigma, USA) and 25% acetone for
three hours at RT, followed by dehydration in
50, 70, 90 and 100% acetone for 20 minutes
at each step. Finally, specimens were dried by
the critical point method with the Emitech
K850 (Emitech, England), mounted on stubs
with carbon tape, metalized with a thin layer
of = 20 nm of gold using Emitech K550
sputtering device (Emitech, England) and
observed with the LEO 1450VP scanning
electron microscope (LEO, England).

RESULTS

The patient came for medical consultation
on May 9, 2002, presenting a well-delimitated
vegetant-exsudative plaque of 3 x 2 cm on the
right knee (Fig. 1A), with an evolution period
of six months. Chromoblastomycosis
was confirmed by direct examination,
presenting the pathognomonic brownish,
round, thick-walled, sclerotic bodies with
crosswalls (Fig. 1B).

Analysis of the geographical site identified
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Fig.1 - Patient lesion and microscopic direct examination. The 3 x 2 cm verrucous-exsudative plaque on the right knee of the
patient developed from the superior left part of the lesion (A, arrow), two months after a traumatic puncture with a thorn from
the plant M. pudica. Direct examination demonstrated the presence of darkly pigmented sclerotic bodies with crosswalls (B,
arrows). Scale bars: A: 2 cm, B:15 pm.

Fig. 2 - The plant, its thorns, microscopic direct examination and culture. M. pudica (A) is known as a “sensitive plant”

because it closes its leaves after being touched. It has an erect and branching stem heavily filled with thorns (B, arrows). The
thorns were cut at their base and scraped for direct examination (C, arrow), where two types of dematiaceous hyphae were
observed: sinuous, long, branched, septated hyphae (D, black arrow) with a globous terminal portion (D, white arrow) or small
(3 to 4 cells) hyphae with a blunt-end in one extremity and a cup-shaped-end on the other extremity (E). In culture, after 14
days at room temperature, colonies of black filamentous fungi with a rough surface could be identified on the thorn (F, arrow).
Scale bars: A: 6 cm, B: 2 cm, C and F: 1 cm, D: 50 um, E: 30 um.
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by the patient as the contamination area
demonstrated the presence of plants that are
very common in tropical and subtropical
regions, such as Mimosa pudica L. (Fig. 2A
and B), a perennial plant with an erect and
branching stem heavily filled with thorns, with
red to pink flowers, an average height of 0.5 m
and high nitrogen-fixing ability. The species —
which was identified based on the classification
key described by BARNEBY (1991) — is
known as sensitive plant in English spoken
countries; sensitive in French possessions or
former colonies; dormidera, ciérrate puta
(cierra tus puertas), sensitiva, dormilona,
vergonzosa and tem vergiienza in Spanish Latin
America; pinahuihuixtle and quecupatli in
Mexico; honte in Haiti and; dormideira and
maria-fecha-a-porta in Brazil®.

Smears from scraps of thorns revealed the
presence of dematiaceous hyphae in close
contact with plant cuticle (Fig. 2C, D, E and
F). Cultures of both specimens obtained from
patient’s lesion and from thorns obtained at
the site of infection, grew colonies of black
filamentous fungi, with a velvet surface and
dark green or gray color after two weeks at
room temperature (Fig. 3A and B).
Cylindrical, intercalary or terminal conidiophores, loosely branched,
originating 3.0 x 1.5 pm subhyaline conidia, arranged in short chains,
characteristic of F. pedrosoi*® were observed (Fig. 3C and D).

SEM was performed to detect growth of F. pedrosoi on the surface
of thorns. After 14 days in culture, ultrastructural analysis showed
characteristic Cladosporium pattern, with cylindrical conidiophores
originating 3.0 x 1.5 pm oval shape conidia, arranged in short chains
growing on the surface of the thorns (Fig. 4).

DISCUSSION

It is well known that fungi and other microorganisms as bacteria
and viruses can infect plants or even live in a saprobic or parasitic
fashion', but there has been no clear demonstration of the growth of F.
pedrosoi directly on plant, as we show here. Previous works have
demonstrated that it is relatively easy to isolate dematiaceous fungi, such
as F. pedrosoi or C. carrioni, from different natural sources, including
decomposing material found in soil’. All plants analyzed in the present
work were alive at the time specimens were obtained and put inside
Descartex boxes to avoid exogenous contamination. The presence of
dematiaceous hyphae in close contact with M. pudica cuticle suggests a
real interaction between F. pedrosoi and M. pudica, diminishing the
chances of contamination from propagules which could be arrested from
soil and found at the surface of the thorns by chance.

Although we were able to isolate F. pedrosoi from thorns of M. pudica
at the site of infection of a patient, on the other two locations explored it
was impossible to isolate fungi from thorns. A possible explanation for
this would be the existence of “reservareas” of F. pedrosoi - a term

A |

Fig. 3 - Micromorphology of the black fungi define the species as F. pedrosoi. Culture and microculture of black fungi
obtained from M. pudica (A and C) or from the patient’s lesion (B and D) demonstrated the same pattern. Macroscopic
examination of the colonies revealed black filamentous fungi with a velvet surface and dark green color (A and B).
Micromorphology showed dematiaceous hyphae originating cylindrical, intercalary or terminal conidiophores (A and B, black
arrows), loosely branched, making 3.0 x 1.5 um subhyaline conidia (A and B, white arrows), arranged in short chains,
characteristic of F. pedrosoi. Scale bars: A and B: 3 cm, C and D: 12um.

Fig. 4 - Analysis by SEM clearly identifies the microculture pattern of F. pedrosoi on the
surface of the thorn. Fig. 4A shows one of the thorns visualized entirely by SEM after

culture. The arrows on A, B and C identify the place of one of the groups of conidiogenous
cells and their conidia on the surface of the thorn. On D, the white arrow shows the characteristic
cladosporium pattern with cylindrical phialides originating small conidia, arranged in short
chains which is compatible with the chromoblastomycosis fungi F. pedrosoi. Note one of the
scars (black arrow) from where the conidiophores originate. Scale bars: A: 310 um, B: 60 pum,
C: 19 um, D: 3 um.

generally used to define a special area where infectious forms of
paracoccidioidomycosis are found" - in the city of Bonito. We are now
examining other regions where chromoblastomycosis patients attending
our Institution reside, in order to find and trace the possible “reservareas”
of F. pedrosoi in the state of Para.

It is also reasonable to think that F. pedrosoi could be found in the
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surface of other plants at the “reservarea” or even on the soil, but other
studies are necessary to elucidate this and the interaction between the
fungus and the plant.

The majority of chromoblastomycosis cases we have seen shows
lesions on the legs, which are consistent with previous reports® and can
be correlated with the height of the plant. The type of location we studied
is common in the North of Pard and we have had the opportunity to
detect the same type of plant along dirt roads. They are located at the
limit of the road and the forest, facilitating human contact with thorns.

Our findings suggest there is a plant-human transmission of fungi
causing chromoblastomycosis, what would confirm previous
observations of evidence for percutaneous inoculation of F. pedrosoi'.
The knowledge that a common plant, usually found along the edges of
dirt-roads, would be capable of maintaining infectious forms of F.
pedrosoi might be significant for the prevention of this disease.

RESUMO

Isolamento de Fonsecaea pedrosoi a partir de espinhos da planta
Mimosa pudica, uma provavel fonte natural de cromoblastomicose

Este trabalho demonstra o isolamento de Fonsecaea pedrosoi de
espinhos da planta Mimosa pudica L., a partir do local de suposta infec¢ao
identificado pela paciente infectada. O diagndstico clinico de
cromoblastomicose foi estabelecido pelo achado de corpos fumagdides
no exame microscopico direto e pelas culturas de F. pedrosoi do material
obtido da lesdo da paciente. A mesma espécie foi isolada da paciente e
da planta. A microscopia eletronica de transmissao da superficie dos
espinhos evidenciou a disposi¢@o conidial caracteristica de F. pedrosoi.
Estes dados indicam que a planta M. pudica deve ser uma fonte natural
de infec¢@o do fungo F. pedrosoi.
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