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Resumo

Fundamentos: Pouco se sabe sobre a ultraestrutura da Piedraia hortae.

Objetivo: Examinar colonia de P. hortae com microscopia eletronica de varredura e investigar
possiveis contribuicdes a sua patogenia.

Resultados: Em pequeno aumento, identificam-se dois aspectos distintos na col6nia: uma area
compactada e outra area filamentosa. O exame da area filamentosa demonstra hifas aderidas
por fina substancia reticular. Um achado recorrente é a aderéncia entre os filamentos fungicos
dispostos em paralelo. Em grande aumento, o aspecto microfibrilar aderindo as hifas entre si
fica bem evidente. O exame da area compactada mostra hifas embebidas na matriz reticular
formando um biofilme; a colonia fica bem aderida. Com grande aumento, pode-se observar que
as hifas ficam dentro dessa matriz fibrilar, que tem o mesmo aspecto da substancia filamentosa
que adere as hifas entre si.

Limitagbes do estudo: Apenas uma cepa foi examinada.

Conclusoes: A formacao de biofilme contendo estruturas fingicas e substancia extracelular
reticulada é importante na patogénese de Piedra nigra.

© 2024 Sociedade Brasileira de Dermatologia. Publicado por Elsevier Espana, S.L.U. Este € um
artigo Open Access sob uma licenca CC BY (http://creativecommons.org/licenses/by/4.0/).

Introducao

Piedra nigra é afeccdo bem conhecida;' junto com piedra

DOI referente ao artigo: alba, forma o grupo de duas afeccées semelhantes, tam-
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bém denominadas tricomicoses’ ou ectotricomicoses,® nas
quais se formam nodulos nas hastes pilares, escuros e claros,
respectivamente, sem envolvimento epidérmico.

A piedra alba é afeccao consequente da colonizacao de
algumas espécies do género Trichosporon, como Trichospo-
ron cutaneum, Trichosporon ovoides e Trichosporon inkin.
Ela ocorre nos pelos da barba, axila e pubis (os cabelos sdo
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Figura 1
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Desenhos da publicacao original de 1911. (A) Nodulos escuros na haste pilar e a formacao de ascosporos (8 a 18). (B)

Aspecto microscopico do agente etiologico com hifas, as quais apresentam dilatacoes (setas).

menos acometidos), variando de branco a castanho-claro. O
género Trichosporon engloba fungos filamentosos que podem
formar biofilmes complexos.

Historicamente, piedra nigra foi descrita por Paulo
Horta,* o qual discutiu na publicacéo original a piedra nos-
tras da Europa e a piedra colombica da América do Sul,
ambas causadas por fungos nao pigmentados, também cha-
madas de tricomicose nodular ou tricosporia, pois ja se
cunhara o género Trichosporum (na grafia da época).

Nessa publicacao, Horta descreveu os casos de dois estu-
dantes do sexo masculino,* jovens, oriundos da Bahia, cujo
aspecto clinico era diferente; os nodulos eram escuros
(fig. 1A), e as coldnias flngicas eram obtidas a partir desses
nodulos. Morfologicamente, o exame do agente mostrava
também diferencas, sem as formacdes de estruturas cocoi-
des leveduriformes descritas com o agente da piedra alba.
Além de pigmento, as hifas mostravam dilatagoes (fig. 1B),
clamidosporos, bem como ascdsporos (observados dentro
de uma estrutura sacular) em varios estagios evolutivos
(fig. 1A).

A piedra nigra é endémica na América do Sul.’” Algu-
mas populacoes indigenas chegam a ter prevaléncia de 50%;
também ha casos descritos na Asia.®® Piedra nigra afeta
comumente o couro cabeludo.

Examinamos com microscopia eletronica de varredura
(MEV), com microscopio Jeol, JSM - 6610LV no Centro de
Microscopia da Regiao Sul (CEME-SUL), da Universidade
Federal do Rio Grande, uma colonia de Piedraia hortae
obtida da micoteca do Instituto de Medicina Tropical de Sao
Paulo, linhagem 499, com objetivo de descrever sua ultra-
estrutura.

Resultados

A colonia tem o tipico aspecto enegrecido (fig. 2A). O exame
de microcultura com microscopia optica evidenciou as hifas

com as tipicas dilatacoes (fig. 2B). Ascosporos (fig. 2C) tam-
bém foram visualizados na microscopia optica, estrutura
semelhante ao desenho 10da figura 1A.

No exame a fresco com hidroxido de potassio, chama a
atencao que parte das colonias nao se dissolvem, formando
grumos amarronzados, os quais sao dificeis de focar e exa-
minar pela espessura (fig. 2B).

Com a microscopia eletronica de varredura em peque-
nos aumentos, foram identificados dois aspectos distintos
da coldnia: uma area compactada e uma area filamentosa
(fig. 3).

O exame da area filamentosa evidenciou dilatacdes nas
hifas, como vistas na microscopia optica (fig. 4). O exame
detalhado das hifas demostrou também que elas se encon-
tram aderidas por fina substancia reticular (fig. 5). Um
achado recorrente é a aderéncia entre os filamentos fln-
gicos, com paralelizacao dos filamentos (fig. 6). Em grandes
aumentos, o aspecto microfibrilar aderindo as hifas entre si
fica bem evidente (figs. 7 e 8).

O exame da area compactada mostra as hifas embebidas
na matriz reticular formando biofilme (fig. 9), ficando a col6-
nia bem aderida. Com grandes aumentos, pode-se observar
que as hifas ficam dentro dessa matriz fibrilar (fig. 10), que
tem o mesmo aspecto da matriz extracelular que adere as
hifas entre si na area filamentosa.

Discussao

N&o encontramos relatos de exame ultraestrutural de colo-
nias de P. hortae; apenas relatos dos nodulos da afeccao
foram encontrados. Nesses relatos, € referida substan-
cia extracelular cimentante,’®'" formadora dos nddulos na
haste pilar, juntamente com as hifas e esporos.

Nossos achados demonstram que as estruturas fingicas
produzem substancia secretada para o meio extracelular,
de aspecto microfibrilar, a qual adere as hifas entre si,
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Figura 2

(A) Aspecto enegrecido da colonia. (B) Microscopia optica - hifas com dilatacdes (setas); no canto superior direito,

observa-se area acastanhada da colonia, que nao foi dissolvida. (C) Microscopia optica - ascosporo inicial (seta).

i
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Figura 3 MEV - pequeno aumento com visao geral da colonia
com area filamentosa a direita e area compactada a esquerda
(300 x ).

e em algumas areas da colonia (talvez mais antigas) pro-
voca grande compactacao, embebendo essas estruturas,
formando um biofilme. Nao encontramos ascdsporos, pois
essa técnica examina a superficie da amostra, e os ascos-
poros sao encontrados no interior da colonia ou nddulo da
piedra."

Essa rede fibrilar € o que deve dar resisténcia e
configuracao aos nddulos de piedra, tornando possivel sua
ocorréncia no ambiente, em parte hostil, das hastes pila-
res. E possivel também que aja como fator de aderéncia ao
cabelo na disseminacao da doenca. No exame direto com

WD17mm  SS20

SEl  15kV
CEME-Sul

Figura4 MEV - detalhe de uma dilatacdo em uma hifa (seta),
semelhante as vistas na microscopia optica (8.000 x ).

microscopia oOptica, corroborando com essa formacdo de
estruturas resistentes, tem-se certa dificuldade em dissolver
as colonias, que aparecem como grumos acastanhados.

0 termo biofilme foi utilizado primeiramente na década
de 1970, apesar de observacao antiga pelos microbiologis-
tas. E definido como matriz extracelular polimérica com os
agentes etioldgicos embebidos, tendo funcdo de protecao
contra radiacao ultravioleta, temperaturas e pH extremos,
salinidade e pressao nocivas as bactérias; além disso, podem
estar envolvidos na resisténcia a antibidticos.'? Os biofil-
mes podem ser formados por polissacarideos, proteinas ou
gorduras.'”” Com a técnica de analise morfoldgica utilizada
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WD21mm  SS20 x7,000 2um

SElI  15kV
CEME-Sul

15kV WD20mrr‘1 S§S822
Figura7  MEV - grande aumento, demonstrando em detalhe a
aderéncia entre as hifas pela matriz reticular (7.000 x ).

SEl
CEME-Sul
Figura 5 MEV - hifas recobertas com matriz extracelular
microfibrilar (3.500 x ).

SElI  15kV WD21mm  SS20 x11,000 1pm

CEME-Sul
Figura 8 MEV - grande aumento com detalhe da aderéncia e
paralelizacao das hifas (11.000 x ).

SEl 15kV WD21mm x2,000 10pm A —

CEME-Sul

SEI  15kV WD21mm  S$S20 x1,000

S5um
CEME-Sul

SEI  15kV WD21mm SS20

CEME-Sul

Figura 6 MEV - hifas aderidas e paralelizadas (2.000 x e Figura 9 MEV - pequeno aumento da area compactada,
demonstrando as estruturas flngicas embebidas em densa

4.500 x ).
matriz extracelular (1.000 x ).
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SEI  15kV
CEME-Sul

WD21mm  $S20 Spm

Figura 10 MEV - grande aumento da area compacta,
demonstrando as hifas (H) embebidas em matriz microfibrilar
(5.000 x ).

neste estudo, nao é possivel afirmar a composicao da matriz
documentada.

Fungos também podem produzir biofilmes, ja demons-
trado em espécies que causam onicomicose, como Tri-
chophyton rubrum e Trichophyton mentagrophytes.’>'* Em
uma publicacdo, leve aderéncia entre as hifas foi des-
crita com MEV de coldnias de Trichophyton mentagrophytes,
achado bem mais discreto que o aqui relatado de P. hortae."

Com relacao as piedras, a formacao de biofilmes ja foi
descrita em varias espécies de Trichosporon,'®'” e variacdo
interespécies foi encontrada, podendo-se classifica-las em
produtoras de biofilmes fracas ou fortes. E possivel que
cepas com baixa producao de biofilmes nao causem piedra
alba.

Os achados ultraestruturais da colénia de P. hortae
demonstram que a formacao de biofilme pela matriz extra-
celular secretada pelas hifas possa ser importante na
patogénese da piedra nigra.

Suporte financeiro

Nenhum.

Contribuicao dos autores

Hiram Larangeira de Almeida Jr.: Aprovacao da versao
final do manuscrito; concepcao e planejamento do estudo;
elaboracao e redacao do manuscrito; obtencao, analise e
interpretacao dos dados; participacao efetiva na orientacao
da pesquisa; participacao intelectual em conduta propedéu-
tica e/ou terapéutica de casos estudados; revisao critica da
literatura; revisao critica do manuscrito.

Thales Moura de Assis: Aprovacao da versao final
do manuscrito; concepcao e planejamento do estudo;
elaboracao e redacao do manuscrito; obtencao, analise e
interpretacao dos dados; participacao intelectual em con-
duta propedéutica e/ou terapéutica de casos estudados;
revisao critica da literatura; revisao critica do manuscrito.

Eduardo Camargo Faria: Aprovacao da versao final
do manuscrito; concepcao e planejamento do estudo;
elaboracdo e redacdao do manuscrito; obtencao, analise e
interpretacao dos dados; participacao intelectual em con-
duta propedéutica e/ou terapéutica de casos estudados;
revisdo critica da literatura; revisao critica do manuscrito.

Luiz Roberto Kramer Costa: Aprovacao da versao final
do manuscrito; concepcao e planejamento do estudo,
elaboracdo e redacao do manuscrito; obtencao, analise e
interpretacao dos dados; participacao intelectual em con-
duta propedéutica e/ou terapéutica de casos estudados;
revisdo critica da literatura; revisao critica do manuscrito.

Berenice Marques lbaldo: Aprovacao da versao final
do manuscrito; concepcao e planejamento do estudo;
elaboracdo e redacao do manuscrito; obtencao, analise e
interpretacao dos dados; participacao intelectual em con-
duta propedéutica e/ou terapéutica de casos estudados;
revisdo critica da literatura; revisao critica do manuscrito.

Conflito de interesses

Nenhum.

Agradecimentos

Agradecemos a micoteca do Instituto de Medicina Tropical
de Sao Paulo - LIM53 e a Viviane Mazo Favero Gimenes, pelo
fornecimento da colonia de Piedraia hortae.

Referéncias

1. Diniz LM, De Souza Filho JB. Estudo de 15 casos de piedra branca
observados na Grande Vitoria (Espirito Santo - Brasil) durante
cinco anos. An Bras Dermatol. 2005;80:49-52.

2. Sentamilselvi G, Janaki C, Murugusundram S. Trichomycoses. Int
J Trichology. 2009;1:100-7.

3. Almeida HL Jr, Rivitti EA. Micoses da haste do pélo. Med Cut ILA.
1996;24:47-50.

4. Horta P. Sobre uma nova forma de Piedra. Mem Inst Oswaldo
Cruz. 1911;3:86-107.

5. Coimbra Janior CE, Santos RV. Black piedra among the Zoré Indi-
ans from Amazonia (Brazil). Mycopathologia. 1989;107:57-60.

6. Bechelli LM, Haddad N, Pimenta WP, Pagnano PM, Melchior E
Jr, Fregnan RC, et al. Epidemiological survey of skin diseases in
schoolchildren living in the Purus Valley (Acre State, Amazonia
Brazil). Dermatologica. 1981;163:78-93.

7. Piquero-Casals J, Sesto-Casals D, Savino-Asprino JS, Rozas-
Munoz E, Mir-Bonafé JF, Morgado-Carrasco D. Black Piedra in an
Amerindian girl with Oculocutaneous Albinism type 2. Dermatol
Pract Concept. 2023;13:€2023165.

8. Pavithran K. Black Piedra affecting grey hairs. Indian J Dermatol
Venereol Leprol. 1988;54:318.

9. Adam BA, Soo-Hoo TS, Chong KC. Black piedra in West Malaysia.
Australas J Dermatol. 1977;18:45-7.

10. Castro RM, Jaeger RG, Talhari S, de AraGjo NS. Black piedra: the
study of its etiological agent using scanning electron micros-
copy. Rev Inst Med Trop Sao Paulo. 1987;29:251-2.

11. de Almeida Junior HL, Salebian A, Rivitti EA. Ultrastructure of
black piedra. Mycoses. 1991;34:447-51.

12. Yin W, Wang Y, Liu L, He J, Biofilms:. the microbial ‘‘Protective
clothing’’ in extreme environments. Int J Mol Sci. 2019;20:3423.

13. Gupta AK, Foley KA. Evidence for biofilms in onychomycosis. G
Ital Dermatol Venereol. 2019;154:50-5.

867


http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0090
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0095
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0100
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0105
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0110
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0115
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0120
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0125
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0130
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0135
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0140
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0145
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0150

H.L. Almeida Junior, T.M. Assis, E.C. Faria et al.

14. Costa-Orlandi CB, Sardi JC, Santos CT, Fusco-Almeida AM,

15.

16.

Mendes-Giannini MJ. In vitro characterization of Trichophy-
ton rubrum and T. mentagrophytes biofilms. Biofouling.
2014;30:719-27.

Chen B, Sun Y, Zhang J, Chen R, Zhong X, Wu X, et al.
In vitro evaluation of photodynamic effects against biofilms
of dermatophytes involved in onychomycosis. Front Microbiol.
2019;10:1228.

lturrieta-Gonzélez IA, Padovan AC, Bizerra FC, Hahn RC,
Colombo AL. Multiple species of Trichosporon produce biofilms

868

17.

highly resistant to triazoles and amphotericin B. PLoS One.
2014;9:e109553.

Wongsuk T, Boonsilp S, Pumeesat P, Homkaew A, Sangsri T,
Chongtrakool P. Genotyping, antifungal susceptibility testing,
and biofilm formation of Trichosporon spp. isolated from urine
samples in a University Hospital in Bangkok, Thailand. Acta
Microbiol Immunol Hung. 2022;69:247-57.


http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0155
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0160
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0165
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170
http://refhub.elsevier.com/S2666-2752(24)00161-9/sbref0170

	Piedraia hortae: formação de biofilme e sua importância na patogenia da piedra nigra
	Introdução
	Resultados
	Discussão
	Suporte financeiro
	Contribuição dos autores
	Conflito de interesses
	Agradecimentos
	Referências


