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Restuno-

A paracoccidioidomicose (Pmicose) € uma micose sistémica, comum na
América Latina, com apresentacao clinica variavel. Na sua forma crbnica,
freqlientemente envolve a mucosa bucal com lesdes multiplas de aspecto
moriforme. Microscopicamente, caracteriza-se por hiperplasia
pseudoepiteliomatosa (HPE) e resposta inflamatoria granulomatosa, além de
acumulos de neutréfilos no epitélio € no conjuntivo. Os objetivos deste trabalho
foram descrever, atraves da imunochistoquimica, a expressdo de citogueratinas
(CKs) e a proliferagao celular da HPE, assim como a distribuicdo das células
inflamatorias nos tecidos epitelial e conjuntivo. Adicionaimente, foi descrito um
caso clinico de Pmicose bucal. HPE foi evidente nos 28 espécimes de Pmicose
bucal oriundas da mucosa jugal, labio, gengiva e palato duro avaliados quanto a
expressao de CKs (AE1/AE3, 34BE12, CK1, CK5, CK6, CK7, CK8, CK10, CK14,
CK16, CK18 e CK19) e proliferacdo celular (Ki-67). Na camada basal, os
resultados foram semelhantes para todas as CKs, nos casos de mucosa bucal
normal (MBN) e HPEs. As diferencas observadas na camada suprabasal entre a
MBN e a Pmicose estao descritas a seguir. Na Pmicose, CK1 e CK10 néo foram
expressas nas camadas espinhosa e superficial do labio, gengiva e palato duro;
CK14 foi expressa na camada suprabasal da mucosa jugal e labio; CK6 foi mais
frequentemente expressa apenas na camada espinhosa do labio, gengiva e palato
duro, entretanic a expressdo de CK18 foi menor nas camadas espinhosa e
superficial da gengiva e palato duro. O indice de proliferacdo celular foi
determinado utilizando-se a marcacdo imunchistoquimica para Ki-87 e
quantificado com o auxilio do analisador de imagem Kontron 400. Os indices de
proliferagdo foram de 7,7 (£3,6) e 28,2 (+9,8) para a MBN e HPE,
respectivamente. Assim sendo, na HPE a proliferagdo celular mostrou-se
aumentada, resultando no aumento da espessura e diminuigdo da queratinizacao.
Para comparagao, também foram incluidos 13 casos de displasia epitelial bucal de
grau moderado, os quais revelaram indice médio de proliferacao de 46,0 (+14,0).
Quanto ao infilirado inflamatdrio, nos granulomas organizados predominaram as

células CD6B8+, com os linfécitos CD4+ distribuidos na periferia. Nas areas néo
I



Resuumor

granulomatosas, houve equilibric entre células CD4+ e CD8+. Linfécitos B
(CD20+) estavam esparsamente distribuidos no tecido conjuntivo inflamado.
Células dendriticas (S100+) foram observadas no epitélio, assim como no tecido
conjuntivo subepitelial e na periferia dos granulomas organizados. Neutréfilos
(CD15+) predominaram nos microabscessos intraepiteliais e nas ulceracdes.
Adicionalmente, descreve-se um caso clinico de Pmicose que apresentou uma
lesdo cronica, ulcerada e solitaria, com aspecto clinico similar ao carcinoma
espino celular em rebordo alveolar.

Palavras-chave: paracoccidioidomicose, citoqueratina, Ki-67, células

inflamatoérias.



Abstract

Paracoccidioidomycosis (Pmycosis) is a common systemic mycosis in Latin
America, with variable clinical presentation. The chronic form frequently involves
the oral mucosa, showing multiple moriform like lesions. Microscopically, oral
Pmycosis is characterized by pseudoepitheliomatous hyperplasia (PEH), and
granulomatous iéﬂammatory response, besides polimorphonuclear (PMN)
accumulation in the epithelium and connective tissue. This work describes, by
immunohistochemistry, cytokeratins (CKs) expression and cellular proliferation in
PEH, as well as the distribution of inflammatory cells in the epithelial and
connective tissues. Additionally, a clinical case of oral Pmycosis is described.
PEHs were evident in all 28 oral Pmycosis specimens from the buccal mucosa, lip,
gingiva and hard palate used to study CKs expression (AE1/AE3, 34pE12, CK1,
CK5, CK6, CK7, CK8, CK10, CK14, CK16, CK18 and CK19) and cell proliferation
(Ki-67). In the basal cell layer, the results were similar for all CKs, in normal oral
mucosa (NOM) and PEHSs. Differences found in the suprabasal layer of NOM and
PEH are described below. In Pmycosis, CK1 and CK10 were not expressed in
spinous and supeificial layers of the lip, gingiva and hard palate. CK14 was
positive in suprabasal layer of the buccal mucosa and lip. CK6 was mare frequently
expressed in spinous layer of the lip, gingiva and hard palate, nevertheless CK16
expression was decreased in the spinous and superficial layers of the gingiva and
hard palate. Cellular proliferation index was determined by Ki-67 immunostaining
and quantification with the aid of an image analyzer system (Kontron 400). The
proliferation index was 7.7 (£3.6) and 28.2 (+9.8) for NOM and PEH, respectively.
Therefore in PEH, epithelial proliferation was increased, resulting in a thicker and
parakeratotic epithelium. Proliferative index of moderate oral dysplasia, included
for comparison was 46.0 (+14.0). Organized granulomas showed a predominance
of CD68+ cells, with CD4+ cells at the periphery. Similar number of CD4+ and
CD8+ celis were found in non granulomatous areas. B lymphocytes (CD20+) were
sparsely distributed throughout the connective tissue. Dendritic cells (8100+) were
found in the epithelium, sub-epithelial connective tissue and periphery of organized

granulomas. PMN (CD15+) predominated in areas of intraepithelial

“
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Abstract

microabscesses and ulcerations. Additionally, a clinical case of Pmycosis is
described that showed a solitary chronic ulcerated lesion, similar to a spinous cell

carcinoma of the alveolar ridge.
Key words: paracoccidioidomycosis, cytokeratin, Ki-67, inflammatory cells.
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1. Introducio

1.1 Consideracdes gerais

Lutz (1808) descreveu a paracoccidioidomicose (Pmicose), como uma
micose sistémica profunda, causada pelo fungo dimérfico Paracoccidioides
brasiliensis (Pb), que cresce de forma micelial a femperatura ambiente e em forma
de levedura entre 35-37°C (San-Blas, 1985). Essa infeccdo & endémica na
América Latina, com alta incidéncia no Brasil, Coldmbia e Venezuela (Greer &
Restrepo, 1977; Restrepo et al., 2001). No Brasil, os estados que apresentam
maior incidéncia sao: Sao Paulo, Rio de Janeiro e Minas Gerais {(Almeida et al.,
1991). Nas areas endémicas, estima-se que existam dez milhdes de pessoas
infectadas e que aproximadamente 2% dessa populacdo possam desenvolver a
doenca (Januario ef al., 1999).

O habitat do Pb ainda nac esta totalmente elucidado, o que dificulta o
esclarecimento da historia natural da doenca. No entanto, sugere-se que o fungo
viva saprofiticamente na vegetagdo e nos solos Gmidos, locais ricos em matéria
organica e com minimas altera¢gdes de temperatura (Brummer ef al, 1993;
RESTREPO et al., 2001). A infec¢do ocorre pela inalagdo dos conidios (McEwen
et al, 1987), que sdo estruturas uninucleadas de aproximadamente 4um,
originadas a partir dos miceélios, sob condi¢cbes de estresse como escassez de
agua e nutrientes (Restrepo, 1985). Esses conidios entram no organismo pelo
trato aerodigestivo, instalam-se primariamente na porcao distal dos pulmoes, onde
se transformam em leveduras e, posteriormente, crescem no parénquima
puimonar (McEwen et al, 1987), de onde podem se disseminar por via
hematogénica ou linfatica para outras visceras ou mucosas (Almeida et a/.,1991;
Scully & Paes de Almeida, 1992; Almeida ef a/., 2003).

San-Blas & San-Blas (1977) relacionaram a viruléncia do Pb com a presencga
de «-1-3 glucana e pequena quantidade de galactomanana na parede celular da
levedura, ao passo que fungos mutantes com o-manana perdem seu poder
patogénico. Outro aspecto relevante a viruléncia é a producédo de Gp43, uma
proteinase de 43kDa que habilita o fungo a aderir aos tecidos, solubilizar a elastina

e hidrolisar o colageno (Stambuk et al., 1988; Mendes-Giannini et al., 1990).
5



1. Introducdo

Receptores para laminina na superficie das leveduras parecem estar relacionados

com a invasao tecidual (Mendes-Giannini ef al., 1990). Experimentos in vitro e com
camundongos mostraram que conidios e leveduras do Pb sdo capazes de
sintetizar um pigmento semelhante & melanina, o qual especula-se exercer um
papel importante na patogénese da Pmicose (Gémez et al, 2001, Gomez &
Nosanchuk, 2003).

Ha uma predilecéo distinta para homens com relacdo de 30:1 (BICALHO ei
al., 2001), embora o contato com o fungo ocorra em freqtiéncia igual para ambos
0s sexos, visto que um numero igual de homens e mulheres tém anticorpos contra
ele (Brummer et al., 1993). Loose et al. (1983) demonstraram que o Pb apresenta
receptores especificos para horménios esterdides, principalmente para o 17 -
estradiol. A presenga desse hormdnio em mulheres talvez impega a transformacao
da forma micelial em levedura, justificando a reduzida freqiéncia da Pmicose
nesse género (Loose ef al. 1983).

A habilidade do linfécito Th-1 em induzir reacéo de hipersensibilidade tardia
parece ser o principal mecanismo pelo qual o organismo se defende do Pb
(Musatti et al, 1994). A eficiéncia dessa resposia resulta na formacdo de
granulomas bem organizados capazes de restringir a disseminagao da levedura
(Benard et al., 2001; QOliveira et al., 2002; Romano ef al., 2002), enquanio que a
resposta tipo Th-2 & observada em pacientes com a forma severa da doenca e
parece estar associada com diminuigdo na fungdo das células T, ativacido
policional de células B e altos niveis de produgao de anticorpos (Mota ef al., 1988;
Musatti ef al, 1994; Benard et al., 2001).

A Pmicose pode ser classificada em duas formas polares principais,
baseando-se na resposta imunoldgica do paciente. A forma polar hiperérgica &
caracterizada por uma infecc¢ao localizada, o titulo de anticorpos especificos ao Pb
é baixo ou ausente, a imunidade celular € preservada e as lesdes granulomatosas
sao compactas e com poucos fungos (Franco et al, 1993). Na forma polar

anergica, as lesées sao generalizadas, ha elevado titulo de anticorpos especificos



1. Introdugdio

aos antigenos de Pb, imunidade celular enfraguecida e presenca de reacéo

granulomatosa n&o organizada contendo varias leveduras (Franco et al., 1993).

A Pmicose pode se apresentar na forma de infec¢éo sub-clinica ou doencga
clinicamente presente. Essa infeccao é caracterizada pela auséncia de sinais e
sintomas clinicos, embora haja a evolugdo de uma resposta imune especifica,
evidenciada pelo teste intradérmico da paracoccidioidina (Lacaz ef al., 1956). Séo
reconhecidas duas formas de doenca: a aguda ou juvenil e a cronica ou adulta. A
forma aguda representa apenas 3 a 5 % dos casos, possui curso rapido,
envolvimento do sistema mononuclear fagocitario e resposta imune celular
severamente deprimida. O quadro clinico é caracterizado pela hipertrofia dos
orgados do sistema mononuciear fagocitario e disfuncdo da medula éssea. Ao
exame histopatologico, fregiientemente sao observados muitos Pb em brotamento
e ndc ha a formagdo de granulomas (Franco ef al., 1987). A forma crénica tem
duracdo prolongada, progride lentamente e as lesdes podem permanecer
localizadas (forma focal) ou envolver mais de um 6rgdo ou sistema (forma
multifocal} (Franco ef al., 1987). Em cerca de 90% dos casos, ha envolvimento
pulmonar radiograficamente detectavel e as lesGes nesses pacientes tendem a
formar granulomas organizados (Londero et al., 1978;-Franco et al., 1993).

A Pmicose foi considerada uma desordem incuravel até 1940, quando as
sulfonamidas foram introduzidas para seu tratamento (Brummer ef al., 1993).
Essas drogas séo eficazes e possuem baixo custo, porém, possuem a vida média
sérica curta, dificultando sua posologia diaria e, consequentemente, os episodios
de recidivas sao mais freqglientes (Brummer et al., 1993; Shikanai-Yasuda et al.,
2002). Ha também relatos da ocorréncia de hematdria e obsirugdo renal em
decorréncia da formacado de cristaluria (Shikanai-Yasuda ef al, 2002). Outros
agentes antimicrobianos promovem a resolucao das lesdes sistémicas e orais com
muita eficacia, como, por exemplo, o cetoconazol, que também pode ser
empregado em associacdc com as sulfonamidas (Almeida ef al, 1991). O
cetoconazol requer um pH acido para ser adequadamente absorvido, sendo,

portanto, uma droga contra-indicada para pacientes que fazem uso de antiacidos e

7



1. Introdugcdo

B bloqueadores (Brummer et al., 1993). Para pacientes com a forma severa,

juvenil da doenca, normalmente prescreve-se itraconazol, um anti-fungico que
pode ser administrado em dose Gnica diaria e ndo apresenta efeitos colaterais
serios (Shikanai-Yasuda ef al., 2002). A Pmicose também pode ser tratada com
fluconazol oral ou miconazol por via intravenosa (Almeida ef al, 1991). A
anfotericina B pode ser utilizada na forma grave e disseminada da doenga.
Entretanto, dificuldades na administracdo e efeitos colaterais tais como febre,
calafrio, cefaléia, nausea, vomitos, flebite e toxicidade renal acabaram por limitar
sua indicacado (Lazow ef al, 1990; Brummer et al, 1993). A auséncia da
superioridade de qualquer droga no tratamenio da Pmicose faz necessaria a
avaliacdo dos efeitos colaterais produzidos pelas mesmas antes da sua indicacdo
(Shikanai-Yasuda et al., 2002). Uma das maiores complicagdes durante a fase de
tratamento € o desenvolvimento de fibrose severa que, freqleniemente, causa
dano funcional permanente do 6rgdo afetado como, por exemplo, fibrose pulmonar
e doenca de Addison (Del Negro et al., 1961; Afonso ef al., 1979; Shikanai-Yasuda
et al., 2002).

1.2 Paracoccidioidomicose bucal

Evidéncias indicam que a presenca de lesdes bucais sejam conseqiéncia da
disseminac&o do fungo pelo organismo a partir do foco primario pulmonar
(Almeida et al., 2003). As lesbes podem envolver principalmente as regides de
cabeca e pescogo, especialmente a pele da face, a mucosa nasal e bucal
(Almeida ef al., 1991), justificando a importancia do estudo das manifestagées
bucais da Pmicose. Cerca de 50% dos casos de Pmicose apresentam
manifestacdes bucais como queixa principal.

Clinicamente, a Pmicose apresenta-se na mucosa bucal como areas
eritematosas, ulceradas, com pequenos pontos amarelados interpostos a areas
avermelhadas, dando um aspecto granular, denominado inicialmente de moriforme
por Motta & Pupo (1936), posteriormente confirmado por diversos autores (Salman
& Sheppard, 1962; Joseph et a/,1966; Limongelli et al., 1978; Lazow et al., 1990;

8



1. Introducdo
Almeida ef al., 1991; Sposto et al., 1993; Almeida ef al., 2003). Na Pmicose juvenil,

podem ocorrer alteragbes que mimetizam um quadro de doenga periodontal com

destruicao progressiva e generalizada do osso alveolar, podendo causar recesséo
gengival, exposicdo das raizes, mobilidade e perda de elementos dentarios
(Migliarl et ali, 1998). Além disso, pode haver comprometimento dos linfonodos
cervicais, com ulceracdo da pele que os recobre. Usualmente as lesbes sao
multiplas, envolvendo os labios, gengiva, mucosa jugal, palato, lingua e soalho de
boca (Sposto et al., 1994; Almeida et al., 2003).

Na Pmicose bucal, a mucosa e revestida por epitélio estratificado escamoso
que, freqlientemente, exibe microabcessos e hiperplasia pseudoepiteliomatosa,
podendo simular a proliferagio celular observada nos carcinomas espino celulares
(Meneses-Garcia et al, 2002, Almeida et al.,, 2003). O tecido conjuntivo exibe
reacdo inflamatoria granulomatosa caracterizada por colegdo de macrofagos,
células epitelidides e células gigantes multinucleadas que, geralmente, ocupam o
centro do granuloma com linfécitos, plasmécitos e eosindfilos freqlientemente ao
redor desse aglomerado (Salman & Sheppard, 1962; Joseph et al., 1966;
Limongelli et al., 1978; Moscardi-Bacchi ef al.,, 1989; Lazow ef al., 1990; Almeida
et al.,1991; Villalba, 1998; Meneses-Garcia et al., 2002; Almeida et al., 2003). Nos
granulomas amadurecidos, fibroblastos e fibras colagenas estdo dispostos mais
externamente (Coelho et al., 1994). As celulas gigantes também s3o visualizadas
fora do granuloma enire as células mononucleares, podendo ser do tipo Langhans
ou celulas gigantes de corpo estranho. As leveduras podem ser ovais ou
redondas, com didametro que varia de 5 a 30 um, com dupla parede e multiplos
brotamentos e podem ser encontradas dentro e fora das células gigantes
multinucleadas (Salman & Sheppard, 1962; Joseph et al., 1966; Limongelii ef al.,
1978; Lazow et al., 1990; Almeida et al.,1991; Villalba, 1998; Meneses-Garcia et
al., 2002; Almeida ef al., 2003).



2. Proposicio-

Os objetivos desse trabalho foram:

2.1.

2.2.

2.3

2.4.

Analisar a expressdo das citoqueratinas, AE1/AE3, 34{_3512, CK1,
CK5, CK8, CK7, CK8, CK10, CK14, CK16, CK18 e CK19 na
hiperplasia pseudoepiteliomatosa presente na Pmicose bucal e
compara-la com a mucosa bucal normal;

Comparar o indice de proliferagdo celular na hiperplasia
pseudoepiteliomatosa, epitélio bucal normal e epitélio bucal com
displasia moderada;

Descrever e quantificar as células inflamatorias presentes nas lesdes
bucais da paracoccidioidomicose;

Relatar um caso clinico de paracoccidioidomicose que mimetizava um

carcinoma espino celular na regido de rebordo alveolar inferior.
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Abstract

Expression of CKs in basal layer of the epithelium was similar in normal oral
mucosa (NOM) and pseudoepitheliomatous hyperplasia of Pmycosis. Differences
found in the spinous and superficial layers of NOM and pseudoepitheliomatous
hyperplasia are described below. CK1 and CK10 were not expressed in the
spinous and superficial layers of the lips, gingiva and hard palate of Pmycosis.
Contrary to NOM, CK14 was positive in the spinous and superficial layers of the fip
and buccal mucosa. In Pmycosis, CK6 was more frequently expressed in the
spinous layer of the lip, gingiva and hard palate, nevertheless CK16 expression
was decreased in the spinous and superficial layers of the gingiva and hard palate.
The absence of CK1 and CK10 expression in Pmycosis can be related to the loss
of keratinization in areas of pseudoepitheliomatous hyperplasia. Increased
expression of CK14 can be due to effects of cytokines of inflammatory cells and/or
decreased maturation of the epithelial cells in the spinous and superficial layers,
maintaining some characteristics of the basal cells. We do not have a reasonable
explanation for the apparently contradictory results of CK8 and CK16 but it can be
a consequence of the higher cellular proliferative index of pseudoepitheliomatous
hyperplasia. In summary, pseudoepitheliomatous hyperplasia of oral Pmycosis
show a different pattern of CKs expression in relation {o NOM, however further
studies are necessary for a better understanding of the subject.

Key words: paracoccidioidomycosis, cytokeratins, oral mucosa,

pseudoepitheliomatous hyperplasia.
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Introduction

Paracoccidioidomycosis (Pmycosis) is one of the most common deep
mycosis in many regions of Latin America (1,2). It is caused by Paracoccidioides
brasiliensis (Pb) a dimorphous fungus, found in soil, although its precise habitat
must yet to be determined (1,2). Humans are infected by inhalation of conidia, that
in the lungs develops into yeast cells that can disseminate to lymph nodes, mucous
membrane, skin, bone and adrenal (3,4). Clinically the disease has a wide
spectrum of presentation, but a chronic form (adult type) is the most common,
classically affecting the lungs of adult males, and in about half of the cases also
involving the mouth (2,4-7). Oral mucosa lesions are commonly multiple, with a
granular, mulberry like surface and microulcerations (5-10). Microscopically the
granulomatous inflammatory reaction shows granulomas with giant celis,
lymphocytes, PMN, eosinophils and intra and extracellular fungi cells,
corresponding to P. brasifiensis (6-10).

The epithelium shows exocytosis, microabscesses and
pseudoeptheliomatous hyperplasia that can mimic and be mistaken as neoplastic
(9,10). Cytokeratins (CKs) are a group of intermediate filaments of epithelial cells,
whose expression varies according to the epithelium type, differentiation and
pathological process (11-15). The objective of this work was to assess by
immunohistochemistry, the pattern of CKs expression in pseudoepitheliomatous
hyperplasia of oral paracoccidioidomycosis (Pmycosis). This is the first report of

CKs expression in pseudoepitheliomatous hyperplasia of oral Pmycosis.

Materials and Methods

Twenty eight specimens of normal oral mucosa (NOM)} and 28 of oral
Pmycosis were retrieved from the files of the Department of Oral Pathology,
University of Campinas Dental School. The cases were divided in four groups of 14
cases each, corresponding to buccal mucosa, lip, gingiva and hard palate. Normal

mucosa patients included 14 males and 14 females, age ranged from 18 to 59

P

13



years. All patients with Pmycosis were male, age ranged from 25 to 68 years.
Microscopically, all 28 cases of Pmycosis showed typical pseudoepitheliomatous
hyperplasia which was characterized by elongated rete pegs that extended into the
underlying connective tissue. The stratified epithelium from NOM and Pmycosis
was histoiogicaiiy divided into three compartments: basal, spinous and superficial.
Briefly, for immunohistochemical evaluation of CKs expression, 3um paraffin
sections were hydrated and treated with hydrogen peroxide for 30 min to inhibit
endogenous peroxidase. Microwave antigen retrieval and overnight incubation with
the primary antibodies were performed in all cases. A list of anti-CKs antibodies
used is shown on Table 1. Secondary antibodies conjugated to streptavidin-biotin-
peroxidase (StrepABC Complex/HRP Duet kit, Dako A/S, Denmark) were used,
followed by diaminobenzidine (DAB, Sigma) as the chromogen. Slides were
counterstained with Carazzi haematoxylin. Positive and negative controls were
included in all reactions. The study protocol was approved by the Ethical

Committee in Research (122/2001) of the University of Campinas Dental School.

Restults

Histopathology

The epithelium was acanthotic, infiltrated by inflammatory cells forming
microabscesses (Fig 1). The connective tissue presented multinucleated giant cells
in granulomas variably organized, and dense infiltration of lymphocytes, some
plasma cells, PMN and eosinophils. Pb was found in all cases mainly in the
connective tissue, either intra or extracellularly. NOM followed the characteristics of
each site. Keratinized stratified epithelium was observed in the gingiva and hard
palate and non-keratinized stratified epithelium was found in lip and buccal

mucosa.
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immunohistochemical findings

NOM

All cases of NOM were strongly positive in all epithelial layers for AE1/AE3
and 34BE12. On the other hand, they did not express CK7, CK8, CK18 and CK19.

In buccal mucosa, which is not keratinized, CK1 and CK10 were negative In
contrast, all cases of the hard palate were positive for CK1 (Fig 2A). In the gingiva,
CK1 was observed in 85.7% and 71.4% of cases in spinous and superficial layers,
respectively. In the lip, it was found in 57.1% in spinous and 42.8% in the
superficial layers. CK10 was strongly expressed in the hard palate, gingiva and lip
mainly in the superficial layer (Fig 3A and Table 2).

CK5 was found in all layers of all cases of NOM. CK14 was only expressed in
the basal cells of the buccal mucosa (Fig 4A), however it was detected in all
compartments of the hard palate and gingiva. On the lip, 100% and 28.5% of cases
were positive for CK14 in the basal and spinous layers, respectively (Table 3).

CK6 was weakly positive in the spinous layer in all cases of the buccal
mucosa; 42.8% of the hard palate, 57.1% of the lip and 71.4% of the gingiva. In the
superficial compartment, CK6 was expressed in 14.2% of the cases of the buccal
mucosa and lip and in 28.57% of the gingiva it was positive in basal and spinous
layers. CK16 expression was observed in spinous layer of 14.2%, 57.1%, 85.7%
and 100% of the buccal mucosa, lip, gingiva and hard palate respectively. In the
superficial layer, CK16 was found in 71.4% of the gingiva and 85.7% of the hard
palate (Tabie 4).

Pmycosis

As in NOM, AE1/AE3, 34BE12 and CK5 were expressed in all layers of
Pmycosis, while CK7, CK8, CK18 and CK19 were negative. In the basal layer, the
results were also similar for all CK in NOM and Pmycosis. Contrary to normal hard
palate, gingiva and lip, CK1 and CK10 were negative in all cases of Pmycosis (Figs
2B and 3B; Table 2). CK14 was strongly positive in basal, spinous and superficial
layers of all cases of the buccal mucosa and lip of Pmycosis (Fig 4B), however in
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the adjacent areas of sub-epithelial inflammation it was only found in the basal
layer. In the hard palate and gingiva, CK14 expression was similar o NOM (Table
3).

CK6 was seen in the spinous layer of all cases of pseudoepitheliomatous
hyperplasia of the lip, gingiva and hard palate, where Copidus acanthotic areas
were observed. In 71.4% of the buccal mucosa, CK6 was positive in the spinous
layer. Superficial layers expressed CK6 in 14.2% and 28.5% of cases of the
gingiva and hard palate respectively. CK16 expression was not evident as in NOM,
except in buccal mucosa and lip. It was expressed in the spinous layer in 71.4% of
cases of the buccal mucosa, 42.8% of the gingiva and 57.1% of the hard palate
and lip. Contrary to NOM, CK16 was negative in the superficial layer of the hard
palate and gingiva (Table 4).

Discussion

As in NOM, AE1/AE3, 34PE12 and CK5 were expressed in all cases of
Pmycosis in the basal, spinous and superficial layers. AE1 recognizes CK1 to CK8,
AE3 recognizes CK9 to CK20 and 34BE12 identifies CKs of 66 to 55kDa (CK1, 5,
10 and 14) (11,12). CK7, CK8, CK18 and CK19 were not found in NOM and
Pmycosis as expected, because these keratins are typically expressed in simple
epithelia (11).

CK1 and CK10, differentiation keratins pair, were present in spinous and
superficial layers of normal hard palate and gingiva, confirming previous studies
(11,16). They are markers of keratinization (11) and their expression by
masticatory mucosa and epidermis appears to be associated with epithelial
toughness and rigidity (17) and may be decreased with inflammation and in
hyperproliferative lesions (18). Expression of CK1 was stronger and more frequent
than CK10 in normal hard palate and gingiva. it is not clear why there is such
dominance of CK1 over CK10 in NOM and in keratotic lesions (19). Different from
NOM, CK1 and CK10 were absent in pseudoepitheliomatous hyperplasia. It can be

speculated that lack of these keratins may be associated with inflammation and
16



might contribute to increase epithelial fragility (17), facilitating ulcerations common
in oral Pmycosis.

CK5 and CK14 are the major keratins in the basal layer (20). They are
considered important resisting shear forces, thus large amounts of these filaments
are present in keratinized epithelium (21). Our results showed similar CK5
expression in all compartments of ali specimens of NOM and Pmycosis. CK14
showed similar results, except in buccal mucosa and lip from Pmycosis. it is
interesting that in areas of intense sub-epithelial inflammation in the buccal mucosa
and lip of Pmycosis, CK14 was expressed in the three compartments, suggesting
that cytokines from inflammatory cells can alter its expression in the suprabasal
layer (18).

CK6 and CK16, high turnover keratins (22,23), are positive in palmar and
plantar epidermis, buccal mucosa, gingiva, palate (16,24), hyperproliferative skin
disorders (22) and wound healing (23). Their expression is important to create a
cytoskeleton more compatible with cell division and to enable a greater number of
divisions before keratinocyte differentiation (18). According to previous studies,
CK6 and CK16 expression in hyperproliferating epidermal cells, might inhibit
expression of CK1 and CK10 (18,25,26). CK16 could act on retinoblastoma protein
hyperphosphorylation promoting keratinocyte proliferation while CK10 plays an
opposite role (18,25). Discordance between CK6 and CK16 expression has been
reported (27) and our cases showed that CK6 had a tendency to increase in the
spinous layer of pseudoepitheliomatous hyperplasia, however CK16 seemed to be
decreased. They can be related to cell proliferation but the results found in our
work are not sufficient for a reasonable explanation.

Histologically, pseudoepitheliomatous hyperplasia present characteristic
similar to well-differentiated carcinoma, however without tendency to keratinization.
It also shows a more intense intraepithelial inflammatory infiltration, frequently
forming microabscesses. Nevertheless differences of CKs expression have been
described (13,15,28). Well-differentiated oral squamous cell carcinoma expresses
variable combinations of CK1, CK10, CK4 and CK13, whereas poorly differentiated
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tumors predominantly expresses CK8, CK18 and CK19 (15,27). Chu et al (29)
studied squamous cell carcinoma from different origin and degree of differentiation
and reported that over 90% of cases expressed CK14. On the other hand, CKs
expression in benign hyperplastic lesions of oral cavity, do not differ significantly
from the corresponding NOM. The main difference is a higher suprabasal
expression of CK14 (30,31), also found in pseudoepitheliomatous hyperplasia in
non-keratinized mucosa.

In summary, alterations of CKs pattern expression were observed in oral
Pmycosis, mainly CK1, CK10 and CK14 comparing with NOM. Absence of CK1
and CK10 expression in pseudoepitheliomatous hyperplasia might contribute for
decreasing epithelium resistance, facilitating ulceration and cell proliferation. The
mechanisms that control CK14 expression in non-keratinized epithelium might be
altered in Pmycosis. Factors involved in  the development of
pseudoepitheliomatous hyperplasia are not vyet known, but cytokines of
inflammatory cells either in the epithelium and sub-epithelial connective tissue

possibly play a major role.
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Table 1. List of primary antibodies

Keratin Dilutions Clone Supplier

1 1:200 . 34pB4 Novocastra Lab. Ltda, Newcastle,UK
5 1:400 XM 26 Novocastra Lab. Ltda, Newcastle, UK
6 1:200 L HKEB Novocastra Lab. Lida, Newcastle, UK
7 1:400 OV-TL 12/30 Dako Corp. Carpenteria, CA, USA

8 1:200 35BH11 Dako Corp. Carpenteria, CA, USA

10 1:200 DE-K10 Dako Corp. Carpenteria, CA, USA

14 1:200 L1002 Novocastra Lab. Ltda, Newcastle, UK
16 1:200 LLO25 Novocastra Lab. Lida, Newcastle, UK
18 1:400 DC10 Dako Corp. Carpenteria, CA, USA

19 1:400 RCK108 Dako Corp. Carpenteria, CA, USA
Pan-keratin  1:200 34BE12 Dako Corp. Carpenteria, CA, USA
Pan-keratin  1:500 AE1/AE3 Dako Corp. Carpenteria, CA, USA
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Table 2. Percentage of CK1 and CK10 expression in normal oral mucosa (NOM) and in pseudoepitheliomatous hyperplasia
of Pmycosis. Each group of buccal mucosa, lip, gingiva and hard palate is formed by 14 cases.

CK1 " CK10
o Basal layer Spinous layer Superficial layer Basal layer Spinous layer Superficial layer
Group/epithelial layer
NOM PCM NOM  PCM NOM PCM NOM PCM NOM  PCM NOM PCM
Buccal mucosa 0 0 0 0 0 0 0 0 0 o 0 0
Lip 0 0 57 1 0 42.8 0 0 0 42.8 G 571 ¥
Gingiva 0 0 85.7 0 71.4 G 0 0 42.8 0 857 G
Hard Palate 0 0 100 C 100 1 0 0 85.7 g 100 G
’ﬁ
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Table 3. Percentage of Ck14 expression in normal oral mucosa (NOM) and in pseudoepitheliomatous hyperplasia of
Pmycosis. Each group of buccal mucosa, lip, gingiva and hard palate is formed by 14 cases.

Group/epithelial layer Basal layer Spinous layer Superficial layer
NOM PCM NOM  PCM NOM PCM
Buccal mucosa 100 100 0 100 0 1GC
Lip 100 100 285 100 0 100
Gingiva 100 100 100 100 100 85.7
Hard palate 100 100 100 100 100 100
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Table 4. Percentage of CK6 and CK16 expression in normal oral mucosa (NOM) and in pseudoepitheliomatous hyperplasia

of Pmycosis. Each group of buccal mucosa, lip, gingiva and hard palate is formed by 14 cases.

CK6 CK18
o Basal layer Spinous layer Superficial layer Basal layer Spinous layer Superficial layer
Group/epithelial layer
NOM PCM NOM FCM NCM PCM NOM PCM NGOM PCM NOM PCM
Buccal mucosa 0] 0 100 714 14.2 0 0 0 14.2 71.4 0 14.2

Lip 0 28.5 57.1 100 14.2 0 0 0 571 57.1 0 0
Gingiva 28.5 0 71.4 100 285 14.2 0 G 857 42.8 714 0
Hard palate ¢ 0 42.8 100 ¢ 28.5 0 c 100 57.1 85.7 0




Fig 1. Pmycosis of the gingiva showing typical
pseudoepitheliomatous hyperplasia (H&E, x50).
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Fig 2. Hard palate, CK1. A- ral mucosa (NOM) is positive in the spinous
and superficial layers. B- Paracoccidioidomycosis (Pmycosis) is negative. (x200).
Fig 3. Hard palate, CK10. A- NOM is positive in the spinous and superficial layers.
B- Pmycosis is negative. (x200).

Fig 4. Buccal mucosa, CK14. A- NOM is positive in the basal cells. B- Strongly
positive in the whole epithelium in Pmycosis. (x100).
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Abstract

Paracoccidicidomycosis (Pmycosis) is one of the most prevalent deep
systemic mycosis in Latin America. It is characterized by granulomatous
inflammation and pseudoepitheliomatous hyperplasia (PEH). This work describes
the proliferation index in PEH, using Ki-67 immunostaining, comparing with normal
oral mucosa (NOM) and moderate orai epithelial dysplasia (ED). Ki-87 positive
cells were present in the basal and parabasal layers in NOM and PEH. In ED, it
was observed in the basal, parabasal and spinous epithelial layers. Percentage of
positive cells were 7.7 (£3.6), 28.2 (z9.8) and 46.0 (£14.0) in NOM, PEH and ED
respectively, this three values were statistically different. Although histologically
PEH mimics well-differentiated squamous cell carcinoma, the proliferative pattern
is more similar to NOM than to dysplasia, i.e., restricted to the basal and parabasal
layers, helping to understand the benign characteristics of PEH.

Key words: paracoccidioidmycosis, pseudoepitheliomatous hyperplasia, Ki-
67, MIB-1.
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Introduction

Paracoccidioidomycosis (Pmycosis) is one of the most prevalent deep
systemic mycosis in Latin America. It is caused by the thermally dimorphic fungus,
Paracoccidioides brasiliensis (Pb), which is found in soil and vegetation (1). The
fungus induées the infection by respiratory route (2) and oropharyngeal lesions are
secondary to pulmonary infection (3,4). Clinically, the oral lesions classically show
an erythematous finely granular uiceration, speckled with pinpoint hemorrhages,
with a mulberry-like surface (4-7). They are usually multiple, affecting gingiva,
palate, lip, buccal mucosa, tongue and floor of the mouth (4-7). Microscopically, the
lesions show epithelicid granulomas, intra-epithelial microabscess and
pseudoepitheliomatous hyperpiasia (PEH) (4,8).

PEH is characterized by hyperplasia of the epithelium with irregular expansion
and downgrowth of rete pegs into the connective tissue that may mimic a well-
differentiated squamous cell carcinoma (9-11). However the basement membrane
is intact and there are no evident dysplasia (10). PEH may occur in many oral
lesions (11). In some cases, it can play a role in healing process, by containing the
infection within the epithelial barrier and then extruding the necrotic material (9).
The aim of this work was to investigate epithelial cell proliferation in PEH of oral
Pmycosis and compare the results with those of normal oral mucosa (NOM) and

oral epithelial dysplasia (ED).

Material and Methods

A total of 49 cases, including 18 NOM, 18 oral Pmycosis and 13 cases of oral
ED were retrieved from the files of the Department of Oral Pathology, University of
Campinas Dental School. Microscopically, all cases of Pmycosis showed evident
PEH, and cases of epithelial dysplasia were classified as moderate. The epithelia
from NOM, PEH and ED were divided into three compartments: basal, parabasal
and spinous layers. Cells of the basal layer were in contact with basement

membrane; parabasal layer was considered as the two next rows of cells above
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the basal, and spinous layer was composed by all cells fowards the surface from
the parabasal layer.

Briefly, for immunohistochemical reactions, 3pum paraffin sections were
hydrated and treated with hydrogen peroxide for 30 min to inhibit endogenous
peroxidase. Microwave antigen retrieval and overnight incubation with the primary
antibody against Ki-67 (clone MIB-1; dilution 1:200; Dako, Denmark) were
performed in all cases. Secondary antibodies conjugated to streptavidin-biotin-
peroxidase (StrepABC Complex/HRP Duet kit, Dako A/S, Denmark) were used,
followed by diaminobenzidine (DAB, Sigma) as the chromogen. Slides were
counter stained with Carazzi haematoxylin. Positive and negative controls were
included in all reactions.

The proliferative index of the epithelium was determined by counting the
number of positive nuclei per 1000 cells, and the values were expressed in
percentage. The counting of immunopositive nuclei was performed with a x10
ocular and x40 objetive using KONTRON 400 image analyzer system (Zeiss,
Germany). The fields were selected at random across each section. Statistical
analysis of data was performed by ANOVA and Mann Whitney test and p<0.01 was
considered significant. The study protocol was approved by the Ethical Committee
in Research (122/2001) of the University of Campinas Dental School.

Results

NOM patients included 8 male and 9 female; all patients with Pmycosis were
male and oral dysplasia included 10 male and three female. The mean age of
NOM, Pmycosis and ED was 24.3; 44.3 and 56.9 years, respectively. All cases of
Pmycosis showed typical PEH which was characterized by elongated rete pegs
that extended into the underlying connective tissue. Cases of moderate dysplasia
showed acanthosis, and pleomorphic cells with hypercromatism.

In NOM, most of the labeled cells were in the parabasal layer (Fig 1A) while in
PEH positive cells were in basal and parabasal layers (Fig 1B). In ED, some cells

of the spinous layer were also positive (Fig 1C). Percentual of Ki-67 positive cells
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layers as in NOM. This suggests that PEH is a reactive process, without oncogenic

characteristics as seen in ED.
Acknowledgements
The authors thank Ana Cristina do Amaral Godoy (University of Campinas

Dental School) for the technical assistance with the immunohistochemical staining.

References

—

. Restrepo A, MckEwen JG, Castafeda E. The habitat of Paracoccidioides
brasifiensis: how far from solving the riddle? Review article Med Mycol
2001;39:233-41.

. McEwen JG, Bedoya V, Patino MM, Salazar ME, Restrepo A. Experimental

N

murine paracodioidomycosis induced by the inhalation of conidia. J Med Vet
Mycol 1987,25:165-75.

3. Brummer E, Castaneda E, Restrepo AM. Paracoccidioidomycosis: An update.
Clinical Microbiology Reviews 1993;6:89-117.

4. Almeida OP, Jorge Jr J, Scully C. Paracoccidioidomycosis of the mouth: An
emerging deep mycosis. Crit Rev Oral Biol Med 2003;14:377-83.

5. Sposto MR, Scully C, Almeida OP, Jorge J, Graner E, Bozzo L. Oral
paracoccidioidomycosis. A study of 36 South American patients. Oral Surg
Cral Med Oral Pathol 1983;75:461-5.

6. Almeida OP, Jorge J, Scully C, Bozzo L. Oral manifestation of
paracoccidioidomycosis (South American Blastomycosis). Oral Surg Oral Med
Oral Pathol 1991,;72:430-5.

7. Scully C, Paes de Almeida O. Orofacial manifestations of the systemic mycoses.

J Oral Pathol Med 1992;21:289-94.

8. Meneses-Garcia A, Mosqueda-Taylor A, Luz RM, Rivera LMRG.
Paracoccidioidomycosis: Report of 2 cases mimicking squamous celi
carcinoma. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2002;94:609-
13.

33



10.

11,

12.

13.

14.

15.

16.

17.

18.

19.

Hayman JA, Smith IM, Flood P. Pseudoepitheliomatous hyperplasia in

Mycobacterium ulcerans infection. Pathology 1996;28:131-4.

Grauwin MY, Mane |, Cartel JL. Pseudoepitheliomatous hyperplasia in trophic
ulcers in leprosy patients. Lepr Rev 1996;67:203-7.

Dorji T, Cavazza A, Nappi O, Rosai J. Spitz nevus of the tongue with
pseudoepitheliomatous hyperplasia. Report of three cases of a
pseudomalignant condition. Am J Surg Pathol 2002;26:774-7.

Verheijen R, Kuijpers HJH, Schlingemann RO et al. Ki-67 detects a nuclear
matrix-associated proliferation-related antigen. 1. intracellular localization
during interphase. J Cell Sci 1989;82:123-30.

Verheijen R, Kuijpers HJH, Driel R et al. Ki-67 detects a nuclear matrix-
associated proliferation-related antigen. Il. Localization in mitotic cells and
association with chromossomes. J Celf Sci 1989;82:531-40.

Gerdes J, Schwab U, Lemke H, Stein H. Production of a mouse monocional
antibody reactive with a human nuclear antigen associated with cell
proliferation. /nf J Cancer 1983;31:13-20.

Liu SC, Sauter ER, Clapper ML et al. Markers of cell proliferation in normal
epithelia and dysplastic leukoplakias of the oral cavity. Cancer Epidemiol
Biomakers Prev 1998;7:597-603.

Liu SC, Klein-Szanto AJP. Markers of proliferation in normal and leukoplakic
oral epithelia. Review. Oral Oncol 2000;36:145-51.

van QOijen MGCT, Gilsing MMA, Rijksen G, Hordijk GJ, Slootweg PJ. Increased
number of proliferating cells in oral epithelium from smokers and ex-smokers.
Oral Oncol 1998;34:297-03.

Macluskey M, Odgen GR, Green M, Chisholm DM, Schor SL, Schor AM. The
association between epithelial proliferation and disease progression in the
oral mucosa. Oral Oncol 1999:35:409-14.

Loose DS, Stover EP, Restrepo A, Stevens DA, Feldman D. Estradiol binds to
a receptor-like cytosol binding protein and initiates a biclogical response in
Paracoccidioides brasiliensis. Proc Natl Acad Sci 1983;80:7659-63.

34



20. Krutchkoff DJ, Eisenberg E, Anderson C. Dysplasia of oral mucosa: a unified
approch to proper evaluation. Mod Pathol 1991;4:113-9.

21. Li LL, Crotty KA, McCarthy SW, Palmer AA, Kril JL. A zonal comparison of
MIB1-Ki67 immunoreactivity in benign and malignant melanocytic lesions. Am
J Dermatopathol 2000;6:489-95,

22. Gonzales-Moles MA, Ruiz-Avila |, Rodriguez-Archilla A, Martinez-Lara 1.
Suprabasal expression of Ki-67 antigen as a marker for the presence and
severity of oral epithelial dysplasia. Head Neck 2000;22.658-61.

23. Girod SC, Krueger G, Pape H-D. p53 and Ki-67 expression in preneoplastic
and neoplastic lesions of the oral mucosa. Int J Oral Maxillofac Surg
1993;22:285-8.

24. Kushner J, Bradley G, Jordan RCK. Patterns of p53 and Ki-67 protein
expression in epithelial dysplasia from the floor of the mouth. J Pathol
1997:183:418-23.

25. Oliver RJ, MacDonald DG, Felix DH. Aspects of cell proliferation in oral
epithelial dysplastic lesions. J Oral Pathol Med 2000;29:49-55.

26. Zidar N, Gale N, Cér A, Kambic V. Expression of Ki-67 antigen and proliferative
cell nuclear antigen in benign and malignant epithelial lesions of the larynx. J
Laryngol Otol 1996;110:440-5.

27. Piatelli A, Rubini C, Fioroni M, lezzi G, Santinelli A .Prevalence of p53, bcl-2,
and Ki-67 immunoreactivity and of apoptosis in normal oral epithelium and in
premalignant and malignant lesions of the oral cavity. J Oral Maxillofac Surg
2002;60:532-40.

28. Bjarnason GA, Jordan RCK, Sothern RB. Circadian variation in the expression
of cell-cycle proteins in human oral epithelium. Am J Pathol 1999;154.:613-22.

35



Fig 1. Ki-67 expression. A NOM bzsal and parabasal positive cells (x200); B Pmycosis many basa
and parabasal epithelial positive cells (x200); C ED basal, parabasal and some spinous
epithelial positive cells (x200).
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Fig 2. Percentual of Ki-67 positive cells in normal oral mucosa
(NOM), pseudoepitheliomatous hyperplasia (PEH) and
moderate epithelial dysplasia (ED).The three values were

-statistically different, p<0,01.
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Abstract

Paracoccidioidomycosis (Pmycosis) is one of most common deep mycosis in
many regions of Latin America. Microscopically, it shows granulomatous
inflammatory reaction with giant cells, lymphocytes, plasma cells, PMN and
eosinophils. We assessed inflammatory cells, in 15 cases of oral Pmycosis by
immunohistochemistry. Macrophages and T cells were the predominant cells in
well-organized and non granulomatous areas. CD4 phenotype was predominant in
well-organized granulomas and a balance between CD4+ and CD8+ expressing
cells was observed in non granulomatous areas. Dendritic, S100+ cells were found
mainly in the epithelium, in subepithelial connective tissue and at periphery of
organized granulomas. CD15+ cells were accumulated mainly in areas of
intraepithelial microabscess and ulceration.

Key words: paracoccidioidomycosis, inflammatory cells,
immunohistochemistry.
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Introduction

Paracoccidioides brasiliensis (Pb) causes one of the most prevalent systemic
mycosis in Latin America, the paracoccidioidomycosis {(Pmycosis). It is a thermally
dimorphic fungus, which secretes a 43kDa glycoproteic protease (Gp43)(1) and it
has been isolated from soil, but its precise environmental niche remains undefined
(2). Humans are infected by inhalation of conidia, that inside of the lungs develops
into pathogenic yeast cells (3).

Clinically the disease has a wide spectrum of clinical presentation, two main
forms are described. Acute or subacute form (juvenile) is severe, develops in
weeks to months, involving the mononuclear phagocytic system, showing
depressed cellular immunity, increased antibody level (4,5) and loose
granulomatous inflammation with numerous fungal cells (4). The chronic form
(adult type) is the most common, classically affecting adult male, initially involving
the lungs, disseminating to lymph nodes, mucous membrane, skin, bone and
adrenal (4). The mouth is involved in about half of the cases (6). In this form, the
host immune response induces dense and well-organized granulomas that are
associated with low numbers of Pb yeast cells (4).

Oral lesions are microscopically characterized by formation of epithelioid
granulomas with giant cells interspersed by lymphocytes, PMN and plasma cells
(6-3). The microscopical aspects of Pmycosis are well known but the literature is
scarce in relation to the description and quantification of the involved cells in oral
Pmycosis. The aim of this study was to characterize and describe the inflammatory

cells of oral Pmycosis.

Material and methods

Fifteen cases of oral Pmycosis were retrieved from files of the Department of
Oral Pathology, University of Campinas Dental School. All patients were male, age
range from 29 to 62 years old (mean 48 £ 8.97 years). Biopsies were taken from
buccal mucosa (n=7), tongue (n=3), lip (n=2), palate (n=1), gingiva (n=1) and
alveolar process (n=1). Each specimen was classified according to the
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predominant tissue response as showing well-organized granulomas, non
granulomatous areas (10) and microabscesses.

Briefly, for immunohistochemical reactions, 3 um paraffin sections were
hydrated and treated with hydrogen peroxide for 30 min to inhibit endogenous
peroxidase. Microwave antigen retrieval and overnight incubation with the primary
antibodies were performed against CD68, CD45, CD8, CD4, CD20, CD15 and
S100 in all cases (Table 1). Secondary antibodies conjugated to streptavidin-biotin-
peroxidase (StrepABC Complex/HRP Duet kit, Dako A/S, Denmark) were used,
followed by diaminobenzidine (DAB, Sigma) as the chromogen. Slides were
counterstained with Carazzi's haematoxylin. Positive and negative controls were
included in all reactions.

Cells were quantified in 3 randomized high power fields (HPF) in well-
organized and non granulomatous areas and microabscess. At least 9 areas were
analyzed in each case. The counting of immunopositive cells was performed with a
x10 ocular and x40 objetive with a square grid of 21208,57um? using KONTRON
400 image analyzer system (Zeiss, Germany). Statistical analysis was performed
by ANOVA and comparison between means by Tuckey's test using SAS Institute
program, considering p<0.05 as significant.

The study protocol was approved by the Ethical Committee in Research of
the University of Campinas Dental School (122/2001).

Results

All cases of oral Pmycosis showed stratified squamous epithelium with areas
of pseudoepitheliomatous hyperplasia and microabscesses. In four cases
predominated well-organized granulomas, formed by macrophages, giant and
epithelioid cells in the center of the granuloma, surrounded by lymphocytes and
plasma cells. Fibroblasts were present at the periphery (Fig.1A). In other four
cases predominated non granulomatous areas with diffuse foci of lymphocytes,

macrophages, giant, epithelioid, eosinophils, mast and plasma cells in the
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connective tissue (Fig.1B). In seven cases, both types of inflammation reaction
were found in similar proportion.

Paracoccidioides brasiliensis (Pb) were easily seen in all cases by
haematoxylin-eosin stain (H&E), although Schiff periodic acid stain was also used.
The fungus were observed inside and sometimes outside multinucleated giant
cells. They appeared as round and birefringent structures, often surrounded by

daughter spores.

Immunohistochemical analysis

The center of well-organized granulomas were mostly composed by CD68+
cells, corresponding to macrophages, epithelioid cells and multinucleated giant
cells (Fig.2A). On the periphery predominated CD45 lymphocytes (Fig.2B), mainly
with CD4 phenotype (OPD-4), which was also found between CD68+ cells in the
center of granulomas (Fig.2C). Small number of CD8+ and $100+ cells were also
observed among CD4+ cells (Fig.2D and 2E) and few CD20+ cells were seen in
only four cases (Fig.2F).

In non granulomatous areas CD45+ cells, corresponding to CD4+ and CD8+
cells, predominated and they were interspersed with CD68+ cells (Fig.3A; 3B; 3C
and 3D). Multinucleated giant cells were less frequent, but particles of the fungus
were more easily found. Isolated macrophages, multinucleated giant cells and
5100+ cells were common in the connective tissue close to the epithelium (Fig.3E).
CD20+ and CD15+ were more frequent when compared with well-organized
granulomas (Fig. 3F).

Areas of ulceration and microabscesses were formed almost exclusively by
CD15+ (Fig.4A) with some CDB68+ (Fig.4B), although eventual CD4+, CD8+,
S100+ and CD20+ cells were also present. Table 2 summarizes the gquantitative

results.
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Discussion

Granulomatous inflammation is an important component of immune response
to intracellular pathogens and some non-degradable antigens. These responses
are initiated by CD4+ T lymphocytes (11) with accumulation of macrophages, and
other effector cells in response to T cell cytokines (11).

Macrophages form the major cell defense against Pb. These cells and their
products are involved in the development of granulomatous inflammation,
promoting antigen recognition and processing (12). They are also of central
importance in the induction of antigen-specific T lymphocyte activation (12). The
interaction of macrophages with Pb yeast cell and their structural constituents may
activate the microbicidal system by nitric oxide (NO), however it might promote
suppression of la antigen (product of MHC II), consequently inhibiting antigen
presentation by them (12). These events might contribute in different degrees to
immunosupression and to clinical pathologic diversity of this infection (12).
Pmycosis shows organized granulomas and non granulomatous areas, and this
probably is related to the host response to the fungus. CD4+ cells predominate at
the periphery of well-organized granulomas, and this confims the data of
Moscardi-Bacchi et al. (13). On other hand, CD8 and other inflammatory cells are
also interspersed with macrophages and multinucleated giant cells in non
granulomatous areas. It was also common to find isolated multinucleated giant
cells in oral Pmycosis. These characteristics have also been described in other
infectious granulomatous disease, including the presence of helper and supressor
T cells among macrophages in poorly organized granulomas (14). It is speculated
that in this situation, inhibition of antigen presentation occurs, as well as maturation
of macrophages to epithelioid cells (14). interactions among these cells are
complex, and at the moment it is difficult to conclude that in oral mucosa the
response is in someway different from other tissues.

The humoral system responds to antigenic stimulation by producing specific
antibodies against Fb through B-cell activation (5). High levels of igG, igM and IgE
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anti-Gp43 are more frequent in patients with acute than chronic disease and it
could be related to the dissemination of the yeast resuiting from the inability of host
defenses to control fungal replication in the phagocytic mononuclear system (5,15).
It has been reported that increased levels of these antibodies are correlated with
severity 6f the clinical manifestations (15). CD20+ cells and plasma cells were
uncommon in oral Pmycosis suggesting that humoral imune response do not play
an important role in this form of the disease. In fact they were more frequent in non
granulomatous areas which usually contain more fungi.

S100+ cells were found around the weli-organized granulomas, as previously
described in the skin (16,17). Studies reported a reduced number of epidermal
Langerhans cells (LCs) with short and irregular dendrites when compared with
normal skin (17,18). in addition, Sandoval et al (19) did not detect Pb antigens in
the cytoplasm of LCs, suggesting that they would not be capable of presenting
fungal antigen efficiently. Conversely, the yeast has been described inside FXllia+
dermal dendrocytes, another group of dendritic cells with similar characteristics to
Langerhans cells (16). In oral Pmycosis, S100+ cells were observed in the
epithelium, in the subepithelial connective tissue and also at the periphery of weli-
organized granulomas, suggesting that these cells act as antigen presenting cells.

Oral mucosa lesions commonly show an erythematous finely granular
hyperplasia, speckled with multiple pinpoint hemorrhages and a mulberry-like
surface. Areas of ulceration are frequent in oral Pmycosis (6-9). Areas of
microabscesses were composed almost exclusively by CD15+ cells. PMN
phagocytes (20-22), but fail to digest the Pb yeast cell unless the cell membrane
has been altered by amphotericin B (22). Their fungistatic effect on the Pb yeast
cell is enhanced by IFN-y and granulocyte-macrophage colony-stimulating factor
(21). Pb yeast cell were also observed in areas of microabscess, frequently
surrounded by PMN.

Villalba (23) studied 64 cases of patients with oral Pmycosis and reported that

in 92.18% of cases eosinophils were observed, mainly in non granulomatous
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areas. Natural killer, plasma and mast cells have been described in granulomatous
inflammation (23-25), however they were not quantified in this study.

In summary, well-organized granulomas were formed mainly by macrophages
and CD4+ cells, while in non granulomatous areas CD8+ cells were also found in
quantities similar to CD4+ cells. CD15+ cells were seen mainly in areas of
intraepithelial microabscesses. S100+ cells were observed in the epithelium, but
also in the subepithelial connective tissue, and at the periphery of well-organized
granulomas. Eosinophils, CD20+, plasma and mast cells were found dispersed
among other inflammatory cells in non granulomatous areas. Cases with
predominance of well-organized granuiomas tend to have fewer yeast particles,
indicating a better host response. Nevertheless there are not yet studies
considering the microscopical characteristics of oral Pmycosis with clinical

response to treatment, or severity or systemic involvement of the disease.
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Table1. List of primary antibodies

Antigen Dilution Clone Supplier
CD68 1:400 PG-M1 Dako Corp. Carpenteria, CA, USA
CD45 1:200 UCHL-1 Dako Corp. Carpenteria, CA, USA
cD8 1:100 C8/144B Dako Corp. Carpenteria, CA, USA
CD4 1:200 OPD4 Dako Corp. Carpenteria, CA, USA
CD20 1:10000 L26 Dako Corp. Carpenteria, CA, USA
CD15 1:200 C3D-1 Dako Corp. Carpenteria, CA, USA
$100 1:10000 policlonal Sigma Aldrich inc, Saint Louis, USA
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Table 2. Percentage of cells in well-organized granulomas, non granulomatous

areas and microabscesses.

well-organized non granulomatous microabscesses
granulomas areas
CD68 A342a A 304 a B122b
CD45 A208D A459a B113c
CcD8 C14b BC125a C14b
CcD4 B80a B143 a CO07b
CD20 CO01b BC94a C02b
CD15 C08¢c C57b AT707a
8100 BC4.0a Ch4a CO6b

the same capital letters in the vertical line and small letters in the horizontal line does not differ

between itself. (Tuckey's test, p<0,05).
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Fig 1. Patterns of tissue reaction in Pmy

granulomas characterized by compact clusters of giant cells and
macrophages in the center of the granulomas and lymphocytes
and plasma celis at periphery (H&E, x50). (B) Non granulomatous
areas showing diffuse foci of giant and epithelioid cells,
macrophages interspersed with lyrmphocytes, neutrophils, plasma

cells and some eosinophlis (H&E, x200).
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Fig 2. Well-organized granuiomas- (A) CDG8 positive cells, were
mainly found in the center of the granuloma (x200);, (B} CD45
positive cells were found on the granuloma periphery (x400); (C)
CD4 expressing cells were around macrophages and giant celis
(x200); (D) a few CD8 expressing cells were observed on
granuloma periphery (x200); (E) CD20 positive cells were also
observed on granuloma periphery (x400); (F) some $S100
expressing cells were observed on granuloma periphery (x200).
Immunoperoxidase.
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Fig 3. Non granulomatous areas- (A) CD68 positive cells were
accumulated close to the epithelium (x100); (B) CD45
immunopositive cells were seen in whole connective tissue
(x200); (C) CD4 expressing cells were numerous and close to
giant cells (x400); (D) CD8 expressing cells were distributed
throughouth the connective tissue (x200); (E) CD20 expressing
cells (x200); (F) S100 immunopositive cells were observed in the
epithelium and in the connective tissue close to the epithelium,
they showed numerous dendrites (x100). Immunoperoxidase.
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Fig 4. Areas of microabscess- (A) CD15 positive cells were almost
exclusive in areas of microabsecess (x200); (B) CD68 expressing
cells were aiso found close to CD15 positive cells (x400).
Immunoperoxidase.
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Abstract

Paracoccidioidomycosis is a deep, systemic and progressive mycosis caused by
Paracoccidioides brasifiensis. Oral lesions normally are multiples with a mulberry-
like appearance. This article reviews an unusual case involving a chronic, solitary,
and ulcerated lesion whose clinical aspects were similar to squamous cell
carcinoma. Viewed microscopically, the lesion showed pseudoepitheliomatous
hyperplasia and non-necrotizing granulomas. The patient was treated with
systemic Ketoconazole. After 11 years of follow-up examinations no recurrence

was observed.
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introduction
Paracoccidioidomycosis (Pmycosis) is a deep mycosis common to many regions of

2 itis

Latin America, diagnosed frequently in Brazil, Venezuela, and Colombia.
caused by Paracoccidioides brasilfensis, which is found more commonly in soil and
on vegetables; however, its precise habitat has not yet been determined."? P.
brasiliensis is a thermally dimorphic fungus. Humans confract the infection by
inhaling small conidia 4.0 pm in diameter. When the conidia reaches the distal
portion of the pulmonary parenchyma, it becomes a pathogenic yeast cell that
either may be confined locally or may propagate and disseminate to lymph nodes,
mucous membrane, skin, bone, and adrenal glands.?"“ The disease manifests
most commonly in a chronic form. It affects adult males more frequently and
occurs primarily in the lungs; approximately 50% of the cases appear as oral
manifestations.?® Oral mucosa lesions have a granular, mulberry-like surface and
usually appear in multiple numbers, although microulcerations or deep ulcers also
may appear eventually.’>® Isolated lesions resemble neoplastic disease, which
may confuse dentists.” Viewed microscopically, the chronic inflammatory reaction
shows granulomas fo be rich in giant cells, lymphocytes, neutrophils, eosinophils,
plasma cells and intra- and extracellular fungi cells, corresponding fo P.
brasiliensis.” The epithelium displays exocytosis, microabscesses, and
pseudoeptheliomatous hyperplasia that resemble squamous cell carcinoma so
closely that it is possible to mistake one for the other.” This study presents a case

of oral Pmycosis that mimics squamous cell carcinoma.

Case report

A 61-year-old white man was referred for evaluation of an ulcerated lesion that had
been evident for approximately four months. The patient reported that he had
smoked 20 cigarettes per day for about 40 years. His previous medical history

revealed an allergy to sulfonamide.
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Extraoral analysis displayed a tender, mobile, and enlarged right
submandibular lymph node, as well as a scar on the mandibular lip resulting from
surgical excision of a squamous cell carcinoma.

Intraoral examination revealed an ulcerated lesion with central necrosis
involving the inferior alveolar ridge (Fig. 1). The maximum dimensions of this
lesion were approximately 2.0 x 1.0 cm. A granulomatous disease or squamous
cell carcinoma were suspected and an incisional biopsy was performed. The
lesion showed stratified squamous epithelium as well as pseudoepitheliomatous
hyperplasia, acanthosis, spongiosis and microabscesses (Fig. 2). In the
connective tissue, organized tubercule-like granulomas were noted, as were
macrophages, giant cells, and epithelioid celis surrounded by lymphocytes. Use of
periodic acid-Schiff stain revealed P. brasifiensis and the patient was diagnosed
with Paracoccidioidomycosis brasiliensis (Fig. 3). The patient was referred for
evaluation and treatment. A radiograph of the patient's chest showed bilateral
interstitial infiltrates with hilar adenopathy (Fig. 4). Blood tests revealed discreet
anisocytosis, leukocytosis, eosinophilia, lymphocytosis, and neutrophils with toxic
granulations that were larger and darker than those seen in segmented
neutrophils.

The patient was given Ketoconazole (400 mg/day for 14 months and 200
mg/day for 8 more months) under medical supervision. Two months after
beginning Ketoconazole {freatment, the oral lesion was healed completely (Fig. 5);

after 11 years of follow-up examinations, no recurrence was observed.

Discussion

Before making a differential diagnosis of Pmycosis, the following conditions must
be considered: squamous cell carcinoma, Wegner's granulomatosis, Crohn's
disease, sarcoidosis, lupus erythematosus, north American blastomycosis,
histoplasmosis, coccidioidomycosis, tuberculosis, syphilis, actinomycosis,

5,6,8-10

leishmaniasis, and leprosy. Traditionally, Pmycosis displays muitiple oral
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lesions that are mulberry-like in appearance, with pinpoint hemorrhages that affect
the gingiva and alveolar mucosa primarily.>®° Different aspects may appear over
time; the patient in this report displayed an atypical oral Pmycosis, a chronic,
solitary, ulcerated lesion whose properties were similar to those of squamous cell
carcinoma. |
A biopsy usually is sufficient for establishing a definitive diagnosis. However,
Pmycosis and other lesions, such as leprosy, syphilis and Mycobacterium ulcerans
infection may exhibit pseudoepitheliomatous hyperplasia. These conditions may
be confused with squamous cell carcinoma; as a result, small specimens may lead
to erroneous interpretation.”'*'? Pmycosis is characterized by non-necrotizing
granuloma with giant cells. The fungus blastospores appear double-contoured and
approximately 30 um in diameter and often are surrounded by daughter spores.'°
North American blastomycosis includes granulomas and yeast forms with
single buds.” A diagnosis of histoplasmosis is confirmed by the presence of
granulomas and periodic acid-Schiff positive spores, which is characterized by a
narrow halo of about 2 to 5 pm of dimension in the macrophages.'® A diagnosis of
actinomycosis depends on the culture, the histopathological examination of the
biopsy specimen, and the presence of sulphur granules in exudate.”® Warthin-
Starry and Ziehl-Nielsen are special stains that are utilized to rule out syphillis and
tuberculosis respectévely.“ A sarcoidosis diagnosis may depend on the presence
of non-necrotizing granulomas with laminated concretions composed of calcium
and proteins; these concretions are known as Schaumann bodies. One also may
observe stellate inclusions enclosed within giant cells; these are known as asferoid
bodies."® Gastrointestinal involvement, represented by chronic ulcers and
granulomatous inflammation, may be helpful to establish the diagnosis of Crohn’s
disease, inasmuch as other orofacial granulomatosis do not present
gastrointestinal manifestation. '® Wegner's granulomatosis is a granulomatous
vasculitis.'” In this case, organized granulomas with macrophages, giant cells,

epithelioid and lymphocytes were found. Periodic acid-Schiff staining was
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performed to detect the fungus and confirm the diagnosis.

Pmycosis treatment usually is prolonged; many patients receive therapy for
one to two years. It is important to emphasize that treating Pmycosis without drug
therapy usually is fatal.* Sulfonamides have several advantages over other drugs
used for treating Pmycosis, including their low cost and relatively low toxicity;
however, sulfonamides also require long periods of treatment, which could result in
a resistance to the fungus.2

Ketoconazole can be given intraorally and resultant foxicity is minor,
although it requires an acid pH to be absorbed properly; as a resuit, antiacids and

21018 1n addition, because

beta-blockers are contraindicated during therapy.
various antimycotics inhibit peroxidase and catalase activities, the erythrocyte
metabolism of patients undergoing sulfadoxin or ketoconazole therapy might be
investigated.? Ketoconazole sometimes is used in association with sulfonamide. '
Fluconazole and itraconazole normally are prescribed last for patients with the
severe juvenile form of Pmycosis.? Intravenous miconazole is another treatment
option."®  Amphotericin B is a major tool for treating patients with severe
disseminated disease. Because it is administered by intravenous route, normally
depends on physician supervision in hospital environment. The drug may have
some side effects including fever, chills, headache, nausea, vomiting, phlebitis and
renal toxicity.”™ The patient in this case was treated with Ketoconazole for 22
months. No signs of blood test alterations or recurrence were observed over 11

years.

Summary

Due to their similar clinical and histopathological aspects, Pmycosis should be
considered when performing a differential diagnosis of squamous cell carcinoma.
This is particularly important in endemic regions of Latin America, because

Pmycosis is rare in other parts of the world.

59



References

1.

Restrepo A, McEwen JG, Castaneda E. The habitat of Paracoccidioides
brasiliensis: How far from solving the riddle? Med Mycol 2001;39:233-241.
Brummer E, Castaneda E, Restrepo A. Paracoccidioidomycosis: An update.
Clin Microbiol Rev 1993;6:89-117.

McEwen JG, Bedoya V, Patino MM, Salazar ME, Restrepo A. Experimental
murine paracoccidiodomycosis induced by the inhalation of conidia. J Med
Vet Mycol 1987,25:165-175.

Borges-Walmsley MI, Chen D, Shu X, Walmsley AR. The pathobiology of
Paracoccidioides brasiliensis. Trends Microbiol 2002;10:80-87.

5. Sposto MR, Scully C, de Almeida OP, Jorge J, Graner E, Bozzo L. Oral

paracoccidioidomycosis. A study of 36 South American patients. Oral Surg
Oral Med Oral Pathol 1993;75:461-465.

6. de Almeida OP, Jorge J, Scully C, Bozzo L. Oral manifestations of

paracoccidioidomycosis (South American blastomycosis). Oral Surg Oral
Med Oral Pathol 1991,72:430-435.

Meneses-Garcia A, Mosqgueda-Taylor A, Morales-de la Luz R, Rivera LM.
Paracoccidioidomycosis: Report of 2 cases mimicking squamous cell
carcinoma. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2002:94:609-
613.

Limongeili WA, Rothstein 8S, Smith LG, Clark MS. Disseminated South
American blastomycosis (paracoccidioidomycosis). Report of case. J Oral
Surg 1978;36:625-630.

Spostoe MR, Mendes-Giannini MJ, Moraes RA, Branco FC, Scully C.
Paracoccidicidomycosis manifesting as oral lesions: Clinical, cytological and
serological investigation. J Oral Pathol Med 1994,23:85-87.

10. Scully C, de Almeida OP. Orofacial manifestations of the systemic mycoses. J

Oral Pathol Med 1992:21:289-294.

60



11 Hayman JA, Smith IM, Flood P. Pseudoepitheliomatous hyperplasia in

12.

13.

14,

Mycobacterium ulcerans infection. Pathology 1996;28:131-134.

Grauwin MY, Mane |, Cartel JL. Pseudoepitheliomatous hyperplasia in
trophic ulcers in leprosy patients. A 28-case study. Lepr Rev 1996;67:203-
207,

Nagler R, Peled M, Laufer D. Cervicofacial actinomycosis. A diagnostic
challenge. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1997;83:652-
656.

Koneman EW, Allen SD, Janda WM, Schreckenberger PC, Jr Winn WC.
Color atlas and textbook of diagnostic microbiology, ed. 5. Philadelphia:
Lippincott Williams & Wilkins;19297:91-93.

15. Cotran RS, Kumar V, Robbins SL. Robbins patologia estrutural e funcional, ed.

6. Rio de Janeiro, Brazil: Guanabara Koogan;2000:660.

16.Manganaro AM, Hoimes SM. Persistent lip swelling. J Oral Maxillofac Surg

17.

18.

1997;55:842-846.

Shiboski CH, Regezi JA, Sanchez HC, Silverman S Jr. Oral lesions as the
first clinical sign of microscopic polyangiitis: A case report. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2002;94:707-711.

Lazow SK, Seldin RD, Solomon MP. South American blastomycosis of the
maxilla: Report of a case. J Oral Maxillofac Surg 1990;48:68-71.

61



4 5

Fig 1. Ulcerative lesion on the inferior alveolar ridge. Fig 2.
Photomicrography of oral lesion shows pseudoepitheliomatous
hyperplasia, microabscesses on the epithelial surface (H&E, 50x).
Fig 3. P. brasiliensis inside giant cells (PAS, 1000x). Fig 4. A
radiograph showing pulmonary involwvement. Fig 5. The oral lesion
is resolved after two months of treatrment.
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7. Conclusdo-

7.1. Houve diferenca no padrao de expressdo das citoqueratinas na Pmicose
bucal em relacédo ao epitelioc normal. Na Pmicose:

7.1.a. as CK1 e CK10 néo foram expressas na gengiva e palato duro;

7.1.b. a CK14 foi expressa nas camadas basal, espinhosa e superficial da
mucosa jugal e labio e,

7.1.c. a CKE foi mais expressa na camada superficial do labio, gengiva e
palato duro, enquanto a CK16 foi aparentemente menos expressa nas camadas
espinhosa e superficial da gengiva e labio.

7.2 O indice de proliferagao celular foi maior na hiperplasia
pseudoepiteliomatosa em relacdo ao epitélio normal;, ndo foram encontrados
pleomorfismo celular e atividade proliferativa na camada espinhosa caracteristicas
apenas da displasia epitelial.

7.3 Houve diferenca na distribuicio das células inflamatdrias nos granulomas
organizados, areas nao granulomatosas e microabscessos

7.3.a. as células CD88 foram mais fregiientes no centro dos granulomas
organizados, ao seu redor foram encontrados linfécitos (CD45+), principalmente o
fenétipo CD4. Também na periferia dos granulomas foram descritos poucos
linfocitos T CD8+ e B (CD20+), células dendriticas (S100+), neutrsfilos (CD15+) e
plasmécitos;

7.3.b. nas areas nao granuiomatosas, também predominaram as celuias
CD68 assim como os linfécitos, porém nao houve diferenca estatistica entre as
células CD4/CD8. As células dendriticas foram observadas no epitélio e no tecido
conjuntivo subepitelial. Neutréfilos foram abundantes nas areas ulceradas; alguns
eosindfilos e plasmoécitos também foram encontrados entre as células
inflamatoérias descritas;

7.3.c. nos microabscessos intraepiteliais, predominaram os neutréfilos,
seguidos pelas CD68+ e CD45+ As demais células inflamatorias foram

encontradas ocasionalmente nessa area.
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7. Conclusdo-

7.4. Um dos principais diagnésticos diferenciais da Pmicose é o carcinoma
espino celular, devido as semelhancas de suas caracteristicas clinicas e

histopatolégicas, principalmente em lesdes isoladas.
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