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A paracoccidioidomicose (Pmicose) é uma micose sistêmica, comum na 

América Latina, com apresentação clínica variável. Na sua forma crônica, 

freqüentemente envolve a mucosa bucal com lesões múltiplas de aspecto 

moriforme. Microscopicamente, caracteriza-se por hiperplasia 

pseudoepiteliomatosa (HPE) e resposta inflamatória granulomatosa, além de 

acúmulos de neutrófilos no epitélio e no conjuntivo. Os objetivos deste trabalho 

foram descrever, através da imunohistoquímica, a expressão de citoqueratinas 

(CKs) e a proliferação celular da HPE, assim como a distribuição das células 

inflamatórias nos tecidos epitelial e conjuntivo. Adicionalmente, foi descrito um 

caso clínico de Pmicose bucal. HPE foi evidente nos 28 espécimes de Pmicose 

bucal oriundas da mucosa jugal, lábio, gengiva e palato duro avaliados quanto à 

expressão de CKs (AE1/AE3, 341)E12, CK1, CK5, CK6, CK7, CK8, CK10, CK14, 

CK16, CK18 e CK19) e proliferação celular (Ki-67). Na camada basal, os 

resultados foram semelhantes para todas as CKs, nos casos de mucosa bucal 

normal (MBN) e HPEs. As diferenças observadas na camada suprabasal entre a 

MBN e a Pmicose estão descritas a seguir. Na Pmicose, CK1 e CK10 não foram 

expressas nas camadas espinhosa e superficial do lábio, gengiva e palato duro; 

CK14 foi expressa na camada suprabasal da mucosa jugal e lábio; CK6 foi mais 

freqüentemente expressa apenas na camada espinhosa do lábio, gengiva e palato 

duro, entretanto a expressão de CK16 foi menor nas camadas espinhosa e 

superficial da gengiva e palato duro. O índice de proliferação celular foi 

determinado utilizando-se a marcação imunohistoquímica para Ki-67 e 

quantificado com o auxílio do analisador de imagem Kontron 400. Os índices de 

proliferação foram de 7,7 (±3,6) e 28,2 (±9,8) para a MBN e HPE, 

respectivamente. Assim sendo, na HPE a proliferação celular mostrou-se 

aumentada, resultando no aumento da espessura e diminuição da queratinização. 

Para comparação, também foram incluídos 13 casos de displasia epitelial bucal de 

grau moderado, os quais revelaram índice médio de proliferação de 46,0 (±14,0). 

Quanto ao infiltrado inflamatório, nos granulomas organizados predominaram as 

células CD68+, com os linfócitos CD4+ distribuídos na periferia. Nas áreas não 



granulomatosas, houve equilíbrio entre células CD4+ e CD8+. Linfócitos B 

(CD20+) estavam esparsamente distribuídos no tecido conjuntivo inflamado. 

Células dendríticas (S1 00+) foram observadas no epitélio, assim como no tecido 

conjuntivo subepitelial e na periferia dos granulomas organizados. Neutrófilos 

(CD15+) predominaram nos microabscessos intraepiteliais e nas ulcerações. 

Adicionalmente, descreve-se um caso clínico de Pmicose que apresentou uma 

lesão crônica, ulcerada e solitária, com aspecto clínico similar ao carcinoma 

espino celular em rebordo alveolar. 

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

inflamatórias. 
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Paracoccidioidomycosis (Pmycosis) is a common systemic mycosis in Latin 

America, with variable clinicai presentation. The chronic form frequently involves 

the oral mucosa, showing multiple moriform like Jesions. Microscopically, oral 

Pmycosis is characterized by pseudoepitheliomatous hyperplasia (PEH), and 

granulomatous inflammatory 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 clinicai case of oral Pmycosis is described. 

PEHs were evident in ali 28 oral Pmycosis specimens from the buccal mucosa, lip, 

gingiva and hard palate used to study CKs expression (AE1/AE3, 34~E12, 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 ali CKs, in normal oral 

mucosa (NOM) and PEHs. Differences found in the suprabasal Jayer of NOM and 

PEH are described below. In Pmycosis, CK1 and CK10 were not expressed in 

spinous and superficial Jayers of the lip, gingiva and hard palate. CK14 was 

positive in suprabasal Jayer of the buccal mucosa and lip. CK6 was more frequently 

expressed in spinous Jayer 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+ cells were found in non granulomatous areas. B lymphocytes (CD20+) were 

sparsely distributed throughout the connective tissue. Dendritic cells (S 1 00+) 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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microabscesses and ulcerations. Additionally, a clinicai 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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1.1 Considerações gerais 

Lutz (1908) descreveu a paracoccidioidomicose (Pmicose), como uma 

micose sistêmica profunda, causada pelo fungo dimórfico Paracoccidioides 

brasiliensis (Pb), que cresce de forma micelial à temperatura ambiente e em forma 

de levedura entre 35-3rC (San-Bias, 1985). Essa infecção é endêmica na 

América Latina, com alta incidência no Brasil, Colômbia e Venezuela (Greer & 

Restrepo, 1977; Restrepo et a/., 2001). No Brasil, os estados que apresentam 

maior incidência são: São Paulo, Rio de Janeiro e Minas Gerais (Almeida et a/., 

1991 ). Nas áreas endêmicas, estima-se que existam dez milhões de pessoas 

infectadas e que aproximadamente 2% dessa população possam desenvolver a 

doença (Januário et a/., 1999). 

O habitat do Pb ainda não está totalmente elucidado, o que dificulta o 

esclarecimento da história natural da doença. No entanto, sugere-se que o fungo 

viva saprofiticamente na vegetação e nos solos úmidos, locais ricos em matéria 

orgânica e com mínimas alterações de temperatura (Brummer et a/., 1993; 

RESTREPO et a/., 2001). A infecção ocorre pela inalação dos conídios (McEwen 

et ai., 1987), que são estruturas uninucleadas de aproximadamente 4!lm, 

originadas a partir dos micélios, sob condições de estresse como escassez de 

água e nutrientes (Restrepo, 1985). Esses conídios entram no organismo pelo 

trato aerodigestivo, instalam-se primariamente na porção distai dos pulmões, onde 

se transformam em leveduras e, posteriormente, crescem no parênquima 

pulmonar (McEwen et a/., 1987), de onde podem se disseminar por via 

hematogênica ou linfática para outras vísceras ou mucosas (Almeida et a/.,1991; 

Scully & Paes de Almeida, 1992; Almeida et a/., 2003). 

San-Bias & San-Bias (1977) relacionaram a virulência do Pb com a presença 

de a-1-3 glucana e pequena quantidade de galactomanana na parede celular da 

levedura, ao passo que fungos mutantes com a-manana perdem seu poder 

patogênico. Outro aspecto relevante à virulência é a produção de Gp43, uma 

proteinase de 43kDa que habilita o fungo a aderir aos tecidos, solubilizar a elastina 

e hidrolisar o colágeno (Stambuk et a/., 1988; Mendes-Giannini et a/., 1990). 

5 



1. I n.tYodução-

Receptores para laminina na superfície das leveduras parecem estar relacionados 

com a invasão tecidual (Mendes-Giannini et ai., 1990). Experimentos in vitro e com 

camundongos mostraram que conídios e leveduras do Pb são capazes de 

sintetizar um pigmento semelhante à melanina, o qual especula-se exercer um 

papel importante na patogênese da Pmicose (Gómez et a/., 2001; Gómez & 

Nosanchuk, 2003). 

Há uma predileção distinta para homens com relação de 30:1 (BICALHO et 

ai., 2001), embora o contato com o fungo ocorra em freqüência igual para ambos 

os sexos, visto que um número igual de homens e mulheres têm anticorpos contra 

ele (Brummer et a/., 1993). Loose et a/. (1983) demonstraram que o Pb apresenta 

receptores específicos para hormônios esteróides, principalmente para o 17 p

estradiol. A presença desse hormônio em mulheres talvez impeça a·transformação 

da forma micelial em levedura, justificando a reduzida freqüência da Pmicose 

nesse gênero (Loose et a/. 1983). 

A habilidade do linfócito Th-1 em induzir reação de hipersensibilidade tardia 

parece ser o principal mecanismo pelo qual o organismo se defende do Pb 

(Musatti et a/., 1994). A eficiência dessa resposta resulta na formação de 

granulomas bem organizados capazes de restringir a disseminação da levedura 

(Benard et a/., 2001; Oliveira et ai., 2002; Romano et a/., 2002), enquanto que a 

resposta tipo Th-2 é observada em pacientes com a forma severa da doença e 

parece estar associada com diminuição na função das células T, ativação 

policlonal de células B e altos níveis de produção de anticorpos (Mota et ai., 1988; 

Musatti et a/., 1994; Benard et a/., 2001 ). 

A Pmicose pode ser classificada em duas formas polares principais, 

baseando-se na resposta imunológica do paciente. A forma polar hiperérgica é 

caracterizada por uma infecção localizada, o título de anticorpos específicos ao Pb 

é baixo ou ausente, a imunidade celular é preservada e as lesões granulomatosas 

são compactas e com poucos fungos (Franco et a/., 1993). Na forma polar 

anérgica, as lesões são generalizadas, há elevado título de anticorpos específicos 
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1. IntYoduçã.o-

aos antígenos de Pb, imunidade celular enfraquecida e presença de reação 

granulomatosa não organizada contendo várias leveduras (Franco et a/., 1993). 

A Pmicose pode se apresentar na forma de infecção sub-clínica ou doença 

clinicamente presente. Essa infecção é caracterizada pela ausência de sinais e 

sintomas clínicos, embora haja a evolução de uma resposta imune específica, 

evidenciada pelo teste intradérmico da paracoccidioidina (Lacaz et a/., 1956). São 

reconhecidas duas formas de doença: a aguda ou juvenil e a crônica ou adulta. A 

forma aguda representa apenas 3 a 5 % dos casos, possui curso rápido, 

envolvimento do sistema mononuclear fagocitário e resposta imune celular 

severamente deprimida. O quadro clínico é caracterizado pela hipertrofia dos 

órgãos do sistema mononuclear fagocitário e disfunção da medula óssea. Ao 

exame histopatológico, freqüentemente são observados muitos Pb em brotamento 

e não há a formação de granulomas (Franco et a/., 1987). A forma crônica tem 

duração prolongada, progride lentamente e as lesões podem permanecer 

localizadas (forma focal) ou envolver mais de um órgão ou sistema (forma 

multifocal) (Franco ela/., 1987). Em cerca de 90% dos casos, há envolvimento 

pulmonar radiograficamente detectável e as lesões nesses pacientes tendem a 

formar granulomas organizados (Londero e! a/., 1978; ·Franco et a/., 1993). 

A Pmicose foi considerada uma desordem incurável até 1940, quando as 

sulfonamidas foram introduzidas para seu tratamento (Brummer et a/., 1993). 

Essas drogas são eficazes e possuem baixo custo, porém, possuem a vida média 

sérica curta, dificultando sua posologia diária e, consequentemente, os episódios 

de recidivas são mais freqüentes (Brummer ela/., 1993; Shikanai-Yasuda et a/., 

2002). Há também relatos da ocorrência de hematúria e obstrução renal em 

decorrência da formação de cristalúria (Shikanai-Yasuda et a/., 2002). Outros 

agentes antimicrobianos promovem a resolução das lesões sistêmicas e orais com 

muita eficácia, como, por exemplo, o cetoconazol, que também pode ser 

empregado em associação com as sulfonamidas (Almeida et ai., 1991). O 

cetoconazol requer um pH ácido para ser adequadamente absorvido, sendo, 

portanto, uma droga contra-indicada para pacientes que fazem uso de antiácidos e 
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13 bloqueadores (Brummer et a/., 1993). Para pacientes com a forma severa, 

juvenil da doença, normalmente prescreve-se itraconazol, um anti-fúngico que 

pode ser administrado em dose única diária e não apresenta efeitos colaterais 

sérios (Shikanai-Yasuda et a/., 2002). A Pmicose também pode ser tratada com 

fluconazol oral ou miconazol por via intravenosa (Almeida et a/., 1991). A 

anfotericina B pode ser utilizada na forma grave e disseminada da doença. 

Entretanto, dificuldades na administração e efeitos colaterais tais como febre, 

calafrio, cefaléia, náusea, vômitos, flebite e toxicidade renal acabaram por limitar 

sua indicação (Lazow et ai., 1990; Brummer et a/., 1993). A ausência da 

superioridade de qualquer droga no tratamento da Pmicose faz necessária a 

avaliação dos efeitos colaterais produzidos pelas mesmas antes da sua indicação 

(Shikanai-Yasuda et a/., 2002). Uma das maiores complicações durante a fase de 

tratamento é o desenvolvimento de fibrose severa que, freqüentemente, causa 

dano funcional permanente do órgão afetado como, por exemplo, fibrose pulmonar 

e doença de Addison (Dei Negro et a/., 1961; Afonso et a/., 1979; Shikanai-Yasuda 

et a/., 2002). 

1.2 Paracoccidioidomicose bucal 

Evidências indicam que a presença de lesões bucais sejam conseqüência da 

disseminação do fungo pelo organismo a partir do foco primário pulmonar 

(Almeida et ai., 2003). As lesões podem envolver principalmente as regiões de 

cabeça e pescoço, especialmente a pele da face, a mucosa nasal e bucal 

(Almeida et ai., 1991), justificando a importância do estudo das manifestações 

bucais da Pmicose. Cerca de 50% dos casos de Pmicose apresentam 

manifestações bucais como queixa principal. 

Clinicamente, a Pmicose apresenta-se na mucosa bucal como áreas 

eritematosas, ulceradas, com pequenos pontos amarelados interpostos a áreas 

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 a/., 1978; Lazow et a/., 1990; 
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Almeida et a/., 1991; Sposto et ai., 1993; Almeida et a/., 2003). Na Pmicose juvenil, 

podem ocorrer alterações que mimetizam um quadro de doença periodontal com 

destruição progressiva e generalizada do osso alveolar, podendo causar recessão 

gengiva!, exposição das raízes, mobilidade e perda de elementos dentários 

(Migliarl et ai., 1998). Além disso, pode haver comprometimento dos linfonodos 

cervicais, com ulceração da pele que os recobre. Usualmente as lesões são 

múltiplas, envolvendo os lábios, gengiva, mucosa jugal, palato, língua e soalho de 

boca (Sposto et ai., 1994; Almeida et a/., 2003). 

Na Pmicose bucal, a mucosa é revestida por epitélio estratificado escamoso 

que, freqüentemente, exibe microabcessos e hiperplasia pseudoepiteliomatosa, 

podendo simular a proliferação celular observada nos carcinomas espino celulares 

(Meneses-Garcia et a/., 2002; Almeida et a/., 2003). O tecido conjuntivo exibe 

reação inflamatória granulomatosa caracterizada por coleção de macrófagos, 

células epitelióides e células gigantes multinucleadas que, geralmente, ocupam o 

centro do granuloma com linfócitos, plasmócitos e eosinófilos freqüentemente ao 

redor desse aglomerado (Salman & Sheppard, 1962; Joseph et a/., 1966; 

Limongelli et a/., 1978; Moscardi-Bacchi et a/., 1989; Lazow et a/., 1990; Almeida 

et a/., 1991; Villalba, 1998; Meneses-Garcia et a/., 2002; Almeida et a/., 2003). Nos 

granulomas amadurecidos, fibroblastos e fibras colágenas estão dispostos mais 

externamente (Coelho et a/., 1994). As células gigantes também são visualizadas 

fora do granuloma entre as células mononucleares, podendo ser do tipo Langhans 

ou células gigantes de corpo estranho. As leveduras podem ser ovais ou 

redondas, com diâmetro que varia de 5 a 30 flm, com dupla parede e múltiplos 

brotamentos e podem ser encontradas dentro e fora das células gigantes 

multinucleadas (Salman & Sheppard, 1962; Joseph et ai., 1966; Limongelli et a/., 

1978; Lazow et a/., 1990; Almeida et a/.,1991; Villalba, 1998; Meneses-Garcia et 

a/., 2002; Almeida et a/., 2003). 
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Os objetivos desse trabalho foram: 

2.1. Analisar a expressão das citoqueratinas, AE1/AE3, 34~E12, CK1, 

CK5, CK6, CK7, CK8, CK10, CK14, CK16, CK18 e CK19 na 

hiperplasia pseudoepiteliomatosa presente na Pmicose bucal e 

compará-la com a mucosa bucal normal; 

2.2. Comparar o índice de proliferação celular na hiperplasia 

pseudoepiteliomatosa, epitélio bucal normal e epitélio bucal com 

displasia moderada; 

2.3. Descrever e quantificar as células inflamatórias presentes nas lesões 

bucais da paracoccidioidomicose; 

2.4. Relatar um caso clinico de paracoccidioidomicose que mimetizava um 

carcinoma espino celular na região 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 superficiallayers of the lip 

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. lncreased 

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 CK6 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 to 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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lntroduction 

Paracoccidioidomycosis (Pmycosis) is one of the most common deep 

mycosis in many regions of Latin Ame rica (1 ,2). lt is caused by Paracoccidíoídes 

brasílíensis (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 nades, mucous 

membrane, skin, bone and adrenal (3,4). Clinically lhe 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 lhe cases also 

involving the mouth (2,4-7). Oral mucosa lesions are commonly multiple, with a 

granular, mulberry like surface and microulcerations (5-1 O). Microscopically lhe 

granulomatous inflammatory reaction shows granulomas with giant cells, 

lymphocy1es, PMN, eosinophils and intra and extracellular fungi cells, 

corresponding to P. brasiliensís (6-10). 

The epithelium shows exocytosis, microabscesses and 

pseudoeptheliomatous hyperplasia that can mimic and be mistaken as neoplastic 

(9, 1 0). 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 lhe first report of 

CKs expression in pseudoepitheliomatous hyperplasia of oral Pmycosis. 

Materiais 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 

13 



years. Ali patients with Pmycosis were male, age ranged from 25 to 68 years. 

Microscopicaliy, ali 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 histologically divided into three compartments: basal, spinous and superficial. 

Briefly, for immunohistochemical evaluation of CKs expression, 3!lm paraffin 

sections were hydrated and treated with hydrogen peroxide for 30 min to inhibit 

endogenous peroxidase. Microwave antigen retrieval and overnight incubation with 

the prirnary antibodies were performed in ali 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 AIS, Denmark) were used, 

followed by diarninobenzidine (OAB, Sigma) as the chromogen. Slides were 

counterstained with Carazzi haematoxylin. Positive and negative contrais were 

included in ali reactions. The study protocol was approved by the Ethical 

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

Results 

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 ali 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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lmmunohistochemical findings 

NOM 

Ali cases of NOM were strongly positive in ali epithelial layers for AE1/AE3 

and 3413E12. On the other hand, they c;lid not express CK7, CK8, CK18 and CK19. 

In buccal mucosa, which is not keratinized, CK1 and CK10 were negative In 

contrast, ali 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 superficiallayers, 

respectively. In the lip, it was found in 57.1% in spinous and 42.8% in the 

superficiallayers. CK10 was strongly expressed in the hard palate, gingiva and lip 

mainly in the superficiallayer (Fig 3A and Table 2). 

CK5 was found in alllayers of ali cases of NOM. CK14 was only expressed in 

the basal cells of the buccal mucosa (Fig 4A), however it was detected in ali 

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 ali 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 

superficiallayer, CK16 was found in 71.4% of the gingiva and 85.7% of the hard 

palate (Table 4). 

Pmycosis 

As in NOM, AE1/AE3, 3413E12 and CK5 were expressed in ali layers of 

Pmycosis, while CK7, CK8, CK18 and CK19 were negative. In the basallayer, the 

results were also similar for ali CK in NOM and Pmycosis. Contrary to normal hard 

palate, gingiva and lip, CK1 and CK10 were negative in ali cases of Pmycosis (Figs 

28 and 38; Table 2). CK14 was strongly positive in basal, spinous and superficial 

layers of ali cases of the buccal mucosa and lip of Pmycosis (Fig 48), 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 to NOM (Table 

3). 

CK6 was seen in the spinous layer of ali cases of ps~udoepitheliomatous 

hyperplasia of the lip, gingiva and hard palate, where copious 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. lt 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 pala te 

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, 34J3E12 and CK5 were expressed in ali cases of 

Pmycosis in the basal, spinous and superficiallayers. AE1 recognizes CK1 to CK8, 

AE3 recognizes CK9 to CK20 and 34J3E12 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. lt 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. lt can be 

speculated that lack of these keratins may be associated with inflammation and 
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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 ali compartments of ali specimens of NOM and Pmycosis. CK14 

showed similar results, except in buccal mucosa and lip from Pmycosis. lt 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 nurnber 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 prornoting 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, pseudoepitheliornatous hyperplasia present characteristic 

similar to well-differentiated carcinoma, however without tendency to keratinization. 

lt 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 CK 1, CK1 O, CK4 and CK 13, whereas poorly differentiated 
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tumors predominantly expresses CK8, CK18 and CK19 (15,27). Chu et ai (29) 

studied squamous cell carcinoma from different origin and degree of differentiation 

and reported that over 90% of cases expressed CK14. On lhe 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 

Prnycosis, 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 contrai CK14 expression in non-keratinized epithelium might be 

altered in Pmycosis. Factors involved in lhe development of 

pseudoepitheliomatous hyperplasia are not yet known, but cytokines of 

inflammatory cells either in lhe 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 34~84 Novocastra Lab. Ltda, Newcastle,UK 

5 1:400 XM26 Novocastra Lab. Ltda, Newcastle, UK 

6 1:200 LHK6B Novocastra Lab. Ltda, Newcastle, UK 

7 1:400 OV-TL 12/30 Dako Corp. Carpenteria, CA, USA 

8 1:200 35~H11 Dako Corp. Carpenteria, CA, USA 

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

14 1:200 LL002 Novocastra Lab. Ltda, Newcastle, UK 

16 1:200 LL025 Novocastra Lab. Ltda, Newcastle, UK 

18 1:400 DC10 Dako Corp. Carpenteria, CA, USA 

19 1:400 RCK108 Dako Corp. Carpenteria, CA, USA 

Pan-keratin 1:200 34~E12 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. 

Group/epithelial layer 

Buccal mucosa 

Lip 

Gingiva 

Hard Palate 

Basallayer 

NOM PCM 

o o 
o o 
o o 
o o 

CK1 

Spinous layer 

NOM PCM 

o o 
57.1 o 
85.7 o 
100 o 

-------
Superficial layer 

-· 

NOM PCM 

o o 
42.8 o 
71.4 o 
100 o 
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CK10 
----· 

Basallayer Spinous layer Superficial layer 

NOM PCM NOM PCM NOM PCM 

o o o o o o 
o o 42.8 o 57.1 o 
o o 42.8 o 85.7 o 
o o 85.7 o 100 o 



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. 

Grouplepitheliallayer Basallayer Spinous layer Superficiallayer 

NOM PCM NOM PCM NOM PCM 

Buccal mucosa 100 100 o 100 o 100 

Lip 100 100 28.5 100 o 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 CK16 
---------------

Group/epitheliallayer 
Basallayer Spinous layer Superficial layer Basallayer Spinous layer Superficiallayer 

NOM PCM NOM PCM NOM PCM NOM PCM NOM PCM NOM PCM 

Buccal mucosa o o 100 71.4 14.2 o o o 14.2 71.4 o 14.2 

Lip o 28.5 57.1 100 14.2 o o o 57.1 57.1 o o 
Gingiva 28.5 o 71.4 100 28.5 14.2 o o 85.7 42.8 71.4 o 

Hard palate o o 42.8 100 o 28.5 o o 100 57.1 85.7 o 
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Fig 1. Pmycosis of the g1ng1va showing typical 
pseudoepitheliomatous hyperplasia (H&E, x50). 
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2A 
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4A 

'< 
Fig 2. Hard palate, CK1. A- Normal oral mucosa nous 
and superficiallayers. 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 

Paracoccidioidomycosis (Pmycosis) is one of lhe most prevalent deep 

systemic mycosis in Latin America. lt 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 oral epithelial dysplasia (ED). Ki-67 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 (±9.8) 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 pattem 

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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lntroduction 

Paracoccidioidomycosis (Pmycosis) is one of the most prevalent deep 

systemic mycosis in Latin America. lt is caused by the thermally dimorphic fungus, 

Paracoccidi~ides brasiliensis (Pb), which is found in soil and vegetation (1). The 

fungus induces the infection by respiratory route (2) and oropharyngeallesions are 

secondary to pulmonary infection (3,4). Clinically, the oral lesions classically show 

an erythematous finely granular ulceration, 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 epithelioid granulomas, intra-epithelial microabscess and 

pseudoepitheliomatous hyperplasia (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, ali 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 ali cells towards the surface from 

the parabasal layer. 

Briefly, for immunohistochemical reactions, 3flm paraffin sections were 

hydrated and treated with hydrogel) 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, Denrnark) were 

performed in ali cases. Secondary antibodies conjugated to streptavidin-biotin

peroxidase (StrepABC Complex/HRP Duet kit, Dako AIS, Denmark) were used, 

followed by diaminobenzidine (OAB, Sigma) as the chromogen. Slides were 

counter stained with Carazzi haematoxylin. Positive and negative controls were 

included in ali 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 x1 O 

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 ps0.01 was 

considered significant. The study protocol was approved by the Ethical Committee 

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

Results 

NOM patients included 9 male and 9 female; ali patients with Pmycosis were 

male and oral dysplasia included 1 O male and three female. The mean age of 

NOM, Pmycosis and ED was 24.3; 44.3 and 56.9 years, respectively. Ali 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 parabasallayer (Fig 1A) while in 

PEH positive cells were in basal and parabasal layers (Fig 1 B). In ED, some cells 

of the spinous layer were also positive (Fig 1 C). 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. 
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Fig 1" Ki-67 expression. A NOM b&sal and parabasal positive cells (x200); B Pmycosis many basal 
and parabasal epithelial positive cells (x200); C ED basal, parabasal and some spinous 
epithelial positive cells (x200). 
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ED 

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, ps0,01. 
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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, P.MN 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, 8100+ 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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lntroduction 

Paracoccidioides brasiliensis (Pb) causes one of lhe most prevalent systemic 

mycosis in Latin America, the paracoccidioidomycosis (Pmycosis). lt 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 clinicai presentation, two main 

forms are described. Acute or subacute form Ouvenile) is severe, develops in 

weeks to months, involving the mononuclear phagocytic system, showing 

depressed cellular immunity, increased antibody levei (4,5) and loose 

granulomatous inflammation with numerous fungai 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, bane 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 

(6-9). 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. Ali 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 J.lm 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 ali cases (Table 1). Secondary antibodies conjugated to streptavidin-biotin

peroxidase (StrepABC Complex/HRP Duet kit, Dako AiS, Denmark) were used, 

followed by diaminobenzidine (OAB, Sigma) as the chromogen. Slides were 

counterstained with Carazzi's haematoxylin. Positive and negative contrais were 

included in ali 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 21208,57J.tm2 using KONTRON 

400 image analyzer system (Zeiss, Germany). Statistical analysis was performed 

by ANOVA and comparison between means by Tuckey's test using SAS lnstitute 

program, considering ps0.05 as significant. 

The study protocol was approved by the Ethical Committee in Research of 

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

Results 

Ali 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, mas! and plasma cells in lhe 
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connective tissue (Fig.1 B). In seven cases, both types of inflammation reaction 

were found in similar proportion. 

Paracoccidioides brasiliensis (Pb) were easily seen in ali 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. 

lmmunohistochemical 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 S100+ 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; 38; 3C 

and 30). Multinucleated giant cells were less frequent, but particles of the fungus 

were more easily found. lsolated macrophages, multinucleated giant cells and 

S100+ 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 CD68+ (Fig.4B), although eventual CD4+, CD8+, 

S100+ and CD20+ cells were also present. Table 2 summarizes the quantitative 

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 11), consequently inhibiting antigen 

presentation by them (12). These events might contribute in different degrees to 

immunosupression and to clinicai 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 confirms the data of 

Moscardi-Bacchi et ai. (13). On other hand, CD8 and other inflammatory cells are 

also interspersed with macrophages and multinucleated giant cells in non 

granulomatous areas. lt 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). lt is speculated 

that in this situation, inhibition of antigen presentation occurs, as well as maturation 

of macrophages to epithelioid cells (14). lnteractions 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 Pb through B-cell activation (5). High leveis of lgG, lgM and lgE 
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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 resulting from the inability of host 

defenses to control fungai replication in the phagocytic mononuclear system (5, 15). 

lt has be~n reported that increased leveis of these antibodies are correlated with 

severity of the clinicai 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. 

8100+ cells were found around the well-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 ai (19) did not detect Pb antigens in 

the cytoplasm of LCs, suggesting that they would not be capable of presenting 

fungai antigen efficiently. Conversely, the yeast has been described inside FXIIIa+ 

dermal dendrocytes, another group of dendritic cells with similar characteristics to 

Langerhans cells (16). In oral Pmycosis, 8100+ cells were observed in the 

epithelium, in the subepithelial connective tissue and also at the periphery of well

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 8 (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. 8100+ 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 granulomas 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 clinicai 

response to treatment, or severity o r 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 

S100 1:10000 policlonal Sigma Aldrich lnc, Saint Louis, USA 
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Table 2. Percentage of cells in well-organized granulomas, non granulomatous 

areas and microabscesses. 

well-organized 

granulomas 

CD68 A 34.2 a 

CD45 A 29.8 b 

CD8 c 1.4 b 

CD4 B 8.0 a 

CD20 c 0.1 b 

CD15 c 0.8 c 

8100 BC 4.0 a 

non granulomatous 

areas 

A 30.4 a 

A45.9 a 

BC 12.5 a 

B 14.3 a 

BC 9.4 a 

c 5.7 b 

C 5.4 a 

microabscesses 

B 12.2 b 

B 11.3 c 

c 1.4 b 

c 0.7 b 

c 0.2 b 

A 70.7 a 

c 0.6 b 

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

between itself. (Tuckey"s test, p::::0,05). 
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Fig 1. Patterns of tissue reaction in Pmycosis. (A) Well-organized 
granulomas characterized by compact clusters of giant cells and 
macrophages in the center of the granulomas and lymphocytes 
and plasma cells at periphery (H&E, x50). (B) Non granulomatous 
areas showing diffuse foci of giant and epithelioid cells, 
macrophages interspersed with lymphocytes, neutrophils, plasma 
cells and some eosinophlis (H&E, x200). 
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Fig 2. Well-organized granulomas- (A) CD68 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 cells 
(x200); (O) 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). 
lmmunoperoxidase. 
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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) S1 00 immunopositive cells were observed in the 
epithelium and in the connective tissue close to the epithelium, 
they showed numerous dendrites (x100). lmmunoperoxidase. 
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4A 

Fig 4. Areas of microabscess- (A) CD15 positive cells were almost 
exclusive in areas of microabsecess (x200); (B) CD68 expressing 
cells were also found close to CD15 positive cells (x400). 
lmmunoperoxidase. 
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Abstract 

Paracoccidioidomycosis is a deep, systemic and progressive mycosis caused by 

Paracoccidioides brasiliensis. Oral lesions normally are multiples with a mulberry

like appearance. This article reviews an unusual case involving a chronic, solitary, 

and ulcerated lesion whose clinicai 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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lntroduction 

Paracoccidioidomycosis (Pmycosis) is a deep mycosis common to many regions of 

Latin America, diagnosed frequen~ly in Brazil, Venezuela, and Colombia. 1·
2 lt is 

caused by Paracoccidioides brasiliensis, which is found more commonly in soil and 

on vegetables; however, its precise habitat has not yet been determined.1.2 P. 

brasi/iensis is a thermally dimorphic fungus. Humans contract the infection by 

inhaling small conidia 4.0 ~-tm in diameter. When the conidia reaches the distai 

portion of the pulmonary parenchyma, it becomes a pathogenic yeast cell that 

either may be confined locally or may propagate and disseminate to lymph nades, 

mucous membrane, skin, bane, and adrenal glands3
.4 The disease manifests 

most commonly in a chronic form. lt affects adult males more frequently and 

occurs primarily in the lungs; approximately 50% of the cases appear as oral 

manifestations.2
•
5 Oral mucosa lesions have a granular, mulberry-like surface and 

usually appear in multiple numbers, although microulcerations or deep ulcers also 

may appear eventually.5
·
6 lsolated lesions resemble neoplastic disease, which 

may confuse dentists? Viewed microscopically, the chronic inflammatory reaction 

shows granulomas to be rich in giant cells, lymphocytes, neutrophils, eosinophils, 

plasma cells and intra- and extracellular fungi cells, corresponding to P. 

brasiliensisl 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.7 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 medicai 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. 

lntraoral 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 em. 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 cells surrounded by lymphocytes. Use of 

periodic acid-Schiff stain revealed P. brasiliensís 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 medicai supervision. Two months after 

beginning Ketoconazole treatment, 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, 

leishmaniasis, and leprosy5
•
6

·
8
-
10 Traditionally, Pmycosis displays multiple oral 
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lesions that are mulberry-like in appearance, with pinpoint hemorrhages that affect 

the gingiva and alveolar mucosa primarily5
·
6

·
9 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 c~ll 

carcinoma. 

A biopsy usually is sufficient for establishing a definitive diagnosis. However, 

Pmycosis and other lesions, such as leprosy, syphilis and Mycobacteríum 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?·11
·
12 Pmycosis is characterized by non-necrotizing 

granuloma with giant cells. The fungus blastospores appear double-contoured and 

approximately 30 ;tm in diameter and often are surrounded by daughter spores. 10 

North American blastomycosis includes granulomas and yeast forms with 

single budsw 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 ;tm of dimension in the macrophages. 10 A diagnosis of 

actinomycosis depends on the culture, the histopathological examination of the 

biopsy specimen, and the presence of sulphur granules in exudaten Warthin

Starry and Ziehi-Nielsen are special stains that are utilized to rule out syphillis and 

tuberculosis respectively. 14 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 bodíes. One also may 

observe stellate inclusions enclosed within giant cells; these are known as asteroíd 

bodíes. 15 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. 16 Wegner's granulomatosis is a granulomatous 

vasculitis. 17 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. lt is important to emphasize that treating Pmycosis without drug 

therapy usually is fata1 4 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 toxicity is minor, 

although it requires an acid pH to be absorbed properly; as a result, antiacids and 

beta-blockers are contraindicated during therapy. 2
·
10

•
18 In addition, because 

various antimycotics inhibit peroxidase and catalase activities, the erythrocyte 

metabolism of patients undergoing sulfadoxin or ketoconazole therapy might be 

investigated 2 Ketoconazole sometimes is used in association with sulfonamidew 

Fluconazole and itraconazole normally are prescribed last for patients with the 

severe juvenile form of Pmycosis. 2 lntravenous miconazole is another treatment 

option. 10 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 toxicity2
·
18 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 clinicai 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. 
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Fig 1. UI cera tive 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 involvement. Fig 5. The oral lesion 
is resolved after two months of treatment. 
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7.C~ 

7.1. Houve diferença no padrão de expressão das citoqueratinas na Pmicose 

bucal em relação ao epitélio normal. Na Pmicose: 

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

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

mucosa jugal e lábio e, 

7 .1.c. a CK6 foi mais expressa na camada superficial do lábio, gengiva e 

palato duro, enquanto a CK16 foi aparentemente menos expressa nas camadas 

espinhosa e superficial da gengiva e lábio. 

7.2 O índice de proliferação celular foi maior na hiperplasia 

pseudoepiteliomatosa em relação ao epitélio normal; não foram encontrados 

pleomorfismo celular e atividade proliferativa na camada espinhosa características 

apenas da displasia epitelial. 

7.3 Houve diferença na distribuição das células inflamatórias nos granulomas 

organizados, áreas não granulomatosas e microabscessos 

7.3.a. as células CD68 foram mais freqüentes no centro dos granulomas 

organizados, ao seu redor foram encontrados linfócitos (CD45+), principalmente o 

fenótipo CD4. Também na periferia dos granulomas foram descritos poucos 

linfócitos T CD8+ e 8 (CD20+), células dendríticas (S100+), neutrófilos (CD15+) e 

plasmócitos; 

7.3.b. nas áreas não granulomatosas, também predominaram as células 

CD68 assim como os linfócitos, porém não houve diferença estatística entre as 

células CD4/CD8. As células dendríticas foram observadas no epitélio e no tecido 

conjuntivo subepitelial. Neutrófilos foram abundantes nas áreas ulceradas; alguns 

eosinófilos e plasmócitos também foram encontrados entre as células 

inflamatórias descritas; 

7.3.c. nos microabscessos intraepiteliais, predominaram os neutrófilos, 

seguidos pelas CD68+ e CD45+. As demais células inflamatórias foram 

encontradas ocasionalmente nessa área. 
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7.4. Um dos principais diagnósticos diferenciais da Pmicose é o carcinoma 

espino celular, devido às semelhanças de suas características clínicas e 

histopatológicas, principalmente em lesões isoladas. 
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