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Resumo

O objetivo do presente estudo foi avaliar, em cistos radiculares (CRs), cistos dentigeros
(CDs) e tumores odontogénicos queratocisticos (TOQs), a expressao imunoistoquimica de:
1) syndecan-1 (CD138), Ki-67 e p53 nas células epiteliais do revestimento cistico e 2) a-
actina de mdusculo liso e MMP-2 nas células mesenquimais da capsula cistica. Foram
selecionados 35 casos de CRs, 22 CDs e 17 TOQs. Cortes histologicos de 3 um de
espessura foram obtidos de blocos de parafina, nos quais foram realizadas reacoes
imunoistoquimicas, utilizando o método estreptavidina-biotina-peroxidase. Para determinar
a porcentagem de células positivas, foram avaliados 3.700 campos microscépicos (400x)
em 370 cortes histoldgicos, adotando os seguintes critérios: syndecan-1 e Ki-67 - negativo
(<5% de células positivas), expressao fraca (5%-50% de células positivas) e expressao
forte (>50% de células positivas); p53 - negativo (<5% de células positivas) e positivo (=
5% células positivas). Para a-actina de musculo liso, a presenga de células positivas foi
classificada como negativo (-), escasso (+) e abundante (++) e MMP-2 em negativo (-),
fracamente positivo (+) e fortemente positivo (++), de acordo com a quantidade de MMP-
2 positiva. No syndecan-1, avaliou-se também a intensidade da positividade das células
epiteliais (+: fraca intensidade; ++: forte intensidade). Para andlise estatistica, foram
utilizados o teste exato de Fisher e a correlacao de coeficientes de Spearman, quando
aplicaveis, adotando significancia de 5%. A expressao de p53 e expressao e intensidade
de CD138 nao apresentaram diferenca estatisticamente significante entre as lesdes. Os
TOQs apresentaram positividade estatisticamente superior para Ki-67 na camada
suprabasal (p<0,001) em relacdo as outras lesdes estudadas. Nos CRs, observou-se
correlagao positiva entre a expressao da proteina p53 e Ki-67 basal (p=0,03), expressao
(p=0,02) e intensidade (P=0,0001) de syndecan-1, além de correlacao positiva entre a
expressao de Ki-67 e intensidade de syndecan-1 (p=0,01) e entre a expressao e
intensidade de syndecan-1 (p<0,001). Nos TOQs, correlacao positiva foi observada entre
a proteina p53 e expressao (p=0,002) e intensidade (p=0,002) de syndecan-1, e entre
expressao e intensidade de syndecan-1 (p<0,001). Diferente do que ocorreu nos CRs, a
positividade de Ki-67 na camada suprabasal dos TOQs correlacionou positivamente com
expressao (p=0,01) e a intensidade (p=0,01) de syndecan-1. Nos CDs, nao se observaram
correlagOes entre os marcadores estudados. A expressdao de a-actina de musculo liso foi
observada em 34,2% dos CRs, 36,3% dos CDs e 46,9% dos TOQs, enquanto a expressao
de MMP-2 foi positiva em 97% dos casos de CRs, 90,9% dos CDs e 94% dos TOQs. A
expressao de MMP-2 foi significativamente mais forte nos CRs (p=0,009). Pode-se concluir
que nos CRs e TOQs, syndecan-1 parece ter papel importante na progressao destas
lesGes, e que a presenca de miofibroblastos e MMP-2 na capsula fibrosa de todas as
lesGes cisticas estudadas foi correlacionada com a reabsorgdo do tecido dsseo adjacente e
contribuir para o crescimento das lesoes.






Summary

The aim of this study was to assess, in radicular cysts (RC), dentigerous cysts (DC) and
keratocystic odontogenic tumors (KOT), the immunohistochemical expression of: 1)
syndecan-1 (CD138), Ki-67 and p53 in the epithelial cells from the cystic lining and 2) a-
smooth muscle actin (SMA) and MMP-2 in the mesenchimal cells from the cystic fibrous
capsule. For the study, 35 cases of RC, 22 DC and 17 KOT were selected. Histological
sections of 3 um were obtained from paraffin-embedded tissue blocks, in which the
immunohistochemical reactions were carried out, using the streptavidin-biotin-peroxidase
method. In order to determine the percentage of positive cells, 3,700 microscopic fields
(x400) were evaluated in 370 histological sections, adopting the following criteria:
syndecan-1 and Ki-67 — negative (<5% of positive cells), weakly positive (5%-50% of
positive cells) and strongly positive (>50% positive cells), while for p53 was considered
negative (<5% of positive cells) or negative (=5% of positive cells). For a-SMA, the
presence of cells positive was classified as negative (-), scanty (+) or abundant (++) and
MMP-2 in negative (-), weak positive (+) and strong positive (++), according to the
quantity of MMP-2 imunoexpressed. In addition, for CD138, the intensity of the expression
was also evaluated (+: weak intensity; ++: strong intensity). For statistical analysis, the
data were evaluated by the Fisher exact test and Spearman correlation coefficients,
adopting a significance of 5%. The p53 expression and the syndecan-1 expression and
intensity did not show statistically significant differences among the lesions. KOT
presented statistically higher positivity for Ki-67 in the suprabasal layer (p<0.001) in
comparison with the other studied lesions. In RCs, for p53 protein, positive correlation was
observed between its expression and Ki-67 (p=0.03), and expression (p=0.02) and
intensity (P=0.0001) of syndecan-1. Additionally, positive correlation between the
expression of Ki-67 and intensity of syndecan-1 (p=0.01) and between the expression and
intensity of syndecan-1 (p<0.001) was also observed. In the KOTs, positive correlation
was observed between the immunoexpression of p53 protein and expression (p=0.002)
and intensity (p=0.002) of syndecan-1, and between the expression and intensity of
syndecan-1 (p<0.001). In contrast to RCs, Ki-67 expression in the suprabasal layer
correlated positively with the expression (p=0.01) and intensity (p=0.01) of syndecan-1.
No correlations were observed in the DCs. The a-SMA expression was observed in 34.2%
of the RCs, 36.3% of DCs and 46.9% of the KOTs, while the MMP-2 expression was
positive in 97% of the RCs, 90.9% of DCs and in 94% of the KOTs. The MMP-2 expression
was significantly stronger in RCs (p=0.009). No correlation between MMP-2 and a-SMA
expressions was observed. In summary, syndecan-1 seems play an important role in the
progression of these lesions. Additionally, the presence of myofibroblasts and MMP-2 in
the fibrous capsule of all lesions can correlate with the bone tissue resorption and
contribute to growth of the lesions.






RESUMO

SUMMARY
INTRODUGAOD GERAL ..vevivietestestes e stsseesessestsstsstssbasessesstessesessssssssessssssstassesessennes 1

0020 1Y (0710 TR 16
CAPITULOS......veveteeieesetste e teeeessste s bt sebesessssess b b e e s s st st ebanssese st et ebebesesesssnnane 18

Capitulo 1 - SYNDECAN-1, Ki-67 AND p53 EXPRESSIONS IN ODONTOGENIC CYSTIC
LESTONS ... 19

Capitulo 2 - MYOFIBROBLASTS AND MATRIX METALLOPROTEINASE-2 (MMP-2) IN
STROMA OF ODONTOGENIC CYSTIC LESIONS: AN IMMUNOHISTOCHEMICAL STUDY

................................................................................................................................ 40
CONSIDERACOES FINAIS......eiveeeeeeereeeseeeeesessesesessesseesssessessssessesesssssssesssnessesssesnnns 61
REFERENCIAS BIBLIOGRAFICAS. ... .eevveeveeeeseeesseesseesesssesssssssesssessseessesssesssessessses 69

ANEXOS

1- Detalhamento da Metodologia

2- Detalhamento da analise estatistica
3- Parecer do Comité de Etica

4

Confirmacao de envio dos trabalhos para publicacdao

5

Fotomicrografias



INUCEUCEe CElEL



Introdugéo Geral 2

Os cistos odontogénicos originam-se a partir de remanescentes
embrionarios de epitélio odontogénico e sdao representados principalmente pelos
cistos radiculares, dentigeros e queratocistos (BROWNE, 1975; SHEAR; SPEIGHT,
2007).

Os cistos radiculares ou periapicais sao classificados como cistos
odontogénicos inflamatdrios e tém seu epitélio originado dos restos epiteliais de
Malassez, presentes no ligamento periodontal, provenientes da bainha de Hertwig,
que se rompe apds o inicio da rizogénese (BROWNE, 1975; LIAPATAS et al.,
2003).

O desenvolvimento do cisto radicular ocorre devido a presenca de um foco
de inflamacao instalada na regidao periradicular de um dente com necrose pulpar,
em que antigenos bacterianos presentes no canal radicular induzem reacOes
imunoldgicas que estimulam os restos epiteliais de Malassez a se proliferarem
(BROWNE, 1975; MAIN, 1985; SHEAR; SPEIGHT, 2007). Atualmente, consideram-
se trés fases na patogénese do cisto radicular; a fase de iniciacdo, a fase de
formacao e a fase de crescimento. A fase de iniciacao pode ser caracterizada pelo
inicio da proliferacao dos remanescentes epiteliais, causada pela inflamacao
resultante de debris necréticos e antigenos bacterianos provenientes da polpa
dental; a fase de formacdo, pelo revestimento da cavidade cistica por epitélio
odontogénico em proliferacao e a fase de crescimento, pelo aumento da lesdo

cistica, que, devido a diferenca da pressdao osmoética no interior da cavidade,
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atraem fluidos para esta regiao e propiciam a expansao do cisto radicular (SHEAR;
SPEIGTH, 2007).

No exame radiografico, o cisto radicular se apresenta como lesdo radiolticida
bem circunscrita, localizada no periapice ou lateralmente a raiz de um dente com
necrose pulpar. Microscopicamente, o cisto radicular é caracterizado por uma
cavidade revestida por epitélio escamoso estratificado e uma capsula adjacente de
tecido conjuntivo fibroso e infiltrado inflamatério de intensidade variavel.
Eventualmente, como resultado de metaplasia, as células epiteliais podem se
tornar secretoras de muco, ciliadas ou formar queratina. Além destas substancias
secretadas, podem ser somadas ao conteudo cistico células epiteliais descamadas,
células inflamatdrias, cristais de colesterol, acido hialuronico e proteinas (BROWNE,
1975; SHEAR; SPEIGHT, 2007).

Os aspectos morfoldgicos do tecido epitelial podem ser considerados um
reflexo da atividade funcional do cisto radicular. Lesdes com epitélio escamoso
estratificado atréfico, de espessura regular e contendo até 10 camadas celulares,
geralmente exibem infiltrado inflamatdrio leve a moderado no tecido conjuntivo e
sao considerados cistos quiescentes. Entretanto, nos cistos com epitélio escamoso
estratificado hiperplasico, com espessura irregular, geralmente sdo encontrados
arcos proliferativos e infiltrado inflamatdrio intenso na cdapsula, caracterizando

lesoes ativas (CURY et al., 1998).
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Apesar da intensidade da inflamagdo ser variavel na capsula fibrosa do cisto
radicular, a presenca de algumas células inflamatdrias esta bem caracterizada na
patogénese dessas lesdes e da sua proliferacao epitelial, por meio da imunidade
celular e humoral (GAO et al., 1988; LIAPATAS et al., 2003). Ha um predominio de
linfocitos, sendo a proporcao de linfécitos T maior do que a de linfdcitos B. Os
linfocitos T estdo relacionados ao estabelecimento da les3ao e dispostos em
infiltrados difusos, enquanto que os linfdcitos B estao relacionados a progressao da
lesdo e em infiltrados inflamatorios focais. A mesma proporcdao de linfocitos T8
(supressores/citotoxicos) e T4 (auxiliares) sao observadas nos cistos; entretanto,
os linfocitos T4 estdao dispostos no tecido conjuntivo adjacente ao epitélio e os
linfocitos T8 no lado oposto ao epitélio. Outras células como plasmdcitos,
importantes pela producao de imunoglobulinas, macréfagos, neutrdfilos, células de
Langerhans, e raramente eosindfilos e mastdcitos também podem ser observadas
(GAO et al., 1988; CURY et al., 1998; SUZUKI et al., 2001; LIAPATAS et al., 2003;
DE OLIVEIRA RODINI et al., 2004).

Os cistos dentigeros e o0s queratocistos odontogénicos sao cistos
odontogénicos de desenvolvimento (BROWNE, 1975; MAIN, 1985). Apesar de
pertencerem a mesma classificagdo, possuem caracteristicas peculiares bem
definidas e potencial proliferativo distinto.

Os cistos dentigeros estao associados a coroa de dentes nao erupcionados,

localizados na juncao cemento-esmalte e sdo formados pela expansao dos foliculos
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dentarios resultante do acimulo de fluidos entre a coroa do dente e componentes
epiteliais (MAIN, 1985). O epitélio do cisto dentigero origina-se do epitélio reduzido
do d6rgao do esmalte, que recobre completamente a coroa de um dente ndo
erupcionado (SHEAR, 1994; KO et al., 1999; PAVELIC et al., 2001; STOLL et al.,
2005; EDAMATSU et al., 2005).

Histologicamente, o cisto dentigero € caracterizado por uma cavidade
revestida por tecido epitelial, constituido por 2 a 4 camadas celulares, onde a
camada basal é formada por células cubdides e a superficial, por células
poliédricas. Apresenta também uma capsula de tecido conjuntivo frouxo, que pode
apresentar varios ninhos de epitélio odontogénico. Entretanto, se houver uma
reacao inflamatdria associada, o revestimento epitelial pode se apresentar
hiperplasico e com metaplasia escamosa (BROWNE, 1975; STOLL et al., 2005).

Radiograficamente, nota-se uma lesdo radiolicida unilocular caracterizada
por margens esclerdticas bem definidas e associada a coroa de um dente ndo
erupcionado. Enquanto o espaco de um foliculo dentario normal tem de 3 a 4
milimetros de espessura, a hipétese de um cisto dentigero é aventada quando o
espaco estiver maior do que 5 milimetros (KO et al., 1999). Entretanto, a
espessura do espago pericoronario nao € um critério seguro para o diagndstico de
cisto dentigero, sendo necessaria a correlagdo radiografica e microscopica para

estabelecer o diagndstico definitivo.
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Uma nova classificacdo para os tumores odontogénicos foi elaborada e
aprovada, em julho de 2003, pela Conferéncia Editorial da Organizacdo Mundial da
Saude, em Lyon na Franca (BARNES et al.,, 2005). Nesta mais recente
classificagdo, o queratocisto odontogénico foi considerado como uma neoplasia
benigna cistica odontogénica, passando a ser denominado tumor odontogénico
queratocistico.

Os tumores odontogénicos queratocisticos originam-se a partir dos residuos
da lamina dental (BROWNE, 1975; SHEAR, 1994). Caracterizam-se por uma
cavidade cistica revestida por uma fina camada de tecido epitelial escamoso
estratificado, de 5 a 10 camadas celulares, onde as células da camada basal sao
colunares com nucleos dispostos em palicada, com freqiiente desprendimento do
revestimento epitelial da capsula de tecido conjuntivo fibroso, que se apresenta
delgada e raramente com infiltrado inflamatdrio. Além disso, o corrugamento da
camada de paraqueratina superficial € comumente observado. O conteldo cistico é
geralmente semi-sdlido, composto predominantemente por queratina e células
epiteliais descamadas e, em menor quantidade, pode-se observar albuminas e
globulinas (DE PAULA et al., 2000; TSUKAMOTO et al., 2002).

Radiograficamente, os tumores odontogénicos queratocisticos sao lesdes
radiolicidas, uni ou multiloculares, bem circunscritas e com delgada cortical

radiopaca. Quando multiplas ndo é raro a presenca bilateral e o envolvimento com
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a sindrome do carcinoma nevdide basocelular (Sindrome de Gorlin-Goltz)
(TSUKAMOTO et al., 2002).

O estudo dos fatores de crescimento permitiu avanco nos conhecimentos a
respeito da patogénese dos cistos odontogénicos. Como os diferentes tipos de
cistos odontogénicos originam-se de residuos epiteliais formados em diferentes
estagios do desenvolvimento do érgao dental, presume-se que o desenvolvimento
dos tumores odontogénicos queratocisticos e dos cistos dentigeros esteja
associado aos eventos celulares e moleculares, os quais estdo relacionados as
caracteristicas do seu tipo de residuo epitelial durante a odontogénese normal (LI
et al., 1997).

Varios fatores de crescimento estao envolvidos na regulacao da
odontogénese. O fator de crescimento transformante alfa (TGF-a) e o fator de
crescimento epitelial (EGF) estdao funcionalmente relacionados ao crescimento e
diferenciacao celular que, por meio da sua ligagao com receptores, neste caso, o
receptor para o fator de crescimento epitelial (EGF-R) presente na superficie da
membrana celular de muitos tipos celulares, desencadeiam mudancas
intracelulares com a finalidade de induzir a sintese de DNA e a divisao celular (LI
et al., 1997).

A expressao dos TGF-a e EGF-R foi constatada em todos os tipos de cistos
odontogénicos; entretanto, foi evidenciada maior intensidade nos tumores

odontogénicos queratocisticos do que nos cistos dentigeros e radiculares. No caso
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do EGF, foi evidenciada menor expressao e nao houve variacao significativa da
intensidade nos diferentes cistos estudados (LI et al., 1997).

A expressao do fator de crescimento transformante (TGF)-B1 esta associada
a producdo de colageno e a organizacao da matriz extracelular, estruturas que
atuam sinergicamente com os fatores de crescimento na promogao da
diferenciacao celular. No epitélio dos cistos radiculares, a expressao de TGF-p1 foi
praticamente negativa, enquanto nos cistos dentigeros e nos tumores
odontogénicos queratocisticos paraqueratinizados, a expressao foi evidenciada na
camada mais superficial (PIATTELLI et al., 2004).

O TGF-p1 é o principal fator envolvido na diferenciagdo dos miofibroblastos
(MFs), células especializadas que apresentam tanto as actinas citoplasmaticas p e
[0 presentes nos fibroblastos, como a a-actina de musculo liso, tipicamente
expressa nas células musculares lisas (TOMASEK et al., 2002).

Entretanto, as células que originam os MFs, assim como 0s mecanismos
pertinentes a esta diferenciacao permanecem sem completo esclarecimento. Tém-
se sugerido que os MFs derivam de células dendriticas positivas para CD34, células
musculares lisas e pericitos dos vasos sanglineos, fibroblastos, fibrdcitos
(leucdcitos com propriedades fibroblasticas) e até mesmo células epiteliais.
Imunoistoquimicamente, a pesquisa de miofibroblastos estd relacionada a

positividade de a-actina de musculo liso em células fusiformes (GABBIANI, 1996;
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DE WEVER; MAREEL, 2003; BARTH et al., 2004; DESMOULIERE et al., 2004; KOJC
et al., 2005).

Os MFs foram inicialmente encontrados no tecido de granulacao de feridas
abertas, e posteriomente identificados em tecidos normais que necessitam de
forca mecanica, como gengiva marginal, mucosa do palato, glandulas sudoriparas
e bulbo dos foliculos capilares. Nos tecidos patoldgicos, estdao presentes nas
cicatrizes hipertroficas, fibromatoses e lesdes fibrocontrateis, assim como no
estroma reacional de tumores epiteliais (LOMBARDI; MORGAN, 1995;
DESMOULIERE et al., 2005).

No processo de cicatrizagao, a participagao dos MFs é temporaria. Devido ao
seu aparato contratil e capacidade de remodelar a matriz extracelular, o MF esta
envolvido na contracdo da ferida e reorganizagdo da matriz extracelular até a
completa regeneracao tecidual, e desaparecem por apoptose ou regridem a sua
forma indiferenciada. Caso isso ndao ocorra, havera formacdo de cicatrizes
hipertréficas ou fibroses (DESMOULIERE et al., 2004; DESMOULIERE et al., 2005).

No estroma reacional ou desmoplasico, os MFs representam importante
componente celular, podem estar associados tanto ao mecanismo defensivo de
isolar a lesao, como podem participar ativamente da sua progressao, seja por meio
da modulagdo da angiogénese, facilitagdo da invasao das células tumorais ou pela
promocdao da metastatizacdo, uma vez que além da capacidade em produzir

colageno também sdo responsaveis pela sintese de enzimas, como a
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metaloproteinase de matriz -2 (MMP-2), capaz de degradar a matriz extracelular e
favorecer o crescimento invasivo da lesao (DE WEVER; MAREEL, 2003;
DESMOULIERE et al., 2004).

As metaloproteinases de matriz (MMPs) sdao enzimas proteoliticas envolvidas
na degradacao de macromoléculas da matriz extracelular (ECM), como os
colagenos, gelatinas, fibronectinas, tenascinas e lamininas (BIRKEDAL-HANSEN et
al., 1993). Sob condicOes fisioldgicas, estas enzimas desempenham importante
funcdo na regulagdo da ECM durante o desenvolvimento embrionario ou
remodelacao dos tecidos, e sob condigdes patoldgicas, participam da destruicao da
ECM do tecido conjuntivo envolvido em processos inflamatorios, como na artrite
reumatoide e na doenca periodontal (REYNOLDS et al., 1994), e estao associadas
a invasdo tumoral e metastases (EGEBLAD; WERB, 2002; KUMAMOTO et al., 2003;
O'GRADY et al., 2007).

De acordo com o tipo de substrato da ECM em que atuam, as MMPs sao
divididas principalmente em colagenases (MMP-1, -8 e -13), gelatinases/colageno
tipo IV (MMP-2 e -9) e estromelisinas (MMP-3 e -10), e sao reguladas
principalmente por inibidores enddgenos como os inibidores teciduais das
metaloproteinases de matriz (TIMPs) -1, -2, -3 e -4, que atuam de maneira
reversivel na proporcao de 1:1 e, como as MMPs, sdo secretados por diversas
células mesenquimais, células hematopoiéticas, como os mondcitos e macrofagos,

queratindcitos, osteoblastos e/ou osteoclastos e fibroblastos. A desproporcao de
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MMPs e TIMPs esta associada ao crescimento de lesdes e podem ser reguladas por
citocinas, interleucina 1a (IL-1a) e interleucina 6 (IL-6) e pelos fatores de necrose
tumoral a e B (TNF-a e TNF-B) e fator de crescimento transformante 13 (TGF-1)
(REYNOLDS et al., 1994; KUSANO et al., 1998; KUBOTA et al., 2002; OKA et al.,
2005).

A MMP-2 (72 KDa gelatinase A, colagenase tipo IV) e seu inibidor TIMP-2
exercem fungao principal durante o mecanismo de progressao de lesdes, invasao
vascular e metastases. Devido a capacidade da MMP-2 em degradar colageno tipo
IV, o principal componente estrutural da membrana basal, assim como as
gelatinas, a sua expressao tem sido associada ao fendtipo invasivo e potencial
metastatico dos tumores (EGEBLAD; WERB, 2002; KUMAMOTO et al., 2003;
O'GRADY et al., 2007).

Assim como nos tecidos dos germes dentais, durante a odontogénese, as
MMPs tém sido identificadas na patogénese e progressao das lesGes periapicais
(LEONARDI et al., 2005), cistos odontogénicos (KUBOTA et al., 2000; KUBOTA et
al., 2002; OKA et al., 2005), ameloblastomas (KUMAMOTO et al., 2003) e
carcinomas epidermdides (O'‘GRADY et al., 2007). Entretanto, esses dados sdo
escassos, sendo necessarios mais estudos para tentar elucidar o papel das MMPs e
MFs, sobretudo nas lesOes cisticas odontogénicas.

Algumas moléculas com efeito bioldgico, como os fatores de crescimento,

receptores dos fatores de crescimento, citocinas, proteinas da matriz extracelular,
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moléculas de adesdo intercelular e enzimas proteoliticas interagem com as células
por meio das cadeias de sulfato de heparan (ZIMMERMANN; DAVID, 1999;
KATASE et al., 2007). Nas células epiteliais, o principal responsavel pela sintese
destas cadeias é o syndecan-1 (BELLIN et al., 2002).

Syndecan-1, também denominado de CD138, é um proteoglicano
transmembrana de sulfato de heparan localizado na superficie basolateral da
célula, que esta envolvido em muitos processos bioldgicos intercelulares e da
célula com a matriz extracelular. Além disso, participa do controle da proliferacao,
diferenciacao, adesao e migragao celular (SANDERSON et al., 1992; INKI et al.,
1994; KATO et al., 1995; ZIMMERMANN; DAVID, 1999; SOUKKA et al., 2000;
WIIDENES et al., 2002; MUKUNYADZI et al., 2002; MUKUNYADZI et al., 2003;
BELLIN et al., 2002; GOTTE, 2003; GOTTE; ECHTERMEYER, 2003; TAYLOR;
GALLO, 2006; LEOCATA et al., 2007; GOTTE et al., 2007; BOLOGNA-MOLINA et
al., 2008).

Estruturalmente, o syndecan-1 € um corddao protéico que apresenta trés
dominios bem definidos: o extracelular, o transmembranoso e o citoplasmatico. No
dominio extracelular, estdo localizados os sitios de encaixe das glicosaminoglicanas
(GAGs), como as cadeias de sulfato de heparan e as cadeias de sulfato de
condroitina, e é onde ocorre a interagao celular. Os dominios transmembranoso e
citoplasmatico sdo altamente conservados. No dominio citoplasmatico ocorre a

interacao dos elementos do citoesqueleto e a formacdao de complexos
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citoplasmaticos sinalizadores, relacionados a manutengao do fendtipo normal, uma
vez que atuam na organizacao da actina e na expressao da E-caderina (BELLIN et
al., 2002).

As mudancas mais dramaticas da expressao do syndecan-1 ocorrem durante
a embriogénese, cicatrizacdo e carcinogénese, refletindo paralelamente, em
mudangas no comportamento celular, que tém sua forma, crescimento, migracao e
organizacgao do citoesqueleto alterados (KATO et al., 1995; ZIMMERMANN; DAVID,
1999; SOUKKA et al., 2000; WIIDENES et al., 2002).

A expressao do syndecan-1 ¢é altamente regulada e caracteriza
individualmente o comportamento de diferentes tipos celulares, tecidos e estagios
de desenvolvimento. Desta forma, a expressao diminuida pode estar relacionada
ao aumento do crescimento invasivo, potencial metastatico e pior progndstico de
lesGes como carcinomas epidermoides de cabeca e pescoco, ou ao contrario, como
nos carcinomas de mama e pancreas e no mieloma multiplo, onde a expressao do
syndecan-1 apresenta-se aumentada (ZIMMEMANN; DAVID, 1999, SOUKKA et al.,
2000; MUKUNYADZI et al., 2002; SANDERSON; B@RSET, 2002; MUKUNYADZI et
al., 2003; MAEDA et al., 2004; BOLOGNA-MOLINA et al., 2008).

Nos ameloblastomas, a expressao do syndecan-1 foi menos intensa do que
nas células normais dos germes dentais (LEOCATA et al., 2007). Da mesma forma,
os ameloblastomas sdlidos tiveram menor expressdao do que os ameloblastomas

unicisticos, quando comparados ao germe dental e a mucosa epitelial normal
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adjacente, que tiveram intensa expressao de syndecan-1 (BOLOGNA-MOLINA et
al., 2008). Como as lesdes cisticas odontogénicas sdao patologias epiteliais, o
syndecan-1 pode eventualmente desempenhar papel importante na progressao
dessas lesdes. Entretanto, ndo ha estudos que avaliem a expressao de syndecan-1
em cistos odontogénicos.

O potencial proliferativo celular, representado pela mitose, pode ser
evidenciado pelo antigeno nuclear Ki-67, que esta presente em todas as partes
ativas do ciclo celular (G1, S, G2, M) e ausente em G0. Sua expressao aumenta
com a progressao do ciclo celular e alcanga picos durante as fases G2 e M
(TOSIOS et al., 2000).

No epitélio dos tumores odontogénicos queratocisticos, a distribuicao das
células em proliferacdo, positivas para Ki-67, ocorre predominantemente na
camada suprabasal, ao contrario do que é observado nos cistos dentigeros, cistos
radiculares e na mucosa oral normal (LI et al., 1994; LI et al., 1995; SLOOTWEG
et al., 1995; LI et al., 1996; PIATELLI et al., 2001; SUZUKI et al., 2005; KICHI et
al., 2005; CLARK et al., 2006; MALCIC et al., 2008).

Apesar do Ki-67 representar um marcador verdadeiro da proliferacao
celular, o disturbio funcional do gene p53 resulta na sua incapacidade de controlar
a divisdo celular e conseqlientemente esta relacionada a proliferacao celular
descontrolada, justificando a semelhanca de expressao da p53 e do Ki-67

(SLOOTWERG et al., 1995; PIATELLI et al., 2001).
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O p53 é um gene supressor de tumor, localizado no braco curto do
cromossomo 17, envolvido na resposta a um dano causado no DNA, regulando a
divisdo celular pela sua interrupcao na fase G1 e induzindo a célula lesionada a
apoptose (TOSIOS et al., 2000; NYLANDER et al., 2000; SUZUKI et al., 2005).

Os fatores distintos capazes de ativar o gene p53 e estabilizar a proteina
p53 sdo: estimulos oncogénicos, irradiacao ultravioleta e ionizante, hipoxia,
citocinas e fatores de crescimento. Dependendo do tipo de estimulo, a proteina
pode se apresentar mutante ou apenas estavel, como no caso da hipdxia
(BATTIFORA, 1994; NYLANDER et al., 2000; RENTON et al., 2003).

O entendimento dos mecanismos envolvidos na patogénese e progressao
das lesdes cisticas odontogénicas teve avancos importantes com os estudos dos
fatores de crescimento, receptores de fatores de crescimento, citocinas, genes
supressores de tumor. O estudo da expressao de syndecan-1 e MMP-2, assim
como da presenca dos miofibroblastos em lesGes cisticas odontogénicas, pode

acrescentar informacoes relevantes.



IProposeao
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O presente estudo teve por objetivo avaliar, por meio de analise
imunoistoquimica, a expressao de syndecan-1, Ki-67 e p53 nas células epiteliais e
a expressao de a-actina de musculo liso e de metaloproteinase de matriz-2 nas
células mesenquimais de cistos radiculares, cistos dentigeros e tumores

odontogénicos queratocisticos.
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ABSTRACT

The aim of this study was to assess the immunohistochemical expression of
syndecan-1 (CD138), Ki-67 and p53 protein in radicular cysts (RC), dentigerous
cysts (DC) and keratocystic odontogenic tumor (KOT). Thirty-five RCs, 22 DCs and
17 KOTs were used in the study and the immunohistochemical reactions were
performed using the streptavidin-biotin-peroxidase method. For the statistical
analysis, Fisher exact test and Spearman correlation coefficients were used. In RC,
there was positive correlation between the expression (p=0.02) and intensity
(P=0.0001) of syndecan-1, and p53 and Ki-67 expressions (p=0.03); positive
correlation between the intensity of syndecan-1 and Ki-67 expression and (p=0.01)
was also observed. In the KOT, positive correlation was observed between
syndecan-1 expression (p=0.002) and intensity (p=0.002) and p53 expression, as
well as between syndecan-1 expression (p=0.01) and intensity (p=0.01) and Ki-67
suprabasal expression. In conclusion, these findings suggest that syndecan-1 plays

an important role in the progression of RC and KOT.

Key-words: CD138, immunohistochemistry, odontogenic cystic lesions,

radicular cysts, syndecan-1.
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INTRODUCTION

Odontogenic cysts are common lesions of the jaw, mainly the radicular cyst
(RC), dentigerous cyst (DC) and odontogenic keratocyst, recently classified by the
World Health Organization as a benign cystic neoplasia, being renamed as
keratocystic odontogenic tumor (KOT) (1).

Although the odontogenic cysts lesions are derived from remnants of the
odontogenic epithelium, they present distinct histopathology and biological
behavior. RCs originate from an inflammatory focus in the apical periodontium of a
tooth with pulp necrosis, in which bacterial antigens from the root canal induce
immunological reactions that stimulate the epithelial rests of Malassez to
proliferate (2). The action of prostaglandins, interleukins, epithelial (EGFs) and
transforming growth factors (TGFs), matrix metalloproteinases, tumoral necrosis
factor-alpha (TNF-a), appear to play an important role in the pathogenesis and
progression of RCs (3-5). Studies have demonstrated that KOTs show higher
proliferation rates when compared with other odontogenic cysts, and also some
genetic alterations in the cells of the epithelial lining, which may contribute to a
greater invasive capacity and higher recurrence rates (6-14).

Syndecan-1, also denominated CD138, is a transmembrane heparan sulfate
proteoglycan expressed in endothelial cells, stromal fibroblasts and in inflammatory
cells (15-18). However, its maximum expression is evidenced in normal epithelium,

particularly in stratified squamous epithelium of the skin (19). Syndecan-1 is
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essential for the maintenance of epithelial morphology and control of the
cytoskeletal organization. In addition, it is important for the expression of adhesion
molecules, cellular growth dependent on anchorage (20, 21) and to the epithelial-
mesenchymal interactions (17, 22, 23).

The most dramatic changes in the expression of syndecan-1 occur during
embryogenesis, cicatrization and carcinogenesis, reflecting changes in the
behavior, shape, growth, migration and cytoskeletal organization of the cells (18,
20, 21, 24). Recently, a study demonstrated that the absence of syndecan-1
expression in solid ameloblastomas was correlated with a more aggressive
biological behavior (25).

As odontogenic cystic lesions are essentially epithelial pathologies, and
considering the clinical-pathological differences existent between them, syndecan-1
could eventually play a role in the progression and biological behavior of these
lesions. Nevertheless, no study has evaluated the expression of this protein in
odontogenic cystic lesions. Therefore, the aim of this study was to evaluate the
immunohistochemical expression of syndecan-1 in radicular cysts, dentigerous
cysts and keratocystic odontogenic tumors. Moreover, in order to assess the
proliferative activity and possible correlations with syndecan-1, the expression of

Ki-67 and p53 was also evaluated.
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MATERIAL AND METHODS

Between 1996 and 2006, the cases of RCs that showed a well formed cystic
cavity with stratified and squamous epithelial lining, and all DCs and KOTs from the
Oral Pathology Laboratory, University of Ribeirao Preto, Ribeirao Preto, Sao Paulo,
Brazil, were selected for this study. Thus, according to criteria of case selection, 35
RCs, 22 DCs and 17 KOTs were used. In the KOTs, there were no cases associated
with the nevoid basal cell carcinoma syndrome, since that behavioral differences
exist between multiple KOTs associated with this syndrome and non-associated
solitary KOTs. Clinical and epidemiological data, such as age, gender and site of
the lesion, were collected from the patients’ charts archived in the Oral Pathology
Laboratory. This study was approved by the Research Ethics Committee of the
University of Ribeirao Preto.

All cases were histologically reviewed by an oral pathologist (DECP) to
confirm the diagnosis. In the RCs, the inflammatory reaction present in the cystic
capsule was classified as slight (foci of inflammatory cells) or intense (diffuse
inflammatory reaction).

Immunohistochemical reactions against syndecan-1 protein (clone MI15,
dilution 1:200), p53 protein (clone DO-7, dilution 1:200) and Ki-67 antigen (clone
MIB-1, dilution 1:200) (all DakoCytomation, Glostrup, Denmark) were performed in
3 um histological sections. Antigen retrieval was performed in a pressure cooker

for 4 minutes using a 10 mM citrate buffer (pH 6.0), incubation with the primary
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antibodies for 18 h at 4°C, and secondary antibodies conjugated to a streptavidin—
biotin—peroxidase  system (strept ABComplex/HRP duet, mouse/rabbit;
DakoCytomation Norden A/S), followed by application of diaminobenzidine as the
chromogen. Slides were counterstained with Harris hematoxylin, mounted, and
analyzed by two of us (MRN, DECP). Syndecan-1 expression was considered
positive when immunoexpression was observed in cell membrane and/or
cytoplasm of the epithelial cells. Positive (tonsil for syndecan-1 and breast
carcinoma for p53 and Ki-67) and negative (omission of primary antibodies)
controls were included in all reactions.

The percentage of positive cells in 10 high-power fields was used to classify
each cystic lesion, using the following criteria: syndecan-1 and Ki-67 (negative:
<5% of cells positive; weak expression: 5%-50% of cells positive; strong
expression: >50% of cells positive); p53 (nhegative: <5% of cells positive or
positive: 25% of cells positive). In addition to this, for syndecan-1, the intensity of
positive epithelial cells was also analyzed (+, weak intensity; ++, strong intensity)
and for Ki-67 the basal and suprabasal layers of the epithelial cystic lining was
analyzed separately.

For statistical analysis, the immunoexpression of the studied proteins was
compared among the lesions; in each lesion separately the correlations between

the antibodies studied were establishment. The correlations were evaluated by the
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Fisher exact test and Spearman correlation coefficients, adopting a significance of

5%.

RESULTS
Radicular cyst

Of the 35 cases of RCs, 21 (60%) occurred in men. The patients’ mean age
was 42.2 years (ranging from 19 to 78 years) and the maxilla was more affected
(57.1%) than the mandible (42.9%). Microscopically, stratified, pavimentous, non
keratinized epithelial tissue of variable thickness was observed. Twenty-three cases
(65.7%) presented a fibrous capsule with diffuse inflammatory reaction and in 12
(34.3%) there was focal inflammation.

Syndecan-1 (CD138) was expressed in 30 cases (85.7%); in 21 cases
(70%), there was strong expression of syndecan-1 and in 19 (90.5%) of them,
strong intensity was also observed (Fig. 14). In regions where there was intense
inflammatory reaction, its expression was absent or diminished (Figs. 158 and O).
The inflammatory cells of 23 lesions (65.7%) were positive for syndecan-1 (Fig.
1B). The expression of p53 was evidenced in both basal and suprabasal layers in
24 cases (68.5%). Twenty-one cases (60%) were positive for Ki-67, 16 (76.2%)
being weakly positive and 5 (23.8%) strongly positive. The expression of Ki-67 was
restricted to the basal layer cells of the epithelial lining, except for one case that

presented positive suprabasal cells.
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Dentigerous cyst

In the 22 cases of DCs, the patients presented a mean age of 29 years
(ranging from 7 to 68 years), in which 13 cases (59.1%) occurred in men. The
maxilla was affected in 17 cases (77.3%). Microscopically the epithelium was
arranged in two to five cellular layers, frequently formed by cubic epithelial cells.

Syndecan-1 was positive in 21 cases (95.5%), in which in 14 cases (66.7%)
there was strong expression, with 13 of these (92.8%) also presenting intense
marking (Fig. 1D0). The expression of p53 was evidenced in the basal and
suprabasal layers in 16 cases (72.7%). Twelve cases (54.5%) were positive for Ki-
67 and all presented weak expression, in which 10 (83.3%) showed positivity
restricted to the basal layer and in 2 cases (16.7%) there was expression in both
basal and suprabasal cells.
Keratocystic odontogenic tumor

Most cases occurred in men (58.8%), with a mean age of 45.8 years
(ranging from 13 to 78 years) and the mandible (70.6%) was the most affected
site. Microscopically, epithelial lining composed of 6 to 8 cellular layers with
corrugated superficial parakeratin and basal layer composed of cells disposed in
palisade were observed. All the KOTs presented a parakeratin surface.
Inflammatory infiltrate in the fibrous capsule was observed in 7 cases (41.2%). In

regions that presented a more intense inflammatory reaction, frequently the
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epithelium presented thicken and with rete processes, with loss of the keratinized
surface and consequently of its conventional architecture.

Syndecan-1 was positive in all cases, 16 (94.1%) being of strong expression
and intensity (Fig. 1£) and one (5.9%) of weak expression and intensity. In
regions where there was an epithelial morphology alteration due to an
inflammatory infiltrate, the expression of syndecan-1 was absent or weak (Fig. 1F);
however, if the epithelial morphology was preserved, even in the presence of
inflammation, the expression was not altered.

The expression of p53 was observed in 15 cases (88.2%). Sixteen cases
(94.1%) were positive for Ki-67, in which 15 (93.7%) presented weak expression.
The suprabasal layer showed positivity in all the cases, while basal layer cells were

positive in 8 cases (50%).
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Figure 1. Immunohistochemical expression of syndecan-1 in odontogenic cystic lesions. (4) Strong
expression and intensity of syndecan-1 in the epithelial lining from radicular cyst (x200). (B) and (C)
Decrease of syndecan-1 expression in regions with inflammatory infiltrate in radicular cyst. In B, note
that inflammatory cells present strong expression of syndecan-1 (x200). (D) Epithelial cells from
dentigerous cyst presenting strong expression and intensity for syndecan-1 (x200). (£) Strong
syndecan-1 expression in the epithelial lining from keratocystic odontogenic tumor (x200). () In the
right, typical epithelial lining of keratocystic odontogenic tumor presenting strong syndecan-1
expression; in the left, decrease of syndecan-1 expression in epithelium with loss of keratinized surface
and formation of rete processes, with adjacent inflammation (x200).
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Statistical analysis

Although differences had been observed in the number of cases positive for
p53, basal and suprabasal Ki-67, and the expression and intensity of syndecan-1,
these differences were not statistically significant. Nevertheless, KOT presented
statistically higher positivity for Ki-67 in the suprabasal layer (p<0.001) in

comparison with the other studied lesions (Table 1).
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Table 1. Comparative analysis of the p53, Ki-67 and syndecan-1 expression in radicular
cysts (RC), dentigerous cysts (DC) and keratocystic odontogenic tumors (KOT)

Variables Lesions p value

RC DC KOT

n=35 (%) n=22 (%) n=17 (%)

p53 expression
Negative 11 (31.4) 6 (27.3) 2(11.8) 0.3

Positive 24 (68.6) 16 (72.7) 15 (88.2)

Ki-67 expression (basal layer)

Negative 15 (42.9) 10 (45.5) 9 (52.9) 0.4
Weak 15 (42.9) 12 (54.5) 7 (41.2)
Strong 5(14.2) 0 (0.0) 1(5.9)

Ki-67 expression (suprabasal layer)

Negative 34 (97.1) 20 (90.9) 2(11.8)  <0.0001*
Weak 1(2.9) 2 (9.1) 14 (82.3)
Strong 0 (0.0) 0 (0.0) 1(5.9)

Syndecan-1 expression

Negative 5(14.3) 1 (4.6) 0 (0.0) 0.09
Weak 9 (25.7) 7 (31.8) 1(5.9)
Strong 21 (60.0) 14 (63.6) 16 (94.1)

Syndecan-1 intensity

Negative 5(14.3) 1(4.6) 0 (0.0) 0.3
Weak 6(17.1) 3(13.6) 1(5.9)
Strong 24 (68.6) 18 (81.8) 16 (94.1)

*Statisticaly significant
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In the RCs, for p53 protein, positive correlation was observed between its
expression and Ki-67 (p=0.03), and expression (p=0.02) and intensity (P=0.0001)
of syndecan-1. Additionally, positive correlation between the expression of Ki-67
and intensity of syndecan-1 (p=0.01) and between the expression and intensity of
syndecan-1 (p<0.001) was also observed.

In the KOTs, positive correlation was observed between the
immunoexpression of p53 protein and expression (p=0.002) and intensity
(p=0.002) of syndecan-1, and between the expression and intensity of syndecan-1
(p<0.001). In contrast to RCs, Ki-67 expression in the suprabasal layer correlated
positively with the expression (p=0.01) and intensity (p=0.01) of syndecan-1. No

correlations were observed in the DCs.

DISCUSSION

Syndecan-1 presents greater expression in well-differentiated epithelial
tissues, mainly the stratified and pavimentous that compose the skin. On the other
hand, diminishment of the its expression alters the cellular morphology and
organization, arrangement and expression of adhesion molecules and the growth
control dependent on anchorage, which results in an indicator of malignant
transformation, invasive growth and cellular atypia (20, 25, 26). Diminishment of
syndecan-1 expression in head and neck squamous cell carcinomas correlated with

poor prognosis (17, 24, 26-28). Nevertheless, the greater expression of syndecan-
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1 correlated with worse prognosis in breast and pancreas carcinomas, and in
multiple myeloma (15, 29, 30).

As syndecan-1 is typically expressed in epithelial cells, its expression can be
important not only in malignant neoplasias, but also in benign tumors and lesions
from epithelial tissue, as are the majority of the odontogenic lesions. Recently,
some authors evidenced that the expression of syndecan-1 in the extracellular
matrix of ameloblastomas and the diminishment of expression in the tumor cells
can determine a more aggressive local behavior of these lesions (16, 25).
Nevertheless, there are no studies evaluating the expression of syndecan-1 in
odontogenic cystic lesions.

In the present study, the expression of syndecan-1 was accentuated in the
epithelial lining of all the cystic lesions, being positive in 85.5% of the RCs, 95.5%
of the DCs and in all the KOTs; however, this difference was not statistically
significant. Interestingly, in RCs, the epithelium located in regions with intense
inflammatory reaction presented diminished or absence of syndecan-1 expression.
Probably, the aggressiveness caused by the inflammatory cells in the epithelial
lining contributed to diminish the expression of the protein. On the other hand, in
KOTs, in areas of typical epithelial lining, strong expression was maintained even in
the presence of inflammatory cells. However, in areas in which there was epithelial
hyperplasia secondary to inflammatory reaction, expression was also diminished or

absent.
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Ki-67 is significantly more expressed in the suprabasal layer of KOTs, when
compared with the other odontogenic cystic lesions (8, 10, 11, 31), as occurred in
the present study. In our study there were also a greater expression, but not
significant, of p53 in the KOTs in comparison with RCs and DCs, which was also
observed in other studies (12-14). Positive correlation was found between the
expression of p53, Ki-67 and syndecan-1 in the RCs and KOTs in this study. This
correlation between cellular proliferation markers and syndecan-1 suggests that
this proteoglycan can be important in the progression and maintenance of RCs and
KOTs. Moreover, syndecan-1 participates in various processes involved in the
modulation of inflammation, particularly in interactions between leukocytes and
endothelial cells (22), which explains its expression in the inflammatory cells of
65.7% of the cases of RCs. Therefore, particularly in RC, the expression of
syndecan-1 in inflammatory cells in various cases could indicate another important
pathway of action of this proteoglycan for the progression of this lesion.

In summary, the expression of syndecan-1 does not seem to be a
determinant factor of the distinct histopathological features and biological behavior
of the studied lesions. Nevertheless, its positive correlation with markers of cell
proliferation suggests that it plays an important role in the progression of these

odontogenic cystic lesions.



Capitulo 1- Syndecan-1 in odontogenic cystic lesions 35

REFERENCES

1. Barnes L, Eveson JW, Reichart P, Sidransky D. Pathology and Genetics of Head
and Neck Tumours - World Health Organization Classification of Tumours. Lyon:

IARC Press; 2005.

2. Browne RM. The pathogenesis of odontogenic cysts: a review. ] Oral Pathol

1975;4:31-46.

3. Cury VC, Sette PS, da Silva 1V, de Araujo VC, Gomez RS. Immunohistochemical

study of apical periodontal cysts. J Endod 1998;24:36-7.

4. Formigli L, Orlandini Sz, Tonelli P, Giannelli M, Martini M, Brandi ML, et al.
Osteolytic processes in human radicular cysts: morphological and biochemical

results. J Oral Pathol Med 1995;24:216-20.

5. Muglali M, Komerik N, Bulut E, Yarim GF, Celebi N, Sumer M. Cytokine and
chemokine levels in radicular and residual cyst fluids. J Oral Pathol Med

2008;37:185-9.

6. Agaram NP, Collins BM, Barnes L, Lomago D, Aldeeb D, Swalsky P, et al.
Molecular analysis to demonstrate that odontogenic keratocysts are neoplastic.

Arch Pathol Lab Med 2004;128:313-7.

7. Barreto DC, Gomez RS, Bale AE, Boson WL, De Marco L. PTCH gene mutations

in odontogenic keratocysts. J Dent Res 2000;79:1418-22.



Capitulo 1- Syndecan-1 in odontogenic cystic lesions 36

8. Clark P, Marker P, Bastian HL, Krogdahl A. Expression of p53, Ki-67, and EGFR
in odontogenic keratocysts before and after decompression. J Oral Pathol Med

2006;35:568-72.

9. Katase N, Nagatsuka H, Tsujigiwa H, Gunduz M, Tamamura R, Pwint HP, et al.
Analysis of the neoplastic nature and biological potential of sporadic and nevoid
basal cell carcinoma syndrome-associated keratocystic odontogenic tumor. J Oral

Pathol Med 2007;36:550-4.

10. Kichi E, Enokiya Y, Muramatsu T, Hashimoto S, Inoue T, Abiko Y, et al. Cell
proliferation, apoptosis and apoptosis-related factors in odontogenic keratocysts

and in dentigerous cysts. J Oral Pathol Med 2005;34:280-6.

11. Li TJ, Browne RM, Matthews JB. Epithelial cell proliferation in odontogenic
keratocysts: a comparative immunocytochemical study of Ki67 in simple, recurrent
and basal cell naevus syndrome (BCNS)-associated lesions. J Oral Pathol Med

1995:24:221-6.

12. Li TJ, Browne RM, Prime SS, Paterson IC, Matthews JB. p53 expression in

odontogenic keratocyst epithelium. J Oral Pathol Med 1996;25:249-55.

13. Malcic A, Jukic S, Anic I, Pavelic B, Kapitanovic S, Kruslin B, et al. Alterations of
FHIT and P53 genes in keratocystic odontogenic tumor, dentigerous and radicular

cyst. J Oral Pathol Med 2008;37:294-301.



Capitulo 1- Syndecan-1 in odontogenic cystic lesions 37

14. Piattelli A, Fioroni M, Santinelli A, Rubini C. P53 protein expression in

odontogenic cysts. J Endod 2001;27:459-61.

15. Gotte M, Kersting C, Radke I, Kiesel L, Wulfing P. An expression signature of
syndecan-1 (CD138), E-cadherin and c-met is associated with factors of
angiogenesis and lymphangiogenesis in ductal breast carcinoma in situ. Breast

Cancer Res 2007;9:R8.

16. Leocata P, Villari D, Fazzari C, Lentini M, Fortunato C, Nicotina PA. Syndecan-1
and Wingless-type protein-1 in human ameloblastomas. J Oral Pathol Med

2007,36:394-9.

17. Mukunyadzi P, Liu K, Hanna EY, Suen J]Y, Fan CY. Induced expression of
syndecan-1 in the stroma of head and neck squamous cell carcinoma. Mod Pathol

2003;16:796-801.

18. Wijdenes ], Dore JM, Clement C, Vermot-Desroches C. Cd138. ] Biol Regul

Homeost Agents 2002;16:152-5.

19. Sanderson RD, Hinkes MT, Bernfield M. Syndecan-1, a cell-surface
proteoglycan, changes in size and abundance when keratinocytes stratify. J Invest

Dermatol 1992;99:390-6.



Capitulo 1- Syndecan-1 in odontogenic cystic lesions 38

20. Kato M, Saunders S, Nguyen H, Bernfield M. Loss of cell surface syndecan-1
causes epithelia to transform into anchorage-independent mesenchyme-like cells.

Mol Biol Cell 1995,6:559-76.

21. Zimmermann P, David G. The syndecans, tuners of transmembrane signaling.

FASEB J 1999;13 Suppl:S91-S100.

22. Gotte M. Syndecans in inflammation. FASEB J 2003;17:575-91.

23. Taylor KR, Gallo RL. Glycosaminoglycans and their proteoglycans: host-
associated molecular patterns for initiation and modulation of inflammation. FASEB

1 2006,20:9-22.

24. Soukka T, Pohjola J, Inki P, Happonen RP. Reduction of syndecan-1 expression

is associated with dysplastic oral epithelium. J Oral Pathol Med 2000;29:308-13.

25. Bologna-Molina R, Mosqueda-Taylor A, Lopez-Corella E, Almeida OP, Carrasco-
Daza D, Garcia-Vazquez F, et al. Syndecan-1 (CD138) and Ki-67 expression in

different subtypes of ameloblastomas. Oral Oncol 2008;44:805-11.

26. Mukunyadzi P, Sanderson RD, Fan CY, Smoller BR. The level of syndecan-1
expression is a distinguishing feature in behavior between keratoacanthoma and

invasive cutaneous squamous cell carcinoma. Mod Pathol 2002;15:45-9.



Capitulo 1- Syndecan-1 in odontogenic cystic lesions 39

27. Inki P, Joensuu H, Grenman R, Klemi P, Jalkanen M. Association between
syndecan-1 expression and clinical outcome in squamous cell carcinoma of the

head and neck. Br J Cancer 1994;70:319-23.

28. Inki P, Stenback F, Talve L, Jalkanen M. Immunohistochemical localization of
syndecan in mouse skin tumors induced by UV irradiation. Loss of expression

associated with malignant transformation. Am J Pathol 1991;139:1333-40.

29. Maeda T, Alexander CM, Friedl A. Induction of syndecan-1 expression in
stromal fibroblasts promotes proliferation of human breast cancer cells. Cancer Res

2004,64:612-21.

30. Sanderson RD, Borset M. Syndecan-1 in B lymphoid malignancies. Ann

Hematol 2002;81:125-35.

31. Suzuki T, Kumamoto H, Kunimori K, Ooya K. Immunohistochemical analysis of
apoptosis-related factors in lining epithelium of radicular cysts. J Oral Pathol Med

2005;34:46-52.



Capitulo 2 — Myofibroblasts and MMP-2 in odontogenic cystic lesions 40

CAPITULO 2

MYOFIBROBLASTS AND MATRIX METALLOPROTEINASE-2 (MMP-2) IN
STROMA OF ODONTOGENIC CYSTIC LESIONS: AN

IMMUNOHISTOCHEMICAL STUDY *

Artigo submetido a revista:

International Endodontic Journal

*Artigo formatado de acordo com as normas especificas da revista (acessada em:

outubro de 2008) exceto quanto a disposicao das figuras e tabelas.



Capitulo 2 — Myofibroblasts and MMP-2 in odontogenic cystic lesions 41

MYOFIBROBLASTS AND MATRIX METALLOPROTEINASE-2 (MMP-2) IN
STROMA OF ODONTOGENIC CYSTIC LESIONS: AN
IMMUNOHISTOCHEMICAL STUDY

Running title: a-SMA and MMP-2 in jaw lesions

Michele Regina Nadalin, DDS, MSc!, Eduardo Rodrigues Fregnani, DDS, PhD?, Yara
Teresinha Correa Silva-Sousa, DDS, PhD!, Fernando Augusto Soares, MD, PhD?,

Danyel Elias da Cruz Perez, DDS, PhD'?

1 — School of Dentistry, University of Ribeirao Preto, Ribeirao Preto, Sao Paulo, Brazil

Departments of Stomatology? and Pathology®, A. C. Camargo Hospital, Sao Paulo, Brazil

Key-words: dentigerous cyst; keratocystic odontogenic tumor; matrix

metalloproteinase-2; myofibroblasts; odontogenic keratocyst; radicular cyst.

Address for correspondence:

Danyel Elias da Cruz Perez, DDS, PhD

Universidade de Ribeirao Preto (UNAERP), Servico de Patologia.
Av. Costabile Romano, 2201. Ribeirania.

CEP: 14096-090.

Ribeirdo Preto/SP, Brazil.

Telephone: +55-16-3603-6790; Fax number: +55-16-3603-6783.

E-mail: perezdec2003@yahoo.com.br



Capitulo 2 — Myofibroblasts and MMP-2 in odontogenic cystic lesions 42

ABSTRACT

Aim. The aim of this study was to analyze the presence of myofibroblasts and
matrix metalloproteinase 2 (MMP-2) in stroma from radicular cysts (RC),
dentigerous cysts (DC) and keratocystic odontogenic tumor (KOT).

Methology. For the study, 35 RCs, 22 DCs and 17 KOTs were selected.
Immunohistochemical reactions were performed using the anti-MMP-2 and anti- a-
smooth muscle actin (SMA) antibodies. For the analysis, 10 high-power fields were
observed in each case, in order to determine the percentage of positive cells,
which was classified as negative, scanty and abundant.

Results. The presence of myofibroblasts (a-SMA positive cells) was most common
in KOT (46.9%), followed by DC (36.4%) and RC (34.3%); however it was not
statistically significant (p=0.7). The MMP-2 expression was positive in 97% of the
RC, 90.9% of DC and in 94% of the KOT, being significantly higher in RC
(p=0.009). No correlation between MMP-2 and a-SMA expressions was observed.
Conclusions. Myofibroblasts and MMP-2 are frequent in RC, DC and KOT and

eventually can contribute to growth of these lesions.
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INTRODUCTION

Myofibroblasts (MF) are specialized cells that present both cytoplasmatic -
and y- actins present in fibroblasts, as well as the isoform a of smooth muscle actin
(a-SMA), typically expressed in the smooth muscle cells (Tomasek et a/. 2002).
They were initially found in the granulation tissue of open wounds and afterwards
identified in normal tissues that require mechanical force, in hypertrophic scars,
fibromatosis and fibro-contractile lesions, as well as in the reactional stroma of
epithelial tumors (Desmouliere et a/. 2005). Several molecules could be involved in
the differentiation of MF, however, the most important is the transforming growth
factor beta 1 (TGF-B1) (Desmouliere et al. 2005, De Wever & Mareel 2003, Kojc et
al. 2005, Sobral et al 2007, Tomasek et al 2002). In hereditary gingival
fibromatosis it was evidenced that interferon y (INF-y), released by the
inflammatory cells, is capable of to inhibit this differentiation (Bitu et a/. 2006,
Sobral et al. 2005).

In the reactive or desmoplastic stroma from neoplasias, the MF represent
the main cellular component and may be associated with both the defensive
mechanism of isolating the lesion, and actively participating in its progression,
either by means of modulating angiogenesis, facilitating the invasion of tumor
cells, or by to promote metastases, since in addition to the capacity to produce
collagen, they are also responsible for the synthesis of enzymes, such as the

matrix metalloproteinase 2 (MMP-2), capable of degrading the extracellular matrix



Capitulo 2 — Myofibroblasts and MMP-2 in odontogenic cystic lesions 44

and favoring the invasive growth of the lesion (De Wever & Mareel 2003,
Desmouliere et al. 2004).

For this reason, the expression of MF in desmoplastic stroma have been
correlated with the aggressiveness and unfavorable clinical prognosis of different
lesions, as in carcinomas from the oral cavity, larynx, pharynx and hypopharynx
(Barth et al. 2004, Kellermann et al. 2007, Kojc et al. 2005, Vered et al. 2007a).
However, in other non-neoplastic lesions, such as in central giant cell lesion, the
expression of MF has been evidenced, but there is not correlation with the more
aggressive clinical behavior of some subtypes of this lesion (Vered et a/. 2007b).!

Few studies have evaluated the expression of MF in odontogenic lesions
(Lombardi & Morgan 1995, Vered et al. 2005). In odontogenic cysts, MF are
present in different degrees of expression, in practically all the cases of radicular
(RC) and dentigerous cysts (DC) (Lombardi & Morgan 1995, Vered et al. 2005).
Nevertheless, in odontogenic keratocysts, recently classified by the World Health
Organization as a benign cystic neoplasia, being renamed as a keratocystic
odontogenic tumor (KOT) (Barnes et al. 2005), the presence of MF was related to
lesions with the more aggressive phenotype (Lombardi & Morgan 1995, Vered et
al. 2005). Due to the few data available on the presence of MF in odontogenic
cystic lesions, the aim of this study was to analyze the presence of MF by

immunohistochemical evaluation of a-SMA and the immunohistochemical
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expression of MMP-2 in radicular cysts, dentigerous cysts and keratocystic

odontogenic tumors.

MATERIAL AND METHODS

Thirty-five RCs, 22 DCs and 17 KOTs, from the archives of the Oral
Pathology Laboratory, University of Ribeirao Preto, Ribeirao Preto, Sao Paulo,
Brazil, were used in this study. RCs that presented a well formed cystic cavity, with
stratified, squamous epithelial lining were selected. In the KOTs there was no case
associated with the Nevoid basal cell carcinoma syndrome. Clinical and
epidemiological data were collected from the patients’ clinical charts. This study
was approved by the Research Ethics Committee of the University of Ribeirao
Preto.

All cases were histologically reviewed to confirm the diagnosis. In the RCs,
the inflammatory reaction present in the cystic capsule was evaluated as slight
(foci of inflammatory cells) or intense (diffuse inflammatory reaction).

For immunohistochemical reactions, 3 pm histological sections were
obtained from the paraffin-embedded tissue blocks and mounted on silane-coated
glass slides. Pressure cooker antigen retrieval was performed for 4 minutes in 10
mM citric acid solution (pH 6.0), followed by a washing step with phosphate-
buffered solution (PBS). The incubation with the anti-MMP-2 (polyclonal, dilution

1:200, NeoMarkers, Labvision Corporation, Fremont, USA) and anti-a-SMA (clone
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1A4, dilution 1:200, DakoCytomation, Glostrup, Denmark) primary antibodies was
carried out for 18 h at 4°C. Secondary antibodies conjugated to a streptavidin—
biotin—peroxidase system (strept ABC complex/HRP duet, mouse/rabbit;
DakoCytomation Norden A/S) were incubated for 30 minutes, followed by
application of diaminobenzidine as the chromogen. Slides were counterstained with
Harris hematoxylin, mounted, and blinded analyzed by two of the authors. The
expression of a-SMA and MMP-2 was evaluated in the stroma (fibrous capsule) of
the studied lesions. Positive and negative controls were included in all reactions.

The percentage of positive cells in 10 high-power fields was used to classify
each lesion. The presence of cells positive for a-SMA was classified as negative (-),
scanty (+) or abundant (++), according to Kellermann et a/. (2007). In the same
way, positivity for MMP-2 was evaluated semi-quantitatively into negative (-),
scanty (+) and abundant (++), according to the quantity of MMP-2 expression
observed.

For statistical analysis, the lesions were compared with regard to the
expression of the studied antibodies, and it was verified whether there was
correlation between a-SMA and MMP-2 in each cystic lesion. The correlations were
evaluated by the Fisher exact test and Spearman correlation coefficients, adopting

a significance of 5%.
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The clinical and epidemiological data of the lesions are listed in Table 1. The

immunohistochemical findings are in the sections regarding to each lesion.

Table 1 — Clinical and epidemiological data of the studied cystic lesions

Clinical features Lesions*
RC DC KOT
n=35 n=22 n=17
Gender
Male 21 (60.0%) 13 (59.1%) 10 (58.8%)
Female 14 (40.0%) 9 (40.9%) 7 (41.2%)
Mean age 42.2 (19-78 years) 29 (7-68 years) 45.8 (13-78 years)
Site
Maxilla 20 (57.1%) 17 (77.3%) 5 (29.4%)
Mandible 15 (42.9%) 5 (22.7%) 12 (70.6%)

*RC- radicular cyst; DC — dentigerous cyst; KOT — keratocystic odontogenic tumor

Radicular Cyst

Of the 35 cases of RC, 23 (65.7%) presented a fibrous capsule with diffuse

inflammatory reaction and in 12 (34.3%) there was focal inflammation. Twenty-

three cases (65.7%) did not express a-SMA, 11 (31.4%) presented few positive

cells for a-SMA and one case (2.8%) presented abundant positive cells (Fig. 1).
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MMP-2 had weak positivity in 24 cases (68.5%) (Fig. 2), strong positivity in 10

(28.5%) and one case (2.8%) was negative.

Figure 1 —Abundant positive cells for a-SMA in the fibrous capsule of radicular cyst

(streptavidin-biotin-peroxidase method, original magnification, x200).
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Figure 2 - Immunolocalization of MMP-2 in stroma of radicular cyst

(streptavidin-biotin-peroxidase method, original magnification, x200).
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Dentigerous Cyst

The expression of a-SMA was negative in 14 cases (63.6%), 7 (31.8%)
presented scanty positive cells for a-SMA and one case (4.5%) had abundant
positive cells. The expression of MMP-2 was weak in 20 cases (90.9%) and in 2
cases was negative (9.1%).
Keratocystic Odontogenic Tumor

Of the 17 cases of KOTs, 9 (52.9%) did not express a-SMA, 6 (35.2%)
showed scanty positive cells (Fig. 3) and two (11.7%) had abundant positive cells.
MMP-2 had weak positivity in 13 cases (76.4%), strong positivity in 3 (17.6%) and

one case (5.8%) was negative.
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Figure 3 — Few a-SMA positive cells in the connective tissue adjacent to

epithelial lining in keratocystic odontogenic tumor (streptavidin-biotin-

peroxidase method, original magnification, x200)
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Statistical Analysis

Although KOT had presented more MF than RC and DC, the statistical
analysis evidenced no significant difference in the number of MF among the
studied lesions (p=0.7). Regarding to the expression of MMP-2, significantly
stronger expression was evidenced (p=0.009) in the RCs in comparison with the
KOTs and DCs. No positive correlation between a-SMA and MMP-2 in RC, DC and
KOT was observed. The data regarding to the immunohistochemical expression of

a-SMA and MMP-2 are listed in Table 2.

Table 2 — Immunohistochemical expression of a-SMA and MMP-2 in radicular cysts (RC),

dentigerous cysts (DC) and keratocystic odontogenic tumors (KOT)

Variables Lesions P-value
RC DC KOT
n=35 (%) n=22 (%) n=17 (%)
a-SMA expression
Negative 23 (65.7) 14 (63.6) 9 (52.9) 0.7
Scanty 11 (31.4) 7 (31.8) 6 (35.3)
Abundant 1(2.9) 1 (4.6) 2 (11.8)
MMP-2 expression
Negative 0 (0.0) 2(9.1) 1(5.9) 0.009*
Weak 24 (70.6) 20 (90.9) 13 (76.5)
Strong 10 (29.4) 0 (0.0) 3 (17.6)

*Statistically significant
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DISCUSSION

Cystic odontogenic lesions, such as RCs, DCs and KQOTs, are originated from
embryologic remnants of odontogenic epithelium; however, they exhibit different
degrees of aggressiveness and biological behavior. Several factors related to the
epithelium are associated with the distinct biological behavior of odontogenic
lesions, such as cell proliferation markers, tumor suppressor genes and other
proteins related to the pathways of cell cycle activity, such as HSP70 (Agaram et
al. 2004, Kichi et al. 2005, Li et al. 1994, Malcic et al. 2008, Piattelli et a/. 2001,
Shear 2002). On the other hand, studies on mesenchymal factors that could be
associated with the pathogenesis and development of odontogenic lesion are
scarce.

Under normal and pathological conditions, the stroma is essential for the
maintenance of the epithelial tissue. In pathological conditions, particularly in
carcinomas, the epithelial cells induce the formation of a desmoplastic or reactional
stroma, composed of inflammatory cells, small vessels, extracellular matrix
components, fibroblasts and myofibroblasts. The differentiation of MF in the
stroma plays an important function due to their capacity to produce collagen and
synthesize enzymes, such as matrix metalloproteinase 2, which could be
associated with tumor growth and progression (Desmouliere et al. 2004).

Studies have demonstrated that the increase of MF in the stroma of several

malignant neoplasms, including those from oral cavity, is related to a worse
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prognosis (Kellermann et a/. 2007, Mukaratirwa et al. 2005, Offersen et al. 2003,
Orimo & Weinberg 2006). In oral squamous cell carcinomas, the increase of MF
was significantly correlated with lymph node metastases, vascular and perineural
invasion, in addition to shorter overall survival. Furthermore, MF were not
observed in the stroma of normal oral mucosa and leukoplakias with epithelial
dysplasia, but approximately 60% of the squamous cell carcinomas contained a
significant quantity of MF (Kellermann et a/. 2007).

The presence of MF in odontogenic lesions has been few investigated, with
scarce previously published reports in the English-language literature (Lombardi &
Morgan 1995, Rothouse et al. 1980, Smith & Bartov 1986, Vered et a/. 2005). The
number of MF is significantly higher in KOT than in DC, correlating with a more
aggressive clinical behavior (Vered et a/. 2005). In the present study, although no
statistically significant difference in the presence of MF was evidenced, KOT
presented the highest number of cases positive for a-SMA, when compared to RC
and DC. This finding suggests that the MF can be involved in the progression and
maintenance of these lesions.

In malignant neoplasms, MMP-2 (72 KDa gelatinase A, collagenase type 1V)
and its inhibitor TIMP-2 play important function during the tumor progression,
vascular invasion and metastases. Due to the capacity of MMP-2 to degrade type
IV collagen, the main structural component of basal membrane, as well as the

gelatins, its expression has been associated with the invasive phenotype and
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metastatic potential of tumors (Egeblad & Werb 2002, Kumamoto et a/. 2003,
O'Grady et al. 2007).

In our study, all studied lesions were positive for MMP-2, with significantly
stronger positivity being observed in the RCs. As the RCs presented inflammatory
infiltrate of varied intensity in the conjunctive capsule, perhaps the higher
expression of MMP-2 is related to the presence of inflammatory cells and IL-1q,
which stimulate MMP-2 production (Kubota et a/. 2002, Oka et a/. 2005).

MMP-2 positive stromal cells were observed in stroma from ameloblastoma,
in close contact with bone tissue, suggesting that this gelatinase is capable of
digesting bone matrix and contributing to tumor invasion (Pinheiro et a/. 2004).
Growth factors, including TGF-B1 and tumoral necrosis factor-alpha (TNFa), which
are produced in high quantities by the MFs, induce the secretion of MMP by MF,
contributing to bone reabsorption (Porter et a/. 2004). Thus, our findings indicate
that the synthesis of MMP-2 and the presence of MF in the stroma can eventually
contribute to adjacent bone tissue reabsorption and be important in the
progression of the studied cystic lesions, although no positive correlation between
a-SMA and MMP-2 had been observed.

In summary, MF and MMP-2 are frequent in RCs, KOTs and DCs, with
greater expression of MF in KOTs and of MMP-2 in RCs. The presence of these
components in the conjunctive capsule seems to contribute to bone reabsorption,

favoring the development of these lesions.
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LesOes cisticas odontogénicas sao formadas a partir de remanescentes
embrionarios de epitélio odontogénico. Entretanto, exibem caracteristicas clinicas,
histoldgicas, radiograficas e comportamento bioldgico distintos. Essas diferencas
podem ser atribuidas as caracteristicas especificas que o tecido epitelial adquire
nas diferentes lesdes cisticas odontogénicas, provavelmente devido a proliferacao
celular e a diferenciacao proprias de cada lesdo. Varios fatores relacionados ao
epitélio cistico estdo associados ao comportamento bioldgico distinto dos cistos
odontogénicos, como indices de proliferacdo celular, genes supressores de tumor e
outras proteinas relacionadas a vias de atividade do ciclo celular. Entre as lesdes
cisticas odontogénicas, destacam-se o cisto radicular, de origem inflamatéria, o
cisto dentigero e o tumor odontogénico queratocistico (BROWNE, 1975; LI et al.,
1994; PIATTELLI et al., 2001; SHEAR, 2002; AGARAM et al., 2004; KICHI et al.,
2005; MALCIC et al., 2008).

Embora os cistos sejam lesOes epiteliais, a capsula de tecido conjuntivo
fibroso pode exercer fungdes importantes no desenvolvimento dessas lesoes.
Assim, além do estudo de proteinas envolvidas ou expressas em células epiteliais
do revestimento, é importante identificar proteinas e células presentes na capsula
de tecido conjuntivo, que eventualmente podem participar da progressao das
lesbes cisticas odontogénicas. Dessa forma, avaliou-se a expressao
imunoistoquimica da proteina p53, do antigeno Ki-67 e da proteina syndecan-1

(CD138) nas células do revestimento epitelial e a expressao imunoistoquimica de
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a-actina de musculo liso, para pesquisa de miofibroblastos e MMP-2 na capsula de
tecido conjuntivo.

Para analisar a expressdao imunoistoquimica da proteina p53, Ki-67,
syndecan-1 (CD138), a-actina de musculo liso e MMP-2 em cistos radiculares,
cistos dentigeros e tumores odontogénicos queratocisticos, realizou-se um estudo
retrospectivo utilizando casos originados do arquivo do Servigo de Patologia da
Universidade de Ribeirao Preto, os quais estavam incluidos em parafina. Esse tipo
de estudo é importante, pois pode revelar informacdes referentes a fatores
progndsticos microscopicos e imunoistoquimicos associados as neoplasias
malignas, assim como caracteristicas histopatoldgicas e imunoistoquimicas que
podem contribuir para melhor compreensdao do inicio, desenvolvimento e
comportamento bioldgico de varias patologias.

O syndecan-1 tem sua maior expressao em tecidos epiteliais bem
diferenciados, sobretudo aqueles estratificados e pavimentosos que compdoem a
pele. Além disso, sua expressao tem sido correlacionada ao progndstico de
carcinomas espinocelulares de cabeca e pescoco (INKI et al., 1994) e ao potencial
de malignizagdo de lesdes cancerizaveis (SOUKKA et al., 2000). Como as lesOes
cisticas odontogénicas sdo essencialmente epiteliais, o syndecan-1 pode
desempenhar papel importante no desenvolvimento e progressao dessas lesoes.
Entretanto, ndo ha estudos que avaliem a expressao dessa proteina em cistos

odontogénicos.
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A diminuicdo da expressao de syndecan-1 nas células epiteliais altera a
morfologia e organizacgao celular, o arranjo e a expressao das moléculas de adesao
e o controle do crescimento dependente da ancoragem, o que resulta num
indicador de transformacao celular maligna, crescimento invasivo e atipia celular,
devido a diminuicdo da aderéncia intercelular e da célula com a matriz extracelular
(KATO et al., 1995; MUKUNYADZI et al., 2002; BOLOGNA-MOLINA et al., 2008).
Entretanto, a expressao de syndecan-1 também pode estar associada a
diferenciacao dos tumores de cabegca e pescoco. Os tumores pequenos e bem
diferenciados expressam fortemente o syndecan-1, enquanto que os tumores
indiferenciados sinalizam baixos niveis de syndecan-1 (INKI et al., 1994).

A expressao de syndecan-1 foi observada nos diferentes subtipos de
ameloblastomas, em alteracdes displasicas do epitélio oral, além de carcinomas
espinocelulares de cabeca e pescoco, onde a expressdao diminuida correlacionou
com aumento da capacidade invasiva da lesao, potencial de malignizacao,
potencial metastatico e pior prognostico (INKI et al., 1994; SOUKKA et al., 2000;
MUKUNYADZI et al., 2002; MUKUNYADZI et al., 2003; LEOCATA et al., 2007;
BOLOGNA-MOLINA et al., 2008). Por outro lado, a maior expressao de syndecan-1
correlacionou com pior progndstico em carcinomas de mama, pancreas e no
mieloma multiplo (SANDERSON, 2001; SANDERSON; B@RSET, 2002; MAEDA et al.,

2004; GOTTE et al., 2007).
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Nas lesdes odontogénicas estudadas, a expressao do syndecan-1 no epitélio
foi acentuada em todas as lesdes, sendo positiva em 85,5% dos casos de cistos
radiculares, 95,5% dos cistos dentigeros e presente em todos os casos de tumores
odontogénicos queratocisticos. Entretanto, essa diferenca nao foi estatisticamente
significante. Interessantemente, nos cistos radiculares houve expressao diminuida
ou ausente em regides do epitélio localizadas em areas com reacao inflamatoria
intensa. Provavelmente, a agressividade causada pelas células inflamatdrias no
epitélio de revestimento, tenha contribuido para diminuir a expressao da proteina.
Da mesma forma, nos tumores odontogénicos queratocisticos, em areas de
revestimento epitelial tipico da les3ao, a expressao se manteve forte mesmo na
presenca de células inflamatdrias. Na presenca de alteracao morfoldgica do
revestimento epitelial em areas inflamadas, com hiperplasia epitelial e formacao de
projecoes epiteliais em direcdo a capsula, a expressao também era diminuida ou
ausente. Outro achado interessante foi observado em um caso de tumor
odontogénico queratocistico com displasia epitelial, que apresentava diminuigdo da
expressao de syndecan-1.

O syndecan-1 participa praticamente de todos os processos envolvidos na
modulagdo da inflamacdo, principalmente nas interacOes entre leucdcitos e células
endoteliais (GOTTE, 2003), o que explica a sua expressdo em células inflamatdrias

de 65,7% dos casos de cistos radiculares.
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O Ki-67 foi significativamente mais expresso na camada suprabasal dos
tumores odontogénicos queratocisticos, quando comparado as outras lesdes
estudadas. Estes resultados sao consistentes com outros estudos (LI et al., 1994;
LI et al., 1995; SUZUKI et al., 2005, KICH et al., 2005; CLARK et al., 2006). A
expressao da p53 foi observada tanto na camada basal quanto na suprabasal em
68,5% dos cistos radiculares, 72,7% dos cistos dentigeros e 82,3% dos tumores
odontogénicos queratocisticos. O aumento da expressao de p53 nos tumores
odontogénicos queratocisticos em relagdo aos cistos radiculares e cistos
dentigeros, embora ndo significativa, também foi observado de forma semelhante
em outros estudos (LI et al., 1996; PIATTELLI et al., 2001; SHEAR, 2002; MALCIC
et al., 2008).

Nos cistos radiculares e tumores odontogénicos queratocisticos, correlagao
positiva foi observada entre p53 e Ki-67, p53 e expressao e intensidade de
syndecan-1, Ki-67 e expressao e intensidade de syndecan-1, e entre a expressao e
intensidade de syndecan-1. A correlacao entre a expressao de syndecan-1 e
marcadores de proliferacao celular sugere que syndecan-1 tenha importante papel
na progressao e desenvolvimento dos cistos radiculares e tumores odontogénicos
queratocisticos. Assim, o desenvolvimento e uso de medicacOes intracanais com
inibidores de syndecan-1 nas suas composicoes em dentes portadores de cisto
radicular poderiam contribuir para acelerar a regressao da lesao e,

consequientemente, o processo de reparo 6sseo periapical.
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A ativacao de miofibroblastos no estroma parece ser uma etapa importante
no crescimento e progressao tumoral (DESMOULIERE et al., 2005). Recentes
estudos demonstraram que o aumento da expressao de miofibroblastos no
estroma de varias neoplasias malignas, incluindo aquelas de cavidade bucal, esta
relacionado a um pior progndstico para os pacientes (OFFERSEN et al., 2003;
DESMOULIERE et al., 2004; MUKARATIRWA et al., 2005; ORIMO et al., 2006;
KELLERMANN et al., 2007). Em carcinomas espinocelulares da cavidade bucal, o
aumento de miofibroblastos foi significativamente correlacionado a metastases
linfonodais, invasdao vascular e perineural, além de curta sobrevida global
(KELLERMANN et al., 2007).

Embora o estroma seja essencial para a manutencao do tecido epitelial
(TOMASEK et al., 2002), poucos estudos tém investigado fatores nao relacionados
ao epitélio, que poderiam estar associados a progressao e desenvolvimento de
lesGes cisticas, como a presenca de miofibroblastos (ROTHOUSE et al., 1980;
SMITH et al., 1986; LOMBARDI et al., 1995; VERED et al., 2005). No presente
estudo, avaliou-se a presenca de miofibroblastos e MMP-2 em trés lesGes cisticas
odontogénicas distintas. O tumor odontogénico queratocistico apresentou maior
numero de casos positivos para a-actina de musculo liso, quando comparado aos
cistos radicular e dentigero. Como reconhecidamente o tumor odontogénico

queratocistico apresenta comportamento bioldgico mais agressivo que as outras
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lesbes estudadas, eventualmente a presenca de miofibroblastos na capsula de
tecido conjuntivo pode desempenhar papel importante na progressao da doenca.

Em relacdo a MMP-2, todas as lesOes estudadas foram positivas, com
positividade mais forte nos cistos radiculares. Como os cistos radiculares
apresentam infiltrado inflamatorio de intensidade variada na capsula conjuntiva,
talvez a maior expressao de MMP-2 esteja relacionada a presenca de células
inflamatdrias.

Em resumo, miofibroblastos e MMP-2 apresentam frequente positividade em
cistos radiculares, tumores odontogénicos queratocisticos e cistos dentigeros, com
maior expressao de miofibroblastos em tumores odontogénicos queratocisticos e
de MMP-2 em cistos radiculares. A partir disso, esses componentes do estroma
cistico podem ser importantes na progressao das lesOes cisticas estudadas.
Adicionalmente, a expressao de syndecan-1 nao parece ser um fator determinante
para as caracteristicas histopatoldgicas e progressao distintas das lesdes cisticas
estudadas. Entretanto, devido a sua correlacdo positiva com p53 e Ki-67, o
syndecan-1 parece estar envolvido na progressao de cistos radiculares e tumores
odontogénicos queratocisticos.

Para melhor compreensao dos mecanismos envolvidos na progressao dessas
lesdes, novos estudos devem ser realizados com o objetivo de se avaliar outras
proteinas expressas no epitélio de revestimento e capsula conjuntiva, utilizando

além da imunoistoquimica, técnicas de biologia molecular.
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Anexo 1 — Detalhamento da Metodologia

DETALHAMENTO DA METODOLOGIA

CONSTITUICAO DA AMOSTRA

Para o estudo, foram selecionados 35 casos de cisto radicular, 17 de tumor
odontogénico queratocistico e 22 de cisto dentigero, todos do arquivo do
Laboratério de Patologia Bucal, Universidade de Ribeirdo Preto, Sdo Paulo,
diagnosticados entre 1994 e 2006. Consideraram-se como critérios de inclusdo os
casos de cisto radicular que apresentaram cavidade cistica bem formada, com
tecido epitelial de revestimento se mostrando bem diferenciado, pavimentoso e
estratificado, além de disponibilidade de material arquivado em parafina suficiente
para confirmagao histopatolégica e para novos cortes, que foram utilizados nas
reacOes de imunoistoquimica. A disponibilidade de material também foi critério de
inclusdo para os cistos dentigeros e para os tumores odontogénicos

queratocisticos.

METODOLOGIA

Trata-se de um estudo retrospectivo, cujos dados clinicos e epidemioldgicos
foram obtidos das fichas clinicas dos pacientes. O estudo foi aprovado sem
restricdes pelo Comité de Etica em Pesquisa da Universidade de Ribeirdo Preto

(Anexo).
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A partir das amostras existentes nos blocos de parafina arquivados,
realizaram-se novos cortes com 5 pm de espessura para a realizagao de coloracao
de hematoxilina-eosina (HE) para analise morfolédgica e confirmacdo do
diagndstico. Apds a revisao histopatologica e confirmacdo do diagndstico, os
blocos de parafina das lesOes selecionadas foram secionados para obtencao de
cortes histoldgicos de 3 um de espessura, os quais foram colocados sobre laminas
devidamente revestidas com organo-silano (Sigma-Aldrich, St. Louis, MO, EUA).

Os cortes obtidos foram submetidos a técnica imunoistoquimica descrita a
seguir, pelo método da estreptavidina-biotina-peroxidase. Os cortes foram
desparafinados, deixando-os por 24 horas em estufa a 60°C, xilol a 60°C por 20
minutos, xilol a temperatura ambiente por 20 minutos e, em seguida, hidratados
em etanol 100%, 95%, 70% e agua corrente e destilada. A recuperacao antigénica
foi realizada fervendo-se a solugao tampao de citrato 10 mM pH 6,0, em panela de
pressdo (Eterna®, Nigro Aluminio Ltda, Araraquara, S0 Paulo, Brasil) destampada.
Apds isso, mergulharam-se as laminas e lacrou-se a panela com a valvula de
seguranca aberta. Ocorrendo a saida do vapor saturado, abaixou-se a valvula de
seguranga e aguardou-se a pressurizacao total. Transcorridos 04 minutos, a panela
ainda fechada ficou sob agua corrente até a sua despressurizacdo total, seguida
por sua abertura e lavagem das laminas em agua corrente e destilada.

Foi realizado o bloqueio da peroxidase endégena com H,0, 3%, com 4

trocas de 5 minutos cada e por lavagens em agua corrente e destilada e com
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solucao salina tamponada com fosfatos (PBS-phosphate buffered saline) 10 mM,
pH 7,4, por 5 minutos. Posteriormente, realizou-se incubacao com anticorpos
primarios diluidos em titulos previamente estabelecidos em tampao PBS contendo
albumina bovina (BSA) 1% (Sigma-Aldrich, cat # A9647, St. Louis, MO, EUA) e
azida sddica 0,1%, por 18 horas a 4°C em camara Umida. Foram realizadas trés
lavagens em tampao PBS com 3 trocas de 3 minutos cada. Os anticorpos primarios
utilizados, os clones, diluicdes e seus respectivos fabricantes, estao listados na

Tabela 1.

Tabela 1 - Lista de anticorpos primarios utilizados no estudo.

Anticorpos Clones Diluicao Fabricantes
Anti-proteina p53 DO-7 1:200 DakoCytomation, Glostrup, Dinamarca
Anti-Ki67 MIB-1 1:200 DakoCytomation, Glostrup, Dinamarca
Anti-syndecan-1  MI15 1:200 DakoCytomation, Glostrup, Dinamarca
(CD138)

Anti-MMP-2 Policlonal 1:200 NeoMarkers
Anti-a-actina de 1A4 1:200 DakoCytomation, Glostrup, Dinamarca
musculo liso

Seguiu-se a técnica com o sistema de amplificacdo, em que as laminas
foram incubadas por 30 minutos a 37° C com IgG biotinilada associada ao
complexo estreptavidina-biotina-peroxidase (StrepABC Complex/HRP Duet, Kkit,
DakoCytomation, Glostrup, Dinamarca) seguida por trés lavagens com tampao
PBS, com 3 trocas de 3 minutos cada.

As laminas foram entao reveladas em solucdo substrato contendo 60 mg de

3,3’ Diaminobenzidine Tetrahydrochloride (DAB) (Sigma-Aldrich, cat # D-5637, St.
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Louis, MO, EUA), 1 mL de Dimetilsulféxido (DMSO) e 1 mL de H,0, 6% (agua
oxigenada 20 vol) em 100 mL de PBS incubadas por 5 minutos a 37°C, ao abrigo
da luz.

As laminas foram lavadas em agua corrente e, posteriormente, em agua
destilada, sendo contra-coradas com Hematoxilina de Harris por um minuto.
Posteriormente, foram lavadas em agua corrente e destilada e imersas duas vezes
em agua amoniacal (hidréxido de amoénio 0,5%), lavando em seguida em agua
corrente e destilada. Os cortes foram entao desidratados em banhos de etanol
80%, 95% e 100% por duas vezes com duragao de 30 segundos cada, seguidos
de dois banhos de xilol durante 5 minutos cada um deles. Logo apds, procedeu-se
a montagem das laminas com Entellan neu (Merck, cat #1.07961, Alemanha) e

laminulas. Controles positivos e negativos foram incluidos em todas as reagoes.

ANALISE DAS REACOES IMUNOISTOQUIMICAS

Para a avaliacdo da reacao imunoistoquimica, foi utilizado microscdpio
optico Nikon (Eclipe E600, Toquio, Japao), analisando 10 campos com as objetivas
de 40x em cada lamina, totalizando 3.700 campos microscopicos analisados. A
leitura das reacOes foi realizada por dois observadores que fizeram avaliagdes em
separado da positividade ou negatividade da reacao. Nos casos em que a
marcacao imunoistoquimica falhou ou ndo foi possivel avaliar fragmento

representativo da lesdo, o caso foi considerado ndo avaliavel, sendo descartado da
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amostra. Considerou-se célula positiva aquela que apresentava coloragdo
acastanhada, conferida pelo cromdgeno DAB.

Para o syndecan-1 (CD138), foram consideradas células positivas aquelas
que tiveram a membrana e/ou citoplasma marcados; para a MMP-2 e a a-actina de
musculo liso, considerou-se a positividade citoplasmatica; e para p53 e Ki-67,
positividade nuclear. A porcentagem de células positivas em 10 campos de maior
aumento (400x) foi utilizada para classificar cada lesao cistica, utilizando os
seguintes valores: CD138 (negativo: <5% de células positivas, expressao fraca:
5%-50% de células positivas, expressao forte: >50% de células positivas), Ki-67
(negativo: <5% de células positivas, expressao fraca: 5%-50% de células
positivas, expressao forte: >50% de células positivas) e p53 (negativo: <5% de
células positivas, positivo: >5% de células positivas). A positividade das
expressdes de a-actina de musculo liso e de MMP-2 foi avaliada somente na
capsula fibrosa das lesOes. Para a-actina de musculo liso, considerou-se a lesao
negativa (-), escassa (+) ou abundante (++), seguindo os critérios de Kellerman
et al. (2007), enquando a imunoexpressao de MMP-2 foi classificada como
negativa (-), positividade fraca (+) ou positividade forte (++), de acordo com a
quantidade de MMP-2 imunoexpressa. Além disso, para o CD138, analisou-se a
intensidade da positividade das células epiteliais (+: fraca intensidade; ++: forte

intensidade).



Anexo 1 — Detalhamento da Metodologia

ANALISE ESTATISTICA

Inicialmente, foi feita analise descritiva dos marcadores, identificando a
freqiéncia absoluta e relativa das respostas obtidas. Depois, utilizando o programa
estatistico SAS, foram comparadas a expressao dos marcadores entre as lesoes
pelo teste exato de Fisher e a correlagdo entre as proteinas estudadas em cada
uma das lesdes cisticas, por meio da correlacao de coeficiente de Spearman,

adotando significancia de 5%.



Anexo 2 — Detalhamento da Andlise Estatistica

DETALHAMENTO DA ANALISE ESTATISTICA

HO) NAO EXISTE DIFERENGA ENTRE LESAO E ESCORES;

H1) EXISTE DIFERENGA ENTRE LESAO E ESCORES;

REGRA DE DECISAO (NfVEL DE SIGNIFICANCIA DE 5%):

SE O P-VALOR (MARCADO EM VERMELHO) FOR >0.05 ENTAO NAO REJEITA HO;

SE O P-VALOR (MARCADO EM VERMELHO) FOR <0.05 ENTAO REJEITA HO

The FREQ Procedure
Table of lesao by p53
Lesao p53
Frequency
Percent
Row Pct
Col Pct 0 1 Total

L1 11 24 35
14.86 32.43 47.30
31.43 68.57
57.89 43.64

L2 2 15 17

270 20.27 2297
11.76 88.24
10.53 27.27

L3 6 16 22

8.11 21.62 29.73
27.27 72.73
31.58 29.09

Total 19 55 74
25.68 74.32 100.00




Anexo 2 — Detalhamento da Andlise Estatistica

The FREQ Procedure

Statistics for Table of lesao by p53

Fisher's Exact Test

Table Probability (P) 0.0198

Prep 0.3539

Sample Size = 74



Anexo 2 — Detalhamento da Andlise Estatistica

The FREQ Procedure

Table of lesao by ki67BASAL

lesao ki67
Frequency
Percent
Row Pct
Col Pct 0 1 2 Total

L1 15 15 5 35
20.27 20.27 6.76 47.30
42.86 42.86 14.29
4412 4412 83.33

L2 9 7 1 17
1216 946 1.35 22.97
52.94 41.18 5.88
26.47 20.59 16.67

L3 10 12 0 22
13.51 16.22 0.00 29.73
45.45 5455 0.00
29.41 3529 0.00

Total 34 34 6 74
45.95 4595 8.11 100.00

Statistics for Table of lesao by ki67

The FREQ Procedure

Statistics for Table of lesao by ki67

Fisher's Exact Test

Table Probability (P) 0.0012

Pr<=P 0.4217

Sample Size = 74



Anexo 2 — Detalhamento da Andlise Estatistica

The FREQ Procedure

Table of lesao by ki67 PARABASAL

lesao Ki67
Frequency
Percent
Row Pct
Col Pct 0 1 2 Total
L1 34 1 0 35

4595 1.35 0.00 47.30
97.14 2.86 0.00
60.71 5.88 0.00

L2 2 14 1 17

2.70 18.92 1.35 22.97
11.76 82.35 5.88
3.57 82.35 100.00

L3 20 2 0 22
27.03 2.70 0.00 29.73
90.91 9.09 0.00
35.71 11.76 0.00

Total 56 17 1 74
75.68 22.97 1.35 100.00

Statistics for Table of lesao by ki67

The FREQ Procedure

Statistics for Table of lesao by ki67

Fisher's Exact Test

Table Probability (P) 1.261E-11

Pr<=P <0.0001

Sample Size = 74



Anexo 2 - Detalhamento da Andlise Estatistica

The FREQ Procedure

Table of lesao by cd138 INTENSID

lesao cd138
Frequency
Percent
Row Pct
Col Pct 0 1 2 Total

L1 5 6 24 35

6.76 8.11 32.43 47.30
14.29 17.14 68.57
83.33 60.00 41.38

L2 0 1 16 17
0.00 1.35 21.62 22.97
0.00 5.88 94.12
0.00 10.00 27.59

L3 1 3 18 22
1.35 4.05 24.32 29.73
4.55 13.64 81.82
16.67 30.00 31.03

Total 6 10 58 74
8.11 13.51 78.38 100.00

Statistics for Table of lesao by cd138

The FREQ Procedure

Statistics for Table of lesao by cd138

Fisher's Exact Test

Table Probability (P) 0.0018

Pre=p 0.3224

Sample Size = 74



Anexo 2 - Detalhamento da Andlise Estatistica

The FREQ Procedure

Table of lesao by cd138 ESPRESS

lesao cd138
Frequency
Percent
Row Pct
Col Pct 0 1 2 Total

L1 5 9 0 14

6.76 12.16 0.00 18.92
35.71 64.29 0.00
83.33 52.94 0.00

L2 0 1 37 38
0.00 1.35 50.00 51.35
0.00 2.63 97.37
0.00 5.88 72.55

L3 1 7 14 22
1.35 9.46 1892 29.73
4.55 31.82 63.64
16.67 41.18 27.45

Total 6 17 51 74
8.11 22.97 68.92 100.00

Statistics for Table of lesao by cd138

The FREQ Procedure

Statistics for Table of lesao by cd138

Fisher's Exact Test

Table Probability (P) 2.337E-13

Pre=p <0.0001

Sample Size = 74



Anexo 2 - Detalhamento da Andlise Estatistica

The FREQ Procedure
lesao=L1
Table of tipo by ki67
tipo ki67
Frequency
Percent
Row Pct
Col Pct 0 1 2 Total
Basal 15 15 5 35
21.43 21.43 7.14 50.00
4286 42.86 14.29
30.61 93.75 100.00
parabasal 34 1 0 35
48.57 1.43 0.00 50.00
97.14 286 0.00
69.39 6.25 0.00
Total 49 16 5 70

70.00 22.86 7.14 100.00

Statistics for Table of tipo by ki67

The FREQ Procedure

Statistics for Table of tipo by ki67

lesao=L1

Fisher's Exact Test

Table Probability (P) 2.247E-07

Pre-p <0.0001

Sample Size = 70



Anexo 2 - Detalhamento da Andlise Estatistica

The FREQ Procedure
lesao=L2
Table of tipo by ki67
tipo ki67
Frequency
Percent
Row Pct
Col Pct 0 1 2 Total
Basal 9 7 1 17
26.47 20.59 294 50.00
52.94 4118 5.88
81.82 33.33 50.00
parabasal 2 14 1 17
5.88 41.18 294 50.00
11.76 82.35 5.88
18.18 66.67 50.00
Total 11 21 2 34

32.35 61.76 5.88 100.00

Statistics for Table of tipo by ki67

The FREQ Procedure

Statistics for Table of tipo by ki67

lesao=L2

Fisher's Exact Test

Table Probability (P) 0.0055
Pr<=P 0.0255

Sample Size = 34



Anexo 2 - Detalhamento da Andlise Estatistica

The FREQ Procedure

lesao=L3

Table of tipo by ki67
tipo ki67

Frequency

Percent

Row Pct

Col Pct 0 1 Total

basal 10 12 22
22.73 27.27 50.00
45.45 5455
33.33 85.71

parabasal 20 2 22
4545 455 50.00
90.91 9.09
66.67 14.29

Total 30 14 44
68.18 31.82 100.00

Statistics for Table of tipo by ki67

The FREQ Procedure

Statistics for Table of tipo by ki67

lesao=L3

Fisher's Exact Test
Table Probability (P) 0.0013
Two-sided Pr <= P 0.0028

Sample Size = 44



Anexo 2 - Detalhamento da Andlise Estatistica

Table of lesao by actina

lesao actina
Frequency
Percent
Row Pct
Col Pct 0 1 2 Total
L1 23 11 1 35

31.08 14.86 1.35 47.30
65.71 3143 2.86
50.00 45.83 25.00

L2 9 6 2 17
1216 8.11 270 22.97
52.94 35.29 11.76
19.57 25.00 50.00

L3 14 7 1 22
1892 946 135 29.73
63.64 31.82 4.55
30.43 29.17 25.00

Total 46 24 4 74
62.16 3243 5.41 100.00

Statistics for Table of lesao by actina

The FREQ Procedure

Statistics for Table of lesao by actina

Fisher's Exact Test

Table Probability (P) 0.0043
Pr<=P 0.7345

Sample Size = 74



Anexo 2 - Detalhamento da Andlise Estatistica

Table of lesao by mmp

lesao mmp
Frequency
Percent
Row Pct
Col Pct 0 1 2 Total

L1 0 24 10 34
0.00 32.88 13.70 46.58
0.00 70.59 29.41
0.00 42.11 76.92

L2 1 13 3 17
1.37 17.81 4.11 23.29
5.88 76.47 17.65
33.33 22.81 23.08

L3 2 20 0 22
274 27.40 0.00 30.14
9.09 90.91 0.00
66.67 35.09 0.00

Total 3 57 13 73
4.11 78.08 17.81 100.00

Statistics for Table of lesao by mmp

The FREQ Procedure

Statistics for Table of lesao by mmp

Fisher's Exact Test

Table Probability (P) 9.768E-05
Pr<=P 0.0094

Sample Size = 73



Anexo 2 - Detalhamento da Andlise Estatistica

The CORR Procedure — LESAO 1

Spearman Correlation Coefficients, N = 35
Prob > [r] under HO: Rho=0

p53 ki67BASAL ki67PARABASAL cd138INTENSID cd138ESPRESS

p53 1.00000 0.36562 0.11611 0.60669 0.39025

0.0308 0.5066 0.0001 0.0205

ki67BASAL 0.36562 1.00000 -0.18524 0.40499 0.23237

0.0308 0.2867 0.0158 0.1792

ki67PARABASAL 0.11611 -0.18524 1.00000 0.11409 0.13593

0.5066 0.2867 0.5140 0.4362

cd138INTENSID  0.60669 0.40499 0.11409 1.00000 0.70725

0.0001 0.0158 0.5140 <.0001

cd138ESPRESS  0.39025 0.23237 0.13593 0.70725 1.00000
0.0205 0.1792 0.4362 <.0001

The CORR Procedure— LESAO 2



Anexo 2 - Detalhamento da Andlise Estatistica

Spearman Correlation Coefficients, N = 17
Prob > [r] under HO: Rho=0

p53 ki67BASAL ki67PARABASAL cd138INTENSID cd138ESPRESS

p53 1.00000 0.33665 0.39276 0.68465 0.68465

0.1864 0.1189 0.0024 0.0024

ki67BASAL 0.33665 1.00000 0.25000 0.23049 0.23049

0.1864 0.3332 0.3735 0.3735

ki67PARABASAL 0.39276 0.25000 1.00000 0.57622 0.57622

0.1189 0.3332 0.0155 0.0155

cd138INTENSID  0.68465 0.23049 0.57622 1.00000 1.00000

0.0024 0.3735 0.0155 <.0001

cd138ESPRESS 0.68465 0.23049 0.57622 1.00000 1.00000
0.0024 0.3735 0.0155 <.0001

The CORR Procedure— LESAO 3

Spearman Correlation Coefficients, N = 22
Prob > [r] under HO: Rho=0

p53 ki67BASAL ki67PARABASAL cd138INTENSID cd138ESPRESS

p53 1.00000 0.26087 -0.16137 0.21569 0.34330
0.2409 0.4731 0.3350 0.1178

ki67BASAL 0.26087 1.00000 0.28868 0.28938 0.10235
0.2409 0.1926 0.1915 0.6504

ki67PARABASAL -0.16137 0.28868 1.00000 0.14851 -0.07387
0.4731 0.1926 0.5095 0.7439

cd138INTENSID  0.21569 0.28938 0.14851 1.00000 0.45027
0.3350 0.1915 0.5095 0.0355

cd138ESPRESS  0.34330 0.10235 -0.07387 0.45027 1.00000

0.1178 0.6504 0.7439 0.0355




Anexo 3 — Parecer do Comité de Etica

(/-
UNAERP

Ribeirdo Preto, 18 de dezembro de 2006

Prezado Senhor,

Vimos por meio desta informar que Comité de Etica em Pesquisa da Universidade de
Ribeirio Preto CEP/UNAERP analisou e aprovou sem restrigdes, o Projeto intitulado
“ESTUDO  IMUNOISTOQUIO COMPARATIVO DA EXPRESSAO DE
CITOQUERATINAS PTHRP, KI-67 E CELULAS INFLAMATORIAS EM CISTOS
PERIAPICAIS, CISTOS DENTIGEROS E TUMORES ODONTOGENICOS
QUERATOCISTICOS”, tendo como pesquisador Prof. Dr. Danyel Elias da Cruz Perez,
registrado sobre 0 ComEt: 085/06.

Temos ciéncia de que os estudos estdo sendo conduzidos na Universidade de

Ribeirido Preto — UNAERP.

Solicitamos que a senhora encaminhe os relatorios parciais e finais, bem como
envie-nos possiveis emendas e novos termos de consentimento livre e esclarecido, notifique
qualquer evento adverso sério ocorrido no centro e novas informagdes sobre a seguranga do

estudo para que possamos fazer o devido acompanhamento.

Hniversidade de Ribeirdo Preto

Av: Costabile Romano, 2201 - Bairro Ribeirania — Ribeirdo Preto-SP - CEP. 14096-380
Fone: (xx16) 3603-6915 - e-mail cetica@unaerp.br
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ARTIGO 1: SYNDECAN-1, Ki-67 AND p53 EXPRESSIONS IN ODONTOGENIC
CYSTIC LESIONS
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Anexo 5 — Fotomicrografias

FOTOMICROGRAFIAS

Zitat. : . Yoas Wl

Cisto Radicular. A. Aspecto microscopico classico, com cavidade cistica revestida por epitélio
estratificado, pavimentoso e ndo queratinizado (hematoxilina-eosina) (200x). B. Expressao forte de
syndecan-1 no epitélio cistico (200x). C. Diminuigdo da expressdo de syndecan-1 no epitéio cistico em
regides com infiltrado inflamatério. Presenca de expressdo forte de syndecan-1 nas células
inflamatdrias da capsula (200x). D. Apenas as células da camada basal apresentam-se positivas para
o syndecan-1 em areas com intenso infiltrado inflamatdrio (200x). E. Expressdo de p53 nas células da
camada basal e suprabasal do epitélio (setas) (200x). F. Expressdo de Ki-67 na camada epitelial
(setas) (400x) (estreptavidina-biotina-peroxidase).

il




Anexo 5 — Fotomicrografias

Cisto Dentigero. A. Aspecto microscdpico classico, com epitélio arranjado em quatro

camadas celulares (hematoxilina-eosina) (200x). B. Expressao forte de syndecan-1 nas
células epiteliais da camada cistica (200x). C. Expressdo do p53 na camada epitelial
(200x) D. Expressdao de Ki-67 nas células epiteliais (200x) (estreptavidina-biotina-

peroxidase).



Anexo 5 — Fotomicrografias

Tumor odontogénico queratocistico. A. Aspecto microscopico classico, com camada de paraqueratina
corrugada e células da camada basal dispostas em palicada (hematoxilina-eosina, 200x). B, C — Forte e
intensa expressdo de syndecan-1 no revestimento epitelial (200x). D. Expressao forte e intensa de syndecan-
1 onde a morfologia tipica da lesdo foi mantida (a direita) e auséncia da expressdo de syndecan-1 na regido
epitelial intimamente relacionada a reagdo inflamatdria (a esquerda) (200x). E. Expressdo imunoistoquimica
de p53 nas camadas basal e suprabasal (200x). F. Expressao imunoistoquimica de Ki-67 predominantemente
nas células da camada suprabasal (200x) (estreptavidina-biotina-peroxidase).



Anexo 5 — Fotomicrografias

Expressao imunoistoquimica da a-SMA nas lesdes cisticas odontogénicas. A. Presenca
abundante de células positivas na capsula fibrosa do cisto radicular. B. Presenca escassa
de células positivas na capsula fibrosa do cisto dentigero (setas). C. Poucos
miofibroblastos no tecido conjuntivo adjacente ao tecido epitelial de um tumor
odontogénico queratocistico (setas). D. Presenca abundante de células positivas no tumor
odontogénico queratocistico. (estreptavidina-biotina-peroxidase, 200x).



Anexo 5 — Fotomicrografias

Expressao imunoistoquimica de MMP-2 na capsula fibrosa de lesbes cisticas
odontogénicas. A. Positividade fraca de MMP-2 no cisto radicular (setas). B.
Positividade fraca na capsula de tecido conjuntivo do cisto dentigero (setas). C.
Positividade escassa na cdpsula do tumor odontogénico queratocistico (setas)
(estreptavidina-biotina-peroxidase, 200x).
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