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RESUMO
OBJETIVO: investigar a presenga dos eosindfilos na neoplasia intraepitelial oral (NIO)
e no carcinoma de células escamosas da cavidade bucal (CCEO) e a sua relagdo com a

invasao.

MATERIAL E METODOS: Noventa e nove bidpsias foram selecionadas e subdivididas
em 6 grupos: NIO-1 (16 casos), NIO-2 (18 casos), NIO-3 (17 casos), CCEO
microinvasivo (10 cases), CCEO invasivo ndo metastatico (22 casos) e CCEO invasivo
metastatico (16 casos). As laminas, contendo os cortes das diferentes lesdes, foram
coradas com hematoxilina e eosina (H/E), e os eosinofilos foram, entdo, quantificados. A
primeira area selecionada foi consistituida por um campo contendo o maior nimero de
eosinofilos (eos/hpf) seguido por mais nove hpfs consecutivos (eos/10hpf), cobrindo uma

area de 0.576mm?/10 hpf.

RESULTADO: A distribui¢ao dos eosindfilos foi associada a severidade do diagnostico
(p<0.01), porém, diferenca significativa foi observada somente entre os grupos NIO-3 ou
CCEO microinvasivo e CCEO nao metastatico e metastatico (p<0.01). O limiar para a
invasdo foi de 7eos/10hpf com sensibilidade de 62,5% e especificidade de 96,1%.
Nenhum eosinofilo foi observado no grupo NIO-1, enquanto que em NIO-2, apenas 2
(11.11%) dos 18 casos foram positivos. Em NIO-3, 5 (29.41%) dos 17 casos mostraram
eosinofilia tecidual; 4 dos quais tiveram >3 eos/hpf ou >7 eos/10hpf. Trés casos foram
suspeitos de invasdo; dois deles tiveram historia prévia de CCEO e apresentaram 7
eos/hpfou 16 eos/10hpfe 8 eos/hpt ou 26 eos/10hpf. Quatro (40%) dos 10 casos de CCEO
microinvasivo foram positivos para eosinofilo e apresentaram >3 eos/hpf and >7
eos/10hpf. Apesar de ndo ter sido significantivamente diferente, o grupo de CCEO
invasivo ndo metastatico teve maior niumero de casos (68.2%) com >22 eos/10hpf

contrastando com 50% observados no CCEO invasivo metastatico.

CONCLUSOES: Nossos resultados sugerem que os eosinofilos podem ser considerados
um indicador de invasao nos casos de NIO, o que auxiliaria o diagnéstico principalmente

nos casos dificeis e de bidpsias pequenas.

Palavras chave: eosiofilia tecidual, neoplasia intra-epitelial oral (NI1O), displasia epitelial

oral, carcinoma de células escamosas da cavidade bucal (CCEO)






ABSTRACT
OBJECTIVE: to investigate the presence of eosinophils in oral intraepithelial neoplasia

(OIN) and OSCC lesions and its relation to invasion.

MATERIAL AND METHODS: Ninety-nine oral biopsies were selected and subdivided
into: OIN-1(16 cases), OIN-2 (18 cases), OIN-3 (17 cases), microinvasive OSCC (10
cases), non-metastatic OSCC (22 cases) and metastatic OSCC (16 cases). The tissue

eosinophilia was evaluated histologically in slices stained with hematoxylin and eosin.

RESULTS: Eosinophil distribution was associated with diagnosis severity (p<0.01). A
significant difference was found between OIN-3 or microinvasive OSCC and non-
metastatic or metastatic OSCC. Stromal invasion threshold was 7 eos/10 hpf (96.1%
specificity and 62.5% sensitivity). Eosinophils were absent in OIN-1; in OIN-2, 2 cases
were positive. In OIN-3, 5 cases showed tissue eosinophilia, 4 of which had >3 eos/hpf
or >7 eos/10 hpf. Three cases were suspected of invasion; 2 had a previous history of
OSCC with elevated eosinophil infiltrate. In microinvasive OSCC, the four positive cases
presented >3 eos/hpf and >7 eos/10 hpf. Although not significantly different, non-
metastatic invasive OSCC had a higher number of cases (68.2%) with >22 eos/10hpf
contrasting with 50% in metastatic OSCC.

CONCLUSIONS: Our results suggest that eosinophils can be considered an indicator of

invasion in OIN, helping in cases of difficult diagnosis.

Keywords: tissue eosinophilia, oral intraepithelial neoplasia (OIN), oral epithelial
dysplasia, oral squamous cell carcinoma (OSCC).
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LISTA DE ABREVIATURAS

NIO — neoplasia intra-epitelial oral

CCE - Carcinoma de c¢lulas escamosas

NK - natural killer

CD - células dendriticas

EPO - peroxidase eosinofilica

MBP - proteina basica principal

ECP - proteina catidnica eosinofilica

EDN - neurotoxina derivada de eosinofilos
TGF-a - fator de crescimento transformado alfa
TGF-p - fator de crescimento transformado beta
GM-CSF - fator estimulador de colonias degranuldcitos-macrofagos
IL — interleucina

IFN-y — Interferon- gama

TNF-a — fator de necrose tumoral alfa

TATE - eoinofilia tecidual associada a tumores
HPF - high-power field

AUC - area sob a curva

Curva ROC - Receiver Operating Characteristic
DU 145 e PC-3 - células tumorais prostaticas

CCS (SCC-9) - linhagem de células tumorais epiteliais
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Introdugdo

1. INTRODUCAO

Carcinoma de células escamosas conta com mais de 90% dos canceres da cavidade bucal
e ¢ considerado a maior causa de morbidade e mortalidade em todo mundo
(Warnakulasuriya 2009). Na mucosa bucal, o epitelial alterado pode inicialmente
apresentar-se como uma neoplasia intra-epitelial oral (NIO) or displasia epitelial e entdo,
progredir para um bem estabelecido carcinoma de células escamosas com um minimo de
invasdo (CCEO microinvasivo) ou com uma invasdao mais profunda (CCEO invasivo).
Essas lesdes estao frequentemente associadas ao infiltrado inflamatorio tal como, células
B, células T, natural killer (NK), células T NK, células dendriticas (CD), macréfagos e
também eosindfilos (Sakkal et al, 2016; Martinelli-Klay et al, 2009; Lombardi et al,
2008).

Eosinoéfilos sdo leucécitos principalmente relacionados com infecgdes parasitarias (ex.
infecgdes causadas por helmintos) e doengas alérgicas. De acordo com a literatura, essas
células sdo capazes de estimular ou inibir a imunidade anti-tumor, sugerindo um
importante papel na imunologia. Sob diversos estimulos, os eosinofilos podem liberar
varias proteinas tais como, peroxidase eosinofilica (EPO), proteina basica principal
(MBP), proteina catidnica eosinofilica (ECP), neurotoxina derivada de eosinofilos
(EDN), fatores de crescimento (TGF-a, TGF-, GM-CSF), citocitocinas (IL-8, IFN-y,
TNF-a, IL-4, IL-5, IL-13), leucotrienes, prostaglandina E2. Essas proteinas podem causar
a morte celular e a indu¢do da inflamagao, tdo bem como, contribuir para a progressao ou
regulacdo do tumor (Sakkal et al, 2016; Martinelli-Kldy et al, 2009; Lombardi et al,
2008).

A eosinofilia tecidual associada a tumores (TATE) tem sido bem estudada em diversas
regides (Szalayova et al, 2016; Spiegel et al, 2002; Spiegel, 2002) incluindo a regido da
cabega e pescogo (Bankur et al, 2016; Tadbir et al, 2009; Said et al, 2005; Alrawi et al,
2005). Contudo, a sua exata funcdo ndo esta ainda estabelecida. Nos CCEO, vérios
estudos mostram que os eosindfilos podem estar associados com um favordvel
prognostico (Debta et al, 2016; Dorta et al, 2002), mas existem outros estudos mostrando
a sua relacdo com um desfavoravel progndstico (Yellapurkar et al, 2016; Alrawi et al,
2005), ou mesmo ndo apresentando qualquer relacdo com a evolugdo dos pacientes
(Tadbir et al, 2009). Além disso, poucos estudos examinam os eosindfilos em NIO e o

seu papel na invasao (Kargahi et al, 2015; Madhura et al, 2015; Jain et al, 2014y
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O diagnostico de NIO e de CCEO ¢ baseado exclusivamente no exame histopatolégico e,
algumas vezes, o reconhecimento da invasdo superficial ¢ mesmo profunda pode ser
dificil de ser detetada. Portanto, o conhecimento de um fator auxiliar associado a invasao
contribuiria para o diagndstico preciso. O objetivo desse estudo ¢ investigar a presenca

dos eosinodfilos em NIO ¢ CCEO ¢ a sua relagdo com a invasao.
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2. MATERIAL E METODOS

Um estudo retrospetivo de 99 amostras, incluindo bidpsias incisional e excisional,
consistiu de 51 casos com NIO e 48 com CCEO. Em NIO, 25 pacientes (49%) foram
homens e 26 (51%) foram mulheres. A idade variou entre 34 e 87 anos (média de 62.03
anos). A regido mais frequentemente afetada foi a lingua (43.1%), seguida do assoalho
da boca (21.6%) e do labio (15.7%). Em CCEO, 32 (66.7%) dos 48 pacientes foram
homens e 16 (33.3%) foram mulheres. A idade variou de 39 a 84 anos (média de 62.62
anos). A maior incidéncia foi na lingua (47.9%) seguida da gengiva (22.9%) e do assoalho
da boca (16.7%). A historia de tabaco e alcool foram coletadas porém, varios casos nao

tiveram informagdes precisas. Detalhes desse estudo sdo mostrados na Tabela 1.

Tabela 1- Resumo dos aspectos clinicos dos pacientes com NIO ¢ CCEO.

Caracteristicas NIO (n=51) CCEO (n=48)
Clinicas n® de pacientes (%) n® de pacientes (%)
Sexo

masculino 25 (49%) 32 (66.7%)
feminine 26 (51%) 16 (33.3%)
Idade (média, mediana, varia¢do 62.03; 64 (52-69) 62.62; 61; (56-69)
interquartil)

Tabaco

negativo 3 (5.9%) 4 (8.3%)
positivo 19 (37.2%) 32 (66.7%)
sem informagdo 29 (56.9%) 12 (25%)
Alcool

negativo 4 (7.8%) 5(10.4%)
positive 8 (15.7%) 27 (56.2%)
sem informagao 39 (76.5%) 16 (33.4%)
Localizac¢ao

lingua 22 (43.1%) 23 (47.9%)
assoalho da boca 11 (21.6%) 8 (16.7%)
gengiva 3 (5.9%) 11 (22.9%)
labio 8 (15.7%) 2 (4.2%)
outros (mucosa jugal, palato) 7 (13.7%) 4 (8.3%)

O diagnéstico foi confirmado histologicamente e os casos de NIO foram classificados
segundo o sistema proposto por Kiiffer and Lombardi (2002): NIO-1 (displasia leve),
NOI-2 (displasia moderada) e NIO-3 (displasia severa/carcinoma in situ). Independente
do grau de diferenciacdo do tumor, CCEO foi agrupado em ndo metastatico e metastatico.
A metastase regional foi confirmada histologicamente através da presenga de células
neoplésicas nos nddulos linfaticos. Os casos foram selecionados a partir dos arquivos do
Departamento de Patologia, Faculdade de Medicina de Ribeirdo Preto. O comité de Etica

da Universidade de Sdo Paulo-USP, Brasil aprovou o protocolo (n° 4012/2007). Os casos
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selecionados foram subdivididos em 6 grupos: NIO-1(16 casos), NIO-2 (18 casos), NIO-
3 (17 casos; 3 deles tiveram suspeita de invasdo), CCEO microinvasivo (10 casos), CCEO
invasivo nao metastatico (22 casos) e CCEO invasivo metastatico (16 casos). Os casos
com <2 mm de invasdo foram considerados carcinomas microinvasivos e agrupados
separadamente para que a eosinofilia tecidual fosse precisamente analisada. Em todos os
casos de NIO-3 e CCEO microinvasivo, cortes seriados foram realizados para excluir a

presenca de algum carcinoma invasivo.
Quantificaciao dos eosindfilos

Cortes de 4 um de espessura foram corados com hematoxilina e eosina e os eosinofilos
analisados histologicamente por dois especialistas em patologia bucal (CPM, TL).
Apenas células com granulos citoplasmaticos eosinofilicos foram consideradas
eosinofilos. Extensas areas de necrose, eosininofilos localizados no interior de vasos
sanguineos e hemdceas sobrepostas a células inflamatérias foram excluidas da analise.
Para a quantificagdo dos eosinofilos, foram selecionados 10 campos microscopicos por
amostra, usando um microscopio contendo um reticulo quadriculado na ocular, numa
ampliagio de x400, cobrindo uma érea total de 0.576mm?/10hpf (hpf-high-power field).
A primeira 4rea selecionada (total da drea 0.0576 mm?*hpf) foi a que continha o maior
numero de eosinofilos (eos/hpf) seguida por mais nove hpfs consecutivos (eos/10hpf). Os
grupos de CCEO invasivos (ndo metastitico e metastatico) apresentaram varios casos
positivos para eosindfilos e a sua distribuicao no tecido foi preferencialmente difusa. O
numero de eosinofilos variou entre zero e 226 eos/10hpf e teve uma média de 47.7
eos/10hpf para o CCEO ndo metastatico e 42.1 eos/10hpf para o CCEO metastatico. Por
essa razao, a tabela foi categorizada como: negativa; 1-4 eos/10hpf; 5-10 eos/10hpf; 11-

21 eos/10hpf; 22-45 eos/10hpf, 46-89 eos/10hpf e >90 eos/10hpf.
Analise Estatistica

A distribuicdo dos eosinofilos (eos/10hpf) nos diferentes grupos (NIO-1, NIO-2, NIO-3,
CCEO microinvasivo, CCEO nao metastatico, CCEO metastatico) foi analisada através
do Boxplot. O resultado dos eosinéfilos dentro de cada grupo ndo seguiu uma distribuigdo
normal. A contagem dos eosin6filos foi entdo analisada através do teste Kruskal-Wallis
e as diferengas foram identificadas usando o teste Mann-Whitney. O valor preditivo dos
eosinofilos/10hpf para a invasao foi demonstrado pela curva de caracteristica de operagao

do receptor (Curva ROC-Receiver Operating Characteristic). A analise estatistica foi
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realisada usando o R software v. 3.3.2. (R foundation, Vienna, Austria). Os resultados

com p<0.05 foram considerados estatisticamente significantes.

3. RESULTADOS
A distribuicao dos eosindfilos por 10hpf foi significantemente associada a severidade do
diagnostico (p<0.01; Figura 1). Em NIO, a eosinofilia tecidual foi limitada ao tecido conjuntivo
em 100% dos casos, enquanto que no CCEO microinvasivo (2 dos 4 casos positives para
eosinofilos) e CCEO invasive (17 dos 34 positivos para eosinofilos) a presencga dos eosinéfilos

intraepitelial foi também observada em 50% dos casos (Figura 2).

Nenhum eosindéfilo foi observado em NIO-1 enquanto que, no grupo NIO-2, apenas 2 (11.11%)
casos positives foram encontrados: 1 caso apresentou 1 eos/10hpf e o outro 3 eos/10hpf. No
grupo NIO-3, 5 (29.41%) dos 17 casos mostraram eosinofilia tecidual; 3 deles foram suspeitos
de invasdo e dois dos 3 casos tiveram historia prévia de CCEQ invasive (Tabela 2). Nos 3 casos
suspeitos de invasdo, a contagem dos eosinofilos foi de 26 eos/10hpf (caso 3), 16 eos/10hpf
(caso 4) e 7 eos/10hpf (caso 5). Os outros 2 casos apresentaram 1 eos/10hpf (caso 1) e 7eos/10pf
(caso 2). Nao houve diferenca estatistica entre os grupos NIO-2 e NIO-3. No grupo CCEO
microinvasivo, apesar do nimero de casos ter sido maior (40%) do que o grupo NIO-3
(29.41%), nao houve diferenca estatistica entre eles. Quatro dos 10 casos de CCEO
microinvasivo foram positivos e apresentaram >7eos/10hpf (Tabela 2). O limiar para a invasao
foi de 7eos/10hpf com sensibilidade de 62,5% e especificidade de 96,1%. A curva ROC mostrou

uma boa prediccdo com uma area sob a curva (AUC) de 0.87 (Figure 3).
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Figura 1- Boxplot mostrando a distribuicdo dos eosinéfilos/10hpf nos diferentes grupos.
Diferenca estatistica (p<0.01**) é observada entre os grupos NIO-3 ¢ CCEO ndo metastatico;
NIO-3 ¢ CCEO metastatico, CCEO microinvasivo ¢ CCEO nao metastatico, CCEO
microinvasivo ¢ CCEO metastatico.

ol

Figura 2- Aspecto histologico mostrando eosinofilia tecidual (setas) em NIO-3 (A1, A2), CCEO
microinvasivo (B, B1) e CCEO invasivo (C, C1). Em NIO-3 (A, Al), a eosinofilia tecidual esta
limitada ao tecido conjuntivo enquanto que no CCEO (C, C1), a presenca do eosin6filo intra-
epithelial também ¢ observada. Al; B1, C, C1 (HE, x40); A, B (HE, x10).
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Figura 3- A curva ROC mostrando boa predic¢do com area sob a curva (AUC) de 0.87%. O
limiar para invasao ¢ de 7eos/10hpf com sensibilidade de 62,5% e especificidade de 96,1%.

Como a microinvasdo pode estar restrita a uma area, o campo contendo o maior niamero de
eosinodfilos (eos/hpf) foi também analisado nos grupos NIO e CCEO microinvasivo (Tabela 2).
No grupo NIO-2, os 2 casos positivos para eosinofilo tiveram apenas 1 eos/hpf enquanto que, 4
dos 5 casos positivos em NIO-3 mostraram >3eos/hpf. Os 3 casos suspeitos de invasdo
apresentaram 8 eos/hpf (caso 3), 7 eos/hpf, (caso 4) e 3 eos/hpf (caso 5). Os outros 2 casos
tiveram 1 eos/hpf (caso 1) e 4 eos/hpf (caso 2). Em CCEO microinvasivo, os 4 casos positivos
para eosinofilos apresentaram >3eos/hpf. Nao houve diferenca estatistica entre os grupos NIO-

2, NIO-3 e CCEO microinvasivo.
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Tabela 2- Analise dos eosinéfilos (eos/10hpf e eos/hpf) em NIO e CCEO microinvasivo

casos porcentagem  eos/10hpf média eos/hpf  Media  invasdo
positivos (%) (eos/10hpt) das
céls.
Tumorais
NIO-1 (n=16) 0 0 0 0 0 0 0
NIO-2 (n=18) caso 1 11.11% 1 0.22 1 0.11 0
caso 2 3 1
NIO-3 (n=17) caso 1 1 1 Nao
caso 2 7 4 nao
caso 3 29.41% 26 3.29 8 1.29 suspeitot
caso 4 16 7 suspeito t
caso 5 7 3 suspeito
CCEO caso 1 10 4 sim
microinvasivo (n=10) caso 2 7 3 sim
caso 3 40% 7 3 3 1.3 sim
caso 4 8 3 sim

10 campos selecionados por amostra, usando um microscopio contendo um reticulo quadriculado, ampliagao x400,
cobrindo uma érea total de 0.576mm?/10 hpf ou 0.0576 mm?*hpf. A primeira 4rea selecionada consiste num campo com o maior
numero de eosinofilos (eos/hpf) seguido por mais nove hpfs consecutivos (eos/10hpf).

1 Historia prévia de CCEO

Com relagdo ao CCEO invasivo, a distribui¢do dos eosinéfilos no tecido foi preferencialmente
difusa e o nimero dessas células foi significantemente maior quando comparado aos grupos
CCEO microinvasivo e NIO-3 (p<0.01; Figura 1). No grupo CCEO nao metastatico, apenas 3
casos (13.6%) foram negativos e 15 (68.3%) dos 22 casos apresentaram >22 eos/10hpf. Esses
dados contrastaram com o grupo CCEO metastatico, que tiveram apenas 8 (50%) dos 16 casos
com >22 eos/10hpf; 1 caso (6.2%) foi negativo. Apesar do maior numero de eosindfilos ter sido
encontrado no grupo CCEO nao metastatico em relagdo ao CCEO metastatico, nenhuma
diferenca estatistica foi observada (Tabela 3; Figura 1). A inflamagao variou de leve a intense e
todos os casos de NIO-3 e CCEO microinvasivo positivos para eosin6filos tiveram moderada e
intensa inflamagao. Ja os casos de CCEO ndo metastatico e metastatico que continham >22
eos/10hpf apresentaram entre moderada a intensa inflamagdo em 100% e 80% dos casos,

respectivamente (nao mostrado).
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Tabela 3- Analise dos eosinéfilos (eos/10hpf) em CCEO ndo metastatico e metastatico

0 1-4 5-10 11-21 22-45 46-89 >90
CCEO nio 3(13.6%) 1(4.5%) 1(4.5%) 2(09.1%) 7@3B19%) 5(22.7%) 3(13.7%)
metastatico
(n=22)
CCEO 1(6.2%) 3(18.8%) 4 (25%) 0 3(18.8%) 2(12.5%) 3 (18.7%)
metastatico
(n=16)

10 campos selecionados por amostra, usando um microscopio contendo um reticulo quadriculado, ampliagdo x400, cobrindo
uma area total de 0.576mm?/10 hpf. A primeira area selecionada consiste num campo com o maior niimero de eosinofilos
(eos/hpf) seguido por mais nove hpfs consecutivos (eos/10hpf).
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4. DISCUSSAO
Ha poucos artigos na literatura que examinam a presenga dos eosindfilos em NIO e a sua
relagdo com a invasdo. Além disso, esse € o primeiro estudo que avalia os eosindfilos nos

grupos NIO-3, CCEO microinvasivo € invasivo separadamente.

Segundo Madhura et al (2015), a média da contagem dos eosinofilos foi
significativamente maior na displasia epitelial severa do que na displasia leve e moderada.
Quando comparada a mucosa normal, essa eosinofilia foi maior na mucosa displésica.
(Kargahi et al, 2015; Madhura et al, 2015). Jain et al (2014), contudo, ndo encontrou
diferenga significativa entre os diferentes graus de displasia epitelial da mucosa bucal.
Nosso estudo mostrou que o aumento da contagem dos eosinodfilos foi diretamente
proporcional a severidade do diagnostico (p<0.01), mas nenhuma diferenca estatistica foi
observada entre os grupos NIO-2, NIO-3 (Figura 1). Uma certa discrepancia com relagao
a contagem dos eosinofilos € observada na literatura. Jain et al (2014), relatou uma média
de contagem de eosinodfilos em displasia leve, moderada e severa de 2.117, 2.850 e 2.325
eos/10hpf respetivamente, enquanto que Kargahi et a/ (2015) encontrou 1.14, 2.85 ¢ 8.2
eos/10hpfe Madhura ef a/ (2015) mostrou uma média de contagem de eosinofilos de 1.05,
2.71 e 6.4 eos/10hpf. Em nosso estudo, nenhum eosinéfilo foi observado na NIO-1 e em
NIO-2, apenas 2 casos positivos (média de 0.22, Tabela 2) foram observados; 1 caso
apresentou leos/10hpf e o outro 3 eos/10hpf. Em NIO-3, a média de contagem de
eosinofilos foi 3.29 eos/10hpf. A diferenca dos resultados encontrados poderia ser em
decorréncia da sele¢do dos casos ou das diferentes metodologias empregadas para a

contagem dos eosinofilos.

A otimo valor predictivo associado a invasao, no nosso estudo, foi 7eos/10hpf (96.1% de
especificidade e 62.5% de sensibilidade). Kargahi et a/ (2005), contudo, mostrou que >15
eos/10hpf (sensibilidade=61.9% e especificidade=5.3%) foi indicativo de limite entre
displasia epitelial e carcinoma de célula escamosas. Estudos realizados em laringe (Said
et al, 2005; Alrawi et al, 2005) mostraram que o limiar de >10 eos/hpt or >20 eos/10hpf
foram significantemente associados a invasdo. Apesar da diferenca, a maioria dos nossos
casos de carcinomas invasivo apresentou mais do que 22 eos/10hpf (Table 3). Segundo
Spiegel (2002), a presenga de >3 eos’/hpf ou >5 eos/10hpf foram ambos
significativamente associados a invasao em neoplasia intraepitelial vulvar. Em neoplasias

intraepitelial cervical (Spiegel et al, 2002), >3 eos/hpf, particularmente >5 eos/hpf e/ou
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>10 eos/10hpf foram considerados forte evidéncia para invasdo, apesar que >3 eos/hpf
ainda teve um valor para a invasdo. Similar a esses ultimos estudos, 4 dos 5 casos
positivos no nosso grupo NIO-3 apresentaram >3 eos/hpf ou >7 eos/10hpf; 3 dos quais
foram suspeitos de invasdo. Dois desses 3 casos tiveram aumentada contagem de
eosinofilos (7 eso/hpf ou 16 eos/10 hpt e 8 eos/hpf ou 26 eos/10 hpf; Table 2) e foram
associados com histéria prévia de CCEOQO. Esses dados podem reforcar a relagdo dos
eosinofilos e a invasdo do estroma. Said et a/ (2005) mostrou um caso de diplasia severa

que continha elevada eosinofilia tecidual e na verdade incubria um carcinoma invasivo.

Apesar do CCE microinvasivo ter um comportamento invasivo, a contagem dos
eosinodfilos, em nosso estudo, foi similar ao grupo NIO-3 (>3 eos/hpf ou >7 eos/10 hpf,
Table 1). Dentre os casos estudados por Spiegel et al (2002), dois foram de CCEO
microinvasivo cervical e apresentaram 1-4 eos/hpf ou 1-9 eos/10hpf e >5 eos/hpf ou >10
eos/10hpf o que corrobora com os nossos resultados. A presenga dos eosindfilos em NIO-
3, portanto, pode ser um indicativo de invasdo tumoral e nesses casos, uma analise mais

detalhada da amostra com a cortes seriados poderia ser realizada.

Outro resultado expressivo observado em nosso estudo foi a presenga dos eosinofilos ndo
apenas no tecido conjuntivo como observado em NIO-3, mas no tecido epitelial em
CCEO microinvasivo e invasivo. Esse dado pode, em alguns casos, ser um fator auxiliar
na distincdo entre NIO-3 e CCEO microinvasivo. A literatura mostra os eosinodfilos
localizados nas ilhotas de células epiteliais tumorais malignas em CCEO invasivo

(Spiegel, 2002; Dorta et al, 2002).

Com relagdo ao carcinoma invasivo, 0o nosso estudo mostrou aumento significativo da
eosinofilia tecidual entre os grupos NIO-3 ou CCEO microinvasivo e CCEO invasivo o
que estd de acordo com os resultados da literatura que correlaciona os eosinofilos a
invasdo tumoral (Bankur et al, 2016; Debta et al, 2016; Tostes et al, 2009; Falconieri et
al, 2008). Um dado interessante foi que, apesar de ndo significativo, o grupo CCEO nao
metastatico teve maior namero de eosinofilos do que o grupo CCEO metastatico. Similar
resultado foi encontrado no trabalho de Jain et a/ (2014), que mostrou uma contagem
significativamente maior de eosindfilos em CCEO nao metastaticos quando comparado
ao CCEO metastatico sugerindo importante papel para essas células na defesa do

organismo e no favoravel progndstico do paciente.
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Nos carcinomas de cabega e pescogo, a resposta Th1 esta associada ao melhor progndstico
quando comparada a resposta Th2 (Dasgupta et al, 2006). De acordo com Argarwal et al
(2003), o estagio inicial do CCE da cavidade bucal expressou principalmente genes INF-
y and IL-2 (resposta Thl), considerando que no estdgio mais avancado, o tumor
apresentou maior expressdo de IL-4 and IL-10 (resposta Th2). Contudo, a resposta Th2
pode, também, eliminar o cancer na dependéncia dos eosinofilos e dos macréfagos. Os
eosinofilos podem secretar um grande nimero de citocinas incluindo aquelas associadas
as células Thl (IFNy, TNF-a, IL-8) e as células Th2 tais como, IL-4, IL-5 (Sakkal et al,
2016; Martinelli-Kldy et al, 2009; Lombardi et al/, 2008; Nishimura et al, 1999). O
crescimento do fibrossarcoma induzido por “methylcholanthrene” foi atenuado nos
camundongos trangénicos IL-5 (Simson ef al, 2007). Eosinofilos ativados inibiram, “in
vitro”, o crescimento das células tumorais prostaticas - DU 145 e PC-3 (Furbert-Harris et
al, 2003) e, na linhagem de células tumorais epiteliais CCS (SCC-9), a inibi¢do do
crescimento esteve relacionada com a peroxidase eosinofilica (EPO) (Davoine et al,

2013).
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5. CONCLUSOES

Os resultados obtidos nesse estudo sugerem que a presenga dos eosindfilos em NIO pode
ser considerada um indicador de invasdo, o que contribui para o diagnoéstico,
especialmente nos casos dificeis ou pequenas biopsias. Estudos futuros enfatizando o
eosinodfilo e o seu estado de ativagdo sdo necessarios no intuito de elucidar o papel dessa

célula no mecanismo da invasio das células tumorais.
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Resultados

Abstract
OBJECTIVE: to investigate the presence of eosinophils in oral intraepithelial neoplasia

(OIN) and OSCC lesions and its relation to invasion.

MATERIAL AND METHODS: Ninety-nine oral biopsies were selected and subdivided
into: OIN-1(16 cases), OIN-2 (18 cases), OIN-3 (17 cases), microinvasive OSCC (10
cases), non-metastatic OSCC (22 cases) and metastatic OSCC (16 cases). The tissue

eosinophilia was evaluated histologically in slices stained with hematoxylin and eosin.

RESULTS: Eosinophil distribution was associated with diagnosis severity (p<0.01). A
significant difference was found between OIN-3 or microinvasive OSCC and non-
metastatic or metastatic OSCC. Stromal invasion threshold was 7 eos/10 hpf (96.1%
specificity and 62.5% sensitivity). Eosinophils were absent in OIN-1; in OIN-2, 2 cases
were positive. In OIN-3, 5 cases showed tissue eosinophilia, 4 of which had >3 eos/hpf
or >7 eos/10 hpf. Three cases were suspected of invasion; 2 had a previous history of
OSCC with elevated eosinophil infiltrate. In microinvasive OSCC, the four positive cases
presented >3 eos/hpf and >7 eos/10 hpf. Although not significantly different, non-
metastatic invasive OSCC had a higher number of cases (68.2%) with >22 eos/10hpf
contrasting with 50% in metastatic OSCC.

CONCLUSIONS: Our results suggest that eosinophils can be considered an indicator of

invasion in OIN, helping in cases of difficult diagnosis.

Keywords: tissue eosinophilia, oral intraepithelial neoplasia (OIN), oral epithelial
dysplasia, oral squamous cell carcinoma (OSCC).

Introduction

Squamous cell carcinoma accounts for over 90% of oral cavity cancers and is considered
a major cause of morbidity and mortality worldwide (Warnakulasuriya 2009). In the oral
mucosa, abnormal epithelial behaviour can initially be expressed as oral intraepithelial
neoplasia (OIN) or epithelial dysplasia and progress to a fully established squamous cell
carcinoma with minimal invasion (microinvasive SCC) or more advanced invasive
squamous cell carcinoma (SCC). These lesions are frequently associated with an

inflammatory infiltrate which include B cells, T cells, natural killer-NK, natural killer T-
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NKT cells, dendritic cells-DC, macrophages and also eosinophils (Sakkal et al, 2016;
Martinelli-Klay et al, 2009; Lombardi et a/, 2008).

Eosinophils are leukocytes mainly implicated in parasitic infections (e.g., helminthic
infections) and in allergic diseases. According to the literature, these cells are able to
stimulate or downregulate anti-tumour immunity, suggesting an important role in the
context of immunity. Under diverse stimuli, the eosinophils may release various proteins
such as eosinophil peroxidase (EPO), major basic protein (MBP), eosinophil cationic
protein (ECP), and eosinophil-derived neurotoxin (EDN), growth factors (TGF-a, TGF-
B, GM-CSF), cytokines (IL-8, IFN-y, TNF-a, IL-4, IL-5, IL-13), leukotrienes,
prostaglandin E2 (PGE2). These proteins can cause cell death and the induction of
inflammatory symptoms as well as contribute to tumour progression or regulation (Sakkal

et al, 2016; Martinelli-Klay et a/, 2009; Lombardi et al, 2008).

Tumor associated tissue eosinophilia (TATE) has been reported in diverse sites
(Szalayova et al, 2016; Spiegel et al, 2002; Spiegel, 2002) including the head and neck
region (Bankur et al, 2016; Tadbir et al, 2009; Said et al, 2005; Alrawi et al, 2005). Its
exact function, however, remains unclear. In OSCC, several studies have shown that
eosinophils can be associated with a good prognosis (Debta et al, 2016; Dorta et al, 2002),
but there are other studies showing their association with a poor prognosis (Yellapurkar
et al, 2016; Alrawi et al, 2005) or even having no influence on prognosis (Tadbir et al,
2009). In addition, very few studies have examined the presence of eosinophils in OIN
and its role in invasion (Kargahi et al, 2015; Madhura et al, 2015; Jain et al, 2014). It is
known that the diagnosis of OIN and OSCC is based exclusively on histopathological
examination, and sometimes the recognition of a superficial or deep stromal invasion can
be difficult to detect. Therefore, the awareness of a supporting feature associated with

invasion would contribute to the precise diagnosis.

The aim of this study was to investigate the presence of eosinophils in OIN and OSCC

lesions and to determine its relationship with invasion.
Material and Methods

A retrospective study consisted of 99 samples, including excisional and incisional biopsy
specimens, from which 51 were diagnosed with OIN and 48 with OSCC. In the OIN
group, 25 (49%) were male and 26 (51%) were female. The age ranged from 34 to 87

years (average age of 62.03 years). The most frequently affected region was the tongue
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(43.1%) followed by the floor of the mouth (21.6%) and lips (15.7%). In OSCC, out of
the 48 patients 32 (66.7%) were male and 16 (33.3%) were female. The age at diagnosis
ranged from 39 to 84 years (average age of 62.62 years). The region with the highest
incidence of OSCC was the tongue (47.9%) followed by the gingiva (22.9%) and the floor
of the mouth (16.7%). A history of tobacco habit and alcohol consumption was collected,
however, in several cases there was no accurate information. Details of the study are

presented in Table 1.

Table 1- Summary of clinical features of patients with OIN and OSCC

Clinical characteristic OIN (n=51) OSCC (n=48)
n° of patients (%) n° of patients (%)
Gender
male 25 (49%) 32 (66.7%)
female 26 (51%) 16 (33.3%)
Age (mean, median, interquartile 62.03y; 64y (52-69y) 62.62y; 61y; (56-
range) 69y)
Tobacco
negative 3 (5.9%) 4 (8.3%)
positive 19 (37.2%) 32 (66.7%)
unknown 29 (56.9%) 12 (25%)
Alcohol
negative 4 (7.8%) 5(10.4%)
positive 8 (15.7%) 27 (56.2%)
unknown 39 (76.5%) 16 (33.4%)
Location
tongue 22 (43.1%) 23 (47.9%)
floor of mouth 11 (21.6%) 8 (16.7%)
gingiva 3 (5.9%) 11 (22.9%)
lip 8 (15.7%) 2 (4.2%)
other (buccal mucosa, palate) 7 (13.7%) 4 (8.3%)

The diagnosis was confirmed histologically and the OIN cases were graded according to
the system proposed by Kiiffer and Lombardi (2002) as OIN-1 (mild dysplasia), OIN-2
(moderate dysplasia) and OIN-3 (severe dysplasia/carcinoma in situ). Independently of
the tumor grade, the OSCC cases were separated into 2 groups: non-metastatic OSCC and
metastatic OSCC. Regional metastasis was confirmed histologically by the presence of
neoplastic cells in the lymph nodes. The samples were provided from the archives of the
Department of Pathology, School of Medicine of Ribeirdo Preto. The Ethical Committee
of the University of Sao Paulo - USP, Brazil approved the protocol (n® 4012/2007). The
samples selected were subdivided into 6 groups: OIN-1 (16 cases), OIN-2 (18 cases),

OIN-3 (17 cases in total; 3 of them had a suspicion of invasion), microinvasive OSCC
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(10 cases), non-metastatic OSCC (22 cases) and metastatic OSCC (16 cases). OSCC cases
with <2 mm invasion were designated microinvasive carcinomas and grouped separately
for the tissue eosinophilia to be more precisely analysed. In all cases of OIN-3 and
microinvasive OSCC, serial sectioning was performed to exclude the presence of any

invasive carcinoma.
Eosinophil quantification

The samples were cut into 4-um-thick sections and stained with hematoxylin and eosin.
Eosinophils were evaluated histologically by 2 different oral pathologists (CPM, TL).
Only cells with eosinophilic cytoplasmic granules were considered eosinophils. In an
extensive necrotic area, eosinophils located within the blood vessels as well as red blood
cells overlying inflammatory cells were excluded from the analysis. Ten microscopic
fields per specimen were selected by using microscopy with 25-squares grid reticule,
covering a total of 0.0576mm? per high-power field (hpf), under x400 magnification. For
the first area (eos/hpf), a field was selected with the highest number of eosinophils
followed by an additional nine hpfs in the contiguous areas (eos/10hpf, total area of
0.576mm?). Invasive OSCC (non-metastatic and metastatic) presented several positive
cases of eosiniphils and their distribution was mainly diffuse rather than focal. There was
a variation between zero and 226 eos/10hpf and an average of 47.7 eos/10hpf for non-
metastatic OSCC and 42.1 eos/10hpf for metastatic OSCC. Therefore, the table was
categorized as: negative; 1-4 eos/10hpf; 5-10 eos/10 hpf; 11-21 eos/10hpf; 22-45
eos/10hpf and 46-89 eos/10hpf and >90 eos/10hpf.

Statistical analysis

The distribution of eosinophils (eos/10 hpf) in the OIN-1, OIN-2, OIN-3, microinvasive
OSCC, non-metastatic OSCC and metastatic OSCC groups was analysed by Boxplot. The
results of eosinophils within each group did not follow a normal distribution. The
eosinophil count was then analysed using a Kruskal-Wallis test and differences were
identified using a Mann-Whitney test. The predictive value of eos/10hpf in assessing
invasion was demonstrated by receiver operating characteristic-curve (ROC-curve).
Statistical analysis was performed using R software v. 3.3.2. (R foundation, Vienna,
Austria) and IBM SPSS statistic v. 24. Statistical significance was set at p<0.05

throughout the study.

Results
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The distribution of eosinophils per 10hpf was significantly associated with the severity
of the diagnosis (p<0.01; Figure 1). In OIN, the tissue eosinophilia was limited to
connective tissue in 100% of the cases, whereas in microinvasive (2 of the 4 positive
cases of eosinophils) and invasive OSCC (17 of the 34 positive cases of eosinophils), the
presence of intraepithelial eosinophils was also observed in 50% of the cases (Figure 2).
No eosinophils were observed in the OIN-1 group while in the OIN-2 group, only 2
(11.11%) positive cases were found; 1 case presented 1 eosinophil/10hpf and the other 3
eos/10hpf (Table 2). In the OIN-3 group, 5 (29.41%) of the 17 cases showed tissue
eosinophilia, 3 of them were suspected of invasion and two of the 3 cases had a previous
history of OSCC. In these 3 cases suspected of invasion, 26 eos/10hpf (case 3 showing
previous history of OSCC), 16 eos/10hpf (case 4 also with previous history of OSCC)
and 7 eos/10hpf (case 5) were observed. The other 2 cases presented 1 eos/10hpf (case 1)
and 7eos/10hpf (case 2). There was no statistical difference between the OIN-2 and OIN-
3 groups (Table 2; Figure 1). For microinvasive OSCC, despite having more cases (40%)
than the OIN-3 group (29.41%), the eosinophil count was not statistically different. Four
of the 10 cases were positive for eosinophils and presented >7eos/10hpf (Table 2; Figure
1). The threshold for good sensitivity and specificity for the stromal invasion was
7eos/10hpf, with 96.1% specificity and 62.5% sensitivity. The ROC curve showed a good
prediction with an area under curve (AUC) of 0.87 (Figure 3).
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Figure 1- Boxplot showing the distribution of eosinophils perlOhpf in the different
groups. Statistical difference (p<0.01 **) is observed between groups OIN-3 and non-
metastatic OSCC; OIN-3 and metastatic OSCC; microinvasive OSCC and non-metastatic
OSCC; microinvasive OSCC and metastatic OSCC.
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Figure 2- Histological views showing tissue eosinophilia (arrows) in OIN-3 (A, Al),
microinvasive OSCC (B, B1) and invasive OSCC (C, C1). In OIN-3 (A, A1), the tissue
eosinophilia is limited to connective tissue, whereas in OSCC (C, C1), the presence of
intraepithelial eosinophils is also observed. A1,B1,C, C1 (HES, x40); A, B (HES, x10).
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Figure 3- The ROC curve shows a good prediction with an area under curve (AUC) of
0.87. The threshold for sensitivity and specificity for the stromal invasion is 7 eos/10hpf,
with 96.1% specificity and 62.5% sensitivity.

As the microinvasive or invasive foci may be restricted to a microscopic area, the
eosinophil count per hpf was also analysed in OIN and microinvasive OSCC (Table 2).
The OIN-2 group had 2 cases with only 1 eos/hpf. Four of the 5 positive cases in the OIN-
3 group had >3eos/hpf, 3 cases of which were suspected of invasion and presented 8
eos/hpf (case 3 showing previous history of OSCC), 7 eos/hpf, (case 4 also with previous
history of OSCC) and 3 eos/hpf (case 5). The 2 other cases showed 1 eos/hpf (case 1) and
4 eos/hpf (case 2). In microinvasive OSCC, the 4 positive cases of eosinophils presented
>3 eos/hpf. There was no statistical difference between the groups OIN-2, OIN-3 and

microinvasive OSCC.
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Table 2- Analysis of eosinophils (eos/10hpf and eos/hpf) in OIN and microinvasive OSCC

positive percentage eos/10hpf mean ecos/hp  mean invasion of
cases (%) (eos/10hpf) f tumour
cells
OIN-1 (n=16) 0 0 0 0 0 0 0
OIN-2 (n=18) case 1 11.11% 1 0.22 1 0.11 0
case 2 3 1
OIN-3 (n=17) case 1 1 1 No
case 2 7 4 no
case 3 29.41% 26 3.29 8 1.29 suspected t
case 4 16 7 suspected t
case 5 7 3 suspected
microinvasive case 1 10 4 yes
OSCC (n=10) case 2 7 3 yes
case 3 40% 7 3 3 1.3 yes
case 4 8 3 yes

Eos/10hpf: for each specimen, one high power field (microscopy with 25-square grid reticule,
under x400 magnification covering a total of 0.0576mm? per hpf) with a maximum number of
eosinophils in the lesion area and additional nine hpfs in the contiguous areas (total 0.576mm?).

t previous history of OSCC

Regarding invasive non-metastatic and metastatic OSCC, a significant increase in tissue
eosinophilia (Figure 1) was observed when compared to the microinvasive OSCC or OIN-
3 groups (p<0.01). In non-metastatic OSCC, only 3 cases (13.6%) were negative and 15
(68.3%) of the 22 cases presented >22 eos/10 hpf while the metastatic OSCC group
showed 8 (50%) of the 16 cases with >22 eos/10hpf; only 1 case (6.2%) was negative
(Table 3). Although a higher eosinophil count was observed in the non-metastatic OSCC
group than in metastatic OSCC, the statistical analysis was not significant (Figure 1). The
inflammation ranged from mild to severe. All cases of OIN-3 and microinvasive OSCC
positive for eosinophils had moderate/intense inflammation. The same occurred in the
metastatic and non-metastatic OSCC groups; 100% and 80% of the non-metastatic and
metastatic OSCC cases containing >22 eos/10hpf presented moderate to intense

inflammation respectively (not shown).
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Table 3- Analysis of eosinophils (eos/10hpf) in non-metastatic OSCC and metastatic OSCC

0 14 5-10 1121 2245 46-89 >90
non-metastatic 3 (13.6%) 1 (4.5%)  1(4.5%) 2(9.1%) 7(31.9%) 5(22.7%) 3 (13.7%)
0SCC (n=22)

metastatic 1(62%) 3(188%) 4(25%) 0 3(188%) 2(125%) 3 (18.7%)
0SCC (n=16)

Eos/10hpf: for each specimen, one high power field (microscopy with 25-square grid reticule,
under x400 magnification covering a total of 0.0576mm? per hpf) with a maximum number of
eosinophils in the lesion area and additional nine hpfs in the contiguous areas (total 0.576mm?).

Discussion

Very few studies have examined the presence of eosinophils in OIN and its relation to
invasion but this is the first study that analyses eosinophils in OIN-3, microinvasive and

invasive OSCC.

The literature reports a greater eosinophil count in dysplastic oral mucosa than in normal
mucosa (Kargahi et al, 2015; Madhura et al, 2015). According to Madhura et al (2015),
the mean eosinophil count was significantly higher in a severe grade of oral epithelial
dysplasia than in moderate and mild epithelial dysplasia. Jain et a/ (2014), however, found

no significant difference among the various degrees of oral epithelial dysplasia.

Our study showed that the number of eosinophils was directly proportional to the
diagnosis severity (p<0.01; Figure 1) although no statistical differences were observed
between groups OIN-2 and OIN-3 (Figure 1). A certain disagreement regarding the
number of eosinophils found in the different degrees of oral epithelial dysplasia has been
demonstrated in the literature. Jain ef al (2014) related a mean of eosinophils count in
mild, moderate and severe dysplasia of 2.117, 2.850, 2.325 eos/10hpf, respectively, while
Kargahi et a/ (2015) found 1.14, 2.85 and 8.2 eos/10hpf and Madhura et al (2015), had a
mean of eosinophil count of 1.05, 2.71 and 6.4 eos/10hpf. In the present study, no
eosinophils were observed in OIN-1. In OIN-2, only 2 cases were positive with a mean
0f 0.22 eos/10hpf (Table 2). In OIN-3, the mean of eosinophil count was 3.29 eos/10hpf.
These differences may either be related to selection criteria of the cases or to the different

methodology used for eosinophils count.

The optimum predictive value associated with invasion found in our study was 7
eos/10hpf (96.1% specificity and 62.5% sensitivity). Kargahi et al (2005), however,
found that >15 eos/10hpf (sensitivity 61.9% and specifity 5.3%) was the threshold
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number between oral dysplastic lesion and SCC. In the larynx (Said et al, 2005; Alrawi
et al, 2005), the thresholds >10 eos/hpf or >20 eos/10hpf were significantly associated
with invasion. We found that most cases of invasive carcinoma presented more than 22
eos/10hpf (Table 3). Studies performed in the vulva (Spiegel, 2002) showed >3 eos/hpf
or >5 eos/10hpf were both significantly associated with invasion of squamous
intraepithelial neoplasia. In cervical squamous neoplastic lesions (Spiegel et al, 2002),
the presence of >5 eos/hpf and/or >10 eos/10hpf, supported the evidence for invasion,
although >3 eos/hpf still retained its predictive values for invasion. Similarly, in our
study, 4 out of the 5 OIN-3 positive cases presented > 3 eos/hpf or > 7 eos/10hpf, 3 of
which were suspected of invasion. Two of these 3 cases had an increased eosinophil count
(7 eos/hpf or 16 eos/10hpf and 8 eos/hpf or 26 eos/10hpf; Table 2) and were associated
with a previous history of OSCC. These data may reinforce the relation between the
eosinophils and the stromal invasion. Said et a/ (2005) found that a high grade dysplasia

cases with elevated eosinophil infiltrate actually represent an invasive carcinoma.

Although the microinvasive OSCC already has an invasive behavior, the eosinophil count
in our study was similar to the OIN-3 group (>3eos/hpf or >7eos/10hpf; Table 2). In the
only 2 cases of cervical microinvasive SCC reported by Spiegel et al (2002), 1 had 1-4
eos/hpf or 1-9 eos/10hpf and the other >5 eos/hpf or >10 eos/10hpf. Eosinophil count we
found in OIN-3 hence may be indicative of tumor invasion prompting for tissue serial

sectioning.

Another important finding in our study was the presence of eosinophils not only in the
connective tissue as observed in OIN-3, but within epithelial tissue in microinvasive and
invasive OSCC. This may in some cases be an auxiliary factor in the distinction between
OIN-3 and microinvasive OSCC. The literature shows the presence of eosinophils within

malignant epithelial islands in invasive SCC (Spiegel, 2002; Dorta ef al, 2002).

With regard to invasive carcinoma, our study showed a significant increase of tissue
eosinophilia between the OIN-3 or microinvasive OSCC groups and the invasive OSCC
group (Figure 1) which is in agreement with the findings in the literature that correlate
eosinophils to tumor invasion (Bankur et a/, 2016; Debta et al, 2016; Tostes et al, 2009;
Falconieri et al, 2008). Interestingly, the non-metastatic OSCC group showed a greater
eosinophil count than the metastatic OSCC group although not significantly different. A

similar outcome was reported by Jain et al (2014), who found a significantly higher
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eosinophil count in non-metastatic than in metastatic OSCC suggesting a good prognostic

role in OSCC.

In head & neck SCC, it has been shown that cases with a Thl response is mainly
associated with a better prognosis than those with the Th2 response (Dasgupta et al,
2006). According to Argarwal et al (2003), early stage OSCC expressed mainly INF-y
and IL-2 genes (Thl response), whereas the advanced stage tumors exhibited IL-4 and
IL-10 expression (Th2 response). However, Th2 response may also eliminate the cancer
through eosinophils and macrophages. Furthermore, eosinophils may secrete a number of
cytokines, including those associated with Thl cells (IFN-y, TNF-a, I1-8) and Th2 cells
such as, IL-4, IL-5 (Sakkal ef al, 2016; Martinelli-Klay et al, 2009; Lombardi et al, 2008;
Nishimura et al, 1999). IL-5 transgenic mice presented attenuated growth of fibrosarcoma
induced by methylcholanthrene (Simson et al, 2007). Activated eosinophils inhibited DU
145 and PC-3 prostate tumour cell growth in vitro (Furbert-Harris ef al, 2003) and in the
OSCC cell line (SCC-9), the growth inhibition was correlated with eosinophil peroxidase
activity (Davoine ef al, 2013).

The results obtained in this study suggest that the presence of eosinophils in OIN can be
an indicator of invasion contributing to diagnosis, especially in small biopsies or difficult
cases. Further studies on eosinophils as well as their state of activation are necessary in

order to elucidate their role in the mechanism of carcinomatous invasion.
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