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1 INTRODUCAO

1.1 Epidemiologia

Com aproximadamente 500 mil casos novos por ano no mundo, o cancer do colo
do utero ¢ o segundo tipo de cancer mais comum entre as mulheres, sendo responsavel
pelo 6bito de, aproximadamente, 230 mil mulheres por ano. Sua incidéncia ¢ cerca de
duas vezes maior em paises menos desenvolvidos, se comparada a dos mais
desenvolvidos. A incidéncia por cancer do colo do tutero torna-se evidente na faixa
etaria de 20 a 29 anos, e o risco aumenta, rapidamente, até atingir seu pico geralmente
na faixa etdria de 45 a 49 anos. Em paises desenvolvidos, a sobrevida média estimada
em cinco anos varia de 59% a 69%. Nos paises em desenvolvimento, os casos sio
encontrados em estagios relativamente avangados, e, conseqiientemente, a sobrevida
média ¢ de cerca de 49% apods cinco anos. No Brasil, a estimativa para 2008, o Instituto
Nacional do Cancer (INCA), ¢ de cerca de 466.730 novos casos de cancer por 100.000
habitantes sendo que 19.000 sio de colo uterino."

Existem alguns fatores de risco para desenvolver o cancer cervical e ter o
contagio pelo HPV (Papilomavirus Humano), como por exemplo; inicio precoce da vida
sexual, particularmente antes dos dezesseis anos de idade; parceiros sexuais multiplos;
existéncia de doenca sexualmente transmissivel e baixo nivel socio-econdmico. E
necessaria a existéncia do HPV, mas ndo ¢ suficiente, ¢ preciso que se tenha a
intervengdo de alguns co-fatores para se desencadear o processo neopldsico, como por
exemplo; raio x; cigarro; uso de hormdnios esterdides; virus Herpético; virus HIV; alta
paridade; supressao do sistema imune; algumas bactérias como as clamidias e alguns

c g .. . “A . . . 23
fatores dietéticos e nutricionais como a deficiéncia de vitaminas A ¢ D.??



Os HPVs de alto risco dos tipos 16 e 18 sdo mais prevalentes e representam
59,8% e 15% respectivamente, nos casos de cancer invasivo.*” A persisténcia da
infec¢do por HPV de alto potencial oncogénico ¢ considerada ndo apenas um fator de

risco, mas também um pré-requisito para o desenvolvimento de cancer cervical.®

Estudos recentes mostram a presenga de DNA do HPV em mais de 99,7% dos
casos de neoplasia intraepitelial cervical (NIC), com taxas de expressdo que variam de
40% a 70%, utilizando, por exemplo, a técnica da reacdo em cadeia da polimerase
(PCR).?

Nas ultimas décadas, o conhecimento da lenta histéria natural da evolu¢ao do
cancer de colo uterino e da ampla utilizagdo de métodos de rastreio para a detecgdo das
lesdes precursoras em fase inicial, tem demonstrado ser eficiente na prevencao
secundaria. Atualmente, a preven¢do primaria, através da utilizagdo de vacinas contra o

“79 & serve como um dos melhores

Papilomavirus Humano (HPV) tem sido testada
exemplos de que a doencga pode ser prevenida.
De acordo com a Organizagao Mundial da Saude de classificagdo de tumor

10 ~ A . . .
(19 a5 lesdes precursoras do cancer de colo uterino sdo classificadas

cervical uterino,
como NIC I, II e NIC III. Como existe uma dificuldade em diagnosticar tais
precursores, eles também podem ser referidos como lesdes de alto (NIC II e NIC III) e
baixo grau (NIC I). Contudo, algumas vezes, em pequenas biopsias ¢ muito dificil

diferenciar as lesdes de baixo e alto grau, e este diagnostico ¢ muito importante para o

tratamento de um paciente.



1.2 Papiloma Virus Humano (HPV)

Esta bem estabelecido que a infeccao pelo HPV seja o principal fator causal de
cancer cervical e sua infeccdo ¢ transmitida através do contato sexual, sendo que os
fatores de risco estdo intimamente relacionados com o comportamento sexual (por
exemplo, niimero de parceiros sexuais multiplos e relacdo sexual em idade precoce).
(3,4.,6)

O HPV contém um DNA em dupla fita circular que mede cerca de 8.000 pares
de bases no qual estdo presentes as regides génicas E (early) e L (late). A regido E esta
relacionada a replicacdo do DNA viral, controle de transcricdo, maturagdo, alteracdo da
matriz celular e estimulo de prolifera¢do, além da transformacdo celular. Neste ultimo
fendomeno estdo envolvidos os genes E6 e E7, que sdo os principais transformadores do
HPV e estdo diretamente envolvidos na inducdo de proliferacdo benigna e
transformagio maligna nas células do hospedeiro."" Geralmente o cancer cervical se
desenvolve como conseqiiéncia de alteragdes genéticas com inativagdo de genes
supressores de tumor. Os mais estudados e que se relacionam com o potencial
oncogénico do HPV tém sido os genes p53 ¢ pRb. O papel dos produtos destes genes €
regular o ciclo celular por controle da transcricdo de genes celulares envolvidos na
progressdo do ciclo e na proliferacio celular.'"

As células do epitélio escamoso sdo alvos do HPV, capaz de provocar alteragdes
que podem levar a um cancer cervical. Apos a infec¢do, o virus HPV se integra ao DNA
do hospedeiro e se multiplicam em varios numeros de copias.”’ Os genes E6 e E7
inativam o p53 e o pRb respectivamente, inibindo o mecanismo de controle celular da
sintese de DNA. A malignizacdo pode ocorrer pela instabilidade genética e mutacdes
criticas dos oncogenes e estimulo de divisdes celulares descontroladas, resultando em

alteragdes grosseiras no codigo genético onde ndo podem ser reparadas, pois 0s



mecanismos utilizaveis para este fim estdo bloqueados pela infeccao do HPV."!D Ag
figuras 1 e 2 demonstram esquematicamente a estrutura interna e externa do

Papilomavirus Humano.
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Legenda: HPV — Papilomavirus Humano; E — regido inicial que codifica oncoproteinas; L — regido tardia

que codifica proteinas do capsideo; LCR — Longa regido de controle.

Figura 1 — Organizacio do genoma do HPV 16, mostrando a localizacdo dos genes.!'?



Figura 2 - Modelo anatdémico do capsideo do HPV ¥

1.2.1 Persisténcia do HPV

As mulheres que apresentam infecgdo persistente por tipos virais de alto risco do
HPV sao consideradas o verdadeiro grupo de risco para o desenvolvimento do cancer
cervical. Estudos mostram que apds o contigio, a freqliéncia da doenca diminui
progressivamente com a idade, sugerindo o desenvolvimento de uma imunidade
especifica. O grau de risco de desenvolver o cancer cervical esta muito provavelmente
relacionado a carga viral e & persisténcia da infec¢do.*’ 19 Na maioria das mulheres,
infec¢des pelo HPV sdo transitorias e ndo deixam seqiielas clinicas. Apenas cerca de
dez por cento das mulheres persistem com a infec¢do por mais de seis meses dando

origem a lesdes de alto grau e que podem evoluir para carcinoma invasivo. %'



1.3 Proteina p16

INK4a

Varios estudos tém destacado o papel da proteina p16 como um marcador

de carcinoma cervical e que sua expressao estd associada com a progressao da doenga e

diretamente relacionada com a presenga de HPV. 471617

1.3.1 Proteina p16 como supressora tumoral

Dentro de condi¢des normais, a proteina pl16™<* age como supressora tumoral
inibindo as quinases dependentes de ciclina (CDK4 e CDK®6), que regulam o ponto G1
de checagem do ciclo celular. A proteina nuclear pR interage com o fator de transcrigao
celular E2F na fase G1 do ciclo celular. Esta interag¢ao inibe a transcri¢do E2F induzida
dos genes celulares envolvidos na proliferacao e replicagdo de DNA. As ciclinas (CDK4
e CDK®6) fosforilam a pRb, resultando na separagdao do complexo pRb-E2F. Esta

separacao de pRb permite a progressao do ciclo celular da fase G1 para S (vide figura

3).(18—22)

1.3.2 Proteina p16 e 0o HPV

A integracio do HPV no DNA do hospedeiro acarreta alguns descontroles
celulares. O gene E6 tem a funcdo de inativar a proteina nuclear p53 resultando em uma
instabilidade genética e mutacdes criticas. As proteinas do complexo pRb-E2F se
separam na presenca do gene E7, inativando a pRb e ativando o fator de transcrigao

celular E2F. Este, por sua vez, inicia a transcrigdo de genes necessarios para a



replicacdo do DNA e, assim, impropriamente for¢ando passar a célula do ponto G1 / S
para a fase S.829) A inativacdo da pRb pelo gene E7 do HPV resulta na superexpressao
de p16™** devido a um feedback negativo entre pRb e p16™** (vide figura 3).'*%?

Segundo Branca et al (2004),"? estas fungdes sdo caracteristicas de E6 ¢ E7
somente nos tipos de HPV de alto risco, pois em contraste, os genes E6 ¢ E7 do HPV de
baixo risco, sdo falhos em se ligar em p53 e pRb.

Em resumo, a expressio da proteina pl6INK4a, pode ser detectada
imunoistoquimicamente e est4 diretamente relacionada com a presenga de HPV %19
Assim, esta proteina pode ser usada como um biomarcador, adicionando uma

. . . .~ . , . .~ ~ P 7.8.17
significativa precisdo diagnostica na avaliagio de lesdes cervicais (NIC)."*!7
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Legenda: A- Epitélio ndo infectado. A molécula de pRb se separa do E2F através da fosforilagdo das
ciclinas CDK4 ¢ CDK®6. A ativagdo do E2F leva a progressdo do ciclo celular e a proteina p16 ¢ ativada
para inibir as ciclinas regulando o ciclo celular. B — Epitélio infectado por HPV de alto risco. O gene E7
se integra ao DNA do hospedeiro e inativa a molécula de pRb deixando o E2F livre para realizar a

progressdao do ciclo celular descontroladamente. A pl6 ¢é ativada para inibir esse descontrole celular



inativando as ciclinas, mas ndo obtém uma resposta positiva. Em resposta, ¢ observado uma grande

produgdo e uma superexpressio dessa proteina nas células. *”

Figura 3-Estimulagdo da progressao do ciclo celular, por tipos de HPV de alto risco.

1.4 Ki-67

O Ki-67 ¢ um marcador de proteina nao-histonica de proliferagdo celular, e ¢
expressa em todas as fases do ciclo celular, exceto em G0.%*** Esta proteina tem a

funcdo de se expressar em crescimento de tumores humanos sugerindo o grau de

malignidade.?%*

A interacao de E6 ¢ E7 de HPV no DNA da célula hospedeira perturba o ciclo

. ~ , . . . 1
celular acarretando em anormalidades na expressdo de proteinas, incluindo a Ki-67.¢ 8

Alguns estudos t€ém mostrado que a positividade do Ki-67 na imunoistoquimica
demonstra uma crescente proliferagdo de lesdes intraepiteliais de baixo e alto grau.(29)
Em outros, os resultados das andlises sdo consistentes com uma forte relaciao entre pl16
e Ki-67 no reconhecimento do HPV associada a lesdes cervicais pré-neoplasicas.'®

A proliferagdo descontrolada encontrada nas células malignas, marcadas pelo
Ki-67, pode servir de diagnostico para o cancer. Com isso, o Ki-67 parece ser um
método promissor para o uso em patologia, por ter uma relagdo definida entre o ciclo
celular, facilitando e permitindo analises relativamente simples e economicamente

2, - (28
V1aveis. %)



1.5. Molécula de adesiao E-caderina

As Caderinas sdo glicoproteinas de 120 a 130 kDa que estdo envolvidas na
adesdo celular e recebem este nome por necessitarem de célcio (Ca’™?), para se ligarem.
A firme adesdo intercelular atribuida a fungdo de interagdes adesivas desempenhando
um papel crucial na formagdo de tecidos e o seu envolvimento, consiste de um
importante biomarcador para o desenvolvimento de tumores. %%

As células escamosas do epitélio cervical sdo fortemente ligadas uma a outra e a
membrana basal através de um grande nimero de moléculas de aderéncia. Assim, a E-
caderina ¢ uma das principais moléculas de aderéncia que definem a arquitetura do
epitélio. Sabe-se que no cancer intra-epitelial cervical existe uma mudanca na expressao
dessa molécula. ©

Isto sugere que a diminui¢do ou perda da expressdo da E-caderina pode ser
correlacionada com comportamento agressivo e progressio do cancer.”” Roa et al.
(2001),%> consideram as Caderinas como os mais importantes mediadores de moléculas
de adesao celular e mostrou que a perda desta molécula em tecidos de linhas tumorais
esta correlacionada com a capacidade de invadir o colageno dos tecidos.

Presume-se a mutagdo das células reduz sua capacidade de aderirem umas as
outras facilitando o seu desligamento em tumores primarios e metdstases. Assim, a
diminui¢do na expressdo da E-caderina parece ser um parametro util na avaliagdo do
potencial de malignidade de cancer cervical.®”

Carico et al. (2001),(36) demonstraram uma correlacdo significativa entre a perda
da E-caderina no epitélio exocervical de bidpsias de mulheres infectadas pelo HPV sem

lesdes de maior gravidade, em relagdo as bidpsias de lesdes displésicas (de NIC I a NIC

IIT) e carcinoma invasivo.
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Dursun et al. (2007),(37) concluiram que a reducdo da expressao da E-caderina
esta associada significativamente com a sobrevida livre de doenca em pacientes com
carcinoma cervical, servindo como um indicador de comportamento clinico agressivo e

poderia sugerir o uso da terapia adjuvante em estagios iniciais da doenga.

1.6 Diagnostico Histoldgico

Embora existam critérios histologicos para o diagnostico de lesdes cervicais, ©°
muitas vezes o diagnostico se torna mais vulneravel devido ao tamanho da amostra, e
assim pode prejudicar a conduta clinica posterior. Como o custo do estudo
imunoistoquimico ¢ mais barato do que a técnica de PCR para andlise da presenca de
positividade de HPV, seria interessante encontrar imunomarcadores para diferentes

graus de lesdo intraepitelial, principalmente para separar lesdes de alto e baixo grau,

devido ao diferente tratamento que ¢ dado a cada um desses grupos.
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1.7 Objetivos

1.7.1 Objetivo geral

Avaliar a expressdo dos marcadores bioldgicos pl6, Ki-67 e E-caderina em

lesdes de colo uterino.

1.7.2 Objetivos especificos

a. Estudar a expressdo imunoistoquimica das proteinas p16, Ki-67 e E-caderina em

lesdes benignas, pré-invasivas e carcinoma invasivo de colo uterino.

b. Correlacionar a expressao destes marcadores juntos em casos de dificil interpretacgao,

auxiliando no diagnostico e prognostico das lesdes cervicais.

c. Avaliar a relacdo entre as expressao desses marcadores e a persisténcia ou nao da

lesdo cervical.
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The Use of Molecular Markers (p16, Ki-67 and E-Cadherin) in Uterine
Cervical Biopsies
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Abstract: Introduction: Cervical cancer is related to the Human Papillomavirus (HPV). The E7 viral DNA sequence in-
duces the start of DNA synthesis of infected cell, releasing promein pl6. The seq E6 inhibits apoptosis, with pro-
longed survival of cells heavily d d and ch d, with i ition of p53 protein and increasing of protein Ki-67. In
those injured cells, the molecules are reduced to join tbe cell membrane, the type E-cadherin.

Aim: To study the expression of p16 protein in: normal epithelium cervical, cervical lesions, pre ive (CIN) persistent
and no persistent lesions and invasive carcinoma of the cervix and to late with the exp of Ki-67 and E-
cadherin.

Patients and Methods: 54 uterine cervix biopsies were selected and submitted to immunohistochemical study, with bio-
markers p16, Ki-67 and E-cadherin.

Results: 1 CIN 1(27.9%) and CIN 11 (47.9%) had lower expression of p16 than in CIN 111 (73.5%) and invasive carcinoma
(72.7%) (p < 0.0005). For Ki-67, invasive carcinoma (57.8%), had a hlgher expnessnon when compared to CIN T (35.6%),
CIN 11 (51.9%) and CIN III (40.9%) (p = 0.005). E-cadherin i (46.2%) was lower than in

CIN III (56.0%), CIN Il (77.4%) and CIN I (82.2%) (p < 0. 0003) and, normal epithelium had the greatest E-cadherin ex-

pression (89.1%). In persistent and no persistent CIN there was no difference in the

of the biomarkers, with

P

p16 presenting p = 0.50, Ki-67, p = 0.91 and the E-cadherin a p = 0.43 value.

Conclusions: The use of p16, Ki-67 and E-cadherin bi

in cervical biopsies with difficult diagnosis oould help i in

the early diagnosis of malignant lesions and support adequate treatment, 2. There is no iation b
of the biopsy and the persistence of the cervical lesion and, 3. The used bi

CIN and no persistent lesions.

the d

don't differentiate b

pcrsnstcm

Keywords: p16, ki-67, E-cadherin, uterine cervical cancer, persistent cervical intracpithelial neoplasia.

INTRODUCTION

Epidemiological evidence shows that breast and genital
cancers are the most frequent cancers among women world-
wide [1]. It is estimated that around 500,000 women per year
develop cancer of the uterine cervix worldwide. In Brazil,
the National Cancer Institute (INCA), estimates, for 2008
and 2009, approximately 466,730 new cases per 100,000
inhabitants. In our country, cancer of the cervix is the second
most common malignancy among women with an estimate
of 19,000 new cases following only to breast cancer, and is
the fourth cause of death by cancer in women [2].

The epidemiological profile of the disease shows that it is
related to sexual activity, and associated to HPV infection
[3]. The high risk HPV types 16 and 18 are the most preva-
lent, representing 59.8% and 15%, respectively, in cases of

*Address correspondence to this author at the Faculdade de Medicina de
S3o José do Rio Preto, Av. Brigadeiro Faria Lima 5416 CEP 15090-000,
S#o José do Rio Preto - Sio Paulo, Brazil; TelFax: +5517-3201-5056;
E-mail: pmcury@hotmail.com

1874-3757/09

invasive cancer [4, 5]. A persistent high-risk HPV infection
is considered not only a risk factor, but also as a prerequisite
for the development of cervical cancer [6].

Recent studies show that the presence of HPV DNA in
more than 99.7% of cases of cervical intraepithelial neopla-
sia (CIN) used the technique of polymerase chain reaction
(PCR). It is well established that HPV infection is the central
and causal factor of cervical canger [4]. Risk factors such as
age of initiation of sexual activity, number of sexual part-
ners, number of children, smoking, low socio-economic-
cultural status and dietary deficiency of some elements are
part of the natural history of this disease [1].

Therefore, cervical cancer represents a real public health
problem, and is directly linked to the degree of underdevel-
opment of countries. It is one of the best examples of a can-
cer that can be prevented. Knowledge of the natural history
of cervical cancer, which usually presents with a relatively
slow progression, and the widespread use of screening meth-
ods for the detection of precursor and early stage lesions
have permitted efficient secondary prevention in recent dec-
ades. Currently, primary prevention, through the use of vac-

2009 Bentham Open
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P16, Ki-67 and E-Cadherin in Cervical Biopsies

Currently, primary prevention, through the use of vaccines
against human Papillomavirus (HPV) has been demonstrated
(4, 7-9].

According to the cervical uterine tumor classification of
the World Health Organization (WHO, 2008) [10] the pre-
cursor lesions of cervical cancer are classified as CIN 1, Il
and CIN III. Because there is a difficulty in diagnose such
precursors, they can also be referred to as high and low grade
lesions. However, sometimes in small biopsy is quite diffi-
cult to differentiate lesions from low to high grade, and this
diagnosis is very important to patient’s treatment.

Protein P16

Several studies have highlighted the role of pl16 as a
marker of cervical carcinoma and that pl6 expression is
associated with the progression of the disease and directly
related to the presence of HPV [4,7,11,12].

P16 belongs to the group of cyclin-dependent kinase
Cdk4/6 inhibitors and is encoded by tumor suppressor gene
INK 4a. Gene INK4a plays an important role in the regula-
tory pathway Cdk-Rb-E2F. The product of this gene
pl6INK4a prevents pRb phosphorylation by inactivating
Cdk4/6; pRb keeps on binding E2F transcription factors and
as a result cells stay in G1 phase not passing to DNA replica-
tion. In cervical lesions induced by HPV, viral oncoprotein
E7 interacts with pRb and inactivate it. As a result, the regu-
latory pathway Cdk-Rb-E2F is disrupted and inactivated pRb
pass cell cycle checkpoint G1/S without any obstacle. As a
response, a overexpression of p16 occurs. In turn, pl6INK4a
protein can be a marker of premalignant and malignant cer-
vical epithelium cells. Functionally active gene RB was
shown to be able to negatively regulate the expression of
INK4a on a transcriptional level, but details of this negative
feed-back loop remain obscure [13-17].

In short, p16 expression, which can be detected immuno-
histochemically, is directly related to the presence of HPV
[8]. Thus, this protein can be used as a biomarker, add sig-
nificant diagnostic precision in the assessment of CIN le-
sions [7, 12].

Ki-67

The Ki-67 is a marker of protein non-histonic of cell
proliferation, and is expressed in all phases of the cell cycle,
except in GO [18, 19]. This protein has a function of growth
in human tumor and expression of his marker could suggest
the degree of malignancy [20-22].

The interaction of E6 and E7 HPV DNA from the host
cell disturbs the cell cycle, expressing themselves by the
abnormal expression of proteins, including the Ki-67 [13].

Some studies have shown that the use of Ki-67 immuno-
histochemistry positivity demonstrate the increasing prolif-
eration in low and high grade of intraepithelial lesions [23].
In others, the results of analysis are consistent with a strong
relationship between Ki-67 and pl6 in the recognition of
HPV-associated pre-invasive cervical lesions [13].

E-Cadherin

Cadherins are glycoproteins of 120 to 130 kDa that in-
volve the cell adhesion receiving this name by needing cal-
cium (Ca) in order to link to them. The firm intercellular
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adhesion attributed to the function of adhesive interactions
plays a crucial role in tissue formation, since its involvement
consists of an important biomarker for a tumor development
[24-28).

The squamous cells of cervix epithelium are strongly
attached to each other and the basement membrane through a
large ber of molecules of adhesion. Thus, E-Cadherin is
one of the key molecules of adhesion that define the archi-
tecture and differentiation of keratinocytes in that epithe-
lium. It is known that in intra-epithelial cervical cancer there
is a change in the expression of these molecules [25].

This suggests that the decrease or loss of expression of E-
cadherin can be correlated with aggressive behavior and
progression of cancer [24]. Roa ef al. (2001) [29] consider
the Cadherins as the most important mediators of cell adhe-
sion molecules and showed that the loss of this molecule in
tumor tissues of lines determines the ability to invade the
collagen of tissues.

It is presumed that this down-regulation reduces the ca-
pacity of cells adhere to each other and facilitate their shut-
down of the primary tumor and metastasis. Therefore, the
decrease in the expression of E-cadherin seems to be a pa-
rameter useful in evaluating the potential for malignancy of
cervical cancer [24].

Dursun ef al. (2007) [30] concluded that reducing the
expression of E-cadherin is significantly associated with
overall survival and discase-free survival in patients with
cervical carcinoma, serving as an indicator of aggressive
clinical behavior and could suggest the use of adjuvant ther-
apy in carly stages of the disease.

Histological Diagnosis

Although there are histological criteria for the diagnosis
of cervical lesions [31], it is often vulnerable due to the size
of the sample, and thus undermining the subsequent clinical
conduct. As the cost of immunohistochemical study is
cheaper than PCR for HPV, it would be interesting to find
immunomarkers for different degrees of CIN. Thus, the aim
of our work is to study the immunohistochemical expression
of p16, Ki-67 and E-cadherin proteins in benign lesions, pre-
invasive and invasive carcinoma of the uterine cervix and to
correlate the expression of these markers together in cases
with difficult interpretation, helping in diagnosis and prog-
nosis of cervical lesions.

MATERIAL AND METHODS
Samples

Prior to the beginning of this work, this study was ap-
proved by the Research Ethics Committee of the FAMERP,
file number 001-000494/2007, following the legal proce-
dures.

Women submitted to cervical biopsies between 2004 and
2007 were selected. We evaluated the morphological
changes in histological sections stained by hematoxylin and
eosin (HE), according to the severity of cervical lesion (nor-
mal cervix, with CIN L, II or III and with invasive carcinoma
of the cervix). Immunohistochemical study was performed
for p16, Ki67 and E-cadherin.
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The im histochemistry technique for cadherin-E
(NCL-E, Novocastra, clone 36B5), for Ki-67 nuclear antigen
(NCL-Hi-67, MM1, Novocastra) and pl6 (NCL-p16 - 432,
Novocastra) was then used and has been summarized as it
follows: the 4um cuts were dew axed, undergone on anti-
genic recuperation, suffered peroxidase block and then were
incubated into primary antibodies: ki-67 antigen mouse
monoclonal antibody, dissolved 1 : 600, the cadherin-E
mouse monoclonal antibody dissolved 1 : 200 and the p16
mouse monoclonal antibody dissolved 1 : 50. The incubation
with the biotinilated anti-Ig antibody or dary antibody
was used which is specific for an animal species whose pri-
mary antibody was made (kit DAKO LSAB-labeled stre-
tavidin biotin) for Ki-67 and cadherin-E; for p16, was used
secondary antibody (kit NOVOLINK-Polymer Detection
Systems), dissolved in PBS for 30 minutes at 37°C in a hu-
mid room. Next, stretavidin biotin peroxidase complex incu-
bation was made (Kit, peroxidase-DakoCytomation, Carpin-
teria, CA, USA). For the revelation the cro-
ic_diami subtract was used and were
stained with hematoxylin of Harris.

Quantification of Immunohistochemical Results and
Statistical Analysis

To evaluate the marker positivity, we counted at least
500 cells per case, in a blind manner. Positivity was nuclear
for Ki-67, nuclear and cytoplasmic for p16, and cytoplasmic
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membrane for E-cadherin in light microscopy, with a magni-
fication of 400x. We made a quantification of the results by
determining the index of positivity (number of cells marked
by the antibody (p16, Ki-67 or E-cadherin) divided by the
number of cells counted per sample.

Through the patients' electronic handbook, we selected
12 cases that presented persistence of the lesion in the last
four years (April of 2003 to March of 2007), followed by
periodic biopsy and/or cervical Pap smear. We compared
these patients' initial diagnoses with the one of a group of
eight patients that didn't present recurrence of the disease in
the same period of time, followed by cytological examina-
tion.

Statistical analysis was made with the use of non-
parametric tests (Median, ANOVA and tabled statistics).

RESULTS

The 54 selected biopsics were classified as normal epi-
thelium (5 cases), 12 cases of CIN I, 12 of CIN II, 13of CIN
111 or squamous cell carcinoma in situ, and 12 cases of inva-
sive cell i of the uterine cervix (SCC).

The women’s age ranged from 22 to 90 years, with an
average of 45.74 years (median = 45). Figs. (1-5) show ex-
amples of hematoxylin and cosin stain, p16, Ki-67 and E-
cadherin positivity in different diagnosis.
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Fig. (1). Photomicrography of normal uterine cervix: (A) HE stain (100X); (B) p16 antibody (100X); (C) Ki-67 antibody (100X) and (D) E-

cadherin antibody (100X). The number of positive cells for E.

dherin had the g ox

(89.05%) when compared with the cervi-

P

cal lesions.. There was no p16 expression and a low positivity for Ki-67 (6.6%).
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Fig. (2). Photomicrography of CIN I (Cervical intracpithelial neoplasia grade I): (A) HE stain (100X); (B) p16 antibody (200X); (C) Ki-67
antibody (100X) and (D) E-cadherin antibody (100X). The number of positive cells for p16 (27.94%) and Ki-67 (35.6%) was lower than for
E-cadherin (82.18%).

Fig. (3). Photomicrography of CIN TI (Cervical intracpithclial ncoplasia grade I1): (A) HE stain (100X); (B) p16 antibody (100X); (C) Ki-67
antibody (100X) and (D) E-cadherin antibody (100X). The antibody E-cadherin had a higher expression (77.39%) when compared with p16
(47.93%) and Ki-67 (51.9%).
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NS . A > . =i
Fig. (4). Photomicrography of CIN III (Cervical intracpithelial neoplasia grade I11): (A) HE stain (100X); (B) p16 antibody (100X); (C) Ki-
67 antibody (100X) and (D) E-cadherin antibody (100X). The antibody p16 had a higher expression (73.47%) when compared with Ki-67
(40.9%) and the E-cadherin (55.96%).

Fig. (5). Photomicrography of Invasive Carcinoma: (A) HE stain (200X); (B) p16 antibody (100X); (C) Ki-67 antibody (100X) and (D) E-
cadherin antibody (100X). The number of positive cells for E-cadherin (46.15%) and Ki-67 (57.8%) was lower than for p16 antibody
(72.70%).
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P16 Versus Diagnosis

Fig. (6) shows the distribution of positivity for p16 in the
different groups in order to pare with the diagnosis. The
histological sections of normal uterine cervix showed no
expression of p16.

Through ANOVA test, we observed a statistically sig-
nificant difference between the average percentages in the
groups. CIN 1 (27.94%) and CIN II (47.93%) presented ex-
pression of p16 lower than in CIN 111 (73.47%) and invasive
carcinoma (72.70%) (p < 0.0005).
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Fig. (6). Expression of pl6 in different types of cervical lesion.
There is an increase of pl16 according to the degree of malignancy
of injuries (p <0.0005). Normal tissue did not present p16 expres-
sion. Legend: CIN I - Cervical intracpithelial neoplasia grade I,
CIN II - Cervical intracpithelial neoplasia grade 11, CIN HI - Cervi-
cal intraepithelial neoplasia grade I11.

Ki-67 Versus Diagnosis

Fig. (7) shows the different positivities to the Ki-67 in the
groups evaluated. There was only statistically significant
difference between the median for the normal group (6.6%)
with the neoplastic 1 Invasive carci (57.8%), was
highly positive for Ki-67 when compared to CIN 1 (35.6%),
CIN 11 (51.9%) and CIN III (40.9%) but there was no statis-
tically significant difference between them (p= 0.005).

E-Cadherin Versus Diagnosis

Fig. (8) shows the distribution of expression of E-
cadherin in groups (control and study), compared to the
diagnosis.

Positivity for E-cadherin in the cases dlagnosed wnth CIN
111 was the lowest observed g the pre: i
(55.96%), whereas in cases ofClN I was 82. 18'/- for CIN I,
77.39% and in the control group, 89.05%. There was statisti-
cally significant difference when comparing the positive
cases of invasive carcinoma (46.15%) with CIN I and CIN 11
(p < 0.0005).

The Persistence of the Cervical Intraepithelial Neoplasia

As for the persistence of the cervical intraepithelial neo-
plasia, we found in the 20 selected patients, 40.0% with
diagnosis of CIN 1, 30.0% of CIN 1l and 30.0% of CIN Iil.
We observed that there was no statistical correlation between
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the degree of CIN and the persistence of the lesion (p = 0.27)
(Table 1).
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Fig. (7). Positive for Ki-67 in different types of injury of the uterine
cervix. Ki-67 is higher expressed in neoplastic groups than in nor-
mal cervical biopsies (p = 0.005). Legend: CIN I - Cervical intra-
epithelial neoplasia grade I, CIN II - Cervical intraepithelial neopla-
sia grade I, CIN III - Cervical intracpithelial ncoplasia grade T11.
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Ciagnostic
Fig. (8). Expression of E-cadherin in different types of injury of the
uterine cervix. There was statistically significant difference when
comparing the positive cases of invasive carcinoma (46.15%) with
CIN I and CIN II (p <0.0005). Legend: CIN 1 - Cervical intracpithe-
lial ncoplasia grade I, CIN II - Cervical intracpithelial neoplasia
grade 11, CIN III - Cervical intracpithelial ncoplasia grade I11.

In persistent and no persistent CIN there was no differ-
ence in the expression of the biomarkers, with p16 present-
ing p = 0.50, Ki-67, p = 0.91 and the E-cadherin a p = 0.43
value (data not shown).

DISCUSSION

In our study, we demonstrated an increased expression of
the protein p16 from CIN I to invasive squamous cell carci-
noma (SCC). For Ki-67 and E-cadherin, expression was
direct and inversely related, respectively, with p16. This fact
could help in the differential diagnosis between the lesions
and may be a good marker to detect risk of developing cervi-
cal cancer in women infected by HPV.

Expression of E-Cad

w 3 o o> - w o

o o o o o o o
Lo b )

(8]
o

17




16 The Open Pathology Journal, 2009, Volume 3

Munhoz et al.

Table 1. Analysis of Biopsy for No Persistent and Persistent HPV in Different Types of Injury of the Uterine Cervix. There was No
Statistical Correlation Between the Degree of CIN and the Persistence of the Lesion (p = 0.27)
BIOPSY
HPV CINI CINTI CINII Total Single Table Analysis
No Persistent HPV 2 2 4 8 Chi-Square df P
Row % 25,0 250 50,0 100,0 2,6389 2 0,2673
Col % 250 333 66,7 40,0
Persistent HPV 6 4 2 12
Row % 50,0 333 16,7 100,0
Col % 75,0 66,7 333 60,0
Total 8 6 6 20
Row % 40,0 30,0 30,0 100,0
Col % 100,0 100,0 100,0 100,0

Legend: CIN 1 - Cervical intraepithelial neoplasia grade I, CIN II - Cervical intraepithelial neoplasia grade Il, CIN III - Cervical intracpithelial neoplasia grade I11.

All cases of SCC and CIN III in our study had an overex-
pression of pl16. Similar evidence was obtained by Benevolo
(2006) [11], Volgareva (2004) [31] and Tringler (2004) [32],
which reported a greater expression of p16 in a large percent-
age of pre-malignant lesions and invasive SCC. Several studies
have shown an i in the exp of pl6 protein in
accordance to the degree of malignancy of lesions, showing to
be a great marker specific for pre-malignant and malignant
lesions [4, 32].

Moreover, our cases of normal cervix showed no expres-
sion of p16. Maehama and colleagues (2006) [33] reported that
they found 10.6% of positive for HPV in women with normal
cytology smear, using PCR technique. Based on that report, we
expected to find some expression of pl6 protein in this group
of patients, which may not have happened because of the small
number of cases studied, or non-viral integration in the genome
of the host [16, 18].

In our study we observed that the associated use of bio-
markers p16 and E-cadherin together is a good combination for
diagnosis of cervical lesions. In respect to the use of Ki-67,
there was no significant difference in invasive and pre-invasive
lesions (CIN I, II and III). However, According to Kruse ef al.
2004 [20], Ki-67 is a good diagnostic marker for CIN III, how-
ever, the reproducibility for CIN I and CIN II was not satisfac-
tory. Our negative results could be due the small number of
samples used in our study.

Several authors, such as Benevolo (2006) [12], Keating
(2001) [13], Abeer (2007) [16], Volgereva (2004) [31], Tringler
(2004) [32], Longato Filho (2005) [34] and Walts (2006) [35],
showed similar results using these markers and concluding that
pl16 is the defining role in early detection of cervical cancer and
Ki-67 can be used as a factor of prognosis. For Keating (2001)
[13], as far as Ki-67 is a good combination with p16 for diagno-
sis, E-cadherin expression also proved to be a substitute for Ki-
67, supplementing the p16 marker for HPV in pre-neoplastic
lesions and invasive cervical squamous carcinomas.

The median age of women in our study was 45.74 years,
ranging from 22 to 90 years. Of these, 37 (68.52%) had a diag-
nosis of pre-invasive lesions. It is known that the incidence of
cancer of the cervix is usually at its peak age group increased
slightly [2], which is consistent with data from other studies
[36-39].

The infection for HPV frequently happens and it ends
quickly in most of the young women that begin sexual relation-
ships, although HPV 16 persistent can progress to CIN III
earlier than the non-persistent lesions [40]. Women that live
below the poverty line have larger probability of being positive
for HPV of high risk [41]. Many authors [42, 43] tell that in the
persistent cases there is an association with HPV of high risk,
what was not possible to evaluate in our work.

We did not perform the PCR test to study the HPV status in
cervical lesions due to the high cost of this exam. However,
p16 protein expression is considered a specific marker for this
virus [4, 7] and can be used to differentiate patients with low
grade lesions from others with high grade, that require a more
aggressive treatment.

Although our work has shown similar results to those of
international literature, there is no similar data with the Brazil-
ian population using the three markers concurrently. Due to
low cost, i histochemistry i d of PCR, is an economi-
cally feasible method, and thus can be easily performed in
laboratory practice.

Thus, we suggest the use of biomarkers p16, Ki-67 and E-
cadherin together to the diagnosis and prognosis of cervical
lesions in order to help to differentiate lesions of low and high
grade in difficult biopsies, but they are not helpful to differenti-
ate between persistent and no persistent CIN.
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3 CONCLUSOES

Pela analise dos resultados, podemos concluir que:

1 a — Em relag@o a proteina pl6 vimos que houve um aumento de sua expressdo de
acordo com o aumento do grau das lesdes. Em tecidos normais nao houve expressao da
mesma.

1 b — Para o Ki-67, observou-se uma maior expressdo dessa proteina nos casos de
carcinoma invasivo em relacdo ao epitélio normal. Porém, ndo houve diferenca
significativa de sua expressdo quando comparamos o carcinoma invasivo com NIC I, II
e IIL

1 ¢ — Observou- se expressdao mais acentuada de E-caderina em tecidos normais de colo
uterino e em NIC . Entretanto, existe diferenca estatatistica apenas quando comparada

a expressao de carcinoma invasivo com NIC I e NIC II.

2 - A associacdo dos marcadores pl6, Ki-67 e E-caderina, nos casos de dificil
interpretagdo anatomo-patoldgica, podem ajudar no diagndstico de lesdes cervicais para

distinguir os casos com provavel evolugdo para carcinoma espinocelular.

3 - O uso dos biomarcadores ndo sdo tuteis para diferenciar entre NIC persistentes e

ndo-persistente.
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Quadro 1 — Expressao imunoistoquimica dos marcadores nos casos de colo uterino sem

alteracdes

Paciente | Diagndstico | Persistente | Ndo- persistente | indice p16 | indice Ki-67 | indice E-cad
50 Normal * 11% 86%

51 Normal * 11% 92%

52 Normal * 6% 84%

53 Normal * 7% 90%

54 Normal * 3% 92%

Quadro 2 — Expressao imunoistoquimica dos marcadores nos casos de Neoplasia intra-

epitelial cervical grau I (NIC I)

Paciente |Diagndstico Persistente Nao-persistente |indice p16 |indice Ki-67 |indice E-cad
1 NIC | X 28% 26% 74%
2 NIC | X * 41% 77%
3 NIC | X * 31% 91%
4 NIC | X 40% 38% 96%
5 NIC | X 17% 24% 80%
6 NIC | X 28% 49% 76%
7 NIC | X 32% 36% 70%
8 NIC | X * 44% 94%
9 NIC | X * 32% 93%
10 NIC | X 23% 21% 42%
11 NIC | X * 42% 94%

Quadro 3 - Expressao imunoistoquimica dos marcadores nos casos de Neoplasia intra-

epitelial cervical grau II (NIC II)

Paciente | Diagndstico | Persistente | Ndo- persistente | indice p16 | indice Ki-67 indice E-cad
13 NIC 1l X * 57% 88%
14 NIC 1l X * 65% 95%
15 NIC Il X * 59% 53%
16 NIC Il X 29% 45% 80%
17 NIC 1l X 72% 33% 72%
18 NIC 1l X 40% 40% 75%
19 NIC Il X 55% 64% 67%
20 NIC Il X 68% 52% 68%
21 NIC 1l X 28% 21% 88%
22 NIC 1l X 45% 56% 83%
23 NIC 1l X 49% 4% 92%
24 NIC Il X 46% 52% 68%
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Quadro 4 - Expressdo imunoistoquimica dos marcadores nos casos de Neoplasia intra-

epitelial cervical grau IIT (NIC III) ou carcinoma in situ

Paciente | Diagnéstico | Persistente | Nao- persistente | indice p16 | indice Ki-67 | indice E-cad
25 NIC Il X 89% 52% 39%
26 NIC Il X 73% 12% 42%
27 NIC Il X 88% 37% 69%
28 NIC IlI X 92% 28% 66%
29 NIC IlI X 72% 59% 47%
30 NIC Il X 61% 58% 50%
31 NIC Il X 51% 21% 41%
32 NIC IlI X 80% 21% 46%
33 NIC IlI X 64% 41% *
34 NIC Il X 82% 25% 65%
35 NIC Il X 69% 50% 71%
36 NIC Il X 78% 41% 66%
37 NIC Il X 56% 71% 70%

Quadro 5 - Expressao imunoistoquimica dos marcadores nos casos de carcinoma

invasivo do colo uterino

Paciente | Diagnéstico | Persistente | Nao- persistente | indice p16 | indice Ki-67 | indice E-cad
38 Ca Invasivo X 80% 69% 32%
39 Ca Invasivo X 86% 64% 83%
40 Ca Invasivo X 57% 61% 26%
41 Ca Invasivo X 69% 48% 38%
42 Ca Invasivo X 65% 40% 40%
43 Ca Invasivo X 75% 71% 43%
44 Ca Invasivo X 69% 36% 43%
45 Ca Invasivo X 75% 55% 60%
46 Ca Invasivo X 73% 71% 42%
47 Ca Invasivo X 84% 43% 57%
48 Ca Invasivo X 67% 54% 44%
49 Ca Invasivo X 88% 62% 46%

Legenda: ® (casos que apresentaram negatividade na expressdo do marcador ou que foi perdido o

material).



