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Expression of E-cadherin in oral epithelial dysplasia and oral squamous cell carcinoma:
An in vivo study

Oral epitelyal displazi ve oral yassi hiicreli karsinomada E-cadherin ekspresyonu: in vivo bir

calisma
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ABSTRACT

Objectives: There is evidence that E-cadherins may
also play a role in progression of dysplasia to cancer.
The aim of this study was to investigate the expression of
E-cadherin during the process of oral carcinogenesis by
comparing their expression in normal and oral dysplas-
tic epithelium (OED) with oral squamous cell carcinoma
(OSSC).

Materials and methods: The patients who were clini-
cal suspected of having premalignant lesion and oral
squamous cell carcinoma were included in the study after
the histopathological diagnosis. Totally 20 cases of OED
and 20 Cases of OSSC were included in the study. From
each case the following data were recorded: patient’s age
and sex, tumour location, TNM classification and clini-
cal stage (I-IV). After preliminary examination of sections
stained with haematoxylin/eosin, representative parts of
each piece were selected and sectioned at 5 micron for
immunohistochemical study.

Results: There was reduced expression of E-cadherin
from mild to severe degree of dysplasia suggesting the
negative correlation with E-cadherin expression. Howev-
er, there was no significant correlation between E-cadher-
in expression, clinical TNM stage and prognosis score.

Conclusion: The E-cadherin expression is reduced with
increase grade of dysplasia and in oral squamous cell
carcinoma. The reduced expression of E-cadherin may
be a reliable indicator of increase in invasiveness in oral
squamous cell carcinoma. Reduced E-cadherin expres-
sion can be considered a useful marker for progression
of dysplasia to oral cancer. J Clin Exp Invest 2011; 2 (4):
347-353
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OZET

Amag: E-cadherin’in displazinin kansere donidsmesinde
rol oynayabilecegine dair bulgular vardir. Bu galismanin
amaci E-cadherin’in agiz i¢i normal mukoza, yassi epi-
tel hiicreli karsinom ve displastik epitelde ekspresyonunu
kargilagtirarak oral karsinogenez ile iligkisini arastirmak-
tir.

Gereg ve yontem: Klinik olarak oral premalin lezyon ve
yassi epitel karsinom siphesi bulunan hastalar, histopa-
tolojik taniyi takiben ¢alismaya alindi. Toplam olarak oral
epitelyal displazili 20 hasta ve oral yassi epitel huicreli kar-
sinomu bulunan 20 hasta ¢alismaya alindi. Her hastada
asagidaki degiskenler kaydedildi: Hastanin yasi, cinsiyeti,
tumor lokalizasyonu, TNM evresi ve klinik evre (I-1V). He-
matoksilen-Eozin’le boyanmis kesitlerin ilk muayenesini
takiben, her pargadan bir kisim alinarak 5 mikronluk kesit-
ler halinde immunohistokimyasal ¢alismaya alindi.

Bulgular: E-cadherin ekspresyonu ile displazi arasinda
negatif bir baglantiy1 telkin eder tarzda, hafiften agira
degisen derecedeki displazide E-cadherin ekspresyonu
azalmis bulundu. Ayrica E-cadherin ekspresyonu ile kli-
nik timor evresi ve prognoz skoru arasinda anlamli bir
baginti saptanmadi.

Sonug: Oral yassi hicreli karsinomda displazi derece-
si artttkga E-cadherin ekspresyonu azalmaktadir. Azal-
mis E-cadherin ekspresyonu agiz ici yassi epitel hicreli
karsinoma’da invazivlikte artigin glvenilir bir belirteci
olabilir. Azalmis E-cadherin ekspresyonu displazini oral
kansere déntsmesini gosteren faydali bir belirte¢ olarak
distndlebilir.

Anahtar kelimeler: E-cadherin, oral epitelyal displazi,
oral yassi epitel hiicreli karsinoma
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INTRODUCTION

Squamous cell carcinomas encompass at least 90%
of all oral malignancies. It is the third most common
malignancy in south-central Asia. Oral Squamous
cell carcinoma (OSCC) implies quite significant
mortality and morbidity rates.? Most invasive oral
carcinomas are preceded by a preinvasive stage,
which may last for many years. During the progres-
sion there is loss of cohesion, it is result of defect at
the cell adhesion molecular level. E-cadherin is one
of the most important molecules in cell-cell adhe-
sion in epithelial tissues. E-cadherin, expressed in
most epithelial cells, is primarily responsible for the
initial adhesion of these cells and also promotes cell
polarity®+% and the formation of specialized cell-cell
junctions.®

E-cadherin is a 120 kDa (KiloDalton) trans-
membrane glycoprotein and major cell-cell adhe-
sion molecule. The cytoplasmatic moiety of E-cad-
herin binds to B- and y-catenin, which are linked to
the cytoskeleton via a-catenin, while the extracel-
lular moiety is a calcium-dependent receptor re-
sponsible for homophilic (E-cadherin/E-cadherin)
interactions.” The first cadherin to be discovered
are known as the ‘classical’ or type | cadherins. This
includes E-cadherin and promotes calcium-depen-
dent cell-cell adhesion via homophilic intercellular
interactions. Classical cadherins are composed of
five extracellular domains of 110 amino acids, which
bind calcium ions (known as cadherin domains), a
single transmembrane domain and two cytoplasmic
domains. It is now well established that cadherins
are not simply ‘biological glues’, but generate sig-
nals from the cell surface to influence a wide range
of cell functions including apoptosis, growth factor
receptor activation, tumour development and me-
tastasis.

Role of E- cadherin in normal cells

Stable connections between cells play an essen-
tial role in overall tissue organization and function.
Several adhesive structures are present in epithe-
lial cells, including desmosomes (DS), hemidesmo-
somes (HDS) and zonula adherens (ZA). In the ZA,
there are many cell junction proteins. The adhesion
receptors present at the ZA are classic cadherins.
In the epithelium, the ZA adhesion receptor is E-
cadherin. The continued expression and functional
activity of E-cadherins are required for cells to re-
main tightly associated in the epithelium. As far as
normal adult epithelial tissue structure and integrity
is concerned, E-cadherin is also involved in its main-
tenance and homeostasis. As already mentioned,
its function lies primarily in the formation of adhe-

rens junctions. Cadherin mediated adhesion is a
dynamic process that is regulated by several signal
transduction pathways. There is also evidence that
cadherins are not only targets for signaling path-
ways that regulate adhesion, but may themselves
send signals that regulate basic cellular processes,
such as migration, proliferation, apoptosis and cell
differentiation.

Role of E-cadherin in malignant cells

Progressive accumulation of somatic mutations in
a number of different genes characterizes the pro-
cess of tumorigenesis. Epithelial-mesenchymal
conversion is also observed in malignant tumors of
epithelial origin. This process is similar to develop-
mental events but with the important difference that
it is uncontrolled. Neoplastic cells are characterized
in general by poor intercellular adhesion, loss of the
differentiated epithelial morphology and increased
cellular motility. Down regulation or complete shut-
downs of E-cadherin expression, mutation of the
E-cadherin gene, or other mechanisms that inter-
fere with the integrity of the adherens junctions, are
observed in neoplastic cells. In human tumors, the
loss of E-cadherin-mediated cell adhesion corre-
lates with the loss of the epithelial morphology and
with the acquisition of metastatic potential by the
neoplastic cells. Thus, a tumor invasion/suppressor
role has been assigned to this gene.

Few studies have investigated the expression of
the E-cadherin/catenin complex together and those
studies of carcinomas from the head and neck have
included infrequent examples of carcinomas from
the oral cavity.

The aim of present study was to investigate
the expression of E-cadherin during the process
of oral carcinogenesis by comparing their expres-
sion in normal and oral dysplastic epithelium with
oral squamous cell carcinoma.lt was observed that
there loss of E-cadherin expression in oral epithelial
dysplasia (OED) and oral epithelial squamous cell
carcinoma (OSCC).The present study provides in-
sights into role of E-cadherin in progression of oral
epithelial dysplasia toward the development of oral
squamous cell carcinoma.E-cadherin is an “inva-
sion suppressor” molecule and that in carcinogen-
esis loss of E- cadherins permits or enhances the
invasion of adjacent normal tissue.?

MATERIALS AND METHODS

Design and Case records

This was a prospective study was carried out at
Department of oral pathology, Government Dental
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College & Hospital, Mumbai. The present hospital
based study was carried out in the department.
The Out Patient Department (OPD) patients were
screened for premalignant lesion/s and oral cancer.
The patients who were clinical suspected of hav-
ing premalignant lesion and oral squamous cell car-
cinoma were included in the study after the histo-
pathological diagnosis. Totally 20 cases of OED and
20 Cases of OSSC were included in the study. From
each case record, we obtained the following data:
patient’'s age and sex, tumour location, TNM clas-
sification and clinical stage (I-1V). After preliminary
examination of sections stained with haematoxy-
lin/eosin, representative parts of each piece were
selected and sectioned at 5 micron for immunohis-
tochemical study.

Oral epithelial dysplasia (OED) was graded as
per the criteria given by Warnakulasurya et al.® Mi-

Table 1. Criteria for Oral epithelial dysplasia

croscopic Criteria used for diagnosing oral epithelial
dysplasia is given in Table 1.

The dysplastic changes were graded for each
case according to following criteria into three grades
mild, moderate and severe epithelial dysplasia. The
grading of OSCC was done based on previously de-
termined criteria (Table 2).°

Each of these features was scored from 1-4 ac-
cording to definitions given by Anneroth. The total
score was calculated. Based on these scores, each
case was classified as good, moderate, poor. Prog-
nosis was determined from the total malignancy
score.

Grading score: 5-8 (good) 9-12 (moderate) 13-
20 (poor)

Architecture

Cytology

Irregular epithelial stratification
Loss of polarity of basal cells

Basel cell hyperplasia
Drop-shaped rete ridges

Increased number of mitotic figures

Abnormally superficial mitoses

Abnormal variation in nuclear size (anisonucleosis)
Abnormal variation in nuclear shape (nuclear pleomorphism)
Abnormal variation in cell size (anisocytosis)

Abnormal variation in cell shape (cellular pleomorphism)
Increased nuclear-cytoplasmic ratio

Increased nuclear size

Pre-mature keratinization in single cells (dyskeratosis) Atypical mitotic figures

Keratin pearls within rete ridges

Increased number and size of nucleoli Hyperchromasia

Table 2. The grading criteria of oral epithelial squamous cell carcinoma?

Morphologic feature 1 2

Highly keratinized

Degree of keratinization (> 50% of the cells)

Little nuclear
Polymorphism
(> 75% mature cells)

Nuclear polymorphism

Number of mitosis

( high power field) 0-1 2-3
Pushing, well Infiltrating solid
Pattern of invasion delineated infiltrating cords bands and
borders or strands
L.yr.nphqplasmocytlc Marked Moderate
infiltration

Moderately keratinized
(20-50% of the cells)

Moderately abundant
nuclear polymorphism
(50 -75% mature cells)

No keratinization
(0-5% of the cells)

Minimal keratinization
(5-20% of the cells)

Abundant nuclear
polymorphism
(25- 50% mature cells)

Extreme nuclear
Polymorphism
(0-25% mature cells)

4-5 >5

Marked wide spread
cellular dissociation
in small groups and/or
in single cells (n > 15)

Small groups or
cords of infiltrating
cells(n>15)

Slight None
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Immunohistochemistry

Five um sections were cut from archive paraffin
blocks and mounted on super frost slides. Immu-
nocytochemical staining was carried out using a
streptavidin Avidin-Biotin complex (ABC) labeling
technique and visualized with diaminobenzidine
tetrahydrochloride (DAB). Sections were dewaxed,
washed in alcohol and antigen was retrieved by
microwaving in citric acid (pH 6) for 30 min. Sec-
tions were then washed in PBS. Endogenous per-
oxidase was blocked using 1% hydrogen peroxide
in methanol at room temperature for 10 min. Slides
were washed in PBS briefly and incubated with pri-
mary antibody at dilutions 1:100 indicated for 40
min. Slides were then washed in PBS for 5 min and
incubated with secondary antiserum that was bioti-
nylated goat serum covalent to rabbit and mouse
serum for 30 min. Sections were then washed for 5
min in PBS followed by the streptavidin-biotin com-
plex Following a wash in PBS, the peroxidase was
then visualised by using 0.18 g DAB/300 ml PBS
with 30 ml of hydrogen peroxide for 8 min. Sections
were then washed, counterstained with haematoxy-
lin, washed in water and Scotts solution, dehydrat-
ed and then mounted. Normal gingiva was used as
the positive control and negative controls were pre-
pared by omitting the primary antibody.

Evaluation of immunoreactivity

Intensity of membranous staining was assessed us-
ing a semi quantitative, previously validated, meth-
od." Immunoreactivity was assessed with respect
to cellular localization (membranous). A scale of 0 to
+++ was used, +++ being strong, ++ moderate and
+ being mild membranous staining. O indicated ab-
sence of staining.'? (3+ = complete stain of the cellu-
lar membrane for more than 50% of the stained cells,
2+ = staining between 10% and 50% of cells, 1+ =
less than 10% of stained cells, 0 = stain absence).
The pattern of immunostaining for E-cadherin was
described as normal when complete membranous
staining was observed. In relation to immunostain-
ing within the epithelium, the various compartments
within the epithelium were described as basal, su-
prabasal and superficial cell layers. Stained slides
were examined under high power (40X) of micro-
scope. This was followed by counting of cells. Ran-
dom ten high power fields were selected. Hundred
cells were counted in each field in a zigzag fashion.
Thus, the total numbers of cells counted per slide
were one thousand. All samples were evaluated by
a single person blinded to sample characteristics.

Statistical analysis

It was performed using Statistical Package for the
Social Sciences (SPPS) computer program v.17.0
for Windows XP. Mann-Whitney test, Kruskall Wallis
test, Spearman’s rank correlation coefficient were
used for statistical analysis. A p value less than 0.05
was regarded as statistically significant.

Table 3. Expression of E-cadherin in oral epithelial dys-
plasia

E-cadherin expression Degree of dysplasia

Mild Moderate Severe
0 (Absent) 0 0 0
+1 (n=0) 0 0 0
+2 (n=6) 1 0 5
+3 (n=14) 9 3 2
Total (n= 20) 10 3 7

Table 4. Prognosis score and E-cadherin expression in
0SsCC

E-cad expression Prognosis score

Good Moderate ~ Poor

(n=14)  (n=4) (n=2)
0 (n=2) 0 0 2
+1 (n=3) 2 1 0
++2 (n=15) 12 3 0
+++3 (n=0) 0 0 0
Total (n=20) 14 4 2

Table 5. Expression of E-cadherin and clinical TNM stag-
ing

Expression of E-cadherin

Number of

TNM stage cases 0 +1 +2 +3
Stage | (n=2) 2 0 0 2 O
Stage Il (n=4) 3 0o 1 2 1
Stage Il (n=12) 13 0 4 8 O
Stage IV (n=2)

A 1 0 0 1 ©0

B 1 0 0 0 O

C 0 0 1 O0
Total (n=20) 20 0 5 14 1
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RESULTS

Oral epithelial dysplasia (OED)

Out of 20 cases of oral epithelial dysplasia, 10 were
mild, 3 were moderate and 7 were severe cases
(Table 3). E-cadherin immunoreactivity was moder-
ate positivity in 6 cases (30%), strong positivity in
14 cases (70%). Negative or weak E-cadherin im-
munoreactivity was not observed in case of OED.
Mean score for OSCC was 1.7 and in cases of OED
2.7. The reduced expression of E-cadherin was ob-
served from mild degree to severe degree. The E-
cad expression was significantly low (P<0.0001) in
severe degree of dysplasia as compared to mild to
moderate degree. Thus, there was reduced expres-
sion of E-cadherin from mild to severe degree of
dysplasia suggesting the negative correlation with
E-cadherin expression (Spearman’s correlation co-
efficient ‘'r'=0.065) (Figure 1, 2, 3).

Oral squamous cell carcinoma (OSCC)

In the normal oral mucosa, intense E-cadherin im-
munoreactivity was observed in the basal 2/3 of the
epithelium, but not on the basal surface of basal
cells. In mucosa adjacent to tumours (epithelium
showing epithelial dysplasia), E-cadherin immu-
noreactivity was reduced (with respect to normal
mucosa) in the basal and suprabasal layers. Within
tumours, E-cadherin immunoreactivity was absent/
negative in 2 cases (10%), weak in 3 cases (15%),
moderate in 15 cases (75%) (Table 4). There was
reduced expression of E-cadherin in oral squamous
cell carcinoma which was statically significant
(P-0.0001 & ‘r'=-0.486) (Figure 4, 5, 6).
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Figure 1. E-cadherin immunohistochemical expression -
Mild epithelial dysplasia (10X)
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Figure 2. E-cadherin immunohistochemical expression-
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Figure 3. E-cadherin immunohistochemical expression-
E-Cadherin Score- +1(10X)
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Figure 4. E-cadherin immunohistochemical expression-
Severe Epithelial Dysplasia (10x)
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Figure 5. Moderate epithelial dysplasia (10x)

Figure 6. E-cadherin immunohistochemical expression-
E-Cadherin Score - ++2(10X)

Correlation between E-cadherin expression
and clinical TNM staging

Out of 20 cases of Oral squamous cell carcinoma,
2 cases were in T1 stage, 4 cases in T2 and 12 in
T3 and 2 cases in T4 (Table 4). Out this 5 cases
were showing weak expression, moderate were in
14 cases and strong expression was present in only
one case (Table 5). Nonparametric test showed no
significant correlation (Spearman’s correlation coef-
ficient ‘r'=0.15) between E-cadherin expression and
TNM stage.

Expression of E-cadherin and Prognosis
score

According to Bryne et al grading criteria10, Out of
20 cases of squamous cell carcinoma, 13 cases
showed good prognosis, 5 were having moderate
prognosis whereas 2 cases were showing poor
prognosis (Table 2) Expression of E-cadherin was

higher in patient with good and moderate progno-
sis than the poor prognosis (P- 0.017). Statistical
analysis showed Negative correlation (Spearman’s
correlation coefficient ‘r'=-0.486) between the E-
cadherin expression and prognosis score based on
the histopathologic findings.

DISCUSSION

Head and neck squamous cell carcinoma (HNSCC)
is one of the most common cancers on a worldwide
basis with a higher incidence. According to the exist-
ing molecular model for carcinogenesis in head and
neck squamous cell carcinoma,’ this malignancy
arises from a multistep process in which genetic
events lead to the disruption of the normal regula-
tory pathways that control basic cellular functions
including cell division, differentiation and cell death.
E-cadherin is a key molecule for the maintenanceof
intracellular adhesion and down-regulation of this
protein has been associated with tumour progres-
sion in diverse human cancer types.

In the present study, it was observed that there
is reduction in E-cadherin in oral epithelial dysplasia
as severity of dysplasia is increased. This reduction
of E-cadherin was in line with that of the observation
of the previous studies.'>® In the mild and moderate
degree of dysplasia, loss of E-cadherin was less as
compared to severe degree of dysplasia. The loss
of E-cadherin mediated cell adhesion correlates
with the loss of the epithelial morphology. The E-
cadherin expression in mild epithelial dysplasia was
present in supra basal and basal similar to the nor-
mal epithelium.™ In moderate epithelial dysplasia,
E-cadherin expression was present in supra basal
but expression was reduced in the basal cell layer.
This loss leads to acquisition of invasive property by
the basal cell.”

The reduced expression of E-cadherin was ob-
served in the oral squamous cell carcinoma. The
e-cad expression was decreased with increase
pleomorphism, which, was correlating with histo-
pathological findings. Thus the reduced E-cadherin
expression has significant role in development of
oral squamous cell carcinoma from oral epithelial
dysplasia.

Yamada et al16, Bowie et al17 and Jun Man
Kim et al18 also found the correlation between re-
duced expressions of E-cadherin with TNM clini-
cal staging. The lack of correlation was observed
between the reduced E-cadherin expression and
clinical TNM staging in the current study, as CT/MRI
was not done for detection of extent of the lesion
and metastasis due to availability and cost factor.
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It is evident from the present study results that
E-cadherin plays role in processes of carcinogen-
esis, which is confirmed by reduced expression in
oral epithelial dysplasia and oral squamous cell car-
cinoma. It can be used as tumor suppressor gene
as previously indicated. Also clinical stage and Prog-
nosis based on the histological findings showed no
correlation with E-cadherin expression.
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