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ABSTRACT

Aim: The aim of this study is to investigate the expressions of IGF-1R, EZH2 and Laminin-5 antibodies in biopsy samples of
leukoplakia and squamous cell carcinoma of the oral mucosa by immunohistochemistry method.

Materials and Methods: The study consisted of three groups; oral squamous cell carcinoma leukoplakia and control groups.
The control group consisted of lesions with oral fibrous hyperplasia diagnosis. Biopsies of 38 patients for oral squamous cell
carcinoma, 32 patients for leukoplakia and 15 patients for control group were examined and evaluated degree of staining of
antibodies. Antibodies were evaluated as negative (0-10%):0, 1 positive (11-30%):+, 2 positive (31-60%):++, 3 positive (61-
100%):+++ according to staining percentages. The staining degrees of antibodies were compared with Mann Whitney U test in
study and control groups. Gender distribution between groups was compared with Chi-Square test and SPSS 21 program was
used for calculations. The results were statistically significancant is p <0.05.

Results: According to the findings obtained in this study antibodies revealed significantly higher staining in the oral squamous
cell carcinoma group and leukoplakia group compared to with control groups.

Conclusion: In this study, it was shown that EZH2, IGF-1R and Laminin-5 may have roles in cancer development.
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Amag: Calismanin amaci oral mukozada I6koplaki ve skuamdz hiicreli karsinom biyopsi érneklerinde IGF-1R, EZH2 ve Laminin-
5 antikorlarinin  immdinhistokimyasal methodla ekspresyonlarinin arastiriimasidir.

Gereg ve Yontem: Calismayi oral skuamdz hiicreli karsinom, l6koplaki ve kontrol grubu olmak lzere {i¢ grup olusturmaktadir.
Kontrol grubunu oral fibréz hiperplazi tanili lezyonlar olusturmustur. Oral skuaméz hiicreli karsinomda 38, l6koplakide 32 ve
kontrol grubunda 15 biyopsi Ornedinde IGF-1R, EZH2 ve Laminin-5 antikorlarinin boyanma dereceleri incelendi ve
dederlendirildi. Antikorlar boyanma ytizdelerine gére negatif (%0-10):0, 1 pozitif (%11-30):+, 2 pozitif (%31-60):++, 3 pozitif
(%61-100):+++ olarak dederlendirildi. Calisma ve kontrol gruplarinda EZH2, IGF-1R ve Laminin-5 antikorlari ile boyanma
dereceleri Mann Whitney U testiyle karsilastinlmistir. Gruplar arasindaki cinsiyet dagiimi karsilastiriimasi Ki-kare testiyle,
hesaplamalar SPSS 21 programiyla yapilmigtir. Anlamlilik siniri p<0.05tir.

Bulgular: Bu calismada elde edilen bulgulara gore IGF-1R, EZH2 ve Laminin-5 antikorlarinin kontrol grubuyla karsilastirildiinda
|6koplaki ve oral skuaméz hiicreli karsinom gruplarinda énemli derecede yiiksek boyanma gdstermistir.

Sonug: Bu galismada EZH2, IGF-1R ve Laminin-5'in kanser gelisiminde rolleri olabilecedi gdsterilmistir.

Anahtar Kelimeler: Skuaméz hiicreli karsinom, |6koplaki
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INTRODUCTION

Oral mucosa, as well as skin and lips, is
covered by squamous epithelium and most of
malignant tumors in the head and neck region
originate from this type of epithelium.! Oral squamous
cell carcinoma (OSCC) is the most common
malignancy of the oral cavity. 234

Smoking and alcohol consumption play an
important role in the development of OSCC.2 Early
diagnosis of oral cancers is improving the survival and
reducing the morbidity associated with the disease “.

Oral leukoplakia (OL) is recognized a
precancerous lesion of oral mucosa. OL is white
plaque or patches that don't belong to any clinical or
pathological disease group. > The ethiological factors
of OL is various as human papilloma virlis (HPV),
tobacco smoking. 6

Enhancer of zeste homolog 2 (EZH2) is a
protein involved in the regulation of cell cycle.
Researches on normal oral mucosa, dysplasia and
OSCC showed progressively higher expressions of
EZH2, which was found to be associated with the
potential of malignancy and poor prognosis.’

Insulin growth factor-1 receptor (IGF-1R) is
well defined in malignant tumors. Increased IGF-1R
associated with tumor cell migration, proliferation,
invasion, metastasis, poor prognosis, treatment
resistance and shortened survival.®

Laminin-5 is one of the extracellular matrix
proteins, and plays an important role in cell migration
and invasion. High expressions of Laminin-5 were
detected in various tumors.®

The aim of this study is to investigate the exp-
ressions of EZH2, IGF-1R and Laminin-5 in the biopsy
samples of leukoplakia and squamous cell carcinoma
of the oral mucosa by immunohistochemistry method.

Material and Methods

The study involved patients with clinical diag-
noses of squamous cell carcinoma and leukoplakia
with dysplasia of the oral mucosa in the study groups.
Biopsies sent for histopathologic diagnosis to the labo-
ratory of Istanbul University, Institute of Oncology,
Department of Tumor Pathology were evaluated. The
study consisted of three groups; OSCC, leukoplakia
with dysplasia and control groups. The control group
was composed of oral fibrous hyperplasia cases.
Biopsises of 38 patients for OSCC and 32 patients for
leukoplakia, and 15 patients with oral fibrous hyperp-
lasia for control group were stained, examined and
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evaluated under light microscope for EZH2, IGF-1R
and Laminin-5 expressions. The sections were depa-
raffinized at alcohol series and then pretreated with
citrate buffer solution in microwave oven for 20 minu-
tes. Endogenous peroxidase activity was done 3%
hydrogen peroxide. The slides were incubated with
primary antibodies EZH2 (Abcam, Cambridge, USA)
IGF-1R (Abcam, Cambridge, USA) and Laminin-5
(Abcam, Cambridge, USA) respectively. Immunoreac-
tions were detected by the labeled streptavidinbiotin
method and visualized with AEC chromogen solution,
followed by counterstaining with Mayer hematoxylin.

In the microscopic evaluation of the slides,
staining of epithelial tissue areas were graded as; 0 -
10% detectable staining: negative (-), 11 - 30% de-
tectable staining: 1 positive (+), 31 - 60% detectable
staining: 2 positive (++), 61 - 100% detectable
staining: 3 positive (+++).

The degree of staining of EZH2, IGF-1R and
Laminin-5 antibodies were compared with Mann
Whitney U test. The gender distribution of the patients
were compared with Chi- square test and the age
distribution of the cases were compared with Oneway
Anova test. The calculations were made with SPSS
21(IBM SPSS Statistics for Windows, Version 21.0.
Armonk, NY: IBM Corp. program). The significance
limit was p < 0.05 for each test.

RESULTS

From a total of 85 cases in the study and
control groups, 40 were female and 45 were male. 9
of the cases in the control group, 13 of the cases in
leukoplakia group and 18 of the cases in squamous
cell carcinoma group were females. 6 of cases in the
control group, 19 of the cases in leukoplakia group
and 20 of the cases in squamous cell carcinoma group
were males. The statistical evaluation for gender
distribution between the study and control groups
showed no significance (p = 1.541) (Table 1).

Table 1. Gender distribution among groups

Gender Female Male Total p value?

Control group 9 (60%) 6 (40%) 15(100%)

Leukoplakia group 13(40.6%) | 19 32(100%)

(59.4%)

Squamous cell carcinoma 18(47.4%) | 20 38(100%) | P=1.541°

group (52.6%)

Total 40(47.1%) | 45(52.9%) | 85(100%)

aStatistically significant at the level p<0.005 (Chi-square test)
b In the statistical analysis between three groups p=1.541
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In examining the age distribution of the groups,
it was found that ages of the patients were between
22 - 80 years in the control group, between 24 - 77
years in the leukoplakia group, and between 25 - 86
years in the squamous cell carcinoma group. The
statistical analysis for age distribution between the
three groups, with a p-value of 0.007. (Table 2).

Table 2. Distribution of age among groups

Age N |[n Sb SE 95% Mi | Max. | p-
confidence n. value©
interval for
mean
LB UB

Control 15| 51.27 | 16.007 | 4.133| 42.40| 60.13 | 22| 80 p=

group 0.007

Leukoplaka | 32| 47.25| 11.170| 1.975| 43.22| 51.28 | 24 | 77 d

group

Squamous | 38| 58.32| 16.005| 2.596| 53.05| 63.58 | 25| 86

cell

carcinoma

group

Total 85] 52.91| 15.083| 1.636| 49.65| 56.16 | 22 | 86

n= Average SD= Standard Deviation, SE= Standard Error, LB= Lower
Bound, UB= Upper Bound, Min= Minimum, Max=Maxiumum
Statistically significant at the level p < 0.05 (Oneway Anova test)

9In the statistical analysis between three groups p = 0.007.

In the squamous cell carcinoma group, 27
lesions were located in mandible, 5 lesions in maxilla,
2 lesions in buccal mucosa, 2 lesions in tongue and 2
lesions in sublingual region. In leukoplakia group, 17
lesions were located in buccal mucosa, 10 lesions in
mandible, 2 lesions in maxilla, 1 lesion in tongue, 1
lesion in sublingual area and 1 lesion in labial mucosa.
In the control group 5 lesions were located in man-
dible, 3 lesions in buccal mucosa, 3 lesions in labial
mucosa, 2 lesions in maxilla and 2 lesions in tongue.

Cases were shown in staining scores with EZH2,
IGF-1R and Laminin-5 antibodies (Table 3) (Figure 1-
6). EZH2, IGF-1R, Laminin-5 antibodies showed signi-
ficantly higher staining in leukoplakia and squamous
cell carcinoma groups compared to the control group
(p <0.001). In addition, there was a statistically
significant difference between the IGF-1R expressions
of leukoplakia and squamous cell carcinoma groups (p
< 0.001).

The comparative statistical values of the study
and control groups are shown in Table 4.

Table 3. Findings of immunohistochemical staining among
groups

Immunohistochemical EZH2 IGF-1R  [Laminin-5

staining + |4+ [ [+ [+ [FH+ |- [+ [+ [+
-+

Control group 415 |6 |- 13 (2 |- |- 12 [3 |- |-

Leukoplakia group 1 ]2 (10 |19 1 (3 (19 |9 - |4 )17 |11

Squamous cell carcinoma |- |- |10 |28 |1 |3 (12 |22 (2 |2 (14 |20

group

= negative, +=one positive, ++=two positive, +++=three positive
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Table 4. p value in comparison between groups

p-value® Control Leukoplakia Control
group/leukoplakia group/squamous cell | group/squamous cell
group carcinoma group carcinoma group

EZH2 <0.001 0.143 <0.001

IGF-1R <0.001 <0.001 <0.001

Laminin-5 | <0.001 0.190 <0.001

e Statistically significant at the level p <0.05 (Mann Whitney U test).

Figure 2. +++ positive IGF-1R staining in squamous cell
carcinoma group (immunohistochemistry stain, x400)

Figure 3. +++ positive Laminin-5 staining in squamous cell
carcinoma group (immunohistochemistry stain, x200)
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Figure 4. +++ positive EZH2 staining in leukoplakia group
(immunohistochemistry stain, x200)

. i o ;
Figure 6. +++ positive Laminin-5 staining in leukoplakia
group (immunohistochemistry stain, x200)

DISCUSSION

EZH2 was found to be related to malignancy;
tumor development, proliferation of tumor cells,
metastatic process, drug resistance and preservation
of stem cells.!® In many studies high expression of
EZH2 was correlated with poor prognosis inmammary,
prostate and bladder cancers. 113 In the present
study EZH2 expressions were significantly high in
leukoplakia and squamous cell carcinoma groups
compared to control group (p < 0.001). The obser-
vation of EZH2 expression in the epithelial papillae in
the control group suggested that the marker indicates
cell proliferation. Furthermore, the progressively
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increasing expressions of EZH2 in leukoplakia group
showing tendency for malignant transformation, and
carcinomas, demonstrated that EZH2 can be used to
indicate progressive malignancy. EZH2 expression was
found to be higher in poorly differentiated areas than
well differentiated regions of squamous cell carcinoma
specimens in the present study. Therefore it may be
put forward that EZH2 antibody may be associated
with poor differentiation and rapid growth. More
studies should be made to show its correlation with
the prognosis of the disease.

IGF-1R is found to have a function in neoplastic
cell proliferation, cancer development and metas-
tasis.!#18 It was studied in head and neck tumors and
found to show a high expression in precancerous lesi-
ons and squamous cell carcinomas.!®23 In the present
study IGF-1R expression was found to be significantly
high in leukoplakia group and squamous cell carci-
noma groups compared to control group (P < 0.001).
In addition statistical significance was observed bet-
ween the expressions of leukoplakia and squamous
cell carcinoma cases.

Laminin-5 has many important functions such
as holding the squamous cells together and providing
the migration of epithelial cells in wound healing.2+26
Laminin-5 is found to be related to malignant cell
proliferation in a few studies.?’-?° In cervical cancers,
in oral dysplastic lesions and oral squamous cell
carcinoma, Laminin-5 expressions were showed to be
related to the malignancy and invasion of the lesion.
3031 In the present study Laminin-5 expressions were
found to be significantly higher in leukoplakia group
and squamous cell carcinoma groups compared to
control group (P <0.001). Laminin-5 showed a more
prominent expression in well differentiated and kera-
tinized regions of squamous cell carcinomas. There-
fore it may be concluded that although Laminin-5 is a
marker for malignancy, it is not associated with poor
differentiation, on the contrary it may especially be
related to the keratinization of malignant squamous
cells.

CONCLUSION

As a result EZH2 can be used as a marker
showing the progressive malignancy in, potentially
malignant, minimal cancerous and invasive cancerous
lesions. IGF-1R can be used as a marker showing the
cancer development and malignancy. Laminin-5 can
be used as a malignancy marker especially in well
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differentiated squamous cell tumors. In the present
study, all of the three antibodies are revealed to be
efficient in the differential diagnosis of leukoplakia and
squamous cell carcinomas from hyperplastic epithelial
proliferations of the oral mucosa.
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