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INTRODUCTION

In the past twenty years, multiple population studies have 
highlighted the significant increase in incidence and prevalence 
of premalignant oral lesions, precursors of oral scuamous cell 
carcinoma. In addition, their malignant transformation rate is  

 
estimated at 18-25% within a variable interval of 7-14 years 
after diagnosis [1-5]. The morpho functional characteristics of 
the oral mucosa, constantly exposed to the action of various  
proinflammatory environmental, internal and external factors, 
explain its susceptibility to infectious/inflammatory processes, 
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creating a predilect environment for the development of numerous 
premalignant and malignant lesions, with a special impact on 
morbidity and mortality identified in the general population 
[1,2]. Over the years, the results of cell and molecular biology 
research have shown the regulatory role of such pro- inflammatory 
molecules as interleukin-6 (IL-6) and cyclooxygenase-2 (COX-2) 
on epithelial-mesenchymal transition  (EMT),  critical  event  in  
malignant  transformation.  Thus, the hypothesis that cancer arises 
from inflammatory sites (commonly referred to as “lymphoreticular 
infiltration”) is supported. In addition, elevated levels of 
prostaglandin E2 (PGE2), a metabolite produced by the catalytic 
action of Cox-2, are associated with an increased risk of invasiveness 
and angiogenesis since the early stages of carcinogenesis [3-6].

A number of recent studies highlight the role of ezrin, a 
component of the ERM (Ezrin/ Radixin/Moesin) complex, in 
regulating cell signaling pathways controlling survival, proliferation 
and cell migration. These pathological implications have led to the 
proposed use of ezrin as a biomarker in establishing the therapeutic 
strategy for head and neck carcinomas [7-10].

Given that the diagnostic and therapeutic management 
recommended by numerous national and international guidelines 
is significantly limited by the complexity of the etiopathogenic 
mechanisms characteristic to pre- malignant oral lesions, the present 
study aims to characterize some molecular markers responsible for 
the modification of cell interactions/signaling pathways specific to 
these lesions and their subsequent progression, drawing attention 
to the essential relationships both between these markers and 
between their expression and clinical-therapeutical aspects.

MATERIALS AND METHODS

 To attain the desired goals, oral mucosal fragments were 
collected by incisional/excisional biopsy with the scalpel blade 
from 53 females, non-smokers, non- chronic alcohol users, aged 
45-60 years, and clinically and histopathological diagnosed with: 
leucoplakia - 28 cases, of which 14 cases had mild-to-moderate 
dysplasia and 14 cases moderate-to-severe dysplasia; actinic erosive 
cheilitis - 10 cases; erosive oral lichen planus - 15 cases. At the same 
time, normal oral mucosal fragments were collected by the same 
technique from perilesional areas and served as a control group. 
Prior to surgery, informed consent was obtained from each patient, 
in accordance with the legislation in force. The anatomopathological 

diagnosis was made at the Mortuary and Anatomic Pathology Unit 
of the Iasi Railroad Hospital, and Pathological Anatomy Laboratory 
of the Iasi “Dr. I Czihac “Military Emergency.

The tissue samples collected from the study patients were 
divided into several fragments, part of them being paraffin-
embedded, then sectioned and stained with haematoxylin-eosin 
in view of making an anatomopathological diagnosis, while others 
were either dewaxed for use in the ELISA technique or processed by 
the immunohistochemical technique using the Novo Link TMMax 
Polymer Detection System kit. The microscopic preparations 
were examined with an Olympus BX40 microscope with attached 
Olympus E330 camera at the Department of Cell and Molecular 
Biology of the Iasi University of Medicine and Pharmacy.

RESULTS

By using the ELISA technique, we identified at tissue level 
increased IL-6 and Cox-2 levels in the samples collected from 
premalignant lesions compared to normal tissue (Table 1). IL-6 
levels were higher in leukoplakia lesions with moderate-severe 
dysplasia than in the other premalignant lesions studied. The lowest 
IL-6 concentration was found in the normal oral mucosa (Table 1). 
Cox-2 was present in low concentrations in the normal oral mucosa. 
Relative to premalignant lesions, the highest concentrations were 
found in both leukoplakia types, and the lowest in erosive actinic 
cheilitis (Table 1). Examination of normal oral mucosa samples 
processed by the immunohistochemical technique revealed a 
moderately positive peri membranous ezrin immunoreactivity and 
absence of ezrin immunoreactivity at cytoplasmic level (Figure 1). 

Compared to these findings, the examination of the samples 
obtained from leuloplakia tissue lesions revealed a strongly positive 
intracytoplasmic immunoreactivity even within the superficial 
parakeratotic layer along with perimembranous granular 
immunoreactivity, with a series of differences between the two 
types of leukoplakia in view. Thus, in less severe leukoplakia forms 
associated with mild dysplasia there was an intense, granular, 
peri membranous and intracytoplasmatic immunopositivity up to 
the superficial parakeratotic layer (Figure 2) compared to a much 
more attenuated reaction at membrane level but intensely positive 
intracytoplasmatically in the forms of severe leukoplakia associated 
with severe dysplasia lesions (Figure 3).

Table 1: Tissular expression of IL-6 and Cox-2 (Medium values).

Sample n
IL-6 Cox-2

(ng/mg protein) (ng/mg protein)

Leukoplakia with easily 
moderated dysplasia 14 0.016 2.98

Leukoplakia with severely 
moderated dysplasia 14 0.028 3.71

Erosive cheilitis 10 0.017 2.37

Oral erosive lichen planus 15 0.022 2.85

Oral mucosa witness 53 0.004 0.54

In erosive oral lichen planus cases, the examination of tissue 
samples revealed a cytoplasmic point-and- point immunopositivity 
and in some cases perinuclear drop-shaped in the basal and 
malpighian layers (Figure 4). In the cases diagnosed with erosive 
actinic cheilitis, immunohistochemistry revealed membranous and 
moderately cytoplasmic ezrin immunopositivity in the basal and 
malpighian layers (Figure 5).

DISCUSSION

Currently, the mechanisms by which acute and chronic 
inflammation induced by various bacterial, viral, fungal, chemical 
and physical factors triggers and sustains the oral carcinogenic 
cascade is not fully understood. Knwon is only the ability of tumor 
cells to secrete a number of inflammatory factors which modify the 
stroma and facilitate invasion [11,12]. 
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IL-6, Th2 cytokine (Thelper 2) is considered a tumor marker 
with a sensitivity of 60-70% and a specificity of 58-90%. However, 
the available studies used to define the diagnostic and prognostic 
value of this molecule are few and controversial [3,13-15]. IL-6 
activity is frequently related to the concept of “epigenetic field” 
existing in the oral cavity, although the idea that IL-6-mediated 
suppression of signaling or inhibition of chronic inflammation 
influence the epigenetic changes is not supported. In dysplastic 
lesions, the increase in IL-6 level is directly proportional to the 
histological degree of dysplasia [5,7,11] as also shown by Table 1.

Figure 1: Normal oral mucosa.

Figure 2: Leukoplakia with mild-moderate dysplasia 
IHE 40x.

Figure 3: Leukoplakia with mild-severe dysplasia. IHE; 
40x.

In oral squamous cell carcinomas, Il-6 acts as an 
immunosuppressive molecule that facilitates the “evasion” of 
immune system control mechanisms. Thus, in cancer patients, 
elevated serum IL-6 levels are negatively correlated with prognosis 
[14]; by extrapolation, a high IL-6 level detected by ELISA 
technique in our premalignant lesion cases suggests a high degree 
of aggressiveness of some of the studied lesions and a marked 
tendency to malignant transformation [16,17].

Figure 4: Erosive oral lichen planus. IHE; 40x.

Figure 5: Erosive actinic cheilitis. IHE; 40x.

Also, some studies indicate that, in line with the increased 
production of inflammatory mediators, this cytokine is on the one 
hand stimulated early in the premalignant lesions prior to their 
transformation into carcinoma, and, on the other hand, it is more 
prominent in premalignant than in malignant lesions [15-19]. In 
the present study we detected 4 to 7-fold higher IL-6 levels in the 
premalignant lesions compared to normal tissue. The presence 
of IL-6 in normal tissue fragments may confirm the presence of a 
chronic inflammatory process induced by factors other than those 
identified in the statistical studies conducted so far.

Goel 2015 suggested that IL-6 plays a role as a growth factor, 
suggesting its importance in cancer development and progression. 
Moreover, they believe that Il-6 serum and/or salivary level may be 
an indicator of chemotherapy efficacy [20-21].

In erosive lichen planus, IL-6 controls the proliferation and 
differentiation of cytotoxic T lymphocytes, with destructive 
effects on epithelium, and induces apoptosis of undifferentiated 
keratinocytes [19]. The results of this study are consistent with 
those reported by [20]. Who identified increased IL-6 expression in 
both oral and cutaneous lichen planus lesions? Thus, the stimulating 
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action of IL-6 on keratinocyte proliferation is suggested, explaining 
the hyperplastic changes detected in lichen planus (Table 1).

In erosive actinic cheilitis, lesions IL-6 level was lower than in 
leukoplakia lesions with moderate-severe dysplasia and erosive 
oral lichen planus, and insignificantly higher than that detected 
in leukoplakia with a mild- to-moderate dysplasia. These results 
may confirm the implication in ultraviolet-B (UVB) radiation in the 
etiopathogenesis of cheilitis, hypothesis proposed in 1923 [21].

Cox-2 expression is stimulated by mutagenic and 
proinflammatory factors, such as cytokine IL-6, dependent on 
NF-κB activation, the results of this study supporting this finding 
[13,16,18]. Increased IL-6 and Cox-2 levels identified in erosive 
actinic cheilitis lesions can be causally related to exposure to 
UVB, radiation that stimulates both Cox-2 and NF-kB expression 
[16]. Understanding these processes is crucial as it can lead to 
the identification of new forms of treatment. Imiquimod, a topical 
preparation commonly used in the treatment of oral premalignant 
lesions can stimulate IL-6 production, thus explaining such side 
effects as aphthous mouth ulcer [5,17]. Currently a number of phase 
I/II clinical trials suggest the use of anti-IL-6 or IL-6R antibodies 
as therapeutic alternatives. However, the fact that the association 
of IL-6 with multidrog resistance proteins (MRPs) expressed by 
keratinocytes of the oral mucosa epithelium plays an important 
role in tumor pathogenesis should not be overlooked. This account, 
among others, for the resistance to methotrexate therapy in patients 
with lichen planus [3,19].

It is well known that both radiation therapy and chemotherapy 
can induce biosynthesis of Cox-2 and prostaglandins with potential 
therapeutic implications [20]. Numerous experimental studies 
investigate the role of Cox-2 inhibitors in suppressing carcinogenesis. 
In addition to genetic evidence, numerous pharmacological studies 
suggest or indicate Cox-2 as a therapeutic target. For example, 
Subbaramaiah and Dannenberg demonstrate that selective Cox-
2 inhibitor therapy reduces the formation of tongue, oesophagus, 
breast, skin, lung and bladder tumors. However, the regression of 
these tumors is very rare. Therefore, these inhibitors can be used 
as adjuvant therapy [21,22].

The transition from dysplasia to invasive cancer is one of the most 
important stages of carcinogenesis involving numerous biological 
processes, basement membrane degradation by proinflammatory 
factors included [22]. Given our goal to identify the molecules that 
influence the development of some signaling pathways and/or signal 
transduction mechanisms involved in malignant transformation as 
well as for the early detection of malignant transformation at the 
level of oral structures, we initiated an immunohistochemical study 
of ezrin, a molecule very little exploited in literature and research 
centres. There are two forms of ezrin: active, physiologically located 
in the membrane, and inactive, identified in the cytoplasm [23,24]. 
In the cytoplasm, ezrin, similar to the other proteins of the ERM 
complex, is expressed as “dormant” monomers in which F-actin 
and plasma membrane binding sites are masked. Moreover, it has a 
closed conformation due to intramolecular N-terminal-C-terminal 
association. Their activation requires

 destroying the association. Two factors are known for their 
involvement in activation: PIP2 binding and phosphorylation of 
a threonine residue at the C-terminal end [25]. These aspects 
correlated with the results of the present study indicating the 
perimembranous ezrin expression normal oral mucosa and 
absence of immunoreactivity to this molecule at cytoplasmic level 
(Figure 1) indicate its functional role in the organization of cellular 

coupling and membrane domains specific to each type of tissue. 
The presence of intense cytoplasmic immunoreactivity in erosive 
lichen planus and leukoplakia associated with moderate-severe 
dysplasia (Figure 3,4) suggests a change in epithelial cell molecular 
phenotype, activation of cytoplasmic “dormant” monomers, 
that is triggering of some phosphorylation reactions at this level 
and also a clear tendency to malignanization and an aggressive 
malignant phenotype, having in view the literature data showing 
that cytoplasmic localization in head and neck squamous cell 
carcinoma is associated with poor prognosis and reduced survival 
rate. In the examined erosive actinic cheilites cases, membrane 
immunopositivity was identified in all layers and discretely 
cytoplasmic in the spinous layer (Figure 5).

Recent studies describe the ability of the ERM protein complex to 
interact with transmembrane proteins, phospholipids, cytoplasmic 
membrane-associated proteins, and cytoskeleton, being involved in 
numerous physiological processes, including preservation of cell 
shape, motility, proliferation and development [26-28].

This gives ezrin a key role in organizing specific membrane 
domains, essential areas in intercellular signaling. The mechanism 
responsible for the cytoplasmic location of ezrin and the way 
cytoplasmic ezrin contributes to the aggressive phenotype of 
squamous cell carcinoma is not fully understood [27]. The results 
of the biochemical study showed that the intensity of ezrin 
immunosuppression also correlates with increased IL-6 expression 
indicating that ezrin influences the NF-κB mediated signaling 
pathway, and the association of cytoplasmic ezrin overexpression 
with increased Cox- 2 levels in dysplastic lesions suggests activation 
of protein kinase C.

CONCLUSION

Expression of is associated with both malignant transformation 
and severity of squamous cell carcinoma. Starting from the clinical 
findings according to which, despite invasive surgical management, 
premalignant dysplastic lesions are a risk factor for the development 
of squamous cell carcinoma, the present research supports the need 
for clinical trials able to establish a correct therapeutic management 
based on a complete molecular and morphological profile; this way, 
the risk of recurrences and the side-effects associated with current 
therapies can be limited.
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