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Abstract 
In the last three decades, the premalignant cutaneous lesions have represented a milestone for the clinicians and the anatomopathologists 
given the increased risk of malignant transformation not only in the old but also in the young population. Recent research indicates the fact 
that, though multiple progresses were recorded in the diagnosis and treatment of the cutaneous squamocellular carcinomas, developed in 
more than 85% of the cases in premalignant lesions, however the prognosis and survival up to five years did not register significant 
improvements. For the achievement of the diagnosis with certainty, the histopathological examination, considered until recently the “golden 
standard”, principally based on the TNM criterion, has an increased percentage of subjectivity and it is relatively unsure, being known the 
fact that two apparently identical tumors answer differently to the same therapy. The variability of the morphological aspects from simple 
dysplasia to in situ carcinomas and the cancers themselves impose the identification of some cellular and molecular markers typical to the 
premalignant and malignant cutaneous lesions. In this respect, the knowledge and characterization of the molecular mosaic allow the 
establishment of some clear criterion for an early diagnosis, corresponding monitoring and adequate treatment. 
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 Introduction 

The phenotypical variability of the premalignant 
cutaneous lesions is induced by a mosaic of cellular and 
molecular interactions responsible, under normal condi-
tions, for the achievement and maintenance of the tissue 
architecture and functionality. 

The premalignant lesion, a term introduced in 1875 by 
the Romanian doctor Victor Babeş, is that lesion which, 
in the absence of any treatment, presents an increased 
risk of malignant transformation. In 2005, World Health 
Organization (WHO) classified the premalignant lesions 
in simple, moderate, severe and in situ cancers [1, 2]. 

The cutaneous premalignant lesions, whose prevalence 
varies between 0.76–5% in Asia and 13.4% in America, 
present cellular and molecular features whose description 
allows the identification of the mechanisms specific to 
the epidermal genesis of the cancer [3, 4]. The risk of 
malignant transformation of these lesions was reported 
to be between 6.6% and 36.4%, although a more recent 
meta-analysis, from 2011–2012, indicated a risk of 12.1%. 
The early diagnosis and the adequate treatment of the 
premalignant lesions prevent the development of the 
cutaneous cancers [2, 5]. Although ever since 1988, 
Bouquo emphasized the fact that approximately 80% of 
the cancer cases appear through the transformation of the 
premalignant lesions, the classification and establishing 
of the premalignant lesions, accompanied or not by dys-
plasia, present another series of unclear aspects which 
require a reconsideration [6, 7]. For example, until recently, 
it was considered that the squamocelullar epithelioma is 
a disorder of the old persons, but the incidence is growing 

also in the case of young persons, due to chronic sun 
exposure [8]. 

Although for dermatologists and anatomopathologists 
the diagnosis of the cutaneous neoplasia is relatively 
easy, however, the survival and the life quality of these 
patients did not significantly improve in the last three 
decades, even though the invasive and excisional treat-
ment is applied. These aspects are due, on one hand, to 
the phenotype and molecular variability and diversity of 
these tumors, and, on the other hand, to the ignoring of 
the “multi-step” sequential process through which they 
develop [5, 9–12]. 

Worldwide, more than 50% of the neoplasms appear 
at the skin level [13]. The non-melanocytic cutaneous 
cancer, including the squamocellular carcinoma and the 
basal cell carcinoma, constitute the most frequent type of 
cancer diagnosed in the last decades among the Caucasian 
population, with an increased incidence beginning with 
1960 of 3–8% each year [9, 12, 14–16]. It is 18–20 times 
more frequent than the cutaneous malignant melanoma, 
with more than one million cases estimated in 2005 [12, 
17, 18]. In Europe, USA and Australia, this represents 
one of the most frequent oncological diagnoses [5, 16]. 
It is remarked an increase of incidence of the cutaneous 
squamocellular carcinoma not only in the areas with 
increased sun exposure, nearby the Equator, but also in 
those areas with a reduced exposure, such is the case of 
Finland, where the incidence increased by 4% in the last 
decades [5]. In 2014, this represented 20% of the total 
cutaneous cancers, being the most frequent metastatic 
cancer. In Egypt, the incidence of this epithelioma was 
estimated at 37.02% of the total cutaneous cancers [17]. 
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Given the invasive, recurrent and metastases feature, it 
is associated with an increase not only of approximately 
5% per year morbidity in Central Europe, but also with 
that of mortality, being responsible for the majority of 
the deaths due to cancer [5, 8, 17]. 

At the cutaneous level, the risk of emergence of 
squamocellular carcinoma is mainly influenced by the 
existence of the premalignant lesions such as the actinic 
keratosis and by the chronic exposure to sun, 80% of them 
being located in the photo-exposed areas. The American 
Academy of Dermatology estimates that 60% of the 
over-40 persons have actinic keratosis [19]. 

At the level of the oral mucosa, the concept 
according to which the development of the oral squamo-
cellular cancer requires two stages involves an initial 
presence of the premalignant lesion [4]. The proportion 
of squamocellular carcinomas developed de novo or  
on the premalignant lesions is not yet established in 
percentage. 

The most frequent premalignant oral lesions are leuko-
plakia, erythroplakia/erythroleukoplakia, submucous oral 
fibrosis and lichen planus [1]. Less frequent are tobacco 
keratosis lesions, leukoedema, discoid lupus erythematous 
and epidermolysis bullosa [2]. For these lesions, it was 
identified a rate of 17% for the progression and the 
malignant transformation, on a period of seven years from 
the time of the diagnosis. The highest rate of malignant 
transformation is identified in the case of the hetero-
geneous erythroplakia and erythroleukoplakia with dys-
plastic changes [1]. Some studies have shown that 16–
62% of the diagnosed leukoplakia lesions present changes, 
which indicate a beginning of a malignant transformation 
squamocellular type [4]. 

 Molecular markers 

Studies regarding the prophylaxis of the premalignant 
lesions have, among their objectives, the identification of 
some biomarkers involved in the cellular and molecular 
mechanisms typical to the process of carcinogenesis [9, 18]. 

The cadherin/catenin complexes 

Ever since 1988, it is known the fact that trans-
membrane glycol-proteins called cadherin, essential in 
the tissue integrity, have a major role in the cellular 
adhesion, being the basic components of the cellular 
coupling areas [7, 20]. 

The epithelial–mesenchymal transition, an important 
process of the embryogenesis, is present also in case of 
the transformation of the premalignant lesions in invasive 
carcinomas. During this process, the epithelial cells present 
morphological changes and a migratory/invasive capacity 
typical for mesenchymal cells, due to the disorganization 
of the adhesive bands and desmosomes, determined by 
the absence of the E-cadherin, as a result of some genetic/ 
epigenetic mechanisms [21]. 

The E-cadherin is a transmembrane glycoprotein, which 
forms at the membrane level a stoichiometric complex 
1:1:1 with β-catenin and α-catenin [22]. 

The E-cadherin function also as a tumor suppressor: 
the absence of the expression of this molecule in epithelial 
cells determines the dissociation of desmosomes, the 
tumor progression and a poor prognosis [23–25]. 

In 2005, using a 3D culture of an adenovirus as 
infection vector of the epithelial cells was proven that the 
E-cadherin expression decreases in the same time with 
the decrease of catenin, a fact that suggests the important 
role of these molecules in the transformation of the 
premalignant lesions in the squamocellular carcinoma [23]. 

The cutaneous squamocellular carcinoma presents 
changes of the Dsg2 and Dsg3 (type E-cadherin) expres-
sion, which were correlated by Harada and Scafer ever 
since 1996 with the hyperproliferation and extended 
hyperplasia of the keratinocytes [21]. Although the Dsg2 
expression was associated with the invasiveness and meta-
stases of the squamocellular carcinoma, contributing to the 
establishment of the malignant phenotype of the kerati-
nocytes, however, a sporadic overexpression was identified 
also in the benign and premalignant papilloma [25]. 

With regard to the catenin, the cutaneous lesions of 
the squamocellular carcinoma, the β-catenin’s expression 
is much more reduced or even absent compared to the 
premalignant lesions and it is associated with the dimen-
sions of the tumor and degree of differentiation. The 
diffused reduction of the membrane expression of the  
β-catenin is correlated according to the data in the litera-
ture not only with a risk of malignant transformation, 
but also a reserved prognosis [26]. Although it was 
considered that only the γ-catenin can be used as predictor 
of the tumor progression, however, recent studies have 
emphasized the important involvement of the α- and  
β-catenin in the tumor invasion and metastases. 

In the case of the oral mucosa, the development of 
the premalignant and malignant lesions is characterized by 
changes in Dsg3 expression, associated with the invasive 
and metastases phenotype [27]. 

In normal oral mucosa, E-cadherin is strongly expressed 
in basal and para-basal layers. In the oral premalignant 
lesions, the membrane expression of the E-cadherin is 
reduced in behalf the cytoplasmatic one and it is reversely 
correlated in proportion to the degree of dysplasia [27]. 
The progression of the dysplastic lesions, which lead to 
squamocellular carcinoma, is immunohistochemically 
characterized by the reduction of this marker, together 
with the overexpression of vimentin, as a mesenchymal 
marker [28]. 

The reduction or absence of the E-cadherin expression 
is correlated not only with a degree of dysplasia, but also 
with the risk of malignant transformation of the oral 
leukoplakia. 

In low-risk leukoplakia malignant transformation, 
the expression pattern of the cadherin is similar to that 
encountered in the apparently normal mucosa but in the 
oral lichen planus lesions with increased risk of malignant 
transformation have not identified changes in E-cadherin 
expression. 

Also, for the oral premalignant lesions, the reduction 
of the β- and γ-catenin expression represents an accurate 
indicator for malignant transformation. Thus, for the 
dysplastic leukoplakia compared to the non-dysplastic 
ones, it is noticed the diffused reduction of the β-catenin 
membrane expression and the increase of the nuclear 
expression aspect correlated not only with the degree of 
dysplasia, but also with the risk of malignant trans-
formation [28]. 
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Desmoplakin and plakophilin-1 

Unlike the epithelial cells of the normal oral mucosa, 
which presents intensely positive immunoreactivity at 
the cytoplasmatic level for desmoplakin and plakophilin-1 
at the membrane and nuclear level, the cells of the dys-
plastic epithelium present a low and diffused immuno-
reactivity of the desmoplakin at the cytoplasm level and 
a reduced immunoreactivity for the nuclear plakophilin-1. 
According to data from literature, the expression’s 
quantification of these markers of cellular adhesiveness, 
especially of the desmoplakin, in the oral dysplastic 
lesions, can identify tissues with an increased risk of 
malignant transformation [29]. 

In the oral squamocellular carcinoma, the immuno-
reactivity of the desmoplakin is absent, and the expression 
of plakophilin-1 is absent at the membrane level, diffused 
in the cytoplasm and reduced in the nucleus. 

Ezrin 

Ezrin or cytovillin, a predominant protein of the apical 
pole of the epithelial cells, represents one of the new “hot 
spots” of the tumor metastases mechanisms, identified 
in the last years [30]. It belongs to the ERM (ezrin–
radixin–moesin) complex and achieves the connection 
between the cytoskeleton and the cellular membrane.  
It links the F-actin to the cellular membrane, following 
phosphorylation, being necessary to many fundamental 
cell processes, or can activate the RhoA GTPase, thus 
inducing the cytoskeleton remodeling, an important 
process for the motility, proliferation, differentiation and 
migration of cells [31–33]. 

It interferes in the regulation of the activity of the 
adhesiveness molecules, being involved in the cell–cell 
and cell–matrix interaction, extremely important inter-
actions in the tumor invasion and metastases. Thus, at 
the keratinocytic level, the increase of the E-cadherin and 
β-catenin can be correlated with the suppression of the 
ezrin [34]. Moreover, the ezrin’s expression is positively 
correlated with the Ki-67 index, marker of tumor proli-
feration and severity [33]. 

The quantitative and qualitative changes of the ezrin 
expression present special importance in the pathogenesis 
of different keratinocytic tumors [35]. In normal epidermis, 
ezrin is located in basal layer cell’s membrane, the 
intensity of this biomarker being reduced towards the 
upper-basal layers. Membrane expression in normal 
epithelial cells and benign lesions is prevalent than in 
malignant lesions, where the cytoplasmatic expression 
predominates, and the change of the ezrin’s expression 
is correlated with the tumor progression [30, 34]. 

The results of Park et al. from 2010 have emphasized 
a higher increase of expression in the squamocellular 
carcinoma compared to the premalignant lesions [30, 36]. 

In the Bowen’s disease, the actinic keratosis, kerato-
acanthoma and seborrheic keratosis, the ezrin is expressed 
at cellular membrane level, with the exception of the 
spinous layer and presents a reduced immunoreactivity 
compared to the squamocellular carcinoma lesions, where 
it is expressed at the cytoplasmic level [37]. 

In the case of the normal oral mucosa, ezrin is 

expressed at the membrane’s level, while in case of the 
squamocellular carcinoma, it is present in cytoplasm. In 
metastases in lymph ganglion higher expression is not 
correlated with the histological type of the oral cancer 
[33, 38]. 

From the therapeutic point of view, the ezrin repre-
sents a target for the new anti-tumor therapies, such is the 
case of baicalein, a flavonoid with inhibitory action [34]. 

Cytokeratins 

Besides the adhesive molecules, markers of epidermal 
differentiation disruption are also the cytokeratins, cyto-
plasmic proteins of the cytoskeleton [24]. The keratins 
have an important role in maintaining the cell and tissue 
integrity by forming, together with the desmosomic trans-
membrane protein complexes, a well-organized structure, 
resistant to the mechanical stress and lesions [21]. The 
increase of these proteins’ expression is emphasized 
mainly as an initial reaction of the epithelial tissue to the 
action of noxious, chemical and physical stimuli [7]. If 
the pairs of keratin do not present adequate partners, 
these become instable and are susceptible to the degra-
dation by the proteases [24]. 

In the layered squamous epithelium, such as the 
epidermis and epithelium of the oral mucosa, the cyto-
keratin K5–K4 pair is expressed in the proliferating basal 
layer, adjacent the basal membrane. The upper-basal cells 
are, normally, post-mitotic and through a differentiation 
program express different other pairs of keratins, such 
as K2e in the epidermis and K6, K16, K2p in the upper 
differentiated layers of the gingival mucosa and palate [7]. 
The epidermis and the gingival epithelial tissue express 
in the spinous layer K1, K2, K10 and K11, while in the 
upper-basal layers of the non-keratinized tissue, the mouth 
mucosa and soft palate, express K4/K13 [7, 39, 40]. 

At the epidermal level, the changes of the cytokeratins 
expression are met in different stages of the tumor 
progression [24]. Thus, in the incipient stages of the 
carcinogenesis, it was observed a decreased expression 
of K1 and K10 cytokeratins and K13 overexpression. In 
the following stages, changes of K8 cytokeratin expression 
were identified. 

Despite all these, the change of K13 cytokeratin 
expression cannot differentiate the premalignant lesions 
with an increased risk from those with a reduced risk  
of malignant transformation [24]. This desideratum was 
achieved with the help of other immunohistochemical 
studies, which, analyzing the pattern expression of K14, 
K15 and K19 cytokeratins, were able to differentiate 
between the actinic keratosis and the Bowen’s disease 
and squamocellular carcinoma, identifying in early stages 
the risk of malignant transformation for these lesions 
[41, 42]. 

In the cells of the basal layer of the normal oral 
epithelium are present K5/K14, while the upper layers 
are dominated by the presence of K4/K13 and K1/K10 
keratins. The severity of the dysplastic lesions was 
correlated with the change of the expression of these 
keratin pairs. 

Thus, K4/K13 and K1/K10 are absent or under-
expressed, and K5/K14 are expressed in the parabasal 
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layers and the spinous layer, which reflect the hyperplasia 
of the basal cells, frequently met in dysplasia. Despite 
all this, Lindberg et al. described K19 as a marker 
characteristic of the dysplastic epithelium [4, 43]. The 
hyper-proliferating conditions are characterized also by 
the expression of K6 and K16 keratins, together with the 
basal cells’ keratins K5, K14 and K17 [44]. In more than 
50% of the dysplastic lesions, K8 and K18 were detected, 
undetectable keratins in normal epithelium [4]. 

Maspin 

Maspin (mammary serine protease inhibitor) or B5 
serpin, whose gene was identified in 1994 at the level of 
the 18q21.3-q23 chromosome, is a 42-kDa cytoplasmic 
protein which belongs to the superfamily of serpins and 
works as a tumor suppressor through the inhibition of 
the tumor angiogenesis, invasion and metastases and 
apoptosis stimulation [17, 37, 45, 46]. The maspin’s 
expression is not universal, but specific to certain tissues 
and is variable for the same tissue with location in 
cytoplasm, nucleus or nucleo-cytoplasmic [17, 47]. This 
ubiquitous location of the maspin explains the implication 
in multiple biological and biochemical processes. Studies 
were undertaken in order to identify through which maspin 
exert its anti-metastatic effects. Thus, it is considered that 
regulates cellular invasive potential through the modi-
fication of the integrin’s profile, after initially being 
indicated also the implication in the regulation of the 
p53 expression [45]. 

As inhibitor of the angiogenesis, it acts on some 
molecules like β-FGF and VEGF-type, significantly 
reducing the density of the micro-vascularity associated 
with the tumors. Research by Solomon et al. indicating 
the fact that the neoplasm in which the maspin is 
expressed not only cytoplasmic but also nuclear, present 
a decreased expression of VEGF and cyclooxygenase-2 
(COX-2) compared to the neoplasm in which the maspin 
is expressed only cytoplasmic, thus suggesting the VEGF 
suppression by the maspin through a path mediated by 
COX-2 [45]. 

The maspin’s expression is reversely proportioned to 
the risk of malignant transformation, being raised in 
normal cells and reduced or absent in the dysplastic and 
tumor cells [46]. The increase of the maspin expression 
inhibits the invasiveness through the reduction of MMP-2 
expression and angiogenesis through the reduction of 
VEGF expression [47]. 

At the cutaneous level, maspin is synthesized by the 
normal epithelial cells of the upper-basal, spinous and 
granular layers, presenting a cytoplasmic and, sometimes, 
membrane pattern of the expression in the epidermis, hair 
follicles and mature sebaceous glands [17, 48]. It was 
identified the fact that its expression is associated with a 
squamous terminal differentiation. In some studies, the 
cytoplasmic position is encountered not only at the normal 
skin level, but also in numerous types of cutaneous cancers. 

In the case of the cutaneous squamocellular carcinoma, 
the cytoplasmic position is associated with an increased 
risk of lymphatic metastases, and the nuclear expression 
is correlated with a good prognosis, being associated with 
a decreased rate of local and regional recurrence and with 

an increased rate of survival following the excision, in 
the old age patients [17, 47]. The tissue specificity of 
the maspin’s expression is linked to the presence of a 
hormonal responsive element (HRE) from the promoter 
of the maspin gene, which reduces the transcription of 
this gene. It is considered that the activation of the 
androgenic receptors, ubiquitously distributed in the 
human body, can stimulate the HRE, blocking the trans-
cription of maspin in the tumor’s cell lines, at the 
cutaneous level. Likewise, it was observed that the 
expression of the protein and the specific mRNA at 
keratinocyte level is correlated with the aging and 
chronological age, and the powerful/moderate expression 
in the feminine sex is correlated with the positivity of 
estrogen and progesterone reaction’s [17]. 

Maspin is more intensely expressed in the cutaneous 
squamocellular carcinoma (77.8–85.7% of the cases), 
compared to the oral one (58.9% of the cases) [17]. 

At the level of the oral mucosa, this marker 
represents an important predictor for transformation of the 
premalignant lesions in squamocellular carcinoma [49]. 
Oral malignant tumors are characterized by a reduced 
expression of the maspin [48, 50]. The results of the 
studies done by Yoshizawa et al. have shown that this 
reduction is negatively correlated with a degree of 
invasion translated through the TNM stage, lymph node 
metastases and degree of differentiation [37, 47–49]. 
These observations were later supported by numerous 
studies, which have emphasized that the loss of immuno-
reactivity for the maspin is associated with a bad prognosis 
of the oral squamocellular cancers, and the increase of 
this biomarker is associated with the stimulation of 
apoptosis and the improvement of survival [37, 45–49]. 
Thus, it represents an important prognosis factor, being 
a useful marker in the identification of the potential of 
tumor progression [47]. 

In the squamocellular carcinoma of the lip, the maspin 
is overexpressed not only at the level of the tumor’s 
cell, but also at the level of the adjacent epithelium.  
In the actinic cheilitis, it is reversely proportioned to the 
degree of dysplasia, having an important role in the 
evaluation of the prognosis [46]. 

In the last five years, through therapeutic approaches 
of the cutaneous and oral squamocellular carcinoma, we 
can remind numerous components, which have as target 
maspin. Among these, it is counted also the curcumin, 
which inhibits the metastases and has effect of tumor 
suppressor through the stimulation of the maspin’s 
expression dependent on the p53 protein. Similar effects 
are met also in the case of the extracts from the apple or 
the resveratrol, a polyphenolic antioxidant found in ground 
nuts, grapes and red wine [47]. 

Metalloproteinases 

The changes in the expression of the metallopro-
teinases are met in different types of cancers, among which 
it is added also the cutaneous and oral squamocellular 
carcinoma [5]. 

At the cutaneous level, the MMP-1 or the collagenase-1 
plays an important role in the proliferation of the tumor 
cells and the angiogenesis being correlated with a negative 
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prognosis. In the case of the dysplastic lesions with a 
significantly increased risk of becoming squamocellular 
carcinoma, higher levels of mRNA MMP-1 and MMP-9 
were identified compared to the other metalloproteinases 
[28]. Immunohistochemical studies revealed elevated 
MMP-7 expression especially in the invasive edge of 
the cutaneous squamocellular tumors. MMP-7 activates 
heparin binding epidermal growth factor-like growth 
factor (HB-EGF) in cutaneous squamocellular cells. In 
functional studies, proliferation of cutaneous squamo-
cellular cells was suppressed when the activation of HB-
EGF by MMP-7 was inhibited [5]. In 2004, the research 
done by Pendas et al. suggests that the MMP-19 sub-
expression reduces the susceptibility of the development 
for cutaneous cancer [49, 51]. 

In the case of the squamocellular carcinoma developed 
at the oral mucosa level, the overexpression of MMP-1, 
MMP-2 and MMP-9 is associated with the dedifferent-
iation, an increased risk of metastases and bad prognosis 
[50, 52]. Although there are relatively few studies of  
the MMPs expression at the level of the dysplastic oral 
lesions, showing that expression of MMP-1, but also 
MMP-2 and MMP-9 are reduced compared with squamo-
cellular carcinoma lesions [51]. Likewise, oral dysplastic 
lesions that were detected by immunohistochemistry an 
overexpression of MMP-1, MMP-7, MMP-9 and MMP-10 
are associated with an increased risk of malignant trans-
formation [28, 52]. The MMP-2 expression, absent in 
the normal epithelial cells of the mucosa, is directly and 
proportionally correlated with the degree of dysplasia 
[53]. The MMP-8 has a dual role: it serves not only pro-
tumorigenic as well as antitumor in various stages of 
carcinogenesis. The protective role of MMP-8 was iden-
tified in the case of tongue squamocellular carcinoma. 
In 2011, Gialeli et al. mentioned that the MMP-13 
expression is associated with the epithelial–mesenchymal 
transition (EMT), this being correlated by Stokes et al., 
in 2012, with the invasive and metastasic phenotype of 
the squamocellular carcinoma located at the head and 
neck level [13]. 

Defensins 

Alpha and beta human defensins, polypeptides 
belonging to the antimicrobial peptide family (AMP), 
are molecules expressed at the level of the phagocytes 
and epithelial cells. If in 1980, they were described also 
as components of the innate immune system, later were 
identified numerous other functions among which we 
remind the important role in the cellular proliferation. 
At the level of the cutaneous epithelium and of the oral 
mucosa, three subtypes of the β-defensins (hBD), noted 
hBD1-3, were emphasized, for which the expression is 
regulated by the action of some inflammatory cytokines, 
growth and infectious, bacterial or viral factors [54]. 

At the epidermal level, the hBD1 expression is 
negatively associated with the risk of malignant trans-
formation of the actinic keratosis lesions, Bowen’s disease 
and keratoacanthoma. In the case of these premalignant 
lesions, the immunohistochemical examination has 
emphasized a higher intensity of the hBD1 expression 
compared to the squamocellular epithelioma [55]. It is 

known the fact that the beta-HPV infection represents a 
predisposing factor for the development of the pre-
malignant and malignant cutaneous lesions. The action 
of this virus can be inactivated especially for the hBD2, 
whose expression is negatively correlated with the risk 
of malignant transformation. Thus, the reduction of the 
hBD2 expression is associated with the increase of the 
susceptibility of the malignant transformation of the actinic 
keratosis lesions and of the Bowen’s disease, associated 
with the human papillomavirus (HPV) infection [47]. 

Also, at the level of the oral mucosa’s epithelium, 
the defensins expression is correlated with the malignant 
transformation of the premalignant lesions, such are the 
leukoplakia ones. Thus, the squamocellular carcinoma, 
compared to the premalignant lesions, is characterized 
by a reduced expression of the hBD1 and an increased 
expression of the hBD3 [54, 56]. 

 Conclusions 

The present study brings at the forefront a present 
pathology for the global medical system and draws the 
attention to the importance of the identification and 
characterization of the entire specter of the biomarkers 
encountered in the premalignant cutaneous lesions. The 
description of the molecular mosaic of these lesions’ 
pathology facilitate, on one side, the establishment of a 
correct and complete diagnosis in the initial stages of 
the malignant transformations and, on the other hand, 
imprints the approach of a targeted, specific and minimally 
invasive therapy. 

Conflict of interests 
The authors declare that they have no conflict of 

interests. 

References 
[1] Carnelio S, Rodrigues GS, Shenoy R, Fernandes D. A brief 

review of common oral premalignant lesions with emphasis 
on their management and cancer prevention. Indian J Surg, 
2011, 73(4):256–261. 

[2] Messadi DV. Diagnostic aids for detection of oral precance-
rous conditions. Int J Oral Sci, 2013, 5(2):59–65. 

[3] Ishioka P, Marques SA, Hirai AT, Marques ME, Hirata SH, 
Yamada S. Prevalence of precancerous skin lesions and 
non-melanoma skin cancer in Japanese–Brazilians in Bauru, 
São Paulo State, Brazil. Cad Saude Publica, 2009, 25(5): 
965–971. 

[4] Reibel J. Prognosis of oral pre-malignant lesions: significance 
of clinical, histopathological, and molecular biological charac-
teristics. Crit Rev Oral Biol Med, 2003, 14(1):47–62. 

[5] Kivisaari A, Kähäri VM. Squamous cell carcinoma of the skin: 
emerging need for novel biomarkers. World J Clin Oncol, 
2013, 4(4):85–90. 

[6] Nair DR, Pruthy R, Pawar U, Chaturvedi P. Oral cancer: 
premalignant conditions and screening – an update. J Cancer 
Res Ther, 2012, 8(Suppl 1):S57–S66. 

[7] Presland RB, Jurevic RJ. Making sense of the epithelial 
barrier: what molecular biology and genetics tell us about 
the functions of oral mucosal and epidermal tissues. J Dent 
Educ, 2002, 66(4):564–574. 

[8] Kordestani SS, NayebHabib F. Skin cancer biomarkers. 
International Scientific Journal Medical and Biological Sciences, 
http://bioscience.scientific-journal.com/articles/1/9.pdf. 

[9] Einspahr J, Alberts DS, Aickin M, Welch K, Bozzo P, Grogan T, 
Nelson M. Expression of p53 protein in actinic keratosis, 
adjacent, normal-appearing, and non-sun-exposed human 
skin. Cancer Epidemiol Biomarkers Prev, 1997, 6(8):583–587. 



Doiniţa Olinici et al. 

 

358 

[10] Jin G. Using biomarkers to detect oral cancer holds potential 
for saving lives when the cancer is most curable. Biomark 
Med, 2010, 4(6):835–838. 

[11] Sober AJ, Burstein JM. Precursors to skin cancer. Cancer, 
1995, 75(2 Suppl):645–650. 

[12] Sun P, Cheng F, Jiang T, Liang SZ. The expression of ezrin 
protein in oral squamous cell carcinoma. Foreign Med Sci 
Stomatol, 2013, 40(1):6–9. 

[13] Tufaro AP, Chuang JCM, Prasad N, Chuang A, Chuang TC, 
Fischer AC. Molecular markers in cutaneous squamous cell 
carcinoma. Int J Surg Oncol, 2011, 2011:231475. 

[14] Wilkins-Port CE, Higgins CE, Freytag J, Higgins SP, Carlson JA, 
Higgins PJ. PAI-1 is a critical upstream regulator of the TGF-
beta1/EGF-induced invasive phenotype in mutant p53 human 
cutaneous squamous cell carcinoma. J Biomed Biotechnol, 
2007, 2007(2):85208. 

[15] Bzhalava D, Johansson H, Ekström J, Faust H, Möller B, 
Eklund C, Nordin P, Stenquist B, Paoli J, Persson B, 
Forslund O, Dillner J. Unbiased approach for virus detection 
in skin lesions. PLoS One, 2013, 8(6):e65953. 

[16] Kuraishy A, Karin M, Grivennikov SI. Tumor promotion via 
injury- and death-induced inflammation. Immunity, 2011, 
35(4):467–477. 

[17] Shevchuk Z, Filip A, Shevchuk V, Kashuba E. Number of 
Langerhans cells is decreased in premalignant keratosis and 
skin cancers. Exp Oncol, 2014, 36(1):34–37. 

[18] Abdou AG, Maraee AH, El-Monaem Shoeib MA, Abo Saida AM. 
Maspin expression in epithelial skin tumours: an immuno-
histochemical study. J Cutan Aesthet Surg, 2011, 4(2):111–
117. 

[19] Einspahr JG, Xu MJ, Warneke J, Saboda K, Ranger-Moore J, 
Bozzo P, Duckett L, Goldman R, Lin P, Buckmeier J, Alberts DS. 
Reproducibility and expression of skin biomarkers in sun-
damaged skin and actinic keratoses. Cancer Epidemiol 
Biomarkers Prev, 2006, 15(10):1841–1848. 

[20] Hodges A, Smoller BR. Immunohistochemical comparison 
of p16 expression in actinic keratosis and squamous cell 
carcinomas of the skin. Mod Pathol, 2002, 15(11):1121–1125. 

[21] Navarro P, Gómez M, Pizarro A, Gamallo C, Quintanilla M, 
Cano A. A role for the E-cadherin cell–cell adhesion molecule 
during tumor progression of mouse epidermal carcinogenesis. 
J Cell Biol, 1991, 115(2):517–533. 

[22] Brennan D, Hu Y, Joubeh S, Choi YW, Whitaker-Menezes D, 
O’Brien T, Uitto J, Rodeck U, Mahoney MG. Suprabasal 
Dsg2 expression in transgenic mouse skin confers a hyper-
proliferative and apoptosis-resistant phenotype to keratino-
cytes. J Cell Sci, 2007, 120(Pt 5):758–771. 

[23] Benjamin JM, Nelson WJ. Bench to bedside and back again: 
molecular mechanisms of alpha-catenin function and roles 
in tumorigenesis. Semin Cancer Biol, 2008, 18(1):53–64. 

[24] Alt-Holland A, Zhang W, Margulis A, Garlick JA. Microenvi-
ronmental control of premalignant disease: the role of inter-
cellular adhesion in the progression of squamous cell carci-
noma. Semin Cancer Biol, 2005, 15(2):84–96. 

[25] Cano A, Gamallo C, Kemp CJ, Benito N, Palacios J, 
Quintanilla M, Balmain A. Expression pattern of the cell 
adhesion molecules. E-cadherin, P-cadherin and alpha 6 
beta 4 integrin is altered in pre-malignant skin tumors of 
p53-deficient mice. Int J Cancer, 1996, 65(2):254–262. 

[26] Chidgey M, Dawson C. Desmosomes: a role in cancer? Br J 
Cancer, 2007, 96(12):1783–1787. 

[27] Reusser NM, Downing C, Guidry J, Tyring SK. HPV carci-
nomas in immunocompromised patients. J Clin Med, 2015, 
4(2):260–281. 

[28] Kyrodimou M, Andreadis D, Drougou A, Amanatiadou EP, 
Angelis L, Barbatis C, Epivatianos A, Vizirianakis IS. Desmo-
glein-3/γ-catenin and E-cadherin/β-catenin differential expres-
sion in oral leukoplakia and squamous cell carcinoma. Clin 
Oral Investig, 2014, 18(1):199–210. 

[29] Abdulmajeed AA, Farah CS. Can immunohistochemistry serve 
as an alternative to subjective histopathological diagnosis of 
oral epithelial dysplasia? Biomark Cancer, 2013, 5:49–60. 

[30] Narayana N, Gist J, Smith T, Tylka D, Trogdon G, Wahl JK III. 
Desmosomal component expression in normal, dysplastic, and 
oral squamous cell carcinoma. Dermatol Res Pract, 2010, 
2010:649731. 

[31] Gamei MM, Abd el Naby NM, El-Ashmawy AA, Shareef MM. 
Prognostic value of ezrin expression in common epithelial 

tumors: an immunohistochemical study. J Microsc Ultrastruct, 
2014, 2(2):67–76. 

[32] Abdou AG, Maraee AH, El-Sayed EM, Elnaidany NF. Immuno-
histochemical expression of ezrin in cutaneous basal and 
squamous cell carcinomas. Ann Diagn Pathol, 2011, 15(6): 
394–401. 

[33] Garcia AS, Tjioe KC, Nonogaki S, Soares FA, Soares CT, 
Lauris JRP, Oliveira DT. Ezrin and podoplanin expressions 
are associated in invasion front of lip cancer. Head Neck 
Oncol, 2014, 6(1):8. 

[34] Saito S, Yamamoto H, Mukaisho K, Sato S, Higo T, Hattori T, 
Yamamoto G, Sugihara H. Mechanisms underlying cancer 
progression caused by ezrin overexpression in tongue squa-
mous cell carcinoma. PLoS One, 2013, 8(1):e54881. 

[35] Wu B, Li J, Huang D, Chen Y, Liao Y, Tang X, Xie H, Tang F. 
Baicalein mediates inhibition of migration and invasiveness 
of skin carcinoma through Ezrin in A431 cells. BMC Cancer, 
2011, 11:527. 

[36] Darwish AM, Abd-Elghany MI, El-Fakahany H. The prognostic 
values of the immunohistochemical expression of ezrin and 
larger safety margins in basal cell carcinoma of the face. 
Egypt J Plast Reconstr Surg, 2011, 35(2):245–251. 

[37] Bagheri M, Eghtedari M, Bagheri M Geramizadeh B, 
Talebnejad M. Expression of maspin and ezrin proteins in 
periocular basal cell carcinoma. Dermatol Res Pract, 2014, 
2014:596564. 

[38] Park HR, Min SK, Min K, Jun SY, Seo J, Kim KH, Choi J. 
Differential expression of ezrin in epithelial skin tumors: cyto-
plasmic ezrin immunoreactivity in squamous cell carcinoma. 
Int J Dermatol, 2010, 49(1):48–52. 

[39] Herzig M, Christofori G. Recent advances in cancer research: 
mouse models of tumorigenesis. Biochim Biophys Acta, 2002, 
1602(2):97–113. 

[40] Simpson CL, Patel DM, Green KJ. Deconstructing the skin: 
cytoarchitectural determinants of epidermal morphogenesis. 
Nat Rev Mol Cell Biol, 2011, 12(9):565–580. 

[41] Abbas O, Richards JE, Yaar R, Mahalingam M. Stem cell 
markers (cytokeratin 15, cytokeratin 19 and p63) in in situ and 
invasive cutaneous epithelial lesions. Mod Pathol, 2011, 24(1): 
90–97. 

[42] Choi KH, Kim GM, Kim SY. The keratin-14 expression in 
actinic keratosis and squamous cell carcinoma: is this a 
prognostic factor for tumor progression? Cancer Res Treat, 
2010, 42(2):107–114. 

[43] D’Orazio J, Jarrett S, Amaro-Ortiz A, Scott T. UV radiation 
and the skin. Int J Mol Sci, 2013, 14(6):12222–12248. 

[44] Garrod DR, Merritt AJ, Nie Z. Desmosomal cadherins. Curr 
Opin Cell Biol, 2002, 14(5):537–545. 

[45] Ghazy SE, Helmy IM, Baghdadi HM. Maspin and MCM2 
immunoprofiling in salivary gland carcinomas. Diagn Pathol, 
2011, 6:89. 

[46] Vieira RA, Minicucci EM, Marques ME, Marques SA. Actinic 
cheilitis and squamous cell carcinoma of the lip: clinical, 
histopathological and immunogenetic aspects. An Bras 
Dermatol, 2012, 87(1):105–114. 

[47] Berardi R, Morgese F, Onofri A, Mazzanti P, Pistelli M, 
Ballatore Z, Savini A, De Lisa M, Caramanti M, Rinaldi S, 
Pagliaretta S, Santoni M, Pierantoni C, Cascinu S. Role of 
maspin in cancer. Clin Transl Med, 2013, 2(1):8. 

[48] Reis-Filho JS, Torio B, Albergaria A, Schmitt FC. Maspin 
expression in normal skin and usual cutaneous carcinomas. 
Virchows Arch, 2002, 441(6):551–558. 

[49] Zaheer S, Nagi AH. Subcellular expression of mammary 
serine proteinase inhibitor (MASPIN) in locally advance oral 
squamous cell carcinoma. J Interdiscipl Histopathol, 2014, 
2(4):213–216. 

[50] Shpitzer T, Hamzany Y, Bahar G, Feinmesser R, Savulescu D, 
Borovoi I, Gavish M, Nagler RM. Salivary analysis of oral 
cancer biomarkers. Br J Cancer, 2009, 101(7):1194–1198. 

[51] Murphy G, Nagase H. Progress in matrix metalloproteinase 
research. Mol Aspects Med, 2008, 29(5):290–308. 

[52] Jordan RC, Macabeo-Ong M, Shiboski CH, Dekker N, 
Ginzinger DG, Wong DT, Schmidt BL. Overexpression of 
matrix metalloproteinase-1 and -9 mRNA is associated with 
progression of oral dysplasia to cancer. Clin Cancer Res, 
2004, 10(19):6460–6465. 



The molecular mosaic of the premalignant cutaneous lesions 

 

359

[53] Bajracharya D, Shrestha B, Kamath A, Menon A, Radha-
krishnan R. Immunohistochemical correlation of matrixmetallo-
proteinase-2 and tissue inhibitors of metalloproteinase-2 in 
tobacco associated epithelial dysplasia. Dis Markers, 2014, 
2014:197813. 

[54] Brasanac D, Boricic I, Todorovic V, Tomanovic N, Radojevic S. 
Cyclin A and beta-catenin expression in actinic keratosis, 
Bowen’s disease and invasive squamous cell carcinoma of 
the skin. Br J Dermatol, 2005, 153(6):1166–1175. 

[55] Cho HK, Whang KU, Park YL, Lee JS. The expression of 
beta-defensin 1 in various skin tumors. Korean J Dermatol, 
2013, 51(8):586–592. 

[56] Bhagawati SB, Bhagawati BT, Mittal S. Role of defensins in 
oral diseases: an overview. J Indian Acad Oral Med Radiol, 
2012, 24(2):142–145. 

 
 

 
 
 
 
 
 
Corresponding author 
Carmen Elena Cotrutz, Professor, MD, PhD, Department of Cell and Molecular Biology, “Grigore T. Popa” University 
of Medicine and Pharmacy, 16 Universităţii Street, 700115 Iassy, Romania; Phone/Fax +40730–030 302, e-mail: 
cotrutz@yahoo.com 
 
 
 
 
 
 
Received: October 23, 2015 

Accepted: June 3, 2016 
 
 


