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ABSTRACT  

Aim of the study The current pandemic context, with a significant negative impact on the oral mucosa 

pathology, requires intensified research on the risk of malignant transformation of the most common 

premalignant oral lesions, precursors of oral squamous cell carcinoma. The present study aimed to evaluate 

some of the latest checkpoints of oral carcinogenesis, represented by EMMPRIN and human β-defensin-3 beta, 

with a vital role in tumour microenvironment. Materials and methods Fragments of oral mucosa were 

collected from 40 patients clinically and histopathological diagnosed with leukoplakia and erosive lichen planus 

to perform the immunohistochemical technique using the NovoLinkTM Max Polymer Detection System kit. 

Results The intensely positive immunoreactivity of the studied molecules, both at the membrane and cyto-

plasmic level, correlates directly proportionally with the risk of malignant transformation. Conclusions The 

obtained results indicated the importance of molecular diagnosis in building a targeted and personalized 

therapeutic strategy, the modern medicine desideratum. 
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INTRODUCTION 

    In the last two years, the effects of SARS-

COV-2 infection on the oral mucosa have 

increasingly interfered with the etiopatho-

genic mechanisms of malignant and prema-

lignant lesions or with the potential for ma-

lignant transformation [1,2].  

The dynamics of clinical and paraclinical 

research conducted in the context of the 

current pandemic indicates this infection as a 

factor in oral carcinogenesis, with a negative 

impact on the prognosis of oral squamous cell 

carcinoma, the most common and aggressive 

tumours of the cephalic extremity [1,3]. 

 The diagnostic and therapeutic strategies 

of this epithelial neoplasia revealed the 

following primary precursor lesions: leuko-

plakia, erythroplakia, erosive lichen planus, 

erosive actinic cheilitis and oral submucosal 

fibrosis [4-6]. 

The clinical-evolutionary heterogeneity of 

premalignant oral lesions is supported by mo-

lecular variability of the tumour microenviro-

nment responsible for controlling these le-

sions' malignant transformation. Thus, seve-

ral theories have been proposed to identify 

and characterize the oral tumorigenesis cas-

cade's molecular profile [7,8]. 

    Extracellular Matrix Metallo PRoteinase  
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INducer (EMMPRIN), also called basic or 

cluster of differentiation 147 (CD-147) is a 

glycolprotein belonging to the family immu-

noglobulins, adhesive molecules identified on 

the surface of many cell types, including 

epithelial, with an active role in tissue remo-

delling. Its expression has been directly corre-

lated with many cancers' invasiveness and 

aggressiveness while being noted as a poten-

tial therapeutic target [4,9]. 

Human Beta 3 Defensin (hBD3) is a ca-

tionic polypeptide belonging to the anti-

microbial peptides (AMP) family, and is ex-

pressed in phagocytes and epithelial cells. As 

an integral part of the innate immune res-

ponse, this chemokine intervenes in main-

tainning the oral mucosa's integrity, with a 

direct action on cell proliferation and mi-

gration. Its expression is positively regulated 

in different types of cancers, most often asso-

ciated with an adverse prognosis [6,10]. 

Over the years, clinical observations have 

highlighted the impact of premalignant le-

sions on survival and quality of life, despite 

the introduction of invasive excisional treat-

ment, while on the other hand, have esta-

blished the correlations between these mole-

cules' expressions specific to tumour cells and 

the process of malignant transformation via 

modifying some signalling pathways. 

 

MATERIAL AND METHODS 

    To attain the desired goals, oral mucosal 

fragments were collected by incisional/exci-

sional biopsy with the scalpel blade from 40 

female patients, non-smokers, without chro-

nic ethanol consumption, aged 45-60 years, 

clinically and histopathological diagnosed 

with oral leukoplakia - 10 cases with mild-

moderate dysplasia, 10 cases with a mode-

rate-severe degree of dysplasia; and erosive 

oral lichen planus -20 cases. The diagnostic 

protocol was established within the Patho- 

logical Anatomy Laboratory of the “Dr. I. 

Czihac Military Emergency Clinical 

Hospital” Iași, respecting the legislation in 

force. 

After performing all the steps specific to 

classical staining with Hematoxylin-Eosin, 

the tissue fragments were processed using the 

immunohistochemical technique. EMMPRIN 

(BSG) Mouse Monoclonal Antibody in 1/ 

75µl dilution and Human beta-defensin 3 Rat 

Polyclonal Antibody (Cell Signaling Techno-

logy-BioZyme) in 1/100 µl dilution were 

used for the NovoLink TMMax Polymer 

Detection System kit produced by Leica 

Biosystems Newcastle Ltd Balliol Business 

ParkWest Benton Lane.The sections were 

displayed on electrostatically charged slides 

and examined with the OlympusBX40 mi-

croscope with the Olympus E330 camera 

attached, done within the Department of 

Cellular and Molecular Biology, at UMF 

"Grigore T. Popa", Iași. 

RESULTS  

EMMPRIN expression in oral leukoplakia 

and erosive oral lichen planus 

In both types of lesions studied, oral 

leukoplakia and oral lichen planus, the 

immunohistochemical study results revealed 

the membrane expression of EMMPRINE 

both in the basal layer (Fig.1,3) and in the ke-

ratinocytes of the suprabasal layers (Fig. 2,4). 

Table 1 identify a marked cytoplasmic immu-

nopositivity, progressive in all keratinocyte 

layers, depending on the degree of associated 

dysplasia. 

    Compared with oral leukoplakia, in the 

erosive oral lichen planus, the expression was 

intense even in the parakeratotic superficial 

layer, which can be correlated with a bleak 

prognosis (Fig. 4, Table1).  
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Figure 1. Immunohistochemical staining 

for EMMPRIN in leukoplakia with mild-

moderate dysplasia   
 

Figure 2. Immunohistochemical staining 

for EMMPRIN in leukoplakia with 

moderate-severe dysplasia 

 

 

 

Figure 3. Immunohistochemical staining 

for EMMPRIN in erosive oral lichen planus  
Figure 4. Immunohistochemical staining 

for EMMPRIN in erosive oral lichen planus 

Human β-defensin-3 expression in oral 

leukoplakia and lichen erosive oral plan 

In human β-defensin-3, perimembranous 

and moderately cytoplasmic immunolabel-

ling was observed in the basal and Malpi-

ghian stratum, both in leukoplakia and mild-

to-moderate grade dysplasia (Fig. 5) as well 

as in erosive oral lichen planus (Fig. 7, 8). 

The same expression pattern was identified in 

the suprabasal layers, regardless of dysplasia's 

degree (Fig. 5-8). 

By comparatively analyzing the data re-

corded in Fig.4 and 8, it is observed that the 

expression of human cytoplasmic β-defen-

sin-3 shows some particularities. Thus, if a 

diffuse distribution is observed in the case of 

leukoplakia, in the case of erosive oral lichen 

planus lesions, the predominance of a 

punctiform perinuclear aspect is identified. 

This last aspect can be considered an immu-

nohistochemical marker of premalignity from 

the first stages of epithelial dysplasia 
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Figure 5. Immunohistochemical staining 

for human β-defensin-3  in leukoplakia 

with mild-moderate dysplasia 
 

Figure 6. Immunohistochemical staining 

human β-defensin-3   in leukoplakia with 

moderate-severe dysplasia 

 

 

 

Figure 7. Immunohistochemical staining 

for human β-defensin-3   in erosive oral 

lichen planus 
 

Figure 8. Immunohistochemical staining 

for  human β-defensin-3   in erosive oral 

lichen planus 

Table 1. EMMPRIN expression 

leukoplakia with mild-moderate dysplasia (n=10) 6 3 1 4 3 1

leukoplakia with moderate-severe dysplasia (n=10) 2 4 4 2 6 2

erosive oral lichen planus (n=20) 7 5 8 10 6 4

Stratum

Diagnostic
basale

Immunoreactivity of EMMPRIN

spinosum corneum(+)light brown (++)golden brown (+++) dark brown

 

Table 2. Human β-defensin-3 expression 

leukoplakia with mild-moderate dysplasia (n=10) 5 3 2 5 4 1

leukoplakia with moderate-severe dysplasia (n=10) 2 5 3 4 3 3

erosive oral lichen planus (n=20) 10 6 4 9 7 4

Diagnostic

Immunoreactivity of human β-defensin3 Stratum

(+)light brown (++)golden brown (+++) dark brown basale spinosum corneum

 

 

DISCUSSIONS 

Early detection of all cancers is asso-

ciated with protocol optimization with a 

positive impact on the prognosis and quality 

of life [8,9]. According to recent clinical 

studies, both leukoplakia and erosive lichen 

planus represent epithelial lesions whose 

risk of malignant trans-formation is in-

tensely controversial. This can be explained 

on the one hand by the non-specific clinical 

phenotype, often asymptomatic, and on the 

other hand by the impossibility of ac-
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curately quantifying the variable degree of 

epithelial dysplasia identified in classical 

photonic microscopy [11-13].  

In addition, the etiopathogenic and 

morphological variability of premalignant 

oral lesions, precursors of oral squamous 

cell carcinoma, limit the sensitivity and 

specificity of histopathological diagnosis, 

considered until recently the "gold 

standard" in their correct and complete 

diagnostic management [7-11]. 

It is shown that both malignant trans-

formation and progression of carci-

nogenesis are conditioned by the status of 

the tumor microenvironment. This micro-

environment is the result of dynamic inte-

ractions between normal and neoplastic 

cells, interactions modulated and contro-

lled by various internal and external factors, 

modifiable as well as unchangeable [6,8, 

14]. Among the modifiable factors are viral, 

bacterial and / or mycological in-fections 

[5,7,11]. 

Addressing the current issue of the 

COVID-19 pandemic, translational re-

search in cellular and molecular biology 

reveals a directly proportional correlation 

between the aggressiveness of oral 

squamous cell carcinoma and the severity 

of infection. At this level, the cellular me-

chanisms that imprint the malignant phe-

notype are mediated by a series of mole-

cular biomarkers such as EMMPRIN and 

human β-defensin-3 [10,13-14].  

Currently, the expression EMMPRIN, 

also called M6 antigen, is being studied 

more actively in the lesional evaluation of 

oral carcinomas, in which the proteolytic 

action of extracellular matrix components is 

demonstrated, with a role in stimulating 

cellular proliferation and metastization 

[10,13,14].  

Wanting to decipher the potential role 

played in early carcinogenesis, in the 

current study we evaluated immunohisto-

chemically the degree of expression of 

EMMPRIN in leukoplakia and in erosive 

oral lichen planus (Fig. 1-4). Under normal 

conditions, EMMPRIN is a surface mole-

cule, expressed in the basal keratinocyte 

membrane [3,16]. 

Perimembranous over-expression de-

tected in both lesion types studied can be 

explained by the stimulatory action on the 

secretion of matrix metalloproteinases 

MMP-1, -3, -9, -14 and -15. In this way, the 

disorganization of the cell-cell and ex-

tracellular matrix-cell-junctional comple-

xes and the degradation of the basement 

membrane are induced, a characteristic 

aspect of tumor cells [7,17]. 

 Similar to Arora's results in 2018, 

cytoplasmic immunopositivity, directly 

correlated with the degree of dysplasia, 

involves increased aerobic glycolysis, the 

result of EMMPRIN interaction with mo-

nocarboxylate transporters, an important 

event of tumor invasiveness [13]. 

Another key player in stimulating cell 

migration, a crucial moment of carcino-

genesis, is human β-defensin-3 [13,16-19].      

The synergistic action of this biomarker 

in the metamorphosis of oral lesions, as a 

protective response against various micro-

bial challenges is also identified in the 

present study (Fig. 5-8). 

By interfering with several cellular 

signaling pathways involving both p53 

protein and kappa b nuclear factor (NF-kB) 

and epidermal growth factor receptor 

(EFGR), human β-defensin-3 demonstrates 

its stimulatory effect on cell prolife-ation 

and differentiation. Thus, the intensification 

of cytoplasmic immunolabeling in the basal 

and suprabasal layers is ex-plained [18-20].  

The perinuclear punctiform expression 

observed in the erosive planus correlates 

negatively with survival, by increasing 
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invasiveness and lesional aggressiveness.   

The correlation of the results obtained in 

the present immunohistochemical study 

allows quantification of the risk of malig-

nant transformation of leukoplakia and oral 

plan lichen, with optimization of the 

diagnostic strategy in the early stages. 

CONCLUSIONS 

Given the fact that in the midst of the 

pandemic both EMMPRIN and human β-de-

fensin-3 is a real therapeutic target in li-

miting infection with SARS-Cov2, demon-

strating the clear effect on membrane protein 

S, the present study brings new arguments on 

the importance of these surface molecules in 

the synergistic effect on oral carcinogenesis. 

    The obtained results support the inten-

sification of research in identifying those 

molecular keys that allow the establishment 

of stratified and customized diagnostic and 

therapeutic protocols, the desideratum of mo-

dern medicine. 
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