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Abstract: Oral Lichen planus (OLP) is a common chronic mucocutaneous disorder with an immune mediated
pathogenesis. It is a complex and poorly understood clinical condition with periods of remissions and exacerbations. The risk of
malignant transformation of OLP is still a controversial topic. The current study aimed to investigate the role of N-cadherin in
OLP by comparing its expression with premalignant oral diseases, oral squamous cell carcinomas and normal oral epithelium.
17 cases of premalignant conditions (oral submucous fibrosis, proliferative verrucous leukoplakia and leukoplakia with
dysplasia), 15 cases of erosive ulcerative OLP, 15 cases of OSCC (5 cases from each histologic grade) and 5 cases of normal
oral mucosa all were analyzed immunohistochemically for N-cadherin expression. N-cadherin was positively expressed in 47
cases (90.4%) and negative in 5 cases (9.6%). All the studied OSCCs and premalignant lesions demonstrated positive
expression. A high statistically significant difference in N-cadherin expression among the studied different OSSC histological
grades (P=0.000), OLP and OSCCs (p=0.008), OSCCs and normal oral mucosa (p= 0.000), premalignant lesions and normal
oral mucosa (p=0.002). Furthermore, no statistically significant difference between OSCCs and premalignant lesions (p=0.107).
Conclusion: N-cadherin can differentiate between behavior of OLP, premalignant lesions and OSCCs.
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1- Introduction

Oral lichen planus (OLP) is a common disease affecting oral cavity which has a characteristic bilateral symmetric
distribution of fine white lines known as Wickham’s striae. Wickham’s striae are usual character of the disease even in atrophic
or erosive histological subtypes. There are various lesions that resemble OLP clinically and histologically known as oral
lichenoid lesions (OLLs) (Shirasuna,2014). The risk of malignant transformation of OLP is still a topic of ongoing debates.
Some authors have suggested that only OLLs, but not OLP, are of premalignant nature. Others contradict that finding as many
cases of OSCC developed in patients diagnosed with OLP without preceding dysplastic epithelium. Additionally, multifocal
dysplasia and OSCC subsequently occurred in some patients had OLP, suggesting the possible field cancerization in OLP
(Shirasuna,2014, Shearston,et.al.2019, Pariyawathee,et.al.2019).

Cadherins are a family of transmembrane glycoproteins that mediate cell to cell adhesion. Intercellular cadherin together with
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their associated intracellular catenins assumes the key role in growth, cell polarity, stem and cell motility, cell differentiation,
morphogenesis of tissues, organogenesis and carcinogenesis (Labelle, et.al.2008, Micalizzi DS, Farabaugh SM, and Ford
HL,2010). E- cadherin (epithelial cadherin) is the key component of adhesion junctions in epithelial cells which serves as a
suppressor of tumor growth and invasion. Perturbation of its function contributes to an invasive phenotype in many tumors
(Wheelock,et.al.,2008, Hazan,et.al.,2020). N- cadherin (nerve-derived cadherin) is expressed in neural tissues and fibroblasts. N-
cadherin mediates a less stable and a more dynamic form of cell to cell adhesion (Wheelock,et.al.,2008, Takeichi,2011,
Hazan,et.al.,2020). Invasion is mediated by N- cadherin through stimulation of interaction among tumor cells with the
surrounding microenvironment and synergism with the fibroblast growth factor receptor (FGFr) to induce tumor
invasion(Nagi,et.al.,2005). Previous studies have demonstrated a functional relationship of E-cadherin to N-cadherin in a
phenomenon called (EN-switch) that positively contributes to tumor cell migration, invasion, and metastasis (Hazan,et.al.,2020,
Islam,et.al.1996).

Accordingly, the present study aimed to investigate N-cadherin expression in OLP and comparing that expression with other

premalignant oral conditions, OSCCs and normal oral mucosa.

2. Materials and methods:

2.1. Samples and data retrieval

The present retrospective study was carried out on selected 52 cases that categorized as follow; 17 cases of premalignant
conditions (oral submucous fibrosis, proliferative verrucous leukoplakia and leukoplakia with dysplasia), 15 cases of erosive
ulcerative OLP without obvious signs of epithelial dysplasia, 15 cases of OSCC (5 cases from each histologic grade) and 5
cases of normal oral mucosa that gained from surgical removal of operculum. The OLP cases followed the clinical and
histopathological diagnostic criteria (Eisenberg,2000, Van der Meij, and Van der Waal, 2003, Augusto,et.al.,2009). Cases with
risk factors of oral cancer or history of medication use and OLP cases that showed signs of epithelial dysplasia were excluded
from the beginning of the study. Ethical approval of the current study was obtained from the Ethical Committee for Research of
Faculty of Dentistry, Mansoura University. The examined samples and clinicopathological data were retrieved from the archive

of Oral Pathology Department, Faculty of Dentistry, Mansoura University.

2.1. Immuno-histochemical staining

Paraffin blocks were cut at 4 um thickness and placed on coated slides. The sections subjected to xylene deparaffinization then
rehydration using alcohol in descending grades then water. Buffer solution of 0.01 M citric acid (pH 6.0) was used to retrieve
antigen by heating for 10 minutes in the microwave. Five minutes incubation of the sections in (3% H202) followed by
washing with distilled water. Rabbit monoclonal antihuman antibody (clone; EPR 5111, 1:50, dilution, Abcam, 1 Kendall
Square, Suite B2304, Cambridge, MA 02139-1517, USA) was used against N-cadherin. N-Cadherin positivity was Assessed by
staining sections of colon cancer (the positive control for the antibody, figure 1 A). Negative control slides obtained by
replacement of the primary antibodies by plain phosphate buffer saline. Immuno-detection was executed using Power- stain
TM1.0 poly HRP DAB kit for mouse+ rabbit (Cat No 52-0017, Genemed Biotechnologies, Inc., 458 Carlton Ct., South San
Francisco, CA 94080, USA). Immune staining was performed following manufacturer's instructions. Immunoreaction was

visualized by adding DAB. Counterstaining of slides was performed with the Mayer hematoxylin.
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Figure 1: Photomicrographs show high N-cadherin immunohistochemical expression in (A) colonic carcinoma the positive
control (X 250), (B) grade 111 OSCC (X 250), (C) oral moderate severity dysplastic epithelium (X250) and OLP (X250).

2.1. Immunostaining evaluation

Assessment of N-Cadherin tissue reaction was made semi quantitatively by counting the number of positive tumor
cells under x 400 power magnifications from five random fields and the results were expressed as percentage of
immunoreactive cells from total number of tumor cells. The images were obtained by using a microscope attached to a
camera with software. Evaluation of N-cadherin immunostaining was performed using the method described by Afrem
et.al.2014 (Afrem,et.al. 2014). N- cadherin immunoreactivity graded from (0) to (+3) as follow; (0) denoted absent
reaction, (+1) positivity in less than 10% tumor cells, (+2) reactivity in 10—75% of tumor cells and (+3) reactivity in more
than 75% of tumor cells. N-cadherin expression intensity also evaluated using scores from (1) that denoted weak reaction,
score (2) denoted moderate reaction and score (3) for strong reaction. By multiplying the intensity scores with N-cadherin
grading scores, the final scores were given. N-cadherin final staining scores that were lesser or equal to 4 and more or

equal to 6 were regarded as tumors with low and high expression respectively.
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2.2. Statistical analysis

The available data was analyzed using SPSS program version 22 (Inc., Chicago, IL, USA). The association between
the different clinicopathological parameters and N-cadherin expression were tested using Chi square (32) test. One-way
ANOVA and LSD post Hoc tests were used to compare N cadherin expression in the studied four groups. A P-value that

was lesser or equal to 0.05 was considered statistically significant.

3. Results:

The study included 52 cases of 19 females (36.5%) and 33 males (63.5%). All the selected cases were from oral
cavity. The clinicopathological data of the studied cases is illustrated in table (1).

N-cadherin was positively expressed in 47 cases (90.4%) and negative in 5 cases (9.6%). All the studied OSCCs and
premalignant lesions demonstrated positive N- cadherin expression. Two cases of OLP (3.8%) and 3 cases of normal oral
mucosa (5.8%) demonstrated negative N- cadherin expression. High N-cadherin expression observed in 9 cases of OSCC
(60%), 5 cases of premalignant lesions (29.4%) and 3 OLP cases (20%; figure 1 B:D). Low N-cadherin expression
observed in 6 cases of OSCC (40%), 12 cases of premalignant lesions (70.6%), 10 cases of OLP (66.7%) and 2 cases of
normal oral mucosa (40%, table 2, figure 2 A:D). One way ANOVA test revealed a high statistically significant
difference in N-cadherin expression among the studied different histologic entities (P=0.000). L.S.D post Hoc test
illustrated that the statistically significant differences in N-cadherin expression present between these groups; OLP and
OSCCs (p=0.008), OSCCs and normal oral mucosa (p= 0.000), premalignant lesions and normal oral mucosa (p=0.002),
OLP and normal oral mucosa (p=0.018). No statistically significant difference in N- cadherin expression was present
neither between OSCCs and premalignant lesions (p=0.107) nor between premalignant lesions and OLP (P=0.228, table
3).

Regarding, N-cadherin expression in different histologic grades of OSCC. None of the studied cases had negative
expression. Low expression demonstrated in 4 cases of well differentiated OSCC, 2 cases of moderately differentiated
OSCC and none of poorly differentiated OSCCs. High expression was observed in only one case of well differentiated
OSCC, 3 cases of moderately differentiated OSCC and all

cases of poorly differentiated OSCC (chart 1, table 4, figure 3). There were a statistically significant difference in N-
cadherin expression among the different histologic grades of OSCC (P=0.029). LSD post Hoc test revealed a high
statistically significant difference in N-cadherin expression between well and poorly differentiated OSCCs (p=0.009, table
5).
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Figure 2: Photomicrographs show low N-cadherin immunohistochemical expression in (A) OSCC (X400), (B) oral
submucous fibrosis (X 250), (C) OLP (X250), (D) normal oral mucosa (x 250).

Figure 3: Photomicrographs show high N-cadherin expression in (A) grade | OSCC, (B) grade 11 OSCC and (C) grade
111 OSCC (x250).
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Table (1): comparisons between clinicopathological variables of the studied cases.

Clinicopathologic variables frequency percentage
Age group
< 40 years 17 32.7
> 40 years 35 67.3
Gender
Males 33 63.5
females 19 36.5
OosccC 15 28.8
Grade | Grade 5 9.6
Il Grade Ill 5 96
5 9.6
Premalignant lesions 17 32.7
Oral submucous fibrosis Proliferalive 5 9.6
verrucal leukoplakia Leukoplakia with 6 115
dysplasia 6 11'5
Oral lichen planus 15 28.8
Normal oral mucosa 5 9.6
N cadherin expression
Negative expression Low 5 96
expression 30 57.7
High expression 17 327
Total 52 100
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Table 2: Expression of N-cadherin in the studied histologic groups.

histologic category
premalignan normal
0OSCC t lesions OLP oral TEE
epitheliu
m
Negative Count 0 0 2 3 5
% within
histologi 0.0% 0.0% 13.3% 60.0% 9.6%
c
category
Low Count 6 12 10 2 30
% within
histologi 40.0% 70.6% 66.7% 40.0% 57.7%
c
Category
high Count 9 5 3 0 17
% within
histologi 60.0% 29.4% 20.0% 0.0% 32.7%
c
category
Table 3: difference in N-cadherin expression among different histologic groups
Histologic histologic category Sig.
Category Std. Error
osccC premalignant lesions 18621 .107
OLP 19194 .008
normal oral epithelium 271441 .000
premalignant lesions OSscC 18621 .107
OoLP 18621 .228
normal oral epithelium 267421 .002
OLP oscc 19194 .008
premalignant lesions 18621 .228
normal oral epithelium 271441 .018
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normal oral 0SscC 27144 ( .000
epithelium premalignant lesions 26742 .002
OLP 27144 .018

LSD post Hoc test *. The mean difference is significant at the 0.05 level.

Bar Chart

M cadherin
DSce

M low expression
Il high expression

Count

weell differentiatec

moderate differentiated poorly differentisted

OSCC histelogic grade

Chart 1: N-cadherin expression in the three histologic grades of OSCC.
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Table 4: N-cadherin expression in the three histologic grades of OSCC.

N cadherin OSCC
_ _ low
OSCC histologic grade expression high expression Total
well differentiated Count 4 1 5
% within N cadherin
66.7% 11.1% 33.3%
0OsccC
moderate Count 2 3 5
differentiated % within N cadherin
33.3% 33.3% 33.3%
0scC
poorly differentiated Count 0 5 5
% within N cadherin
0.0% 55.6% 33.3%
OscC
Total % within N cadherin 40.0% 60.0% 100.0%
OsccC
% of Total
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Table 5: difference in N-cadherin expression among different histologic grades of OSCC.

OSCC histologic OSCC histologic
Grade grade

Mean Std.
Difference Erro | sig.

well differentiated  moderate
differentiate

-40000-| .25820( .147

d

poorly differentiated -.80000-" .25820] .009
moderate well differentiated 40000 .25820] .147
differentiate poorly differentiated -40000- .25820( .147
d
poorly well differentiated .80000*| -25820( .009
differentiated

moderate

40000 .25820| .147

differentiated

LSD post Hoc test
*. The mean difference is significant at the 0.05 level.

4.

Discussion:
The purpose of the present study was to assess the expression of N-cadherin in OLP, and to compare that expression

with other oral premalignant conditions, OSCCs and normal oral mucosa. Many studies reported OSCC developed from
preexisting OLP. Establishment of biomarkers that are able to detect the potential malignant behavior of OLP, as well as
in other lesions that considered to be potentially malignant was an objective of many research works (Barnard,et.al.1993,
Eisen,2002, Laeijendecker,et.al.2005, Gangeshetty, and Kumar,2015, Hamalainen,et.al.,2019).

In the current study, N-cadherin positive expression was observed in all OSCC and premalignant cases. Regarding
cases diagnosed with OLP, N-cadherin showed high expression in 20% of these cases, while other 66.7% had low
expression. Our findings concerning N-cadherin expression in OSCCs were coincident with a study by DOMENICO et
al. (2011) who concluded that N-Cadherin correlated significantly with poor histological differentiation (Di Domenico,
et.al.,2011). Furthermore, they have observed a statistically significant trend for stage and a correlation with worst
patients” outcomes in terms survival reduction, liability to loco-regional invasion and metastasis (Di Domenico,
et.al.,2011). Hashimoto, et.al. (2007) noted that reduced E-cadherin and aberrant N-cadherin expressions are intimately
joined together in oral cancer. The switching from E to N cadherin plays an important role in cancer development and
metastasis (Hashimoto,et.al.2007).

The findings of OLP were in agreement with many studies which concluded that reduced E-cadherin expression was

associated with increasing the severity of epithelial dysplasia, OLP and invasive squamous cell carcinoma development
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(Neppelberg ,et.al.2007, Ebrahimi,et.al.2008, zeidler et.al.2014,Sridevi,et.al.2015, Hamalainen,et.al.2019). These findings on
E-cadherin reinforce our results on N-cadherin. Loss of E-cadherin means perturbation of cell to cell adhesion that is the first
step to have tumour cells with enhanced migratory and invasive capability (Hazan,et.al.2004). Thus, the acquisition of N-
cadherin phenotype is extremely important to have motile and migratory tumor cells that progress and metastasize away
from the primary tumor site.

In our study, the higher histologic grades of OSCCs (poorly differentiated SCC) revealed higher N- cadherin expression
when compared to the lower grades (well and moderately differentiated SCC). Premalignant lesions and OLP also revealed

positive N-cadherin immunoreactivity when compared with normal oral mucosa.

Many studies have shown that OLP has the potential to develop OSCC (Barnard,et.al. 1993, Eisen,2002,
Laeijendecker,et.al.2005, Gangeshetty, and Kumar,2015, Hamalainen,et.al.,2019). However, till now there is no enough data
to prove the correlation between OLP and the occurrence of cancer. The molecular mechanisms involved in oral
carcinogenesis up till now aren’t well understood, nor has the complete genetic profile of cancer cells been characterized.
Since an abnormal, unregulated, cellular adhesion mechanism is a peculiar feature in neoplastic diseases, cellular interactions
represent a crucial point in cancer development and progression. Loss of epithelial morphology and acquisition of
mesenchymal characteristics termed as EMT are typical for carcinoma cells during tumor progression and correlate with
local invasiveness and metastatic potential of the tumor. As in OSCC, EMT make changes in tumor cells to become less
differentiated from its original cells, so accordingly the tumor was graded histopathologically into well, moderate and poorly
differentiated squamous cell carcinoma. The loss of differentiation from the original cells means gaining the mesenchymal

phenotype that better indicated by mesenchymal marker such as N-cadherin (Harishchandra and Junaid,2019).

Clarification of the different mechanisms by which OLP becomes cancerous and the associated genes has drawn a
widespread attention (Hashimoto,et.al.2007). Knowledge of that mechanisms is of great importance for early prevention,
diagnosis and treatment of OLP lesions have malignant potential (Yong and Haobo,2015). Researchers reported that early
EMT related changes were triggered prior to the presence of any morphologic dysplastic changes (Gangeshetty, and
Kumar,2015, Hamalainen,et.al.,2019).

The risk of malignant transformation of OLP to OSCC is 0.4 to 5% in a mean period of four years; thus, it can be stated
that LP is a preneoplastic lesion (Shen et.al.,2012, Sargolzaei, and Mohamadian,2017). Expression of several markers in
OLP can increase the risk of its malignant transformation to OSCC as ALDH1, BCL2, P53, BAX, COX2, MMP, CD133, E-
cadherin and PCNA (Sousa,et.al.2009, Li and Cui,2013, Li and Cui,2013). Moreover, these factors are rarely expressed in
healthy mucosal tissue, moderately in LP and highly in OSCC; thus, their expression is an indicator of higher potential for
malignancy (Li and Cui,2013). Perturbed expression of the cell adhesion molecule N-cadherin is a hallmark of EMT that

resulting in the acquisition of an aggressive tumor phenotype (Mrozik,et.al.2018).

Although the recent protocols in the treatment of OSCC it still the most prevalent oral cancer and unfortunately the 5
years survival it still in a low rate (Chaw,et.al.2012). Improving the prognosis of OSCC starts from early detection and
treatment in the precancerous stage (Chaw,et.al.2012). N cadherin has a central role in oral carcinogenesis. It is capable
to function as a potential therapeutic target and a prognostic tool in clinical management of OSCC (Di Domenico,
et.al.,2011). Finally, disturbance in cell adhesion molecule N cadherin, cell to cell connections and epithelial

permeability, contributing to oral lichen planus pathogenesis.

Summary and Conclusion:
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OLP is considered as a premalignant lesion; therefore, patients should be monitored in order to identify ominous signs of
malignant transformation into very early stages. It is of paramount importance to understand the pathogenesis of OLP and
establish what determines its progression to OSCC, as well as to monitor it adequately. N cadherin was differentially
expressed in OSCC, normal oral mucosa, premalignant lesions and OLP. N-cadherin can differentiate between behavior of
OLP, premalignant lesions and OSCC, proved that OLP is potentially malignant disease.

Fund:
Nil

Conflict of interest:
No conflict of interest.

5. References:

[1] Afrem MC, Marg aritescu C, Craijtoiu MM, et al. The immunohistochemical investigations of cadherin “switch” during
epithelialmesenchymal transition of tongue squamous cell carcinoma. Rom J Morphol Embryol. 2014; 55(3 Suppl): 1049-56.
PMid:25607384.

[2] Augusto F, Garcia C, Paradella TC, Aigotti A, Branddo H, Eduardo L, et al. Oral lichen planus versus epithelial dysplasia: difficulties in
diagnosis. 2009;75(5):716-20.

[3] Barnard NA, Scully C, Eveson JW, Cunningham S, Porter SR. Oral cancer development in patients with oral lichen planus. J Oral
Pathol Med. 1993; 22: 421-424.

[4] Chaw SY, Majeed AA, Dalley AJ, et al. Epithelial to mesenchymal transition (EMT) biomarkers — E-cadherin, beta- catenin, APC and
Vimentin — in oral squamous cell carcinogenesis and transformation. Oral Oncol 2012; 48: 997— 1006.

[5] Di Domenico M, Pierantoni G, Feola A, et.al. Prognostic significance of N-cadherin expression in oral squamous cell carcinoma .
Anticancer Research (2011) 31(12) 4211-4218.

[6] Ebrahimi M, Boldrup L, Wahlin YB, et al. Decreased expression of the p63 related proteins beta-catenin, E-cadherin and EGFR in oral
lichen planus. Oral Oncol. 2008;44:634-638.

[7] Eisen D. The clinical features, malignant potential, and systemic associations of oral lichen planus: a studyof 723 patients. J Am Acad
Dermatol. 2002; 46: 207-214.

[8] Eisenberg E. Oral lichen planus: A benign lesion. J Oral Maxillofac Surg. 2000;58(11):1278-85.

[9] Gangeshetty N, Kumar BP. Oral lichenplanus: Etiology, pathogenesis, diagnosis, and management. World J Stomatol 2015; 4(1): 12-21
Available from: URL: http://www.wjgnet. com/2218- 6263/full/v4/i1/12.htm DOI: http://dx.doi.org/10.5321/ wjs.v4.i1.12

[10] H&mal&inen L.,Soini. Y.,Pasonen-Seppinen, S., and Siponen M. . Alterations in the expression of EMT-related proteins claudin-1, claudin-
4 and claudin-7, E-cadherin, TWIST1 and ZEB1 in oral lichen planus, J Oral Pathol Med. 2019;48:735-744.

[11] Harishchandra Rai K and Junaid Ahmed. A Correlative Study of N- Cadherin Expression with Different Grades of Oral Squamous Cell
Carcinoma Projecting as a Marker of Epithelial to Mesenchymal Transition in Tumor Progression. Asian Pac J Cancer Prev. 2019; 20(8):
2327-2332.doi: 10.31557/APJCP.2019.20.8.2327

[12] HAZAN RB, QIAO R, KEREN R, BADANO I, SUYAMA K. Cadherin Switch in Tumor Progression. Ann N Y Acad Sci [Internet]. 2004
Apr [cited 2020 Jan 5];1014(1):155-63. Available from: http://doi.wiley.com/10.1196/annals.1294.016

[13] Hazan RB, Qiao R, Keren R, Badano I, Suyama K. Cadherin switch in tumor progression. Ann N Y Acad Sci. 2004;1014:155-63.

[14] Islam S, Carey TE, Wolf GT, Wheelock MJ, Johnson KR. Expression of N-cadherin by human squamous carcinoma cells induces a
scattered fibroblastic phenotype with disrupted cell-cell adhesion. J Cell Biol. 1996;135(6):1643-54.

[15] Labelle M, Schnittler HJ, Aust DE, Friedrich K, Etton G, Vestweber D, et al. Vascular endothelial cadherin promotes breast cancer
progression via transforming growth factor  signaling. Cancer Res. 2008 Mar 1;68(5):1388-97.

[16] Laeijendecker R, van Joost T, Kuizinga MC, Tank B, Neumann HA. Premalignant nature of oral lichen planus. Acta Derm Venereol.
2005; 85: 516-520.

[17] Li TJ, Cui J. COX-2, MMP-7 expression in oral lichen planus and oral squamous cell carcinoma. Asian Pac J Trop Med. 2013;6:640-643.

[18] Micalizzi DS, Farabaugh SM, Ford HL. Epithelial-mesenchymal

[19] Mrozik,Orest William Blaschuk, Chee Man Cheong,Andrew Christopher William Zannettino, and Kate Vandyke. N-cadherin in cancer
metastasis, its emerging role in haematological malignancies and potential as a therapeutic target in cancer. BMC Cancer (2018) 18:939

[20] Nagi C, Guttman M, Jaffer S, Qiao R, Keren R, Triana A, et al. N- cadherin expression in breast cancer: Correlation with an aggressive
histologic variant - Invasive micropapillary carcinoma. Breast Cancer Res Treat. 2005 Dec;94(3):225-35.

[21] Neppelberg E, Loro LL, Oijordsbakken G, Johannessen AC. Altered CD40 and E-cadherin expression—putative role in oral lichen pla- nus.
J Oral Pathol Med. 2007;36:153-160.

[22] Pariyawathee S, Phattarataratip E, Thongprasom K. CD146 expression in oral lichen planus and oral cancer. 2019;(0123456789).

[23] PYO, S. W., HASHIMOTO, M., KIM, Y. S., KIM, C. H., LEE, S. H., JOHNSON, K. R,, ... PARK, J. U. (2007). Expression of E-
cadherin, P- cadherin and N-cadherin in oral squamous cell carcinoma: Correlation with the clinicopathologic features and patient outcome.
Journal of Cranio-Maxillofacial ~ Surgery, 35(1), 1-9. https://doi.org/10.1016/j.jcms.2006.11.004 .

WWW.SCirj.org
© 2020, Scientific Research Journal
http://dx.doi.org/10.31364/SCIRJ/v8.i4.2020.P0420765
This publication is licensed under Creative Commons Attribution CC BY.



http://www.scirj.org/
http://dx.doi.org/10.31364/SCIRJ/v8.i4.2020.P0420765
http://dx.doi.org/10.5321/
https://dx.doi.org/10.31557%2FAPJCP.2019.20.8.2327
http://doi.wiley.com/10.1196/annals.1294.016

Scientific Research Journal (SCIRJ), Volume VIII, Issue IV, April 2020 76

ISSN 2201-2796

[24] Sargolzaei S., and Mohamadian F.,Immunohistochemical comparison of E-cadherin expression in oral lichen planus with and without
dysplasia. Journal Dental School | Vol. 35, No. 1, Winter 2017: 26-31.

[25] Shearston K, Fateh B, Tai S, Hove D, Farah CS. Oral lichenoid dysplasia and not oral lichen planus undergoes malignant transformation at
high rates. 2019;(June):538-45.

[26] Shen ZY, Liu W, Zhu LK, Feng JQ, Tang GY, Zhou ZT. A retrospective clinicopathological study on oral lichen planus and malignant
transformation: analysis of 518 cases. Med Oral Patol Oral Cir Bucal. 2012;17:e943—e47.

[27] Shirasuna K. Oral lichen planus : Malignant potential and diagnosis. 2014;11:1-7.

[28] Sousa FA, Paradella TC, Carvalho YR, Rosa LE. Immunohistochemical expression of PCNA, p53, bax and bcl-2 in oral lichen planus and
epithelial dysplasia. J Oral Sci. 2009;51:117-121. 14.

[29] Sridevi U, Jain A, Nagalaxmi V, Kumar UV, Goyal S. Expression of E-cadherin in normal oral mucosa, in oral precancerous lesions
and in oral carcinomas. Eur J Dent. 2015;9:364-372.

[30] Takeichi M. Self-Organization of Animal Tissues: Cadherin- Mediated Processes. Vol. 21, Developmental Cell. 2011. p. 24-6.

[31] transition in cancer: Parallels between normal development and tumor progression. Vol. 15, Journal of Mammary Gland Biology and
Neoplasia. 2010. p. 117-34.

[32] van der Meij EH, van der Waal I. Lack of clinicopathologic correlation in the diagnosis of oral lichen planus based on the presently
available diagnostic criteria and suggestions for modifications. J Oral Pathol Med [Internet]. 2003 Oct [cited 2020 Jan 5];32(9):507—
12. Auvailablefrom: http://doi.wiley.com/10.1034/j.1600-0714.2003.00125.x

[33] Wheelock MJ, Shintani Y, Maeda M, Fukumoto Y, Johnson KR. Cadherin switching. VVol. 121, Journal of Cell Science. 2008. p. 727-35.

[34] Xu Z, Shen Z, Shi L, Sun H, Liu W, Zhou Z. Aldehyde dehydrogenase 1 expression correlated with malignant potential of oral lichen
planus. Ann Diagn Pathol. 2013;17:408-411. 13.

[35] YONG DU and HAOBO LlI. Expression of E-cadherin in oral lichen planus. Exp Ther Med. 2015 Oct; 10(4): 1544-1548.

[36] Zeidler SV, Botelho TS, Mendon¢a EF and Batista AC,.E-cadherin as a potential biomarker of malignant transformation in oral
leukoplakia: a retrospective cohort study. BMC Cancer 2014, 14:972 http://www.biomedcentral.com/1471-2407/14/972.

WWW.SCirj.org
© 2020, Scientific Research Journal
http://dx.doi.org/10.31364/SCIRJ/v8.i4.2020.P0420765
This publication is licensed under Creative Commons Attribution CC BY.



http://www.scirj.org/
http://dx.doi.org/10.31364/SCIRJ/v8.i4.2020.P0420765
http://doi.wiley.com/10.1034/j.1600-0714.2003.00125.x
http://www.biomedcentral.com/1471-2407/14/972

