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ROLE OF SURVIVIN AND CD146 IN THE PROGRESSION
OF ORAL LICHEN PLANUS TO ORAL SQUAMOUS CELL
CARCINOMA(IMMUNOHISTOCHEMICAL STUDY)
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Abstract

Background: The malignant transformation potential of oral lichen planus (OLP) is a subject of great controversy.
Aims: The present study aimed to assess immunohistochemically Survivin and CD146 expressions in OLP and different
grades of oral squamous cell carcinoma (OSCC).

Methods: Fifty specimens of OLP and OSCC, twenty-five each, were included in the present study.
Immunohistochemical staining with anti-Survivin and anti-CD146 primary antibodies was performed. Area fraction of
immunopositivity was measured by image analysis software followed by statistical analysis using ANOVA and
Bonferroni’s post hoc tests.

Results: All cases of OLP were immunopositive for Survivin and CD146 while in OSCC all cases were immunopositive
for Survivin and only twenty cases of well and moderately differentiated OSCC were immunopositive for CD146. All
cases of poorly differentiated OSCC were immunonegative for CD146. Statistically significant difference in Survivin
and CD146 expressions were detected in OLP and all grades of OSCC (P < 0.001). Moreover, statistically significant
difference in expression of both markers was detected when compared with different histopathological grades of OSCC.
A statistically significant inverse correlation between Survivin and CD146 immunoexpression in both lesions was found.
Conclusion: Survivin could be an early diagnostic marker that predicts potency toward malignant transformation of OLP
as well as a prognostic marker of OSCC. CD146 expression may be the cause of OLP progression into OSCC.
Keywords: oral lichen planus, oral squamous cell carcinoma, survivin, CD146.
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INTRODUCTION

Oral Lichen Planus (OLP) is a
potentially malignant disease with a prevalence
rate of 0.5-2.2%. It is a T-cell mediated
autoimmune disease, in which cytotoxic CD8+
T cells trigger apoptosis of the basal cells of
oral epithelium termed as liquefactive
degeneration which is due to the proximity of
subepithelial lymphocytic infiltrate. The
reported progression of OLP to OSCC ranges
from 0.4% to 6.5%. (Suganya et al., 2016).
Oral Squamous Cell Carcinoma (OSCC) is the
seventh most frequent cancer in humans and the
most prevalent malignant neoplasm of the oral
cavity. Up to 3-33% of OPMDs will evolve into
invasive OSCC. (Bray et al., 2018).

Proliferation, differentiation and
apoptosis are fundamental aspects of tumor
biology. Apoptosis is a highly selective process
occurring regularly which ensures a
homeostatic balance between the rate of cell
formation and cell death. Additionally, it plays
an important role in embryogenesis and in
tumorigenesis. (Hengartner, 2000).

The smallest member of the inhibitors of
apoptosis proteins (IAPs), Survivin, contains
142 amino acids and is located on chromosome
17925 in humans. Survivin prevents apoptosis
through inhibition of caspases action. In
addition to being a well-known IAP, it also
plays a fundamental role in promoting cell
proliferation and angiogenesis, proper
execution of mitosis and cell division. (Kim et
al., 2010).

Survivin has a high expression in the
majority of human neoplasms like OSCC and
gastric carcinomas and also in fetal tissues,
although it is absent in normal adult
differentiated cells. Survivin high expression in
neoplasms has been associated with progression
of cancer, poor prognosis, early recurrence and
resistance to treatment. Therefore, it is
considered as an important diagnostic
immunohistochemical tumor marker that can
predict a potency toward malignant
transformation and moreover, as a prognostic
marker since Survivin expression signals more
aggressive and disseminated disease
(Ajithkumar et al., 2019).

ASDJ September 2021 vol XXIV Histopathological Section

Cell adhesion molecules (CAMs) are a
subset of cell surface proteins that maintain
tissue structure and function through binding of
cells with each other or with extracellular
matrix, in a process called cell adhesion.
CD146 is one of those CAMs (Gkretsi and
Stylianopoulos, 2018).

CD146, which belongs to the
immunoglobulin superfamily (IgSF), is a cell -
cell adhesion protein found in both normal
tissue and neoplasms. It maintains the integrity
of the epithelium during many processes such
as cell to cell and cell to matrix interactions,
cell migration and cell signaling. Consequently,
loss of CD146 protein could reduce cell-cell
contact and in turn, facilitate cancer cell growth
and metastasis (Wang and Yan, 2013).

CD146 expression has been altered in many
cancers such as esophageal SCC, melanoma,
gastric, colorectal cancers and nasopharyngeal
carcinoma. The expression of CD146 in the
suprabasal keratinocytes of inflammatory skin
diseases as in lichen planus and psoriasis was
found to be increased (Weninger et al., 2000).
So, this study aims to estimate the role of
Survivin and CD146 in the progression of OLP
to OSCC and their prognostic role in OSCC.

MATERIAL AND METHODS

e Case Selection
Fifty archival paraffin-embedded

specimens of OLP and OSCC (twenty-five
cases of each) (Table 1) were collected from
archives of General Pathology Department,
Faculty of Medicine, Ain Shams University and
Oral Pathology Department, Faculty of
Dentistry, Ain Shams University.

Table 1: The number of collected cases in each group.

Lesion Number of cases

Oral Lichen Planus (OLP) 25
Well differentiated OSCC (WDOSCC) 10
Moderately differentiated OSCC (MDOSCC) 10
Poorly differentiated OSCC (PDOSCC) 5

Total 50

e Immunohistochemical Staining and
Assessment
All steps of immunohistochemical (IHC)
staining were done in the Oral Pathology
Department, Faculty of Dentistry, Ain Shams
University.
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Immunostaining was performed on
deparaffinized 4-um sections after antigen
retrieval using microwave oven heating with
citrate buffer retrieval solution (pH 4.8.).
Monoclonal concentrated antibody (IHC668-
100.) against Survivin was purchased from
Genome Me Lab, Canada and monoclonal
concentrated antibody (P1H12, ab24577.)
against CD146 was purchased from Abcam
Corporation, UK..

For immunostaining, the avidin-biotin-
peroxidase complex method was used
according to manufacturer instructions..
Immunohistochemical assessment was
performed in the Precision Measurement Unit,
Oral Pathology Department, Faculty of
Dentistry, Ain Shams University.

For each positive section, four
microscopic fields showing the highest
immunopositivity were selected and
photomicrographs were captured at original
magnifications of 40X.

All images were captured using digital
camera (EOS 650D, Canon, Japan) which was
mounted on a light microscope (BX60,
Olympus, Japan). Images were then transferred
to the computer system for analysis.

IHC evaluation was carried out using the image
analysis software (Image J, 41a NIH, USA.) to
measure the mean area fraction (MAF).

e Statistical Analysis
Data were analyzed using Statistical Package
for Social Science software computer program.
ANOVA and Bonferroni’s post hoc tests were
used for comparing between groups. Pearson’s
correlation coefficient was used for correlations
between quantitative variables.

RESULTS
| Immunohistochemical Results
A. Survivin

All the twenty-five cases of OLP and OSCC
showed positive Survivin immunostaining.
OLP showed positive Survivin immunostaining
in the nuclei of basal cell layer predominantly
followed by spinous cell layers. Some epithelial
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cells show both nuclear and cytoplasmic
reaction (Fig. 1A.).

Well differentiated OSCC (WDOSCC) showed
positive nuclear immunopositivity for Survivin
on the periphery of cell nests. Some epithelial
cells in the center of the cell nests showed both
nuclear and membranous immunopositivity for
Survivin (Fig. 1B.).

Moderately differentiated OSCC (MDOSCC)
showed immunopositivity in both nuclear and
cytoplasmic regions of malignant epithelial
cells forming the periphery of the cell nest. A
few epithelial cells in the cell nest were
immunonegative (Fig. 1C.).

Poorly differentiated OSCC (PDOSCC)
showed cytoplasmic immunopositivity for
Survivin in different malignant individual
epithelial cells (Fig. 1D.).

B. CD146

All the cases of OLP, WDOSCC and
MDOSCC showed positive CD146
immunostaining while all cases of PDOSCC
showed CD146 immunonegativity.

OLP showed positive nuclear and cytoplasmic
CD146 immunostaining in spinous cell layers
while the basal and parabasal epithelial cells
were immunonegative (Fig. 1E.).

Well differentiated OSCC (WDOSCC) showed
positive CD146 immunostaining in nuclei and
cytoplasm of the malignant epithelial cells
forming periphery of cell nests. Moreover,
some epithelial cells in the center of cell nest
showed only cytoplasmic reaction and others
showed both nuclear and cytoplasmic
immunopositivity. Malignant epithelial cells
forming periphery of keratin pearls showed
only cytoplasmic reaction (Fig. 1F.).
Moderately differentiated OSCC (MDOSCC)
showed positive nuclear and cytoplasmic
CD146 immunoreactivity located in the
malignant epithelial cells forming periphery of
cell nests. Cells at the center of cell nests
exhibited only cytoplasmic reaction (Fig. 1G.).
Poorly differentiated OSCC (PDOSCC)
showed negative CD146 immunostaining in the
malignant epithelial cells (Fig. 1H.).
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II. Statistical Results

A. Survivin Results:

Survivin expression data showed normal
(parametric) distribution. One-way ANOVA
test was used for simultaneous comparison
between the expression of Survivin in different
groups. On the quantitative level, the results of
this study showed a statistically significant
higher Survivin immunoexpression in OSCC
compared with OLP (P-value < 0.001, Effect
size = 0.888.). Moreover, a high statistically
significant difference was revealed between
different groups of OSCC (P-value < 0.001.).
Pair-wise comparisons revealed that PDOSCC
group showed the highest mean Survivin
expression (30.51) with no statistically
significant difference from MDOSCC group
(25.26) and a statistically significantly higher
value than WDOSCC and OLP group mean
(19.27, 6.26 respectively).

OLP group showed the lowest mean Survivin
expression (6.26) with a statistically significant
difference from different grades of OSCC
(Table 2 and Fig 2.)

Table 2: Descriptive statistics showing mean and SD of the MAF and
results of one- way ANOVA test for comparison between Survivin
expression in OLP and different grades of OSCC.

Different superscripts are statistically significantly different as
demonstrated by Bonferroni’s post-hoc test.

Figure (1): Photomicrographs of immunohistochemical results of
Survivin (A, B, C, D) (Survivin, original magnification 40X.) and
CD146 (E, F G, H) (CD146, original magnification 40X.) in OLP and

OSCC lesions. A: OLP showing positive immunostaining in the nuclei WDOSCC ~ MDOSCC  PDOSCC P Effect size (Partial

. R OLP group Eta
of basal cell layer predominantly (black arrow) followed by spinous cell e B Sl vatue Squared)
layers (blue arrow). Some epithelial cells show both nuclear and B 626+ 1927+ 2526+ 3051t

S 2114 2048 4,93 BC 3.60C <0.001 0.888

cytoplasmic reaction (red arrow) B: WDOSCC showing positive
nuclear immunopositivity on the periphery of cell nests (black arrows).
Malignant epithelial cells in the center of the cell nests showed both
nuclear and cytoplasmic immunopositivity for Survivin (red arrow).

Some cells in the center of another cell nests showed only cytoplasmic 35

reaction (yellow arrow). C: MDOSCC showing both nuclear and 30

cytoplasmic immunopositivity of malignant epithelial cells forming the 25

periphery of the cell nest (red arrows). A few epithelial cells were p

immunonegative (green arrow) D: PDOSCC showing cytoplasmic i i

Survivin

40

<]

immunopositivity in different malignant individual epithelial cells
(yellow arrows) E: OLP showing positive nuclear and cytoplasmic
immunostaining in spinous cell layers (red arrow), basal and parabasal
epithelial cells were immunonegative (green arrows). F: WDOSCC
showing positive nuclear and cytoplasmic immunostaining of the
malignant epithelial cells at periphery of cell nest (black arrows). Some
epithelial cells in the center of cell nest showed only cytoplasmic
reaction (blue arrow) and others showed both nuclear and cytoplasmic
immunopositivity (yellow arrow) G: MDOSCC showing positive

«

o

OLP group WDOSCC group MDOSCC group PDOSCC group

Figure 2: Bar chart representing mean and standard deviation for
Survivin immuno- expression in OLP and different grades of OSCC.

nuclear and cytoplasmic immunoreactivity located in the malignant B. CD146 Results:

epithelial cells forming periphery of cell nests (black arrows). Cells at )

the center of cell nests exhibited only cytoplasmic reaction (red arrows) CD146 expression data showed normal
H: PDOSCC showing negative CD146 immunostaining in the (parametriC.) distribution. The mean and

malignant epithelial cells (green arrows)

standard deviation of OLP and the three grades
(well, moderate and poor.) of OSCC. ANOVA
test was used for comparing between the
expression of CD146 in different groups.
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On the quantitative level, the results of this
study revealed a statistically significant higher
CD146 immunoexpression in OLP compared
with OSCC (P-value < 0.001, Effect size =
0.806.). Moreover, a significant difference
between groups of OSCC was shown (P - value
<0.001,). Pair-wise comparisons revealed that
OLP group showed the highest mean CD146
expression (25.13.) with no statistically
significant difference from WDOSCC group
(19.76.) and a statistically significantly higher
value than MDOSCC and PDOSCC groups
mean (14.13 and 2.38 respectively.). PDOSCC
group showed the lowest mean CD146
expression (2.38) with a statistically significant
difference from all other groups (Table 3 and
Fig. 3.).

Table 3: Descriptive statistics showing mean and SD of the MAF and
results of one- way ANOVA test for comparison between CD146

expression in OLP and different grades of OSCC. Different superscripts
are statistically significantly different as demonstrated by Bonferroni’s

post-hoc test.

Effect
size
(Partial
Eta
Squared
)

WDOSCC
group

MDOSCC
group

PDOSCC P

@UPEzT group value

25.13x 19.76+ 14,13+ 238+

CD146 <0.001 0.806

3.664 4.56 B 5368 0.58°¢

CD146

T

OLP group WDOSCC group MDOSCC group PDOSCC group

Figure 3: Bar chart representing mean and standard deviation for
CD146 immuno- expression in OLP and different grades of OSCC.

C. Correlation between Survivin and
CD146 Expressions:

Pearson correlation coefficient showed an
inverse highly significant correlation between
Survivin and CD146 immunoexpression in OLP
and OSCC (r = - 0.839) and (P value < 0.001)
(Tables 4, 5.) (Fig.4.).
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Survivin

Table 4: Correlation coefficient value (r) and p-value between
Survivin and CD146 expression in different groups.

OLP group WDOSCC group ~ MDOSCCgroup  pposCC group

95% CI
3.64-
8.88

20.59-
29.67

95% CI
15.62-
22.92

14.09-
25.43

95% CI
19.15-
31.38
7.47-
20.79 -

95% CI
21.34-
39.68
0.94-
3.81

Mean Mean Mean Mean

Survivin  6.26 19.27 25.26 3051

CD146 25.13 19.76 14.13

Table 5: Correlation between parameters in all groups

T P value

CD146 with Survivin -0.839 <0.001

P value < 0.05 is considered significant

4000

0.00
000

500

1000 15.00

cD146
Figure 4: Scatter diagram representing inverse correlation between
Survivin and CD146 expressions.

Discussion

OLP is classified as an OPMD of the
oral mucosa to highlight its potential
progression to oral cancer, showing around 1%.
overall rate of malignant transformation
(Fitzpatrick et al., 2014.).

Malignant transformation of OLP into
OSCC is one of the most serious complications
that could happen in OLP patients. The
transformation of normal epithelium to cancer
is a complex multistep process that consists of
intricate interactions among environmental and
inflammatory mediators (Gonda et al., 2009.).

Among the head and neck cancers,
Survivin is expressed in brain tumors, OSCC,
B-cell lymphomas, salivary gland cancer and
soft tissue sarcomas. Survivin is also found to
be expressed in OPMDs (Suganya et al., 2016.).

The persistent apoptosis of basal
keratinocytes is a key process in OLP
pathogenesis, which also shapes its potential
transformation to OSCC. The handling of such
abnormal, and massive, apoptotic bodies likely
poses a challenge for system-scavenging
apoptotic bodies (Al-Samadi et al., 2015.).
Therefore, recent research efforts have focused
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on suppressing such refractory apoptotic
processes in oral epithelial cells (Wu et al.,
2014.).

CD146 is expressed in epithelial tumors
as it could initiate or potentiate the
transformation of epithelial cells into
carcinomas. It is a multifunctional molecule
that participates in many physiological and
pathological processes (Ouhtit et al., 2009.).
Based on the IHC results in this study,
expression of Survivin was positive in all
cases of OLP and OSCC of different grades,
with a higher statistically significant difference
in OSCC compared with OLP. In OLP,
Survivin expressed mainly in the nuclei and
cytoplasm of basal cell layers followed by
spinous cell layers. Increased longevity of basal
cells which acquire dysplastic changes and
therefore, increases the risk of malignant
transformation of this disease is the reason that
explain this distribution (Suganya et al., 2016.).

In OSCC, both cytoplasmic and nuclear
expressions of Survivin were found in
malignant epithelial cells in WDOSCC and
MDOSCC cases. However, cytoplasmic
expression was found to be prevalent in
PDOSCC cases. This pattern was in agreement
with Li et al., 2019. The expression of Survivin
evaluated immunohistochemically with respect
to differentiation grades of OSCC indicate as
the differentiation of cells in OSCC decreases
there is increased expression of Survivin and
suggest that Survivin could be a lead target for
tumor diagnosis, prognosis, and anticancer
therapies. Those results were in concurrence
with Gayathri et al., 2017.

Survivin can travel between the nucleus
and cytoplasm and it plays a cyto-protective
role by facilitating Survivin interplay with the
apoptotic machinery in cancer cells within the
cytoplasm and also plays a role in cell division
within the nucleus (Stauber et al., 2007.). The
nuclear expression of Survivin is an
unfavorable factor for prognosis in many
tumors and OPMDs occurring in humans
(Suganya et al., 2016). On contrary, Li et al.,
2005 have suggested Survivin nuclear positivity
as a favorable prognostic marker.

On the other hand, all the twenty-five
cases of OLP showed positive CD146
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immunostaining with a higher statistically
significant difference in OLP compared with
OSCC. This suggests that reduced CD146
expression at advanced stages may impair the
cell - cell contact and facilitate the invasion of
cancer cells into tissues. Therefore, we suggest
that CD146 may play a major role in the
transformation of OLP into OSCC. In OLP,
CD146 expression was increased in the prickle
cells which reveals that CD146 is tissue
specific. These results were in concurrence with
Weninger et al., 2000 and Pariyawathee et al.,
2019.

CD146 expression is upregulated in oral
epithelial cells of OLP as the adhesion between
them is intact and stromal invasion is limited.
With the progression of the lesions at the
advanced stages, CD146 expression is
decreased and this facilitates the development
of invasive OSCC. This was in agreement with
Pariyawathee et al., 2019.

All cases of WDOSCC and MDOSCC
showed positive CD146 immunostaining while
all five cases of PDOSCC showed negative
CD146 immunostaining with a statistically
significant difference between groups of
OSCC. The lack of unique expression of
genomic or proteomic component in neoplastic
tissue and the somatic mutations in cancer-
related genes in OSCC may underlie the
different CD146 expressions in OSCC.
Moreover, the heterogenic nature of OSCC
tissues could be a prime cause of different
expressions of CD146 protein (Santosh et al.,
2016; Nakagaki et al., 2017.). Currently, to our
knowledge, the CD146 expression with respect
to differentiation grades of OSCC has never
been mentioned in the previous studies.
Pearson correlation showed a strong inverse
highly significant correlation between Survivin
and CD146 immunoexpression in OLP and
OSCC which is in harmony with our
histopathological results. This correlation could
be attributed to the association between
apoptotic and metastatic events of
carcinogenesis. Genome expression analysis of
tumors using complementary DNA microarrays
revealed a significant relation between tumor
progression and elevated antiapoptotic genes
expression explaining that acquisition of
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apoptotic resistance in cancer cells is the first
requirement in tumor progression (Mehlen and
Pueiseix, 2006).

Conclusion

The cancer specific expression of Survivin
together with its important role in inhibiting
cell death and controlling cell division makes it
an early biomarker that can speculate malignant
transformation potentiality of OLP as well as a
prognostic marker of OSCC. The loss of
CD146 weakens cell-cell contact and promotes
cancer invasiveness.

References

Ajithkumar M, Murali CR, Vani NV. Prognostic
Implication of Survivin Expression in Oral Squamous
Cell Carcinoma—An Immunohistochemical Study. The
journal of contemporary dental practice. 2019 May 1;
20(5): 577-81.

Al-Samadi A, Drozd A, Salem A, Hietanen J, Hayrinen-
Immonen R, Konttinen YT. Epithelial cell apoptosis in
recurrent aphthous ulcers. Journal of dental research.
2015 Jul; 94(7): 928-35.

Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA,
Jemal A. Erratum. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. Ca Cancer J
Clin. 2020; 70(4): 313.

Fitzpatrick SG, Hirsch SA, Gordon SC. The malignant
transformation of oral lichen planus and oral lichenoid
lesions: a systematic review. The Journal of the
American Dental Association. 2014 Jan 1; 145(1): 45-56.

Gayathri C, Rao GV. Immunohistochemical expression
of Survivin in oral leukoplakia and oral squamous cell
carcinoma. Journal of Dr. NTR University of Health
Sciences. 2017 Jan 1; 6(1): 39.

Gkretsi V, Stylianopoulos T. Cell adhesion and matrix
stiffness: coordinating cancer cell invasion and
metastasis. Frontiers in oncology. 2018 May 4; 8: 145.

Gonda TA, Tu S, Wang TC. Chronic inflammation, the
tumor microenvironment and carcinogenesis. Cell cycle.
2009 Jul 1; 8(13): 2005-13.

Hengartner MO. The biochemistry of apoptosis. Nature.
2000 Oct; 407(6805): 770-6.

Kim YH, Kim SM, Kim YK, Hong SP, Kim MJ,
Myoung H. Evaluation of survivin as a prognostic
marker in oral squamous cell carcinoma. Journal of oral
pathology & medicine. 2010 May; 39(5): 368-75.

ASDJ September 2021 vol XXIV Histopathological Section

Li F, Aljahdali I, Ling X. Cancer therapeutics using
survivin BIRCS as a target: what can we do after over
two decades of study? Journal of Experimental &
Clinical Cancer Research. 2019 Dec; 38(1): 1-22.

Li F, Yang J, Ramnath N, Javle MM, Tan D. Nuclear or
cytoplasmic expression of survivin: what is the
significance? International journal of cancer. 2005 Apr
20; 114(4): 509-12.

Mehlen P, Puisieux A. Metastasis: a question of life or
death. Nature reviews cancer. 2006 Jun; 6(6): 449-58.

Nakagaki T, Tamura M, Kobashi K, Koyama R,
Fukushima H, Ohashi T, Idogawa M, Ogi K, Hiratsuka
H, Tokino T, Sasaki Y. Profiling cancer-related gene
mutations in oral squamous cell carcinoma from
Japanese patients by targeted amplicon sequencing.
Oncotarget. 2017 Aug 29; 8(35): 59113.

Ouhtit A, Gaur RL, Abd Elmageed ZY, Fernando A,
Thouta R, Trappey AK, Abdraboh ME, El-Sayyad HI,
Rao P, Raj MG. Towards understanding the mode of
action of the multifaceted cell adhesion receptor CD146.
Biochimica et Biophysica Acta (BBA)-Reviews on
Cancer. 2009 Apr 1; 1795(2): 130-6.

Pariyawathee S, Phattarataratip E, Thongprasom K.
CD146 expression in oral lichen planus and oral cancer.
Clinical oral investigations. 2020 Jan; 24(1): 325-32.

Santosh AB, Jones T, Harvey J. A review on oral cancer
biomarkers: Understanding the past and learning from
the present. Journal of cancer research and therapeutics.
2016 Apr 1; 12(2): 486.

Stauber RH, Mann W, Knauer SK. Nuclear and
cytoplasmic survivin: molecular mechanism, prognostic,
and therapeutic potential. Cancer Research. 2007 Jul 1;
67(13): 5999-6002.

Suganya G, Bavle RM, Paremala K, Makarla S,
Sudhakar M, Reshma V. Survivin expression in oral
lichen planus: role in malignant transformation. Journal
of oral and maxillofacial pathology: JOMFP. 2016 May;
20(2): 234.

Wang Z, Yan X. CD146, a multi-functional molecule
beyond adhesion. Cancer letters. 2013 Apr 28; 330(2):
150-62.

Weninger W, Rendl M, Mildner M, Mayer C, Ban J,
Geusau A, Bayer G, Tanew A, Majdic O, Tschachler E.
Keratinocytes express the CD146 (Muc18/S-endo)
antigen in tissue culture and during inflammatory skin
diseases. Journal of investigative dermatology. 2000 Aug
1; 115(2): 219-24.

Wu D, Cheng S, Chen X, Sun M, Wang G, Fu S, Dong
G, Wang L, Wu Y. Mitochondrial haplogroup B4 may be
a protective factor to oral lichen planus susceptibility in
Chinese. Oral diseases. 2014 Jan; 20(1): 62-8

| Eman A Abdallah et al, Sep2021



asg
Afre Shoams Dental Joovaal



	INTRODUCTION

