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ABSTRACT

Oral leukoplakia is the most common potentially malignant oral disorder. Oral leukoplakia’s malignant potential is independent of the histo-
pathological grade, and the malignant transformation rate varies greatly from 3% to 50% even in the case of severe epithelial dysplasia.
Ethnic & environmental variables may contribute to this variation. C-kit immunohistochemistry was performed on 15 oral leukoplakia (OL), two
oral squamous cell carcinoma (OSCC), and two dentigerous cysts (DC). The objective of this study was to evaluate the c-kit expression in oral
leukoplakia. The use of various immunohistochemical markers to differentiate between OLs with a high and low risk of malignant transforma-
tion has been investigated. Only four OL exhibited a faint cytoplasmic expression in basal cells. Whereas, OSCC and DC were devoid of c-kit
expression. Thus, this may not be a unique marker for identifying OL at high-risk. Further research with larger sample size is required.
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Oral Leukoplakia (OL) is the most common oral potentially malig-
nant disorder (OPMD) or potentially premalignant oral epithelial
lesion (PPOEL), which is associated with an increased risk of
cancer.' However, the risk varies with gender, location, type of
lesion and habits. The presence of epithelial dysplasiais related to
an increased risk of malignant transformation.’ Although it is
generallyunderstoodthatnotalldysplasticlesions develop malig-
nancy," even non-dysplastic lesion canlead to malignant transfor-
mation. Currently, itis difficultto predictanindividual's malignant
transformation using clinicaland/or histological data. Abiomarker
that can discriminate between lesions that will develop into
cancer and those that will not, is critically needed. The c-kit
(CD117) proto-oncogene receptor tyrosine kinase is encoded by
the c-kit proto-oncogene andis foundin hematopoietic stemcells,
melanocytes, mast cells, germ cells, and intestinal cells of Cajal.’
lts expression has also been detectedinseveral solid tumors.*?

Retrospective formalin-fixed paraffin-embedded tissue samples
were collected. The tissue sample of oral epithelial dysplasia
(OED)/oral leukoplakia tissues (n=15), oral squamous cell carci-
noma (OSCC) tissues (n=2), dentigerous cyst (DC) tissues (n=2)
were obtained from the Oral Cancer Research and Coordinating
Centre, Malaysian Oral Cancer Database and Tissue Bank System,
University of Malaya, Malaysia.
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Thecurrentstudy evaluatedthe c-kitutilising DCsamples of odon-
togenic origin. The study was approved by the Institutional Ethics
Committee (Reference No. SEGIIRF/2016-25/FOD-10/100).

After deparaffinisation and rehydration processes, immunohis-
tochemistry was conducted on formalin-fixed and paraffin-
embedded 5 um thick slices of tissue samples, with epitope
retrieval performed in hot citrate buffer. The primary antibody
CD117 (DAKO Corporation, USA, 1; 500 polyclonal) immunohis-
tochemical staining was done according to the manufacturer’s
instructions.” Counter stained with Mayer’s haematoxylin, the
slides were cover slipped with DPX. The immunostained
sections were examined under a light microscope to determine
where the immunostaining was located within the epithelial
tissue component. Positive controls included gastrointestinal
stromal tumour (GIST), SCC of the cervix, and adenoid cystic
carcinoma (ACC); whereas, negative controlsincluded omitting
the primary antibody. The percentage of CD117 expression was
divided into four categories:® Grade 0 (0-19%), Grade 1
(20-39%), Grade 2 (40-59%), and Grade 3 (60-100%). The
staining intensity was used to grade the intensity of expression:
weak, moderate, and strong. Immunohistochemistry was
performed blindfolded; that is, without knowing the epithelial
dysplasia histological grade.

The c-kit was overexpressed Grade 3 with high intensity of
staining in GIST (n=1) (Figure 1a), moderate staining Grade 3
with ACC (n=1) (Figure 1b), moderate staining Grade 2 for SCC
ofthe cervix (Figure 1c),and DC(2/2) were negative (Figure 1d).
OSCChad no expression (2/2) (Figure 2a). Only 4/15 (26.6%) of
OED had Grade 0 cytoplasmic expression in basal cells (Figure
2d) with weak intensity of staining, while 73.4% (11/15) had no
c-kit expression. Most of the c-kit immunoreactivity was varied
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and weak. Mast cells stained positive in all tissues (15/15) and
served as an internal positive control (Figure 2a-f). The salivary
gland that was present in two OL connective tissue stroma
(50%) showed weak focal staining (Figure 2e) and the other
50% was negat|ve(F|gure 2f)

Flgure 1 Immunohlstochemlcal expressmn of c-kit. Photomlcrographs
showing strong expression with GIST (a), Cytoplasmic expressionin ACC
solid form (b), Cytoplasmic c-kit expression for SCC of cervix (c), no
expressionwithDC(d).

d. b (

F|gure 2: Immunohlstochemlcal expresswn of c- k|t Photomlcrographs showmg
no expression in OSCC (a), no expression with OED (b), Mast cells showing strong
intensityandservedasaninternal positive controlnoexpressionwithOED(c), cyto-
plasmic expressionin basal cells with the weak intensity of staining (d), no expres-
sionwithsalivaryglands(e)weakcytoplasmicexpressioninsalivaryglands (f).
(*Redarrow-expression of c-kit, blackarrow-noexpression, green expressionofc-
kitformastcells).

Histological grading of OED is the gold standard for malignant
transformation, butitis controversialduetointerobservervaria-
bility." The relationship between the type of epithelial dysplasia
and cancer progression is yet to be known.'The KIT proto-onco-
genereceptortyrosine kinase is also known as c-kit, kit, or stem
cellfactor. Thereceptorisa 145-to 165-Kd proto-oncogene that
is structurally linked to the colony-stimulating factor 1 and
platelet-derived growth factor receptors. This is required for
normal haematopoiesis, melanogenesis, and gametogene-
sis. As a result, the c-kit gene product is expressed in many
normal cell types, including mast cells.? CD117 is a hematopoi-
etic stem and progenitor cell marker, whose expression has

been reported in a variety of cancers, including mesenchymal,
epithelial, and haematological cancers.”’

Two general pathways of CD117 activation have been
described for cancers: Acquiring activating mutations that
result in constitutive ligand-independent phosphorylation and
a possible autocrine and/or paracrine stimulation of the
receptor by its ligand, stem cell factor, has been proposed.”*Itis
yet unknown how CD117 activation influences proliferation,
stemness, and migration. There are some variances in
detectable c-kit expression. However, c-kit expression is lower
in the majority of carcinoma-like pleomorphic carcinomas
(0.6%), SCC (3.4%), breast cancer (21%), hepatocellular carci-
nomas (17%), large cell carcinomas (5.5%), while ovarian
tumours (81%) and adenoid cystic carcinoma (100%)** indi-
cating that secretory organs have higher levels of c-kit expres-
sion. C-kit is widely expressed in head & neck SCC; but not in
normal mucosa, a substantially higher expression in pharyn-
geal SCCthanin laryngeal SCC. The biological relevance of this
finding is uncertain, but it could be related to the laryngeal and
pharyngealembryologic derivatives. Normal squamous epithe-
lium ofthe pharynx and larynx doesnotexpress.*

Inarecentstudy, itwas observed thatthe positive expression of
the c-kit was reduced in the OSCC (5/84, 5.9%) and in the OED
(1/9, 11%) group, completely negative in the control group of
normal oral mucosa (5/5, 100%).’ In other research, no CD117
reactivity was observed in either normal oral tissue or carcino-
matous proliferations; whereas, reactivity restricted to stromal
cells.’ Only19.4% of SCCs (6/31) expressed focally, and expres-
sion was limited to the 13% tumour's basal layer (4/31);
whereas, allporocarcinomas (22/22) were positive.elmmunore-
activity was detected in 71% of adenoid cystic carcinomas
(25/35). One hundred percent negative expression (5/5) in
normal salivary gland tissues demonstrates the significant,
uncommon c-kit expression in solid tumours; whereas, secre-
tory organs have greater c-kit expression.” It is apparent that
CD117 is not a reliable marker for identifying a population of
cancerstemcellsinsolid tumours, sinceitdoes not characterise
tumour-initiating cells, and appears to be more restricted in
identifying mesenchymal stem cells.’ Although there are few
and contradictory data on CD117 reactivity in squamous cell
carcinoma, CD117 expressionwasnotobservedinnormalsqua-
mous epithelium of the pharynx, larynx, oral tissue, or salivary
gland, according to the literature.”* In the current research,
OSCCandthe epithelium of DCdid not express c-kit expression.
Expression was observed only in 24.6% (04/15) of cases of oral
leukoplakia, predominantly in the basal layer, and the
immunoreactivity was varied and weak. Despite the presence
of mild localised staining of oral leukoplakia epithelial cells, the
immunoreactivity was lower than the cut-off value to consider
them as positive. All samples of OL (n=15/15) expressed posi-
tive for stromal cells, with strong intensity of staining. The
current study's possible drawback was that it was conducted
retrospectively and dealt with archival histopathology speci-
mens.
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Althoughfour cases of OLrevealed weak expression of c-kit, this
may not be a specific marker to distinguish between oral leuko-
plakia with a high risk for malignant transformation. More
research is needed to determine whether c-kit expression in
some solid tumours and oral leukoplakia is caused by c-kit gene
mutations or is an epigenetic phenomenon, that warrants
further investigation to increase the sensitivities and specifici-
ties for the detection of CSCs in OL. Prospective studies on a
largernumberof casesarerecommended.
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