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In the current World Health Organization (WHO) classification, oral epithelial dysplasia
(OED) is classified using a two- or three-grade system. However, no useful auxiliary diag-
nostic method for determining the OED grade of specimens by this system has yet been
established. In this study, specimens of not only OED, but also epithelial hyperplasia
(Hp) and oral squamous cell carcinoma (OSCC) were examined immunohistochemically
to investigate expression levels/rates of various antibodies. Six specimens of Hp, 13 of
mild epithelial dysplasia (MiD), 11 of moderate epithelial dysplasia (MoD), 11 of severe
epithelial dysplasia (SD), and 9 of OSCC obtained from the First Department of Oral and
Maxillofacial Surgery at Osaka Dental University Hospital were examined immunohisto-
chemically to determine the expression levels of CK13, CK17, CK19, Ki-67, p53, p63, p21,
p27 and cyclin D1. The dysplasia grade was negatively correlated with expression of CK
13 and CK17. As the dysplasia grade increased, expression rates of Ki-67, p53, p63, p21
and cyclin D1 increased, while the expression rate of p27 decreased. The expression rate
of Ki-67 differed significantly between SD and OSCC, as did the expression of p53 be-
tween MoD and SD as well as between SD and OSCC. The expression rate of p63 differed
significantly between MiD and MoD as well as between MoD and SD, as did the expres-
sion rate of p27 between SD and OSCC (p<0.05). These results suggest that not only CK
13, CK17, Ki-67 and p53, but also p63, p21, p27 and cyclin D1 may be linked to dysplasia.
The results also suggest that calculation of Ki-67, p53, p63 and p27 expression rates
could be used for OED grading and auxiliary diagnosis of OSCC. (J Osaka Dent Univ
2023; 57: 107-117)
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INTRODUCTION

In 1997 the World Health Organization (WHO) de-
fined a precancerous lesion as “a morphologically
altered tissue in which cancer is more likely to oc-
cur than in its apparently normal counterpart”," and
in 2005 as “a generalized state associated with a
significantly increased risk of cancer”.? 2017, the
WHO proposed the new term, “oral potentially ma-
lignant disorders” (OPMDs),® which are defined as

“clinical presentations that carry a risk of cancer de-
velopment in the oral cavity, whether in a clinically
definable precursor lesion or in clinically normal
oral mucosa”.* OPMDs can progress to oral cancer,
which makes histopathological grading of oral epi-
thelial dysplasia (OED) important for their diagno-
sis.®* WHO defines OED as “a spectrum of architec-
tural and cytological epithelial changes caused by
accumulation of genetic changes, associated with

an increased risk of progression to squamous cell
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carcinoma”.* In the 2017 WHO classification of
OED, the severity of dysplasia is graded using a
three-grade (mild, moderate, or severe) or two-
grade (low or high) classification system.* The ma-
lignant transformation rate is approximately 6% for
mild, 18% for moderate, and 39% for severe dys-
plasia.* For low- and high-grade dysplasia, the
rates are approximately 5% and 43%, respectively.’®
Because higher-grade dysplasia is associated with
a higher risk of malignant transformation, accurate
diagnosis of OED is important.

Histopathological diagnosis is generally per-
formed using hematoxylin and eosin staining, but
no useful auxiliary diagnostic method has yet been
established for grading dysplasia in OED. Auxiliary
diagnosis based on expression of proteins such as
cytokeratins has been investigated extensively. Cy-
tokeratins are cytoskeletal proteins that form inter-
mediate filaments in epithelial cells. Expression lev-
els of two of the 20 subtypes of cytokeratin (CK13
and CK17) are negatively correlated with dysplasia
grade and are useful in the diagnosis of OED and
oral squamous cell carcinoma (OSCC).® Ki-67 is a
cell proliferation marker that is present in all active
phases of the cell cycle from the G1 phase to the
M phase, but not in the quiescent GO phase, mak-
ing it useful for determining the proliferation rate.’
The tumor suppressor gene p53, related to apopto-
sis and the cell cycle,® is useful in the diagnosis of
malignancy because it is highly expressed in malig-
nant tumors and is involved in tumorigenesis and
proliferation. A member of the p53 family that in-

Journal of Osaka Dental University, April 2023

duces apoptosis by increasing p53 in DNA-
damaged cells in order to inhibit cell proliferation is
p63.° Other factors are p21 and p27 are cyclin-
dependent kinase (CDK) inhibitors that bind to
cyclin-CDK complexes to inhibit cell proliferation.
Recent studies showing that both p21 and p27 are
involved in apoptosis have generated renewed in-
terest in these proteins.™

Many studies have investigated the diagnosis of
OSCC and grading of OED, and some have shown
that CK13, CK17, Ki-67 and p53 may be useful, but
no clear index for grading has yet been developed.
In this study, we determined the expression of cy-
toskeletal factors, cell proliferation markers, and cell
cycle-related factors in hyperplasia (Hp), OED and
OSCC by immunohistochemical analysis.

MATERIALS AND METHODS

Specimens

We examined 6 cases of Hp, 13 of MiD, 11 of
MoD, 11 of SD, and 9 of OSCC of the oral mucosa
handled by the First Department of Oral and Maxil-
lofacial Surgery at Osaka Dental University Hospi-
tal. The patients were 22 males and 28 females be-
tween 31 and 82 years of age with a mean age of
60.0+15.2 years (Table 1). The lesions were lo-
cated on the tongue (25 cases), buccal mucosa (9
cases), mandibular gingiva (9 cases), hard palate
(5 cases), floor of the mouth (1 case), and maxillary
gingiva (1 case) (Table 2). Specimens were fixed in
10% formalin solution, dehydrated in a graded
ethanol series, and embedded in paraffin. We clas-

Table 1 Age and gender of subjects Table 2 Site of the lesions
Age (yrs) Gender Site
Lesion Total Lesion Total
Average Range Male Female Maxillary Mandibular Buccal Floor of Hard
Tongue S -
gingiva gingiva mucosa the mouth palate
Hp 51.7 32-80 3 3 6
MiD 649 53-82 4 9 13 Hp 1 0 4 1 0 0 6
MoD 62.8 49-79 6 5 11 MiD 6 1 0 4 0 2 13
SD 575 38-77 6 5 11 MoD 5 0 1 3 1 1 11
OSCC 58.0 31-76 3 6 9 SD 8 0 2 0 0 1 11
OSscC 5 0 2 1 0 1 9
Total 60.0 31-82 22 28 50
Total 25 1 9 9 1 5 50

Hp: Hyperplasia, MiD: Mild dysplasia, MoD: Mod-
erate dysplasia, SD: Severe dysplasia, OSCC:
Oral squamous cell carcinoma.
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sified epithelial dysplasia based on the 2017 WHO
classification of tumours of the head and neck.
Age, sex, and site distribution are shown in Tables
1 and 2.

This research was approved by the Ethics Commit-
tee of Osaka Dental University (Approval
No.111090).

Immunohistochemical staining

Sections (4 um thickness) were deparaffinized in
Hemo-De® (Falma, Tokyo, Japan) and rehydrated
through a graded ethanol series. Antigen retrieval
to anti-human CK13 mouse monoclonal antibody
(DakoCytomation, Glostrup, Denmark) was carried
out by autoclaving at 121°C for 15 min in 10 mM
citrate buffer at pH 6.0. Antigen retrieval to anti-
human Ki-67 mouse monoclonal antibody (Leica
Biosystems Newcastle, Newcastle, UK), anti-human
p21 mouse monoclonal antibody (DakoCytomation),
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anti-human p27 mouse monoclonal antibody (Dako-
Cytomation), anti-human p53 mouse monoclonal
antibody (DakoCytomation), anti-human p63 mouse
monoclonal antibody (Nichirei Biosciences, Tokyo,
Japan), and anti-human cyclin D1 mouse monoclo-
nal antibody (DakoCytomation) was carried out by

Table 3 Clones and dilutions of the primary antibodies

Antibody Source Clone Dilution
CK13 Dako DE-K13 1:100
CK17 Leica E3 1:20
CK19 Leica b170 1:100
Ki-67 Leica MM1 1:200
p53 Dako DO-7 1:50
p63 Nichirei 4A4 1:1
p21 Dako SX118 1:50
p27 Dako SX58G8 1:50
cyclin D1 Dako DCS-6 1:200

Dako: Dako Cytomation, Glastrup, Denmark, Leica: Leica
Biosystems Newcastle, Newcastle, UK, Nichirei: Nichirei
Biosciences, Tokyo, Japan.

Fig. 1

Immunohistochemical evaluation of CK13, where (A) is valued 0 (no expression), (B) is valued 1 (weak and/or
patchy expression), and (C) is valued 2 (strong and diffuse expression (X 100)).
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autoclaving at 121°C for 15 min in 10 mM citrate
buffer at pH 7.0. Antigen retrieval to anti-human CK
17 mouse monoclonal antibody (Leica Biosystems
Newcastle) was carried out by autoclaving at 121°C
for 15 min in Target Retrieval Solution (DakoCyto-
mation) at pH 9.0. Antigen retrieval to anti-human
CK19 mouse monoclonal antibody (Leica Biosys-
tems Newcastle) was performed at room tempera-
ture for 5 min in Histofine protease solution
(Nichirei Biosciences). Endogenous peroxidase was
blocked by 3% H:O.. These antibodies were diluted
with Antibody Diluent with Background Reducing
Components (DakoCytomation). CK13, CK17, Ki-
67, p21, p27, p53 and cyclin D1 were reacted at
room temperature for 30 min, while CK19 and p63
were reacted at room temperature for 60 min. Sec-
tions were incubated with Histofine Simple Stain
Max-PO (M) (Nichirei Biosciences) at room tem-
perature for 30 min. The sections were visualized
by 3,3"-diaminobenzidine tetrahydrochloride
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(Nichirei Biosciences) and counterstained with he-
matoxylin. The original sources, clones, dilutions,
and manufacturers of all the antigens used are
summarized in Table 3.

Immunohistochemical evaluation

Immunohistochemical expression of CK13 and CK
17 was evaluated according to Yagyuu et al."": (0)
no expression, (1) weak and/or patchy expression,
(2) strong and diffuse expression (Figs. 1 and 2).
Immunohistochemical expression of CK19 was
evaluated according to Kale et al.”: (0) no expres-
sion, (1) positive staining for less than one-third of
the tissue section, (2) positive staining for between
one-third and two-thirds of the tissue section, (3)
positive staining for more than two-thirds of the tis-
sue section (Fig. 3). Expression of Ki-67, p53, p63,
p21, p27, and cyclin D1 was evaluated by counting
positive cells. We counted more than 500 epithelial
cells in the three high-power fields in the epithelium

Fig. 2 Immunohistochemical evaluation of CK17, where (A) is valued 0 (no expression), (B) is valued 1 (weak and/or
patchy expression), and (C) is valued 2 (strong and diffuse expression (X 100)).
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Immunohistochemical evaluation of CK19, where (A) is valued O (no expression), (B) is valued 1 (positive

staining for less than one-third of the tissue section), (C) is valued 2 (positive staining area ranging from one-third to
two-thirds of the tissue section), and (D) is valued 3 (positive staining for more than two-thirds of tissue section ( X

100)).

and calculated the percentage positive for Ki-67, p
53, p63, p21, p27 and cyclin D1. The results of CK
13, CK17 and CK19 were examined by the Yates
m X n Chi square test. The results of Ki-67, p53,
p63, p21, p27, and cyclin D1 were examined by the
Mann-Whitney U-test. A p-value of<0.05 was con-
sidered statistically significant.

RESULTS

Expression of CK13, CK17 and CK19 was detected
in the cytoplasm, while expression of Ki-67, p53,
p63, p21, p27 and cyclin D1 was detected in the
nuclei.

CK13

Most specimens of CK13 (Hp: 5/6, 83.3%; MiD: 11/
13, 84.6%) had a score of 2. Among MoD speci-
mens, 3 of 11 (27.3%) had a score of 2, and 4 of
11 (36.4%) had a score of 0 or 1. Most SD speci-

mens (8/11, 72.7%) and all OSCC specimens had
a score of 0. The CK13 score decreased as the
dysplasia grade increased. Scores differed signifi-
cantly between SD and Hp, SD and MiD, as well as
between OSCC and Hp, OSCC and MiD (Fig. 4).

CK17

Among the Hp specimens of CK17, 4 of 6 (67%)
had a score of 0, and 2 of 6 (33%) had a score of
1. About half of the MIiD specimens (6/13, 46%)
had a score of 0. About half of the MoD specimens
(6/13, 46%) had a score of 2. Most SD specimens
(10/11, 91%) and all OSCC specimens had scores
of 2. The scores increased as the dysplasia grade
increased. Scores differed significantly between SD
and Hp, SD and MiD, OSCC and Hp, and OSCC
and MiD (Fig. 4).



112 M. Kitayoshi et al.

100
80
60
40
20

Rate of cases (%)

100
80
60
40
20

Rate of cases (%)

100
80
60
40
20

Rate of positive cells (%)

80
60
40
20

Rate of positive cells (%)

80
60
40
20

Rate of positive cells (%)

=0
"1
m2
3
MiD  MoD

=0
"1
u2

MiD  MoD SD  0OSCC
Lesion

CK13

SD  OSCC
Lesion

CK19

Hp

ﬁﬁi

MiD  MoD oscc
Lesion

p53

Hp

cinl

Hp

MiD  MoD SD 0OsCC
Lesion
p21
*
|
——

.

MiD  MoD SD OsCC
Lesion

Cyclin D1

Fig. 4 Results of immunohistochemical stain.
Hp: Hyperplasia, MiD: Mild epithelial dysplasia, MoD: Moderate epithelial dysplasia, SD: Severe
dysplasia, OSCC: Oral squamous cell carcinoma, *p <0.05, **p <0.01.

Rate of cases (%)

Rate of positive cells (%)

Rate of positive cells (%)

Rate of positive cells (%)

100
80
60
40
20

80
60
40
20

100
80
60
40
20

80
60
40
20

Journal of Osaka Dental University, April 2023

=0
=1
2

Hp MiD  MoD SD  0OSCC
Lesion

CK17

Hp MiD  MoD SD  0OSCC
Lesion

Ki-67

MiD MoD

Hp SD  0SCC

Lesion

p63

..

0OscC

Lesion

p27



Vol. 57, No. 1 Immunohistochemical study of oral epithelial dysplasia 71713

Fig. 5 Immunohistochemical staining (X 100). (A) Expression of CK19 in Hp was observed in the cyto-
plasm of basal cells. (B) Overexpression of Ki-67 in OSCC was observed in the nuclei of about half of
cancer cells. (C) Overexpression of p53 in SD was observed in the nuclei of cells in the stratum basale
and the lower half of the stratum spinosum. (D) Overexpression of p63 in SD was observed in the nu-
clei of cells in the stratum basale and the lower half of the stratum spinosum. (E) Overexpression of p21
in MoD was observed in the nuclei of cells in the lower half of the stratum spinosum. (F) Expression of
p27 in MiD was observed in the nuclei of cells in the stratum spinosum. (G) Overexpression of cyclin
D1 in OSCC was observed in the nuclei of about half of the cancer cells.
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CK19

Most Hp specimens of CK19 (5/6, 83%) had a
score of 1 (Fig. 5 A), and expression was observed
in the deepest third of the epithelium, particularly in
the stratum basale. About half of the MiD speci-
mens (7/13, 54%) and almost all the MoD (10/11,
91%) and SD (8/11, 73%) specimens had a score
of 0. About half of the OSCC specimens (4/9, 44%)
had a score of 0, but 3 of 9 (33%) had a score of
3. Scores were low in Hp to MoD, but tended to be
higher in SD and OSCC. Scores differed signifi-
cantly between MoD and Hp (Fig. 4).

Ki-67

Expression rates for Ki-67 were as follows: Hp 14.9
*+4.0%, MiD 20.8+2.0%, MoD 23.5+4.6%, SD
28.9+£7.2%, and OSCC 49.8 £10.8% (Fig. 5 B).
The rates increased as the dysplasia grade in-
creased. Rates differed significantly between OSCC
and Hp, MiD, MoD and SD, as well as between SD
and MiD (Fig. 4).

p53

Expression rates for p53 were as follows: Hp 14.6
+15.2%, MiD 14.2%+6.1%, MoD 16.0£11.6%, SD
36.0+12.2% (Fig. 5 C), and OSCC 70.2+14.2%.
The expression rates did not differ between Hp,
MiD and MoD, but were higher in SD and OSCC.
Rates differed significantly between OSCC and Hp,
MiD, MoD and SD, as well as between SD and
MiD, and SD and MoD (Fig. 4).

p63

Expression rates for p63 were as follows: Hp 30.6
+9.2%, MIiD 35.2+10.7%, MoD 52.0£7.4%, SD
73.7£7.4% (Fig. 5 D), and OSCC 90.4+4.2%. The
rates increased as the dysplasia grade increased.
Rates differed significantly between OSCC and Hp,
MiD, MoD and SD; between SD and Hp, MiD and
MoD; and between MoD and MiD (Fig. 4).

p21

Expression rates for p21 were as follows: Hp 15.5
+6.8%, MIiD 21.45£13.1%, MoD 31.7£9.9% (Fig.
5 E), SD 34.5%+15.2%, and OSCC 45.4*15.9%.
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The rates increased as the dysplasia grade in-
creased. Rates differed significantly between OSCC
and Hp, OSCC and MiD (Fig. 4).

p27

Expression rates for p27 were as follows: Hp 59.8
+3.4%, MiD 56.5%£6.9% (Fig. 5 F), MoD 45.7 £
9.2%, SD 21.7£10.5%, and OSCC 20.1*+18.1%.
The rates decreased as the dysplasia grade in-
creased. Rates differed significantly between OSCC
and Hp, MiD and MoD; between SD and MiD, SD
and MoD; and between MoD and Hp (Fig. 4).

Cyclin D1

Expression rates for cyclin D1 were as follows: Hp
15.5£4.3%, MiD 24.9+20.6%, MoD 21.0%x8.7%,
SD 28.1%£14.4%, and OSCC 47.9%+12.8% (Fig. 5
G). The rates increased as the dysplasia grade in-
creased. Rates differed significantly between OSCC
and Hp, OSCC and MoD (Fig. 4).

DISCUSSION

In this study, we used immunohistochemical meth-
ods to analyze the expression of cytoskeletal fac-
tors, cell proliferation markers, and cell cycle-
related factors in Hp, OED and OSCC. CK13 is an
acidic cytokeratin that is a component of the strati-
fied squamous epithelium of mucous membranes.®’
In normal oral mucosal epithelium, CK13 is ex-
pressed from the stratum spinosum to the stratum
corneum, excluding the stratum basale in normally
differentiated cells and keratinized cells.® Nobusawa
et al. found that decreased expression of CK13 re-
flects the presence of atypical cells because
changes in the cytoskeleton alter the cell shape in
atypical cells.® Sun et al. also found that the ab-
sence of CK13 in OSCC suggests that cancer cells
may have lost keratin differentiation potential.” In
the present study, while CK13 expression was ob-
served in all Hp and MiD specimens, it was lower
in the MoD, SD and OSCC specimens. CK13 is
also said to be a marker of prickle cells.” As the
dysplasia grade increased, atypical cells prolifer-
ated from the parabasal layer into the stratum spi-
nosum, thereby decreasing the number of differenti-



Vol. 57, No. 1

ated spinous cells. This likely explains the reduced
expression of CK13.

CK17 is an acidic cytokeratin that is not ex-
pressed in normal oral mucosal epithelium, but is
expressed in cells with high proliferative potential,
such as in OED and OSCC." In normal tissues, CK
17 is expressed in basal cells of the trachea, phar-
ynx, and bronchi as well as in myoepithelial cells of
the salivary and sweat glands. Its expression has
also been observed in SCC of the oral cavity,
esophagus, lungs, and uterine cervix.* ' Nobusawa
et al. found strong expression in MoD and SD,
which suggests that CK17 expression is a specific
marker for neoplastic changes.® In the present
study as well, although CK17 expression was not
detected in the majority of Hp specimens, its rate of
expression increased as the dysplasia grade in-
creased, and it was detected in all SCC specimens.
This is likely because the number of CK17-
expressing atypical cells with neoplastic changes
increased as the dysplasia grade increased. Mikami
et al. found that CK13 expression is accompanied
by reduced CK17 expression and that CK13—-/CK17
+is an important immunohistochemical feature of
OSCC." The present study also showed a negative
correlation between CK13 and CK17, which may
aid in differentiation between OED and OSCC.

CK19 is an acidic cytokeratin and epithelial stem
cell marker that is expressed by basal cells in most
secretory and squamous epithelia." " It is also ex-
pressed in cervical cancer, and is used as a periph-
eral blood marker in breast, lung, stomach, and co-
lon cancers.”™" Findings regarding its expression
have been inconsistent. One study showed that the
expression rate increased as the dysplasia grade
increased,” another that expression was low in MiD
and MoD but increased sharply in SD,"” and yet an-
other showed that expression was low in MiD, MoD
and SD but was present in all epithelial layers in
carcinoma in situ (CIS)."® The results of the present
study were similar to those of Rajeswari et al.”® No
previous study has mentioned the cause of the in-
creased expression in SD nor CIS, and we were
also unable to observe it. Further research in a
larger number of patients is warranted. CK19 ex-
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pression differed significantly only between Hp and
MoD in the present study, which indicates that CK
19 might aid in differentiation between Hp and
MoD.

Ki-67 is a cell proliferation marker that is primarily
expressed in the highly proliferative parabasal
layer.® It is expressed in all cells in the G1, S, G2
and M phases, but not in quiescent cells in the GO
phase. Overexpression of Ki-67 indicates active cell
proliferation.” Gonzalez-Moles et al. found that Ki-
67 expression increases significantly with an in-
creasing dysplasia grade.” In the present study as
well, the expression rate increased as the dysplasia
grade increased. In addition, the Ki-67 expression
rate was significantly higher in OSCC than in SD
Suggesting that it could be used to differentiate be-
tween SD and OSCC.

The tumor marker p53 is a protein encoded by
tumor suppressor genes that is associated with
apoptosis, the cell cycle, and DNA repair.® It inhibits
cell proliferation by regulating the G1/S transition in
the cell cycle. Fernando et al. found that p53 is an
important indicator of mutation from normal epithe-
lium to neoplastic epithelium.” Another study also
showed that the p53 expression rate increased as
the dysplasia grade increased.” In the present
study, the expression rate was consistently low in
Hp, MiD and MoD (at about 15%) and did not differ
significantly among them, but was significantly
higher in SD and OSCC. This indicates that the ex-
pression rate of p53 may aid in differentiation be-
tween MoD and SD as well as between SD and
OSCC.

In clinical practice, p63 is used in the diagnosis
of prostate cancer.” It is a member of the p53 fam-
ily that activates p53 in DNA-damaged cells to ar-
rest the cell cycle and inhibit cell proliferation.® It
has also attracted attention as a keratinocyte stem
cell marker involved in the regulation of epithelial
cell proliferation and differentiation, and several
studies of its role in OED have been published in
recent years.” Chen et al.® and Matsubara et al.®
found that the p63 expression rate increased with
increasing dysplasia grade in OED. In the present
study as well, expression rate correlated with in-
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creasing dysplasia grades. The expression rate
also increased significantly between MiD and
OSCC. This indicates that the p63 expression rate
may aid in differentiation of MiD from MoD, MoD
from SD, and SD from OSCC.

When p53 expression increases in response to
cellular DNA damage, it activates the cyclin-
dependent kinase inhibitor (CKIl) p21, which then
binds to the complex formed by the cell cycle regu-
lator cyclin D1 and cyclin-dependent kinase 4. This
process causes cell cycle arrest in the G1 phase,
which inhibits cell proliferation by inducing DNA re-
pair and apoptosis.** * Baghaei et al. found that the
expression rate of p21 is significantly higher in
OSCC than in Hp.”® However, findings have been
inconsistent, as Queiroz et al. found no significant
difference in the expression rate of p21 between
normal oral mucosal tissue and OSCC, and con-
cluded that p21 is not useful for predicting prolifera-
tive potential or malignancy.” In the present study,
significant differences in p21 expression were ob-
served between Hp and OSCC as well as between
MiD and OSCC. The expression rate increases cor-
related with increasing dysplasia grades, suggest-
ing that p21 expression may be correlated with the
dysplasia grade in OED. In addition, the finding that
the expression rate of p21 tended to increase as
the expression rate of p53 increased indicates that
p21 was activated by p53.

Similar to p21, p27 is a CKI that binds to the
complex formed by cyclin E and cyclin-dependent
kinase 2 (CDK 2) in response to growth inhibitors,
and arrests the cell cycle at the G:/S checkpoint.”?
Decreased p27 expression has been reported in
many cancers, including prostate, breast, and para-
thyroid cancer; it is also said to be more abundant
in quiescent cells and less abundant in proliferating
cells.”® Queiroz et al. found that p27 is highly ex-
pressed in normal oral mucosal epithelium and is
downregulated in OSCC, which suggests its in-
volvement in abnormal proliferation of cancer
cells.® In a study of MiD and MoD, Guan et al.
found that p27 expression decreased as the dys-
plasia grade increased.” In the present study as
well, the expression rate of p27 decreased with in-
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creasing dysplasia grade, suggesting that a de-
crease in growth inhibitory factors as dysplasia in-
creased led to the decrease in the p27 expression
rate. In addition, the expression rate decreased sig-
nificantly between MoD and SD. This suggests that
it could be used to differentiate between MoD and
SD.

Cyclin D1, a cell cycle regulator that is synthe-
sized by stimulation of cell proliferation, promotes
progression of the cell cycle from the G1 phase to
the S phase.”” It also has many other functions,
including regulation of mitochondrial metabolism,
cell differentiation, and DNA repair.*® In esophageal
squamous cell carcinoma and bladder cancer, cy-
clin D1 expression is significantly correlated with
prognosis.”® Ramasubramanian et al. found that cy-
clin D1 expression increased significantly with in-
creasing dysplasia grade.* In the present study,
significant differences were observed between Hp
and OSCC as well as between MoD and OSCC.
The expression rate increased as the dysplasia
grade increased, indicating that dysplasia grade
may be correlated with cyclin D1 expression in
OED. This increased rate of expression was likely
caused by increased activation of cyclin D through
increased stimulation of cell proliferation as dyspla-
sia grades increased.

These results suggest that not only CK13, CK17,
Ki-67 and p53, which have been previously identi-
fied as potentially useful indicators of dysplasia, but
also p63, p21, p27 and cyclin D1 may be linked to
dysplasia. The results also suggest that calculation
of Ki-67, p53, p63 and p27 expression rates might
be used for OED grading and auxiliary diagnosis of
OSCC.
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