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Abstract

Background: There are several types of carcinoma which may cause serious diseases in humans and
lead to their death. Neoplasia in squamous cells is a subtype of carcinoma which can cause squamous
cell carcinoma (SCC). SCC can occur in several areas in the oral cavity (oral squamous cell carcinoma,
OSCC) and cutaneous tissues (cutaneous squamous cell carcinoma, CSCC) such as skin. This study aims to
investigate the expression level of cyclin D1 and its relevance to different prognoses of OSCC and CSCC.
The present study investigates the expression of cyclin D1 and its relevance to different prognoses of OSCC
and CSCC. Indexes such as lesion site, gender, and age have been checked.

Methods: In this cross-sectional descriptive-analytical study, 23 cases of OSCC and 23 cases of CSCC were
evaluated. The immunohistochemistry (IHC) staining method was employed to study the correlation of
cyclin D1 and the above-mentioned SCCs. The data were analyzed using KAI2, Fisher’s exact test, Mann-
Whitney U test, and dependent ¢ tests in SPSS version 22.0. Statistical significance was set at P<0.05.
Results: The results showed that staining status was not significantly correlated with lesion site (P=0.999).
According to the results, there was no significant relationship between staining pattern and lesion site
(P=0.749). There was a significant relationship between the severity of staining and lesion site (P=0.040).
In addition, those with skin lesions showed higher staining intensity. The staining status of gender or age
groups was not affected by the adjustment of lesion site. By moderating the effect of lesion site and age
group, gender was found to affect staining pattern (P=0.036). The odds ratio of having a diffuse pattern
was 4.90 times higher in men than in women. Regardless of the independent variables in the model of
people with color intensity 2, their likelihood of going to color 4 was significantly higher (P<0.001).
People in intensity O were significantly less likely to go to 4 (P=0.001). People in intensity 1 had no
significant relationship with those in intensity 4 (P=0.405). Men were less likely to go higher than women.
Furthermore, people aged 72 and under were less likely to go higher. Individuals with skin lesions were
more likely to go to higher intensity, even though none of the independent variables was significant.
Conclusions: The staining intensity was higher in CSCC than in OSCC. A lot of factors are associated with
the prognosis of SCCs, and cyclin D1 may be used as a prognostic marker.
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Introduction

with oncogenic viruses which affect the cell cycle can be

Squamous cell carcinoma (SCC) consists of several
subtypes. This kind of cancer develops due to an
uncontrolled growth of abnormal squamous cells (1).
Long-term exposure to ultraviolet (UV) radiation causes
most SCCs (2). In Iran, 5.2%-37.2% of all cancers are
diagnosed as CSCC, which is one of the most common
kinds of cancers in the world (3). The studies conducted
between 1962 and 2009 in academic centers and hospitals
demonstrated that the prevalence of oral squamous cell
carcinoma (OSCC) in Tehran, Mashhad, and Shiraz was
1.29%-1.6%, 0.9%-3.1%, and 1.4%-5%, respectively (4).
Tobacco exposure, alcohol dependence, and infections

considered as the risk factors for developing oral cancers
(1). Cyclin D1 is a protein encoded in the ccD1 sequence
(PRAD-1 or BC-1) of chromosome 13qll (5) and an
oncogene involved in cell cycle regulation (6). During cell
cycle, cyclin D1 attaches to cyclin-dependent kinase 4 or
6 and promotes progression of the cell cycle from G1 to S
phase by phosphorylation of protein retinoblastoma (7).
As the expression of cyclin D1 reduced, SCC cells were
induced GO/G1 arrest and cell division was substantially
blocked (8). SSC may be formed by the changes in
oncogenes and tumor suppressor genes such as p53 or p16
(9). For example, overexpression of cyclin D1 can increase
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cancer aggressiveness by desensitizing cell proliferation to
inhibitory signals (10). It shortens G1 phase and leads to
less dependency on growth factors, hence the abnormal
cell proliferation (11). Unlike cutaneous squamous cell
carcinoma (CSCC), the prognosis of OSCC is poor and
its five-year survival rate is less than 50% (12). In fact, a
lot of factors affect the prognosis, one of which can be
cyclin D1. Compared to other OSCCs, the OSCCs with
overexpression of cyclin D1 have poorer prognosis (13).
On the contrary, in the study conducted by Ahmed Haji
Omar, OSCC demonstrated poorer prognosis than CSCC
(14). Therefore, the present article investigated the effect
of cyclin D1 on poor prognosis of OSCC and its difference
in CSCC and OSCC. The study aimed to predict the
prognosis and choose the best treatment for decreasing the
consequences of these carcinomas.

Materials and Methods

The present cross-sectional descriptive-analytical study
was performed on paraffin-embedded tissue blocks of oral
and skin SCCs available in laboratories of Rasht in 2020.
Sampling was done by examining the available samples,
reviewing the available slides, and selecting appropriate
samples. First, 23 cases of OSCC and 23 cases of CSCC
were randomly selected and the expression status of cyclin
D1 in these two types of SCC was measured and compared.

The samples with SCC being re-diagnosed by a
pathologist, sufficient tissue for investigation, fully
recorded radiology findings, and demographic
information were included in the study. The samples with
SCC not being re-diagnosed by a pathologist, insufficient
tissue for investigation, unavailable blocks or incomplete
information were excluded from the study.

Immunohistochemistry (IHC) staining is a method of
detecting certain protein markers using antibodies (15).
Prepared mouse anti-cyclin D1 monoclonal antibody
(Demark dako , ready to use, N16187) was used together
with peroxidase antiperoxidase method. The material
kit was prepared by the master company, the required
brochures were painted, and the slides were stained by
using the EnVision method.

In this study, 4-um-thick sections were cut from every
specimen and placed on microscope slides. To remove
the paraffin, the slides were put in the oven at 58°C for
24 hours. They were subsequently placed in 2 containers
of xylene for 5 minutes. Then alcohol with different
grades (70% to 100%) was used for hydration. After being
washed with distilled water, the slides were placed in
citrate buffer solution (pH=9) for antigen retrieval. The
solution was first placed in the microwave for 5 minutes
with the power of 80 W and then for 15 minutes with
the power of 450 W. After the slides were washed (for 15
minutes) and dried out, to inhibit internal peroxidase,
all the specimens were incubated in hydrogen peroxide
3% for 20 minutes. To inhibit internal peroxidase, all the
specimens were incubated in hydrogen peroxide 3% for
20 minutes after the slides were washed (for 15 minutes)
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and dried out. Following this step, the specimens were
washed with phosphate buffered saline. This process was
repeated amid adding primary and secondary antibody,
diaminobenzidine chromogen, and hematoxylin for
coloring. In the final step, the specimens were placed in
different grades of alcohol to become dehydrated. They
were subsequently placed in xylene to become clear.

Slides were first observed using low magnification
and the areas with maximum immunoreactivity were
determined. Then, at 400x magnitude,1000 epithelial cells
were counted in these areas, and the percentage of stained
cells, Label Index: LI, was calculated for each sample. Light
microscopy was used to examine each specimen, and cells
with brown nuclei were counted as stained cells. Olympus
Binocular microscope (CX23, made in Japan) was used in
this study.

If the percentage of stained cells is less than 1%, it is
considered 0, and 1-10% is known as +1, 10-35% is known
as +2, 35-70% is known as +3, and percentages higher than
70% are considered +4 (16).

The data were analyzed using one-way analysis of
variance (ANOVA) and Tukey tests (for comparing
quantitative variables between groups), Kruskal-Wallis
and Mann-Whitney tests (for comparing semi-quantitative
variables between groups), and X* and Fisher’s Exact test
(for comparing qualitative variables) in SPSS version 22.0.
Intergroup comparisons were also made. A significance
level of less than 0.05 was considered in all tests.

Results

The present study included 29 male and 17 female
participants. Based on the results, 44.8% of male
participants had oral and 55.2% had skin lesions. The rates
of oral and skin lesions for female participants were 58.8%
and 41.2%, respectively. The mean age of the participants
with oral lesions was 66.22+15.25. This mean was
74.48 +14.49 for the ones who had skin lesions.

Table 1 presents some information about the participants’
lesion site, gender, and age. The mean ages of patients with
skin and oral lesions were 74.48 + 14.49 and 66.22 + 15.25
years. The first objective of the study was analyzed by
Fisher’s exact test.

Determining and Comparing the Staining Intensity of
Cyclin D1 in OSCC

Fisher’s exact test was used to analyze the first objective of
the study. The results showed that staining status was not
significantly correlated with lesion site (P=0.999) (Table 2)

Table 1. Determination of Gender and Age Group of Participants in the Study
Based on Lesion Site

Category Lesion Site

Variable Statistics P Value

Oral (%) Skin (%)

Male 13 (44.8) 16 (55.2)

Gender 0.84 0.395
Female 10 (58.8) 7 (41.2)
>72 13 (59.1) 9 (40.9)

Age 1.39 0.283
<72 10 (41.7) 14 (58.3)
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Table 2. Comparison of Staining Intensity of Cyclin D1 in Oral Squamous
Cell Carcinoma and Staining Pattern of Cyclin D1 in Oral and Skin Squamous

Cell Carcinoma

Staining  Staining The Location of Lesion (%) p

Pattern Intensity of Statistics Value

Cyclin D1 Cyclin D1 Oral Skin u
Negative 1 (50) 1 (50)

- - 0.999
Positive 22 (50) 22 (50)

Focal 5(38.5) 8(61.5)

Releasing N 17 (54.8) 14 (45.2) 1.21 0.749

- 1(50) 1(50)

Determining and Comparing the Staining Pattern of
Cyclin D1 in Oral Squamous Cell Carcinoma

The results of Fisher’s exact test, which was used to
analyze the second objective of the study, are presented in
Table 2. According to the results, there was no significant
relationship between staining status and lesion site
(P=0.749).

Determining and Comparing Cyclin D1 Staining
Intensity in OSCC

Chi-square test was used to analyze the second objective of
the study. According to the results, there was a significant
relationship between the severity of staining and lesion site
(P=0.040), and those with skin lesions had higher staining
intensity (Table 3 and Figure 1).

Comparing the Staining Intensity of Cyclin D1 in Oral
and Skin Squamous Cell Carcinoma Based on Gender
and Age
Binary logistic regression was used to analyze the fourth
objective of the study.

According to the results obtained by modifying lesion
site, neither gender nor age had any effect on staining
status (Table 4).

Comparing the Staining Pattern of Cyclin D1 in Oral
and Skin Squamous Cell Carcinoma Based on Gender
and Age

A binary logistic regression test was used to analyze
the fifth objective of the study. According to the results
obtained by moderating the effect of lesion site and age,
gender had an effect on staining pattern (P=0.036). The
odds ratio of having a diffuse pattern was 4.90 times higher
in men than in women (Table 4, Figure 2).

Comparing the Staining Intensity of Cyclin DI in Oral
and Skin Squamous Cell Carcinoma Based on Gender
and Age
Sequential regression analysis was used to analyze the
sixth objective of the study. Regardless of the independent
variables in the model of people with color intensity 2,
the likelihood of going to color 4 was significantly higher
(P<0.001). People in intensity 0 were significantly less
likely to go to 4 (P=0.001). People in intensity 1 had no
significant relationship with intensity 4 (P=0.405). Other
results showed that men were significantly less likely to go
higher than women. In addition, people aged 72 and under
were less likely to go higher.

Individuals with skin lesions were more likely to go to
extremes, even though none of the independent variables
was significant (Table 5 and Figure 3).

Discussion
The present study was conducted to investigate the
immunohistochemical reactivity and association of lesion
site with staining pattern. In addition, it aimed to analyze
the relationship between “the staining intensity of cyclin
D1 in OSCC and CSCC” and “participants’ age and
gender”.

Changes in the factors controlling the cell cycle may lead
to SCCs. For instance, the overexpression of cyclin D1 was
observed in most of the participants with SCC (99% of

Table 3. Comparison of Staining Intensity of Cyclin D1 in Oral and Skin Squamous Cell Carcinoma

Staining Intensity of Cyclin D1

Location of Lesion Statistics P Value
0 (<%1) No. (%) +1 (%1- %10) No. (%)  +2 (%10- %35) No. (%) +4 (> %70) No. (%)
Skin 1(4.3) 10 (43.5) 9(39.1) 3(13)
4.21 0.040
Oral 1(4.3) 16 (69.6) 6 (26.1) 0(0)
Table 4. Comparison of Staining Intensity and Staining Pattern of Cyclin D1 in Oral and Skin Squamous Cell Carcinoma Based on Gender and Age
OR 95% CI P Value
Variable Category Cyclin D1 Staining Cyclin D1 Cyclin D1 Staining Cyclin D1 Cyclin D1 Cyclin D1
Pattern Staining Pattern Staining Staining Pattern Staining
Female 1 1
Gender 1.11-21.62 - 0.036 -
Male 4.90 0
272 1 1
Age category 0.09-1.76 0.06 -18.93 0.223 0.972
<72 0.39 1.05
Skin 1 1
Location of lesion 0.49-10.05 0.04 - 14.45 0.303 0.882
Oral 2.21 0.80
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Table 5. Comparison of Staining Intensity of Cyclin D1 in Oral and Skin
Squamous Cell Carcinoma Based on Gender and Age

Role Variable Category  Estimate  Statics P Value
0 -3.21 12.07 0.001
] 1 0.54 069  0.405
Response .
staining 2 2.89
12.13 >0.001
4 Reference
Male -0.39
Predictor ~ Gender 0.41 0.524
Female Reference
>72 -0.47
Predictor  Age category 0.60 0.440
<72 Reference
; Skin 1.07
Predictor lLO?a“O” of 269  0.085
esion Oral Reference
lesion location
20+
@B Skin
Mouth

Frequency
- -
o a
h :

o
1

ol S II I. .I
o 1 2 4

Color intensity of cyclin D1

Figure 1. Frequency of Staining Intensity Based on Lesion Site

Figure 2. (A) Immunohistochemical Analysis Reveals Cyclin D1 Focal/
Diffused Expression Pattern in SCC, x40. (B). Immunohistochemical Analysis
Reveals Cyclin D1 Release/Diffusion Expression Pattern in SCC, x10

both OSCC and CSCC specimens) (6). Normal skin was
negative for cyclin D1 immunostaining. Shen et al reported
that in most of the CSCC specimens, cyclin D1 was found
to be positive. A total of 54 patients were collected from
Huashan Hospital over 3 years. Additionally, 24 CSCC
and 8 normal individuals served as the control group. The
IHC scoring results for cyclin D1 were based on staining
intensity and frequency distribution of immunopositive
cells. The difference between the control and cancer
groups was statistically significant (P<0.05). However,
there was no correlation between the expression of cyclin
D1 and SCC grading (17).

The study conducted by John et al included 20 cases
of OSCC and 20 healthy individuals. The OSCC group
consisted of 8 females and 12 males in the age group of
35-79 years, with a mean age of 59+11.48. The healthy
individual group consisted of 8 females and 12 males in the
age group of 26-86 years, with a mean age of 52.7+18.1.

Cyclin D1 expression in OSCC and CSCC

The IHC was done by using polymer-labelling technique
(Dako EnVision). There was no statistically significant
difference between males and females in the cyclin D1
score (P=0.05) and the cyclin D1 score did not show a
statistically significant difference with histopathological
diagnosis of OSCC (P=0.05) (18). In the present study,
there was no correlation between the expression of cyclin
D1 and lesion site. The cyclin D1 score did not show a
significant difference (P=0.337) among the different
histopathological diagnoses of OSCC. No statistically
significant association was found between cyclin D1
score and the prognosis of the disease among the OSCC
patients (P=0.239). Since the overexpression of cyclin
D1 mainly affects neoplastic transformation rather than
differentiation of tumor cells, it can be a good marker for
the prognosis of SCC in the early stage (18).

In the present study, there was no correlation between
the expression of cyclin D1 and lesion site. John et al
examined specimens from different parts of the mouth
such as maxilla, tongue, buccal mucosa, and mandibular
alveolus and found no correlation between the expression
of cyclin D1 and lesion site (18). The present researchers
realized that there was no correlation between staining
pattern and lesion site (P=0.749).

A cross-sectional study was conducted by Dodani et al
on 40 cases of OSCC and CSCC and 20 cases of normal
skin and normal oral mucosa. They found no significant
differences in the presence and accumulation of
myofibroblasts in OSCC and CSCCin terms of the intensity
and pattern of staining. Using toluidine blue staining, they
showed that the number of mast cells was higher in CSCC
than in OSCC (19). A retrospective study was performed
on 64 anatomopathological reports following the surgical
removal of squamous cell carcinomas. Unlike the staining
pattern, the present researchers found a correlation
between lesion site and the staining intensity of cyclin D1.
As a result, skin lesion showed a more intense response.

Using toluidine blue staining, Kadeh and Saravani
showed that the number of mast cells was higher in CSCC
than in OSCC. This study was conducted on 60 samples
including 30 OSCC and 30 CSCC (12).

The differences in the results of the two studies
mentioned above and the present research can be due to
the use of different methods and samples.

Guan et al examined 10 formalin-fixed, paraffin-
embedded oral mucosal biopsies with the diagnosis of
non-neoplastic and non-dysplastic tissues, 12 samples of
mild to moderate oral epithelial dysplasia, and 11 samples
of OSCC for the period from 2005 to 2013. Using THC,
they detected a higher level of the expression of cyclin
D1 in OSCC compared to oral epithelial dysplasia (P=4
X 107 ). There were no statistically significant differences
among these three groups. A higher expression of cyclin
D1 was detected in moderately differentiated OSCC when
compared with well-differentiated OSCC (P=0.007).
OSCC specimens showed the highest score of nuclear
and cytoplasmic staining. The relationship between the
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Figure 3 . (A) Immunohistochemical analysis shows +1 intensity staining of cyclin D1 expression, x40. (B). Inmunohistochemical analysis shows +2 intensity
staining of cyclin D1 expression, x40. (C). Immunohistochemical analysis shows +4 intensity staining of cyclin D1 expression, x40.

expression of cyclin D1 and prognosis in OSCC seemed to
be complicated (20).

In addition, the relationship of age and gender with
the above-mentioned parameters was investigated. By
modifying lesion site, there was a correlation between
gender and staining pattern and the diffuse pattern was 4
times higher in men than in women.

Furthermore, the present article investigated the
relationship of the staining intensity of cyclin D1 with
gender and age. It was observed that men were significantly
less likely to go higher than women. In addition, people
aged 72 and under were less likely to go to higher intensity.
However, no statistically significant difference was found.
It has to be noted that lack of enough specimens may have
affected the result.

Servani et al conducted a study on 16 OLP patients, with
16 participants as the control group. IHC for Ki-67 was
conducted by using the EnVision method. It was reported
that the number of mast cells stained with toluidine blue
had no relationship with age or gender (12).

Sadri et al reported that the expression of antigen ki67
was higher in esophagus SCC than in oral SCC. It was also
realized that ki67 would be a good marker for prognosis
(21).

In a study conducted by Ahmed Haji Omar et al, 36
OSCC and 27 CSCC samples were examined. In their
study, OSCC showed a poorer prognosis than CSCC.
Multiple differences were found between these tumors,
which were situated in the tumor cells, the tumor stromal
cells, the communication between tumor cells and stromal
cells, and the communication within tumor cells or stromal
cells (14).

The relationship between the expression of cyclin D1
and prognosis in OSCC seemed to be complicated (22).
HPV-related OSCC was reported to be strongly associated
with the expression of low cyclin D1 and the majority of
HPV-negative tumors showed the overexpression of cyclin
D1 (23).

It was found that the overexpression of cyclin D1 was
a powerful predictor of adverse outcomes in OSCCs (24).

Conclusions
The expression of cyclin D1 is higher in skin squamous cell
carcinoma than in the oral cavity. Therefore, the cyclin D1

marker may be used to improve the prognosis of lesions.
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