Ali et al.

Tissue, Serum and Salivary Expressions of IL-10 in OSCC

EXPRESSION OF INTERLEUKIN-10 AND ITS VALUE
AS A POTENTIAL MARKER IN ORAL SQUAMOUS
CELL CARCINOMA
Maggi N. Ali1BDS, Taissir A. Omar2 PhD, Sahar M. El Sheikh3 PhD, Gamal A. Swaify4 PhD,
Amira I. Fayad5PhD
ABSTRACT
INTRODUCTION: Oral squamous cell carcinoma (OSCC) is the commonest malignancy in oral cavity. Dysregulated inflammatory processes could
impose a cancer risk. Cytokines are inflammatory mediators that can induce cell proliferation. Interleukin-10 is a pleiotropic cytokine which has a dual
role in cancer pathogenesis. It contributes to tumor growth and in other cases to tumor rejection.
OBJECTIVES: To evaluate and correlate the expression of IL-10 in different histopathological grades of OSCC, as well as to assess its serum and salivary
levels.
MATERIALS AND METHODS: Immunohistochemical (IHC) study using the IL-10 antibody was done on 20 surgical specimens and 5
normal mucosal tissues taken from OSCC patients and healthy individuals, respectively. Serum and salivary levels of IL-10 were also measured
with a human IL-10 ELISA Kit in both patients and controls.
RESULTS: OSCC biopsies showed immunoreactivity to IL-10, while normal tissues were immunonegative. The IHC staining intensity was
directly proportional to the grading of OSCC. Conversely, it showed no significant correlation to the disease stage. The difference in the serum
and salivary IL-10 levels in patients and controls was not statistically significant. However, there was a significant correlation between IL-10
tissue expression and its serum and salivary levels in OSCC patients.
CONCLUSIONS: IL-10 is expressed in OSCC biopsies. Additionally, the levels of IL-10 in tissue, serum and saliva were correlated to each
other. This could reflect the same way of regulation of IL-10 in different parts of the body.
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12345-

Instructor in Oral Pathology Department, Faculty of Dentistry, Alexandria University.
Professor in Oral Pathology Department.
Vice Dean of student`s affairs, Professor in Oral Pathology Department.
Professor in Cranio Maxillofacial and Plastic Surgery.
Lecturer in Clinical Pathology Department, Faculty of Medicine.

INTRODUCTION
Oral cancer is a global health problem. Around 300,000
patients are annually estimated to have this disease
worldwide. Our main interest falls in head and neck
squamous cell carcinoma (HNSCC) in general and oral
squamous cell carcinoma (OSCC ) in specific because of its
alarming incidence and mortality (1).
Oral squamous cell carcinoma is a multifactorial disease.
It is influenced by genetic modifications; as well as
numerous environmental factors, such as smoking, tobacco
chewing, alcohol consumption, infection by oncogenic
viruses, and low intake of fruits and vegetables (2,3).
During the last decade, a clear evidence has been
obtained that inflammation plays a critical role in
tumorigenesis (4). Cytokines are important components of
inflammation. They are cell-signaling protein molecules
which affect the intercellular communication (5). They are
observed to be produced in the tumor microenvironment,
indicating their suggestive role in cancer pathogenesis (6).
Interleukin-10 is a potent pleiotropic cytokine with
immunosuppressive and anti-inflammatory functions, as
well as anti-cancer activities (2). Various cell populations
are able to produce it. However, the major source of IL-10
production is macrophages (7). Increased IL-10 expression
in tumor tissues, serum and saliva was noted in different
cancer types (8-10). In addition, this raised concentration
was proposed as an indicator of poor prognosis (11).
The aim of the present work was to evaluate the
expression of IL-10 in different grades of OSCC, and to
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correlate this expression to the disease stage. The
assessment of IL-10 serum and salivary concentrations
using ELISA analysis was also aimed. Finally, correlating
the tissue, serum and salivary concentrations of IL-10 was
done.

MATERIALS AND METHODS
The study was performed in the Faculty of Dentistry, Alexandria
University after gaining the approval of the Research Ethics
Committee. Twenty OSCC patients collected from the CranioMaxillofacial and Plastic Surgery Department were included. As
well as, five age and gender matched non-cancer patients who
were indicated for alveoloplasty selected from the Oral and
Maxillofacial Surgery Department serving as negative control.
All patients signed informed consents for the agreement to
participate in the study. Patients and controls who presented with
signs of active infection, autoimmune diseases, or having a
history of radiotherapy, chemotherapy or other cancers were
excluded from the study.
All the study participants were instructed to refrain from eating,
drinking, smoking, or carrying out oral hygiene procedures for at
least one hour before sample collection. Three ml of blood and 12 ml of saliva samples were taken from the patients and controls
before surgery. Blood samples were allowed to clot for at least 30
minutes, and then centrifuged for 10 minutes at 1300 rpm. The
serum layer was removed and stored at -20°C. Saliva samples
were also centrifuged and frozen until analysis. Serum and
salivary levels of IL-10 were measured using a human IL-10
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ELISA Kit (BioLegend, San Diego, USA) according to the
manufacturer`s instructions.
Biopsies were taken from the tumor tissues in cancer patients
as well as from the discarded mucosal tissues during
alveoloplasty in non-cancer patients. The specimens were fixed
in 10% neutral buffered formalin, processed and embedded in
paraffin wax using the conventional procedures. Serial sections
of 3-4 μm thickness were placed on glass slides and stained using
Hematoxylin and Eosin (H&E). Immunohistochemical (IHC)
staining using the IL-10 antibody (US Biological, USA) was also
performed using the Labeled Strept- Avidin Biotin complex
method (LSAB) (15). Then, the sections were examined by the
image analyzer computer system using the software Leica Qwin
500 (Leica Microsystems Inc., Heerbrugg, Switzerland).

Histopathological Results
The microscopical examination revealed that 35% of the
cases were well differentiated, 55% were moderately
differentiated and 10% were poorly differentiated.
Immunohistochemical Results
All cases of normal oral mucosa (n=5) showed negative
immunoreactivity for IL-10 (Figure 1), while OSCC
biopsies (n=20) were immunostained. Cytoplasmic IL-10
immunosignaling was detected in the well and moderately
differentiated grades of OSCC, while both cytoplasmic and
nuclear immunoreactions were observed in the poorly
differentiate type (Figures 2, 3, 4, 5, and 6).

STATISTICAL ANALYSIS
The difference in the mean area percent and mean optical
density of IL-10 in OSCC samples in the different grades
were estimated using the one-way analysis of ANOVA.
The difference in the concentration of serum and salivary
human IL-10 was estimated in the cancer and non-cancer
groups using student (t) test.
A (P) value less than 0.05 was considered significant. The
values were given as a mean value ± SD (standard
deviation).

RESULTS
Clinical Results
The demographic data of the patients included in the study
are shown in Table 1. The age of the patients included in
this study ranged between 35 and 76 years. Thirteen patients
(65%) were males and seven patients (35%) were females.
The most common site of occurrence of OSCC was the
lateral side of the tongue (35%), followed by the buccal
mucosa (25%), then floor of the mouth (15%). Finally, both
the alveolar mucosa and the maxillary tuberosity were equal
(10% for each), and the lower lip was the least occurring
site (5%).
The clinical staging of the patients was as follows; stage
II was the predominant (40%), followed by stage I (35%),
then stage IVA (20%), and the least common stage was
stage III (5%).

Figure 1: Normal
Oral
Mucosa
Showing
Negative
Immunoreactivity for IL-10 (Immuno stain of IL-10x100).

The IHC staining intensity was found to be directly
proportional to the grading of OSCC, where the poorly
differentiated type had the highest staining intensity,
followed by the moderately and the well differentiated
grades, respectively.
IL-10 Tissue Expression in Correlation with the
Histological Grading and Staging of OSCC
The difference in the mean IL-10 area percent and mean optical
density between the well, moderately and poorly differentiated
groups revealed statistical significance at (P≤0.05) (Tables 2,
3). On the other hand, it was insignificant between OSCC
stages (P˃0.05).
Table 2: Relation between the Histological Grades and the Mean
Area Percent.
Area Percent

Table 1: Distribution of the Studied OSCC Cases according to
Demographic Data.
(n=20)
%
Age
≤60
6
30
>60
14
70
Min. – Max.

35 – 76

Mean ± SD.
Median
Gender
Male
Female

60 ± 9.5
63

Clinical Variants
Ulcerative
Exophytic
Leukoplakic
Lymph node
metastasis
Positive
Negative

13
7

65
35

12
6
2

60
30
10

4
16

20
80
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Min.

Well
28%

Moderate
27%

Poor
60%

Max.

42%

55%

62%

Mean

34%

43%

61%

SD

0.05

0.08

0.01

F (p)

10.73 (<0.001*)

p1

<0.001*

p2

<0.001*

p3

<0.001*

F: F test (ANOVA)
p1: p value for Post Hoc test for comparing between well and moderately
differentiated cases
p2: p value for Post Hoc test for comparing between well and poorly
differentiated cases
p3: p value for Post Hoc test for comparing between moderately and
poorly differentiated cases
*: Statistically significant at p ≤ 0.05
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Table 3: Relation between the Histological Grades and the Mean
Optical Density.
Optical Density
Well
Moderate
Poor
80
101
130
Min.
92
109
135
Max.
85
104.1
132.5
Mean
3.8
2.7
2.5
SD
170.1* (<0.001*)
F (p)
<0.001*
p1
<0.001*
p2
<0.001*
p3
F: F test (ANOVA)
p1: p value for Post Hoc test for comparing between well and moderately
differentiated cases
p2: p value for Post Hoc test for comparing between well and poorly
differentiated cases
p3: p value for Post Hoc test for comparing between Moderately and
Poorly differentiated cases
*: Statistically significant at p ≤ 0.05

Figure 4: Moderately Differentiated OSCC Showing Evident
Granular Cytoplasmic Immunoreactivity of IL-10 in the Malignant
Epithelial cells. Notice that the Nuclei Are Free from any
Immunoreaction (Immuno stain of IL-10 x 400).

ELISA Results
Interleukin-10 levels in serum and saliva showed no significant
difference between the study and the control groups (P > 0.05).
IL-10 Tissue Expression in Correlation to Its Serum and
Salivary Levels in OSCC Patients
Both mean area percent and mean optical density of IL-10 were
significantly correlated to its serum and salivary levels (P≤0.05).

Figure 5: Poorly Differentiated OSCC Revealing Large
Anaplastic Cells with Total Cell Reactivity to IL-10. Both the
Cytoplasm and Nuclei of the Cells Show Granular
Immunoreaction (arrows) (Immuno stain of IL-10 x 400).

Figure 2: Well Differentiated OSCC Exhibiting Cytoplasmic
Immunoreaction of IL-10 in the Central Malignant Epithelial
Cells. The Peripheral Cells Are Devoid from Any Reaction
(arrow) (Immuno stain of IL-10 x 100).

Figure 6: Higher Magnification of the Previous Photomicrograph
Showing Intense Granular Reaction of IL-10 in the Cytoplasm and
Nuclei of the Malignant Epithelial Cells. Notice the
Immunonegative Reaction of the Inflammatory Cells (arrows)
(Immuno stain of IL-10 x 1000).

DISCUSSION
Figure 3: Moderately Differentiated OSCC Revealing Intense
Immunopositive Reaction of IL-10 in the Malignant Cells Forming
the Epithelial Cell Nests. (Immuno stain of IL-10 x100).
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Interleukin-10 is an immunoregulatory cytokine with
biological functions of anti-inflammation and
immunosuppression. There is an evidence that this
cytokine may play a role in cancer pathogenesis (11).
Multiple studies detected high levels of IL-10 produced by
the tumor cells in different types of malignancy. Sakamoto
et al (8) reported IL-10 production by gastric cancer cells
13
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and correlated this finding with reduced patients survival.
In addition, Immunohistochemistry revealed that IL-10 is
localized in the tumor cells of primary breast
adenocarcinomas in the study conducted by Heckel et al
(9). Furthermore, IL-10 expression was confirmed within
the cells of non-small-cell lung cancer (10), melanomas
(12) and lymphomas (13).
The present study revealed that IL-10 was expressed in
all OSCC samples, while it was absent in the normal
mucosal tissues. These results were consistent with the
studies conducted by Fujieda et al (14) and Hamzavi et al
(7). In their work, the incidence of IL-10 was observed in
82% and 86.6% respectively of the tumor tissue samples.
However, Chandler et al (15) found that 65% of OSCC
tissues showed expression of IL-10. This lower occurrence
of IL-10 may be due to problems in the process of antigen
retrieval or differences in the tendency of primary antibody
in binding to antigen.
In this study, a cytoplasmic expression of IL-10 was
revealed in the malignant epithelial cells. This conforms to the
data collected by most of the researchers (7, 11, 15-18).
Interestingly, both cytoplasmic and nuclear immunoreactions
were observed in the poorly differentiated as found in the
present research.
The inflammatory cells within the tumor stroma showed
negative IL-10 immunoreaction. This was in accordance with
the study conducted by Chandler et al (15). They observed the
localization of IL-10 in the cancer cells only. Similar results
were found by Smith et al (19). Consequently, it is assumed
that IL-10 could be primarily tumor-derived rather than being a
product of the immune cells. On the other hand, many authors
detected IL-10 expression in the inflammatory cells which are
distributed over the tumor stroma (7, 11, 16-18).
The present study revealed that IL-10 expression was
significantly correlated with the tumor grade. The poorly
differentiated grade is associated with the highest
expression, followed by the moderately and well
differentiated types respectively. Contradictory results
were found by Chandler et al (15). They mentioned that
IL-10 expression was inversely related to the grade. On the
other hand, Chen et al (11) found that no significant
association was found between IL-10 expression and the
tumor grade. The discrepancy between the present data
and the previous reports may be due to the limited sample
size with few cases of the poorly differentiated grade.
In the current work, the expression of IL-10 had no
association with the clinical staging of OSCC. This is in
agreement with Fujieda et al (14) and Wang et al (16). On
the other hand, Hamzavi et al (7) stated that a significant
correlation was found between IL-10 and the disease stage;
such that the incidence of IL-10 decreases in higher stages.
This discrepancy could be due to the mixed sample from
different head and neck locations in the previously
mentioned study. Conversely, high IL-10 expression was
associated with advanced clinical stages in the study
conducted by Arantes et al (18). This diversity of the
results may be explained as, 68% of the patients studied by
those authors had an advanced stage of OSCC, in
comparison to only 25% of the cases encountered in the
present work.
According to the present research, IL-10 was detected in
the serum of OSCC patients. However, the detectable IL10 concentrations showed no significant difference
between patients and controls. This goes with the results of

Hamzavi et al (7), Alhamarneh et al (20) and Czerninski et
al (21). Moreover, in the study conducted by Linkov et al
(22) there was no difference between IL-10 serum level of
patients with HNSCC and that of the control group who
were smokers.
In contradiction to the current research results,
Interleukin-10 was not detected in the serum of patients
with SCC and adenoid cystic carcinoma of the head and
neck in the study conducted by Hoffmann et al (23).
Conversely, De Vita et al (24) detected elevated levels of
serum IL-10 in gasterointestinal carcinoma patients
compared with healthy controls. Similar results were
reported in patients with different types of solid and
hematopoietic tumors (25-28), suggesting that serum IL-10
overproduction may be a shared observation in certain
types of human malignancies.
It is observed that high IL-10 serum levels were
detected in the advanced stages of malignancy (24).
Unfortunately, the number of patients who were in the
advanced disease stages (stage III and IV) was low in the
present study. This could be a possible explanation for the
decreased IL-10 serum levels. Another reason for the
contradictory results is related to the difference in the
methods of measuring IL-10 in serum (25). In addition,
having radiotherapy or chemotherapy before giving blood
samples could be also a cause for this discrepancy (26).
In the current work, the salivary levels of IL-10 in OSCC
patients were slightly higher than in the healthy individuals.
However, the difference between the two groups was not
statistically significant. Similar results were found by
Hamzavi et al (7). Furthermore, In a study conducted by
Nelson et al (29) on cervical cancer, salivary IL-10 level was
evaluated. It showed no significant difference between
patients and controls. These results may assume that the
presence of IL-10 in the saliva is most likely to exert a
physiological role and it might not constitute a significant
salivary biomarker for OSCC (17).
Contrary to the current results, Aziz et al (30) and Arantes
et al (18) found that the mean salivary concentrations of
IL-10 in OSCC individuals were significantly higher than
their healthy counterparts. Additionally, Goncalves et al
(17) detected elevated levels of this cytokine in the saliva
of patients with OSCC. This finding enabled the authors to
distinguish patients with cancer from healthy individuals.
These studies concluded that IL-10 has a great potential
for becoming a salivary biomarker for OSCC.
Furthermore, Polz-Dacewicz et al (31) stated that the level
of IL-10 in serum and saliva was higher in oropharyngeal
SCC patients than in controls. The authors added that the
concentration of IL-10 in the patients group was higher in
saliva than in serum.
The conflicting data regarding the salivary expression of IL10 may be due to the fundamental differences in the
composition of saliva in cancer patients (30). Furthermore, the
different sites of the cancerous lesions in the mentioned studies
could be a cause of contradiction. In oral cavity carcinomas, the
neoplastic cells are closely associated with the salivary fluid.
This is distinct from other locations such as the larynx and
pharynx (17). Moreover, oral environmental factors, including
periodontal disease and oral microbial flora, can lead to
detection of protein artifacts, making a difficult comparison
between individuals on basis of salivary composition.
Additionally, it is interesting to notice that serum and salivary
IL-10 levels increase in response to acute stress as mentioned
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by Szabo et al (32), so that the psychosocial factors might affect
the current results. Finally, Wozinak et al (33) found that
salivary cytokines may be degraded by enzymes or mucin-like
proteins which are found in the saliva.
Finally, a significant correlation was found among IL-10
tissue expression and its serum and salivary levels in OSCC
patients. This could reflect the same way of regulation of this
cytokine in different parts of the body. Conversely, Hamzavi
et al (7) concluded that no significant correlation was found
between IL-10 concentrations in tissue, serum and saliva.

CONCLUSIONS
Interleukin-10 can be detected immunohistochemically in
OSCC biopsies. The intensity of its expression is directly
proportional to the histopathological grading of the disease.
Moreover, the levels of IL-10 in tissue, serum and saliva are
correlated with each other. This could reflect the same way of
regulation of this cytokine in different parts of the body.
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