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Abstract

Background: Nasopharyngeal carcinoma (NPC) is a malignancy derived from lymphoepithelial tissue and
nasopharyngeal epithelial cells. The response therapy of NPC evaluated from histopathological type, but in
some patients with the same type was illustrated a different response of therapy. IL-10 expression expects to
predict a better response therapy of NPC. IL-10 expression by immunohistochemical examination associated
with the differentiation of tumors.

Method: The study was analytic observational with the cross-sectional approach. Samples were collected
by consecutive sampling and formalin-fixed, paraffin-embedded biopsy specimens were obtained.

Result: The result of IL-10 expression in Nasopharyngeal carcinoma (NPC) patients with histopathological
World health organization (WHO) type I was obtained; From all the samples, there were 36.36% of strong
positive expression and 63.64% of frail positive expression. There were increases in the number of cells that
give a strong expression on WHO type III. Statistical analysis using Fisher’s exact test was obtained p =
0.040 with a contingency coefficient of 0.384.

Conclusion: There was a moderate correlation between IL-10 expression and histopathological type in NPC

patients.
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Introduction

Nasopharyngeal carcinoma (NPC) is a malignancy
derived from lymphoepithelial and nasopharyngeal
epithelial tissue. The response to NPC therapy has
been assessed by histopathopathology, but in reality,
NPC patients with the same histopathologic type might
showing a different therapeutic response.' This proves
that histopathologic types not accurate enough to predict
the treatment response of NPC. IL-10 could be associated
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with NPC histopathology type and serve as a marker for
predicting therapeutic response.

The expression IL-10 levels are increased
significantly in the World health organization (WHO)
Type I1I compared to WHO type 2. The statement was
supported by other research at Dr. Moewardi Surakarta
which showed that IL-10 expression increased in
WHO type III3. Examination of IL-10 expression and
histopathologic type is expected to provide the best
prediction of therapeutic response in NPC patients. Until
now, the relationship between IL-10 expression and
histopathology type in NPC patients that came to treat in
Outpatient Oncology Unit (URJ) of Otolaryngology Dr.
Soetomo Teaching Hospital Surabaya is not known yet.

Histopathologies NPC WHO type II and III are
known to have a better therapeutic response, but not
all of it provide the complete therapeutic response.*



According to Bergonie and Tribondeau’s laws, the
sensitivity of cells to radiation is inversely proportional
to the degree of differentiation that the worse the cell
differentiation rate the better the therapeutic response”.
WHO Type II nasopharyngeal carcinoma has a degree
of moderate-differentiation, and WHO type III has
no differentiation.® Another research obtained the
same therapeutic response results in the three types of

histopathology NPC especially in stage Il and I'V.

IL-10 is produced by Epstein-Barr Virus-encoded
RNAs (EBER) in-situ at the nucleus of NPC cells?
EBER-containing tissues was exhibited radio sensitive
properties and thus have a better prognosis for
radiotherapy’. Several studies have reported the role of
IL-10 in the development of NPC”® The data above that
showed IL-10 levels were found in stem-cell squamous
cell carcinoma (SCC)’. Another research found a
significant correlation between Epstein-Barr Virus
(EBV) Load and IL-10, that used to assess the response
of NPC therapy. Besides, showed that IL-10 expression
might be a factor for assessing the therapeutic response
and prognosis of NPC sufferers and associated with SCC
oral cell transformation seen from its histopathologic
type’ The role of IL-10 in the development of NPC cells
in several ways is to increase cell differentiation, suppress
local immune responses, stimulate proliferation, induce
angiogenesis, and inhibit apoptosis'®

The Epstein Barr virus codes for EBV-encoded
RNAs (EBER) is responsible for the production of
IL-10 or BCRF1 in the nucleus of NPC cells. The IL-
10 protein has a homologous amino acid with IL-10
produced by the body and acts as an autocrine growth
factor for NPC cells. IL-10 stimulates the activation
of Signal transducer and activator of transcription 3
(STAT3) which affected cell differentiation and cause
invasive growth of the nasopharyngeal epithelial cell
layer, that it eventually becomes a carcinoma cell'%!!
Therefore, we aimed to know the correlation between
IL-10 expression and histopathological type in NPC
patients. Aim this research to know the correlation
between IL-10 expression and histopathological type in
NPC patients.

Method

The research was conducted in Outpatient Oncology
Unit (URJ) of Otolaryngology and Installation of
Anatomical pathology (AP) Dr. Soetomo Teaching
Hospital Surabaya also at PA Installation of Dr. Sardjito
Yogyakarta. The research design was used analytic
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observational research with the cross-sectional approach.
The sample used in the study was NPC patients with
biopsy results; WHO type I, I and III in the outpatient of
oncology unit Dr. Soetomo Teaching Hospital, Surabaya
from October to December 2016 and has never received
radio chemotherapy and agree to be included as a sample
of research (informed consent).

The paraffin block from the biopsy result was
cut and immunohisto chemistry on rabbit polyclonal
antibody and Anti-IL-10 ab34843 (Abcam®, Cambridge
- UK). The intracellular expression of IL-10 in the NPC
network was identified by the presence of a diffuse,
brownish granule image in the cytoplasm of cancer cells
against a background of lymphocytes. Assessment of
IL-10 expression was performed based on the Allred
scale. The intracellular IL-10 expression was observed
in 5 fields of view with a 400x enlarged binocular
microscope. The data obtained using Fisher’s Exact and
Contingency Coefficient with o = 0,05.

Results

Table 1: The demographic Characteristics of NPC
patients (n = 33)

Characteristics | Amount | Percentage (%)
Age (/o)

20-29 9.10
30-39 2 6.06
40 -49 11 33.33
50-59 12 36.36
60 — 69 5 15.15
Sex

Male 24 72.73
Female 9 27.27
Ethics

Javanese 25 75.76
Madura 7 21.21
Minahasa 1 3.03
Jobs

Farmer 10 30.30
Driver 4 12.13
Factory Employees 2 6.06
Civil Servant 1 3.03
Merchant 7 21.21
Mechanic 2 6.06
Construction Worker 2 6.06
Teacher 2 6.06
Unemployed Housewife 2 6.06
Police 1 3.03
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The distribution data of NPC WHO patients type
1, 2 and 3 based on age, sex, ethnicity, and occupation
are shown in Table 1 with the total samples obtained
were 33 patients. The age distribution of the most NPC
sufferers was 50 to 59 years old (36.36%), whereas the
age distribution of NPC sufferers was lowest in the

age group 30 to 39 years (6.06%). The youngest age
of NPC was 20 years old while the oldest was 67 years
old. Patients with NPC was male (72.73%) more than
female (27.27%). The highest number of NPC sufferers
in Javanese (75.76%) and most of them were farmers
(30.30%).

Table 2: The results of the IL-10 expression examination on NPC histopathology type based on WHO

The types of histopatologiNPC
IL-10 Expression ] C
I II 111 Total
Weak 2(9.5%) 12 (57.1%) 7(33.3%) 21(63.64%)
Strong 1(8.3%) 2(16.7%) 9(75.0%) 12(36.36%) 0.040 0.384
Total 3(9.1%) 14 (42.4%) 16(48.5%) 33(100%)

The result analysis of the correlation between IL-
10 expression with histopathology type of NPC patient
based on WHO is shown in Table 2. The most common
type of NPC histopathology was WHO type III; 16
patients and 9 have strong of IL-10 expressing. At least
known of NPC histopathology type was WHO type I; 3
patients, where 2 of them have frail of IL-10 expressing.
Strong intracellular IL-10 expression was 36.36% of
all patients, whereas intracellular IL-10 expression was
frail at 63.64% of all patients.

Discussion

Based on the result, the age distribution of NPC
sufferers were mostly in the age group 50-59 years old,
followed by 40-49 years old, and 60-69 years old. NPC
cells might originate from normal cells undergoing
malignant transformation due to spontaneous mutations
or carcinogen induction. Transformation of normal
cells into cancer required a long induction of time for
15 to 30 years. Nasopharyngeal carcinoma was rare in
children about 1-5% of all cancers'> NPC predisposing
factors in productive age were the result of exposure
to carcinogenic substances or pollution, latent EBV
infection and decreased immune factors. It has led to a
high incidence of NPC at the age of 40-60 years old'?

Previous studies, from 40 patients NPC in Dr.
Soetomo Teaching Hospital Surabaya reported that the
highest incidence of NPC in the age group 50-59 years
(35.71%), followed by age group 40-49 years (33.33%),
and age group 60-69 years (14.29%). Research in
Semarang, from 128 NPC sufferers, the age group was

40-49 years old (32.80%) followed by age group 50-59
years old (31.30%) and age group 30-39 years (10.90%).
Other studies also showed similar results, the ratio of
male and female NPC patients was 2.5: 1, and in other
centers is 2: 1'*. The high incidence of NPC in males
versus females was due to differences in living habits
and occupations that tend to be more frequent in contact
with carcinogenic causes. Living habits such as smoking,
exposure to steam, dust fumes and chemical gases in the
workplace increase the risk of NPC 2-6 times'.

The distribution of NPC patients based on ethnicity
in the study was Javanese (75.76%), followed by
Madurese (21.21%) and Minahasa (3.03%). Many NPC
sufferers were from Javanese because the research was
conducted in Surabaya which majority of the population
was Javanese. Previous research on genetics has found
that the human leukocyte antigen (HLA) gene allele
has the potential to cause susceptibility to NPC. The
incidence of NPC in Indonesia was intermediate levels
caused by a combination of environmental factors and
EBV infection. Previous research showed almost the
same result that most ethnic from 42 patients of NPC in
Dr. Soetomo Teaching Hospital Surabaya was a Javanese
ethnic group of 66.67%, followed by Madurese, Flores,
and Balinese.

The most types of job in patients with NPC in Dr.
Soetomo Teaching Hospital Surabaya was a farmer
(30.30%), and trader (21.21%). It was because farmers
were exposed to pesticides chronically, and exposure
to workers in the form of dust or particles of medium
size (5-10 [1m) where the particles were easily absorbed



by the nasopharyngeal mucosa .Cigarette smoke and
exposure to formaldehyde and wood dust were also a
risk factor for NPC.There were several major chemicals
were known to cause NPC based on occupational
exposure, including bleach, acid and base agents, sulfuric
acid, inks, formaldehyde, and pesticides. The result was
similar to the previous research, it was reported the most
job was farmers 16 patients (38.09%) and self-employed
6 patients (14.29%)!'7 Several epidemiological studies
have shown increased risk factors for NPC in workers
exposed to wood dust in certain periods and doses.

The most common type of histopathology in the
study was WHO type 111, followed by type II, and type
L. Previous studies reported the most common type of
NPC histopathology found in Indonesia was WHO type
II1%Other studies that showed similar results of NPC
WHO type I1I was ranked first and followed WHO type 11
and type I2.WHO type III of nasopharyngeal carcinoma
was common because the main cause of NPC in endemic
areas was caused by exposure to EBV infection.

Based on the analysis of the results of the study
showed a significant correlation (p = 0.04) between
the expression of IL-10 with histopathology type NPC
WHO type 1, II, and III with contingency coefficient (C)
= 0.384, which means there was a moderate positive
correlation between the two variables. The results were
supported by the existing theory that IL-10 plays arole in
increasing the differentiation of NPC cells WHO types I,
11, and I1I through STAT3 activation. Increased activation
of STAT3 in epithelial cells infected with EBV involves
Janus kinase-1 (JAK1), Activating protein-1 (AP1), Jun
N kinase (JNK), and Tyrosine kinase-2 (TYK2). The
IL-10 bond with receptors was related to the activation
of Jak tyrosine kinases and stimulates downstream
signaling. Activation of JAK1, TYK2, and STAT3 was
involved in signaling cascades. STAT3 activation plays
a role in tumor formation and progression by triggering
the invasive growth of independent nasopharyngeal
epithelial cell layer into carcinoma cells®

Histologic studies showed a different type of
histopathology NPC was a homogeneous variation in
the neoplasm group. Histogenetically, all NPC types
were derived from squamous cells and to distinguish
between NPC WHO type II and type III were used
electron microscopy and immunohistochemical
examination’’ Tumor differentiation has been known
to occur in sarcomas?! The phenomenon was also
recognizable in NPC and was common in recurrent
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lesions, tumors undergoing metastasis to lymph nodes
and exhibiting different types of histopathology than at
the start of the diagnosis. The results of the study were
similar to demonstrated that expression and IL-10 levels
significantly increased in NPC WHO type 111 compared
to WHO type II also reported that activation of LMP-1
in NPC helped stimulate the production of IL-10 with
the help of CDA4.

The results of the study were also according to
research in Dr.Moewardi General Hospital Surakarta
which showed that IL-10 expression increased in NPC
of WHO type III. Stromal inflammatory and cytokinins
systems play a role in stimulating growth and expression
of latent and lytic EBV genes in NPC epithelial cells. A
cytokine that removed from inflammatory cells will cause
the activation of NF-[JB and STAT3 signal systems in
epithelial cells infected with EBV. Chronic inflammation
of epithelial cells infected with EBV plays a role in the
pathogenesis of NPC WHO type I1I'° The study on 325
samples of oral SCC patients with immunohistochemical
staining was found an increase in IL-10 expression that
correlates with aggressive clinical symptoms and it could
be a predictor of therapeutic respons. It was performed
an immunohistochemical staining on oral SCC to prove
an association of IL-10 expression with progressive oral
of SCC cell transformation, which was examined from
histopathologic types. Similarly with another result that
found IL-10 expression was significantly associated with
treatment response and poor prognosis in gastric cancer.

Recently, a therapeutic response based on
histopathologic type. however, in reality, NPC patients
with the same histopathologic type might be exhibit
different therapeutic responses that requiring additional
examination to predict a more accurate treatment
response. The study has demonstrated the association of
IL-10 expression with histopathologic type (NPC WHO
types I, 11, and I1I) which indispensable to predict a more
accurate treatment response in NPC patients.

Conclusion

There was a moderate correlation between IL-10
expression with histopathologic type in NPC patients.
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