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ABSTRACT Q

Nasopharyngeal carcinoma (NFC) is a malignancy that come from the nasopharyngeal epithelial cell which is that
distribution has been affected by geographic and ethnicity. NFC is caused by multifactorial causes, one of the is Epstein
Barr Nuclear Antigen-1 tEBNA-1). EBNA-1 affects some of the signalling pathways, including cell proliferation,
invasion, survival, and DNA Repair. This study aimed to know the correlation between EBV (EBNA-1) DNA with NFC
incidence in Minangkabau Ethnicity. This study is analytic observational with a cross-sectional comparative study.
Twenty-two plasmas of the NFC patients with Minangkabau ethnicity compared with 22 plasma of NPC patients with
non-Minangkabau ethnicity as control, which matched their sex and age (£3 years). EBNA-1 level expression was
checked with quantitative real-time PCR (qPCR) methods to check the DNA targeting EBNA-1 from the EBV genome.
The data was then analyzed with Saphiro Wilk for normality and continued with the LG 10 transformation test. They are
then finalized with Mann-Whitney for the two groups. The average expression level of the EBNA-1 in NFC patients is
higher than the control's plasma in Minangkabau ethnicitv but not statistically s'ﬁniﬁcant.

Keywords: epstein ban nuclear antigen-1. nasopharyngeal carcinoma. Minangkabau.

1.INTRODUCTION 16]. Some researchers have stated that the incidence of
NPC is closely related to EBV infection [7].This

Nasopharyngeal carcinoma (NPC) is a malignancy relationship is evidenced by the presence ofantibodies
originating from the nasopharyngeal epithelium |!]. titres to EBV antigen in most patients with NPC and the
Nasopharyngeal carcinoma spread varies according to detection of
geographic and ethnic distribution worldwide [2]. In deoxyribonucleic (DNA) and ribonucleicacid (RNA) of
Indonesia. NPC is the fourth after cervical, breast and EBV in tumor cells from biopsies in patients with NPC
skin malignancies and the first most common malignancy (8). The transformation of tumorigenesis by EBV
in the head and neck [3J. Incidence rate of NPC is around involving the interaction ofan impaired host immune
6.2/100,000 population with an estimated 12.000 cases response and the chronic inflammatory environment may

per year (3J. In Jakarta, based on the data at the RSUPN play a major role [9].
Dr. Cipto Mangunkusumo reported that NPC was the
most common malignancy in the head and neck region
[3]. While in West Sumatra, based on data collected at
Dr.M. Djamil also reported that NPC is the most common
malignancy in the head and neck area [4].

Primary EBV infection generally occurs early in life
and is asymptomatic [9]. After being infected, the virus
remains in circulation and is transmitted through saliva.
The infection could be permanent (persistent), hidden
(latent) and lifelong [101. Although infection is lifelong.

Nasopharyngeal = carcinoma is a multifactorial It is usually harmless unless the balance between host and
disease, and the exact cause is unknown 15). Several risk virus changes 111). Epstein Barr Virus is dual tropism
factors of Epstein Barr Virus (EBV) infection are because EBV can infect B cells and epithelial cells.

investigated, including genetic and environmental factors
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In the process of primary infection, EBV infects and
replicates in the oropharynx squamous epithelial cells
and cause lytic infection and viral replication to
produce virions that coincide with latent infection in B
lymphocytes [12j. EBV-infected B lymphocytes are
thought to be present in oropharyngeal lymphoid organs
and this virus will remain in memory B lymphocyte cells,
thus making these cells immortal [10]. In healthy
individuals, approximately 50 million circulating
memory B cells have been infected with EBV and will
remain stable for many years (9).

About 90% of the worQ. population has been
infected with EBV. but only a small percentage of the
EBV-infected population has NPC [9. 13]. This is due to
many factors that can cause EBV reactivation which is
triggered by genetic, carcinogenic and environmental
factors |4. 8]. This study aimed to know the correlation
between EBV (EBNA-1) DNA with NFC incidence in
Minangkabau Ethnicity. This study is analytic
observational with a cross-sectional comparative study.
Twenty-two plasma of the NFC patients with
Minangkabau ethnicity compared with 22 plasma of NPC
patients with non-Minangkabau ethnicity as control.

2.METHOD

The study was condiAd on 22 plasma of
Minangkabau ethnic patients diagnosed with NPC based
on anatomical pathology examination of the
nasopharyngeal biopsy results who came to Dr. M.
Djamil Hospital Padang and have not received
chemotherapy or radiotherapy treatment. The control
group were the 22 plasma of NPC patients with non-
Minangkabau ethnicity, matched on age (+3 years) and
sex.

The plasma was examined for EBV DNA isolation
and followed with the real-time polymerase chain
reaction or quantitative real-time PCR (qPCR) method to
detect DNA by targeting EBNA-1 from the EBV
genome. The data obtained were statistically processed
by SPSS. To assess the expression of the EBNA-I gene
from the EBV genome in the NPC group and the non-
NPC group, the Shapiro-Wilk normality test was first
performed. Data was not normally distributed
(p<0.05), then the transformation test was continued with
Log 10 and the distribution was obtained. Ifthe data were
not normally distributed (p<0.05), so the Mann-

it/iev Non-Parametric test was performed.

3.RESULT AND DISCUSSION

3.1. Result

Based on the characteristics of tix- respondents. NPC
cases were more common in male (63.6%) than in female
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(36.4%) with a ratio of 1.7:1.The most common age
group of NPC respondents was 40-49 years (36.4%), with
a mean age of 46.6IHI 13.19. The youngest respondent
who suffered from NPC was 20 years old. while the
oldest was 69 years old. Based on the results of
histopalhological examination, the most common type
was undifferentiated squamous cell carcinoma (WHO
1) (63.6%) followed by undifferentiated non-
keratinizing carcinoma (WHO 11) (36.4%) and no
Qratinizcd squamous celt type (WHO I). Most of the
NPC patients came in stage IV (77.3%). followed by
stage III (13.6%), stage I (9.1%) and no patient was
diagnosed with stage I.

The expression of the EBV gene (EBNA-1) based on
the history of salted fish consumption habits
between NPC patients and non-NPC plasma from three-
generation of Minangkabau ethnicity in the Minangkabau
ethnic group showed a significant difference in the level
of EBNA-I expression between the NPC and healthy
control ip <0.05). There were no significant differences
in expression of the EBV gene (EBNA-1) based on
a history' of alcohol consumption and smoking habits
between NPC patients and non-NPC plasma from three-
generation of Minangkabau ethnicity ip >0.05).

The mean expression levels of EBV DNA (EBNA-1)
in the NPC patient was 4.497 +£3.4X3 that was higher
than the control group of 3.328 +4.095. but not
significantly different ip> 0.05). The mean level of gene
expression of EBV (EBNA-I) in the age group of >40
years (5393 £3.618) was higher tig£ in the age group of
640 (2.109 + 1.510). After  the independent t-
teststatistical analysis was performed, there was a
significant difference in the level of EBNA-] expression
between tlx: two research groups with a p value 0f0.046
ip <0.05). The mean level of gene expression of EBV
(EBNA-I 1 in the anatomic pathology groups was higher
in a patient with WHO type HI (4.766 + 3.353) than the
WHO type 11(4.028 + 3.889). After statistical analysis of
the independent t-testin both groups, no significant
difference in the level of EBNA-] expression between
the WHO type IT and WHO type 111 groups were found,
with a p-value 0f0.267.

The mean EBNA -1 expression level was highest at
the advanced stage (4.514 +3.654) compared to the
initial stage (4.329 + 0.988). After the independent t-
|J>t was performed in tlx- two groups, it was seen that
there was no significant difference in the level of EBN A-
lexpression between the initial and advanced stages with
ap-value 0f0.945.

32. Discussion

In this study, gene expression of EBV (EBNA-I) in
plasma was detected in both groups with variable EBV
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DNA (EBNA-I) expression, but The mean gene
expression of EBV (EBNAQ) in NPC was higher lhan
the control group. From this study, there was no
significant difference between the NPC and healthy
controls group targeting EBNA-I. This explains that
EBNA-1 expression levels are not always positively
correlated with the incidence of NPC. Sugiyanto in 201X
showed that many factors and parameters influence the
correlation between EBV and NPC. Including the rate of
interaction between dysplastic cells, the interaction
between EBV-infccted cells, the rate of invasive
carcinoma cell proliferation, the apoptosis rate of
dysplastic cells, and immune response to viruses [ 14.15].

In this study, all healthy controls showed the variable
expression level of the EBV gene (EBNA-1). showing
that in the healthy population, there was also EBV
infection but still in the early stages or in the
asymptomatic phase. Primary EBV infection generally
occurs early in life and isasymptomatic (9], This can also
be due to the limited numberofsamples so that the entire
sample in the healthy population involved can be found
to have EBV infection.

In healthy individuals. EBV DNA can be detected in
infected memory B cells at about 1-50 B cells/million and
subsequently stabilizes over years so that EBV DNA can
be detected in this population, even though it is
asymptomatic  [12]. Lifelong
harmless because in healthy individuals EBV carriers are
only in a few memory B cells and arc under the control
of the immune system [l16],However, imbalance
between host immune system and virus activates latent

infection is usually

phase 11 EBV and cell pmliferationthat causes these cells
to become immortal [17],

In thisQudy. the mean expression of EBV' DNA
(EBNA-I) in the NPC group was higher compared to the
control group. Various studies also reported that the
expression value of EBV' DNA in the NPC group was
higher than in the healthy control group. Research
conducted by Lo [IX]in Hong Kong, the qPCR
examination found that DNA EBNA-1 level in the NPC
was higher compared to the healthy control group with a
median  of 21058 copies'nii  and 0 copies/ml.
respectively. This is because the EBV viral load of
healthy individuals is measured from the circulating
blood whereas in NPC patients the EBV viral load
is derived from circulating epithelial malignant cells and
B cells so that DNA from the epithelium and B cells may-
be responsible for the high viral load in NPC patients
when compared to healthy controls [19].

The differences in Human Leukocyte
Antigen (HLA) alleles based on ethnicity, resulting in
variable individual responses to viral infections based on
ethnic groups. This causes different incidences of

NPC in different ethnic even though they live in the same
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geographic area [20]. This is supported by Tsao [2 1]that
found the high incidence of NPC population in South
China, although tile second and third generation
descendants have migrated to areas with low NPC
incidence (such as in America) compared to the native
population, this explains that ethnic differences in NPC
cases indicate a JJitrihution of genetic susceptibility in
the pathogenesis of NPC.

In this study, there was no significant difference
between the expression of the EBNA-1 gene and NPC in
the Minangkabau ethnic group since the expression of'the
EBV gene was detected in the entire control group and
the population with NPC. In addition, from research
conducted by Smatti [22]. it was stated that sample size
is very important to determine the relationship betw een
the variables studied, both the independent (age. gender,
ethnicity) and the dependent variable (incidence of
NPC). The study conducted using cross sectional design,
so the number of subjects required is generally very large
to be able to accurately determine the relationship
between variables. The study conducted by Smatti
involved 673 populations in Qatar, but researchers still
considered the number of samples to be inadequate, so
further studies were still needed [22],

4. CONCLUSION

The mean value of EBV DNA (EBNA-1) expression
in the NPC group was higher compared to control
group and there was no MgnQcant difference between
EBV DNA (EBNA-I1 and the incidence of
nasopharyngeal carcinoma in the Minangkabau ethnic

group.
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