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Abstract

BACKGROUND: Orbital tumor in Indonesia is one of the eye health problems that can cause blindness. The impact
caused by orbital tumors on patients is quite large because it can result in blindness and even death due to its
metastatic nature. The role that superoxide dismutase (SOD) plays in cancer biology is not well understood, most
studies showing a more oxidative state, characterized by increased intracellular reactive oxygen species, particularly
superoxide.

AIM: The objective of the study was to determine the relationship between manganese SOD2 gene polymorphisms
and the incidence of orbital tumors in Medan.

METHODS: This study is an analytic observational study with a cross-sectional data collection method using controls.
Comparisons were made between the control group and the observed group to see the relationship between SOD2
polymorphisms and the risk of orbital tumor incidence in Medan. The ophthalmic examination, anterior and posterior
segments, and assessment of computed tomography orbit if deemed necessary for the orbital tumor patients.
Histopathological examination was done by the Pathologist. Blood samples were taken for polymorphism examination
on extracted DNA using the Polymerase Chain Reaction and Restriction Fragment Length Polymorphism methods.

RESULTS: About 30 patients that met the inclusion criteria. Laterality, the left eye is more likely to suffer from tumors
when compared to the right eye. This study found as many as 16 patients, while malignant tumors were 14 patients.
There was a relationship between the MnSOD gene polymorphism and the incidence of orbital tumors (P < 0.001),
there was a relationship between the MnSOD gene polymorphism and the incidence of orbital tumors in the female
sex (P < 0.001).

CONCLUSION: There was a relationship between MnSOD gene polymorphisms and the incidence of orbital tumors

(P <0.001).

Introduction

Oxidative stress is believed to play an important
role in tumor formation. Previous in vitro, animal, and
human studies have shown that oxygen-free radicals
play an important role in several pathological conditions,
including cardiovascular disease, neurological
disorders, aging, and cancer [1]. Free radicals or
reactive oxygen species (ROS) are atoms or molecules
with unpaired electrons in the outermost part of their
orbit, so they become unstable and highly reactive
components and try to attract stable electrons from
molecules so that they can damage cell structures such
as carbohydrates, nucleic acids, lipids, proteins, and
change the function of these cells [2]. ROS is produced
in the body of living things as a result of metabolism, as
well as from environmental factors such as air pollutants
or cigarette smoke. (Birben et al., 2012)

Several enzymes are known to function
to prevent or reduce damage caused by ROS,

Including Superoxide Dismutase (SOD), Glutathione
Peroxidase, Catalase (CAT), Nitric Oxide Synthase,
and Para Oxonase [3]. SOD is an intracellular anti-
oxidant. SOD plays an important role in protecting
cells against oxidant disorders, oxidative stress,
which can cause several diseases and degenerative
processes such as aging and carcinogenesis. The
level of natural SOD in the body decreases with age,
making a person more susceptible to oxidative stress-
related ilinesses [4]. Based on the metal cofactors
found at the active site, SOD can be classified into
three different groups, namely: Copper-Zinc-SOD
(Cu, Zn-SOD), Manganese SOD (Mn-SOD), and
EcSOD [5]. The previous studies have shown that
most cancer cells have lower levels of MnSOD than
normal cells. Apart from suppressing tumorigenesis,
SOD has also been shown to have the potential to
provide differential protection for normal cells or
tissues against the side effects caused by anticancer
therapy. This study aims to determine the relationship
of SOD2 polymorphisms to the incidence of orbital
tumors.
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Methods

This study is an analytical observational study
with a cross-sectional data collection method for all
patient aged >18 years who have been diagnosed with
intra- and extra-ocular orbital tumors or adnexal tumors
who have undergone supporting examinations of fine-
needle aspiration biopsy (FNAB) conducted by an anatomic
pathology specialist. Patients with eye infections, a history
of trauma, a history of previous surgical removal of tumors
in the other eye as well as patient with a history of recurrent
socket surgery were excluded from the study. All patient who
met the criteria for the study sample were recorded for their
identity/demographic data, followed by FNAB examination
by an anatomic pathology specialist, followed by an
amplification examination of the manganese SOD gene
and an Restriction Fragment Length Polymorphism (RFLP)
examination after obtaining written informed consent from
the research subject and approval from the Research Ethics
Commission Health of FK USU and with permission from
Hospital University of Sumatera Utara and H. Adam Malik
General Hospital Medan. The examination was carried out
at the Integrated Laboratory of FK USU, Medan.

Examination of manganese SOD gene
amplification using a blood sample taken from the median
cubital vein as much as 5 ml and put in an EDTA tube
centrifuged at 3000 rpm for 10 min. Then proceed with
DNA extraction using a DNA genomic Extraction kit
(Promega, USA). Manganese SOD2 gene amplification
examination was carried out using DNA templates stored
in a refrigerator at —80°C through the Polymerase Chain
Reaction (PCR) method against the master mix mixture
(12.5 pl), each primer (1 pl for each primer), DNA template
(2 ul), and nuclear-free water (8.5 ul) (Promega, USA)
using 5-CAG CCC AGC CTG CGG AGA CGG-3 * forward
primer and 5-CTT GGC reverse primer CAA CGC CTC
CTG GTA CTT-3 ‘. The amplification process begins with
initial denaturation of DNA at 95°C for 5 min, followed by
9 °C for 45 s (melting), 54°C for 30 s (annealing), and
72°C for 30 s, followed by electrophoresis using agarose
4%, and staining using ethidium bromide. The examination
of the RFLP of the manganese SOD2 gene (ala16 Val)
was carried out by making a PCR solution mixture of 10
ul digested by the RFLP method using 0.2 ul of restriction
enzyme BsaW1 endonuclease at temperature 60°C for
10 min, and the product was analyzed using 4% agarose
gel electrophoresis. RFLP results were read after staining
with ethidium bromide.

Results and Discussion

This study consisted of 30 patients who had
been diagnosed with orbital tumors and 30 healthy
patients as controls who underwent blood tests and

performed DNA examinations. Table 1 shows the basic
characteristics of the research subjects.

Table 1: Characteristics of research subjects

No. Characteristics Case Control
n
1 Gender
Man 17 20
Woman 13 10
2 Average age, years 61.8(20-78) 38.8(22-48)
3 Profession
Outdoor 20 12
Indoor 10 18
4 Laterality
Right eye 13
Left eye 17
Right and left eye 0
5 Visual acuity
6/60 14 30
1/60-5/60 12 0
1/300 4 0
6 Tumor
Benign 9
Malignant/malignant 21
7 Location of the tumor in the eye
Adnexa and eyelids 18
Orbita 12
8 Location of origin of the tumor
Primary lesions 29

Secondary lesions 1
Metastatic tumor

Most of the patients with orbital tumors in
this study were male, as many as 17 patients with
the mean age of the patient with orbital tumors was
61.8 years. In the control group, the male to female
ratio was 2: 1, with a mean age of 38.8 years. Most
of the orbital tumor patients had a history of working
outdoors (outdoors), while in the control group, most
had a history of working indoors (indoors). In terms
of laterality, the left eye had more orbital tumors than
the right eye (17 patients vs. 13 patients). There was
no bilateral orbital tumor patient (right and left eye).
Only four patients with orbital tumors had visual
acuity <1 / 300, while all control samples had fairly
good visual acuity, that is, <6 / 60, where after further
examination, all controls could be corrected with
glasses to become better visual acuity, that is, 6 / 6. Of
the 30 samples of orbital tumors, it was found that the
most malignant types were found, that is, 21 patients
with the most common location of the eye with tumors
were adnexal and eyelid, as many as 18 patients,
and as many as 29 patients were tumors with primary
lesions in the eye.

Table 2 shows that most eye tumors were
benign as many as 16 patients, and the most common
were papillomas and palpebral cysts. Whereas
malignant tumors are found in as many as 14 patients,
the most common case is squamous cell carcinoma
and sebaceous gland carcinoma.

Mann-Whitney test showed an association
between MnSOD gene polymorphisms and the
incidence of orbital tumors (P < 0.001). From Table
3 we found that in the group of orbital tumors, the
genotype VV was more than 18 patients (60%), while
in the control group, the genotype VV was found to
be at least 3 patients (10%).
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Table 2: Characteristics of histopathological features of orbital
tumor cases

Histopathological features of orbital tumors Amount (n) Frequency (%)
Benign tumor 16 100
Papilloma 3 18.75
Palpebral cyst 3 18.75
Meningioma 2 125
Lipoma 2 12.5
Nevus 2 12.5
Actinic keratosis 1 6.25
Glioma 1 6.25
Epidermal cyst 1 6.25
Pyogenic granuloma 1 6.25

Malignant tumor 14 100
Squamous cell ca 4 28.57
Sebaceous gland ca 4 28.57
Basal cell ca 3 21.42
Adenoid cystic ca 1 7,14
Choroid melanoma 1 7,14
Rhabdomyosarcoma 1 7,14

Table 3: Relationship between MnSOD gene polymorphisms
and orbital tumors

Characteristics Orbital tumor n = 30 Control n = 30 p
Genotype n (%) n (%)
AA 0 15 (50)
AV 12 (40) 12 (40) <0.001*
vV 18 (60) 3 (10)
*Mann-Whitney
The Mann-Whitney test (Table 4) showed an

association of MnSOD gene polymorphisms with the
incidence of orbital tumors with female sex (P < 0.001),
but there was no correlation between MnSOD gene
polymorphisms and the incidence of orbital tumors with
male gender (P = 0.114).

Table 4: Relationship between MnSOD gene polymorphisms
and orbital tumors based on sex

Genotype Orbital tumor n = 30 Control n = 30 p

Man
AA 0 4
AV 5 5 0.114*
vV 4 3

Woman
AA 0 1
AV 7 7 <0.001*
vV 14 0

*Mann-Whitney

From this study, it can be seen that as many
as 30 patients with tumors in the eye who met the
inclusion criteria, the largest gender was male, this
is in line with previous studies reported by Ardjaja
et al. [6] The incidence of orbital tumors is more
common in outdoor workers than in indoor workers.
This is in line with research reported by Orki¢ et al.,
where outdoor workers were more likely to suffer from
nonmelanocytic tumors of the eyelids when compared
to indoor workers [7]. This study showed that the left
eye had more tumors than the right eye, and the most
visual acuity was 6 / 60. Malignant tumors in the eye are
more common, with adnexal and eyelid locations the
most common. Almost all of the location of origin of the
tumor is in the eye; as many as, 29 patients with benign
tumors are the most common papilloma and a dermoid
cyst on the eyelid, while the malignant tumor most often
found in squamous cell carcinoma and sebaceous
gland carcinoma.

There were significant genotypic differences
in the MnSOD gene in the orbital tumor group and the
control group (P < 0.001). In the orbital tumor group, the
most genotypes of the MNnSOD gene were VV allele as

much as 60% and AV allele as much as 40%. Whereas
in the control group, the most common MnSOD gene
genotypes were the AA allele (50%), followed by the
AV allele (40%) and the VV allele (10%). To date, the
authors have not found studies linking the MnSOD
gene polymorphism to the incidence of eye tumors.
However, Wang’s 2018 study showed that MnSOD gene
polymorphisms were associated with cancer as a whole
(breast, prostate, lung, bladder, pancreatic cancer,
colorectal, ovarium, hepatocellular carcinoma, and non-
Hodgkin’s lymphoma) and subgroup analysis found an
association between MnSOD gene polymorphisms
and prostate cancer and no association with breast
cancer. However, previous metanalytic studies by Kang
in 2015 and Bang in 2008 showed that there was no
relationship between MnSOD gene polymorphisms and
overall cancer incidence [8], [9], [10].

Conclusion

Based on the objective of this study we
found the result that there was a relationship between
MnSOD gene polymorphisms and the incidence of
orbital tumors.
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