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ABSTRACT

Context: The pathogenesis of chronic suppurative otitis media (CSOM) remains unclear, but it has been reported that myeloperoxidase (MPO) contributes
significantly to chronic CSOM processes. Given the role of MPO in CSOM pathogenesis, antioxidant therapy such as zinc is believed to be an adjunctive
therapy to the existing standard therapy for optimal treatment.

Aims: To analyze the effect of zinc on MPO in patients with CSOM without cholesteatoma.

Methods: This research was conducted at the ENT Clinic of Dr. Moewardi Hospital, Indonesia, using a pretest-post-test control group design. Samples in
the investigation were divided into two treatment groups: zinc supplementation and placebo for 30 days. Furthermore, to determine the effectiveness of
zinc supplementation, MPO serum levels were measured using an MPO ELISA kit.

Results: The mean level of MPO decreased significantly from 3.17 + 1.47 ng/mL to 0.65 + 0.48 ng/mL (p=0.001) after intervention with zinc supplementation,
meanwhile after the intervention with placebo, the mean level of MPO also lowered insignificantly from 3.08 + 1.05 ng/mL to 2.45 + 0.78 ng/mL (p=0.082).
A significant difference was also found in MPO level changes within the zinc group compared to the placebo group (0.63 + 1.13 ng/mL vs. 2.51 + 1.24
ng/mL) (p=0.001).

Conclusion: Zinc has a modulator effect in the inflammation cascade, which can decrease MPO levels in CSOM without cholesteatoma. This opens the

possibility of using zinc supplementation as an additional therapy to the existing standard of CSOM therapy.
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INTRODUCTION

Chronic suppurative otitis media (CSOM) is a
severe infection and inflammation within the
middle ear and mastoid cavities (Head et al., 2020).
Through the external canal, pathogens infect the
mucosa In the middle ear. (Filipe et al., 2020).
CSOM usually develops during the first years of
childhood. However, high rates have also been
reported in older children and adults (Jensen et al.,
2017). Currently, worldwide, CSOM generally
occurs in 65-330 million people, with 60% of them
experiencing hearing loss (Morris, 2012).
Influenced by its etiology and pathogenesis, such as
infection, physiology dysfunction or anatomy,
environment, allergy, or host factors including
immunity, gender, and others made it possible for
the disease to have high prevalence ( Hunt et al.,
2017; Mittal et al., 2015).

Oxidative stress is a state in which the inequality
of production and accumulation in inequal reactive
oxygen species (ROS) occurs. Oxidative stress is
likely to contribute significantly to CSOM

pathogenesis, but the details of its role have not
been widely studied (Sagiroglu et al., 2019). The
chronicity of CSOM is influenced by
autoimmunity, endotoxins, infection, eustachian
tube malformation, genetics, cytokines, lipid
peroxidase, osteoclastic activity, and free oxygen
radicals (Celik and Koyuncu, 2020; Serban et al.,
2018). All of these activities will affect oxidative
stress. A study conducted by Garga et al. (2015)
showed pathological tissue and serum specimens
as a form of oxidative stress expressing a state of
swelling due to a congestion of blood vessels within
the area of middle ear mucosa and mastoid cells
with or without cholesteatoma, characterized by
glutathione peroxidase (GHPx), superoxide
dismutase (SOD), and lipid peroxidation and
antioxidant enzymes catalase (CAT). Phospholipid
peroxidase causes damage to vital elements in the
body, such as DNA, lipids, and lipoproteins.

Various sources of literature explain that zinc
has benefits at the cellular and vascular levels (Choi
et al., 2018; Marreiro et al., 2017; Olechnowicz et al.,
2018). Zinc is a significant facilitator for signaling
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between cells. Zinc also supplies stability for cell
membranes structurally as an anti-inflammatory
agent and also acts as a crucial controller in
expressing genes (Marreiro et al, 2017).
Furthermore, myeloperoxidase (MPO) is defined as
an enzyme that has both oxidative and
antimicrobial properties. It has been reported that
MPO contributes greatly to some severe processes
such as CSOM (Garga et al., 2013). Garga et al. (2013)
reported that higher MPO levels can be easily
detected in patients with chronic otitis media than
the healthy ones. This study was the first to report
the relationship between MPO and otitis media.
Based on the study results, zinc supplementation,
as a novelty in this study, provides intervention to
see if it can reduce MPO levels given its
contribution to the pathogenesis of CSOM. Based
on the above background, the purpose of this study
was to explain the effect of zinc supplementation on
MPO levels in patients with CSOM without
cholesteatoma.

METHODOLOGY

Subjects

This research was conducted at ENT Clinic Dr.
Moewardi Hospital Surakarta, Indonesia, from July to
August 2022 using a pretest-posttest control group
design. The Committee of Health Research Ethics from
Dr. Moewardi General Hospital approved this study
(Ref. Number 1.101/VIII/HREC/2022), and informed
consent was obtained from all patients.

Subjects in this study were secured by using
consecutive sampling. The size of the samples in this
investigation reached 30 persons. The ages of patients
ranged from 20-54 years old and consisted of 16 men and
14 women. The subjects were then grouped into two
categories, namely the zinc group, which was given 30
mg zinc supplement tablets for 30 days, and the placebo
group, which was given with placebo for 30 days. The
zinc and placebo groups each consisted of 15 patients
with CSOM without cholesteatoma. The inclusion
criteria in this study were the willingness to be research
respondents and in an active phase of CSOM.
Meanwhile, the exclusion criteria were patients with
systemic infectious diseases and patients with immuno-
compromise and using immunosuppressant drugs. All
patients in this study had received standard CSOM
therapy. In addition, all patients did not receive any
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standard antioxidant therapy, such as vitamin E and
vitamin C, nor did they smoke or consume alcohol.

Sample preparation

Patients who had been included were then measured
for serum MPO levels before and after treatment. Each
patient's blood sample was derived from venous blood.
Venous blood was then put into a serum separator tube.
The samples were then left for 20 minutes at room
temperature to allow the serum to clot. The samples
were then centrifuged for 20 minutes at 2000 rpm. The
formed supernatant was then collected and assayed.

MPO measurement

The prepared sample was then subjected to an
enzyme-linked  immunosorbent assay  (ELISA)
examination applying a human MPO ELISA kit (MPO
BT-LAB Kit, Zhejiang, China) to determine the levels of
MPO serum.

Statistical analysis

Data analysis in the study used paired T-tests and
ANCOVA. In determining any significant difference
between both groups before and after the administration
of each treatment, a paired T-test was implemented.
Furthermore, the application of the ANCOVA test was
intended to establish any significant difference in delta
or changes of serum MPO values in both groups. Data is
said to be significant if the p-value <0.05. Data analysis
was completed by utilizing IBM Statistical Product and
Service Solutions (SPSS) version 25 (Chicago, USA).

RESULTS AND DISCUSSION

This study included 30 patients. The subject
characteristics included age, gender, and hearing loss
degree. The characteristics of the samples are displayed
in Table 1.

The highest number in both the zinc group and
placebo group was in the 31-40-year-old age group. The
gender distribution was dominated by women in the
zinc group, while the placebo group was dominated by
men. The number of patients suffering from hearing loss
was almost equal in both groups.

The average level of MPO in the zinc group was
slightly higher than in the placebo group. Both zinc and
placebo groups were then treated with 30 mg zinc and
placebo for 30 days, respectively. MPO levels after 30
days post-treatment were then measured. The result of
the MPO level assessment is presented in Table 2.
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Table 1. Characteristics of subjects.

Parameter Zinc Placebo
(n=15) (n=15)
Age
20-25 2(13.3%) 3(20%)
26-30 5(33.3%) 3(20%)
31-40 6 (40%) 7(46.7%)
41-50 1(6.7%) 2(13.3%)
>50 1(6.7%) 0 (0%)
Gender
Male 3(20%) 11 (73.3%)
Female 12 (80%) 4(26.7%)
Hearing loss
Mild 4(26.7%) 8(53.3%)
Moderate 6 (40%) 5(33.3%)
Severe 0 (0%) 0 (0%)

Table 2. MPO levels before and after therapy.

Group MPO Pre MPO Post p-value
Placebo  3.08+1.05 2.45+0.78 0.082
Zinc 3.17+1.47 0.65+0.48 0.001

The mean level of MPO fell significantly after
intervention with zinc supplementation in the study
group compared to the placebo group (p=0.082). A
difference was expressed significantly in MPO level
changes within the zinc group compared to the placebo
group (0.63 £ 1.13 ng/mL vs 251 + 1.24 ng/mL)
(p=0.001) as presented in Table 3.

Table 3. The difference in MPO level changes.

Group MPO Pre MPO Post Changes p-value
Placebo 3.08 £1.05 2.45+0.78 0.63+1.13 0.001
Zinc 3.17+1.47 0.65+0.48 2.51+1.24

The investigation’s results expressed that the
intervention using zinc supplementation can
significantly reduce serum MPO levels. Zinc is a
structural component of the enzyme superoxidase
dismutase, promoting the conversion of two
superoxidase radicals into hydrogen peroxidase and
molecular oxygen (Marreiro et al., 2017). The results of
this study are in line with the research of Ganatra et al.
(2017) finding that MPO levels were lower after zinc
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supplementation. As a co-factor for crucial enzymes,
zinc contributes to allowing the antioxidant defense
system to function properly. In addition, by acting as the
stabilization for membrane, the oxidative damage, the
enzyme nicotinamide adenine dinucleotide phosphate
oxidase (NADPH-Oxidase), a pro-oxidant enzyme, can
be prevented along with the induction of
metallothionein synthesis (Wessels et al., 2017).

Consisting of 2-3 g in the body, zinc levels become the
second most extensive metal within the body and are
distributed unevenly throughout different organs and
tissues. Zinc absorption occurs in the gut and is carried
out by specific zinc transport proteins. Most of the zinc
in serum is bound to proteins such as albumin 2-
macroglobulin (A2M) and transferrin. In the cytoplasm,
zinc is mostly bound by a zinc-chelating protein called
metallothionein. Zinc storage is carried out within the
cells organelles, such as the endoplasmic reticulum and
Golgi apparatu (Wessels et al., 2017). Altered zinc
availability = can  affect  cellular =~ maturation,
differentiation, and function. Zinc contributes greatly to
the development and integrity of the immune system
affecting both innate (T, NK, and NKT cells) and
adaptive (anti/pro-inflammatory cytokine production)
immune responses. Zinc is used for synthesizing DNA,
transcribing RNA, dividing and activating cells as well
as in prohibiting apoptosis (Olechnowicz et al., 2018).

Zinc provides benefits as a modulator effect in the
inflammatory cascade through suppression of
interleukin-2 (IL-2), IL-6, and IL-1p levels in circulating
serum. In theory, such suppression can reduce the
hyperinflammatory response to infectious agents. Based
on research conducted by Ganatra et al. (2017) on adult
rats with juvenile sepsis, rats that had been given zinc
supplementation showed decreased MPO levels and
serum cytokines in the lungs. In addition, MPO activity
in rats treated with zinc supplementation displayed a
significantly lower level compared to the placebo group.
This suggests that the administration of zinc is able to
provide attenuation of the systemic inflammatory
response. Zinc is also thought to reduce neutrophil
infiltration and increase bacterial clearance (Ganatra et
al., 2017). The results of this study strengthened the
notion that zinc supplementation can be used as an
additional therapy in CSOM by reducing serum MPO
levels and obtaining optimal outcomes.

CONCLUSION

Zinc has a modulator effect in the inflammation
cascade that can decrease MPO levels in CSOM patients.
Therefore, zinc supplementation is recommended in
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patients with CSOM without cholesteatoma. Future
research is highly suggested, especially on the
antioxidant effects of zinc by measuring other oxidative
stress parameters. In addition, it is necessary to consider
not only assessing the levels of oxidative stress in serum
but also assessing the clinical condition of CSOM
patients after zinc supplementation.

This study has several limitations. First, the sample
was relatively small; thus, increasing the sample size is
highly recommended for future research. Second, the
patients in this study had previously received standard
therapy; therefore, it is possible that the results in this
study were also influenced by the standard therapy that
had been previously received. Therefore, future studies
are expected to compare standard therapy, zinc
supplementation, and combined therapy.
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