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ABSTRACT
Acne vulgaris is a multifactorial disorder characterized by seborrhea, microcomedones, comedones,
papules, pustules, nodules and possibly scarring. The pathogenesis of acne is not completely
understood. Recent studies reported the possible role of reactive oxygen spesies (ROS) especially
lipid peroxides in mediating acne inflammation. Malondialdehyde (MDA) is one of the final products
of the lipid peroxidation that commonly used as a lipid peroxidation marker. This study was conducted
to evaluate the correlation between serum MDA levels and severity of acne on male patients. A total
60 patients with acne who attended in Polyclinic of Department of Dermatology and Venereology,
Dr Sardjito General Hospital and met the inclusion and exclusion were involved in the study. The
patients were then classified using combined acne severity classification method into three group as
mild, modrate and severe acnes. Blood sample were then taken from all subjects and serum MDA
levels were determined spectrophotometer. The mean serum MDA levels of severe acne group
(1.85 ± 0.368 μmol/L) were significantly higher than that moderate acne group (0.79 ± 0.159
μmol/L) (p = 0.000) and that mild acne group (0.52 ± 0.239 μmol/L) (p = 0.000). Moreover, the
mean MDA levels of moderate acne group were also significantly higher than that mild acne group
(p = 0.002). Significantly positive correlation was observed between serum MDA levels and acne
lesions total count (r = 0.714; p = 0.000). It can be concluded, there is positive relationship
between serum MDA levels and severity of acne vulgaris on male patients.

ABSTRAK
Jerawat adalah penyakit multifaktor yang ditandai dengan seborea, mikrokomedo, komedo, papul,
pustula, nodul dan kemungkinan jaringan parut. Patogenesis jerawat belum sepenuhnya diketahui.
Penelitian terkini melaporkan kemungkinan peran reactive oxygen species (ROS) khususnya peroksidasi
lemak dalam timbulnya inflamasi. Malondialdehid (MDA) adalah hasil akhir peroksidasi lemak yang
umumnya digunakan sebagai penanda peroksidasi lemak. Penelitian ini dilakukan untuk mengkaji
hubungan antara kadar MDA serum dengan tingkat keparahan jerawat pada pasien laki-laki. Total
sebanyak 60 pasien dengan jerawat yang berkunjung ke Poliklinik Bagian Kulit dan Kelamin, RSUP
Dr. Sardjito yang memenuhi kriteria inklusi dan eksklusi terlibat dalam penelitian. Pasien dikelompokkan
dengan metode combined acne severity classification dalam tiga kelompok yaitu pasien dengan
jerawat ringan, sedang dan berat. Sampel darah seluruh pasien diambil dan ditetapkan kadar MDA
serumnya dengan spektrofotometer. Rerata kadar MDA serum pasien dengan jerawat berat (1,85 ±
0,368 μmol/L) lebih tinggi secara nyata dibandingan dengan pasien dengan jerawat sedang (0,79
± 0.159 μmol/L) (p = 0,000) dan pasien dengan jerawat ringan (0,52 ± 0,239 μmol/L) (p=0,000).
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Selain itu, kadar MDA serum pasien dengan jerawat moderat lebih tinggi secara nyata dibandingkan
pasien dengan jerawat ringan (p = 0,002). Hubungan positif secara nyata ditunjukkan antara kadar
MDA serum dengan angka total lesi jerawat (r = 0,714; p = 0,000). Dapat disimpulkan bahwa ada
hubungan positif antara kadar MDA serum dengan tingkat keparahan jerawat pada pasien laki-laki.
Keywords: Acne vulgaris - lipid peroxidation - malondialdehyde – severity – reactive oxygen species

INTRODUCTION
Acne vulgaris or acne is a multifactorial
disorder of childhood and adolescence
characterized by seborrhea, microcomedones,
comedones, papules, pustules, nodules and
possibly scarring. It commonly affects the face,
neck, and upper trunk.1,2 Even though it is not life
threatening disease, it can produce cutaneous and
emotional scars.2-4 The social, psychological, and
emotional impacts of acne have been recognized
in the last decade. Acne has been associated with
depression, social withdrawal, unemployment,
anxiety, suicidal ideation.2,5,6
The prevalence of acne in adulescents and
adults varies among countries and ethnic groups.
In America, acne affects in 90% of adolescents
and continous to affect in 50% of adult.7,8 In China,
the prevalence of acne is approximately 46.8% in
adolescents and is not common in adults.9 In
Nigeria, the prevalence of acne is 76.7% in students
aged 10-13 years and increases to be 88.2% and
97.1% in students aged 14-16 and 17-19 years,
respectively.10 A study in Indonesia reported that
the prevalence of acne was 68.2% in students aged
15-16 years.11 It is generally assumed that
prevalence of acne varies from 70 to 80% in
adolescents.12,13 In Polyclinic of Department of
Dermatology and Venereology, Dr Sardjito
General Hospital, Yogyakarta, patients with acne
vulgaris was the most visitors in two last years.
The pathogenesis of acne is multifactorial and
not completely understood. It is widely accepted
that acne is an inflammatory disease of
pilosebaceous duct that results from four primary
pathological processes involving 1) increased
sensitivity of the sebaceous glands leading to
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excessive sebum production; 2) abnormal differentiation and hyperproliferation of the follicular
epithelium in the sebaceous glands leading to the
formation of microcomedones; 3) proliferation of
Propionibacterium acnes within the microcomedones; and 4) subsequent perifollicular
inflammation.1,2,14,15 Factors influencing the acne
severity risk in adolescents and young adults have
been reported including family acne history, body
mass index, nutritional habits, emotional stress, and
menstruation.16,17
Recent studies reported the possible role of
oxidative stress in mediating acne inflammation. The
increase of cutaneous and systemic oxidatives
stress in patients with acne has been reported. The
reactive oxygen species (ROS) especially lipid
peroxides may be an early event that helps to drive
the acne process.18,19 Moreover, the accumulation
of lipid peroxides may be responsible for the
inflammatory changes in comedones. These data
further supported the previous findings suggesting
an association between sebum oxidation and acne
progression, strengthening the role of lipid
peroxidation in acne pathogenesis.20
Malondialdehyde (MDA) is one of the final
products of lipid peroxidation. Malondialdehyde
level is commonly known as a lipid peroxidation
marker.21 Several studies reported that the MDA
level of patients with acne was significantly higher
than that of healthy volonters.19,22,23 Furthermore,
it was reported that the severity of acne was
associated with levels of lipid peroxidation
products.24,25 This study was conducted to evaluate
the relationship between serum MDA levels and
the severity of acne in male patients.
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MATERIALS AND METHODS
Subjects

Acne vulgaris classification

This was a descriptive observational study
using cross-sectional design conducted in
Department of Dermatology and Venereology,
Faculty of Medicine, Universitas Gadjah Mada /
Dr Sardjito General Hospital, Yogyakarta. Sixty
subjects who meet inclusion and exclusion criteria
were involved in this study. The inclusion criteria
were male patients aged 15-25 years, diagnosed
clinically as acne vulgaris with inflammatory and
noninflammatory lesions, willing to participate in
this study by signing an informed consent. The
exclusion criteria were taking antiinflammatory and
hormonal drugs, topical and systemic antibiotics
as well as antioxidants, suffering sytemic diseases,
smoking, drinking alcohol and doing exercises
actively. The study has been proven by the Medical
and Health Research Ethics Committee, Faculty
of Medicine, Universitas Gadjah Mada,
Yogyakarta.

The severity of the acne was assessed using
the Combined Acne Severity Classification
(CASC) as conducted by Lehmann et al.26 Based
on the CASC score, patients were divided into
three groups 1) mild acne if found fewer than 20
comedones, or fewer than 15 inflammatory lesions
or a total lesion count lower than 30; 2) moderate
acne if found 20-100 comedones, or 15-50
inflammatory lesions or a total lesion count of 30125; 3) severe acne: if found more than 5 cysts,
or comedone count greater than 100, or a total
inflammatory count greater than 50, or a total lesion
count greater than 125.

Procedure
Subjects who attend in the Polyclinic of
Department of Dermatology and Venereology, Dr
Sardjito General Hospital, Yogyakarta were
selected. An explanation concerning the
background, objectives and benefit of the study
was informed to the patients. Subjects who fulfilled
the inclusion and exclusion criteria, an informed
consent was given to be signed. Facial phographs
of subjects were than taken from three positions
i.e. front, right side and left side of faces.
Anamnesis and dermatological assessments were
conducted to classify the severity of the acne.
Blood sample were then taken from all subjects
and serum MDA levels were determined.

Serum MDA levels assay
Serum MDA levels was measured using
spectrophotometry technique (TBARS assay) as
previously conducted by Pyles et al.27 One mL
serum sample was added 4 mL thio barbituric acid
reagent and incubated in the waterbath at 90 oC
for 80 minutes. Afterward it was cooled on ice for
10 minutes and added 4 mL butanol. The mixture
was then vortexed and centrifuged at 3000g for
15 minutes. The supernatant was collected into
another tube and read with spectrophotometer
(Junior® II Spectrophotometers, Models 6120;
Parkin Elmer-Colemen 55) at ë of 510, 532 and
560 nm.
Statistical analysis
Data were presented as mean ± standard
deviation (SD) or percentage. One way analysis
of variance (ANOVA) continued by student t test
was used to compare serum MDA levels between
the different groups of patients. Pearson’s
correlation and regression test was used to evaluate
the correlation between serum MDA levels and
severity of acne. A p values < 0.05 was considered
as significant.
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RESULTS
A total 60 patients with acne comprising 20
of each group were involved in the study. Age of
subjects ranged from 16 to 25 years and mean of
age 20.27 ± 1.82 years. The characteristics of
subjects are presented in TABLE 1.
TABLE 1. Characteristics of subjects

TABLE 2.

The mean serum MDA levels of subjects in
each group are presented in TABLE 2 and
FIGURE 1. The mean serum MDA levels were
significantly different between groups. The mean
serum MDA levels of severe acne group (1.85 ±
0.368 µmol/L) were significantly higher than that
moderate acne group (0.79 ± 0.159 µmol/L) (p =
0.000) and that mild acne group (0.52 ± 0.239
µmol/L) (p = 0.000). Moreover, the mean MDA
levels of moderate acne group were also
significantly higher than that mild acne group (p =
0.002).

Serum MDA levels (mean ± SD µmol/L) and age (mean ± SD years) of subjects in each
group based on severity of acne vulgaris

FIGURE 1. Serum MDA levels in each group based on severity of acne vulgaris
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The correlation between serum MDA levels
and acne lesions total count is presented in
FIGURE 2. Significantly correlation was observed

between between serum MDA levels and acne
lesions total count (r = 0.714; p = 0.000).

FIGURE 2. Correlation between serum MDA levels and acne lesions total count

DISCUSSION
Acne is one of the commonest dermatological
diseases of childhood and adolescence. Despite
technological advances and an increased degree
of sophistication within experimental dermatology,
the precise pathogenesis of the acne process
remain unclear. Inflammation and oxidative stress
might set the stage for all subsequent pathogenic
factors leading to acne.28 Oxidative stress plays
an important role in pathogenesis and/or
progression of acne. The ROS especially lipid
peroxides may be an early event that helps to drive
the acne process.18,19 In this study the serum MDA
levels as lipid peroxidation marker of patients with
acne were studied in relation to acne severity. The
serum MDA levels were determined using

spectrophotometer, whereas the severity of acne
was classified using CASC.
Significant differences in serum MDA levels
were found in patients with severe acne in
compariosn with those with mild and moderate
acne in this study. Moreover, significantly
correlation was observed between between serum
MDA levels and acne lesions total count. These
results were in accordance with previous studies
reported by some authors. Abdel Fatah et al.24
reported that the serum MDA levels were
significantly higher in patients with severe acne
compare to patients with moderate an mild acne.
Furthermore, Sutanto29 reported that there was
positive correlation between acne severity and
MDA level. Whereas Sahib et al.19 and Moftah

171

J Med Sci, Volume 46, No. 4, December: 167-173

et al.30 showed that serum MDA levels in patients
with acne was significantly higher than in healthy
volunteers. The increase of serum MDA levels
found in the above studies may support the role of
lipid peroxidation in the acne process.
The role of lipid peroxidation in the acne
process has been postulated since 50 years ago.
In recent years there has been renewed interest in
the influence of oxidative stress in acne.28 Several
studies have been conducted to evaluate other
parameters of oxidative stress in relation with acne.
A study conducted in patients with papulopustular
acne showed that blood antioxidant enzyme
activities, including superoxide dismutase (SOD)
and glutathione peroxidase (GSH-Px), were
significantly lower than controls.19,24,31 In addition,
the increase oxidative stress burden as reflected
in higher catalase and thiobarbituric acid reactive
substance (TBARS) levels in patients with acne
was also reported.31
The emerging studies indicated that low blood
SOD, GSH-Px and elevated catalase, TBARS
and MDA were characteristic of the patients with
acne. These studies clearly showed the existence
of oxidative stress in patients with acne vulgaris,
and that oxidative stress along with inflammation
play a critical role in the pathogenesis of acne.
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