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The main factor of metabolic syndrome in the development country is obesity. In normal weight the defences
of antioxidant and counterparts are higher than obese patients it is correspond in reverse with central adiposity.
The increasement of reactive oxygen or nitrogen species levels is one of the markers of obesity. In Human
and mice there is correlation between systemic oxidative stress with fat accumulation. A biomarker that is
commonly used to assess the oxidative stress is Malondialdehyde (MDA). This study purposed to analyze the
comparison of MDA level between obesity non metabolic and obesity with metabolic syndrome patients in
Murni Teguh Hospital, Medan, North Sumatera. Obesity patients with over 40 years old of age were
participated in this research. They are examined by the weight, height, waist size and blood pressure. The
clinical laboratory tests of fasting blood sugar and lipid profile was measured in Thamrin clinical laboratory,
then we divided in to two groups which are obesity non metabolic syndrome and obesity with metabolic
syndrome, after that we measured the MDA level. The data were analyzed using T-test and found that there
was statistically significant difference between MDA level in obesity non metabolic syndrome and obesity

with metabolic syndrome (p<0.005).

1 INTRODUCTION

One of a serious nutritional state is obesity. Because
of obesity, the risk of the death that caused from
several pathologies, such as hypertension,
dyslipidemia, type 2 diabetes, coronary heart disease,
stroke, non-alcoholic fatty liver and sleep apnea are
increased. Obesity is categorized by Body Mass
Index (BMI) that is formulated by dividing the weight
(in kilograms) by the square of height (in meters).
BMI is categorized by the mortality data of the
caucasian, obesity is indexed by >30 kg/m2,
overweight is indexed by > 25 kg/m2 (Buchwald and
Oien, 2013). The main factor of metabolic syndrome
in the development country is obesity (Montague and
O’Rahilly, 2000), (Matsuzawa, 1999), (Spiegelman
and Flier, 2001), (Kahn and Flier, 2000). Metabolic
syndrome is a condition that characterized by
visceralobesity, increasing trygliceride levels and
glucose and decreasing High Density Lipoprotein
(HDL) and hypertension that can cause a greater risk
incidence of type 2 DM and cardiovascular deseases
(Bassett and WHO, 2000), (Stern, 2004). Prevalences
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of metabolic syndrome varies greatly it is caused by
uniformity criterias that used to determine, ethnic
difference, sex and age. It can be confirmed that
metabolic syndrome likely to increase parallels with
obesity or central obesity prevalences (Sargowoand
Andarini, 2011), (Carr, 2004), (Pusparini, 2007).
Several different studies have shown a relation
between changes in redox state and increased
metabolic risk (Warolin, 2013), (Tran, 2012),
(Krzystek-Korpacka, 2008), (Codofier-Franch,
2012), (Hermsdorff, 2012), (Karaouzene, 2011).
Accumulation of macrophage in adipose tissue is the
frequent chronic condition that associates with
metabolic dysfunction with oxidative stress state in
the worldwide (Grundy, 2009). In obese patients
increasing of reactive oxygen species (ROS) level and
decreasing of defense mechanism (decreased
antioxidant erzymes) will be marked as oxidative
stress (Keaney., 2003), (Olusi, 2002). Oxidative
stress may occur because the proliferation of
apoptosis and endothelial cell, systemic inflammation
and the increasement of vasoconstriction which
individually or all together leads to endothelial
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dysfunction (Huang, 2015). Lipid peroxidation
(LPO) is a reaction that occurred between free
radicals and polyunsaturated fatty acid on cell
membrane structure, LPO is the process which free
radicals take the unstable molecules from the lipids
that will cause successive oxidations and leads to
lipid instability, cell damage and the formation of
malondialdehyde (MDA) (Olusi, 2002). (Tinahones,
2008). reported a significant decrease in antioxidant
capacity in severely obese patients (Tinahones,
2008). The metabolic syndrome pathogenesis and
various diseases commonly associated with oxidative
stress (Brownlee, 2001). The most common
biomarker that used to determine oxidative stress
state in various diseases including psychiatry, asthma,
chronic obstructive pulmonary disease,
cardiovascular and many other diseases is
malondialdehyde (MDA). The methods that
frequently used to measure the MDA level in the
biological fluids is Thiobarbitoric acid (TBA) assay
and enzyme-linked immunoabsorbent assay (ELISA)
(Zhang, 2002). One of the important indicator of LPO
for many diseases that can be used is the monitoring
of MDA levels in biological fluids. The endogenous
formation of MDA during intracellular oxidative
stress and its reaction with DNA forms MDADNA
adducts which makes it an important biomarker of
endogenous DNA damage. The methods that useful
to predict the oxidative stress levels is to determinate
the MDA levels in blood

plasma or tissue homogenates (Zhang, 2002). The
MDA association with plasma lipoproteins alters the
lipid structures via apoprotein or apoprotein lipid
associations (Verma, 1985). Therefore this study
purposed to analyze the comparison of
malondialdehyde levels between obesity non
metabolic syndrome and obesity with metabolic
syndrome patients.

2 METHODS

This is a descriptive analytic with cross-sectional
design study. Included 40 subjects consecutive
sampling used to enroll the sample. The approval of
this research was obtained from Health Research
Ethical Committee, Medical Faculty of Universitas
Sumatera Utara/ H. Adam Malik General Hospital by
No: 263/TGL/KEPK FK USU-RSUP HAM/2018.
The inclusion criteria were aged >40 years old,
obesity people without medical history of diabetes or
malignant disease. Subjects devided two groups, one
group was obesity with metabolic syndrome and

other group was obesity without metabolic syndrome.
Each group consisted of 20 subjects. To determine the
subject of the metabolic syndrome and non metabolic
syndrome we do the examination of the weight,
height, waist size, blood pressure, and clinical
laboratory tests such as blood sugar levels and lipid
profile was done as well. After that we measured the
MDA level by using ELISA (enzyme-linked
immunoabsorbent assay) method. The data then
analyzed using statisical analysis, T-test.

3 RESULT AND DISCUSSION

Table 1. Baseline characteristic of 40 subjects

Obesity with Obesity non p
metabolic metabolic
syndrome syndrome

Age 53.9+11.3 44.55+10.8

BMI 33.86+5.0 31.75+4.0

Waist | 10710 104+15

size

FBG 101.85+50.8 88.49+7.2

HDL 63.2+23.85 46.05 +6.99

Trig 193.15+88.59 91.9+32.81

Sistol | 139.85+16.3 123 £155

e

Diast | 87+ 8.4 81.3+9.1

ole
22.2947.22 20.11+17.16 <0.005

MDA

The characteristic of the obesity subjects in this
research are shown in the Table above. In this
research the average age of the samples in group of
obesity non metabolic syndrome is 44.55 years old
and in group of obesity with metabolic syndrome is
53.9 years old, the average BMI of the samples in
group of obesity non metabolic syndrome is
31.75kg/m? and in group of obesity with metabolic
syndrome is 33.86 kg/m?, the average waist size of
the samples in group of obesity non metabolic
syndrome is 104 cm and in group of obesity with
metabolic syndrome is 107cm, the average FBS of the
samples in group of obesity non metabolic syndrome
is 88.9mg/dl and in group of obesity with metabolic
syndrome is 101.85mg/dl, the average systole of the
samples the samples in group of obesity non
metabolic syndrome is 123mmHg and in group of
obesity with metabolic syndrome is 139.85mmHg,
the average diastole of the samples in group of obesity
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non metabolic syndrome is 81.3mmHg and in group
of obesity with metabolic syndrome is 87mmHg and
the average MDA level of the samples in group of
obesity non metabolic syndrome is 20.11 nmol/ml
and in group of obesity with metabolic syndrome is
22.2 nmol/ml. This study purposed to analyze the
comparison of malondialdehyde levels between
obesity non metabolic syndrome and obesity with
metabolic syndrome patients. The most common
biomarker that used to determine oxidative stress
state in various diseases including psychiatry, asthma,
chronic obstructive pulmonary disease,
cardiovascular and many other diseases is
malondialdehyde (MDA). The imbalance between
oxidants derivatives production and antioxidants
defences will cause systemic oxidative stress. In this
study we compared the oxidative stress parameters
which is malondyaldehide in obesity non syndrome
metabolic and obesity with syndrome metabolic (Lay,
2014). In present study, MDA level was increased as
the grade of obesity increased which means higher in
the obesity with metabolic syndrome group.
Performed a similar study and reported that the
concentration of MDA increased with increasing
BMI, which MDA levels was found significantly
higher in overweight subjects and obese subjects
compared to normal-weight subjects (Sankhla, 2012).
The presence of factors that accelerates free-radical
production and loss or failure in neutralizing
damaging processes (antioxidants) characterizes
oxidative stress might be the cause. (Tinahones,
2008) reported a significant decrease in antioxidant
capacity in severely obese patients (Tinahones,
2008). The metabolic syndrome pathogenesis and
various diseases commonly associated with oxidative
stress (Brownlee, 2001).

4 CONCLUSION

In our study we found there was significant difference
between malondialdehyde levels in obesity non
metabolic syndrome and obesity with metabolic
syndrome (p<0.005).

ACKNOWLEDGEMENT

The authors gratefully acknowledge that the present
research is supported by Ministry of Research and
Technology and Higher Education Republic
Indonesia, under research grant TALENTA USU of
Year 2018.

646

REFERENCES

Bassett, J. and World Health Organization, 2000. The Asia-
Pacific perspective: redefining obesity and its
treatment.

Brownlee, M., 2001. Biochemistry and molecular cell
biology of diabetic complications. Nature, 414(6865),
p.813.

Buchwald, H. and Oien, D.M., 2013. Metabolic/bariatric
surgery worldwide 2011. Obesity  surgery, 23(4),
pp-427-436.

Carr, D.B., Utzschneider, K.M., Hull, R.L., Kodama, K.,
Retzlaff, B.M., Brunzell, J.D., Shofer, J.B., Fish, B.E.,
Knopp, R.H. and Kahn, S.E., 2004. Intra-abdominal fat
is a major determinant of the National

Cholesterol Education Program Adult Treatment Panel I1I
criteria for the metabolic syndrome.Diabetes, 53(8),
pp-2087-2094.

Codoner-Franch, P., Tavarez-Alonso, S., Murria-Estal, R.,
Tortajada-Girbes, M., Simo-Jorda, R. and Alonso-
Iglesias, E., 2012. Elevated advanced oxidation protein
products (AOPPs) indicate metabolic risk in severely
obese children. Nutrition, Metabolism and
Cardiovascular Diseases, 22(3), pp.237-243.

Grundy, S.M., 2004. Obesity, metabolic syndrome, and
cardiovascular disease. The Journal of Clinical
Endocrinology & Metabolism, 89(6), pp.2595-2600.

Hermsdorff, H.H.M., Barbosa, K.B., Volp, A.C.P., Puchau,
B., Bressan, J., Zulet, M.A. and Martinez, J.A., 2014.
Gender-specific relationships between plasma oxidized
low-density lipoprotein cholesterol, total antioxidant
capacity, and central adiposity indicators. European
Jjournal of preventive cardiology,21(7), pp.884-891.

Huang, C.J., McAllister, M.J., Slusher, A.L., Webb, H.E.,
Mock, J.T. and Acevedo, E.O., 2015. Obesity-related
oxidative stress: the impact of physical activity and diet
manipulation.Sports medicine-open, 1(1), p.32.

Kahn, B.B. and Flier, J.S., 2000. Obesity and insulin
resistance. The Journal of clinical
investigation, 106(4), pp.473-481.

Karaouzene, N., Merzouk, H., Aribi, M., Merzouk, S.A.,
Berrouiguet, A.Y., Tessier, C. and Narce, M., 2011.
Effects of the association of aging and obesity on lipids,
lipoproteins and oxidative stress biomarkers: a
comparison of older with young men. Nutrition,
Metabolism and Cardiovascular Diseases,21(10),
pp.792-799.

Keaney Jr, J.F., Larson, M.G., Vasan, R.S., Wilson, P.W.,
Lipinska, ., Corey, D., Massaro, J.M., Sutherland, P.,
Vita, J.A. and Benjamin, E.J., 2003. Obesity and
systemic oxidative stress: clinical correlates of
oxidative stress in the Framingham
Study. Arteriosclerosis, thrombosis, and vascular
biology, 23(3), pp.434-439.

Krzystek-Korpacka, M., Patryn, E., Boehm, D,
Berdowska, 1., Zielinski, B. and Noczynska, A., 2008.
Advanced oxidation protein products (AOPPs) in
juvenile overweight and obesity prior to and following
weight  reduction. Clinical ~ biochemistry,41(12),
pp-943-949.



Comparison Malondialdehyde (MDA) Level between Obesity Non Metabolic Syndrome and Obesity with Metabolic Syndrome Patients

Le Lay, S. Simard, G., Martinez, M.C. and
Andriantsitohaina, R., 2014. Oxidative stress and
metabolic pathologies: from an adipocentric point of
view. Oxidative medicine and cellular longevity, 2014.

Matsuzawa, Y., Funahashi, T. and Nakamura, T., 1999.
Molecular Mechanism of Metabolic Syndrome X:
Contribution of Adipocytokines- Adipocyte-derived
Bioactive Substances.Annals of the New York Academy
of Sciences, 892(1), pp.146-154.

Montague, C.T. and O'rahilly, S., 2000. The perils of
portliness: causes and consequences of visceral
adiposity.Diabetes, 49(6), pp.883-888.

Olusi, S.0., 2002. Obesity is an independent risk factor for
plasma lipid peroxidation and depletion of erythrocyte
cytoprotectic enzymes in humans. /nternational
Jjournal of obesity, 26(9), p.1159.

Pusparini, P., 2016. Obesitas sentral, sindroma metabolik
dan diabetes  melitus  tipe  dua. Universa
Medicina, 26(4), pp.195-204.

Sankhla, M., Sharma, T.K., Mathur, K., Rathor, J.S.,
Butolia, V., Gadhok, A.K., Vardey, S.K., Sinha, M. and
Kaushik, G.G., 2012. Relationship of oxidative stress
with obesity and its role in obesity induced metabolic
syndrome. Clinical laboratory, 58(5-6), pp.385-392.

Sargowo, D. and Andarini, S., 2011. Pengaruh komposisi
asupan makan terhadap komponen sindrom metabolik
pada remaja. Jurnal Kardiologi Indonesia, 32(1),
pp.14-23.

Spiegelman, B.M. and Flier, J.S., 2001. Obesity and the
regulation of energy balance. cell, 104(4), pp.531-543.

Stern, M.P., Williams, K., Gonzélez-Villalpando, C., Hunt,
K.J. and Haffner, S.M., 2004. Does the metabolic
syndrome improve identification of individuals at risk
of type 2 diabetes and/or cardiovascular
disease?. Diabetes care, 27(11), pp.2676-2681.

Tinahones, F.J., Murri-Pierri, M., Garrido-Sanchez, L.,
Garcia-Almeida, J.M., Garcia-Serrano, S., Garcia-
Arnés, J. and Garcia-Fuentes, E., 2009. Oxidative stress
in severely obese persons is greater in those with insulin
resistance. Obesity,17(2), pp.240-246.

Tran, B., Oliver, S., Rosa, J. and Galassetti, P., 2012.
Aspects of inflammation and oxidative stress in
pediatric obesity and type 1 diabetes: an overview of
ten years of studies. Experimental  diabetes
research, 2012.

Verma, S.P., Philippot, J.R., Bonnet, B., Sainte-Marie, J.,
Moschetto, Y. and Wallach, D.F., 1985. Raman studies
of structural rearrangements induced in human plasma
lipoprotein carotenoids by
malondialdehyde. Lipids, 20(12), pp.890-896.

Warolin, J., Coenen, K.R., Kantor, J.L., Whitaker, L.E.,
Wang, L., Acra, S.A., Roberts, L.J. and Buchowski,
M.S., 2014. The relationship of oxidative stress,
adiposity and metabolic risk factors in healthy B lack
and W hite A merican youth.Pediatric obesity, 9(1),
pp-43-52.

Zhang, Y., Chen, S.Y., Hsu, T. and Santella, R.M., 2002.
Immunohistochemical detection of malondialdehyde—
DNA adducts in  human oral mucosa
cells. Carcinogenesis, 23(1), pp.207-211.

647



