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ABSTRACT

Obesity is often associated with increased oxidative stress. Malondialdehyde (MDA) is the
final product of fat peroxidation that can be used as a biological bio maker of fat
peroxidation and it is used to describe the degree of oxidative stress. This study aims to
analyze the acute response of moderate intensity treadmill exercise to a decrease in MDA
levels in obese women. This study used a true experiment research method with the
randomized control group design posttest-only design using 21 obese women and
randomly divided into three groups, namely K1 (n=7, control without intervention), K2
(n=7, moderate intensity interval training) and K3 (n=7, moderate intensity continuous
training). The intervention was carried out at 07.00-10.00 a.m. Moderate intensity interval
training interventions were carried out for 45 minutes, whereas moderate intensity
continuous training were carried out for 40 minutes. Blood samples were taken 10 minutes
after the intervention. MDA levels were measured using the Thiobarbituric Acid Reactive
substance (TBARSs) method. Data analysis techniques using ANOVA test and LSD post
hoc test with the Statistical Package for Social Science (SPSS). The results were obtained
at K1 (811.286+72.539) ng/mL, K2 (615.571+96.855) ng/mL, K3 (658.429+113.934)
ng/mL and (p=0.003). Based on the results of the study, it was concluded that the acute
response of moderate intensity interval training significantly reduced MDA levels
compared to moderate intensity continuous and control in obese women.

Keywords: Moderate intensity interval exercise, moderate intensity continuous exercise,
malondialdehyde, obese women.

Received May, 23, 2020; Revised June 16, 2020; Accepted June 28, 2020

@ @ @ STRADA Jurnal llmiah Kesehatan, its website, and the articles published there in are licensed under a Creative Commons Attribution-ShareAlike
= 4.0 International License.

Website: https:/sjik.org/index.php/sjik | Email: publikasistrada@gmail.com 358



https://doi.org/10.30994/sjik.v9i2.301
https://sjik.org/index.php/sjik
mailto:publikasistrada@gmail.com
mailto:bpaifo@gmail.com

STRADA Jurnal llmiah Kesehatan
DOI: 10.30994/sjik.v9i2.301
ISSN: 2252-3847 (print); 2614-350X (online) Vol.9 No.2 November 2020 Page.358-367

BACKGROUND

Prevalence rates are increasingly difficult at alarming rates both in developed and
developing countries (Norheim et al., 2014). It is estimated that 13% of the world's
population selected over 18 years old is stunted (WHO, 2016). In Indonesia based on the
results of the Basic Health Research (RISKESDAS) in 2018 the prevalence of obesity in
adults at 18 years increased in 2007 reaching 10.5%, in 2013 reaching 14.8% and the
prevalence in 2018 reaching 21.8% of the total population of Indonesia. The increasing
prevalence of obesity has been very worrying and poses a very serious threat to health
(Peterson et al., 2014). Obesity often increases with oxidative stress (Huang et al., 2015).
Increased-oxidative stress increases the risk of heart disease and leading to cause death
(Esgalhado et al., 2015). However, this is not resolved properly.

Increased-oxidative stress in the body correlates with the pathogenesis of various
degenerative diseases (Ardhie, 2011) such as diabetes mellitus, cancer (Bloomer et al.,
2005), stroke (Hairrudin and Helianti, 2009), chronic kidney disease (CKD) (Esgalhado et
al., 2005), 2015). Oxidative stress is an imbalance between the productions of free radicals
with antioxidants (Arsana et al., 2013). Therefore, we need one of the methods required
for exercise-based non-pharmacology that can be used to get the balance of free radical
production with antioxidants (Esgalhado et al., 2015; Pingitore, 2015). One of the methods
is very effective and efficient in preventing increased oxidative stress (Wilund et al.,
2010). Recent studies have shown how to reduce oxidative stress and enhance antioxidant
defense systems in the body (Wilund et al., 2010; Gordon et al., 2008). This relates to the
results of research conducted by Mrakic-Sposta et al. (2015) concluded that exercise
carried out with the right dose increases antioxidants by 13% and decreases the reactive
oxygen system (ROS) by 20%.

Exercise can reduce the production of free radicals by increasing the mechanism of
proteasome activity and DNA repair enzymes, decreasing DNA binding with redox
sensitive transcription factors such as (NF-xB, AP-1, MAPK and CREB) and increasing
production of GPx and MnSOD can cause hormones in the body so it causes an increase in
antioxidants and a decrease in free radicals (Pingitore, 2015; Candrawati, 2014; Cabrera et
al., 2007). Previous studies have yielded results as diverse as the studies conducted by
Esgalhado et al. (2018) concluded that acute intradialytic strength physical exercise
reduces oxidative stress and increases superoxide dismutase (SOD). Likewise research
conducted by Vezzoli et al. (2014), concluded that moderate-intensity continuous training
significantly reduces oxidative stress and increases antioxidants. However, exercise also
has the potential to increase oxidative stress and reduce antioxidants (Huang et al., 2015;
Moflehi et al., 2012). Proven in research conducted by Algul et al. (2018) concluded that
acute aerobic exercise significantly increases oxidative stress reviewed from elevated
serum Malondialdehyde (MDA) levels. Likewise research conducted by Moflehi et al.
(2012) concluded that aerobic exercise significantly increased serum MDA levels. MDA is
one of the end products of fat peroxidation which is used as a biological bio maker of fat
peroxidation that can be used to describe the degree of oxidative stress. Measuring MDA
levels also includes measuring free radical activity (Rahardjani, 2010). So far the acute
response of moderate intensity treadmill training to the reduction in MDA levels is still
unclear, so researchers took this intervention as something for further research.
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On the basis of the above background, the aim of this study is to analyze the acute
response of moderate intensity treadmill exercise to the reduction in MDA levels of obese
women.

METHODS

This study used a true experiment research method with the randomized control
group design posttest-only design using 21 obese women and randomly divided into three
groups, namely Ki (n=7, control without intervention), K> (n=7, moderate intensity
interval training) and Ks (n=7, moderate intensity continuous training). All research
procedures were approved by the Health Research Ethics Commission of the Faculty of
Medicine Airlangga University number 309/EC/KEPK/FKUA/2019.

Moderate intensity interval exercises were performed for 45 minutes (5 warm up; 35
minutes core and 5 minutes cool down), while moderate intensity continuous exercise was
carried out for 40 minutes (5 warm up; 30 minutes core and 5 minutes cool down).
Moderate intensity and continuous interval training are performed using the richter semi-
commercial revolution treadmill (4.0 hp dc). The intervention was carried out at 07.00-
10.00 a.m.

Measurement of percentage body fat (PBF), fat free mass (FFM) and fat mass (FM)
were using the DC-360 tanita body composition analyzer. Measurement of height (TB) and
weight (BB) were using the scales of GEA ZT-120. Measurement of body mass index
(BMI) by calculating body weight (kg) and divided by height in meters squared (m2).
Blood drawn before and 10 minutes after the intervention. Measurement of
Malondialdehyde (MDA) levels using the Thiobarbituric Acid Reactive substance
(TBARSs) method (Esgalhado et al., 2015).

Statistical analysis was using statistical software packages for social science (SPSS).
The normality test uses the Shapiro-Wilk test, while the homogeneity test uses the Levene
test. Data that were normally distributed and had a homogeneous variant were tested using
the ANOVA test and continued with a post hoc LSD test with a significant level (P<0.05).
All data are displayed with mean+SD.

RESULT
The results of descriptive analysis of the research subjects characteristics in each group can
be seen in table 1.

Table 1. Characteristics of Research

. Group ANOVA
Variable K1 K2 Ks p-value

Age (year) 20.67+1.03 21.00+1.41 20.67%0.82 0.838
Weight (kg) 75.23+6.74  72.30+9.27 72.32+8.60 0.782
Height (meter) 1.58+0.05 1.57+0.07  1.57+0.06 0.912
Body  mass Index 29.85+1.60 28.85+1.99 29.02+1.58 0.576
(kg/m?)

Percentage Body Fat 45.47+3.17 43.47+2.49 43.82+2.59 0.430
(%)

Fat Free Mass (kg) 36.01+6.14 31.274£5.29 31.93+4.85 0.218
Fat Mass (kg) 41.37+4.05 41.53+4.48 40.06+3.06 0.720
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Note: Ki: control group; K2: moderate intensity interval training group; Ks: moderate
intensity continuous training group.

Based on the results of the study showed that the average characteristics of the research
subjects in each group had several differences. Based on ANOVA test results showed that
all characteristics of the study subjects did not show significant differences (P> 0.05).
Therefore, if there is a change in MDA levels, it is not due to the characteristic factors of
the study subjects, it is likely due to the intervention factors of moderate interval training
and continuous intensity. Data from MDA level analysis results can be seen in Figure 1.
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Figure 1. Graph of Average MDA Levels in Each Group
Based on Figure 1 shows that the average MDA level in K> is lower compared to K3
and Ki. To see whether it is significant or not, difference from each group, the ANOVA
test was performed. ANOVA test results can be seen in table 2.

Table 2. Results of MDA Level Analysis in Each Group

MeanzSD Normalitas Homogenitas ANOVA
Kelompok n
(ng/mL) p-value p-value p-value
Ki 7 811.286+72.539? 0.101
K2 7 615.571+96.855" 0.196 0.198 0.003"
Ks 7  658.429+113.934° 0.516
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Based on ANOVA test results showed that there are significant differences in the
average MDA level (p=0.003). Based on the results of the post hoc LSD test, there are
significant differences in MDA levels between K> and K1 (p=0.001), K3 and K3 (p=0.008),
while K> and K3 did not have a significant difference (p=0.414).

DISCUSSION

Based on the results of the study (Table 1) shows that the average characteristics of
the study subjects in each group did not show a significant difference (P> 0.05). These
results are in line with the results of research conducted by Algul et al. (2018) concluded
that there were no significant differences in the mean data characteristics of study subjects
which included age, TB, BB, FFM and FM (P> 0.05). Likewise the research that
conducted by Cardoso et al. (2012) showed that there were no significant differences in
data on subject characteristics including age, TB, BB, BMI, PBF and FM (P> 0.05).
Therefore, if there is a change in MDA levels it is not due to the characteristic factors of
the study subjects, it is likely due to the intervention factors of moderate interval training
and continuous intensity.

Obesity which often associated with increased-oxidative stress (Huang et al., 2015).
Malondialdehyde (MDA) is one of the end products of fat peroxidation that used as a
biological bio maker of fat peroxidation and can be used to describe the degree of
oxidative stress (Rahardjani, 2010). MDA is a toxic compound resulting from the breaking
of the fatty acid carbon chain in the lipid peroxidation process (Andiana, 2011). The
increase in MDA indicates the existence of a fat peroxidation process that has the potential
for complications both micro and macro vascular (Marjani, 2010). The increase in MDA
can be caused by training (Candrawati, 2013; Andiana and Prasetyo, 2011). However,
based on the results of the study (Figure 1) shows that MDA levels in K are lower
compared to Kz and Ki. LSD post hoc test results showed that there were significant
differences in MDA levels between K and K (p=0.001). These results are in line with the
results of a study conducted by Esgalhado et al. (2015) concluded that strength training
performed acutely decreases oxidative stress and increases antioxidants in women with
normal BMI. Likewise the research that conducted by Mrakic-Sposta et al. (2015)
concluded that exercise which done regularly with the right dose increases antioxidants by
13% and decreases ROS by 20%. The decrease in MDA levels as an indicator of oxidative
stress levels in K2 is likely due to the effect of exercise. This is because exercise can
reduce the production of free radicals by increasing the mechanism of proteasome activity
and DNA repair enzymes, decreasing DNA binding with redox sensitive transcription
factors such as (NF-xB, AP-1, MAPK and CREB) and increasing production of GPx and
MnSOD can cause Hormesis in the body thus causing an increase in antioxidants and a
decrease in free radicals (Pingitore, 2015; Candrawati, 2014; Cabrera et al., 2007).

Based on the results of the study showed that no significant difference in MDA
levels between K and K3 (p=0.414). However, based on the average value of MDA levels
in K3 it tends to be higher than the average value of K; (Table 2). The increase in MDA
levels in Kz is likely because during the exercise, oxygen demand increases 10 to 20 times
and oxygen to the muscles increases 100 to 200 times (Candrawati, 2013; Sen, 1995).
When oxidative phosphorylation is in the mitochondria, oxygen is reduced by the
mitochondrial electron transport system for the formation of adenosine triphosphate (ATP)
and water (H20) (Mrakic-Sposta et al., 2015). In oxidative phosphorylation (electron
transport) as much as 2-5% of the total oxygen demand can be converted into free radicals
to produce ROS (Anita, 2014; Arsana et al., 2013). In addition, exercise that is done with
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heavy intensity with the wrong dose can increase ROS production, reduce antioxidants and
increase oxidative stress. Increased ROS production and decreased antioxidant production
can increase lipid peroxidation which has an impact on increasing MDA production
(Pingitore, 2015).

CONCLUSION

Based on the results of the study it can be concluded that moderate intensity interval
training using a treadmill conducted for 45 minutes/training session significantly decreases
MDA levels in obese women. The acute response to moderate intensity interval training
has a positive effect in reducing MDA levels compared to moderate intensity continuous
training and control in obese women. Based on the results of the study it is recommended
that further research be carried out by providing interval training interventions and
moderate intensity which is carried out chronically. Add other parameters such as
Superoxide Dismutase (SOD) to describe the level of antioxidants in the body.
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