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Abstract. Acute resistance training significantly reduces malondialdehyde levels in women with a sedentary
lifestyle: a randomized controlled trial. Wibawa J.C., Ayubi N., Herawati L., Putro B.N., Sceisarriya V.M.,
Pratama H.G., Febrianto N., Fudin M.S., Kurnaz M. Increased oxidative stress is linked to a sedentary lifestyle and
plays a role in the emergence of a number of chronic illnesses. One important biomarker for evaluating oxidative damage
and lipid peroxidation in the body is malondialdehyde (MDA). One possible non-pharmacological strategy to lower
oxidative stress levels is resistance exercise. This study sought to ascertain how resistance training affected MDA levels,
a biomarker of oxidative stress. Experimental and control groups before and after were used in this experimental study.
Individuals were selected through random sampling, and after their selection, two groups were formed: the treatment
group received a resistance training intervention, and there was no activity in the control group, only sitting. The study
involved twenty-two healthy women with a sedentary lifestyle. Study participants were between 18 and 26 years of age.
Data collection took place over two days, beginning with gathering information about the subjects' characteristics. Before
the physical exercises were performed, blood samples were collected to determine baseline (pre-test) values. After then,
the participants warmed up. Then, the subjects performed resistance training according to their group. The exercises
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performed included resistance training to exhaustion at maximum intensity. After the resistance training, blood samples
were taken as post-test data. According to the study results, the MDA level in the experimental group was 1.81+0.58
before the intervention and 1.15+0.43 after the intervention, this testifies that acute resistance training significantly
reduces MDA levels in women who live a sedentary lifestyle (p<0.05). In the control group, the MDA level was 1.81+0.71
before and 1.89+1.23 after the intervention, indicating no statistically significant difference (p>0.05). Conclusions: Thus,
it may be said that acute resistance training can reduce MDA levels, a biomarker of oxidative stress. Resistance training
can be recommended as an alternative exercise for people with a sedentary lifestyle to improve their health, particularly
by reducing oxidative stress, which has adverse health effects.

Pedepart. Bniiu oAHOpa30BOro TpeHyBaHHA 3 OOTS:KEHHAMHU HA piBeHb MAJIOHOBOIO Jiajb/eriny B sKiHOK, sIKi
BelyTh MAJOPYXJIUBHI cHOCI0 KUTTS: paHAOMi30BaHe KOHTPOJLOBaHe dociigxkeHHs. BidaBa /Ix.K., Aw6i H.,
Xepasarti JI., ITytpo B.H., Ceiicappist B.M., IIparama X.I'., ®e6pianto H., ®yain M.C., Kypunas M. [Tiosuwenuii
OKUCHIOBATILHUTI Cmpec N08 SA3aHUl 3 MAIOPYXIUSUM CROCODOM dicumms ma 6idicpac neeHy poib y PO36UMKY HUSKU
XpoHniunux 3axeoproeanv. OOHUM 3 6adCIUBUX Oiomapkepis Ol OYIHIOBAHHS OKUCHIOBATLHO2O0 YVUIKOOJICEHHS Md
NEPeKUCHO20 OKUCHEHH S IINI0i6 8 opeanizmi € Manonosull dianvoezio (MIA). OOHieo 3 MONHCIUBUX HEMEOUKAMEHMOZHUX
cmpameziil 3HUINICEHHS PIBHSL OKUCHIOBATILHO20 CIIPECY € MPeny8ants 3 0omsaicenusimu. Memoro yboeo docnioxcenns 6yio
BUBHAYUMU GNIUG MPEHY8AHb 3 0bmadceHHAMU Ha pieenb MJA ax Oiomapkepa okucHioganvnozo cmpecy. Y yvomy
eKCNepUMEeHMATbHOMY O0CHIONHCEHHT BUKOPUCTNOBYBAU OU3AUH I3 USHAUEHHAM NOKA3HUKIE 8 eKChnepUMEeHMAbHIll ma
KOHMPOAbHIll 2pynax 0o i nicia empyyauHsa. Yuacuuyv 6i00upanu memooom 6unaodkosoi 6ubipku, nicis 4020 ix
PO3NOOINUAY HA O8I 2PYNU. 2PYRA 6MPYUAHHI OMPUMYBANA NPOSPAMY MPEHYBAHb 3 0OMANCEHHAMU, MOOI AK YUACHUYL
KOHMPOAbHOI 2pynu He BUKOHYBAU HCOOHOI (i3uyHOi akmusHocmi ma nepedysanu 8 NOL0HCeHHI cudadu. Y 0ocnioxcenti
835U yuacms 22 300p08i HCIHKU 3 MATOPYXIUBUM CROCODOM dHcumms 8ikom 6i0 18 0o 26 poxis. 30ip oanux npogoounu
npomsizom 080X OHi8, nouuHaioyu 3i 300py iH@opmayii npo xapaxmepucmuxu yuacuuys. lleped suxonannsm Qizuunux
6Npag y HUX Opanu 3pasKu Kposi Osi BUBHAYEHHsl 6UXIOHUX (nepedmecmosux) nokasuuxis. Ilicis yvoeo yuachuyi
BUKOMYBANU POSMUHKY. [lani 60HU SUKOHY8ANU MPEHYBAHHSA 3 OOMANCEHHAMU 8IONOBIOHO 00 ceoci epynu. IIpoepama
BKIOUANA MPEHYBAHHSL 3 OOMSAICEHHAMU 00 BUCHAICEHHA 3 MAKCUMANbHOIO inmeHcusnicmio. Ilicas 3asepuienns
MPEHYBAHHS 3 OOMANCEHHAMU NOBMOPHO OpANU 3pA3KU KPOBI ON5l BUSHAYEHHS NICAAMECMOSUX NOKA3HUKIG. 32i0HO 3
pe3yrbmamamu. 00CAIONCeHHsl, 8 eKCnepuMmeHmanvhii epyni piseno MJ/JA 0o empyuanns cmarnosus 1,81+0,58, a nicns
empyuanusa — 1,15+0,43. L]e ceiouums npo me, wjo cuioge mpeHy8anHs 3 00MAHCEHHAMU OOCMOBIPHO 3HUNCYE PiBeHb
MJIA 6 orcinok, ski gedymv manopyxausuil cnocio socummsa (p<0,05). ¥V xoumponvnuiu epyni pieeno MJ[A cmarnosus
1,81%0,71 00 ma 1,89+1,23 nicnsa empyuanis, wo c8iouums npo 8i0CymHicms CIMAmucmuyHo sHadywoi piznuyi (p>0,05).
Taxum 4uHOM, MOXCHA CMBEPOIHCYBAMU, WO CUI08E MPEHYBAHHA 3 0OMANCEHHAMU MOdce 3HUMXHCY8amu pisenb M4 —
biomapkepa OKUCHIO8ANIbHO20 cmpecy. TpeHysanHs 3 00MANCEHHAMU MONCHA PEKOMEHOY8AMU AK ANbMEPHAMUSHULL 8UO
Gizuunux enpae 015 ooetl, AKi 6e0ymMb MALOPYXIUGULL CHOCIO JHCUMMISL, 3 MEMOIO ROKPAWEHHS. CMAHY 300P08 51, 30KpemMda
WISIXOM 3HUIICEHHSI OKUCHIOBATILHO20 CIMPECY, KU He2amUBHO GNIUBAE HA 300P08 5.

Sedentary lifestyles are getting more and more
common these days. Long stretches of inactivity are
indicative of a sedentary lifestyle, such as playing
video games, using computers, watching television for
extended periods, and spending a lot of time in front of
other electronic devices. As technology advances and
digital devices become more accessible in the modern
era, this lifestyle is becoming more and more common
[1]. The sort of work, hobbies, amenities and comforts,
and habitual characteristics are the first variables that
contribute to a sedentary lifestyle [2]. Additional
effects of a sedentary lifestyle include a higher risk of
cancer, metabolic illnesses brought on by screen time
habits, and increased fat from a passive lifestyle [1].
Living a sedentary lifestyle can raise your risk of
developing hypertension [3]. In addition, oxidative
stress is increased by sedentary behavior [4].

When the body's ROS levels rise above its
antioxidant capacity, a state known as oxidative stress
occurs. This damages cellular constituents such prot-
eins, lipid structures, and deoxyribonucleic acid
(DNA), leading to pathophysiological illnesses [5]. A
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recent concern regarding the health benefits of regular
exercise is the compatibility with oxidative stress and
its consequences. Free radicals are molecules with a
loose electron in their outer orbit having a propensity
to react and oxidatively decay with cellular and mac-
romolecular components. Oxidative processes caused
by the synthesis of these molecules are referred to as
oxidative stress [6]. One is the antioxidant system of
the defense systems that living things and cells use to
counteract these negative consequences [6]. This
condition is also known as oxidative stress when the
quantity of cellular oxidants produced exceeds the
physiological capacity of the neutralizing organs.

One of the main byproducts of free radicals
breaking down unsaturated fatty acids is malondial-
dehyde or MDA, created by a class of free radicals
known as hydroxyl radicals that lead to lipid pero-
xidation. Lipid peroxidation generates compounds
like malondialdehyde (MDA), and 8-hydroxyde-
oxyguanosine (8-OHdG) is used to quantify DNA
damage [7]. One indicator of oxidative stress is MDA
[8]. Blood MDA is currently a significant predictor of
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the degree of oxidative damage both in vivo and in
vitro, according to a wealth of studies [9]. Previous
research has shown that elevated blood MDA levels
are linked to an increased risk of hypertension [9]. So
this needs to be watched out for and alternative
solutions to prevent the negative effects resulting
from a sedentary lifestyle.

Many myths exist today regarding the negative
health implications of weighted resistance training.
Over the past few decades, scientific research has
documented the advantages of consistent resistance
exercise, demonstrating that resistance training offers
a host of health advantages, such as enhanced bone
density, better body composition, and stronger
muscles [10]. Furthermore, there is growing evidence
that regular resistance training lowers blood pressure,
cholesterol, lipoprotein, and homocysteine levels,
being risk factors for cardiovascular disease [11]. In
the fourth decade of life, free radical production
increases, while the activity of antioxidant enzymes
such as glutathione peroxidase (GPX) and superoxide
dismutase (SOD) decreases [12]. Reactive oxygen
species (ROS) oxidative damage to lipid membranes
and DNA through programmed cell death [12].

Exercise offers numerous health advantages, and
prolonged exercise has positive effects such as
boosting the capacity of the antioxidant system and
reducing the generation of free radicals [13]. By
postponing and reducing the negative effects of
aging, resistance training (RT) is an effective non-
pharmacological method to enhance one's quality of
life while maintaining physical and mental health
[14]. Resistance training has a significant impact on
maintaining or improving muscle strength, mobility,
muscle repair, and functional independence [15], it is
essential for preserving independence and avoiding
the aging-related weakness [16]. It has also been
discovered that resistance exercise reduces oxidative
stress. However, larger volume exercise may dec-
rease compliance and increase fatigue or injury risk
in fragile older persons, particularly those with cog-
nitive impairment. Research on how resistance
training affects oxidative stress levels is still limited.
It is unclear how resistance training affects MDA
levels. A thorough analysis of the response of resis-
tance training to MDA is essential. Therefore, the aim
of this study was to determine how resistance training
affects MDA levels, a biomarker of oxidative stress.

MATERIALS AND METHODS OF RESEARCH

Twenty-two women were randomly selected and
divided into two groups: a resistance training (GL)
group (n=11) and a control (CO) group (n=11). The
GL group underwent resistance training according to
a program determined by the researcher, while the
control group did nothing. Details of the training
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program will be further explained in the exercise
intervention section below. Before conducting the
study, all respondents were given informed consent
and read the research activity plan. After that, they
agreed to the research activities as respondents by
filling out a consent form before the study. This study
was conducted in July 2025.

The State Polytechnic of Health in Malang's ethical
committee gave its approval for this study, which was
carried out in compliance with the Declaration of
Helsinki. This study included twenty-two healthy
women (the subjects' characteristics are shown in
Table 1). The researchers created inclusion and exclu-
sion criteria to assess if the participants met the study
requirements. Subjects have to be aged 18-26 years,
with a normal body mass index (BMI), lead a sedentary
lifestyle, do not smoke, have no history of cancer,
cardiovascular disease, or musculoskeletal disorders,
do not use dietary supplements or ergogenic aids, and
be willing to take part in the study. According to the
short form of the International Physical Activity
Questionnaire (IPAQ), a sedentary lifestyle is clas-
sified as one that involves fewer than 600 MET-minu-
tes/week (metabolic equivalent of task) of physical
activity. Additionally, respondents were not required
to engage in regular exercise. Participants under the
age of eighteen were not permitted to participate in this
study. Our study additionally eliminated respondents
with hypertension who had abnormal blood pressure
before exercise (systolic blood pressure >130 mmHg
and/or diastolic blood pressure >85 mmHg). Subjects
were also excluded if they were taking non-steroidal
anti-inflammatory medicines (NSAIDs).

Exclusion criteria included reluctance to continue
the prescribed exercise intervention (not attending the
full exercise session), pregnancy, starting a special diet,
as well as taking medicine. A formal consent form was
read and signed by each chosen participant. This study
involved 22 female volunteers who were randomly [17]
assigned to two groups: a control group (CO) (n=11)
and a resistance training group (GL) (n=11). The study
was conducted at a fitness center in Tulungagung City,
East Java Province. Furthermore, all participants were
guided by certified professional fitness trainers during
the exercise intervention (Fig. 1).

The following instruments used: blood pressure,
height, and weight measurements, data collection
sheets, stationery, blood drawing equipment, tread-
mills, and gym equipment used for weight training.

There were several steps in the data collection
process for this study. Before the study began,
subjects underwent a screening procedure. Respon-
dents were randomly selected using a simple random
sampling method. Each member of the population
had an equal chance of being selected. A lottery was
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used, using a random number table. This method was
based on specific criteria that allowed data to be
added or removed from the study. After the study
protocol was explained, they provided informed
consent to participate. Participants in the trial were
randomly [17] divided into two groups: one group
received resistance training as treatment, and the
other group received no intervention.

Data collection was conducted over two days, be-
ginning with information on the subjects' charac-
teristics. Before the investigation, the subjects were not
allowed to eat anything. The subjects were told to keep
a normal diet and get enough sleep the day before the
research. They were then instructed to warm up before
exercising. Afterward, they engaged in physical acti-
vity, which included resistance training.

Assessed for eligibility (n=40)

Excluded (n=18)
¢ Not meeting inclusion criteria (n=18)

A 4

A4

o Decline to participate (n=0)

Randomized (n=22)

Y

!

Resistance Training (GL) (n=11)

[

!

Control (CO) (n=11)

!

Pre-test blood sampling

!

Physical exercise according to the group

|

Post-test blood sampling

Laboratory analysis

Fig. 1. The CONSORT flowchart

Before the exercise, 3cc of blood was taken as
pretest data, and after the exercise, 3cc of blood was
taken as post-test data. After that, the blood samples
were centrifuged to separate the serum. After the
centrifugation was complete, the blood serum was
taken for laboratory analysis to check MDA levels.
This laboratory analysis was carried out at the
Physiology Science Laboratory Installation, Faculty
of Medicine, University of Brawijaya, Malang. The
method for examining MDA levels used the ELISA
(enzyme-linked immunosorbent assay) method with
human reagents. Finally, as a form of accountability,
after reviewing the data, the researcher compiled a
written report of the research results.
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Resistance Training (GL) consists of group trai-
ning sessions where participants receive instruction
on exercise techniques and have their performance
evaluated by trained professional trainers. Each
training session lasts for 60 minutes and is delivered
acutely. A 10-minute warm-up, 40 minutes of core
training, and a 10-minute cool-down precede the
workout. Targeting both the upper and lower body,
the 40-minute strength training session consists of
three sets of ten exercises, such as the seated row,
shoulder press, chest press, lateral pull-down, abdo-
minal crunch, leg press, leg extension, triceps push-
down, and seated bicep curl. Each resistance exercise
is carried out in compliance with the National
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Strength and Conditioning Association's criteria,
which have been applied in earlier research [17]. Each
exercise involved 8-10 repetitions in 3 sets, with 5-
10 minutes of recovery between sets. The intensity of
the exercise was 75-80% of 1RM. Participants were
assessed using seated leg presses and upper and lower
body bicep curls to determine their 1RM. Participants
were placed with their knees bent at a 90-degree angle
following their leg press warm-up. After applying a
conservative load to the machine, participants were
told to completely extend their knees and repeat the
process until they became tired. The weight was
raised for sitting bicep curl participants in a range of
100 degrees, from full extension to fatigue. Due to the
participants' inexperience and potential for harm,
IRM was calculated for each participant using a
formula rather than being measured directly Brzycki,
1993: 1RM = (Total weight lifted (kg)/(102.78 —
(002.78 x number of repetitions)).

The control group (CO) was asked to just sit and
lie down at the designated research location. The only
activities allowed were playing with cell phones,
sitting, and walking to the bathroom in the designated
area. Participants in this group were allowed to play

with their cell phones and communicate with their
groupmates to overcome boredom while waiting in
line to have their blood drawn.

After the data collected, statistical analysis was
carried out using SPSS software version 16.00. The
data was subjected to a descriptive analysis in order
to ascertain the mean and standard error. As a
normalcy test, the Shapiro-Wilk test was also em-
ployed in this study. To determine if the data were
normally distributed, a difference test was developed
using the paired t-test methodology. The data was
examined using the Wilcoxon signed-rank test, howe-
ver if the results showed otherwise [19].

With registration number:
DP.04.03/F.XX1.30/00841/2025, we obtained ethical
clearance from the Ethics Committee of the Malang
Health Polytechnic prior to data collection. Further-
more, this study adheres to the Declaration of Hel-
sinki, and prior to the study, we obtained written
informed consent from the study respondents.

RESULTSANDDISCUSSION

The results of the analysis of subjects’ charac-
teristics in each group are presented in Table 1.

Table 1
Characteristics of research subjects
Data Group N Mean + SD p-value

Age Resistance Training 11 20.36+1.12 1.000
Control 11 20.36+1.74

Height Resistance Training 11 156.8215.25 0.748
Control 11 155.91+6.51

Weight Resistance Training 11 54.73£8.05 0.359
Control 11 51.82+7.06

Body Mass Index Resistance Training 11 22.20+2.68 0.454
Control 11 21.37+2.98

Systolic Resistance Training 11 114.64+15.72 0.707
Control 11 111.09+17.04

Diastolic Resistance Training 11 76.18+9.91 0.598
Control 11 73.81+8.94

This section presents statistics and information
regarding the general description of the participants
in Table 1. The characteristics of each group are
presented in this table. Data are presented as
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mean + standard deviation. The t-test results from the
initial study showed no significant difference
between the resistance training group and the control
group (p>0.05).
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The results of the normality test for each group
are presented in Table 2.

Based on the normality test in Table 2, the MDA
data for all groups were normally distributed

(p>0.05). Therefore, the next test performed was a
paired-samples t-test.

The results of the MDA analysis between pre-test
and post-test in each group are presented in Figure 2.

Table 2
Normality test results
Shapiro-Wilk
Data Group
N p-value

Malondialdehyde Resistance Training (Pre-test) 11 0.325
Resistance Training (Post-test) 0.057

Control (Pre-test) 11 0.452

Control (Post-test) 0.187

Table 3 shows the results of the paired-samples t-
test. Data are presented as mean + standard deviation.

This study aimed to determine the effect of
resistance training on reducing MDA levels, a marker
of oxidative stress. The study findings showed that
MDA levels, an indicator of oxidative stress, can be
significantly reduced through acute resistance
training. Resistance training is becoming more widely
acknowledged as a successful non-pharmacological
strategy that offers a number of health advantages and
can enhance the standard of living of people [15].
According to other research findings, eight weeks of

3-
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Pre-test Post-test

Resistance Training (GL)

high-intensity exercise significantly reduced MDA
levels, an indicator of oxidative stress [20].

Membrane lipid peroxidation mostly produces
MDA inside cells, which is subsequently expelled
into the extracellular environment [20].The reduction
in MDA levels is due to improved antioxidant de-
fenses and mitochondrial function. Consequently,
resistance training can reduce MDA levels, which is
beneficial for preventing oxidative stress. We shall go
into greater depth on the phases of MDA drop during
resistance training, though.

g
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Pre-test Post-test

Control (CO)

Fig. 2. GL group given resistance training intervention significantly
reduced MDA levels in women with a sedentary lifestyle (*p<0.05)
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Table 3

Results of malondialdehyde levels (nmol/mL)

Paired-Samples t-test

Data Group
meantSD p-value
Malondialdehyde Resistance Training (Pre-test) 1.81+0.58 *0.001
Resistance Training (Post-test) 1.1510.43
Control (Pre-test) 1.81+0.71 0.224
Control (Post-test) 1.89+1.23

Notes. There was a significant difference in the (GL) group with resistance training intervention (“p<0.05) and there was no significant difference in

the (CO) group (p>0.05).

Resistance Training and Oxidative Stress

Exercise causes the body's ROS levels to rise, but
it also raises endogenous antioxidant levels, which
controls the body's defensive mechanism [21]. An
imbalance between the body's greater amounts of free
radicals and antioxidants causes oxidative stress,
which happens during exercise [22]. The body can
reach a stable state of health in a variety of methods,
including exercise, which can boost cardiac output,
improve cardiovascular function, and improve the
metabolic system to meet the needs of the muscu-
loskeletal system. Maximal oxygen absorption, mito-
chondrial ATP synthesis, oxidative capability, and
post-exercise muscle exhaustion can all be impacted
by aerobic exercise [23].

Regular exercise will also gradually reduce sarco-
penia, or the aging-related loss of muscle mass [12].
Muscle endurance is increased by increased skeletal
muscle contraction during exercise [24]. Exercise-
induced oxidative stress is assessed using malon-
dialdehyde (MDA) as a biomarker [25]. Endogenous
antioxidants, such as important enzymes such as
catalase (CAT), superoxide dismutase (SOD), and
glutathione peroxidase (GPX), which support the
body's defensive mechanism against free radicals,
also rise during physical activity [25]. Glutathione
peroxidase and catalase help SOD, an endogenous
antioxidant, transform H»O; into H,O [26].

Physiological Mechanisms of Resistance Training
in Reducing Malondialdehyde Levels

As a result of regular cellular metabolism, living
things' cells typically produce reactive oxygen spe-
cies (ROS), which are essential for preserving cellular
homeostasis. Low to moderate levels of ROS are
implicated in immunological responses, inflam-
mation, learning, memory, and synaptic plasticity in
physiological contexts [27]. Nevertheless, excessive
ROS generation can be dangerous, leading to dama-
ging oxidative changes in cellular components, such
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as mitochondrial structures, which are the initial site
of ROS-induced damage [28]. However, the human
body has a number of antioxidants, such as the
glutathione (GSH) and superoxide dismutase (SOD)
systems, that work to counteract the effects of oxi-
dants [29]. The creation of ROS can overwhelm
antioxidant defenses when the generation of free
radicals and detoxification are out of balance. This
can result in oxidative stress, a hazardous condition,
and a general deterioration in cellular function. Both
aging and other clinical instances involving mito-
chondrial malfunction exhibit this behavior [30]. The
brain is especially susceptible to oxidative stress and
injury due to its high oxygen consumption, inade-
quate antioxidant defenses, and high concentration of
oxidation-sensitive polyunsaturated lipids [31].
Another study found that while glutathione levels
dropped after six months of soccer training, blood
catalase (CAT), superoxide dismutase (SOD), and
lipid peroxidation increased [20]. These results sug-
gest a strong correlation between elevated catalase
activity and elevated lipid peroxidation index, a sign
of oxidative damage. Additionally, it should be
mentioned that CAT is regarded as an intracellular
enzyme, and that tissue and cellular damage con-
tribute to its rise in serum levels [32].The concept and
mechanism of oxidative stress, which refers to the
imbalance between oxidants and antioxidants that
causes cell damage, was originally presented in 1985
[33]. At first, it was understood that oxygen is pri-
marily utilized by living cells and that it initiates redox
reactions [34]. The connection between oxidants and
antioxidants in metabolism has been the subject of
much research as a result of this theory [34].
Oxidation reactions take place throughout the
human respiratory chain, such as when oxygen is
taken in and transformed into energy in the mito-
chondria, which also causes an increase in ROS [12].
Numerous environmental factors, including changes
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in nutrition, antigens, immunity, stress, and oxygen
concentrations, all have an impact on cellular
physiology and cause constant cellular adaptation.
Given its extensive distribution in human tissues,
SOD may play a significant role in shielding the
organism from oxidative stress brought on by free
radicals [35]. It has been demonstrated that after
exercise, SOD, glutathione, and catalase levels rise
[36]. Therefore, body's enhanced antioxidant levels,
which can neutralize free radicals, are the reason for
the drop in MDA levels that happens following
resistance training. Free radicals are transformed into
H202 (hydrogen peroxide) by the enzyme SOD [35].

A transition metal is necessary for all three of the
SOD enzyme's isoforms to activate the enzyme's
active site [37]. One of the main antioxidant enzymes
that is present outside of cells is plasma SOD, also
known as EC SOD [38]. The body, on the other hand,
achieves a dynamic equilibrium between the anti-
oxidant and oxidation systems by reducing or
eliminating oxidative byproducts through a sequence
of metabolic events [36]. High-intensity exercise can
change antioxidant levels, which can affect redox-
related physiological processes, according to a
preliminary 2019 study [39]. In short, the decrease in
MDA levels after resistance training is due to a
physiological increase in SOD, an antioxidant, in the
body. This neutralizes MDA levels to prevent oxi-
dative stress and further cell damage triggered by free
radicals. This is a physiological response to exercise,
which is part of the oxidation reaction process to
maintain homeostasis.

Strength and Limitations

The most reliable scientific approach, a ran-
domized controlled trial, eliminates the risk of
unclear cause-and-effect relationships, making it the
strength of our study. We also discuss the limitations
of our study, such as its small sample size. We
acknowledge that a larger sample size would provide
a better understanding of the results. This is indeed a
limitation of our study. Furthermore, our intervention
focused solely on resistance training. Therefore, it is

unclear which type of exercise is effective in lowering
MDA levels. Therefore, further research is recom-
mended to examine this, for example, by comparing
resistance training and aerobic exercise in lowering
MDA levels. This is important to determine which
type of exercise is most effective in lowering MDA
levels. The impact of resistance training on other
biomarkers, such as creatine kinase, interleukin 6, and
protein carbonyl levels, needs further exploration.
This is crucial for understanding the inflammatory
response to exercise.

CONCLUSIONS

1. The study results showed that resistance trai-
ning can significantly reduce malondialdehyde levels,
a marker of oxidative stress.

2. The decrease in malondialdehyde levels after
resistance training occurs due to the physiological
response to exercise, which increases antioxidant
levels in the body, which in turn neutralizes free ra-
dicals such as malondialdehyde.

3. Therefore, resistance training is highly recom-
mended to reduce the adverse effects of oxidative
stress.
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