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optimize endorphin levels, and decrease
malondialdehyde levels
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ABSTRACT
Background: Physical fitness determines the level of human health. A
good physical fitness can be achieved if conducted with a balance and
active physical fitness. The aims of this study was to elucidate the effect
of balanced physical exercise on physical fitness, endorphin levels, and
malondialdehyde (MDA) levels.
Methods: This study was a true experimental with pretest-posttest
control group design using 24 students of IKIP PGRI Denpasar. Selected
samples divided into two groups: the control group given conventional
physical training (P0) and the treatment group given balanced
physical training (P1). Physical fitness tests was performed using
Cooper method and blood sampling was done to evaluate the level of
endorphins and MDA before (pre test) and after (post test) treatment
of 8 weeks. The data of endorphin and MDA levels were analyzed using

independent T test. Whereas, the physical fitness was analyzed using
Mann-Whitney U test.
Results: Physical fitness of the group given a balanced physical
training was significantly higher compare to the group given a
conventional physical training (p < 0.05). Balanced physical training
was proven to enhance physical fitness as measured by the Cooper
method better than conventional physical training. In contrast, the
levels of endorphins of the balanced physical training group did not
different with the conventional physical training group (p > 0.05).
Levels of MDA of balanced physical training group also did not different
with the conventional physical training group (p > 0.05).
Conclusions: Balanced physical training can maintain physical fitness
of people and improve the health and quality of life.
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INTRODUCTION
Good physical fitness can only be achieved if
conducted with active and balanced physical exercise. Physical exercise is conducted to improve the
function of the body in order to fulfill the body
need optimally when do exercise.1 Physical training
which conducted actively and regularly in accordance with scientific principles will maintain the
levels of hormones including sex hormones accompanied by the release of endorphins that will give
a sense of fresh and excited to our bodies, so as to
maintain bodies function better.2
Various reports indicate that the frequency,
intensity, time, type (FITT) in sport determine the
balance of body functions.1,3 Imbalanced physical
activity patterns are often and always occurr until
today. The imbalance of exercise cause unbeneficial
exercise or accelerated aging and death. Excessive
physical activity will lead to the formation of free
radicals and malondialdehyde (MDA), while the
balance physical activity will not stimulate an
increase in free radicals.4 Free radicals can cause
damage to the both nuclear and mitochondrial
DNA, cell membrane, protein, lead to lipid peroxidation, and accelerate the aging process. The
malondialdehyde augurs to assess free radicals in
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the blood. Measurement of free radicals in the body
is very difficult due to unstable nature of free radicals, so its often measured indirectly through their
derivative products such as MDA. The malondialdehyde is enzymatic and non-enzymatic product of
prostaglandins breakdown, endoperoxide and the
end product of lipid peroxidation.5
Physical activity will improve several hormones
such as adrenaline, corticotropin releasing factor
(CRF), and endorphins.6 This is normal and these
level will return to normal in a few times when activities are carried out within the bounds of reasonable
according to the ability of the body’s training zone.
The release of endorphins by the pituitary gland
causes a pleasant and excited feeling so that someone who is experiencing a period of endorphins is
more eager to continue physical activity regardless
of the condition of the body anymore.3 This situation often experienced in the sports or in everyday
life so that the athlete or non-athlete during exercise tend to do sports or other activities in excess.7
Therefore it is necessary to do balance physical
activity in our everyday behavior since it is contributes in aging process and death. Should be observed
that the stimulation by high concentrations of
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endorphins which tend to excessive physical activity
that accelerates the aging process and fasten death.
Physical activity both in sports and in everyday life
should be done in a balanced and well-balanced
physical activity must be patterned into a healthy
lifestyle.8 This study aimed to elucidate the effect
of balanced physical exercise on physical fitness,
endorphin levels, and malondialdehyde (MDA)
levels.

be performed to conventional training group (P0)
and treatment group (P1). Training were then
conducted for 8 weeks according to the groups. The
measurement of variable after 8 weeks of training
including measurement of physical fitness, the
levels of endorphin levels and MDA were done
(post test). The data obtained were analyzed using
the Mann-Whitney U test for physical fitness and
Independent T-test for endorphin and MDA.

MATERIALS AND METHODS

RESULTS

This study was an experimental study, using a
randomized pretest-posttest control group design
(Pocock, 2008). The subjects were male, physically
and mentally normal based on medical doctor
examination, aged around 18-30 years old, have a
normal body weight with body mass index (BMI)
within 18.5 to 23, and willing to be the subject of
research. The subjects were divided into 2 groups:
the control group were given conventional training
(P0) and the treatment group were given balance
physical exercise designed in accordance to exercise physiology (P1). The study was conducted by
measuring physical fitness (Score Cooper), the
levels of endorphin levels and MDA in the phase
prior to study. Evaluation was done to all of the
variables prior to the study (pre test) in order to
determine the suitable training module based on
exercise physiology in accordance with FITT to

Physical Fitness
The median of Cooper score at first day in both
groups was not different (p > 0.05), while at last day
was significantly different (p < 0.05) (Table 1). From
the results of this study, it can be clearly seen that a
balanced physical exercise improve physical fitness
better than conventional physical exercise (figure 1).

Table 1 Cooper score comparison test
Data
Pretest

Posttest

Group

n

Cooper
score

Quartile

U

p

Conventional Physical
Exercise (P0)

12

3.00

2.00-3.75

70.50

0.932

Balance Physical
Exercise (P1)

12

3.00

2.00-3.75

Conventional Physical
Exercise (P0)

12

3.00

2.00-3.00

16.00

0.001

Balance Physical
Exercise (P1)

12

4.00

3.00-5.00

Levels of Endorphins
There was no difference of endorphins levels
between conventional exercise group (P0) and
balanced exercise group (P1) after treatment of 8
weeks (p > 0.05) (Table 2).
Levels of Malondyaldehide (MDA)
The test results of MDA level showed that the average MDA at the end of the eighth week in both
groups after the treatment was not significantly
different (p > 0.05) (Table 3).

Figure 1 Cooper score comparison
Table 2 Comparison test of endorphins levels
Time
First day

Last day

494

Data

Group

n

Mean
(ng/mL)

SD

T

p

Pretest

P0
P1

12
12

0.195
0.145

0.04
0.03

3.155

0.005

Posttest

P0
P1

12
12

0.168
0.163

0.06
0.06

0.184

0.855

Pretest

P0
P1

12
12

0.208
0.228

0.08
0.11

-0.494

0.626

Posttest

P0
P1

12
12

0.176
0.152

0.07
0.07

0.636

0.531

Figure 2 Endorphin level comparison
Published by DiscoverSys | Bali Med J 2016; 5 (3): 493-496 | doi: 10.15562/bmj.v5i3.337

ORIGINAL ARTICLE

Table 3 Comparison test of MDA levels
Time
First day

Last day

Data

Group

n

Mean of
MDA (µM)

SB

T

p

Pretest

P0
P1

12
12

0.300
0.290

0.05
0.11

0.048

0.962

Posttest

P0
P1

12
12

0.347
0.351

0.07
0.12

0.074

0.942

Pretest

P0
P1

12
12

0.258
0.315

0.08
0.15

1.136

0.268

Posttest

P0
P1

12
12

0.256
0.273

0.09
0.12

-0.392

0.699

Figure 3 Malondyaldehide level comparison

DISCUSSION
The results of this study showed that the median
of Cooper score at first day in both groups was
not different (p > 0.05), while at the last day the
median of Cooper score was significantly different
(p < 0.05). It clearly shows that the balance physical
exercise for 8 weeks could increase physical fitness
represented by reducing time needed for run as
far as 2.4 km, which are grouped into 5 category
(1: very poor, 2: less, 3: medium, 4: excellent and
5: trained). The treatment group showed a median
score of 4 and the control group showed a median
score of 3.9,10
Improving of aerobic capacity on the physical
training is highly dependent on the initial fitness
level, intensity, frequency, and duration of exercise.
Beside of these factors, in fact variation and types
of training also determine the physical fitness.
Bicycling apparently showed better improvement
of physical fitness compared to treadmill.11 In this
study, both groups had an equal initial fitness level,
frequency and duration of training. However, the
treatment was different in case of intensity and type
of exercise. The intensity of exercise was measured
within training zone of 70-80% and the exercise
type of aerobic training given to treatment group
(P1) indicates a better of physical fitness compare
to control group (P0) given conventional exercise
of futsal. There was no increase in physical fitness in
control group (P0) may be due to exercise intensity
Published by DiscoverSys | Bali Med J 2016; 5 (3): 493-496 | doi: 10.15562/bmj.v5i3.337

below the 70-80% zone. This result was supported
by the fact that there was no change in resting pulse
rate and exercise pulse rate despite been given treatment for eight weeks.
The result from this study showed that there was
no difference of endorphins levels between conventional exercise group (P0) and balanced exercise
group (P1) after 8 weeks of treatment (p > 0.05).
These results implied that conventional exercise is
able to maintain balanced training conditions in
accordance with the ability of the body organ function monitored from cardiovascular function.
This balance training help the body maintain a
withstand physical intensity, resulting in increased
endorphin from rising too high, but according
to the balance intensity.12 This balance which can
control the body so that the intensity of the exercise is not to reach excessive exercise. In contrast
to the treatment group where the physical activity
was not limited, but depends on the ability of the
body. When endorphins increased due to increased
physical exercise, our brains are triggered to an ever
growing increase exercise intensity.13,14 Spending
is very triggered endorphins in the medium
and high intensity.15 But in this treatment group
turned out to be an increase in endorphins in the
treatment group was higher but not significantly.
This condition indicates that the treatment group
when performing physical activities do not impose
themselves but still in accordance with his physical
abilities in accordance with the exercise zone. So
the group is still doing physical activity as much as
possible but do not push themselves and not going
through an uncomfortable situation.16 Training
for 8 weeks this causes the body is able to adapt to
regulate the dispensing of endorphins.13 But first
there is a slightly different opinion that spending
more endorphins triggered by anaerobic training
than aerobic training (endurance) and an increase
in endorphins increase after 1 hour.17 Ten years later
it was reported that spending endorphins occurs
more in aerobic training than anaerobic training
and has been an increase in physical training for 30
minutes.18 Therefore, the physical examination was
conducted for 30 minutes.
The effect of physical exercise on the response
of endorphins is still being debated. One study
reported no significant difference was found in a
long training for 8 weeks. Other studies showed an
increase of endorphins during physical exercise.
Physical training can increase sensitivity to the
effects of opioids, which in turn will reduce the
amount of endorphins needed to give effect to the
body. Regular physical training on the production
of endorphins during physical activity will decline
more slowly than the condition before physical
exercise.11
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Endorphin levels in the eighth week in the control
group decreased after exercise from 0.208 ng/mL to
0.176 ng/mL, while in the treatment group from
0.228 ng/mL to 0.152 ng/mL. The comparison value
of the final (post) endorphins at week eight was
significantly different (p < 0.05), but the analysis of
comparative differences in the final value and the
initial value at week eight was not significant (p >
0.05) due to the initial value at week eight are different. These results indicate that the two groups were
able to adjust to the physical capacity of their physical needs. This result was achieved by the control
group did moderate physical activity (value 3) and
the treatment group with the ability of physical
activity is good (grade 4).9,10 This condition can
be achieved in the zone-intensity aerobic exercise
(endurance) between 70%-80%.3
In this study, the average MDA end of the eighth
week in both groups after the treatment was no
different (p > 0.05). This situation is caused by the
two groups when performing aerobic exercise is
still in intensity (70% -80%).19 It is in accordance
with the conclusions of a research that regular
physical activity and manipulation massage will
lower the levels of MDA, increase SOD (superoxide
dismutase), and glutathione.20
Endurance exercise in chronic exercise is more
useful for lowering MDA than acute exercise.20,21 In
this study, both groups showed decreased levels of
MDA but did not differ between treatment groups
with the control group.

Based on the results of this study it can be concluded
that balance physical exercise improve physical
fitness better than conventional physical exercise,
optimizing the endorphin levels but did not differ
significantly compared with conventional physical
training, and reduce levels of MDA but not significantly different compared to conventional physical
training.

3.
4.

496

7.
8.

9.
10.
11.

12.
13.

14.
15.

16.

18.
19.

20.

21.

REFERENCES
2.

6.

17.

CONCLUSION

1.

5.

Nala IGN. Prinsip Pelatihan Fisik Olahraga. Denpasar:
Udayana University Press; 2011.
Cossabon K. Exercise and “The Endorphin Rush”.
2010 [accessed January 13, 2010]. Available from:
http://www. Exercise for Happiness.
Sharkey BJ. Kebugaran dan Kesehatan (Fitness and
Health). Jakarta: Pt Raja Grafindo Persada; 2011.
Clarkson PM, Thompson HS. Antioxidants: what role do
they play in physical activity and health?. Am J Clin Nutr.
2000;72(2):637s-646s.

Liebler DC, Burr JA, McClure TD, Chaudhary AK, Rouzer CA,
Nokubo M, et al. Analysis of Product of Antioxidant
Reactions by Mass Spectrometry and Detection of
Endogenous Malondialdehyde-Deoxyguanosine Adduct
in Humans. Auroma OI, Cuppett SL, editors. Antioxidant
Methodology: In vivo and in vitro Concepts. Illinois:
AOAC Press; 1997.
Ludington A, Diehl H. Health Power. New York: Review &
Herald Publishing; 2011. P. 331-3.
Klosterman. Endorphins. 2005 [accessed June 22,
2011]. Available from: http://www.chronogram.com/
issue/2005/11/wholeliving/index.php.
Pangkahila JA. Healthy life style and exercise benefits for
slowing down aging processes and improve sexuality. The
20th International Meeting of Physiology; 2010 October
14th; Palembang, Indonesia.
Cooper KH. Aereobic. New York: M Evans and Company;
1982.
Cooper KH. Sehat Tanpa Obat: Empat Langkah Revolusi
Antioksidan yang Mengubah Hidup Anda. 1st edition.
Bandung: Penerbit Kaifa; 2001. p. 73-89.
McArdle WD, Katch FL, Katch VL. 2010. Exercise
Physiology: Nutrion, Energy, and Human Performance.
Philadelphia: Lipponcott and William and Wilkins the
Point; 2010. p. 452-7.
Haruyama S. The Miracle of Endorphin. Jakarta: Kaifa PT
Mizan Pustaka; 2011. p. 15-9.
Golland LC, Evan DL, Stone GM, Tylor-McGowan DR,
Rose RJ. Plasma Cortisol and β-endorphine
Concentrationin Trained and Over-trainined Standard
bred Racehorses. Pflugers Archive. 1999;439(1-2):11-7.
Goldfarb AH, Jamurtas AZ. Beta-endorphin response to
exercise. An update. Sports Med. 1997;24(1):8-16.
Radosevich PM, Nash JA, Lacy DB, O’Donovan C,
Williams PE, Abumrad NN. Effects of low- and high-intensity exercise on plasma and cerebrospinal fluid
levels of ir-beta-endorphin, ACTH, cortisol, norepinephrine and glucose in the conscious dog. Brain Res.
1989;498(1):89-98.
Pangkahila JA. Sport Medicine in Regenerative Medicine.
International Symposium II CME and WS × Men’s Health:
Regenerative Medicine, reproduction, Sex and Aging; 2013
September 27-29th; Surabaya, Indonesia.
Schwarz L, Kindermann W. Changes in beta-endorphin
levels in response to aerobic and anaerobic exercise. Sports
Med. 1992;13(1):25-36.
Landry G.. Eight Hormones and Exercise. 2002 [accessed
November 7, 2008]. Available from: http://www.liftforlife.
com/ Hormones And Exercise.htm.
Shahandeh M, Roshan VD, Hosseinzadeh S, Mahjoub S,
Sarkisian V. Chronic exercise training versus acute endurance exercise in reducing neurotoxicity in rats exposed to
lead acetate. Neural Regen Res. 2013;8(8):714-22.
Karabulut AB, Kafkas ME, Kafkas AF, Onal Y, Kiran TR.
The effect of regular exercise and massage on oxidant
and antioxidant parameters. Indian J Physiol Pharmacol.
2013;57(4):378-83.
Kelly KA, Havrilla CM, Brady TC, Abramo KH, Levin ED.
Oxidative stress in toxicology: established mammalian and
emerging piscine model system. Environmental Health
Perspective. 1998;106(7):375-84.

This work is licensed under a Creative Commons Attribution

Published by DiscoverSys | Bali Med J 2016; 5 (3): 493-496 | doi: 10.15562/bmj.v5i3.337

