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Music with exercise could improve left ventricular performance, thereby decreasing the extent of tissue
damage in the left ventricle of the heart. The study aimed to measure sports intervention with fast tempo
music (Allegro) on the extent of cellular damage to the left ventricular myocardial tissue of the heart. This
study used an experimental research design using a Random Controlled Group Posttest-Only Design. A
control group was played Allegro music, a moderate sports group was played Allegro music, and a high-
intensity sports group was played Allegro music using Wistar white rats of the male sex. Sport was
performed using a special treadmill for mice for ten weeks. Data analysis was performed using ANOVA
test. The results of this study show that there was a difference in left ventricular wall thickness in the heart
between the control group and allegro music group, moderate exercise group with allegro music, and high-
intensity group with allegro music (F=19,636; p=0.001). This study showed that high-intensity exercise with

allegro music has the potential to improve the health of the left ventricle of the heart.

1 BACKGROUND

Heart disease ranks first as the 10 most common
diseases according to WHO data in 2008. The cause of
death in 17 million people was 43.3% by heart disease
(Kay and Santos, 2008). The cause is lack of physical
activity and sports (Agarwal, 2012). Exercise can
improve cardiac function, quality of life, reduce the risk
of heart disease and improve physical function
(Hordern et al., 2012). However, poorly managed sport
creates an increased risk of stress resulting in lower
quality of health and may lead to an increase in heart
attack, both stimulant and responsive (Uchakin, 2003).
Arrhythmias may be caused by excessive exercise, not
only in untrained individuals but also in trained
individuals such as athletes. Arrhythmias may occur in
professional athletes due to excessive exercise doses
resulting in overtraining. Excessive exercise can have
an impact on the deterioration of health and
achievement. Heart disease causes problems and needs
to be revealed. So there will be no ambiguous opinion
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between sports with heart disease problems (Pepe
etal., 2013).

Exercise will produce a good physical
condition. Excessive exercise and improper doses
can lead to an increase in blood pressure.
Excessive blood pressure during exercise may
result in the addition of a parallel sarcoma, so
dilated cells occur that increase left ventricular
wall thickness without reducing the size of the
deep cavity at the time of diastole with left
ventricular ~ concentric ~ development in
hypertrophy (Fernandes et al, 2011). This results
in fatigue that triggers an increase in stress
hormones in high competition situations
(Hackney, 2006). The high stress of competition
can cause physical, physiological and
psychological stress (Uchakin, 2003), resulting in
early symptoms of arrhythmias and triggering
hypertension, ischemia, and heart attacks leading
to death. Necrosis of cells that die from an acute
injury are usually swollen and ruptured by the
loss of membrane integrity (Guyton, 2007).
Active cells will continuously adjust cell structure
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and function to accommodate change and suppress
extracellular impact. This is usually depend on
intracellular homeostasis. During ischemia during
exercise, there is a decrease in oxygen and ATP levels
in the cells (Araujo et al., 2014).

The body responds to exciting and fun sport. High-
intensity exercise will activate Hypothalamic-Pituitary-
Adrenal (HPA) axis and Sympathy Adrenal Module
(SAM) (Usui et al., 2011). So, when exercising, the
heart will respond and the rest are determined by the
autonomic nerves. Exercise is performed through two
mechanisms, namely the central nervous and
autonomic nerves. Central nerves cause changes in the
sympathetic nerves and parasympathetic nerves
(Sugiharto, 2014). Increased sympathetic nerve stimuli
lead to high norepinephrine, resulting in increased
cardiac output and stress affecting the systemic lungs,
liver, lymph, and heart muscle activation. However,
exercise with pleasure and joy will decrease stress so
that the work of the HPA axis is inhibited. Increased
exercise intensity leads to increased HPA axis work
that increases the hormone cortisol while affecting the
activity of glucocorticoids and corticosteroids, which
cause resistance to insulin  receptors, The
Hypothalamic-Hypophysis-Adrenal (HHA) axis
decreases immunity to disease and increases incidence
of heart disease (Liu et al., 2000). Exercise should be
well managed, not just the right dose of exercise, but it
should also provide a sense of fun. Listening to music
tends to give a sense of fun to enjoy sport (Lin et al.,
2011).

Exercise is able to reduce stressors by listening to
music. Music that is heard during exercise changes the
stressor into a stimulator through a coping mechanism.
Exercise while listening to loud music can increase the
heart rate higher than by doing sport and listening to
slow music (Sugiharto, 2014). This is because music
can divert attention from fatigue when listening to
music based on the right choice so as to improve body
performance (Sabaghian, 2013). In addition, music can
reduce the risk of stress, anxiety levels, and increase
the pleasure caused by a decrease in plasma
norepinephrine and cortisol (Uedo et al., 2004). So
music can be a stimulator that is able to create a good
homeostasis for the body. However, sports with music
can also be risky if excessive or inappropriate exercise
dosing is given.

On the basis of this background, the researchers
aimed to prove that sports intervention with fast tempo
music (Allegro) affects the damage level of
myocardiocytes of the left ventricle of the heart in
Wistar rats.

2 METHODS

Experimental research with a Randomized
Controlled Group Posttest-Only Design was
conducted with three groups: moderate group
with allegro music, high-intensity group with
allegro music, non-sports control group with
allegro music, and random sampling using a
"matching” technique (Sugiharto, 2006). This
study used 24 rats with each group divided into
eight rats. The study was conducted using
healthy, 6-7-month-old Rattus norvegicus Strain
Wistar rats weighing 300-350 grams. The animals
were exercised on a modified treadmill of mice
three times a week, 900-4,100 seconds, 3-6 sets,
6-10 repetitions, for 10 weeks, using a high
intensity with a speed of 22-25 meters/min (80%
VO2Max) and moderate intensity speed of 14-16
meters/minute (65-70% VO2Max) (Kim et al.,
2013), starting at 05.00 pm until completion. The
animal examination procedure using the
Hematoxylin-Eosin (HE) staining method and left
ventricular myocardiocyte measurement was
applied along with the histology quantitative
analysis method on a Microscope Olympus BX
51 and OlyVIA data software, which can be used
if using Microsoft Excel in the Pathology
Laboratory of the Faculty of Medicine
Universitas Brawijaya Malang. All data were
tested using the Packet for Social Science (SPSS
16.0) application. Maintenance of animal
experiment subject was located in lecture building

of Nursing and Midwifery, Universitas
Brawijaya.
3 RESULTS

The results of the research are shown in Figure 1.

Kerusakan
my ocardiosit

Control Moderate High Intensity

379



SIPS 2017 - Surabaya International Physiology Seminar

Figurel: The mean of damage to the Myocardiocyte
Treatment Group.

Table 1: Homogeneity Test of Data Damage to
Myocardiocytes of the Left Ventricle of the Heart.

Levene dfl df2 Sig.
Statistic
11.512 2 20 0.100

Based on the homogeneity test results (Table 1) the
left ventricle of the heart was homogeneous because
(Sig. > A, with o = 0.01), and then the test was
continued with the ANOVA test.

Table 2: Anova Differential Test of Damage to
Myocardiocytes in the Left Ventricle of the Heart.

F Sig.
19.636 0.001

Between Groups
Within Groups
Total

Based on the different Anova test there was a
significant difference between the moderate intensity
exercise group, high-intensity exercise group, and
control group with allegro music with regard to left
ventricular myocardiocyte damage (P < 0.05, with P =
0.001).

4 DISCUSSION

The high cell damage in the left ventricle of the heart in
high-intensity sports with allegro music was directly
proportional to the thickness of the ventricle. So, the
possibility of damage resulting from the effects of high-
intensity exercise does not equate to a decline in heart
function because of the high damage to myocardiocytes
increases the remodeling of heart cells in the left
ventricle with remodeling that replaces the new cells
which increases the work of the heart. Cell necrosis is
cell death from acute lesions which are usually swollen
and broken due to loss of membrane integrity (Guyton,
2007). The active cells will continuously adjust cell
structure and function to accommodate change and
suppress extracellular impact. This is usually depend on
intracellular  homeostasis. As cells experience
physiological suppression or pathological stimulation,
they undergo adaptation, achieve new conditions, and
maintain cell survival and function. The main responses
are hypertrophy, hyperplasia, atrophy, and metaplasia.
During ischemia, while exercising, there is a decrease
in oxygen and ATP levels in the cells. This decrease is
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associated with increased cellular oxidant
production, excessive calcium ions (Ca2+),
elevated levels of hydrogen ions (H), and calcium
activation with protease calpain. In early
reperfusion, there is acute excess cellular calcium
and the production of oxidants in the heart
muscle. Collectively, increased levels of calcium
and oxidants promoting calpain and caspase-3
activation contribute to cellular injury, which can
lead to cell death. Ischemia contributes to cellular
injury and cell death from necrosis and apoptosis.
The higher heart response due to high-intensity
exercise triggers high levels of proliferating cell
nuclear antigen (PCNA) proteins indicated by
cardiac remodeling or heart growth that increases
the incidence of cardiac myocyte hyperplasia
while elevated levels of heart MRNA, Myocyte
Enhancer Factor MEF2C, GATA4, and ACTA1
increase the hypertrophy of cardiac myocytes
(Alonso-Montes et al.,, 2008). High-intensity
exercise without the use of music causes damage,
but such damage has the potential to improve
cardiac performance (Cassidy et al., 2016).
Remodeling occurs after 1-5 minutes of ischemia,
resulting in fibrillation without cell death in
ventricular  contraction  performance, and
ischemic and remodeling rates are at the highest
when ischemic occured over 20 minutes exercise
(Powers et al., 2008). High-intensity exercise
will improve Cyclic Adenosine Monophosphate
(CAMP). Protein Kinase A (PKA) send signal
toward target proteins such as L-Type Ca Chanel
(LTCC) to Sarcoplasmic Reticulum (SR) which
plays a phospolamban role for contraction of
Troponin C, | and T. In addition, it also binds
ions to increase heart rate (Gordan et al., 2016).
Heart rate increased will trigger blood pressure
and cause parallel sarcomeres increased, resulting
in widened cells that result in increased left
ventricular wall thickness without reducing organ
size at the time of diastole with left concentric
development resulting in hypertrophy (Fernandes
etal., 2011).

Music affects the contraction of the heart, and
this depends on the type of music being heard.
Previous research has shown that exercise with
fast music increases the heart rate compared with
slow music (Sugiharto, 2014). Likewise, other
studies have proven that exercise accompany by
music will stimulate central nervous system and
autonomic nerves, health, emotional, and
physiological adaptations that reduce the stress
caused by exercise (Perez-Lloret et al., 2014).
Basically, exercise is a stressful condition which
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the body responds to by activating the cardiorespiratory
system, the locus ceruleus (LC/norepinephrine (NE),
metabolic system and HPA axis system. Sport stress
activates the SAM axis to secrete catecholamines, thus
increasing heart function during exercise (Mastorakos
et al.,, 2005). High-intensity exercise with music
accompaniment  improves heart function. The
functional heart load imposed by exercise can increase
the stimulation of heart cell changes such as
hypertrophy and normalize pressure according to the
Laplace law (Iwado et al., 2003).

5 CONCLUSIONS

Based on the results it can be concluded that sport with
music helps increase cell division to improve heart
function. The higher the functional load of the heart as
the sport intensity increases, the more new cells will
grow. The growth of new cells is called hyperplasia,
but hypertrophy also occurs in inflamed cells. Damage
to myocardiocytes is a natural process and the higher
the workout the better the heart function. This study
suggests that exercise should be accompanied by music
as it is proven to improve cardiac function. So, sports
and music should be well managed in regard to sports
load, intensity, and duration of exercise.
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