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RINGKASAN

KOMPARASI EFEK LATIHAN INTENSITAS SEDANG PAGI DAN SORE
HARI TERHADAP KADAR SEROTONIN SERUM PADA MENCIT
OVERWEIGHT

Overweight merupakan penyakit metabolik yang sudah mencapai epidemic.
Overweight sudah dianggap sebagai wabah dan kini telah menjadi wabah global.
Hal ini disebabkan karena tingkat prevalensi overweight telah mengalami
peningkatan baik di negara maju maupun negara berkembang. Tahun 1998-2013
tingkat prevalensi overweight mengalami peningkatan dari 28,8% menjadi 36,9%
pada laki-laki, dan pada perempuan dari 29,8% menjadi 38%. Berdasarkan laporan
Organisasi Kesehatan Dunia menyatakan bahwa tahun 2016 tingkat prevalensi
overweight di dunia saat ini sudah mencapai 39% dari seluruh populasi usia di atas
18 tahun. Di Indonesia berdasarkan hasil Riset Kesehatan Dasar (Riskesdas) tahun
2018 menunjukkan bahwa tingkat prevalensi overweight pada remaja usia 16-18
tahun mencapai 9,5%, jumlah tersebut lebih tinggi dibandingkan tahun 2013 (7,3%)
dan tahun 2007 (1,4%). Peningkatan prevalensi overweight menjadi masalah
kesehatan utama di seluruh dunia dan menjadi kontribusi utama pada
perkembangan penyakit, seperti penyakit diabetes melitus tipe 2, penyakit jantung
koroner, beberapa tipe kanker seperti kanker usus besar, pankreas, tiroid, hati, dan
rahim. Penyebab overweight bersifat multifaktorial tetapi faktor umum yang
berkontribusi terhadap peningkatan berat badan adalah ketidakseimbangan antara
asupan kalori dan pengeluaran energi dalam jangka waktu yang lama, dan otak
memainkan peran penting dalam mengendalikan dan menghambat respons makan
berlebih. Serotonin adalah neurotransmiter yang terlibat dalam pengaturan asupan
makanan dan berat badan. Penelitian sebelumnya melaporkan bahwa individu
dengan overweight memiliki kadar serotonin lebih rendah dibandingkan individu
dengan berat badan normal. Penelitian lain juga melaporkan bahwa terdapat
hubungan negatif antara kadar serotonin dengan body mass index (BMI). Penurunan
serotonin memiliki dampak terhadap peningkatan gangguan kesehatan dan depresi.
Peningkatkan depresi dapat menyebabkan gangguan terhadap pembentukkan sel
target (trofik), menurunkan jumlah dendrit, sinaptogenesis, neurogenesis dan
organisasi korteks. Selain itu, penurunan serotonin juga menyebabkan terjadinya
beberapa penyakit, termasuk penyakit huntington, penyakit schizophrenia dan
penyakit alzheimer. Penelitian ini bertujuan untuk menganalisis komparasi efek
latihan intensitas sedang pagi dan sore hari terhadap peningkatan kadar serotonin
serum pada mencit.

Penelitian ini adalah true experiment dengan rancangan penelitian the
randomized control group posttest-only design dengan menggunakan sampel 18
mencit jantan (Mus musculus), usia delapan minggu dengan berat badan 20 — 40
gram (nilai lee obesitas indeks > 0.3). Secara random sampel dibagi menjadi tiga
kelompok, yaitu Kk (n = 6; kelompok kontrol tanpa intervensi), Kp (n = 6;
kelompok latihan pagi hari intensitas sedang), dan Ks (n = 6; kelompok latihan sore
hari intensitas sedang). Latihan pagi hari dilakukan dengan pemberian beban 5%
dari total berat badan mencit yang dilakukan pada pukul 07.00 WIB selama 30
menit/sesi latihan dengan frekuensi 3 x/minggu selama 4 minggu. Latihan sore hari



dilakukan dengan pemberian beban 5% dari total berat badan mencit yang
dilakukan pada pukul 15.00 WIB selama 30 menit/sesi latihan dengan frekuensi 3
kali/minggu selama 4 minggu. Darah diambil dari ventrikel kiri mencit sebanyak 1-
2 mL. Pengambilan darah dilakukan 2x24 jam pasca latihan terakhir. Darah
dicentrifuge selama 10 menit dengan kecepatan 3000 rpm. Pengukuran kadar
serotonin serum menggunakan metode Enzyme-Linked Immunosorbent Assay
(ELISA). Teknik analisis data menggunakan uji One-Way ANOVA, dilanjutkan uji
Tukey’s Honestly Significant Difference (HSD) post hoc test dengan software
statistical package for social sciences (SPSS) version 17.

Hasil analisis One-Way ANOVA menunjukkan bahwa rerata kadar
serotonin serum pada Kk (56,29£3,59 ng/mL), Kp (86,21+18,44 ng/mL), Ks
(82,73+25,15 ng/mL), dan (p=0,023). Hasil uji Tukey’s HSD post-hoc test
menunjukkan bahwa terdapat perbedaan signifikan rerata kadar serotonin antara Ke
dengan Kk (p=0,030), Ks dengan Kk (p=0,047), sedangkan Kp dengan Ks tidak
menunjukkan perbedaan signifikan rerata kadar serotonin (p=0,941).

Berdasarkan hasil penelitian dapat disimpulkan bahwa terdapat efek latihan
intensitas sedang pagi dan sore hari terhadap peningkatan kadar serotonin serum
pada mencit. Namun, jika dilihat dari rata-rata peningkatan kadar serotonin serum
latihan pagi hari intensitas sedang memiliki kadar serotonin serum lebih tinggi
dibandingkan dengan latihan sore hari intensitas sedang dan kontrol. Oleh karena
itu, latihan pagi hari intensitas sedang dapat digunakan sebagai salah satu terapi
non-farmakologi dalam mencegah penurunan kadar serotonin serum.
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SUMMARY

COMPARATIVE EFFECTS OF MORNING AND AFTERNOON
MODERATE-INTENSITY EXERCISE ON SEROTONIN
LEVELS IN OVERWEIGHT MICE

Being overweight is a metabolic disease that has reached an epidemic.
Being overweight has been considered a plague and has now become a global
epidemic. This is because the prevalence of overweight has increased in both
developed and developing countries. In 1998-2013 the prevalence rate of
overweight increased from 28.8% to 36.9% in men, and in women from 29.8% to
38%. Based on the World Health Organization report, in 2016 the overweight
prevalence rate in the world currently reached 39% of the entire population aged
over 18 years. In Indonesia, based on the results of the Basic Health Research
(Riskesdas) in 2018, the prevalence rate of overweight in adolescents aged 16-18
years reached 9.5%, this number was higher than in 2013 (7.3%) and 2007 (1.4%).
The increasing prevalence of overweight is a major health problem worldwide and
a major contribution to the development of diseases, such as type 2 diabetes
mellitus, coronary heart disease, several types of cancer such as colon, pancreatic,
thyroid, liver, and uterine cancers. The causes of overweight are multifactorial but
a common factor contributing to weight gain is an imbalance between caloric intake
and energy expenditure over a long period, and the brain plays an important role in
controlling and inhibiting overeating response. Serotonin is a neurotransmitter
involved in regulating food intake and body weight. Previous studies have reported
that overweight individuals have lower serotonin levels than normal-weight
individuals. Other studies have also reported that there is a negative relationship
between serotonin levels and body mass index (BMI). Decreased serotonin impact
on increasing health problems and depression. Increased depression can cause
interference with target cell formation (trophic), decreased number of dendrites,
synaptogenesis, neurogenesis, and cortical organization. In addition, a decrease in
serotonin also causes several diseases, including Huntington's disease,
schizophrenia, and Alzheimer's disease. This study aims to analyze the comparative
effect of moderate-intensity exercise in the morning and evening on increasing
serum serotonin levels in mice.

This study was a true experiment with the randomized control group
posttest-only design using a sample of 18 male mice (Mus Musculus), eight weeks
old, and bodyweight 20 — 40 grams (Lee obesity index value > 0.3). The samples
were randomly divided into three groups, namely Kk (n = 6; control group without
intervention), Ke (n = 6; moderate-intensity morning exercise group), and Ks (n =
6; moderate-intensity afternoon exercise group). The morning exercise was carried
out by giving a load of 5% of the total body weight of the mice which was carried
out at 07.00 a.m for 30 minutes/exercise sessions with a frequency of 3 x/week for
4 weeks. Afternoon exercise was carried out by giving a load of 5% of the total
body weight of the mice which was carried out at 3.00 p.m for 30 minutes/exercise
sessions with a frequency of 3 times/week for 4 weeks. Blood samples took from
the left ventricle of mice as much as 1-2 mL. Blood sampling was carried out 2x24
hours after the last exercise. A blood sample was centrifuged for 10 minutes at 3000
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rpm. The measurement of serum serotonin levels using the Enzyme-Linked
Immunosorbent Assay (ELISA). The data analysis technique used the One-Way
ANOVA test, followed by Tukey’s Honestly Significant Difference (HSD) post hoc
test with a software Statistical Package for Social Sciences (SPSS) version 17.

The results of the One-Way ANOVA analysis showed that the mean serum
serotonin levels in Kk (56.29+3.59 ng/mL), Kp (86.21+18.44 ng/mL), Ks
(82.73£25.15 ng/mL), and (p=0.023). The results of the Tukey's HSD post-hoc test
showed that there was a significant difference in the mean serotonin levels between
Kp and Kk (p=0.030), Ks and Kk (p=0.047), while Kp and Ks did not show a
significant difference in mean serotonin levels (p=0.941).

Based on the results of the study, it can be concluded that there is an effect
of moderate-intensity exercise in the morning and evening on increasing serum
serotonin levels in mice. However, when viewed from the mean increase in serum
serotonin levels, moderate-intensity morning exercise had higher serum serotonin
levels compared to moderate-intensity afternoon exercise and controls. Therefore,
moderate-intensity morning exercise can be used as a non-pharmacological therapy
to prevent a decrease in serum serotonin levels.
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ABSTRAK

KOMPARASI EFEK LATIHAN INTENSITAS SEDANG PAGI DAN SORE
HARI TERHADAP KADAR SEROTONIN SERUM PADA MENCIT
OVERWEIGHT

Pendahuluan: Overweight dapat disebabkan karena ketidakseimbangan antara
asupan kalori dan pengeluaran energi dalam jangka waktu yang lama, dan otak
memainkan peran penting dalam mengendalikan dan menghambat respons makan
berlebih. Serotonin adalah neurotransmiter yang terlibat dalam pengaturan asupan
makanan dan berat badan. Overweight memiliki hubungan dengan penurunan kadar
serotonin. Penurunan kadar serotonin memiliki dampak terhadap peningkatan
gangguan kesehatan dan depresi.

Tujuan: Penelitian ini bertujuan untuk menganalisis komparasi efek latihan
intensitas sedang pagi dan sore hari terhadap peningkatan kadar serotonin serum
pada mencit overweight.

Metode: Sebanyak 18 mencit jantan (Mus musculus), usia delapan minggu dengan
berat badan 20 — 40 gram (nilai indeks lee obesitas > 0.3) dibagi menjadi tiga
kelompok. Latihan pagi dan sore hari dilakukan dengan pemberian beban 5% dari
total berat badan mencit selama 30 menit/sesi latihan dengan frekuensi 3
kali/minggu selama 4 minggu. Pengambilan darah dilakukan 2x24 jam pasca
intervensi terakhir. Pengukuran kadar serotonin serum menggunakan metode
ELISA. Teknik analisis data menggunakan uji One-Way ANOVA, dilanjutkan uji
Tukey’s HSD post hoc test dengan software SPSS version 17.

Hasil: Hasil analisis One-Way ANOVA menunjukkan bahwa rerata kadar
serotonin serum pada Kk (56,294+3,59 ng/mL), Kp (86,21+18,44 ng/mL), Ks
(82,73£25,15 ng/mL), dan (p=0,023). Hasil uji Tukey’'s HSD post-hoc test
menunjukkan bahwa terdapat perbedaan signifikan rerata kadar serotonin antara Kp
dengan Kk (p=0,030), Ks dengan Kk (p=0,047), sedangkan Kp dengan Ks tidak
menunjukkan perbedaan signifikan rerata kadar serotonin (p=0,941).

Kesimpulan: Berdasarkan hasil penelitian dapat disimpulkan bahwa terdapat efek
latihan intensitas sedang pagi dan sore hari terhadap peningkatan kadar serotonin
serum pada mencit. Namun, latihan pagi hari intensitas sedang lebih efektif dalam
meningkatkan kadar serotonin serum dibandingkan latihan sore hari intensitas
sedang.

Kata kunci: Kadar serotonin serum, latihan pagi, latihan sore, intensitas sedang,
Mus musculus
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ABSTRACT

COMPARATIVE EFFECTS OF MORNING AND AFTERNOON
MODERATE-INTENSITY EXERCISE ON SEROTONIN
LEVELS IN OVERWEIGHT MICE

Introduction: Being overweight can be caused by an imbalance between caloric
intake and energy expenditure over a long period, and the brain plays an important
role in controlling and inhibiting the overeating response. Serotonin is a
neurotransmitter involved in regulating food intake and body weight. Being
overweight has a relationship with decreased levels of serotonin. Decreased
serotonin levels have an impact on increasing health problems and depression.

Objective: This study aims to analyze the comparative effect of moderate-intensity
exercise in the morning and afternoon on increasing serum serotonin levels in
overweight mice.

Methods: A total of 18 male mice (Mus musculus), eight weeks old and body
weight 20 — 40 grams (Lee obesity index value > 0.3) were divided into three
groups. Morning and afternoon exercises were carried out with a load of 5% of the
total body weight of the mice for 30 minutes/exercise session with a frequency of 3
times/week for 4 weeks. Blood sampling was carried out 2x24 hours after the last
intervention. Measurement of serum serotonin levels using the ELISA. The data
analysis used One-Way ANOVA test, followed by Tukey’s HSD post hoc test with
software SPSS version 17.

Results: The results of the One-Way ANOVA analysis showed that the mean serum
serotonin levels in Kk (56.29+3.59 ng/mL), Kp (86.21+18.44 ng/mL), Ks
(82.73£25.15 ng/mL), and (p=0.023). The results of the Tukey's HSD post-hoc test
showed that there was a significant difference in the mean serotonin levels between
Kp and Kk (p=0.030), Ks and Kk (p=0.047), while Kp and Ks did not show a
significant difference in mean serotonin levels (p=0.941).

Conclusion: Based on the results of the study, it can be concluded that there is an
effect of moderate-intensity exercise in the morning and evening on increasing
serum serotonin levels in mice. However, moderate-intensity morning exercise was
more effective in increasing serum serotonin levels than moderate-intensity
afternoon exercise.

Keywords: Serum serotonin levels, morning exercise, afternoon exercise,
moderate-intensity, Mus musculus
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