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RINGKASAN

PERBEDAAN EFEK AKUT LATIHAN DAYA TAHAN DAN LATIHAN
KEKUATAN TERHADAP PENINGKATAN KADAR INTERLEUKIN-6
(IL-6) SERUM PADA PEREMPUAN OBESITAS

Obesitas merupakan akumulasi berlebihan atau abnormal dari lemak atau
jaringan adiposa dalam tubuh yang dapat mengganggu kesehatan. Peningkatan
jaringan adiposa visceral pada obesitas dapat menginduksi peningkatan sekresi
sitokin pro-inflamasi, dan menghasilkan inisiasi low-grade chronic inflammation.
Peningkatan sitokin pro-inflamasi dikaitkan dengan disfungsi metabolisme dan
homeostasis glukosa. Latihan fisik memiliki efek anti-inflamasi dengan
meningkatkan kadar IL-6 serum untuk merangsang peningkatan sekresi interleukin-
10 (IL-10), sehingga akan menghambat sekresi pro-inflamasi, seperti Tumor
Necrosis Factor-o. (TNF-a). Namun, beberapa studi melaporkan hasil yang tidak
konsisten (peningkatan, penurunan, dan tidak ada perubahan) kadar IL-6 serum
baik setelah latihan daya tahan maupun setelah latihan kekuatan. Faktor-faktor yang
kemungkinan mempengaruhi ketidakkonsistenan hasil pada tingkat IL-6, yaitu
perbedaan mode latihan, intensitas latihan, dan durasi latihan. Atas dasar hal
tersebut maka tujuan dari penelitian ini adalah untuk membuktikan perbedaan efek
akut latihan daya tahan dan latihan kekuatan intensitas sedang terhadap peningkatan
kadar IL-6 serum pada perempuan obesitas.

Penelitian ini adalah true experimental dengan rancangan penelitian the
randomized pretest-posttest control group design. Sebanyak 18 perempuan obesitas
dengan kriteria inklusi usia 20-25 tahun, index massa tubuh (IMT) 25-30 kg/m?,
memiliki persentase lemak tubuh > 30%, tekanan darah (sistole dan diastole)
normal, denyut jantung istirahat normal, saturasi oksigen (SpOz) normal,
hemoglobin (Hb) normal direkrut dari kalangan mahasiswa dan secara random
sampling dibagi ke dalam tiga kelompok, yaitu K; (n = 6, kelompok kontrol tanpa
intervensi apapun), Kz (n = 6, kelompok latihan daya tahan intensitas sedang), dan
K3 (n = 6, kelompok latihan kekuatan intensitas sedang). Latihan daya tahan
dilakukan dengan cara berlari di atas treadmill dengan intensitas 60-70% HRmax,
volume durasi latihan 45 menit yang terdiri dari 5 menit pemanasan, 35 menit
latihan inti, dan 5 menit pendinginan, sedangkan latihan kekuatan dilakukan dengan
peralatan gym dengan intensitas 60-70% 1-RM, volume durasi keseluruhan latihan
selama 45 menit yang terdiri dari 5 menit pemanasan, 35 menit latihan inti inteval
circuit training dan 5 menit pendinginan dengan berjalan di atas treadmil.
Pengambilan darah dilakukan 30 menit sebelum latihan dan 10 menit setelah latihan
pada vena cubiti sebanyak 4ml. Pengukuran kadar IL-6 serum menggunakan
metode Enzyme-Linked Immunosorbent Assay (ELISA) Kit. 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.

Berdasarkan hasil uji One-way ANOVA menunjukkan bahwa terdapat
perbedaan signifikan peningkatan kadar IL-6 serum setelah latihan dan delta (A)
antara ketiga kelompok (p < 0,01). Hasil analisis Tukey’s HSD post-hoc test
menunjukkan bahwa terdapat perbedaan signifikan peningkatan kadar IL-6 serum
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setelah latihan antara K3 dengan K (p=0,001), K3 dengan K> (p=0,006), sedangkan
K> dengan K; tidak menunjukkan perbedaan signifikan peningkatan kadar IL-6
serum (p=0,768). Hasil uji Tukey’s HSD post-hoc test menunjukkan bahwa terdapat
perbedaan signifikan peningkatan A kadar IL-6 serum antara K3 dengan Kj
(p=0,012), K3 dengan K> (p=0,021), sedangkan K> dengan K; tidak menunjukkan
perbedaan signifikan peningkatan kadar IL-6 serum (p=0,964).

Berdasarkan hasil penelitian disimpulkan bahwa terdapat efek akut latihan
kekuatan intensitas sedang terhadap peningkatan kadar IL-6 serum (Kelompok 3),
sedangkan latihan daya tahan (Kelompok 2) dan kontrol (Kelompok 1) tidak
menunjukkan adanya peningkatan kadar IL-6 serum. Oleh karena itu, latihan
kekuatan lebih efektif direkomendasikan dalam mengatasi dan mencegah obesitas
serta dampak negatif dari obesitas dibandingkan latihan daya tahan intensitas
sedang pada perempuan obesitas.
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SUMMARY

DIFFERENCES OF ACUTE EFFECTS OF ENDURANCE EXERCISE
AND STRENGTH EXERCISE ON INCREASING LEVELS OF
INTERLEUKIN-6 (IL-6) SERUM IN OBESITY WOMEN

Obesity is an excessive or abnormal accumulation of fat or adipose tissue in
the body that can interfere with health. The increase in visceral adipose tissue in
obesity induced increased secretion of pro-inflammatory cytokines, and result in
the initiation of low-grade chronic inflammation. Increased pro-inflammatory
cytokines are associated with metabolic dysfunction and glucose homeostasis.
Physical exercise was to have an anti-inflammatory effect by increasing serum IL-
6 levels to stimulate an increase in interleukin-10 (IL-10) secretion, so that it will
inhibit pro-inflammatory secretions, such as Tumor Necrosis Factor-a (TNF-a).
However, several studies reported inconsistent results (increase, decrease, and no
changes) in serum IL-6 levels both after endurance exercise and after strength
exercise. Factors that might influence the inconsistency of results at IL-6 levels,
namely differences in mode of exercise, intensity of exercise, and duration of
exercise. Based on this statement, the aim of this study was to prove the difference
in the acute effects of endurance exercise and moderate-intensity strength exercise
on increasing serum IL-6 levels in obese women.

This research was a true experimental study with the randomized pretest-
posttest control group design. A total of 18 obese women with inclusion criteria
aged 20-25 years, body mass index (BMI) 25-30 kg/m?, percentage of body fat >
30%, normal blood pressure (systolic and diastolic), normal resting heart rate,
normal oxygen saturation (SpO2), and normal hemoglobin (Hb) were recruited from
among students and randomly sampling divided into three groups, namely K (n =
6, control group without any intervention), Kz (» = 6, moderate intensity endurance
exercise group), and K3 (n = 6, moderate-intensity strength exercise group).
Endurance exercise was done by running on a treadmill with an intensity of HRmax
60-70%, the volume of exercise duration was 45 minutes consisting of 5 minutes of
warming up, 35 minutes of core exercise, and 5 minutes of cooling down, while
strength exercise was done with gym equipment with an intensity of 60-70% 1-RM,
total duration of exercise was 45 minutes consisting of 5 minutes of warming up,
35 minutes of core circuit exercise and 5 minutes of cooling down by walking on a
treadmill. Blood sampling was carried out 30 min before exercise and 10 min after
the exercise on the cubital vein as much as 4 ml. The measurement of serum IL-6
levels using the Enzyme-Linked Immunosorbent Assay (ELISA) Kit method. The
data analysis technique used the One-way ANOVA test, followed by the Tukey's
Honestly Significant Difference (HSD) post hoc test with statistical software
package for social sciences (SPSS) version 17.

Based on the results of the One-way ANOVA test showed that there was a
significant difference in the increase in serum IL-6 levels after exercise and delta
(A) between the three groups (p < 0.01). The results of the Tukey's HSD post-hoc
test analysis showed that there was a significant difference in the increase in serum
IL-6 levels after exercise between K3 and K (p=0.001), K3 and K> (p=0.006), while
K> and K; did not show a significant difference in increasing serum IL-6 levels
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(p=0.768). The results of the Tukey's HSD post-hoc test showed that there was a
significant difference in the increase in serum IL-6 levels between K3 and K
(p=0.012), K3 and K> (p=0.021), while K> and K; did not show a significant
difference in increasing serum IL-6 levels (p=0.964).

Based on the results of the study, it was concluded that there was an acute
effect of moderate-intensity strength exercise (Group 3) on increasing serum IL-6
levels, while endurance exercise (Group 2) and control (Group 1) did not show an
increase in serum IL-6 levels. Therefore, strength exercise was recommended more
effectively in overcoming and preventing obesity and the negative impact of obesity
than moderate-intensity endurance exercise in obese women.

Xii
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ABSTRAK

PERBEDAAN EFEK AKUT LATIHAN DAYA TAHAN DAN LATIHAN
KEKUATAN TERHADAP PENINGKATAN KADAR INTERLEUKIN-6
(IL-6) SERUM PADA PEREMPUAN OBESITAS

Pendahuluan: Obesitas seringkali dikaitkan dengan peningkatan sekresi sitokin
pro-inflamasi yang akan berdampak terhadap low-grade chronic inflammation.
Latihan ditenggarai memiliki efek positif dalam menjaga keseimbangan inflamasi
dengan meningkatkan sekresi sitokin anti-inflamasi, seperti IL-6.

Tujuan: Penelitian ini bertujuan untuk membuktikan perbedaan efek akut latihan
daya tahan dan latihan kekuatan intensitas sedang terhadap peningkatan kadar IL-6
serum pada perempuan obesitas.

Metode: Sebanyak 18 perempuan obesitas usia 20-25 tahun direkrut dari kalangan
mahasiswa dan diberikan dua mode intervensi latihan akut, yaitu latihan daya tahan,
dan latihan kekuatan yang dilakukan selama 45 menit/sesi. Subjek secara random
sampling dibagi menjadi tiga kelompok, yaitu: K; (n = 6, kelompok kontrol tanpa
intervensi apapun), K> (n = 6, kelompok latihan daya tahan intensitas sedang), dan
K3 (n = 6, kelompok latihan kekuatan intensitas sedang). ELISA Kit digunakan
untuk analisis kadar IL-6 serum. Teknik analisis data menggunakan uji Paired
Samples t-Test dengan taraf signifikan 5%.

Hasil: Hasil uji Paired Samples t-Test menunjukkan terdapat perbedaan signifikan
peningkatan kadar IL-6 serum antara sebelum latihan dengan setelah latihan pada
Ks (p £0,01), sedangkan pada K; dan K tidak menunjukkan adanya perbedaan
signifikan peningkatan kadar IL-6 serum (p > 0,05).

Kesimpulan: Berdasarkan hasil penelitian disimpulkan bahwa latihan kekuatan
dengan intensitas sedang (Kelompok 3) efektif dalam meningkatkan kadar IL-6
serum pada perempuan obesitas dibandingkan latihan daya tahan intensitas sedang
(Kelompok 2) dan kontrol (Kelompok 1).

Kata kunci: IL-6, obesitas, latihan daya tahan, latihan kekuatan, tingkat inflamasi

X1ii
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ABSTRACT

DIFFERENCES OF ACUTE EFFECTS OF ENDURANCE EXERCISE
AND STRENGTH EXERCISE ON INCREASING LEVELS OF
INTERLEUKIN-6 (IL-6) SERUM IN OBESITY WOMEN

Introduction: Obesity is often associated with increased secretion of pro-
inflammatory cytokines which will have an impact on low-grade chronic
inflammation. Exercise is suspected to have a positive effect in maintaining the
balance of inflammation by increasing the secretion of anti-inflammatory
cytokines, such as IL-6.

Objective: This study aims to prove the difference in the acute effects of moderate-
intensity endurance and strength exercise on increasing serum IL-6 levels in obese
women.

Methods: A total of 18 obese women aged 20-25 years were recruited from among
college students and given two modes of acute exercise intervention, namely
endurance exercise, and strength exercise which was carried out for 45
minutes/session. Subjects were randomly sampling divided into three groups,
namely: K; (n=6, control group without intervention), K, (»=6, moderate-intensity
endurance exercise group), and K3 (#=6, moderate-intensity strength exercise
group). The ELISA Kit was used for the analysis of serum IL-6 levels. The data
analysis technique used Paired Samples t-Test with a significant level of 5%.

Results: The results of the Paired Samples t Test showed that there was a significant
difference in the increase in serum IL-6 levels between before exercise and after
exercise at K3 (p <0.01), while in K; and K> there was no significant difference in
increasing serum IL-6 levels (p > 0.05).

Conclusion: In general, it can be concluded that moderate-intensity strength

exercise (Group 3) effective in increasing serum IL-6 levels in obese women
compared to moderate-intensity endurance exercise (Group 2) and control (Group

1.

Keywords: IL-6, obesity, endurance exercise, strength exercise, inflammation level
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