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RINGKASAN

PENGARUH HIGH - INTENSITY INTERMITTENT EXERCISE AKUT
TERHADAP PERUBAHAN KADAR TNF-0. DAN KADAR
GLUKOSA DARAH PADA WANITA DEWASA MUDA
OVERWEIGHT AKTIFITAS SEDENTER

Overweight merupakan masalah kesehatan yang disebabkan oleh
ketidakseimbangan energy intake dengan energy expenditure. Selain itu, obesitas
sudah dikaitkan dengan morbiditas seorang perempuan. Rata-rata wanita memiliki
lemak tubuh yang lebih banyak daripada pria. Prevalensi overweight di Jawa
Timur menempati urutan tertinggi ketiga di Indonesia sebesar 13,2%
(RISKESDAS, 2018). Menurut Riset Kesehatan Dasar (RISKESDAS) tahun 2013
prevalensi overweight pada usia lebih dari 18tahun sebesar 11,5% dan meningkat
pada tahun 2018 sebesar 13,6%. Overweight yang dikarenakan ketidakaktifan
fisik merupakan faktor utama dikaitkan dengan peradangan kronis tingkat rendah.
Peradangan kronis tingkat rendah adalah salah satu perubahan metabolisme utama
yang terkait dengan asupan kalori dan pembentukan jaringan adiposa yang
berlebihan. Jaringan adiposa adalah organ endokrin penting yang memproduksi
dan mensekresi sitokin salah satunya tumor necrosis faktor (TNF-a ). TNF-a
berfungsi sebagai mediator awal lokal pada proses inflamasi serta pemrakarsa
respons fase akut sistemik. (Ho et al., 2013).

Overweight dan obesitas dapat mengakibatkan disfungsi jaringan adiposa
dan resistensi insulin seluruh tubuh (IR) (Van Der Kolk et al., 2019). TNF-a
berperan dalam metabolisme glukosa dan lemak, termasuk pengaturan lipolisis
dan lipogenesis serta menghambat fungsi insulin. TNF-a merusak sinyalisasi
insulin secara tidak langsung dan menyebabkan resistensi insulin di beberapa
jaringan (Susantiningsih and Mustofa, 2018). TNF-a berperan dalam
metabolisme glukosa dan lemak, termasuk pengaturan lipolisis dan lipogenesis
serta menghambat fungsi insulin. TNF-a merusak sinyalisasi insulin secara tidak
langsung dan menyebabkan resistensi insulin di beberapa jaringan (Susantiningsih
and Mustofa, 2018). Salah satu upaya untuk mengatasi masalah tersebut adalah
dengan melakukan aktifitas fisik dalam bentuk latihan olahraga. Latihan dan
aktivitas fisik juga berperan dalam mengatur tingkat peradangan sistemik karena
kontraksi otot yang teratur dapat menekan aktivitas pro-inflamasi seperti TNF-a
(Ho et al., 2013), melalui pelepasan miokin dan sitokin. Aktivitas fisik dapat
menciptakan defisit energi melalui peningkatan pengeluaran energi dan memiliki
potensi sebagai solusi untuk epidemi obesitas (Wiklund, 2016). High Intensity
Intermittent Exercise (HIIE) dapat menyebabkan pengeluaran energi yang lebih
tinggi selama periode pemulihan pasca-latihan karena excess post-exercise
oxygen consumption (EPOC)-nya yang lebih tinggi, sehingga menghasilkan total
pengeluaran energi yang lebih tinggi dari itu. Pengeluaran glikogen yang lebih
tinggi dalam latihan dapat mengurangi kadar lipid plasma postprandial (Yang, Wu
and Chiu, 2018).
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Penelitian ini merupakan penelitian kuantitatif dengan penelitian
eksperimental dan rancangan randomize pre and post test control group design,
dengan subjek 24 perempuan overweight dan secara random dibagi menjadi 2
kelompok. K1 (n=7 kelompok kontrol) dan K2 (n=7 kelompok eksperimen.
Kelompok eksperimen melakukan intervensi HIIE dengan ergo cycle Treadment
10x60 detik pada 80%-90% Hrmax diselingi 60 detik pemulihan aktif (40 r.p.m).
Pengambilan sampel darah sebelum dan 1 jam setelah exercise. Kadar TNF-a
diambil dari vena antecubital dengan metode Human Enzyme-linked
immunosorbent assay (ELISA) (no : E-ELHO109, Cina, Elabscience). Kadar
glukosa darah diambil melalui tusukan jari kapiler dengan glucometer (Easy
Touch GCU) dan stripglucotest.

Hasil karakteristik subjek pada variabel umur, berat badan, tinggi badan,
dan BMI menunjukkan(p>0,05),artinya tidak ada beda signifikan. Untuk hasil
delta TNF-a kelompok kontrol (-28,829 + 15,304) dan kelompok eksperimen (-
4,791 + 19,654). Uji beda Independent T Test menunjukkan hasil kadar pretest
0,006, sama halnya dengan delta TNF-a (p<0,05) artinya ada beda signifikan.
Sedangkan kelompok kontrol 0,628 menunjukkan tidak ada beda signifikan. Uji
untuk masing-masing kelompok dengan Paired T Test memunculkan hasil
kelompok kontrol 0,002 (p>0,05) artinya ada beda signifikan, sedangkan
kelompok kontrol 0,543. Hasil delta glukosa darah pada kelompok kontrol (-5,860
+ 4,413) dan kelompok eksperimen (5,71 + 6,726). Uji beda Independent T Test
pada kelompok kontrol dan eksperimen menunjukkan hasil tidak ada beda,
sedangkan untuk delta ada beda 0,003 (p>0,005). Untuk uji beda masing-masing
kelompok menunjukkan ada beda signifikan (p<0,005).

Berdasarkan hasil penelitian, irama sirkadian kadar TNF-a pada pagi hari
menurun. HIIE dapat digunakan alternatif untuk menurunkan TNF-q, karena
kontraksi otot yang teratur dapat menekan aktivitas pro-inflamasi. Karena
olahraga dapat menyebabkan saraf simpatis meningkat yang menyebabkan
peningkatan produksi epinefrin. Epinefrin melemahkan produksi sitokin pro-
inflamasi TNF-a. Dapat juga melalui peningkatan energy expenditure dan
peningkatan IL-6. IL-6 juga dapat menginduksi lipolisis dan mengoksidasi lemak.
Efek antiradang IL-6 juga ditunjukkan oleh fakta bahwa IL-6 merangsang
produksi IL-1ra dan IL-10. Tetapi juga perlu diperhatikan dalam hal intensitas dan
durasi latihan, serta kategori subjek karena berkaitan dengan peningkatkan kadar
glukosa darah yang akan menyebabkan terjadi peningkatan katekolamin yang
dapat menghambat kerja insulin.

iX
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SUMMARY

EFFECT OF ACUTE HIGH - INTENSITY INTERMITTENT EXERCISE
ON CHANGES TNF-a AND LEVELS BLOOD GLUCOSE LEVELS IN
ADULT WOMEN YOUNG OVERWEIGHT SEDENTER ACTIVITY

Overweight is a health problem caused by an imbalance between energy
intake and energy expenditure. In addition, obesity has been associated with a
woman's morbidity. On average, women have more body fat than men. The
prevalence of overweight in East Java ranks third highest in Indonesia at 13.2%
(RISKESDAS, 2018). According to the Basic Health Research (RISKESDAS) in
2013, the prevalence of overweight at the age of 18 years and over was 11.5% and
increased in 2018 by 13.6%. Overweight due to physical inactivity is a major
factor associated with low-grade chronic inflammation. Chronic low-grade
inflammation is one of the main metabolic changes associated with excessive
caloric intake and adipose tissue formation. Adipose tissue is an important
endocrine organ that produces and secretes cytokines, one of which is tumor
necrosis factor (TNF-a). TNF-a functions as a local initial mediator in the
inflammatory process as well as a initiator of the systemic acute phase response.
(Ho et al., 2013).

Overweight and obesity can lead to adipose tissue dysfunction and whole
body insulin resistance (IR) (Van Der Kolk et al., 2019). TNF-« plays a role in
glucose and fat metabolism, including the regulation of lipolysis and lipogenesis
and inhibits insulin function. TNF-a interferes with insulin signaling indirectly
and causes insulin resistance in several tissues (Susantiningsih and Mustofa,
2018). TNF-a plays a role in glucose and fat metabolism, including the regulation
of lipolysis and lipogenesis and inhibits insulin function. TNF-¢ interferes with
insulin signaling indirectly and causes insulin resistance in several tissues
(Susantiningsih and Mustofa, 2018). One effort to overcome this problem is to do
physical activity in the form of sports training. Exercise and physical activity also
play a role in regulating the level of systemic inflammation because regular
muscle contraction can suppress pro-inflammatory activities such as TNF-a (Ho
et al., 2013), through the release of myokines and cytokines. Physical activity can
create energy deficits through increased energy expenditure and has the potential
to be a solution to the obesity epidemic (Wiklund, 2016). High Intensity
Intermittent Exercise (HIIE) can lead to higher energy expenditure during the
post-workout recovery period due to higher excess post-workout oxygen
consumption (EPOC), resulting in a higher total energy expenditure than that.
Higher glycogen expenditure in exercise can reduce postprandial plasma lipid
levels (Yang, Wu and Chiu, 2018).

This study is a quantitative study with experimental research and
randomized pre and post test control group design, with 24 overweight women as
subjects and randomly divided into 2 groups. K1 (n=7 control group) and K2 (n=7
experimental group. The experimental group performed the HIIE intervention
with ergo cycle Treadment of 10x60 seconds at 80%-90% Hrmax interspersed
with 60 seconds of active recovery (40 r.p.m). Blood sampling before and after 1
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hour after exercise. TNF-a levels were taken from the antecubital vein using the
Human Enzyme-linked immunosorbent assay (ELISA) method (no: E-ELHO0109,
China, Elabscience). Blood glucose levels were taken using a finger capillary
puncture with a glucometer (Easy Touch GCU) ) and stripglucotest.

The results of the characteristics of the subjects on the variables of age,
weight, height, and BMI showed (p>0.05), meaning that there was no significant
difference. For the results of the TNF-a delta the control group (-28,829 + 15,304)
and the experimental group (-4.791 £ 19,654). Different test Independent T Test
showed the results of the pretest level of 0.006, as well as the TNF-¢ delta (p
<0.05) meaning that there was a significant difference. While the control group
0.628 showed no significant difference. The test for each group with the Paired T
Test resulted in the control group being 0.002 (p>0.05), meaning that there was a
significant difference, while the control group was 0.543. The results of blood
glucose delta in the control group (-5,860 + 4,413) and the experimental group
(5,71 £ 6,726). Different test Independent T Test in the control and experimental
groups showed no difference, while for delta there was a difference of 0.003
(p>0.005). For the different test, each group showed a significant difference
(p<0.005).

Based on the results of the study, the circadian rhythm of TNF-a levels in
the morning decreased. HIIE can be used as an alternative to lower TNF-a,
because regular muscle contraction can suppress proinflammatory activity.
Because exercise can cause sympathetic nerves to increase which causes increased
production of epinephrine. Epinephrine attenuates the production of the pro-
inflammatory cytokine TNF-o. It could also be through an increase in energy
expenditure and an increase in IL-6. IL-6 can also induce lipolysis and oxidize fat.
The anti-inflammatory effect of IL-6 is also demonstrated by the fact that IL-6
stimulates the production of IL-1ra and IL-10. However, it is also necessary to
pay attention to the intensity and duration of exercise, as well as the category of
the subject because it is associated with an increase in blood glucose levels which
will cause an increase in catecholamines which can inhibit insulin action.
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ABSTRAK

PENGARUH HIGH - INTENSITY INTERMITTENT EXERCISE AKUT
TERHADAP PERUBAHAN KADAR TNF-a DAN KADAR GLUKOSA
DARAH PADA WANITA DEWASA MUDA OVERWEIGHT
AKTIFITAS SEDENTER

Pendahuluan : Overweight dan aktivitas sedenter berhubungan dengan
peningkatan TNF-¢, kaitannya dengan resistensi insulin dan peningkatan glukosa
darah. Hal tersebut dapat diantisipasi dengan berolah raga. Aktivitas fisik dapat
meningkatan pengeluaran energi dan memiliki potensi sebagai solusi untuk
epidemi obesitas.

Tujuan : Penelitian ini bertujuan untuk membuktikan efek HIIE secara akut pada
kadar TNF-o dan kadar glukosa darah pada wanita muda overweight aktivitas
sedenter.

Metode : Penelitian ini menggunakan subjek 14 orang perempuan overweight
yang dibagi menjadi 2 kelompok, K1 (n=7kelompok kontrol) dan K2
(n=7.kelompok eksperimen). Kelompok eksperimen melakukan intervensi HIIE
dengan ergo cycle, treadment 10x60 detik pada 80%-90% HRmax diselingi
60detik pemulihan aktif (40 r.p.m). Pengambilan sampel darah sebelum dan 1 jam
setelah exercise.

Hasil : Pada kadar TNF-a terjadi penurunan bermakna kelompok kontrol
(p<0,05), kelompok eksperimen mengalami penurunan 0,543, serta delta 0,025
menunjukkan ada beda bermakna. Pada kadar glukosa darah kelompok kontrol
terjadi penurunan bermakna (p<0,05), kelompok eksperimen terjadi kenaikan
0,066, serta delta 0,003 ada beda bermakna.

Kesimpulan : Pada kadar TNF-o semua kelompok mengalami penurunan,
kelompok kontrol terjadi karena ritme sirkadian pagi hari. Serta penurunan kadar
glukosa darah kondisi puasa pada kelompok kontrol dan peningkatan pada
kelompok eksperimen karena faktor peningkatan katekolamin. Peneliti
merekomendasikan bahwa latihan HIIE merupakan latihan yang efektif hemat
waktu, tetapi harus melihat durasi dan intensitas saat berlatih.

Kata kunci : latthan HIIE, kadar TNF-¢, kadar glukosa darah, perempuan
overweight, aktivitas sedenter.
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ABSTRACT

EFFECT OF ACUTE HIGH - INTENSITY INTERMITTENT EXERCISE
ON CHANGES TNF-a AND LEVELS BLOOD GLUCOSE LEVELS IN
ADULT WOMEN YOUNG OVERWEIGHT SEDENTER ACTIVITY

Introduction: Obesity and sedentary activity are associated with increased TNF-
0, associated with insulin resistance and elevated blood glucose. This can be
anticipated by exercising. Physical activity can increase energy expenditure and is
a potential solution to the obesity epidemic.

Objective: This study aimed to prove the effect of acute HIIE on TNF-« levels
and blood glucose levels in sedentary overweight young women.

Methods: This study used 14 overweight female subjects who were divided into 2
groups, K1 (n=7, control group) and K2 (n=7, experimental group). The
experimental group performed the HIIE intervention with an ergo cycle,
treadment of 10x60 seconds at HRmax 80%-90% interspersed with active
recovery of 60 seconds (40 r.p.m). Blood sampling before and 1 hour after
exercise.

Results: There was a significant decrease in TNF-a levels in the control group
(p<0,05), the experimental group decreased by 0,543, and delta 0,025 showed a
significant difference. There was a significant decrease in blood glucose levels in
the control group (p<0,05), in the experimental group there was an increase of
0,066, and there was a significant difference in delta 0,003.

Conclusion: In all groups TNF- levels decreased, the control group occurred
because of the morning circadian rhythm. And there was a decrease in fasting
blood glucose levels in the control group and an increase in the experimental
group due to an increase in catecholamines. Researchers suggest that HIIE
exercise is an effective exercise to save time, but must look at the duration and
intensity of the exercise.

Keywords: HIIE exercise, TNF-a levels, blood glucose levels, overweight
women, sedentary activity.
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