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THE EFFECT OF CIRCADIAN RHYTHM AND ADDITION OF 

MELATONIN ON GHRELIN, SEROTONIN, AND IL-10 LEVELS IN 

WISTAR RATS (Rattus norvegicus) 

 

ABSTRACT 

 

Background: Current technological developments cause 62% of the earth's 

population to be exposed to artificial light at night. Lifestyle changes can increase 

the risk of cardiovascular disease, diabetes, cancer, and obesity. There are more 

than 650 million people in the world who are obese with risk factors for 

periodontal disease and various forms of oral cancer. Disorders of the body's 

circadian rhythm due to irregular sleep cycles (staying up late), exposure to light 

at night, and psychosocial factors (stress) are risk factors that support obesity. 

Exposure to light at night inhibits the secretion of melatonin so that the sleep 

cycle becomes irregular and can cause stress which is regulated by the serotonin 

hormone. Stress and decreased levels of melatonin can cause increased levels of 

ghrelin which affects appetite. Based on the existing theory, a research was 

conducted with the hope that in the future it will be possible to determine how to 

prevent obesity due to circadian rhythm disorders using external melatonin 

supplementation. Purpose: To determine the effect of circadian rhythm 

disturbances and the addition of melatonin on ghrelin, serotonin, and IL-10 

concentrations. Methods: Photoperiod treatment and addition of external 

melatonin were administered to the three test groups (Control-Dark-Light) that 

had been given a high-carbohydrate diet. Ghrelin, serotonin, and IL-10 

concentrations were measured using ELISA (Enzyme-linked Immunosorbent 

Assay). Result: There was no significant difference (p>0.05)  and no correlation 

(p>0.05)  in the levels of ghrelin, serotonin, and IL-10 on all of the test groups 

(Control-Dark-Light). Conclusion: Addition of external melatonin on Wistar rats 

with circadian rhythm disturbances didn’t effect serotonin, but can effect ghrelin 

and Il-10 anti-inflammatory. 

 

Key words: Circadian rhythm, ghrelin, serotonin, interleukin-10, obesity 
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PENGARUH IRAMA SIRKADIAN DAN PENAMBAHAN MELATONIN 

TERHADAP KADAR GHRELIN, SEROTONIN, DAN IL-10 PADA 

HEWAN COBA TIKUS WISTAR (Rattus norvegicus) 

 

ABSTRAK 

 

Latar Belakang: Perkembangan teknologi saat ini menyebabkan 62% penduduk 

bumi terpapar cahaya buatan di malam hari. Perubahan gaya hidup dapat 

meningkatkan resiko penyakit kardiovaskular, diabetes, kanker, dan obesitas. 

Terdapat lebih dari 650 juta orang di dunia mengalami obesitas dengan faktor 

resiko terjadinya penyakit periodontal dan berbagai bentuk kanker rongga mulut. 

Gangguan irama sirkadian tubuh akibat siklus tidur tidak teratur (begadang), 

paparan cahaya di malam hari, dan faktor psikososial (stress) merupakan salah 

faktor resiko yang mendukung terjadinya obesitas. Paparan cahaya di malam hari 

menghambat sekresi melatonin sehingga siklus tidur menjadi tidak teratur dan 

dapat menyebabkan terjadinya stress yang diatur oleh hormon serotonin. Stress 

dan penurunan kadar melatonin dapat menyebabkan peningkatan kadar ghrelin 

yang mempengaruhi nafsu makan. Atas teori yang sudah ada maka dilakukan 

penelitian dengan harapan kedepannya dapat ditentukan cara pencegahan obesitas 

akibat gangguan irama sirkadian menggunakan suplementasi melatonin 

eksternal.Tujuan: Mengetahui pengaruh gangguan irama sirkadian dan 

penambahan melatonin terhadap kadar ghrelin, serotonin, dan konsentrasi IL-10. 

Metode: Perlakuan fotoperiode dan pemberian melatonin eksternal dilakukan 

pada tiga kelompok uji (Kontrol-Gelap-Terang) yang telah diberi diet tinggi 

karbohidrat. Pengukuran kadar ghrelin, serotonin, dan konsentrasi IL-10 

dilakukan menggunakan ELISA (Enzyme-linked Immunosorbent Assay.) Hasil: 

Tidak terdapat perbedaan yang signifikan (p>0,05) pada kadar ghrelin, serotonin, 

dan IL-10 pada tiga kelompok uji (Kontrol-Gelap-Terang), serta tidak ada korelasi 

/ hubungan diantara ketiganya (p>0,05). Kesimpulan: Pemberian melatonin 

secara eksternal pada tikus Wistar dengan gangguan irama sirkadian tidak 

mempengaruhi kadar serotonin, namun dapat mempengaruhi kadar ghrelin dan 

IL-10. 

 

Kata Kunci: Irama sirkadian, ghrelin, serotonin, interleukin-10, obesitas 
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