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ABSTRAK 

Mekanisme Homeostasis Imun TGF, IL-10, dan TNF Melalui Jalur 

Hormonal Melatonin, β-Endorfin, dan IGF-1 pada Bayi Prematur Menerima 

Stimulasi Pijat 

Mira Irmawati 

Latar belakang 

Bayi kurang bulan rentan terhadap morbiditas dan mortalitas akibat perkembangan 

sistem imun dan organ yang belum matang sehingga diperlukan tindakan preventif. 

Stimulasi pijat (SP) telah terbukti bermanfaat pada bayi kurang bulan. Namun, 

peran regulasi hormonal dan hubungannya dengan homeostasis imun bayi kurang 

bulan masih belum jelas. 

Tujuan 

Mengungkap mekanisme homeostasis imun yang bermanifestasi pada TGFβ, IL-

10, dan TNFα melalui jalur hormonal pada bayi kurang bulan yang diberikan MS. 

Metode  

Penelitian eksperimen randomized pre-test post-test control group design dilakukan 

pada bulan Mei-Desember 2020, subjek dibagi menjadi dua kelompok yaitu 
stimulasi pijat (SP) dan kelompok kontrol. Analisis hormon (β-endorfin, IGF-1, 

melatonin) dan respon imun (TNFα, IL-10, TGFβ) dilakukan sebelum dan sesudah 

pengobatan (hari ke-0 dan hari ke-6). Analisis statistik meliputi uji independent 

sample T-test, paired sample T-test (distribusi normal, homogen) atau uji Mann-

Witney dan Wilcoxon (tidak berdistribusi normal, tidak homogen), uji Fischer 

eksak, uji chi square, dan analisis jalur. 

Hasil 

Melatonin, β-endorfin dan IGF-1 menurun secara signifikan pada kontrol setelah 

pengobatan. Penurunan melatonin tidak berbeda nyata pada MS, β-endorfin 

meningkat tetapi tidak berbeda nyata. Penurunan IGF-1 pada kedua kelompok, 

penurunan lebih besar pada kontrol meskipun tidak berbeda nyata. Terjadi 

penurunan TGFβ yang bermakna pada kedua kelompok setelah perlakuan. Terjadi 

penurunan IL-10 dan TNFα yang signifikan setelah perlakuan pada kelompok 

kontrol dan SP, namun tidak berbeda nyata. Analisis jalur menunjukkan efek SP 

pada sistem kekebalan melalui dua jalur hormonal: jalur hormon melatonin, yang 

secara langsung mempengaruhi TNFα; dan jalur β-endorfin, yang mempengaruhi 

kadar IL-10 dan TGFβ melalui IGF-1. 

Kesimpulan 

Stimulasi pijat mencegah penurunan drastis kadar melatonin, β-endorfin dan IGF-

1 dan secara tidak langsung, melalui ketiga hormon ini, stimulasi pijat 

mempengaruhi homeostasis respon imun yang diwakili oleh TNFα dan IL-10. 

Kata kunci: bayi kurang bulan, stimulasi pijat, hormon, sistem imun 

 

  

 



xv 

 

xv 

 

ABSTRACT 

 

Immune Homeositasis Mechanisms of TGF, IL-10, dan TNF via 

Melatonin, -Endorfin, and IGF-1 Hormonal Pathway on Preterm Infant 

Receiving Massage Stimulation  

 

Mira Irmawati 

 

 

Background 

Premature infants are susceptible to morbidity and mortality due to the development 

of the immune system and immature organs so preventive action is needed. 

Massage stimulation (MS) has been proven beneficial on preterm infants. However, 

the role on the hormonal regulation and its relationship to the immune homeostasis 

of preterm infants is still unclear. 

Goals 

Revealing the mechanism of immune homeostasis manifest on TGFβ, IL-10, and 

TNFα via hormonal pathways in preterm infants given MS. 

Materials and Methods 

An experimental randomized pre-test post-test control group design was conducted 

in May-December 2020, subjects were divided into two groups: massage 

stimulation (MS) and control group. Hormone analysis (β-endorphins, IGF-1, 

melatonin) and immune response (TNFα, IL-10, TGFβ) was performed before and 

after treatment (day 0 and day 6). Statistical analysis includes independent sample 

T-test paired sample T-test (normal distribution, homogeneous) or Mann-Witney 

test and Wilcoxon (not normally distributed, not homogeneous), Fischer exact test, 

chi square test, and path analysis was performed. 

Result 

Melatonin, β-endorphins and IGF-1 were decreased significantly in control after 

treatment. The decrease of melatonin was not significantly different in MS, β-

endorphins was increased but but not significantly different. IGF-1 decreased on 

both groups, the decrease was greater in control although not significantly different. 
There was significant decrease in TGFβ in both groups after treatment. There was 

a significant decrease of IL-10 and TNFα after treatment in control group and MS, 

but not significantly different. Pathway analysis showed the effect of MS on the 

immune system through two hormonal pathways: melatonin hormone pathway, 

which directly affects TNFα; and β-endorphin pathway, which affects IL-10 and 

TGFβ levels through IGF-1. 

Conclusion 

Massage stimulation prevents a drastic decrease in melatonin, β-endorphins and 

IGF-1 levels and indirectly, through these three hormones, massage stimulation 

affects the homeostasis of immune responses represented by TNFα and IL-10. 

Keywords: preterm infant, massage stimulation, hormone, immune system 

 
 

  


