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EKSPLORASI POTENSI ANTI-DIABETES DARI TANAMAN HERBAL
KHAS INDONESIA DENGAN PENDEKATAN FARMAKOLOGI

JARINGAN

Hito Kawiswara

ABSTRAK

Diabetes Mellitus (DM) merupakan penyakit metabolik kronis dengan prevalensi
yang terus meningkat dan masih menjadi masalah kesehatan utama di seluruh
dunia. Penelitian ini mengkaji potensi antidiabetes dari tanaman herbal
tradisional Indonesia (Curcuma amada Roxb., Curcuma longa, dan Allium
cepa L. var. aggregatum) menggunakan pendekatan farmakologi jaringan yang
dikombinasikan dengan molecular docking. Senyawa aktif dikumpulkan dari basis
data IJAH Analytics dan KNApSAcK, kemudian disaring berdasarkan kriteria
bioavailabilitas oral dan drug-likeness, serta dipetakan ke target protein yang
diprediksi menggunakan SwissTargetPrediction. Target yang berhubungan dengan
diabetes diperoleh dari OMIM, UniProt, MalaCards, dan GeneCards, kemudian
target yang saling beririsan dipilih untuk analisis jaringan. Jaringan interaksi
protein–protein dibangun menggunakan STRING versi 12.0, dilanjutkan dengan
analisis sentralitas (degree, betweenness, closeness, dan eigenvector). Algoritma
Skyline query diterapkan untuk memprioritaskan protein-protein kunci, dan lima
protein teratas dipilih sebagai reseptor untuk proses docking. Molecular docking
dilakukan menggunakan AutoDock Vina terhadap sembilan ligan kandidat. Hasil
docking menunjukkan bahwa Tropeoside B1 secara konsisten menghasilkan afinitas
ikatan paling kuat dan paling sering muncul pada reseptor-reseptor terpilih, diikuti
oleh Progesteron dan Peonidin-3-Arabinosida. Secara keseluruhan, alur kerja ini
membantu mempersempit senyawa herbal dan target protein yang menjanjikan,
sehingga menyediakan kandidat untuk validasi eksperimental lebih lanjut.

Kata kunci: Algoritma, Diabetes Mellitus, Farmakologi Jaringan, Tanaman Khas
Indonesia
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EXPLORING THE ANTI-DIABETIC POTENTIAL OF INDONESIAN
TRADITIONAL HERBAL PLANTS WITH NETWORK PHARMACOLOGY

APPROACH

Hito Kawiswara

ABSTRACT

Diabetes Mellitus (DM) is a chronic metabolic disease with increasing prevalence,
and it remains a major health problem worldwide. This study investigated
the anti-diabetic potential of Indonesian traditional herbal plants (Curcuma
amada Roxb., Curcuma longa, and Allium cepa L. var. aggregatum) using
a network pharmacology approach combined with molecular docking. Active
compounds were collected from IJAH Analytics and KNApSAcK, screened using
oral bioavailability and drug-likeness criteria, and then mapped to predicted
protein targets using SwissTargetPrediction. Diabetes-related targets were obtained
from OMIM, UniProt, MalaCards, and GeneCards, and overlapping targets
were selected for network analysis. A protein–protein interaction network was
built using STRING v12.0, followed by centrality analysis (degree, betweenness,
closeness, and eigenvector). The Skyline query algorithm was applied to prioritize
key proteins, and the top five proteins were selected as receptors for docking.
Molecular docking was performed using AutoDock Vina against nine candidate
ligands. The docking results showed that Tropeoside B1 consistently produced
the strongest and most frequent binding across the selected receptors, followed
by Progesterone and Peonidin-3-Arabinoside. Overall, this workflow helps narrow
down promising herbal compounds and protein targets, providing candidates for
further experimental validation.
Keywords: Algorithm, Diabetes Mellitus, Indonesian Herbal Plants, Network
Pharmacology
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