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POTENSI ANTI-DIABETES DARI PARE DAN KELABAT
BERDASARKAN ANALISIS CENTRALITY DAN MOLECULAR

DOCKING TERHADAP DIABETES MELLITUS

Sean Marcello Talaar

ABSTRAK

Diabetes mellitus tipe 1 (DMT1)merupakan salah satu penyakit metabolik kronis
dengan prevalensi yang terus meningkat secara global dan menjadi tantangan serius
dalam bidang kesehatan. Momordica charantia (pare) dan Trigonella foenum-
graecum (kelabat) telah menunjukkan potensi antidiabetes, namun mekanisme
molekulernya pada DMT1 masih kurang dipahami. Penelitian ini bertujuan
menjelaskan mekanisme senyawa bioaktif dari kedua tumbuhan terhadap DMT1
melalui integrasi analisis centrality dalam jaringan farmakologi dan molecular
docking menggunakan AutoDock. Protein target DMT1 dikumpulkan dari
database OMIM, MalaCards, GeneCards, dan UniProt, sedangkan senyawa bioaktif
diperoleh dari IJAH Analytics dan KNApSAcK Family. Jaringan interaksi protein-
protein dikonstruksi menggunakan STRING database, diikuti analisis centrality
(degree, betweenness, closeness, eigenvector) untuk mengidentifikasi protein target.
Metode konsensus diterapkan untuk memilih 5 protein teratas. Sifat drug-likeness
dan ADME diprediksi menggunakan SwissADME dan Molsoft. Molecular docking
dilakukan dengan AutoDock Vina untuk mengevaluasi afinitas pengikatan senyawa-
protein target. Hasil penelitian menunjukkan bahwa analisis centrality berhasil
mengidentifikasi protein-protein kunci yang berperan penting dalam jaringan
diabetes mellitus. Hasil molecular docking memperlihatkan beberapa senyawa
bioaktif dari pare dan kelabat memiliki nilai binding affinity yang rendah (lebih
negatif), menandakan interaksi yang stabil dan berpotensi sebagai kandidat anti-
diabetes. Kesimpulan dari penelitian ini menunjukkan bahwa integrasi analisis
centrality dalam jaringan farmakologi dan molecular docking efektif digunakan
untuk mengidentifikasi protein target dan senyawa potensial anti-diabetes.

Kata kunci: Analisis centrality; Diabetes mellitus tipe 1; Farmakologi jaringan;
Molecular docking; Momordica charantia; Trigonella foenum-graecum
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ANTI-DIABETIC POTENTIAL OF BITTER MELON AND FENUGREEK
BASED ON CENTRALITY ANALYSIS AND MOLECULAR DOCKING

AGAINST DIABETES MELLITUS

Sean Marcello Talaar

ABSTRACT

Type 1 diabetes mellitus (T1DM) is a chronic metabolic disease with a globally
increasing prevalence and poses a serious challenge in the field of health.
Momordica charantia (bitter melon) and Trigonella foenum-graecum (fenugreek)
have shown antidiabetic potential, but their molecular mechanisms in T1DM are
still poorly understood. This study aims to elucidate the mechanism of bioactive
compounds from both plants against T1DM through the integration of centrality
analysis in pharmacology networks and molecular docking using AutoDock. T1DM
target proteins were collected from the OMIM, MalaCards, GeneCards, and UniProt
databases, while bioactive compounds were obtained from IJAH Analytics and
KNApSAcK Family. The protein-protein interaction network was constructed
using the STRING database, followed by centrality analysis (degree, betweenness,
closeness, eigenvector) to identify target proteins. The consensus method was
applied to select the top 5 proteins. Drug-likeness and ADME properties were
predicted using SwissADME and Molsoft. Molecular docking was performed with
AutoDock Vina to evaluate the binding affinity of target compounds to proteins.
The results showed that centrality analysis successfully identified key proteins that
play an important role in the diabetes mellitus network. Molecular docking results
showed that several bioactive compounds from bitter melon and kelabat had low
binding affinity values (more negative), indicating stable interactions and potential
as anti-diabetes candidates. The conclusion of this study shows that the integration
of centrality analysis in pharmacology networks and molecular docking is effective
for identifying target proteins and potential anti-diabetes compounds.

Keywords: Centrality analysis; Molecular docking; Momordica charantia; Tissue
pharmacology; Trigonella foenum-graecum; Type 1 diabetes mellitus
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