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STUDI IN SILICO SENYAWA BELIMBING WULUH

(Averroha bilimbi L.) SEBAGAI ANTIKANKER PAYUDARA
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ABSTRAK

Secara in silico penelitian senyawa dari belimbing wuluh (Averrhoa bilimbi L.)
telah menunjukan berbagai aktivitas famakologi. Penelitian ini merupakan
penelitian eksperimental dengan mengggunakan alat berbantu komputer yaitu
perangkat lunak AutoDockTools untuk mendapatkan senyawa belimbing wuluh
sebagai kandidat obat antikanker payudara yang terbaik melalui molecular docking.
Belimbing wuluh dengan 28 senyawa uji telah dilakukan docking terhadap ERa
(Reseptor Estrogen Alfa) dan ERP (Reseptor Estrogen Beta) menggunakan metode
molecular docking dengan AutoDockTools, analisis hasil melalui notepad untuk
divisualisasi dengan Discovery Studio Visualizer, dan analisis hasil
farmakokinetika serta toksisitas dari senyawa melalui situs pre-ADMET. Hasil
penambatan diperoleh tiga senyawa belimbing wuluh sebagai lead compound
terhadap ERa yaitu Trans-geranylgeraniol (AG) -7.59 Kkal/mol dengan residu asam
amino yang terikat GLU353 dan ARG394. Hasil penambatan diperoleh tiga
senyawa belimbing wuluh sebagai lead compound terhadap ERP yaitu Methyl
trsiporate ¢ (AG) -11.03 Kkal/mol dengan residu asam amino yang terikat ARG346
dan GLU305, dan Xanthosine (AG) -12.11 Kkal/mol dengan residu asam amino
yang terikat GLU305. sedangkan untuk obat pembanding tamoksifen memiliki nilai
ikatan energi bebas (AG) -10,51 Kkal/mol dan Klomifen -9,44 Kkal/mol.
Berdasarkan analisis hasil prediksi, lead compound Trans-geranylgeraniol, Methyl
trisporate ¢ dan Xanthosine memiliki sifat farmakokinetika yang cukup baik dengan
nilai CaCo-2 33.75, 22.88 dan 13.64; HIA 96.03%, 96.00% dan 24.71%; PPB
99.00%, 85.92% dan 12.76% sedangkan hasil toksisitas pada Methyl trisporate ¢
modifikasi struktur untuk mengurangi aktivitas toksik untuk Xanthosine diperoleh
tidak karsinogen dan tidak mutagen.

Kata Kunci : Belimbing wuluh, molecular docking, reseptor estrogen.



STUDY IN SILICO COMPOUNDS BELIMBING WULUH

(Averrhoa bilimbi L.) AS BREAST ANTICANCER
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ABSTRACT

In silico research on compounds from starfruit (Averrhoa bilimbi L.) has shown
various pharmacologic activities. This research was an experimental research
using computer-assisted tools, namely AutoDockTools software to obtain starfruit
compounds as the best candidate for anticancer breast drugs through molecular
docking. Belimbing wuluh with 28 test compounds had been docked to ERa
(Estrogen Receptor Alpha) and ERpP (Estrogen Receptor Beta) using the molecular
docking method with AutoDockTools, analysis of results through notepad to be
visualized with Discovery Studio Visualizer, and analysis of pharmacokinetic
results and toxicity of compounds through pre-ADMET site. The results of the
tethering obtained three starfruit compounds as lead compounds against ERa,
namely Trans-geranylgeraniol (AG) -7.59 Kcal/mol with amino acid residues
bound to GLU353 and ARG394. The results of the anchorage obtained three
starfruit compounds as lead compounds against ERp, namely Methyl trsiporate ¢
(4G) -11.03 Kcal/mol with amino acid residues bound to ARG346 and GLU305,
and Xanthosine (4G) -12.11 Kcal/mol with bound amino acid residues. GLU305.
while for the comparison drug, tamoxifen has a bond value of free energy (4G) -
10.51 Kcal/mol and Clomiphene -9.44 Kcal/mol. Based on the analysis of
prediction results, lead compounds Trans-geranylgeraniol, Methyl trisporate ¢ and
Xanthosine have good pharmacokinetic properties with CaCo-2 values of 33.75,
22.88 and 13.64; HIA 96.03%, 96.00% and 24.71%; PPB was 99.00%, 85.92% and
12.76%, while the toxicity results for Methyl trisporate ¢ and Trans-
geranylgeraniol were genotoxic and carcinogenic in structure and required for
structural modification to reduce the toxic activity for Xanthosine, which was found
to be neither carcinogenic not mutagenic.

Keywords: Belimbing wuluh, estrogen receptors, molecular docking.
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