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RINGKASAN 

 

STUDI IN SILICO EKSTRAK BATANG PISANG MAULI (Musa 

acuminata) TERHADAP MATRIX METALLOPROTEINASE-8 (MMP-8) 

DAN TISSUE INHIBITOR OF METALLOPROTEINASE-1 (TIMP-1) 

 

       Karies adalah penyakit jaringan gigi yang ditandai dengan kerusakan jaringan 

yang dimulai pada permukaan gigi hingga meluas kebagian dalam gigi. Karies gigi 

terjadi karena proses demineralisasi struktur gigi oleh asam yang dihasilkan oleh 

mikroorganisme. Ketika proses demineralisasi terus menerus berlangsung maka 

akan menghilangkan kristal apatit yang menutupi kolagen yang akibatnya dapat 

mengaktivasi Matrix Metalloproteinase (MMP). Tissue Inhibitor of 

Metalloproteinase (TIMP) merupakan penghambat endogen yang mengendalikan 

MMP. Apabila terjadi ketidakseimbangan antara aktivitas MMP dan TIMP, akan 

menyebabkan terjadinya kondisi patologis, seperti karies. Perkembangan karies 

dentin ditemukan Matrix Metalloproteinase-8 (MMP-8) yang berperan dalam 

menghidrolisis fibril kolagen tipe I yang ada di dentin. Selain itu Tissue Inhibitor 

of Metalloproteinase-1 (TIMP-1) turut berperan, di mana jumlah TIMP tidak cukup 

untuk menghambat MMP dalam mencegah perkembangan karies. Diperlukan 

penghambat MMP-8 serta stimulasi TIMP-1 untuk mencegah perkembangan 

karies. Pisang Mauli (Musa acuminata) merupakan salah satu tanaman khas dari 

Kalimantan Selatan yang dapat digunakan sebagai pengobatan penyembuh luka.  

      Penelitian ini merupakan jenis penelitian eksploratif melalui metode in silico. 

Salah satu metode yang dapat digunakan untuk merancang pembuatan inhibitor 

MMP serta stimulasi TIMP. Metode in silico memiliki kelebihan, yaitu lebih murah 

dan lebih cepat untuk menghasilkan hasil. Penelitian ini menggunakan analisis 

molecular docking dari interaksi reseptor MMP-8 dan TIMP-1 yang didapat dari 

website Protein Data Bank (PDB) dan ligan choline, eucalyptol, cinnamic acid, 

caffeic acid, dan citral yang didapat dari PubChem. Interaksi antara senyawa 

ekstrak batang pisang Mauli dengan MMP-8 dan TIMP-1 akan dianalisis 

menggunakan program AutoDock Vina yang terdapat di dalam aplikasi PyRx versi 

0.8. Hasil docking senyawa ekstrak batang pisang Mauli dengan MMP-8 dan TIMP-

1 akan divisualisasikan melalui aplikasi BIOVIA Discovery Studio V21. 

      Hasil penelitian ini menunjukkan interaksi paling baik dari senyawa ekstrak 

batang pisang Mauli terhadap MMP-8 dan TIMP-1 ialah senyawa caffeic acid 

dengan nilai binding affinity sebesar -7,7 kkal/mol terhadap MMP-8 dan -5,9 

kkal/mol terhadap TIMP-1. Senyawa caffeic acid diprediksi berpotensi 

menghambat degradasi matriks kolagen penyebab karies dentin. 
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SUMMARY 

 

IN SILICO STUDY OF MAULI BANANA STEM EXTRACT (Musa 

acuminata) AGAINTS MATRIX METALLOPROTEINASE-8 (MMP-8) AND 

TISSUE INHIBITOR OF METALLOPROTEINASE-1 (TIMP-1) 

 

      Caries is a disease of dental tissue characterized by tissue destruction that 

begins on the surface of the tooth and extends to the inside of the tooth. Dental 

caries occurs due to the process of demineralization of tooth structure by acids 

produced by cariogenic bacteria. When the demineralization process continues, it 

will remove the apatite crystals that cover the collagen which can consequently 

activate Matrix Metalloproteinase (MMP). Tissue Inhibitor of Metalloproteinase 

(TIMP) is an endogenous inhibitor that controls MMP. If there is an imbalance 

between MMP and TIMP activity, it will cause pathological conditions, such as 

caries. In the development of dentin caries, Matrix Metalloproteinase-8 (MMP-8) 

is found which plays a role in hydrolyzing type I collagen fibrils in dentin. In 
addition, Tissue Inhibitor of Metalloproteinase-1 (TIMP-1) also plays a role, where 

the amount of TIMP is not sufficient to inhibit MMP in preventing caries 

development. MMP-8 inhibitors as well as TIMP-1 stimulation are required to 

prevent caries development. Mauli banana (Musa acuminata) is one of the typical 

plants from South Kalimantan that can be used as a wound-healing treatment. 

      This research is a type of exploratory research through in silico methods. One 

method that can be used to design the manufacture of MMP inhibitors and TIMP 

stimulation. The in silico method has the advantage of being cheaper and faster to 

produce results. This study uses molecular docking analysis of MMP-8 and TIMP-

1 receptor interactions obtained from the Protein Data Bank (PDB) website and 

ligands choline, eucalyptol, cinnamic acid, caffeic acid, and citral obtained from 

PubChem. The interaction between Mauli banana stem (Musa acuminata) extract 

compounds with MMP-8 and TIMP-1 will be analyzed using the AutoDock Vina 

program contained in the PyRx application version 0.8. The docking result of Mauli 

banana stem extract compound with MMP-8 and TIMP-1 will be visualized through 

BIOVIA Discovery Studio V21 application. 

      The results of this study showed that the best interaction of Mauli banana stem 

extract compounds with MMP-8 and TIMP-1 is the caffeic acid compound with a 

binding affinity value of -7.7 kcal/mol to MMP-8 and -5.9 kcal/mol to TIMP-1. The 

caffeic acid compound is predicted to have the potential to inhibit the degradation 

of the collagen matrix that causes dentin caries. 
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ABSTRAK  

 

STUDI IN SILICO EKSTRAK BATANG PISANG MAULI (Musa 

acuminata) TERHADAP MATRIX METALLOPROTEINASE-8 (MMP-8) 

DAN TISSUE INHIBITOR OF METALLOPROTEINASE-1 (TIMP-1) 

 

Lydia Rachma Azhara, Amy Nindia Carabelly, Dewi Puspitasari, Deby 

Kania Tri Putri, Bambang Setiawan 

 

Latar belakang: Karies gigi terjadi karena proses demineralisasi struktur gigi oleh 

asam yang dihasilkan oleh mikroorganisme. Ketika proses demineralisasi terus 

menerus berlangsung maka akan menghilangkan kristal apatit yang menutupi 

kolagen yang akibatnya dapat mengaktivasi Matrix Metalloproteinase (MMP). 

Tissue Inhibitor of Metalloproteinase (TIMP) merupakan penghambat endogen 

yang mengendalikan MMP. Apabila terjadi ketidakseimbangan antara aktivitas 

MMP dan TIMP, akan menyebabkan terjadinya kondisi patologis, seperti karies. 

Perkembangan karies dentin ditemukan Matrix Metalloproteinase-8 (MMP-8) yang 

berperan dalam menghidrolisis fibril kolagen tipe I. Selain itu Tissue Inhibitor of 

Metalloproteinase-1 (TIMP-1) turut berperan, di mana jumlah TIMP tidak cukup 

untuk menghambat MMP dalam mencegah perkembangan karies. Senyawa ekstrak 

batang pisang Mauli (Musa acuminata) berpotensi menghambat MMP-8 dan 

menstimulasi TIMP-1, sebagai kandidat obat untuk mencegah degradasi matriks 

kolagen penyebab proses karies dentin. Senyawa yang ditemukan dalam pisang 

Mauli adalah choline, eucalyptol, cinnamic acid, caffeic acid, dan citral. Tujuan: 

Mengetahui interaksi senyawa ekstrak batang pisang Mauli terhadap penghambatan 

MMP-8 dan stimulasi TIMP-1. Metode: Penelitian ini merupakan penelitian in 

silico dengan menggunakan metode molecular docking. Hasil: Uji drug-likeness 

menunjukkan semua senyawa pisang Mauli memenuhi aturan Lipinski. Molecular 

docking senyawa pisang Mauli dapat berikatan baik dengan MMP-8 dan TIMP-1, 

tetapi tidak lebih baik dari klorheksidin. Senyawa terbaik yang didapatkan adalah 

caffeic acid (binding affinity terendah, -7,7 kcal/mol terhadap MMP-8 dan -5,9 

kcal/mol terhadap TIMP-1). Kesimpulan: Senyawa caffeic acid diprediksi 

memiliki potensi paling baik dalam menghambat degradasi matriks kolagen 

penyebab karies dentin. 

 

 

Kata kunci : in silico, Ekstrak batang pisang Mauli, MMP-8, Molecular docking, 

TIMP-1 
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ABSTRACT 

 

IN SILICO STUDY OF MAULI BANANA STEM EXTRACT (Musa 

acuminata) AGAINTS MATRIX METALLOPROTEINASE-8 (MMP-8) AND 

TISSUE INHIBITOR OF METALLOPROTEINASE-1 (TIMP-1) 

 

Lydia Rachma Azhara, Amy Nindia Carabelly, Dewi Puspitasari, Deby 

Kania Tri Putri, Bambang Setiawan 

 

Background: Dental caries occurs due to the process of demineralization of tooth 

structure by acids produced by microorganisme. When the demineralization 

process continues, it will remove the apatite crystals that cover the collagen which 

can consequently activate Matrix Metalloproteinase (MMP). Tissue Inhibitor of 

Metalloproteinase (TIMP) is an endogenous inhibitor that controls MMP. If there 

is an imbalance between MMP and TIMP activity, it will cause pathological 

conditions, such as caries. In the development of dentin caries, Matrix 

Metalloproteinase-8 (MMP-8) is found which plays a role in hydrolyzing type I 

collagen fibrils. In addition, Tissue Inhibitor of Metalloproteinase-1 (TIMP-1) also 

plays a role, where the amount of TIMP is not sufficient to inhibit MMP in 

preventing caries development. Mauli banana (Musa acuminata) stem extract 

compounds have the potential to inhibit MMP-8 and stimulate TIMP-1, as a drug 

candidate to prevent collagen matrix degradation that causes dentin caries. The 

compounds found in Mauli banana are choline, eucalyptol, cinnamic acid, caffeic 

acid, and citral. Objective: To determine the interaction of Mauli banana stem 

extract compounds on MMP-8 inhibition and TIMP-1 stimulation. Methods: This 

research is an in silico research using molecular docking method. Results: Drug-

likeness test showed that all Mauli banana compounds fulfill Lipinski's rule. 

Molecular docking of Mauli banana compounds can bind well to MMP-8 and 

TIMP-1, but not better than chlorhexidine. The best compound obtained was caffeic 

acid (lowest binding affinity, -7.7 kcal/mol to MMP-8 and -5.9 kcal/mol to        

TIMP-1). Conclusion: Caffeic acid compounds are predicted to have the best 

potential in inhibiting collagen matrix degradation that causes dentinal caries. 

 

 

Keywords : in silico, Mauli banana stem extract, MMP-8, Molecular docking 

TIMP-1 
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