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Prediksi Toksisitas, Absorbsi, Distribusi, Metabolisme, Eliminasi,
dan Aktivitas Antikanker Senyawa Aktif dari Umbi Rumput Teki
(Cyperus rotundus L)

Putri Dwi Kumala Sari®, Asmiyenti Djaliasrin Djalil?, Lailiana Garna
Nurhidayati?

ABSTRAK

Latar belakang: Prevalensi kejadian kanker di dunia masih menduduki peringkat
tertinggi setelah penyakit kardiovaskular. Di Indonesia, prevalensi kanker
mengalami peningkatan semenjak lima tahun terakhir. Pada tahun 2018, Riskesdas
(Riset Kesehatan Dasar) melaporkan bahwa prevalensi kanker di Indonesia
mencapai 1.79 per 1000 penduduk, naik dari tahun 2013 sebanyak 1.4 per 1000
penduduk. Pengobatan kanker sendiri masih memiliki banyak kekurangan seperti
pengobatan kemoterapi yang menimbulkan banyak efek samping. Terapi herbal
sekarang ini banyak diminati oleh masyarakat. Tanaman herbal seperti rumput
teki merupakan salah satu tanaman obat yang cukup potensial untuk dikembangkan
sebagai antikanker. Metode: 39 isolat umbi rumput teki hasil dari penelitian Rahim
et al (2018), Nidugala et al (2015) dan Sultana et al (2017) dilakukan uji aktivitas
antikanker dengan metode docking moleculer menggunakan software PyRx-Vina
terhadap reseptor Bcl-2, kemudian hasil docking terbaik akan diuji ADME
menggunakan SwissADME, dan uji toksisitas menggunakan Toxtree. Hasil: Hasil
docking moleculer menunjukkan bahwa senyawa aktif umbi rumput teki mampu
menghambat ekspresi Bcl-2 dengan berikatan pada sisi aktif reseptor Bcl-2, namun
binding affinity atau kekuatan mengikatnya masih lemah, sehingga perlu dilakukan
modifikasi struktur untuk memperbaiki ikatan. Hasil modifikasi struktur senyawa 2
dari -6,9 kkal/mol menjadi -7,0 kkal/mol dan senyawa 9 dari -7,0 kkal/mol menjadi
-7,1 kkal/mol. Hasil uji toksisitas menunjukkan hanya ada dua senyawa yang
memiliki tokisisitas paling rendah yaitu senyawa alpha-gurjunene dan gamma-
cadinene. Hasil ADME menunjukkan bahwa hanya ada 2 senyawa yang memenuhi
aturan Lipinski yaitu senyawa 2 dan 9. Kesimpulan: senyawa aktif umbi rumput
teki memiliki tempat berikatan dengan sisi aktif reseptor yang kemungkinan
mampu menghambat ekspresi protein Bcl-2 yang berlebihan, namun kekuatan
mengikatnya masih lemah dilihat dari nilai binding affinity yang lebih besar
daripada nilai binding affinity ligan alami.

Kata kunci: rumput teki, docking moleculer, uji toksisitas, uji ADME
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Prediction of Toxicity, Absorption, Distribution, Metabolism,
Elimination, and Anticancer Activity of Active Compounds from
Teki Grass (Cyperus rotundus L)

Putri Dwi Kumala Sarit, Asmiyenti Djaliasrin Djalil?, Lailiana Garna

Nurhidayati?
ABSTRACT

Background: The prevalence of cancer incidence in the world is still ranked
highest after cardiovascular disease. In Indonesia, the prevalence of cancer has
increased since the last five years. In 2018, Riskesdas (Basic Health Research)
reported that the prevalence of cancer in Indonesia reached 1.79 per 1000
population, up from 2013 as much as 1.4 per 1000 population. Cancer treatment
itself still has many shortcomings such as chemotherapy treatments that cause many
side effects. Herbal therapy is currently in great demand by the public. Herbal plants
such as Teki grass are one of the medicinal plants that have enough potential to be
developed as anticancer. Methods: 39 isolates of Teki grass tuber from the study
of Rahim et al (2018), Nidugala et al (2015) and Sultana et al (2017) were tested
for anticancer activity using the molecular docking method using PyRx-Vina
software on Bcl-2 receptors, then the results of the best docking will be tested by
ADME using SwissADME, and toxicity testing using Toxtree. Results: The results
of molecular docking showed that the active compound of the Teki grass tubers was
able to inhibit the expression of Bcl-2 by binding to the active side of the Bcl-2
receptor, but the binding affinity was still weak, so it was necessary to modify the
structure to improve bonding. The resulting structural modification of compound 2
from -6.9 kcal / mol to -7.0 kcal / mol and compound 9 from -7.0 kcal / mol to -7.1
kcal / mol. The toxicity test results showed that there were only two compounds
that had the lowest toxicity, namely alpha-gurjunene and gamma-cadinene
compounds. ADME results show that there are only 2 compounds that meet
Lipinski's rules, compounds 2 and 9. Conclusion: the active compound of the Teki
grass has a binding site with the active side of the receptor which is likely to be able
to inhibit excessive expression of Bcl-2 protein, but its binding strength is still weak
to be seen of the value of binding affinity that is greater than the value of binding
affinity of natural ligands.

Keywords: Teki grass, molecular docking, toxicity test, ADME test
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