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Prof. Abiodun Falodun
Editor in Chief
Tropical Journal of Natural Product Research

Dear Abiodun,

I would like to submit our revised manuscript entitles” Bioactive Hydroxylated C28
Steroid from the Leaf of Laportea decumana (roxb.) Wedd.” for the consideration of
publication in the tropical journal of natural product research.

I also have answered a point by point questions, comments and suggestions from the

reviewer to improve our article quality as written along with this letter. I really appreciate
for all these valuable comments and suggestions..

| hope very much that you would consider this manuscript for the publication in your

esteemed journal. Your kind consideration would be gratefully acknowledged.

Thank you
Your sincerely

Rollando Rollando
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bibliography.
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Bioactive Hydroxylated C28 Steroid from the Leaf of Laportea decumana (roxb.) Wedd.
Rollando Rollando1*, Eva Monica1l, Muhammad Hilmi Aftoni1, Cristopher Daniel
Kurniawan1, Rehmadanta Sitepu1 1Pharmacy Department, Faculty of Science and
Technology, Ma Chung University, Malang 65151, Indonesia ABSTRACT Cancer and
infection have a high prevalence at this time, so they need to be treated.

The purpose of this study was to isolate the bioactive compounds in the leaves of
Laportea decumana (roxb.). One new hydroxylated C28 steroid has been isolated from
the leaf of L. decumana (roxb.) wedd., collected at Sorong, West Papua, Indonesia. The
compound possess
9-(buta-1,3-dien-2-yl)-11-hydroxy-2,2a,2b,3,4,5,6,6a,7,8,8a1,9,9a,12,12a,14b-hexadecahy
dro-1H,11H,14H-13
oxacyclobuta[1,5]cyclopenta[1,2-a]cyclobuta[de]cyclopropa[b]chrysen-14-one.

The structure of hydroxylated C28 steroid were determined using UV/Vis, IR, MS,
TH-NMR, 13C-NMR, HMQC and HMBC. Molecular docking was conducted by using
PyRx program. The compound was tested for the inhibitory effect on 4T1 cancer cells,
2,2-diphenyl-1-picrylhydrazyl radical, and two bacterias. The compound was active
against 4T1 cancer cells and had the potential to develop as a cancer cell inhibitor.

Keywords: Laportea decumana, antioxidant, antibacterial, cytotoxic, molecular docking
*Corresponding author. E mail: ro.llando@machung.ac.id Tel: +6282220379864
Introduction Laportea decumana (Roxb.) Wedd is Indonesia’s native plant that has
medicinal use. Growing vastly in Papua and Papua New Guinea, it has been used as an
herbal remedy to cure pain and headache.1
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Bioactive Hydroxylated C28 Steroid from the Leaf of Laportea decumana (roxb.) Wedd.
Rollando Rollando'™ Eva Monica!, Muhammad Hilmi Aftoni!, Cristopher Daniel Kurniawan!,
Rehmadanta Sitepu!

IPharmacy Department, Faculty of Science and Technology, Ma Chung University, Malang

65151, Indonesia

ABSTRACT

Cancer and infection have a high prevalence at this time, so they need to be treated. The purpose
of this study was to isolate the bioactive compounds in the leaves of Laportea decumana (roxb.).
One new hydroxylated C28 steroid has been isolated from the leaf of L. decumana (roxb.) wedd.,
collected at Sorong, West Papua, Indonesia. The compound possess 9-(buta-1,3-dien-2-yl)-11-

hydroxy-2,2a,2b,3,4,5,6,6a,7,8,8a1,9,9a,12,12a,14b-hexadecahydro-1H,11H,14H-13

HPLC. Both solvent optimization and preparative TLC were performed using silica gel 60 GF2s4.
Before using the plate, an activation procedure was conducted by heating the TLC plate at 115°C
for 1 hour. Then, 20 mg/mL extract solution was applied to the activated preparative TLC plate.
Next, the elution was done with n-hexane and ethyl acetate (4:1) to separate the triterpenoid
compound. Finally, preparative HPLC with methanol mobile phase was used to purify the
fraction. The isolate weight is 28,56 mg.

The antibacterial compound screening was done by placing an eluted plate on an agar
medium containing bacterial culture. The contact between the plate and agar surface was kept for
3 hours before removing the plate. Then, the agar media was incubated at 37°C for 24 hours. A

clear zone on the medium agar shows the position of an antibacterial compound on the TLC
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Chemical structure elucidation

The UV/Vis spectrum of fraction 7 showed a single peak at 266 nm, indicating that the
compound contains short chromophore chain. An absorbance on that wavelength gave
information that the compound may contain chromophore having 2 or 3 n-bonds. Meanwhile, the
IR spectrum showed that the compound has a hydroxyl group (3454.4 cm-1), carbonyl or olefinic
group (1658.87 cm-1), and lactone group (1262.66; 1232.60; and 1115.10 cm-1). Other peaks on
the IR spectrum showed that the compound is of alkane groups.!?

The 3BC-NMR spectrum showed that the compound contains 28 carbons. It showed six
olefinic atoms (C12, C22, C24, C25, C26, C27) detected on the chemical shift between 109.14 to
174.45 ppm. The carbon in 174.45 is responsible for the lactone group. Several carbon atoms
were identified as neighbor of the olefinic carbon or electronegative group for having chemical

shift of 63.61 (C11); 63.70 (C15); and 71.89 (C17) ppm. The DEPT spectrum showed no methyl

Acknowledgement
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Technology of the Republic of Indonesia for support through “Penelitian Dasar Unggulan

Perguruan Tinggi 2022” No. 045/SP2H/PT/LL7/2022.
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ABSTRACT

Cancer and infections have increased very rapidly in the last decade. One way to treat
cancer and infections can use medicinal plants. For example, Laportea decumana (roxb.)
has long been used as a medicinal plant, but the scientific evidence on its pharmacological
effects is minimal. The purpose of this study was to isolate the bioactive compounds in the
leaves of Laportea decumana (roxb.). Isolation wusing preparative thin layer
chromatography (TLC) and purification with preparative high-performance liquid
chromatography (HPLC). The structure of compound determined using UV/Vis, IR, MS,
'"H-NMR, '3C-NMR, HMQC and HMBC. Molecular docking was conducted by using
PyRx program. One new hydroxylated C28 steroid has been isolated from the leaf of L.
decumana (roxb.) wedd. The compound possess 9-(buta-1,3-dien-2-yl)-11-hydroxy-
2,2a,2b,3,4,5,6,6a,7,8,8a1,9,9a,12,12a,14b-hexadecahydro-1H,11H,14H-13
oxacyclobuta[1,5]cyclopenta[ 1,2-a]cyclobuta[de]cyclopropa[b]chrysen-14-one. The
compound was tested for the inhibitory effect on 4T1 cancer cells, 2,2-diphenyl-1-
picrylhydrazyl radical, and two bacteria. The compound was active against 4T1 cancer

cells and had the potential to develop as a cancer cell inhibitor.

Keywords: Laportea decumana, antioxidant, antibacterial, cytotoxic, molecular docking
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Cancer and infection rates have risen significantly in the last decade. Medicinal plants can be
used to treat cancer and infections. Laportea decumana (Roxb.) Wedd for example, has long
been used as a medicinal plant, but scientific evidence on its pharmacological effects is limited.
The present study was therefore aimed at isolating a bioactive compound from the leaves of
Laportea decumana and evaluating its pharmacological activities. Ethanol was used to extract
the leaves of L. decumana using the maceration method. Preparative thin layer chromatography
(TLC) was used for the isolation of an active compound, and preparative high-performance
liquid chromatography (HPLC) was employed for purification. The structure of the active
compound was determined by UV/Vis, IR, MS, 'H-NMR, "“C-NMR, HMQC, and HMBC.
Staphylococcus aureus and Escherichia coli were used to examine the antibacterial activity of
the compound. Furthermore, the antioxidant potential of the new compound was determined by
the DPPH (2.2-diphenyl-1-picrylhydrazyl) assay. Molecular docking was performed with the
PyRx program. Also, the compound was tested for its ability to inhibit 4T1 cancer cells. The
results showed that the extraction process yielded an oily green, thick extract with a yield value
of 5.19%. From the leaves of L. decumana, a new hydroxylated C28 steroid was isolated (MCI).
The bioactive compound possessed antibacterial properties against the test organisms, as well as
antioxidant activity by DPPH assay. Furthermore, MCI was active against 4T1 cancer cells. The

findings of this study suggest that MCI has the potential as a cancer cell inhibitor.

Keywords:  Antibacterial, Antioxidant, Cytotoxic, Laportea decumana, Molecular docking.

Introduction

Laportea decumana (Roxb.) Wedd is a medicinal plant
native to Indonesia. It is widely grown in Papua and Papua New
Guinea and has been used as a herbal remedy to treat pain and
headaches.' It has potential pharmacological activity due to the
presence of alkaloid, glycoside, and triterpenoid contents.” Previous
studies found that L. decumana extract has analgesic and antibacterial
properties.” The plant extract is a complex mixture of soluble
compounds in the extractive solvent, including primary metabolites
(molecular mass > 2000 Dalton) and secondary metabolites (molecular
mass < 2000 Dalton). Although secondary metabolites like alkaloid,
flavonoid, coumarin, quinone, and terpenoid have important biological
activities,” the presence of primary metabolites in extracts make a
quantitative determination of the active compound dose impossible.
The research on L. decumana pharmacological activity was only
reported as an extract form in the literature study, so the active
compound was still unknown.

Therefore, the present study was conducted to isolate a bioactive
compound from the leaves of Laportea decumana and assess its
pharmacological activities.
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Materials and Methods

Sources of chemicals

Silica gel Fasy, Silica gel 60 PF,s; containing gypsum, dimethyl
sulfoxide (DMSO), methanol, chloroform, n-hexane, and ethyl acetate
were obtained from Merck, United States. Dextrose, nutrient agar
(NA), and Mueller Hinton were purchased from Oxoid, United
Kingdom. RPMI 1640, fetal bovine serum, penicillin, streptomycin,
fungizone, sodium bicarbonate, and L-glutamine were supplied by
Gibco, United States. HEPES (4-[2-hydroxyethyl]-1-
piperazineethanesulfonic acid) were purchased from Invitrogen,
United States. DPPH (2.2-diphenyl-1-picrylhydrazyl) and MTT (3-
[4.5-dimethylthiazol-2-yl]-2.5-diphenyltetrazolium  bromide) were
obtained from Sigma-Aldrich, United Statespt.

Source of plant materials

The leaves of Laportea decumana were collected in January 2022
from Sorong, West Papua, Indonesia, and authenticated in the
Department of Botany, University of Ma Chung, Indonesia. A voucher
specimen number (FA:02-MACHUNG-2022) was assigned and the
plant material was deposited in the herbarium unit of the department.
Fresh leaves were washed and impurities were removed. The leaves
were dried in an oven at 50°C for two days and then pulverized.’

Extraction of Laportea decumana leaves

The extraction was accomplished through maceration at room
temperature by soaking 150 g dried leaf sample in 1 L 96% ethanol for
24 hours. The filtered mixture was collected. To obtain a thicker
filtrate, the obtained filtrate was evaporated in a rotary evaporator,
which was followed by advanced evaporation in a water bath.”

Isolation of active compounds from Laportea decumana leaf extract

Isolation of active compounds was divided into four stages: solvent
optimization, bioautography, preparative thin layer chromatography
(TLC), and purification with preparative high-performance liquid
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