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ABSTRACT

Sterol is a secondary metabolites for a group of steroids that can treat a disease caused by synergistic effect between compound

of metabolite with polyvalent activity. Sea fan ( G. mariae ) has a major compound (sterol)  that has been used by the society of

Maluku, Indonesia as an asthma substance but needs research done because it has not been reported widely and only

empirical data from the society. For that, virtual screening is a necessary using the in silico method a s a first step in

determining the effectiveness and predicting the value of free energy bonding ( GG), inhibition contents (Ki),
acid residue using Autodock Tools 4.2, Lipinski Rule of Five and pre -ADMET in determining absorption, distribution and

toxicity. The result showedthat24 -met hyl <chol ester ol -B.@dkcalh mol)ahdKe(4826 nMG&heré the value of

GG were smaller than sal meterol as a comparative drug. PredictRPRon of
should not be >5 (Log P = 7.635). The value of absorption (HIA = 100% ; Caco -2 =51.4 04 nm sec ‘1) and toxicity (there are no

risk of mutagenic and carcinogenic). Thus, compound of the 24 -methyl cholesterol from  G. mariae are potentially as asthma

medications but cannot be administered oral.

Keyword : Asthma, in silico, sea fan ( G. marie ), sterol.

ARTICLEIN F O: Received; 18 Sept 2021; Review Complete; 07 Oct. 2021 Accepted; 25 Dec. 2021 Available online 15 Dec. 2021

Mustarichie R, Jayanto Kelutur FJ, In Silico Studies: Virtual Screening of the Compound of Sea Fan (Gorgonia Maria§ As
Antiasthmatic, Asian Journal of Pharmaceutical Research and Development. 2021; 9(6):16-23.

DOI: http://dx.doi.org/10.22270/ajprd.v9i61041

*Address for Correspondence:
Resmi Mustarichie, Department of Pharmaceutical Analysis and Medicinal Chemistry, Faculty of Pharmacy, Universitas Padjadjaran, Indonesia

INTRODUCTION

raditional medicine is derived from knowledge, gorgosterol, 23lemethyl gorgosterol, 4,2dimethyl
skills and practies based on the theory, beliefs and dehydrocholestanol and4,2dmethyl cholestandf’.
experience of a local culture, can be explained or

not, used for health care as well as prevention, diagnosi Sterol are a secondary metabolitesof a steroid group

S . ) ) >
epar or wretment of physical and mentl lésse  (o"HOUTY UL OGN ok 1 neaing  dscace ouses
main aim of natural substance based treatment igs& y ynerg ary

. .compound with polyvalent aeity so that it may be

from nature that has been used by local society in ossible to cope various dised¥&ased on the research
generations and keep the health safe without side effect? P -

Fesults from Red'it has been reported that the secondary
when consumed. : . ; . )

metabolitescontained in gorgoni&aramuricea clavata
The society of Maluku, Indonesia often use materials frommore steroids contained in all fractions of the solvent
nature to treat diseases, one is the use of a seaGfan ((methanol, ethyl acetate anehaxane) aresed both on the
Mariae) asantiasthnmatic. Based on the result of the study,skin and axial. The steroid has antiinflammatory activity so
it has been reported thaG. mariadhas a major as not to trigger the occurrence of asthma by inhibiting the
compoundthat the sterol identified consist ofcholesteral, 24 release of cytokom H2, IL-4 and IL-6, the movement of
methyl cholesterol, 24nethyl22-dehydrocholesterol, leukocytes as well as induced of lipocdrin
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Asthma is a bronic disease of pneumonia that is not amine as native ligands obtained from GDP, sea fan
infectious and heterogeneous with inflammation of the (G.mariag as test ligandas well as salmeterol as
respiratory tract characterized by a wheezing history, chescomparative drug obtained from the
tightness, shortness of breath and c8iigthe medications  sitehttps:// pubchem.ncbi.nim.nih.go¥'and is also drawn
used for ast hma-agonscsynthdss asaa manually using thebemDraw Ultra 12.0 dan Chem3D Pro
highly effective bronchodilator for asthma therapy. 12.0f no chemical structure is found.Then the structure is
Salbutamol, terbutalin and fenoterol are asthma medicationconditioned with a body pH condition that ranges between
that have Duration of Action shorter known as Short 7.357 7.45 andsaved in the format (lpd

Acti n gAgonist (SABA), while salmeterol and formoterol I

have Duration of Action | ¥ghgdvaldaion o4 | ong Acting b
Agonist (LABA). SABA is known as an early therapeutic For validation method (ligands) used a congenital
treatment of asthma before acute astfina compound of receptors/proteins (ligands preference) that is

The use of people's perceived synthesis drugs iy Verre—docking to the receptors. The value viewdddst Mean

expensive and has side effects, so they often use the dru%quaorez D%vigtion.(RMSD), :jNhere the tRMSDd valued |
from natural ingredients nam&y mariae For that s : i use as standar mo

research is necessary much less is not reported by thBocking test compound with receptor

results of his research. This research is the first step to h King is d . h dock ft
know the effectiveness of cqronents inG. mariaeas one | € Docking is done using the Autodock4 software, {run

of asthma drugs with predicting of absorption, distribution 2utodock) by tether between the ligands and the receptors.

‘L ; ; ; P Then edit the cmd byeldeting the directory so that it is in
and toxicity by conducting virtual screening usingSitico
method. ¥ by g g & the column only cmd (D: / Autodock / Autodock4p

dock.dpfi | dock.dlg &) and then click to processed.
Material dan Methods

Moleculer tethering analysis and visualization

Material . . .

The result of docking calculations can be seen in the output
Hardware : Laptops with spesificationsprocessor in notepad format. The determination of the docking
INTEL(R) Celeron (R)CPU N2840 @ 2.16GHz (2 CPUs), confirmation result of the test compound is done by
~2.2GHz and memory 2048MB RAM. choosing the configuration of the ligands that have the

Software : Operating system windows 8.1 Single LanguageIO\.NeSt .bonding energy (be?‘ pose). The position and
with Bing 64bit (6.3, build 9600), Chem3D Pro 12.0 orientation of the ligands are in macromoleculesvall as
ChemDraw Ultra 12’0 Discovery ’Studio 2016 Client@s amino acids that are bound on the ligand to be visualized
AutoDock Tools 4.2, PEADMET and Lipinski Rule of using Discovery Studio 2016 Client®.

Five. Pre-ADMET

Test compounds 1-(5-azanyt4~{H}-1,2,4triazol-3-yl)- The ADMET Parameter is calculated using the
~{N} -[2-(4-bromophenyl)ethyH-{N} -(2- : preADMET®  program  accessed  through  the
methylpropyl)piperidird-amine as a natural ligandsthe sitehttp://preadmet.bmdrc.kr/adme/*!, Chemical

test compound components are used from the 7 sea fagructure of compounds depicted or uploaded infaneat
compounds &. mariag andsalmedrolis used as a files Mol (*.mol). The Program automatically calculates the
comparative drug predicted values of the selected parameters, including the
Receptor : Data of the 3D crystal receptor structures usedPermeability of the cellhuman colon adenocarcinoma(€aco

for molecular docking analysis obtained from the Protein2): Human Intestinal Absorption(HIA), Plasma Protein
Data Bank (PDB) obtained from the Binding (PPB), mutagnic and carcinogenic.

sitehttp://www.rscb.org/pdb/® ®.Receptors used to predict Results andDiscussion
activity as Antiasma are called chitotriosidakereceptors

with 5NRA PDB code. Protein and Ligand

The method of computation with @amsilico approach is an
Methods :

experimental method that uses computer software by
Protein preparation learning the physicochemical properties of the structure of

Receptor preparations of 5NRA used as asthma receptor‘ﬂshhernlcal compound$l. At present, the computational

; ) ical approachir( silico) is used to maximize and
obtained from PDB Http://www.rscb.org/pdb/).Receptors chemica X S .
are then visualized using programiscovery Stdio 2016 facilitate the study of absorption, distribution, metabolism,

Client®. In the program, the downloaded receptors are don&xcretion and toxicity from the discovery of new medicinal

L AT

by eliminating water molecules and natural ligands. Thesubstances before testiimgvitro andin-vivd™.

results obtained are pure of receptors and stored in PDBn this study, used protein receptors of SNRA (Figure.

format (.pdb). 1l)whereas previous researchuses glucocorticoid

Ligand preparation receptor&*lusing thein silico method and also to knothe
activity of antiasthma.

The ligand preparation of the test compduis d-(5-

azanyt4~{H} -1,2,4triazok3-yl)-~{N} -[2-(4-

bromophenyl)ethy~{N} -(2-methylpropyl)piperidir4-
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Figure 1. Protein of 5SNRA ¢hitotriosidasel receptor) Figure: 2. Protein preparation with Autodock4

The AutoDock Tools 4.2 program is used to determine thefr the preparation of ligands, the component of the

grid box on the area known as the active side of theCOmMpound on the sea faG(mariaghas 7 test compounds

proteinThe determination of this grid box includes setting cOnsisting of cholesterol groups (cholesterol,-n2ethyl

the location of the parameters box and specifying the siz&holesterol, 24nethyt22-dehydrocholesterol), gorgosterol

of the grid box using the distance (angstrom).In this proteind™Ups  (gorgosterol, ~ 28emethyl = gorgosterol) and

of 5NRA, the result of the grid box obtained is the center xcholestanol groups  (4,2dimethyt22-dehydrocholestanol

= 93.542; y = 32.275 and z = 22.365 with a grid point and 4_,24d|methyl cholestanol) ar)d use a comparison of the

distance (Angstromis 0.375 A(Figure. 2). drug is a salmeterol. Then optimized by condi¢d the
structure of chemical compounds on the body with the pH
7.4 (range 7.35 7.45) can be seen in table 1.

Tablel.Component of compounds on the comparative drug, native ligand and test compounds

Compounds Molecular Formula Structure

Salmeterol CosH3s7NO,

1-(5-azanyt4~{H} -1,2,4triazo}l3-yl)-~{N} -[2-(4
bromophenyl)ethy~{N} -(2-methylpropyl)piperidin | CigH2dBrNs
4-amine

Cholesterol CoHaO
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24-methyl cholesterol CogHas0
24-methyl22-dehydrocholesterol CogHs?O
Gorgpsterol CsoHsO
23-demethyl gorgosterol CogHa0
4,24dimethyt22-dehydrocholestanol CagHsc0
4,24dimethyl cholestanol CuoHs,0

ISSN: 2320-4850
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Method Validation

The analysis used to evaluate the validation result is by looking at the RMSD wdltleeabinding location.

The parameters wused are considered valid, i f the RMS
ligands after the superimposed will be more closely with the native ligand. In addition, it is also influenced by

the proteinresolution and receptor modelling we U&2dIn this study obtained the validation result for the

RMSD value of 0.627 A, this indicates that it qualifies as determined so that the parameters can be used to
conduct a docking simulation of test compound and comparative drug.

Docking Interactionof Test Compounds andVisualization

In this study, 7 compounds contained on@emarieas well as the drug as comparative performed tethering or
docking with chitotriosidas& receptors using Autodock Tools 4.2 software that dimensgits box
40x40x40 The result is the interaction of the test compound component with the amino acid residue indicating
the binding to the place of the active side of the chitotriostidaseeptor. In additigrthe obtained free energy
bond( (pG) a nady constanti (Ki)j seen in table 2

Table: 2. Docking interaction on the comparative drug, native ligand and test compounds

Compounds Interactions with Amino Acid Residues Ki (nM) ( gp@Kcal/mol)
Hidrogen Bonds Van der Waals
(hydrofobic)

1 Conventional hydroger] TRP 358 ;
bond@ARG 269 ; TYR 141 | TYR 212 ;
; GLU 140) MET 210 ;
TRP 99 ;
Salmeterol 9 Carbon hydrogen bon GLU 297 ; 846.22 -8.28
(ASP 213 ; TYR 267 THR 295 ;
ALA 302 ;
LEU 301 ;
TYR 190 ;
GLN 145

1-(5-azanyl4~{H}-1,2,4triazol3- | f Conventional ~ hydroger| ASP 213 ;
yl)-~{N}-[2-(4 bromophenyl)ethyl] |  bond(TYR 212) PHE 58 ;

~{N} -(2-methylpropyl)piperidir4- ARG 269 ;
amine 1 Carbon hydrogen bon¢ ASN 208 ;
(TYR 27) GLU 297 ; 1.60 -12.00
THR 295 ;
LEU 301 ;
ALA 302

1 Conventional pdrogen | GLY 98 ;

bondGLU 297) ASP 138 ;
PHE 58 ;
1 Carbon hydrogen GLU 140 ;
Cholesterol bond(THR 295) ASP 213 ; 3.01 -11.62
TRP 31 ;
LEU 362 ;
ARG 35
24-methyl cholesterol 1 Conventional  hydroger] ASP 213; 48.26 -9.98
bondGLU 297) GLU 140;
9 Carbon hydrogen bon¢ GLY 98;
(no) ASP 138;
ARG 35;
THR 295
1 Conventional hydroger] ASP 213 ;
bondfio) GLU 297;
GLU 140;
24-methyt22-dehydrocholesterol 1 Carbon hydrogen bon¢ GLY 98 ;
(o) ASP 138 ; 0.86434 -12.36
THR 295 ;
ARG 35;
TRP 31;
ALA 302
1 Conventional hydrogen| TRP 31;
bond{THR 295) ARG 35 ;
Gorgosterol GLU 297 ; 68.43 -9.77
1 Carbon hydrogen bon{ ASP 213;
(no) ASP 138 ;
GLU 140
1 Conventional hydroger] ASP 213
bond ARG 35) GLU 140;
23-demethyl gorgosterol GLY 98 ;
9 Carbon hydrogen bon¢ ASP 138 174 -11.95
(no) TRP 31 ;
THR 295 ;
GLU 297
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4,24dimethyt22-
dehydrocholestanol

Conventional
bondGLU 140)

hydroger

Carbon hydrogen bon
(no)

GLY 98,

ASP 213 ;
ASP 138 ;

PHE 58 ;

MET 210 ;

TRP 31;
ARG 35

THR 295 ;

GLU 297

1.89

-11.90

4,24dimethyl cholestanol

Conventional
bondGLU 140)

hydroger

Carbon hydrogen bon
(ASP 139

TYR 27,

ALA 143 ;
MET 210 ;
TYR 212;
ASP 213 ;

0.80987

-12.40

GLY 98;
PHE 58 ;
THR 295 ;
ARG 35;
GLU 297

The docking results from table 2. Shows the value ghe salmeterol even though insignificant in the value

free energy bonds and inhibition constants that can Be Ki, the nre ani ng o f t he-methgll ue of
potentially as asthma drugs there are compounds Zéolesterol can serve as an inhibitory constant of

met hyl cholesterol, -998&es806n\ Wle sainfelerdl@ltholgh slighty larde the

Kcal/mol) and Ki (48.26 nM). This value is theny 3| ye o f the @G but can inhi

compared to the salmeterol as a comparative drughibition constants are very significant as of 846.22
wheret h'e v al u es.28oKcal/mplfs andKi M. In adiition can also be seen interaction of amino
(846.22 nM). This suggests that -Beethyl acid residue with hydrogen bonds as well as Van der

gorgosterol is potentially a candidate for antiasthmgyaals on 24nethyl cholesterol and salmeterol shown
PG

drug because it has a val ue compared to
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Figure: 3. Docking result visualization from salmeterol of 2D (3.a) dan 3D (3.bjméthyl cholesterol of 2D (3.c) and 3D (3.d)

In order to estimate the solubility and permeability
of a candidatedr drug substances, a computational
approach is required. The solubility and
permeability of a compound playing an important

ISSN: 2320-4850

role in developing drug development. This is done
to prevent the failure of a drug caused by low
absorption or permeatiff.
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Based on the rules of Lipinski in the development as Log P less than 5), less than 5 hydrogen bond
and discovery of a candidate for drugbstances donors,less than 10 hydrogen bond acceptorsas
use the oral, so it must fulfill five conditions known well asmolar refractivity should be between-40
asRuld of Fivé encompasses amol3@%anlbaseenimizesable 3.

less than 500 Dalton, high lipophilicity (expressed

Table: 3 Result of compounds screening basetdiginski Rule of Five

Compounds BM Log P Hydrogen | Hydrogen | Molar Refractivity Desription
Donors Acceptors

Salmeterol 415 4107 4 5 120.526 Meet

1-(5-azany4~{H}-1,2,4

triazok3-yl)-~{N} -[2-(4

bromophenyl)ethyl-]~{N} _ 391 0.071 0 6 89.551 Meet

(2-methylpropyl)piperidind-

amine

Cholesterol 386 7.389 1 1 119.053 Not meet

24-methyl cholesterol 400 7.635 1 1 123.599 Not meet

24-methyt22- 398 7.411 1 1 123.506 Not meet

dehydrocholesterol

Gorgosterol 426 7.881 1 1 130.580 Not meet

23-demethyl gorgosterol 412 7.491 1 1 125.963 Not meet

4,24dimethyt22- 412 7.658 1 1 128.075 Not meet

dehydrocholestanol

4,24dimethyl cholegnol 416 7.962 1 1 128.193 Not meet

The screening results of a compound that has bethe predicted parameters include the pharmacokinetic
docking then become the determination of solubilitproperties and prediction of toxicity. Parameters of
and permeability as candidate for drug substancéise pharmacokinetic prepties consist of absorption
usind_ipinski Rule of Fivé'"'shown in table 3. #t all  [(HIA) and Cace2] and distribution (PPB), for the
test compounds fronG. mariae do not meet the toxicity seen of mutagenic and carcinogenic.

required average with a Log P vallise ORI ?Hré\ is the amount of biovailability and absorption

meaning it cannot be used as a candidate for the ofa . . . L
drug ingredient because it has low lipophilicity. From the ratio of excretion or cumulative excretion in

urine, bile and feces weeas Cac@ is widely used as
Pre-ADMET an invitro model in predicting drug absorption in

The desian will be a new drua candielahould pa humans. The distribution parameters use PPB because
9 9 Pay it is closely related to the disposition of the drug in

attention to absorpt_|on, dlstrlbu_t|on and tO_XI_CIty SO iving effect'®. Results of preADMET as shown in
that the results obtained according to the clinical te Lble 4

Table: 4. Prediction results of P®&DMET

Compounds Absorption Distribution Mutagenic Carcinogenic

HIA (%) Caco2 (hmsec) | PPB (%)

Salmeterol 89.331 23.623 83.228 + -

1-(5-azany4~{H}-1,2,4
triazok3-yl)-~{N} -[2-(4
bromophenyl)ethyf~{N} -(2-

methypropyl)piperidina- 92.016 30.359 100 + +
amine

Cholesterol 100 51.013 100 - -
24-methyl cholesterol 100 51.404 100 - -
24-methyt22- 100 51.360 100 - +
dehydrocholesterol

Gorgosterol 100 50.894 100 - +
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23-demethyl gorgosterol 100 50.925 100 - -
4,24dimethyt22- 100 27.534 100 - -
dehydrocholestanol

4,24dimethyl cholestanol 100 27.632 100 + +

According to the literature, the absorption rate rangglikoprotein (AGP)and

of% HIA has a value of 70 100% (well absorbed),
207 70% (moderately absorbed) and @0% (poorly
absorbed). For Cae®d (nm sed) in-vitro on cell
permeability has a value of > 70 nm Seghigher
permeability), 40 i 70 nm se¢ (medium

lipoprotein as the main
component®. While the results of toxicity, all
compounds are hardly mutagenic but are
carcinogenic. Compounds that are mutagenic are
harmful to human health because they directly have
an impact that causes damage or mutation of the

permeability) and < 4 nm séglow permeability}®. DNA.

PreADMET results as in table 3. indicates the

absoption rate of% HIA with a value range of 1OO%COI\ICI‘US|O'\l

in all compound components @&. mariag which The virtual screenip results using a computational
means very well absorbed in the intestines whereahemical approach with tha silico method on the 7
Cace2 ranges between 27 51 nm seC which compounds of a sea fa( mariad indicate that the
signify the medium permeability value when24-methyl cholesterol compound has a smaller free
occurring transport of rdigs through the intestinal energy bond value than the salmeterol as comparative
epithelium of adenocarcinomas in human colon. drug. Howeverpredictions when administered oral do

The distribution parameters are based on the plasﬂﬂ t meet the value of Log P asone of the requirements

protein binding value, seen in table 4. that alf ipinski - Rule of “Fivehile the absorption of

componds of the. mariaeare 100%. This indicates o308 200 CT AR, (O TR e
that the diffusion occurs tbugh the plasma '

membrane and interacts with the pharmacologic@]f plasta prote binding, the predicted can diffuse
targef Human plasra contains 70% protein with rough the plasma membrane and interact with the

U

- harmacological target as well as the toxicity result of

albumin (Human Serum Albuminn HA'S-)

the 24metil cholesterol compound is no risk of

mutagenic and carcinogenic.
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