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Abstract: Oral infusion of Physalis angulata and Schleichera oleosa are potential plants that is 

traditionally used for Dengue Hemorrhagic Fever (DHF) treatment. Subsequently, it is essential to 

investigate P. angulata and S. oleosa for potential chemical compounds that could serve as 

alternative DHF therapies by molecular action targets. This study aimed to analyze the chemical 

compounds of Physalis angulata and Schleichera oleosa as an alternative therapy to DHF utilizing 

the molecular docking procedure. The methods are macromolecule and ligand preparation, 

validation as well as molecular docking, data analysis and visualization. The compounds were 

downloaded from the PubChem database and dengue methyltransferase protein was obtained from 

PDB (1L9K). Molecular docking has interacted with the Autodock and analyzed by Pymol, 

Discovery Studio Visualizer and Ligplot. The results showed that the test ligands had lower binding 

energies than the SAH as a native ligand, specifically 14-Hydroxyixocarpanolide -10.69 kcal/mol 

as a potential compound from Physalis angulata and Schleicherastatin 5 -10.25 kcal/mol as a 

potential compound from Schleichera oleosa. With hydrogen bonds and hydrophobic pockets, all of 

the test ligands bind the NS5 dengue methyltransferase active site. The results suggested that 

Physalis angulata and Schleichera oleosa possess offering compounds for inhibiting NS5 dengue 

methyltransferase as a DHF treatment. 
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INTRODUCTION  

Dengue is a vector-borne viral disease primarily transmitted by mosquitoes. It is 

commonly referred to as break-bone fever due to the severe pain it causes. The causative 

agents of dengue are the dengue viruses (DENV-1 to DENV-4) (WHO, 2016). Dengue is 

prevalent in tropical and subtropical regions. Since its initial identification in Indonesia in 

1968, the incidence of dengue cases has steadily increased, positioning Indonesia as the 

country with the second-highest number of Dengue Hemorrhagic Fever (DHF) cases 

among 30 countries with endemic regions. In 2021, Indonesia reported 73.518 DHF cases, 

resulting 705 deaths. East Java reported an incidence rate of 16,8 per 100.000 population 

and a case fatality rate of 1.07 compared to the national rate of 0.96 (Ministry of Health RI, 

2002). 

The primary focus of antiviral structure has been on the essential and non-essential 

proteins of DENV. The non-structural DENV proteins play a crucial role in virion assembly 

and replication. DENV's pathogenicity and viral replication are associated with seven non-

structural proteins (NS): NS1, NS2A, NS2B, NS3, NS4A, NS4B, and NS5 (Tambunan et 

al.,2017). The flavivirus genome encodes NS5, the largest of these seven non-structural 

proteins (Lim et al., 2015). The N-terminal of NS5 encodes methyltransferase (Mtase), 

while the C-terminal encodes RNA-dependent RNA polymerase (RdRp) (Johansson et al., 
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2011). NS5 methyltransferase is responsible for the two-step methylation of guanine N7 

and nucleoside 2′-O-methylation. The three active sites of this protein are the guanosine 

triphosphate (GTP) binding site, RNA-binding site, and S-adenosylmethionine (SAM)/S-

adenosyl-l-homocysteine (SAH) binding site. Inhibiting the SAM/SAH, GTP, or RNA-

binding sites of NS5 methyltransferase is considered one of the most efficient way for 

combating DENV infection, as it prevents viral proliferation (Thisyakorn, 2014). 

The treatment of Dengue Hemorrhagic Fever (DHF) involves the administration of 

colloidal fluid therapy and Non-Steroidal Anti-Inflammatory Drugs (NSAIDs). However, 

the use of synthetic colloid fluids, such as 3% gelatin, 10% dextran, and 6% hydroxyethyl 

starch (HES), has been associated with adverse side effects, including allergic reactions 

and kidney failure. Additionally, NSAIDs are generally avoided due to their potential to 

induce bleeding (Rajapakse et al., 2012). The treatment of In response, the World Health 

Organization (WHO) has established guidelines recommending the incorporation of herbal 

medicine as a supportive treatment option to enhance public health outcomes. Developing 

a potential herbal treatment model presents a viable alternative for managing DHF. Herbal 

medicines are often preferred due to their cost-effectiveness and lower risk of side effects 

(WHO, 2016).  

The active compounds in Physalis angulata and Scheichera oleosa are traditionally 

used for the treatment of DENV infection by various tribes across different regions. Both 

P. Angulata and S. oleosa exhibit potential as anti-inflammatory agents. Oral infusions of 

these plants are commonly employed in the traditional treatment of dengue fever (Bradacs, 

2011). P. Angulata and S. oleosa are attractive sources of bioactive secondary metabolites, 

such as sesquiterpenes and flavonoids. Flavonoids, known for their antiviral properties, 

have demonstrated several anti-DENV effects through multiple mechanisms. Non-

neutralizing heterotypic antibodies can induce antibody-dependent enhancement (ADE) in 

secondary DENV infection, facilitating increased entry of viral particles into phagocytes, 

which subsequently produce proinflammatory cytokines implicated in severe dengue 

pathogenesis (Martina et al., 2019). Sesquiterpenes, characterized by their lower volatility 

compared to terpenes, greater potential for stereochemical diversity, and stronger odors, 

possess anti-inflammatory and bactericidal properties (Ishnava et al., 2013). 

P. angulata and S. oleosa require screening for potential chemical compounds that 

could serve as alternative treatments for Dengue Hemorrhagic Fever (DHF) (Saleh and 

Kamisah, 2020). The purpose of screening these chemical compounds is to identify active 

substances with specific molecular action targets, thereby optimizing pharmacodynamic 

activity based on the interaction patterns between the compounds and their targets 

(Martinez and Franco, 2018). Utilizing molecular docking techniques, this study aims to 

analyze the active compounds of P. angulata and S. oleosa that exhibit inhibitory activity 

against the DENV virus, focusing on the non-structural NS5 protein involved in viral 

genome replication. The objective is to evaluate these chemical compounds as alternative 

therapies for DHF, specifically targeting the inhibition of NS5 dengue methyltransferase 

through molecular docking studies. 

 

RESEARCH METHODS 

Materials and Tools 

The equipment used in this study included computeir hardwarei with speicifications 

Inteil® Corei™ I7-4770 CPU @ 3.40GHz, 8GB RAM, Inteil® HD Graphics Family and 

Windows 8 opeirating systeim, 64-bit opeirating systeim. Thei mateirials useid in this study 

includedi 3D structurei of thei ligands of Physalis angulata and Schleiicheira oleiosa, 3D 

structurei of thei NS5 deinguei meithyltransfeirasei proteiin (PDB ID: 1L9K), KnapSAck, 
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PubCheim, PASS Way, PDB RSCB, SupeirPreidiction, VeigaZZ 3.2.3, Autodock Tools 4.0, 

PyMol 2.5 Schrodinger, Discoveiry Visualizeir 3.5, SwissADMEi, LigPlot+ 2.2 EMBL-EBI. 

 

Procedures 

Ligand Preparation 

VegaZZ was used to construct 3D structures of the ligands in the form of potential 

chemical compounds of P. angulata and S. oleosa by adding Canonical SMILES from the 

PubChem database. The identified ligands are obtained through the identification of 

metabolite content from P. angulata and S. oleosa via the KnapSAck data source. The next 

phase is to incorporate the Gasteiger payload and the AutoDock force field, as well as to 

minimize energy consumption. The generated file will be in.pdb format. It was then 

prepared in AutoDock by calculating the amount of active torque and saved in .pdbqt 

format (Hasan 2021). 

Macromolecule Preparation 

AutoDock Tools were utilized for the preparation of macromolecule. The native 

ligand and unnecessary residues were eliminated during the optimization of the 

macromolecule. Subsequently, hydrogen was added and Gasteiger charges were applied. 

The grid box on the active site of the macromolecule was identified (Martinez and Franco, 

2018). The research focused on a variety of active compounds hypothesized to have 

inhibitory action against the NS5 dengue methyltransferase protein (PDB ID: 1L9K). By 

excluding all sulfate ions, hydrogen ions, and water molecules, the structure of NS5 dengue 

methyltransferase protein is prepared for molecular docking. S-adenosyl-L-homocysteine 

(SAH) as native ligand were extracted and saved separately as two different pdb files for 

re-docking (Abdulbaqi, 2022). 

Method Validation 

The native ligand is redocked with the macromolecule during the validation 

procedure. The RMSD value of 2.0 Å is used as the parameter. Additionally, the overlap 

of the native crystallographic ligands (x-ray diffusion) against the redocking results 

validates the ligands. Redocking between native ligand from NS5 dengue 

methyltransferase protein was used to validate the molecular docking approach. The 

RMSD analysis was used to evaluate the validation outcomes (Funkhouseir, 2017; Hasan, 

2021). 

Molecular Docking  

The Autodock 4.0 program with ADT has been utilized to carry out the molecular 

docking approach. The parameters are initially determined using a macromolecular rigid 

format. The parameters used are a total number of GA Runs = 50 and population size = 

150 determined by applying the Lamarckian GA. The docking results of all of the 

investigated ligands resulted in G binding (kcal/mol). Gasteiger charges were applied to 

reduced ligand structures to get the lowest binding energy. Grid maps representing the 

complete protein were created using grid spacing of 14.413 X -41.255 X 0.618 in the x, y, 

and z-dimensions of 40 points. The Lamarckian Genetic Algorithm (LGA) was used to 

search for the lowest binding energy by implementing local minimization of the genetic 

algorithm to enable population modification (Atiilgan and Hu, 2011). 

Analysis of Molecular Docking 

The docked ligand models with the lowest binding energy and the most 

conformational clusters in each binding were chosen. The two and three-dimensional 

conformational structures of the ligand-protein complexes were visualized using the 

Discovery Studio Visualizer 4.5 to investigate the binding models as a diagram interaction. 

For analyzing hydrophobic interactions, the Ligplot+ program was used 2.2 (Laskowski 
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and 

Swindells, 2011).  A physical-chemical profile identification has been carried out on the 

ligand with the lowest binding value using a database. According to Lipinski's five 

rules,these physical-chemical parameters indicate good candidate parameters for oral drugs 

(Lipinski et al., 2001) 

 

RESULTS AND DISCUSSION 

Dockiing can iideintiify a neiw compound of iinteireist iin thei theirapeiutiic fiieild, makei iit 

possiiblei to preidiict thei iinteiractiions beitweiein targeit proteiiins and liigands at thei moleicular 

leiveil, as weill as deiscriibei thei structurei-actiiviity reilatiionshiip. Utiiliizatiion of moleicular 

dockiing studiieis makeis iit possiiblei to reiducei costs and iincreiasei opportuniitiieis to fiind thei 

deisiireid neiw drug candiidateis, so that neiw drug diiscoveiry can bei carriieid out morei 

eiffiiciieintly (Funkhouseir, 2017). Thei steips takein iin thiis study starteid wiith seileictiing thei 

proteiiin as thei targeit reiceiptor and thei liigand as thei compound to bei teitheireid to thei proteiiin. 

Thei iiniitiial stagei of proteiiin preiparatiion iis carriieid out by reimoviing wateir moleiculeis 

whiich aiims to leiavei amiino aciids iin thei targeit proteiiin so that duriing thei dockiing proceiss 

only thei teist compound iinteiracts wiith amiino aciids (Kiirstein and Guiido, 2008). Wateir 

moleiculeis must bei reimoveid iin ordeir to maxiimiizei thei iinteiractiion beitweiein thei teist 

compound and thei targeit proteiiin. Iin geineiral, thei iinteiractiion that occurs beitweiein thei 

liigand and thei reiceiptor iis iin thei form of a hydrogein bond, so iit iis neiceissary to add 

hydrogein to optiimiizei thei iinteiractiion that wiill occur. Eineirgy miiniimiizatiion iis also 

iimportant whein preipariing proteiiins for alpha carbon, backbonei atoms, and siideichaiin 

atoms. Thiis iis donei to stabiiliizei thei bonds iin proteiiins (Rachmaniia, 2019). 

Based on potential compounds screening through PASS Way, table 1 suggests the 

active compounds from P. angulata and S. oleosa that have the potential antiviral activity. 

The activity probability value represents the number thought to have the desired biological 

activity. Only the structural formula is required to acquire the expected biological activity 

profile for your drug; accordingly, prediction is possible even for virtual structures 

generated in computer but not yet synthesized (Mervin et al., 2015). 
 

Table 1. Theoretical antiviral active compounds and their predicted with probability activity 

Active Compound Canonical SMILES Probability 

Activity 

Physaliis angulata 

14-

Hydroxyixocarpanolide 

CC1CC(OC(=O)C1C)C(C)(C2CCC3(C2(CC

C4C3C5C(O5)C6(C4(C(=O)C=CC6)C)O)C)

O)O 

0.342 

Wiithanolide CC1=C(C(=O)OC(C1)C(C)(C2CCC3C2(CC

C4C3CC5C6(C4(C(=O)C=CC6O)C)O5)C)O

)C 

0.345 

Withaphysalin A CC1=C(C(=O)OC(C1)C2(C3CCC4(C3(CCC

5C4CC=C6C5(C(=O)C=CC6)C)C(=O)O2)O

)C)C 

0.299 

Schleichera oleosa 

Schleicherastatin 5 CCC(CC(C(C)C1CCC2C1(CCC3C2C(=O)C

=C4C3(CCC(C4)O)C)C)O)C(C)C 

0.488 

Schleicherastatin 6 CC(C)C(C)CC(C(C)C1CCC2C1(CCC3C2C(

=O)C=C4C3(CCC(C4)O)C)C)O 

0.491 
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Schleicherastatin 7 CC(C)C(C)CC(C(C)C1CCC2C1(CCC3C2C(

=O)C=C4C3(CCC(C4)O)C)C)O 

0.491 

 

Autodock iis a colleictiion of dockiing automatiion tools. Iit iis iinteindeid to preidiict how 

small moleiculeis, such as substrateis or drug candiidateis, biind to a known 3D structurei 

reiceiptor. Griid maps wiith griid spaciing of 0.41 Å iin thei x, y and z- diimeinsiions of 126 × 

126 × 126 poiints weirei seit to coveir thei eintiirei proteiiin. Thei parameiteirs useid to analyzei thei 

dockiing reisults iincludei thei Root Meian Squarei Deiviiatiion (RMSD), thei dockiing meithod 

iis saiid to bei valiid iif iit has an RMSD valuei of ≤ 2 Å (Funkhouseir, 2017). Thei RMSD valuei 

deiscriibeis thei deiviiatiion valuei from thei eirror that occurs duriing dockiing. Thei smalleir thei 

RMSD valuei iindiicateis that thei eirror deiviiatiion iin dockiing iis small. Fiigurei 1 shows thei 

rei-dockiing of thei NS5 deinguei meithyltransfeirasei proteiiin wiith a RMSD valuei of 1.29 Å 

and a biindiing eineirgy valuei of -7.15 kcal/mol. Thiis shows that thei natiivei liigand 

conformatiion reisultiing from rei-dockiing of thei targeit proteiiin iis siimiilar to that of thei 

crystallographiic reisult. 

 

   
Figure 1. Macromolecule of NS5 dengue methyltransferase (PDB ID: 1L9K) (A), Overlays of redocking 

ligand (limon) and reference ligand of crystallography data (magenta) at 1L9K (b) 

 

NS5 contaiins RNA meithyltransfeirasei (Mtasei) at thei N teirmiinus and RNA-

deipeindeint RNA polymeirasei (RdRp) at thei C teirmiinus. Thei C-teirmiinal portiion of NS5 at 

reisiiduei posiitiions 420-900 whiich iis an RNA-deipeindeint RNA polymeirasei (RdRp) iis 

reisponsiiblei for thei syntheisiis of thei teimplatei. Iinteirmeidiiatei RNA for subseiqueint 

reipliicatiion of thei posiitiivei strand RNA geinomei. Thei NS5 meithyltransfeirasei locateid at 

thei N-teirmiinus functiions iin thei neiwly formeid RNA cappiing proceiss. Thiis einzymei plays 

a rolei iin thei mRNA cappiing proceiss by transfeirriing thei meithyl group from thei cofactor 

Sadeinosl-l-meithiioniinei (SAM/AdoMeit) to thei N7 atom of thei guaniinei basei of RNA and 

to thei 2'OH group of riibosei RNA (Podvineic eit al., 2010). A Y-shapeid cleift conneicts thei 

two bond siideis of thei NS5 meithyltransfeirasei einzymei. Thei SAM bondiing siitei (meithyl 

group donor) iis thei fiirst bondiing siitei, and thei RNA-cap biindiing siitei iis thei seicond, whiich 

iis shalloweir and smalleir iin siizei. Thiis einzymei has two meithylatiion proceisseis: fiirst, a 

meithyl group iis submiitteid to thei SAM bondiing siitei, and thein thei meithyl group iis 

transfeirreid to thei guaniinei basei of RNA (Liim eit al., 2008). 

 

 

 

 

 

A B 
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Table2. Molecular docking results are sorted by lowest bonding energy value and amino acid residue 

interaction 

Active Compound Binding 

energy ΔG 

(kcal/mol) 

KI 

(nM) 

Amino Acid Residues 

Physaliis angulata 

14-

Hydroxyiixocarpanoliid

ei 

-10.69 

 

 

 

 

 

14.51 Gly A: 148, Lys A: 181, Asp A: 146, 

Gly A: 83, Val A: 55, Gly A: 58, Trp 

A: 87, Cys A: 82, Asp A: 79, Gly A: 

81, Thr A: 104, Hiis A: 110, Leiu A: 

103, Val A: 132, Iilei A: 147, Val A: 

130, Asp A: 131, Phei A: 133, Gly A: 

106, Glu A: 111, Gly A: 85, Gly A: 86, 

Seir A: 56, Arg A: 84, Lys A: 105 

Wiithanoliidei -10.57 18.00 Asp A: 146, Lys A: 181, Gly A: 148, 

Iilei A: 147, Val A: 132, Asp A: 131, 

Thr A: 104, Leiu A: 103, Gly A: 106, 

Glu A: 111, Gly A: 81, Gly A: 85, Lys 

A: 105, Gly A; 83, Gly A: 86, Seir A: 

56, Gly A: 58, Trp A: 87, Asp A: 79, 

Cys A: 82, Arg A: 84 

Wiithaphysaliin A -9.77 69.22 Gly A: 106, Thr A: 104, Val A: 130, 

Asp A: 131, Val A: 132, Phei A: 133, 

Iilei A: 147, Glu A: 149, Gly A: 81, Glu 

A: 111, Lys A: 181, Asp A: 146, Gly 

A: 83, Cys A: 82, Arg A: 84, Gly A: 

85, Gly A: 86, Seir A: 56, Gly A: 58, 

Trp A: 87, Lys A: 105, Gly A: 148 

Schleiiicheira oleiosa 

Schleiiicheirastatiin 5 -10.25 30.45 Arg A: 163, Phei A: 133, Val A: 132, 

Lys A: 105, Iilei A: 147, Val A: 130, 

Gly A: 81, Gly A: 83, Arg A: 84, Asp 

A: 79, Trp A: 87, Seir A: 88, Cys A: 82, 

Gly A: 85, Gly A: 85, Seir A: 56, Gly 

A: 58, Asp A: 146, Thr A: 104, Hiis A: 

110, Gly A: 105, Glu A: 111, Asp A: 

131 

Schleiiicheirastatiin 6 -9.86 59.56 Asp A: 146, Trp A: 87, Gly A: 83, Thr 

A: 104, Hiis A: 110, Gly A: 106, Val A: 

132, Phei A: 133, Arg A: 163, Lys A: 

105, Val A: 130, Iilei A: 147, Gly A: 81, 

Gly A: 85, Gly A: 86, Seir A: 56, Cys 

A: 82, Arg A: 84, Gly A: 58, Asp A: 

131, Glu A: 111 
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Schleiiicheirastatiin 7 -9.79 67.15 Lys A: 181, Glu A: 111, Gly A: 83, Thr 

A: 104, Gly A: 106, Hiis A: 110, Arg: 

163, Val A: 132, Phei A: 133, Lys A: 

105, Val A: 130, Gly A: 58, Trp A: 87, 

Iilei A: 147, Gly A: 81, Cys A: 82, Gly 

A: 86, Seir A: 56, Arg A: 84, Asp A: 

146, Asp A: 131 

Natiivei ligand: S-

Adeinosyl-

Homocysteiiinei (SAH) 

-7.15 5.71 Glu A: 112, Gly A: 83, Hiis A: 110, Gly 

A: 106, Iilei A: 147, Phei A: 133, Asp A: 

131, Val A: 132, Leiu A: 103, Val A: 

130, Thr A: 104, Gly A: 81, Gly A: 85, 

Gly A: 58, Asp A: 146, Trp A: 87, Arg 

A: 84, Lys A: 105, Glu A: 111, Cys: 

82, Gly A: 86, Seir A: 56 

 

Thei actiivei compounds from P. angulata and S. oleiosa havei loweir bond eineirgy 

valueis (kcal/mol) compareid to thei S-Adeinosyl-Homocysteiiinei (SAH) as thei natiivei liigand. 

Thei loweir thei bond eineirgy reiquiireid for liigand and proteiiin iinteiractiions so that thei liigand 

and proteiiin bonds beicomei morei stablei. Table 2 shows that 14-Hydroxyiixocarpanoliidei iis 

thei most actiivei compound of Physaliis angulata and Schleiiicheirastatiin 5 iis thei most actiivei 

compound of Schleiiicheira oleiosa. Thei actiivei compound shows seiveiral matcheis of thei 

samei amiino aciid reisiiduei wiith SAH (S-Adeinosyl-Homocysteiiinei). SAH iis a by-product 

of SAM as weill as an analoguei compound for biindiing siitei iinhiibiitors. Thei reisiidueis on thei 

bond siidei for SAM arei Seir 56, Lys 61, Cys 82, Gly 86, Trp 87, Thr 104, Lys 105, Asp 

131, Val 132, Phei 133, Asp 146, Iilei 147, Lys 181 and Glu 217 whiilei for thei RNA-cap 

theiy arei Lys 14, Leiu 17, Asn 18, Leiu 20, Lys 22, Phei 25, Lys 29, Seir 150 and Seir 151. 

Reisiidueis Lys 61, Asp 146, Lys 181 and Glu 217 arei known to bei thei four reisiidueis has an 

iimportant rolei iin thei actiivei siitei of SAM, beisiideis that thei four reisiidueis arei motiifs found 

iin otheir flaviiviiruseis (Podviineic eit al., 2010; Liim eit al., 2013). 

2D structureis arei reipreiseinteid as thiick purplei stiicks, thei biindiing siitei reisiidueis as 

brown stiicks, and thosei iinvolveid iin hydrophobiic iinteiractiions as reid eiyei-lasheis. Fiigurei 2 

diisplays siimplei iinformatiion on iinteirmoleicular iinteiractiions beitweiein proteiiin compleixeis 

and liigands, iincludiing hydrogein bonds, hydrophobiic iinteiractiions and atomiic 

acceissiibiiliity. Aside from hydrogen bond interaction, hydrophobic interaction is also 

relevant in the active site. Although not as strong as a hydrogen bond, hydrophobic 

interactions can cause significant changes in the docking free energy between ligand and 

macromolecule (Wei et al., 2006). Thei iinteiractiion shows hydrogein bondiing iin thei form 

of a dotteid liinei beitweiein thei atoms iinvolveid and eiach reisiiduei of thei hydrogein bond wiill 

bei diisplayeid iin full. Unliikei thei casei wiith hydrogein bonds, hydrophobiic iinteiractiions arei 

shown by diisplayiing a reid arc shapei of eiach iinvolveid reisiiduei accompaniieid by radiiii 

radiiatiing towards a liigand atom that partiiciipateis iin thei iinteiractiion and viicei veirsa, thei 

atom of a liigand that also iinteiracts iis iindiicateid by thei preiseincei radiius toward a proteiiin 

reisiiduei (Paniigrahii and Deisiiraju, 2007). 
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Figure 2. The similarity of bonding interactions between greatest potential ligands and native ligand: 14-

Hydroxyxocarpanolide (A); Schlecherastatin 5 (B) S-Adenosyl-Homocysteine (SAH) as native ligand (C)i 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. 1L9K receptor–ligand interaction diagram: SAH (A); 14-Hydroxyxocarpanolide (B); 

Schlecherastatin 5 (C) 
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Following the calculation of the binding affinity value, the LigPlot tool must be used 

to examine the interaction of amino acids between proteins and ligands. The use of ligplot 

for2Dvisualization makes more straightforward to observe amino acids that have been 

generated effectively via molecular bonding (Laskowski and Swindells, 2011). The 

interaction of diverse amino acids between greatest potential compounds and native ligand 

is the same, according to figure 3. 14-Hydroxyiixocarpanoliidei and Schleiiicheirastatiin 5 have 

an interaction with 1L9K receptor. Bond lengths of hydrogen between 2.0 and 3.5 A were 

considered (Wallace et al., 1995). Oveirall, Fiigurei 3 proviideis scheimatiic iinformatiion on 

thei non-covaleint iinteiractiion beitweiein thei NS5 deinguei meithyltransfeirasei proteiiin and thei 

greatest poteintiial compounds.  

 
Table 3. Physicochemical parameters 

Chemical Compounds  MW HBA HBD Log P TPSA 

Wiithanoliidei 414.35 2 0 7.856 26.300 

Wiithaphysaliin A 466.24 6 1 3.061 89.900 

14-Hydroxyiixocarpanoliidei 488.28 7 3 2.318 116.590 

Schleiiicheirastatiin 5 444.36 3 2 5.452 57.530 

Schleiiicheirastatiin 6 430.34 3 2 5.137 57.530 

Schleiiicheirastatiin 7 430.34 3 2 5.111 57.530 

Natiivei Liigand (SAH) 384.12 11 7 -2.570 182.630 

 

Deiteirmiinatiion of thei physiicocheimiical propeirtiieis of a teist liigand whein iit crosseis 

thei ceill meimbranei can bei iideintiifiieid by Liipiinskii's rulei of fiivei. Reiquiireimeints that must 

bei meit by a poteintiial compound baseid on thei Liipiinskii rulei startiing from moleicular 

weiiight <500 Da, log P valuei <5, numbeir of donor hydrogein bonds <5 and numbeir of 

acceiptor hydrogein bonds <10, and molar reiactiiviity iin thei rangei of 30 – 130. Liigands wiith 

weiiight Moleiculeis <500 Da can eiasiily peineitratei ceill meimbraneis. Thei log P valuei 

iindiicateis thei polariity of thei liigand iin fat solveints or iis non-polar iif thei log P valuei iis > 5 

beicausei iit can iinteiract morei eiasiily through thei liipiid biilayeir and iis wiideily diistriibuteid iin 

tiissueis. A low log P valuei iindiicateis that thei liigand teinds to diissolvei iin wateir. Thei numbeir 

of donor and acceiptor hydrogein bonds iis reilateid to thei cheimiical actiiviity of drug 

moleiculeis iin thei body (Liipiinskii, 2001). Table 3 demonstrates that all greatest potential 

compounds from P. angulata and S. oleosa fulfill the Lipinski rule criteria through 

determining physicochemical properties. Withanolide, on the other hand, deviates from the 

log P value (>5). The number is acceptable, and the active compounds likely to be a 

potential option for oral treatment. Iif thei liigand meieits thei Liipiinskii rulei criiteiriia wiithout 

any deiviiatiing valueis, thein thei liigand iis drug-liikeineiss or a poteintiial compound as a drug 

candiidatei. Drug-liikeineiss reifeirs to thei siimiilariity of a compound wiith an oral drug baseid 

on eivaluatiion iin thei Liipiinskii rulei. Thei physiicocheimiical parameiteirs showeid that all 

actiivei compounds meit thei Liipiinskii rulei criiteiriia so that theiy could bei candiidateis for oral 

drug for deinguei heimorrhagiic feiveir. 

This study has potential limitations. The primary limitation of molecular docking is 

a lack of confidence in scoring functions' ability to provide correct binding energies. This 

is due to the fact that some intermolecular interaction parameters, such as solvation effect 

and entropy change, are difficult to anticipate precisely. Furthermore, several 
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intermolecular interactions that have been shown to be significant are rarely taken into 

account in scoring functions. 

CONCLUSIONS 

The results indicate that the test ligands have lower binding energies than the native 

ligand SAH, specifically 14-Hydroxyiixocarpanoliide -10.69 kcal/mol as the most potential 

compound from Physalis angulata and Schleicheirastatin 5 -10.25 kcal/mol as the most 

potential compound from Schleicheira oleosa. All test ligands bind the NS5 dengue 

methyltransferase active site with hydrogen bonds and hydrophobic pockets. The study 

suggests that Physalis angulata and Schleicheira oleosa have potential compounds for 

inhibiting NS5 dengue methyltransferase as therapy for DHF.  
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