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Abstract

Psoriasis is a chronic immune-mediated inflammatory disease characterize by hyperproliferative
epidermal cells. The exact cause of the disease is still unknown. Recently, the pro-cytokine tumor
necrosis factor alpha (TNF-alpha) has been an attractive target for the treatment of psoriasis. In this
study, major compounds include asiaticoside, asiatic acid, madecassoside and madecassic acid form
Centella asiatica were selected and virtually docked with TNF-alpha binding site through a molecular
docking approach using Autodock Vina program. SPD304 was also used as a positive control for the
docking study. Moreover, the binding mode at the atomistic level was analyzed by using Discovery
Studio Visualizer 2017 program. The results showed that madecassoside from Centella asiatica has the
potential to be lead compounds for psoriasis treatment. Especially, binding analysis explained in detail
information showing the key amino acid residues involved in TNF-alpha binding. In conclusion, the
understanding of the relationship between structures and pharmacological effects and the ligand-protein
binding pattern leads to important information for further drug discovery and development.

Keywords: psoriasis, tumor necrosis factor alpha, Centella asiatica, molecular docking simulation
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3.1 mawseulassaiduanavasaunuauazlusiudmung

nswiendunudlddeyalaswaisauiiiaingiudeya Pubchem (https://pubchem.ncbintm.nih.gov/)
Tnganfivanlassasedunusananeiassa (Pubchem CID) fasialuil asiaticoside (CID108062), asiatic acid
(CID119034), madecassoside (C|D45356919) madecassic acid (CID73412), wazfaduds TNF- -alpha AuLUU
SPD304 (CID5327044) Fanndi 1 mﬂuummimmmﬂﬁﬂgmsmmmaumu (quantum computmg ) e liler
Tassadrsanudifvesansfimvunzay (optimization) #185108U35 Density Function Theory (DFT) #15zAUA14
Qﬂmad B3LYP/6-31G(d,p) TnelUsunsy Gaussian 09 (Lakshmi, Balachandran, Arul, Ronaldo, & Hubert, 2019)
nswisenlusAudmuneg TNF-alpha aganitiivanlaseasnelusiu 3 §f TNF-alpha ang1uteyalusiulasadia
(Protein Data Bank, PDB) 59 2AZ5 andurdalaanain wagluianadug Waundefiedassadslusiu TNF-
alpha wesagafen elusinsy UCSF Chimera 1.14 (Pettersen et al., 2004)
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SPD304 (positive control)
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18091530 FslanakuuINAN1IVYUA8lUTUN TN Autodock Vina lagi1vunue uLUAUSLINYY
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(binding affinity; kcal/mol)
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Tunsmsaaseuanugndesveslysunsuililunissrassnisduidaduianaoidelasiaiisvesdunud
(SPD304) filsiannTusiu TNF-alpha sta 2475 Wisuiieufu SPD304 (CID5327044) filsngudeya pubchem
fanmil 3 aziulddnlassadisliana 3 7 vesdunudiivuin wazmsiniFesiioglussuuiideusiuiu Ysuendi
Tusunsuildlumsiesesitinnugnios wiudt uagindedio

nsAnunsdsuiusEwinsensTldAnwe 5 ¥lin fU TNF-alpha felusunsa Autodock Vina wuiaen
binding affinity %aﬂﬁﬁ‘ﬁ’jﬂ 5 4in lAwn madecassoside, SPD304, madecassic acid, asiatic acid wag asiaticoside
wag SlAuvinfu -8.7,-8.6, 8.5, 8.4 uaL -7.4, kcal/mol ANy 9nHansAnwiiiies madecassoside Wihtiuiis
A1 binding affinity #1n71 @13 SPD304 LLagﬁmi%’mSméﬁagjlwﬁLLMﬁqﬁaaﬂqméLﬁaaﬁu Fanmd 4 vauenin
madecassoside fnsnmlunsidindu uazdudslauana TNF-alpha Ténd1 SPD304 fduansuasgiuduuuuly
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AN 4 N1INMIIABBIFILUUSIUILLTIDaNNEUDIENS asiaticoside (A1), asiatic acid (@dw),
madecassoside (#37), madecassic acid (#319) way SPD304 (Fin)
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Foyansindutussminsdunudsulianaidmanedutiviianuddyesannlunsinuuasimuen
Tneldudrasitostulfauiusuuulalastnnuesiuselelasiau mnnsAnunilasandnyfaufiuiusns
Wrduuuulalasindnuagituselalasiou (awil 5) WelUSoulfisuseninsansuinsgiu SPD304 uaz
madecassoside fiiAannsalunsdindudiian wuitansinnsgiu SPD304 annsaLindunsAzensEing TNF-
alpha finsouwedilu Leu57, Tyr59, Ser60, Gln61, Leul20, Gly121, Gly122, Tyr151 wag Tyr191 984 chain A wag
WA URTASENTUNTALBLLY Leu57, Tyr59, Ser60, Gln61, Tyrl19, Leul20, Gly121, Tyr151 wag ILE155 ¥99
chain B ludu madecassoside fisunisnsiindunsisenssning TNF-alpha finsawedlufinnuunndneainais
1AIgIU SPD304 Lilsadniosfofiuiiam chain A lifndussideseninainsaueilu Leus7 uay Gly122 uiiinig
Aadunsisentunsawediu Lys9s, Glul16é wae Pro117 Tuaedivsin chain B liAnsunsisensewinansaueily
Leus7 wae lle155 uiiAndumsizeniu Lysos ogslsfiniu sukuunsauefluvesiuvisiiunndnatuiiaulng
ofpusnsILnesMadlunsdnduidiinadenindiduandn efinnsundfauiusiiiaduny d1ans
1755 SPD304 axndeufduiusdrulvgiuuulslasindnlunisidrdudu TNF-alpha Sifies Gly121 Aiudim
chain A whiiuflordeiuszuslaiaulunisid1duit TNF-alpha luwmeiiufduiusiiAnturesans madecassoside
wuinAawusylalasiauiiudion chain A ssndnansaueiily Ser60, Tyr119, Glyl21 way Tyrl51 yena N
Tyr151 deanunsaiianusslannaudla 3ailin153useninaluianaredans madecassoside way TNF-alpha il
auadesuasdAndsnunsdiduiianinansdun
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