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DOCKING OF STATINS - COMPONENT OF THE HYPOLIPIDEMIC THERAPY
EFFECTIVENESS VERIFICATION
Bashchenko Ye.V., Buriak V.V.
Supervisor: prof. Vizir V.A.
Department of Internal Diseases 2
Zaporizhzhia State Medical and Pharmaceutical University

Aim: preclinical verification of the effectiveness of statin-associated ligands as part of
mono- and combined hypolipidemic therapy based on the analysis of the results of molecular
docking.

Materials and methods: the investigation of the pharmacological components of
monotherapy was carried out in the following stages: preparation of the ligand, preparation of the
enzyme and actual molecular docking according to the Protein Data Bank. The possibility of
chemical interaction and complex formation of atorva- and simvastatin with ezetimibe was also
determined, which involved the analysis of their behavior using the molecular dynamics method.
The length of the identified bonds was measured in units of Angstroms (A). The visualization
process and subsequent calculations were performed using programs MarvinSketch 6.3.0,
AutoDockTools 1.5.6, Discovery Studio Visualizer 4.0, “Vina”, MOPAC 2016, FACIO 19.1,
HyperChem 8.08.

Results: it is set that affinity of simvastatin to protein is -8.3 kcal/mol, and atorvastatin
is -8.2 kcal/mol, which indicates an almost identical affinity of these pharmacological substances
with a somewhat higher affinity for simvastatin, and the spatial arrangement of the molecules is
practically identical, which indicates the reliability of the affinity according to the results of the
docking study. The interaction between the analyzed molecules as part of the combined therapy
does not lead to the formation of covalent chemical bonds, but there is an intermolecular
interaction that leads to the formation of unstable weakly bound associates, which dissociate into
the original compounds in the aqueous medium. The structure of the complexes indicates the
presence of a tighter coupling of the components in the simvastatin-ezetimibe combination.

Conclusions: simvastatin is more active in terms of interaction specificity, but
hydrophobic interactions are observed more for atorvastatin, which may indicate its superiority
in terms of pharmacotherapeutic effectiveness as a more aggressive component of hypolipidemic
therapy. As a result of the interaction of atorva- and simvastatin with ezetimibe due to weak
intermolecular bonds, labile complexes are formed that are capable of dissociation into initial
components, and the molecular dynamic study confirms the possible potential application of any
of the indicated variants of the combined lipid-lowering strategy.

JOCJIPKEHHS YACTOTU BUHUKHEHHS MAPOKCHU3MAJIBHOI,
IEPCUCTEHTHOI TA NOCTIMHOI ®IEPUJISIIII MEPEJACEPIb 3AJEXKHO BIJI
BIKY TA CTATI TALOIEHTIB
Marsona K.B.

HayxkoBwuii kepiBHHK: K.MeA.H., no1. Keauk A.B.

Kadenpa rocnitanbHoi Tepamii
Mennunuii ¢pakynaster ABH3 «Yxropoacbkuil HallioHaIbHUNA YHIBEPCUTET)

Beryn. @iOpusiist  mepeicepAb — HaAUUIYHOUKOBAa TaxlapuTMis, IO BHHHKAE
Haifuacrile, OCHOBOIO SIKO1 € HEKOOPIMHOBaHA IIBUKA aKTHUBALlis MEepeacepib, 1 K HACHiI0K,
reMoJuHaMi4Ha Hee()eKTUBHICTh CKOPOUYEHb 1 MOPYILIEHHS PUTMY IITYHOUKIB.

Merta po6otu. J[ocmiauTi B3a€MO3B’S30K MK CTAaTTIO, BIKOM MAaIll€HTIB Ta YacCTOTOIO
BUHUKHEHHS B HHX MAapOKCU3MAJIBHOI, TEPCUCTETHOI Ta MOCTIHHOI (GiOpHIISIIiT Iepeacepasb.

Marepianm i Meroam aociaigxenb. Jlns JocHiKEeHHS NpoaHaiizoBaHo 86 icTopiit
XBOpOO CTalllOHapHUX XBOPHX, sKi 3aiiicHioBanu jdikyBanHs y KHII «3akapnarcekuii o0nacHuit
KJIHIYHUM 1eHTp Kapaiosorii Ta kapuioxipyprii» 30P i3 niarno3zom ¢iOpusiis nepeacepsb.
[Iporpamue 3abe3nedenHs: Microsoft Excel Oymno BukopucTanHo st 0OpOOKH CTaTHCTHYHHX
JTAHMX.
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