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ABSTRACT

Staphylococcus aureus is one of the main causes of skin and soft tissue infections.
Due to the indiscriminate use of antibiotics and the increase in resistance to them,
we have an urgent need to discover new antibiotics. Therefore, we turned to
studying essential oils, as they are one of the most important modern natural
treatments that have proven effective in combating many diseases. Conducting a
statistical reference study on some compounds found in some essential oils, where
89 compounds extracted from 45 essential oils were selected, and they were studied
using modern pharmaceutical techniques, including molecular docking, then these
compounds were studied according to Lapinski’s rules and Weber’s rules, which are
rules that express bioavailability and drug kinetics. (Absorption, distribution,
metabolism, excretion). In this research, the penicillin-binding protein PBP-4 of
Staphylococcus aureus was targeted with some compounds found in some essential
oils, and their effectiveness was evaluated computationally using molecular
modeling. The computer study was conducted using two programs IGemDock and
Argus Lab. The results of molecular modeling showed that the compounds
Gastrodin, Oleanolic acid, Apigenin, Stearic acid, and Oleic acid binding energies
estimated as follows: -108.91, -100.55, -99.51, -97.77, -90.52, may be potential
targets for penicillin-binding protein PBP-4.
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No Compound Energy VDW Hbond Elec
1 Cefotaxime -129.16 -94.59 -34.08 -0.49
2 Gastrodin -108.91 -70.54 -38.37 0
3 Oleanolic acid -100.55 -76.92 -21.79 -1.84
4 Apigenin -99.51 -70.76 -28.76 0
5 Stearic acid -97.77 -71.74 -24.33 -1.7
6 Oleic acid -90.52 -75.79 -13.09 -1.64
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Al Ao S SlSiall yudy i 25 aid 1(3) Jgand

No Compound Compound MW HB HB Logp | RB| PSA
name formula (g/mol) | Donors | Acceptors (A
1 cefotaxime Ci6H17N507S2 455.46 3 8 -0.8815 9 | 172.98
2 Gastrodin C13His07 286.28 5 7 -0.7698 | 4 119.6
3 Oleanolic C30Has03 456.711 2 2 7.3345 1 57.53
acid
4 Apigenin CisH100s 270.24 3 5 1.9039 1 86.99
5 Stearic acid CisH340: 282.468 1 1 6.516 15 373
6 Oleic acid CioHi50 154.253 0 1 2.119 1 17.07

*PSA: Polar Surface Area,*MW: Molecular weight, *HD: H bond donor, *HA: H bond
acceptor. *RB: rotatable bonds.
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