DOI: 10.4149/BLL_2021_101

EXPERIMENTAL STUDY

Bratisl Med J 2021; 122 (9)
631-635

The highly protective natural medical agents against COVID-19

Gokalp F!, Sayin K?

Kirikkale University, Faculty of Education, Department of Mathematics and Science Education, Science

Education, Yahsihan - Kirikkale, Turkey. akgokalp@gmail.com

ABSTRACT

OBJECTIVE: The studies to prevent the Corona virus, which is a huge epidemic nowadays and causes the

death of many people, are of great importance. Drugs to be developed to prevent the proliferation and spread
of it. The active substances of the drugs have been used to prevent the attack of the COVID-19. The natural
phytochemicals obtained from the traditional medicine play a big role in the inhibition of functional structures

in many harmful microscopic structures.

METHODS: The active role of the substances for protecting from the attack of COVID-19 have been

calculated and determined by using docking.

RESULTS: It has been clarified that drug active substances inhibit COVID-19. The selected active ingredients
seem to have considerable inhibition effects for COVID-19. Molecular mechanical Poisson-Boltzman (MM-PSBA)

calculations were used to analyse the selected molecules.

CONCLUSION: This study is the first in terms of reducing the harmful effect of COVID-19 by providing
effective results in a short time by guiding the experimental studies to reveal the inhibitory effect of COVID-19

(Tab. 3, Fig. 5, Ref. 25). Text in PDF www.elis.sk
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Introduction

The published information related to the corona virus (1-10),
which is an important epidemic disease, threatens the whole world
by spreading rapidly. The discovery of drugs with an active ingre-
dient necessary for the prevention of this virus epidemic as soon
as possible is of great importance.

The traditional medicine has been used for the treatment of
many diseases. Cucurbitacin E (11) and I, extracted from Ecbal-
lium elaterium in vitro have strong anticancer activities (12). The
garlic prevents the coronavirus infection (13). Thymol and carva-
crol have antiviral activity (14).

In this study; I tried to assess the inhibitory effect of the active
substances in traditional medicinal plants as a prevention from the
attack of COVID-19 by interacting with the active sites in it, com-
paring with the active compounds in latest medicine (15-18), using
docking. The studies so far have been mostly related to the inhibi-
tion of the virus, but here the computational results will reveal its
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effect on it. In addition, Molecular mechanical Poisson-Boltzman
(MM-PSBA) calculations were made at 100 ps.

Materials and methods

The inhibitory effect of the active substances against CO-
VID-19 has been investigated, using docking (19), which is an
important part of theoretical calculation methods that prevents
a loss of time and substance and provide fast and reliable results
by directing experimental studies. 6LU7(20), is the main protease
(Mpro) and the structure of PDB ID 7BV1 (21). Has been down-
loaded from PDB. In the docking calculations, Maestro program
was used (22-24).

Results and discussion

Molecular placement calculations were made between the
selected ligands and target proteins and possible inhibition points
were determined. The receptor (7BV1)-ligand interaction docking
results of the active compounds that can be used both as a drug and
as a drug candidate against COVID-19 are given in the Table 1.

According to Table 1: When we compare the drugs according
to the inhibition point selected in COVID-19, the order of effec-
tiveness is from large to small; Lopinavir, Ritonavir, Remdesivir,
Emtricitabine were identified as Thymol, Carvacrol, Cucurbitacin
I, Cucurbitacin E, Allin and Allicin in drug candidates.

The receptor (6LU7)-ligand interaction docking results of the
active compounds that can be used both as a drug and as a drug
candidate against COVID-19 are given in the Table 2.
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Tab. 1. Receptor (7BV1)-ligand interaction docking scores of drugs used against COVID-19

and drug candidates that can be used.

As shown in Table 2: When we compare
the drugs according to the selected inhibi-

i i tion point in COVID-19, the order of effec-

Title Docking - Gjige hbond  Glide evdw ~ Glide ecoul e Tmsd - 0N POIIL

score to input tiveness is from large to small; Carvacrol,
l(.)pinav.ir77BVl -5.384 —0.586 —46.243 -8.373 161.075 Cucurbitacin E, Allin, Cucurbitacin I, Alli-
ritonavir_7BV1 ~4.730 0386 38165 10455  159.462 cin. The drug candidates were determined
remdesivir 7BV1 —4.599 —0.405 —42.780 —-11.500 163.552 C LC bitacin E. Allin. C
emtricitabine 7BV ~4.367 -0.160 -20.189 -9.367 160.543 as Larvacrol, Lucuroitacin &, Allin, Lucur-
thymol 7BV1 ~4303 -0.306 ~16.295 -3.690 161.169 bitacin I and Allicin. The drugs that were
carvacrol_7BV1 4292 -0.233 -15.634 —4.403 161.665 effective in the previous table were found
Cucirtiltacdlifl{BV%BVI —zzgg _00&)2(;‘02 _?1324512 —191 -193597 }23%?(3) to have no interaction with 6LU7, so it is
methylprednisolone -3. . -21. -9. . .
cucurbitacin E 7BV1 -3.006 ~0.065 -29.071 9255 164.791 understood from the values in Table 2 that
allin 7BV1 -3.005 ~0.420 _14272 ~11.960 161.884 the inhibition effect of the drug candidates
allicin_7BV1 —1.446 -0.160 -16.216 -6.312 162.613 we selected here is quite good.

Tab. 2. Receptor (6LU7)-ligand interaction docking scores of drugs and drug candidates that

can be used against COVID-19.

The most important criterion for de-
termining the better drug candidate is the
docking scores and energy criteria. This is

because it is to pinpoint the point, where

Docking  Glide Glide Glide Glide  Glide rmsd . i O
. drug protein interactions are maximized. In
score hbond evdw ecoul energy to input )
carvacrol_6LU7 5413 0000  -19799 2179 21978 74252 Tables 1and 2, the compounds with the best
cucurbitacin E_6LU7 —4.492 0.000  -35.822  -5284  -41.106  69.129 docking scores are shown in green.
allin_6LU7 -4.345 -0.608  -20.613  -7.585  -28.198 72387 The docking constructs for lopinavir
cucurbitacin_ 1 6LU7  —4.059 0.000  -38292 3401  -41.693  69.076 and 7BV1 interaction are shown in Figure 1.
allicin_6LI7 -3361 0320 -21.118 6514  -27.632 74369

Fig. 2. Docking constructs for Cucurbitacin E and 6LU7 interaction.
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The docking constructs for Cucurbitacin
E and 6L U7 interaction are shown in Figure 2.

Active site and ligand interactions of the proteins of interest
were calculated using the Maestro 12.2 software program. For
inhibitors, RdRp proteins with three colours red, blue and yellow
means hydrogen bond acceptor, hydrogen bond. The electrostatic
potential map of the ligand binding domain of 7BV1 and 6LU7
is shown in Figures 1 and 2.

The interaction scheme of Cucurbitacin E against 6LU7 is
represented in Figure 3.

Tab. 3. Representation of DG of the binding free energy (kcal/mol)
and standard deviation values of proteins and inhibitors.

Lopinavir — 7BV1 Cucurbitacin E — 6LU7

e Gibbs Sapma Gibbs Sapma
0 —1751.43 -2000.27

5 -1666.14 264.1722 -2081.37 125.3038
10 -1725.91 401.978 -2116.07 175.1808
15 —1384.73 251.2816 -2204.27 280.9078
20 -1250.11 564.8606 -1991.27 174.4328
25 -1294.7 173.247 -2536.69 191.6915
30 -2074.17 346.0596 —2448.87 186.0501
35 —589.146 523.3729 -2319.18 213.9673
40 -481.659 354.695 -1728.31 201.4969
45 -907.828 259.2634 -2062.61 241.6059
50 -317.132 420.6072 -1694.83 199.3376
55 —1204.26 302.7578 -2387.21 310.1722
60 —1878.88 222.4171 —2254.69 156.1943
65 —1235.83 572.0848 —1844.45 109.0928
70 -2063.3 311.8518 —2280.45 146.5102
75 —1583.54 280.7978 -2147.26 206.302
80 —2491.27 575.2693 -1965.9 188.5194
85 —1525.56 369.3229 -2396.64 241.0785
90 -2173.78 203.6783 -2617.69 307.1099
95 -2301.85 308.4171 —-1985.61 228.4795
100 —1729.09 161.6143 -1819.55 95.37519
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Fig. 5. Change of Gibbs free energy values of protein and inhibitors
in every five ns intervals.

The interaction scheme of Lopinavir against 7BV1 is repre-
sented in Figure 4.

As can be seen in Figures 3 and 4, hydrogen bonding, hydro-
phobic, polar, charge (negative and positive) are important in these
interactions in ligand-receptor interaction.

Docking analysis accepts the protein as a fixed structure, while
the ligand is flexible. Molecular mechanics-Poisson-Boltzmann
surface area (MM-PSBA) calculations should be done for a more
detailed investigation, and in this calculation, the ligand and the
protein are flexible and the solvent surrounds the whole structure.
Gibbs free protein and ligand-protein energies for 6LU7 and 7BV 1
are shown in Figure 5.

Lopinavir and the best performing drug candidate Cucurbita-
cin E inhibitory activities were compared to RNA-dependent RNA
polymerase (RdRp) proteins. Supportive calculations were made
with this comparison. Binding free energy changes and their de-
viations for every five ns intervals are given in Table 3.

Molecular mechanics-Poisson-Boltzmann surface area
(MMPBSA) calculations were made using the estimation of free
energies of binding and are shown in the Table 3. As the result
of the calculations. The mean values of Gibbs free energies were
—1729.09 kcal / mol for Lopinavir-7BV1; and for Cucurbitacin E
—6LU7 it is —1819.55 kcal / mol.

A large number of synthetic anti-viral drugs have been used
to treat COVID-19 patients (25). Lopinavir/ritonavir can be re-
commended to relatively high-risk groups of COVID-19 pneu-
monia (15). Low-dose intravenous methylprednisolone has
showed a substantial improvement with a marked reduction of
pulmonary exudative lesions (16) Remdesivir is a highly effec-
tive drug for controlling COVID-19 infection in vitro (17). Opi-
navir/ritonavir combined with abidol showed anti-viral effects
for COVID-19 (18).

According to these results, the free energy changes Cucurbita-
cin E — 6LU7 exhibits good properties. We can conclude through
the MM-PSBA that the best drug candidate for the COVID-19
virus is Cucurbitacin E.
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Conclusion

Cucurbitacin E and I are the essential ingredients in Ecbal-
lium elaterium and is the most important basic component of
Ecballium elaterium. It has been determined with the computa-
tional results that the active substances in the selected plants are
docked and the virus is prevented from entering the cell. As the
result, we can conclude that they might be used most effectively
against COVID-19.
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