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ABSTRACT

Traditional plants and marine natural products have plausible medicinal compounds of anti-COVID-19 potential. They became
spotlights for the development and discovery of new marketable antivirals. The global COVID-19 pandemic invigorated medicinal

chemists to evolve new feasible ideas for the non-toxic medications.
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INTRODUCTION

OVID-19"%virus is responsible for the alarming
threat to public health. Natural products™
>spotlighted the optimistic future to combat COVID-

19. They are reservoir for discovery and development of
new antivirals.

The phytochemicals® of antibiotics terrestrial herbs and
marine natural products® have recently screened through
databases chemical libraries to search anti-COVID
compounds.  Modern  techniques-virtual  screening,
homology modeling and molecular docking were applied to
select potential drugs in precision medicine.

Theoretical methodology

The corona virus disease 20197 is worldwide fast spreading
infection. Unfortunately, so far no well-proven allopathic
medicines of viral specificity are known, therefore natural
products offeran alternative strategy for discovery of
antivirals.®COVID-19 virus is an enveloped positive sense
single-stranded RNA virus, made of 29,903 nucleotides and
untranslated sequences 254 and 229 nucleotides at 5’ and 3’
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ends. SARS-CoV-2 enters the human cells via binding of
viral spike protein.

The biological targets for drug discovery and development
are spike glycoprotein, an envelope membrane glycoprotein
a nucleocapsid phosphoprotein and replicase complex. The
interactions of the natural products with these targets'®™®
attributed to their antiviral actions. The various inhibitory
approaches®® classify them as follows.

e Viral spike protein inhibitors

e Human ACE-2 receptor inhibitors
e 3CLP?inhibitors

e PLP®inhibitors

e Viral growth inhibitors

e Helicase inhibitors

e Cellular entry inhibitors

We selected 3CLP™ inhibitors*®'® (Table one) of diverse
phytochemicals. The top ranked phytochemicals against
COVID-19 are given in table-two with their docking scores
and binding affinities. The reported data of both the table
one and two was interpreted with different view point.

CODEN (USA): AJPRHS


http://ajprd.com/
http://dx.doi.org/10.22270/ajprd.v8i4.785

Kush et al

Asian Journal of Pharmaceutical Research and Development. 2020; 8(4): 88-90

Table: 1 Potential phytochemicals with 3CLP™ inhibitory activity ®

S.no Phytochemicals Inhibitory concentrations(uM) References
1 Betulinic acid 8.2+0.7 13
2 Betulonic acid 20 13
3 Chalcones 11.4-129.8 14
4 Curcumin 40 13
5 Celastrol 10.3 15
6 Hesperetin 8.3 12
7 Hinokinin >100 13
8 lguesterin 9.9 15
9 3-isotheaflavin-3-gallate 7 9
10 Pristimerin 55 15
11 Savinin 25 13
12 Savirin 9.1+2.4 13
13 Sinigrin 217 12
14 Tannic acid 3 9
15 Tingenone 9.9 15

Table: 2 The top ranked phytochemicals against SARS-CoV-2 3CL"™ receptors®?°

Phytochemicals Docking score Binding affinity
(kcal\mole)
5,7,3 4- tetrahydroxy-2"-(3,3- -16.35 -29.57
dimethylallyl)isoflavone
Myricitrin -15.64 -22.13
Methyl rosmarinate -15.44 -20.62
3,5,7,3 4,5 -hexahydroxyflavanone 3-O- -14.42 -19.10
beta-D- glucopyranoside
(2S)-Eriodictyol 7-O-(6"-O-galloyl)-beta-D- | -14.41 -19.47
glucopyranoside
Calceotarioside B -14.36 -19.87
Myricetin-3-O-beta-D- glucopyranoside -13.70 -18.42
Licoleafol -13.63 -19.64
Amaranthin -12.67 -18.14
Nelfinavir -12.20 -17.31
Prulifloxacin -11.32 -15.40
Colistin -13.73 -18.57

DISCUSSION AND RESULT

3CL* is C-30 endopeptidase® which cleaves the
polyprotein at two self-cleavage sites. This cysteine
protease replicates polyprotein processing and potential
drug-target for coronavirus infectivity. To discover and
develop functionally effective inhibitors, templates of
natural products were searched by computational
techniques  (Virtual screening, molecular dynamics
stimulations, molecular docking and modeling). The ideal
structure of one such compound is The 3CL"™ inhibitors’ of
drug able properties should have structural features and
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shape to match mutual complementariness at site of action.
3CL"™ inhibitors target cysteine protease. They irreversibly
alkylate the active site of cysteine residue via 1, 4 conjugate
addition with the participation of Michael acceptor.?

The inhibitory actions of fifteen phytochemicals (Table-
one) revealed that tannic acid (polyphenol) has aromatic
system with phenolic strength, thus appeared to be most
potent. Curcumin has Bis-4 hydroxy -3 methoxy phenolic
groups and diketones to form stable enols (keto-enol
tautomers). Despite this phenolic contribution is far off
from tannic acid. Similarly sinigrin is allyl glucosinolate
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lacks phenolic structural strength. Therefore it led to
conclude that the structural strength of aromatic system
with phenolic hydroxys is important for the inhibitory
potency.

The top ranked twelve phytochemicals (Table-two)
suggested that compound 1 has highest score and binding
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affinity whereas compound 11 ranked lowest. The binding
affinity and docking scores are interrelated. They depend
on the numbers of bond formations at the available binding
sites or their extension. It improves HITS or leads
discovery for drug design and development. The ranking of
phytochemicals reflected that they have drugable potentials
through molecular modifications.
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CONCLUSION

Natural products spotlighted anti-COVID-19
phytochemicals. The synergy of virtual screening docking
and modeling is indispensable for exploiting chemical
diversity of natural products. The molecular modifications
of natural products through Michael acceptor groups may
be new strategy for 3CLP" inhibitors.

REFERENCES

1. An overview of basic molecular biology of SARS CoV-2 and current
COVID-19 prevention straetgies June 7, 2020, doi 10, 20944 |
preprints | 20.200600864.

2. D. C. Dinesh, S. lamilarasan, K. Rajaram, and E .Boura,” Antiviral
Drug Targets of Single-Stranded RNA virus Causing Chronic Human
Diseases,” Current drug targets, vol. 21, no.2. pp. 105-124, 2020.

3. H. Chen and Q. Du, Potential natural compounds for preventing 2019-
nCoV infection,” preprints. 2020

4. Ayush Sara.org — use of herbal medicines on Coronavirus vol.4 issue
4 April 2020 Acta scientific pharmaceutical Science.

5. A Reza zadeh et al- plants as prospective source of natural anti-
COVID19 Compounds, April 15, 2020,
doi:10.20944/preprints202004.0321.v1

6. Antonio Rescifina et.al. Inhibitors of SARS-CoV-2 Main protease
from a Library of Marine Natural Products: A Virtual Screening and
Molecular Modeling Study Research gate,
doi:10.20944/preprints202003.0372.v1

7. Dong. S. Hu, and J. Gao,"Discovering drugs to treat coronavirus
disease 2019(COVID19),” Drug discoveries and therapeutics, vol. 14,
no. 1, pp. 58-60,2020.

8. M. T. ulQamar, S. M. Algahtani, M. A. Alamri, andL -L
Chen, ‘Structural basis of SARS-CoV-2 3CLpro and anti- COVID-19
drug discovery from medicinal plants,” Journal of pharmaceutical
Analysis, 2020/03/26/2020,

9. C.-N. Chen etal .,'Inhibition of SARS-CoV 3C-like protease activity
by theaflacin-3, 3°- digallate (TF3),” Evidence-Based Complementary
and Alternative Medicine, vol. 2, no. 2, pp. 209-215, 2005.

ISSN: 2320-4850

[90]

10. KAnand, H. Yang, M. Bartlam, Z. Rao, andR
Hilgenfeld, ‘Coronavirus main proteinase: target for antiviral drug
therapy,” in Coronavirus with special emphasis on first insights
concerning SARS: Springer, 2005, pp. 173-199.

11. N. Mohammadiand N . Shaghaghi,” Inhibitory effect of eight
secondary Metabolite from conventional Medicine plants on COVID
19 virus protease by Molecular Docking Analysis,” 2020.

12. C.-W. Linetal .,’Anti-SARS coronavirus 3C-like protease effects of
Isatisindigotica root and plant-derived phenolic compounds,”
Antiviral Research, vol. 68, no. |, pp. 36-42, 2005/10/01/2005,

13. C.-C. Wenetal .,Specific plant Terpenoids and Lignoids Possess
Potent Antiviral Activities against severe Acute Respiratory
Syndrome Coronavirus,” Journal of Medicinal Chemistry, vol. 50, no.
17, pp. 4087-4095, 2007/08/01 2007, doi: 10.1021/jm070295s.

14. J.-Y. Park etal .,"Chalcones isolated from Angelica keiskei inhibit
cysteine proteases of SARS-CoV,” Journal of enzyme inhibition and
medicinal chemistry, vol.31, no. I, pp. 23-30, 2016.

15. Y. B. Ryuetal .,'SARS-CoV 3CLpro inhibitory effects of quinone-
methidetriterpenes  from  Tripterygiumregelii,” Bioorganic and
medicinal chemistry letters, vol. 20, no.6, pp. 1873-1876, 2010.

16. S. Jo, S. Kim, D. H. Shin, and M .-S. Kim, 'Inhibition of SARS-CoV
3VL, protease by flavonoids,” Journal of Enzyme Inhibition and and
Medicinal Chemistry, vol.35, no. 1, pp. 145- 151, 2020/01/01 2020,
doi:10.1080/14756366.2019.1690480.

17. F. Chenetal ,'In vitro susceptibility of 10 clinical isolates of SARS
coronavirus to selected antiviral compounds,” Journal of clinical
virology, vol. 31,n0.1, pp.69-75,2004/09/01/2004,

18. S. Jo, S. Kim, D. H. Shin, and M .-S. Kim, 'Inhibition of SARS-CoV
3VL, protease by flavonoids,” Journal of Enzyme Inhibition and and
Medicinal Chemistry, vol.35, no. 1, pp. 145- 151, 2020/01/01 2020,
doi:10.1080/14756366.2019.1690480.

19. C-30 Endopeptidases Wikipedia.

20. K.-C. Chou, D.-Q. Wei, and W .-Z. Zhong, Binding mechanism of
coronavirus main proteinase with ligands and its implication to drug
design against SARS,” Biochemical and biophysical research
communications, vol. 308, no.l, pp. 148-151,2003.

21. Michal acceptor Pubmednchinimgov.

CODEN (USA): AJPRHS



