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COVID-19, a disease induced by SARS-CoV-2 (Severe Acute Respiratory Syndrome

Coronavirus-2), has been the cause of a worldwide pandemic. Though extensive

research works have been reported in recent days on the development of effective

therapeutics against this global health crisis, there is still no approved therapy against

SARS-CoV-2. In the present study, plant-synthesized secondary metabolites (PSMs)

have been prioritized to make a review focusing on the efficacy of plant-originated

therapeutics for the treatment of COVID-19. Plant metabolites are a source of countless

medicinal compounds, while the diversity of multidimensional chemical structures has

made them superior to treat serious diseases. Some have already been reported

as promising alternative medicines and lead compounds for drug repurposing and

discovery. The versatility of secondary metabolites may provide novel antibiotics to

tackle MDR (Multi-Drug Resistant) microbes too. This review attempted to find out plant

metabolites that have the therapeutic potential to treat a wide range of viral pathogens.

The study includes the search of remedies belonging to plant families, susceptible viral

candidates, antiviral assays, and the mode of therapeutic action; this attempt resulted in

the collection of an enormous number of natural therapeutics that might be suggested

for the treatment of COVID-19. About 219 plants from 83 families were found to

have antiviral activity. Among them, 149 plants from 71 families were screened for the

identification of the major plant secondary metabolites (PSMs) that might be effective

for this pandemic. Our investigation revealed that the proposed plant metabolites can

serve as potential anti- SARS-CoV-2 lead molecules for further optimization and drug

development processes to combat COVID-19 and future pandemics caused by viruses.

This review will stimulate further analysis by the scientific community and boost antiviral

plant-based research followed by novel drug designing.

Keywords: medicinal plants, secondary metabolites, antiviral activities, natural therapeutics/alternative medicine,

drug discovery, COVID-19

https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://www.frontiersin.org/journals/medicine#editorial-board
https://doi.org/10.3389/fmed.2020.00444
http://crossmark.crossref.org/dialog/?doi=10.3389/fmed.2020.00444&domain=pdf&date_stamp=2020-08-07
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://www.frontiersin.org/journals/medicine#articles
https://creativecommons.org/licenses/by/4.0/
mailto:farhana.bot@cu.ac.bd
https://doi.org/10.3389/fmed.2020.00444
https://www.frontiersin.org/articles/10.3389/fmed.2020.00444/full
http://loop.frontiersin.org/people/943320/overview
http://loop.frontiersin.org/people/952163/overview
http://loop.frontiersin.org/people/946713/overview
http://loop.frontiersin.org/people/947891/overview
































Bhuiyan et al. Plants Metabolites to Combat COVID-19

FIGURE 3 | Various steps involved in the tedious drug discovery process from plant sources.
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coronaviruses through impeding the main machinery used in
their pathogenesis and replication cycle. The in vitro, in vivo,
and in silico investigations revealed numerous plant-derived
compounds with promising anti- SARS CoV and anti- SARS
CoV-2 activity [Table 2; (179, 220, 222, 233–261, 297)]. Plants
are a dramatically underutilized source of bioactive compounds
with a broad spectrum of antiviral activities. Some Chinese
traditional plant formulations have been reported as being anti-
SARS CoV-2 and this formulation is also provided in COVID
patients (302, 303). We reported here on 219 plants which act
against a wide range of DNA/RNA viruses, but the plant PSMs
that showed promising activity against SARS CoV and MERS
might be a desired drug candidate against SARS CoV-2. So,
this review gathered all antiviral plants in a single platform
to facilitate laboratory-based research for the development of
novel drug/molecular therapeutics to overcome this and future
pandemic situations. The world is facing a serious health crisis,
and it needs an effective solution to combat the burning flame
of COVID-19. Researchers are trying to find an effective way
to overcome this situation, and the present study could help
them to think with a new dimension by using the knowledge
from the databases based on the plant metabolites (304, 305).
Finally, advanced and rapid acting extraction, purification, and
characterization techniques used for plant metabolites as well
as multidisciplinary expertise and funding are very essential for
novel drug discovery.
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