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The COVID-19 pandemic, as well as the more general global increase in viral diseases, has led researchers to look to the
plant kingdom as a potential source for antiviral compounds. Since ancient times, herbal medicines have been extensively
applied in the treatment and prevention of various infectious diseases in different traditional systems. The purpose of this
review is to highlight the potential antiviral activity of plant compounds as effective and reliable agents against viral
infections, especially by viruses from the coronavirus group.
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| 1. Introduction

Bronchitis is a respiratory disease caused by bacterial infections, viral infections, or irritant particles . In response to
infection, the bronchial tubes become inflamed and swollen, which may eventually result in acute respiratory arrest.
Nowadays, viral pneumonia is diagnosed through analyzing a sample of bronchoalveolar lavage fluid using PCR, cell
cultures, and whole-genome sequencing . The virus was isolated from infected individuals and recognized as genus
beta-coronavirus, placing it alongside other viruses causing Severe Acute Respiratory Syndrome (SARS) and Middle East
Respiratory Syndrome (MERS) [,

The treatment of this disease is a great challenge due to several reasons, including the rapid emergence of mutant
strains, the consequent high rate of virus adaptation, and the development of resistance to antiviral medicines. Another
factor is that of unwanted side effects and the high cost of synthetic antiviral drugs. The standard approach for viral
infections comprises antiviral medicines that do not cause damage to the human host but can help shorten viral infection,
inhibit virus expansion, and help in reducing/blocking complications &I, The potency of marine natural products has been
confirmed to target SARS-CoV-2 main protease (Mpro) 4.

Medicinal plants have been identified as reliable resource against several diseases for millennia. More than 70% of the
global population still depends on herbal medicines due to their relatively low cost and better compatibility with the human
body compared to synthetic drugs . During the pandemic period, studies were performed using databases of scientific
literature to screen and identify the potential of herbal plants to act as anti-coronavirus medication [€l. It has been reported
that water and ethanol plant extracts contain biologically active substances with antiviral activity (2,

A wide range of compounds identified in several plant species have demonstrated antiviral activities, including alkaloids,
flavonoids, triterpenes, anthraquinones, and lignans. Interestingly, plant selection based on ethnomedical concerns
provides a higher hit rate than screening plants or general synthetic products &l Some known pharmacophore structures
of bioactive substances may be useful in the creation of new anti-Covid-19 drugs. In addition, plants have also been
introduced as a safe and reliable bioreactor for the production of recombinant virus proteins that can be used in vaccine
development &, e.g., nuclear transformed tomatoes and tobacco-expressing antigens have been reported to induce
immunogenic responses against SARS-CoV 19,

The main objective of the current review is to provide the complete overview of the ethnomedicinal uses of herbs
employed to treat respiratory diseases. We address questions regarding the potential of plant-derived compounds in
inhibiting virus propagation, thus providing relief for viral-induced pathogenesis. We also discuss how biotechnology may
help solve the challenge of rapidly obtaining pure antiviral compounds. Furthermore, this review discusses the current
state of the art regarding the possible antiviral activities of herbal medicine and makes an effort to tackle the gaps in
scientific knowledge that may lead to the advancement of innovative treatments for the welfare of people and against the
spread of viral diseases, especially SAR-CoV.



| 2. Replication Inhibitors of SARS-CoV

Previous investigations have demonstrated that the development of proteases is an ideal goal to be tackled for the
inhibition of CoV replication. Though the protease activity disruption causes various diseases, host proteases are
considered reliable therapeutic targets. For several different viruses, protease activity represents a vital factor in
replication; thus, proteases are frequently targeted as protein candidates during antiviral therapeutics studies [,
Lopinavir and nelfinavir are in the category of medications named protease inhibitors with a high level of cytotoxicity
recommended for the treatment of cells infected with MERS, SARS, and HIV 12,

| 3. Evidence Supporting the Antiviral Efficacy of Medicinal Plants

The use of therapeutic plants against viral infection can be traced back to the dawn of civilization; however, BOOTS Pure
Drug Co., Ltd., Nottingham (England) made the first systematic effort to screen plants against influenza 8. Later on, the
inhibitory effect of medicinal plants on the replication of viruses was studied on severe acute respiratory syndrome
(SARS) virus, emerging viral infections linked with poxvirus, hepatitis B virus (HBV), HIV, and herpes simplex virus type 2
(HSV-2) LALSIEIIANSIAY |t has been demonstrated that molecular mechanisms linked to the antiviral effects of medicinal
plant extracts vary among various types of viruses. Thus far, some investigations have discovered immunostimulatory
properties of medicinal plant extracts possessing antiviral activity 29,

| 4. Plant-Derived Immunomodulators

The phagocyte—microbe interactions in the immune system comprise a defense reaction that, under more harmful
circumstances, may take part in the advancement of various immune and non-immune chronic inflammatory diseases.
Agents that express a capacity to modulate and normalize pathophysiological processes are named immunomodulators
(21 Most of the well-known immunostimulants and immunosuppressants used in clinical practice are cytotoxic drugs,
which can have severe side effects. Therefore, plant-derived compounds and extracts have been studied regarding their
immunomodulatory potential in humans due to their lower cytotoxicity and high bioavailability 22231,

Some plant-derived compounds, e.g., curcumin, genistein, fisetin, quercetin, resveratrol, epigallocatechin-3-gallate,
ﬁlgf%g}reaﬁiéoehge and colchicine, have immunomodulatory effects [22l251[26]27][28]29](30] These compounds can
downregulate the production of proinflammatory cytokines induced by some viroidal agents 281, Andrographolide and
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