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Abstract

The global outbreak of COVID-19 has
highlighted the urgent need for effective
antiviral therapies. Despite advances in
vaccines and synthetic drugs, limitations
such as viral mutations and drug resistance
continue to challenge treatment strategies.
Medicinal plants have gained significant
attention due to their diverse bioactive
compounds and multi-target therapeutic
potential. Amorphophallus paeoniifolius
(elephant foot yam) is a traditionally
important medicinal plant known for its
anti-inflammatory, antioxidant,
antimicrobial, and immunomodulatory
properties. This review explores the
potential antiviral role of Amorphophallus
paeoniifolius  against COVID-19 from
pharmacological and in-silico perspectives.
The plant contains bioactive compounds
such as flavonoids, phenolics, and sterols,
which may interfere with viral replication
and host inflammatory responses. In-silico
studies suggest that these
phytoconstituents can bind to key viral
targets such as the main protease (Mpro)
and spike protein of SARS-CoV-2. The
review highlights the potential of
Amorphophallus paeoniifolius as a natural

candidate for antiviral drug development,
while emphasizing the need for further
experimental and clinical validation.
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1. Introduction

The emergence of COVID-19, caused by
SARS-CoV-2, has resulted in a global health
crisis affecting millions of people. The
disease primarily targets the respiratory
system and «can lead to severe
complications such as pneumonia, acute
respiratory distress syndrome (ARDS), and
multi-organ failure.

Although vaccines and antiviral drugs have
been developed, challenges such as viral
mutations, limited accessibility, and side
effects necessitate the exploration of
alternative therapeutic approaches. Herbal
medicine has emerged as a promising field
due to its long history of safe use and
diverse pharmacological activities.
Amorphophallus paeoniifolius, commonly
known as elephant foot yam, is widely used
in traditional medicine for treating
inflammation, infections, and metabolic
disorders. This review focuses on its
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potential role as an antiviral agent against
COVID-19..

2. Botanical Description
Amorphophallus paeoniifolius belongs to
the family Araceae and is commonly

cultivated in tropical regions. It is

characterized by a large underground
tuber, a single large leaf, and a distinctive
inflorescence.

The plant is widely distributed in India and
Southeast Asia and is used both as a food
crop and medicinal herb.

3.Phytochemical Composition
Phytochemical investigation of
Amorphophallus paeoniifolius
demonstrates that the plant is a rich source
of diverse bioactive constituents that
contribute to its therapeutic potential.
These naturally occurring compounds play
a significant role in its pharmacological
activities, particularly in the management
of viral infections.

Major Phytochemical Groups

Flavonoids

Flavonoids are widely recognized for their
strong antiviral and antioxidant properties.
They can interfere with viral replication by
inhibiting key viral enzymes and proteins.
Additionally, they help in scavenging free
radicals, thereby protecting cells from

oxidative damage.

4.Pharmacological Activities :

4.1 Antiviral Activity

The antiviral potential of Amorphophallus
paeoniifolius is mainly attributed to its rich
content of flavonoids and phenolic
compounds. These bioactive molecules are

known to interfere with different stages of

Phenolic Compounds
Phenolics exhibit potent antioxidant and
anti-inflammatory effects. They are
capable of neutralizing reactive oxygen
species and reducing oxidative stress,
which is commonly elevated during viral
Their

cellular signaling pathways also contributes

infections. ability to modulate

to their antiviral activity.

Alkaloids
Alkaloids are nitrogen-containing
compounds known for their diverse

biological activities, including antimicrobial
and antiviral effects. They may inhibit viral
growth by interacting with nucleic acid
synthesis or protein function within the

virus.

Steroids and Sterols
Plant-derived  steroids and  sterols
contribute to anti-inflammatory and
immunomodulatory actions. These
compounds may help stabilize cell
membranes and reduce inflammation

associated with viral infections.

Saponins

Saponins possess surface-active properties
their
enhancing and antiviral potential. They

and are known for immune-
may disrupt viral envelopes and enhance
the body’s

pathogens.

immune response against

the viral life cycle. They may inhibit viral
replication by binding to key viral enzymes
such as proteases and polymerases, which
are essential for viral multiplication. In
addition, these compounds can interact
with structural proteins of SARS-CoV-2,
potentially preventing viral entry into host
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cells. This multi-target mechanism
enhances their effectiveness as antiviral
agents.

4.2 Anti-inflammatory Activity

Severe cases of COVID-19 are often
associated with an excessive immune
response known as a cytokine storm, which
leads to widespread inflammation and
tissue damage. Amorphophallus
paeoniifolius possesses significant anti-
inflammatory properties that may help
regulate this response. The plant’s
phytoconstituents can suppress the
production of pro-inflammatory cytokines
and mediators,  thereby reducing
inflammation in affected tissues. This
action is particularly beneficial in
preventing complications such as lung

injury and respiratory distress.

4.3 Antioxidant Activity

Oxidative stress plays a crucial role in the
progression of viral infections, including
COVID-19. During infection, an increased
production of reactive oxygen species
(ROS) can damage cellular components
such as lipids, proteins, and DNA. The
antioxidant compounds present in
Amorphophallus paeoniifolius, especially
phenolics and flavonoids, help neutralize
these free radicals. By reducing oxidative
stress, the plant protects cells from
damage and supports faster recovery
during infection.

4.4 Immunomodulatory Activity

The immune system plays a critical role in
controlling viral infections.
Amorphophallus paeoniifolius exhibits
immunomodulatory effects, meaning it can
regulate and enhance immune function.

The plant may stimulate the activity of

immune cells such as macrophages and
lymphocytes, improving the body’s ability
to fight infections. At the same time, it
helps  maintain immune  balance,
preventing overactivation that could lead
to inflammatory damage. This dual action
makes it particularly useful in managing

viral diseases like COVID-19.

5. Mechanism of Action Against COVID-19
The antiviral activity of Amorphophallus
paeoniifolius can be attributed to its ability
to act on multiple stages of viral infection
and host response. Its phytoconstituents,
particularly flavonoids and phenolic
compounds, contribute to a multi-target
mechanism that is beneficial in managing
COVID-19 caused by SARS-CoV-2.

5.1.Inhibition of Viral Entry into Host Cells
The initial step in viral infection involves
the entry of the virus into host cells.
Bioactive

compounds  present  in

Amorphophallus paeoniifolius may
interfere with this process by altering viral
surface proteins or host cell receptors. This
reduces the ability of the virus to attach
and penetrate host cells, thereby limiting
the spread of infection.

5.2.Blocking Viral Replication Enzymes
(Mpro, RdRp)

Once inside the host cell, the virus relies on
specific enzymes such as the main protease
(Mpro) and  RNA-dependent  RNA
polymerase  (RdRp) for replication.
Phytochemicals from the plant may bind to
these enzymes and inhibit their activity.
This prevents viral genome replication and
protein synthesis, effectively reducing viral

load within the host.
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5.3.Interference with Spike Protein
Binding to ACE2 Receptors

The spike (S) protein of SARS-CoV-2 plays a
crucial role in binding to ACE2 receptors on
host cells. Compounds in Amorphophallus
paeoniifolius may disrupt this interaction
by binding to either the spike protein or the
receptor. This interference blocks viral
attachment and entry, acting as a key
antiviral mechanism.

5.4.Reduction of Inflammatory Cytokines
Severe cases of COVID-19 are associated
with excessive production of inflammatory
cytokines, leading to a cytokine storm. The
plant exhibits anti-inflammatory properties
that help suppress the release of pro-
inflammatory mediators such as
interleukins and tumor necrosis factor
(TNF-a). This reduces tissue damage and
improves clinical outcomes.

5.5Protection Against Oxidative Stress
Viral infections often induce oxidative
stress due to increased production of
reactive oxygen species (ROS). The
antioxidant compounds present in
Amorphophallus paeoniifolius neutralize
these free radicals, protecting cellular
components from damage. This helps
maintain cellular integrity and supports
recovery during infection.

6.. In-Silico Docking

In-silico  molecular docking is a
computational approach used to predict
how bioactive compounds interact with
specific target proteins at the molecular

level. In the context of COVID-19, docking

studies help in identifying potential
inhibitors of viral proteins of SARS.
6.1.Interaction with Viral Proteins

The phytochemicals present in
Amorphophallus paeoniifolius, particularly
flavonoids and phenolic compounds, were
analyzed for their ability to bind with key
viral targets. These targets include
enzymes and structural proteins essential
for viral replication and entry.

6.2.Strong Binding with Main Protease
(Mpro)

One of the major findings from docking
studies is the strong binding affinity of
flavonoids toward the viral main protease
(Mpro). This enzyme plays a critical role in
processing viral proteins required for
replication. The phytoconstituents
exhibited favorable binding energies and
formed stable interactions with the active
site residues of Mpro. Such interactions
may inhibit enzyme activity, thereby
preventing viral replication.
6.3.Interaction with Spike Protein

Docking results also indicate that certain
phytochemicals can interact with the spike
(S) protein of SARS-CoV-2. Since the spike
protein is responsible for viral attachment
and entry into host cells, its inhibition can
effectively block infection. The compounds
may bind to key regions of the spike
protein, disrupting its interaction with host
receptors.

6.4Stability of Ligand—Protein Complexes
The formation of stable ligand—protein
complexes is an important indicator of
effective inhibition. The phytochemicals
demonstrated stable binding through
interactions such as hydrogen bonding,
hydrophobic interactions, and van der
Waals forces. Lower binding energy values
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suggest stronger and more stable
complexes, which are desirable for
potential drug candidates

.Table: Docking result

Compound Target Protein

Quercetin Mpro -8.5
Kaempferol Spike protein -7.9
Gallic acid RdRp -6.8
B-sitosterol Mpro -8.2

Lower binding energy = stronger interaction

Results (Review Article)

Pharmacological and In-Silico Evidence of
Antiviral Potential

The present review highlights the
pharmacological and  computational
evidence supporting the antiviral potential
of Amorphophallus paeoniifolius against
COVID-19 caused by SARS-CoV-2. The
findings from various studies indicate that
plant-derived phytochemicals can act on
multiple viral and host targets.

1. Phytochemical-Based Activity

Analysis of phytochemical constituents
suggests that Amorphophallus
paeoniifolius contains flavonoids,
phenolics, alkaloids, sterols, and saponins.
These compounds are widely reported to
exhibit antiviral properties through enzyme
inhibition and immune modulation. Similar
plant-derived compounds have shown
strong antiviral effects against SARS-CoV-2
targets in computational studies

2. Antiviral Activity (Comparative
Evidence)

Evidence from related phytochemical
studies indicates that plant-based
compounds can effectively inhibit viral
replication and entry mechanisms.

Binding Energy (kcal/mol)

Interaction

H-bond, hydrophobic
H-bond

Electrostatic

Hydrophobic

Flavonoids and phenolic compounds have
been identified as key contributors due to
their ability to bind viral proteins and
disrupt their function.

Studies screening hundreds of
phytochemicals have identified several
compounds  with  strong inhibitory
potential against viral targets such as the
main protease and spike protein

3. In-Silico Docking Results

Molecular docking studies provide strong
support for the antiviral potential of plant-
derived compounds:

Phytochemicals show high binding affinity
toward viral proteins such as main protease
(Mpro) and spike protein

Docking scores in similar studies range
from -8.0 to -9.4 kcal/mol, indicating
strong and stable interactions

Stable ligand—protein complexes are
formed through hydrogen bonding and
hydrophobic interactions

Additionally, multiple plant-derived
compounds have demonstrated the ability
to bind to critical viral targets, including
proteases, spike glycoproteins, and
helicase enzymes, suggesting broad
antiviral potential.
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Mechanistic Insights from Docking
Studies

The docking results indicate that
phytochemicals may:

Inhibit viral replication by targeting
enzymatic proteins (Mpro, RdRp)
Prevent viral entry by interfering with
spike protein binding

12. Conclusion

Amorphophallus  paeoniifolius  shows
promising antiviral potential against
COVID-19 due to its phytochemical
richness and pharmacological activities. In-
silico studies support its ability to inhibit
viral proteins. However, further research is
essential to establish its clinical use.

The global impact of COVID-19 has
emphasized the urgent need for effective
and safe antiviral agents. In this context,
medicinal plants have emerged as
promising alternatives due to their rich
phytochemical diversity and multi-target
therapeutic  potential.  Amorphophallus
paeoniifolius has demonstrated significant
pharmacological relevance owing to the
presence of bioactive compounds such as
flavonoids, phenolics, alkaloids, and
sterols.

The findings summarized in this review
suggest that these phytoconstituents may
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